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The New World species of Trissokus, exclusive of the fIavipes and thymtae species 
groups, are revised. This enaompasses seven species: T, h t i s  (Wollaston) recarded 
in the southeastern USA, West Indim, Venezuela, and southmstem Brazil; T, cos- 
mopephe (Gahan) from the USA and Canada; T. erugatus n. sp. from the western 
USA and Canada; T. hullensis (Harrington) widely distributed throughout Canada, 
USA, Mexico, Dominica, and Venezuela; T. radix n. sp. from Guatemala, Costa Rica, 
Colombia, Venezuela, and the southeastern USA; T. solocis n. sp. from Mexico and 
the southeastem USA, and T, uEoRensis (Ashmead) from the westem USA and Canada, 
Available host information fur each species is summarized. These species are described 
md an identification key is  provided. 

On a d v i d  les espkces de Trissolcus du Nouveau Monde A l'exclusion des e s w s  de 
flwipes et de thyantae. Sept es$ce& sont donc inclws: T. basalis (Wollaston) est 
rnentionnk dans le sud-est des USA, les Antilles, le Vknezuela et le sud-est du B&sil; 
T. costnopeplac (Gahan) aux USA et au Canada; T. erugatus n. sp. dans I'ouest des 
USA et du Canada; T. hul!ensis (Harriugton) est largement distribuee h traven le 
Canada, les USA, le Mexique, la R6pu'blique Dominicaine et le Vdn6zuela; T. rdix 
n. sp. au Guatemala, au Costa Rica, en Colombie, au YCn&zuela ei au sud-est des USA; 
et T. wahnsis (Ashmead) dans I'ouest des USA et au Canada, On dsume I'information 
dispwi'ble sur Ies hotes de chaque awe. On &ki t  ces e s p h s  et une clt d'identi- 
fication est forrmie. 

The genus Trissolcus Ashead (= h o l c u ~  Nakagawa, Microphatsurus Kieffer) is 
one of the two main groups in the subfamily Telenominae (Hymenoptera: SceIionidae). 
All species are egg parasitoids of bugs of the superfamily Pentatornoidea (Hetemptera). 
Many of these hosts are economically important pests; there has thus been interest in 
species of T T ~ s o l c ~  for use as biological control agents. 

The difficulties involved in characterizing the genus Trissolcus have been noted by 
Nixon (1 938) and K d o v  and E (1 9773. Many teknomine species from the tropics pos- 
sess character states usually attributd to Trissolcw, viz. notauli present, from sculptured, 
f e d e  antennal clava with six closely articulated antennomeres, and bare eyes. However, 
these s p i e s  are extremely unusual in other respects, and some may merit recognition as 
new genera. However, I believe it is best to delay taking that step until the relaltionships 
are better understood so as  to be able to recognize monophyletic taxa. 

The genus Trissolcus sensu s t r ic t0  in the New WorId may be recognized using the 
keys to scdionid genera of the Bolarctic in Masner (1980). The only addition needed to 
account for the Neotropical fauna is Phruauropsis. This genus may be distinguished in both 
sexes from all other telenomines by the yeHow apical segments of the rnetasoma. Females 
also have dense, silvery pubescence on the scutellum; males have the apical ventral surface 
of the scape strongly expanded into a large tooth. The Telemmus longiventris species 
"group may dso cause problems; however, it consists of large, elongate species with two 
distinct submedian rows of setae on the h n s  below the anterior acellus. Trissolcus species 
lack these setal lines and, in general, are rather short, stout animals. 

Most of the abbreviations and morphological terms used below are defined by Masner 
( 1980). The clavd fonula (Bin 198 1 3 is a shorthand representation of the distribution of 
plate sensilla on the femak clavomeres: for example, A 1 l -A711 -2-2-2-2 indicates that 
there is a single plate sensillurn on the apical antennomere (A 1 1) , two on A 10, 2 on A9, 
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etc. The hyptrocc@ital carim (hc, Fig. 11, a term introduced by Masner (1979), refers 
to a carina that runs continuously across the vertex from one eye to the other, behind the 
lateraI ocelli, and merging with the outer orbit of the eye without joining the occipital 
carina. The inner orbit of some species is bounded by a distinct furrow that expands in 
width ventrally; this is referred to as the orbitalfirrow (of, Figs. 1 ,2). The term sublaterad 
setae (sl, Fig. 13) refers to one or more pairs of posteriorly directed setae near the sides 
of the first metasomd tergite (Johnson 1984~); these are distinct from the latesally directed 
setae inserted near the laterotergte line of flexion. 

The species descriptions represent summaries of distinguishing character states and 
refer to both sexes unless otherwise indicated. Host rscords are cited only from specimens 
that I have seen. This revision is based on external morphologica1 characters. I expect that 
studies of the biology of these wasps will result in the discovery of cryptic species within 
the concepts I discuss here under a single name. 

This revision is based on material from the following institutions and individuals: 
British Museum (Natural History), London (BMNH); Califomia Academy of Sciences, 
San Francisco, CA (CAS); California State Department of Food and Agriculture, Sacra- 
mento, CA (CDFA); Canadian National Collection of Insects, Arachnids and Nematodes, 
Ottawa, ON (CNC); Florida State Collection of Arthropods, Gainesville, FL (FSCA); 
W. A. Jones, USDA, Stoneville, MS; Los Afigeles County Museum, Los Angeles, CA 
(LACM); Museum of Comparative Zoology, Harvard University, Carnbndge, MA (MCZ); 
Snow Entomological Museum\ Manhattan, KS; United States National Museum of Natural 
History, Washington, DC (USNM); University of California, Riverside, CA, University 
of Idaho, Moscow, TCI; and the personal collection of the author (NFJ). 

In the key presented below I refer to two species groups: the flavipes and thyantae 
groups. These two cIusters of closely related species are treated individually (see Johnson 
19846, 1985). The species discussed here form a much mme heterogeneous assemblage. 
1 have chosen to discuss the basic monomy now and to defer a phylogenetic analysis. 

KEY TO NEW WORLD Trissokus 
............................. 1 .  Notauli present (e.g. fig. 12); sublateral serae on TI absent 2 

.... - Notauli usually absent (e.g. Figs. 13, 14); s u b l a w  setae present on T1 (Figs. 17, 18) 3 

2, Metapleuton setose (Fig. 12); hyperoccipital carha absent; orbital furraw absent ventrally .... 
......................................................................... thyantae group 

- Metapleuron bare; hypemcipital carina present (Fig. 1); orbital furrow usually strongly widened 
near malar sulcus (Figs. I ,  2) .............................................. Ravipes group 

3. Radicle yellow (Guatemala, Costa Rica, Colombia, Venezuela, southeastem United States) 
................................................................................. .radix 

.......................................................... - Radicle dark brown to black 4 

4. T2 with distinct rugulae beyond basal costae (Fig. 18) ................................... 5 
- T2 smooth beyond basal costae (Fig. 17) ............................................... 7 

5. Scutellum with distinct coriaaeous microscdpm, setal bases usually pustulate (Fig. 14); legs 
beyond cox= yellow (southeastern United States, West Indles, Venezuela, southeastern Brazil) 

.......... - Scutellum smooth, setal bases not strongly raised (Fig. 16); Iegs variable in color 6 

6. Anterior extension of metapleuron toward aid coxa short (Hg. 6); head, viewed laterally, with 
rnalar region distinctly bulging, with no indication of a carina on gena; notali always absent 
(westem United States and Canada) ............................................ ut&nsis 

- Anterior extension of metapleuron toward mid coxa very long (Fig. 3); head, viewed laterally, 
with malar region narrow, often with a dorsoventral carina on gena; notauli sometimes distin- 
guishable from longitudinal elements of surface sculpture, always very. short (United States, 

................................................................... Canada) cosmpep/at 



FIGS. 1 4 .  New World TrismIc~~ spp. 1, T, parag&qenris (flwipes species group), head, frontal view: hc: 
hyperoccipital carena; of: orbitat furrow; 68 X . 2. Trissolcus sp., flavipes group, delail of orbital furrow: 142 x . 
3, T, cosmoppbe,  head and mesosoma, lateral view; 94 X . 4, T. erugarus, head and mesosoma. lateral view; 
9 3 x .  5 ,  T. soIocis, head and mesosoma, IateraI view; me: anterior extens~on of metapleumn; 69 X .  6, 

T. urohen~is, head and mesosoma, lateral view; 69 x . 
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raised lip; dorsellum excavate ventrally, striate; lateral portion of metanotum separated 
from pmpcdeum by metaptnoturn; epomiaE carina well developed; nemion we11 devet- 
oped; episternal foveae reduced to pair of rounded pits dorsd of apex of acetabular carina, 
distinctly separated from cenulae flanking acetabular carina; mesopleural carina absent, 
anterior margin of depression broadly rounded; anteroventral portion of mesepistemum 
finely reticulate; anterior extension of metapleuron toward mid coxa long, acute; course 
of metapleural carina indicated by distinct line of pits; TI with 1 pair of sublateral setae; 
T2 with extensive longitudinal rugulae beyond basal costae, apex smooth, with single 
subapical transverse line of setae, line h a d i y  interrupted medially; T3 and beyond punc- 
tulate basally, with distinct smooth band apically, with single transverse subapical line of 
setae. 

Recorded hosts. Alcaeorrhynch grancdis, Murgantia histrionics, Nezura viridula, Pie- 
zodorus guildinii, Podism mac~liventris (Heteroptera: Pentatomidae). 

Material examid.  69 S 6, 180 Q ? from $he following locations: USA: Florida (Ala- 
chua Co., Dade Co . , Hilisborough Co. ), Louisiana (Baton Rouge Parish), Mississippi 
(Hancock Co., Jefferson Davis Co., Marion Co.), South Cmlina (Barnwell Co., Oconee 
Co.) . West Indies: Bermuda, Cuba, Jamaica, Qominican Republic, Montserrat, Dominica, 
St. Vincent, Trinidad. South America: Venezuela (Cagua), Brazil Winas Gerais, Parad). 
Australia: Canberra. Africa: Ivory Coast (Bouakk), Republic of South Africa (Pretoria), 
Zimbabwe flame). 

Remarks. Within the New World species of Trissolcus, the broadly rounded vertex, wide 
genae, and rugulose T2 are found only in T. basalis and T. utahensis. Trissokus basalis 
may be distinguished by its yellow scape (sharply contrasting in color with the dark radicle), 
abruptly biwjored antennae, and coriaceous scutellum. 

Trissoicus basalis is a well-known egg parasitoid of the green vegetable bug, Nezum 
viridula. Details of the biology and rearing of T. basdk have been published a n u m b  
of times (see especially Cumber 1951, 1964; Kamal 1937; Powell .and Shepard 1982; 
Wilson 1961). Buschrnan and Whitcomb (1980) reported that the wasp attacks the eggs 
of several different species of pentatomids in Florida, but that N. viridula was its principal 
host. Sales (1979) has recently reported that females of T. Basalis are amacted to volatiles 
from the egg mass of N. viridula. This suggests a mechanism for the host specificity of 
the pamitoid. 

Trissoicus basalis has been introduced widely in attempts to suppress N. vin'dula, 
and has been credited by Caltagirone (198 1) with some measure of success in Australia, 
New Zealand, and Hawaii. As a result of these numerous intentional releases, however, 
it is now impossible to lx certain of the origin of field-collected strains. The native range 
of the parasitoid is itself uncertain. This species was described from Madeira in 1 858 and 
the West Indies in 1894. In North America the range of the parasitoid roughly rnimns 
that of its principal host it is found in the southeastern United States and throughout the 
West Indies. I have seen no specimens from Mexico or Central America. The range of 
T. basalis in South America is less well known, but it appears to be widespread through 
the eastern portion of the continent. Powell and Shepard (1982) reposed that in spite of 
some biological differentiation among three stocks from Austfalia and one from Florida, 
they all remain interfertile. 

The variation within this wasp in the New World seems to be much more limited 
than that found in other widespread species, e .g. T. brochymenae or T. hulkmis. Much 
more inwpecific variability is found in the African populations of T. basalis. In addition, 
several closely related specles occur in Africa, whereas in the New World T. utahensis is 
its only counterpart. The m a t  irnwtant host, N. viridula is not a native American species; 
it has been introduced here from the Old World bopics, although its specific place of origin 
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is also uncIear. All of these fa~ors  strongly suggest the T. basalis itself was introduced, 
probably accidentally, into the New World. 

TrkrsoIcu~ cosmpeplrre 
Fig. 3 

Telenomus cosmpeplae Gahan, 1926: 67, maIe, female, Type-locality : Urbana, Illinois. 
Host: Connopepla bimaculata (Heteroptera: Pentatomiche), Holotype female in 
USNM (examined). 

Length: 0.8-1.2 mm (N = 20). Radicle dark brown to black, cbncalorous with scape; 
clawal formula A1 1-A7/1-2-2-2-2; hypesoccipita1 carina absent, vertex broadly rounded 
onto occiput; frons outside of antenna1 scrobes with coriaceous microsculpture throughout; 
central keel, poorly defined; transverse rugulae variably developed, radiating from central 
keel, extending outside af scrobes, bansverse sculpture lacking entirely in some smaller 
specimens; orbital furrow narrow near midpoint of height of eye, constricted dorsally and 
ventrally; mandibles tridentate, teeth shallowly incised, acute; head, viewed laterally, with 
gem strongly narrowed, not at all bulging; mesoscum anteriorly with fine raised reti- 
culations, posteriorly with short, weak longitudinal rugulae, longitudinal mesoscutal ele- 
ments sometimes absent entirely; notauli absent or very short, onIy 2-3 times as long as 
wide, much shorter than distance separating them; scutelltrm smooth; dorsellum as long 
laterally as rnedially, excavate ventrally, dorsally with line of deep pits along scutellar 
margin, ventrally finely striate; lateral portion of metanotum separated from propodeurn 
by metapstnoturn; netrion well developed; epistemal foveae reduced to singIe large pit 
near dorsal apex of acetabular carina; mesopleural carina present; antemventral portion of 
mesepistemum coriaceous; anterior extension of metapleuron toward mid coxa long, acute 
(Fig. 3); course of metapleumi carina indicated by distinct line of pits; T1 with 1 or rarely 
2 pairs of sublateral setae; T2 with rugulae extending beyond basaI costae, a p x  smooth; 
T2 and following tergites with single subapical transverse line of setae, line on T 2  broadly 
interrupted medially; T3 and following tergites punctulate. 
Recorded hast. Cosmpeph bimaculafa . 
Material examined. 12 6 8 ,36 9 9 from the following localities: Canada: Alberta (Aden, 
Elkwater L., Zeth'bridge , Seandia, Waterton), New Bmnswick (Kouchibmguac N.P. ), 
Ontario (Carleton Place). USA: Arizona (Coconino Co. ) , Colorado (Teller Co.), Idaho 
(Gooding Co.), Illinois (Champaign Co.), Kansas (Sumner Co.), New Mexico (Dona Ana 
Co.), South Dakota (Pennington Co.). 
Remarks. Trissolcus cosmopepkw may 'be distinguished from other species with both 
sublateral setae on T1 and narrow genae (erugatus, huUemis, radix, and solocis) by the 
presence of extensive rugulae on T2 and the smooth scutelIum. Thf s is also the d y  New 
World species outside the thyantae and flavipes groups in which notauli may be visible, 
A11 other species usually have the posterior region of the mesoscuhun longitudinally striate 
and the notauli, if present, are thus obscured. 

Balduf (1926) has described the biology md immature stages of Trissolcus cosmo- 
peplae. The information provided is essentially the same as that reported for most other 
telenomine species (see summary of biology in Johnson 1984~). One difference, however, 
is that this species of wasp is capable of deveIoping in eggs in which the host embryo is 
already well developed (described as the "pinkeye stage'' by Balduf). Most telenomines 
can successfully parasitize only very young eggs (e.g . Fdde 1977). 

Trksokus e r u g w  new spwies 
Fig. 4 

Length: 0.8-1.1 mm (N = 20). Radicle brown; hyperoccipital ccarin absent, boundary 
between vertex and occiput angulate; female antenna1 flagellum usually abruptly b i c o l d ,  
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A1-A6 yellow, A7-A11 dark brown, sometimes iafuscate throughout; claval formula 
A1 1 -A71 1-2-2-2-2; frontal scdphlre somewhat variabIe, usually with shallowly incised 
miaceous microsculpture throughout, some with microsculphue laterally, smooth below 
median ocellus, scrobal sculpture very weak, with fine transverse mgulae radiating from 
central keel; orbital furrow narrow near mid p i n t  of height of eye, constricted dorsally 
and ventrally, sometimes obsolete below; mandibles hidentate, teeth acute, shallowly 
incised; gena, viewed laterally, short, not bulging posteriorly; mesoscutum with fine raised 
reticulations, with weakly developed longitudinal striae poskriorly; natauli absent; scu- 
tellurn smooth or with shallowly incised coriaceous microsculpture; dorsellum excavate 
ventrally, as long laterally as medially, with dorsal line of deep pits flanking scuteIlar 
margin, ventral portion longitudinally striate; dorsal portion of donellurn separated from 
rest of metanaturn by sharp ridge; lateral portion of rnetanotum separatd from propodeurn 
by metapostnotum; eprnial carina present; netrim we11 developed; episternal foveae 
reduced to 1-3 large, shallow pits near dorsal apex of acetabular carina; mesopleural carina 
absent ventrally; antemventral portion of mesepistemurn with usually small, finely cor- 
iaceous field below episternal pit, otherwise smooth; anterior extension of metapleuron 
toward mid coxa short, acute (Fig. 4); T1 with 1 pair of sublateral setae; TZ usually smooth 
beyond basal costae, sometimes with short longitudinal wrinkles; T2 with single transverse 
subapical line of setae, line broadly intempted medialIy, few setae along T2-laterotergite 
line of flexion; apex of T 2  smooth; T3 and following tergites punctulate, with single 
irregular transverse subapical line of sew on each. 

Rarded host. Thyanta custator (Hetemptera: Pentatomidae) . 
Material examined. Wolotype female: Arizona, Portal, Ryes Park, 6.viii, 1977, L. Mas- 
ner (CNC). Paratypes. Canada. Alberta: Elkwater L., 19-21 .viE. 1956, 0. Peck, swept 
from grass range, 4 Q 9 (CNC). Scandia, 2. vii. 1956,O. Peck, swept from alfalfa (Med- 
icago sativa, Leguminosae), 1 Q (CNC) . USA. Arizona: Cochise Co., Chiricahua Mts., 
SW Research Station, 5400' el. [I646 m], 11 .vi. 1980, V. Roth, 3 ? 9 (CNC). California: 
Kern Co., Shafter, 30.vii.1936, G.L. Smith, ex Thyanra custuror, 18 (USm); Placer 
Co., 4 mi 16.4 km] S Rocklin, 2.v.  1979, Malaise trap &AM-5PM, Wasbauer, Adams, 
29  9 (CDFA); San Bernardino Co., 6 mi [9.6 km] N 29 Palms, 14.v.1981, J. LaSalle, 
10 (NFJ); Baldy Mesa, 6 mi E Phelan, 6-1Z.vi. 1981, J.T. H u b ,  19 (NFJ); same data 
as preceding specimen, collected 26.vi-3 .vii, 2 9 9 (NFJ); 2 mi [3.2 krn] N Wrightwd,  
9.viii. 1978, G. Gordh, 1 9 (UCR); San Diega Co., Anza-Bomgo St. Pk., 15.iv. 1981, 
J. Huber, swept, 4S S (NFJ); ShastaCo., Redding, 28.vi. 1935, R.H. Beamer, 1 9 (Snow); 
Siskiyou Co., Eha, I-5.x. 1978, F.D. Horn, 1 6 (CDFA); Helendale, 2 I .v. 1955, W.R.M. 
Mason, 1 9 (CNC) . 
Remarks. Trissolcus erugahrs may be distinguished from the most common southwestern 
species of Trissolcus discussed here, T. utahensis, by its strongly narrowed genae, angulate 
vertex, and the Iack of rugulae on T2 {occasionally ruguIne are present, but these are very 
short in comparison with sltahensis). It may be distinguished from T. hafUemis by the 
following characters: metapostnotum not invaginated anterior of mesa1 expansion of dor- 
sellum; anterior extension of metapleumu toward mid coxa short; mandibular teeth shal- 
lowly incised, mesopleural carina absent; Iegs and Al-A6 usualIy yellow. Tholeus  cos- 
mopeplae may usually be separated from emgatus by the strong development of rugulae 
on T2 and the long extension of the metapleuron toward the mid coxa in the former species. 

The name erugatus from the Latin for clear of wrinkles, refers to the sculpture 
of T2. 

Trissokus erugatccs seems to be a rather isolated species within the New World fauna 
of the genus. The nmowed genae ally it with hullerasis, solocis, radix, and cosmpeplae, 
but the condition of the metapostnotum, mandibular teeth, and meEapleurat extension usu- 
ally distinguish it quite clearly. Specimens from the southwest are easily identifiable, but 



438 THE CANADIAN E W W I S T  April 1985 

variation in color and scuIpture in the northern part of its range may result in confusion 
between this species and costnop~ph.  

Trissalcus hubnsis 
Figs. 7,  8, 13, 15, 17 

Telenomus hullensis Harrington, 1899: 182, female. Ty pe-locality: Hull, Quebec. Host: 
unknown. Holotype in CNC (examined). 

Telenomus Hullensis: Kieffer, 1926: 40. 
Trrirsolcus hdlemis: Johnson, 1984a. 

Length: 0.8-1.4 mm (N = 20). Radicle black; claval formula A1 1 -A7/1-2-2-2-2; hyper- 
occipital carina absent, vertex abruptly rounM onto occiput; frons with coriaceous 
micrmcuipture throughout, s e w  inserted into small punctures; antenna1 scrobes with rugu- 
lae radiating from central keel, rugulae extending variable distance onto fruns, sometimes 
very strnngly developed, sometimes absent altogether (see Figs. 7,8); orbital furrow pres- 
ent near midpoint of height of eye, narrow, constricted dorsally and ventraIly; mandibles 
tridentate, teeth deeply incised, acute; head, viewed laterally, with gena narrow, not bulg- 
ing posteriorly; mesoscuturn with d c e o u s  micmculpture throughout, anterimly with 
raised reticulations, posteriotly with distinct longitudinal rugae; notauli absent; scutellar 
sculpture variable: usually with coriaceous microsculpture throughout and more or less 
welldevelopad median longitudinal carina (as in Fig. 13), sometimes carina absent alto- 
gether, some specimens from southwestern USA with scutellum entirely smooth; dorsd- 
lum as long medially as laterally, excavate ventrally, with dorsal row of deep pits along 
scutellar margin, this continuous with pits on lateral @ons of metanotum, ventrally 
dorsellum striate; metapostnotum invaginated distinctly anterior to mesa1 expansion of 
dorsellum, dorsal margin of propodeurn therefore contiguous with lateral portions of 
metanotum near dorsellum (Fig. 13); epomial carina present, short; netrion wdl developed; 
episternd foveae present, 2-3 shallow, p r l y  delimited impressions; mesopleural carina 
present; antemventral portion of mesepisternum coriaceous; anterior extension of meta- 
pleuron toward mid coxa long, acute (Fig. 15); course of metapleural carina indicated by 
distinct line of pits; T1 with 1 pair of sublateral setae; T2 sculpture variable, usual1 y smooth 
beyond b a d  costae (Fig. 13, sometimes with weak longitudinal wrinkles, apex always 
smooth; T2 and following tergites with single subapical transverse line of setae, this line 
on T2 broadly interrupted medially; T3 and following tergites punctulate. 
Recorded hosts. Apateticus bracteatus, Nezara viridula, Podisus naaculivemis, Thyam 
sp . (Heteroptem: Pentatornidae) . 
Material examined. 23 6 S , 171 0 O from the following localities: Can*. Alberta 
(Aden, Aspen Beach, Edmonton, Elkwater, Lethbridge, Onefour, Scandia, Slave L. ), 
Manitoba (Riding Mtn. N .P.), New Brunswick (Kouchibuguac N.P.), Nova Scotia (Can- 
ard), Ontario (Carleton Place, Spencerville), Quebec (Hull, Cap Rouge), Saskatchewan 
(White Fox, Snowden, Saskataon Ldg.) . USA: Arizona (Cochise Co., Graham Co., Pima 
Co.), Arkans~  (Mississippi Co.), California (Imperial Co., Inyo Co., Los Angeles Co., 
Kverside Co., San Bemardino Co., San Diego Co.), Colorado (Boulder Co., Sefferson 
Co.) , Florida (Alachua Co.. Dade Ca., Monroe Co., Pinellas Co. ) , Idaho (Fremont Co., 
Gooding Co. ) , Maine (Kennebec Co. ), Maryland (Anne Arundel Co. ) , Massachusetts 
(Middlesex Co.) , Montana (Ravalli Co .), New Hampshire (Strafford Co.), New Mexico 
(Hidalgo Co., Lincoln Co., Vakncia Co.) , North Carolina (Watauga Co.) , Ohio (Franklin 
Co.), Oregon (Benton Co., Washington Co.), South Dakota (Pennington Co.),  Texas 
(Blanco Co., Brazos Co., Brewster Co., Cdhoun Co.). Mexico: Baja California Sur, 
Districto Federal, Puebla, Sonora. Dominica. Venezuela (Cagua). 

Remarks. Trissolcus hulknsis is m s t  closely related to two southern species, T. solocis 
and T, radix, All three of these species have the metapostnotum invaginated into the 



Frm. 7-12. New World Trissolcu spp., head, frontal view. 7, T. hullcnsis, Ontario swim: 1 17 X . 8, T. 
hullemi~, Montana specimen: 77 x .9 ,  T. solocis; 81 x . 10, T. basolls; 97 x . 11. T. solocts, head, lateral view; 

99 x . 12, T. thyanme, memoma, postemlateraE view; n: notaulus; ms: mtapleuml setae; 79 x . 
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mesosoma distinctly anterior to the dorsellum and have deeply incised, acute mandibular 
teeth. Trissokus hullensis may be distinguished from the other two by the scutellar sculp- 
ture, coriaceous or smooth in southern specimens of hulknsis, coarsely armlate in the 
other two species; the color of the radicle, black in hulknsis and solocis, yellow in radiq 
and the rounded vertex, sharply angled in radix and solocis, 

Trissoicus hullensis, as interpreted here, is a species of great variability. Characters 
that I believe to be especially variable include the development of rugae m the frons, the 
background sculpture of the scutellum, the degree of development of a median longitudinal 
crest on the scutellurn, the extent of longitudinal rugulae on T2, and the color of the legs 
and antennae. If taken individually, the extreme states found in these characters would 
lead ta the recognition of at least 2-3 species. I have, however, found many specimens 
with intermediate conditions as well as different combinations of extreme characters. I 
have therefore decided to treat all these forms as a single spacies. Generally, specimens 
from Florida seem to have lighter-colored appendages, specimens from Mexica and the 
southwestern USA have very weakly developed scutellar sculpture, and specimens from 
the northern Nemtic have the most strongly developed sculpture, 

This is a widespread and fairly common species, found almost throughout the entire 
Nearctic. I find it unusual, therefore, that T. hullemis has not been recorded since its 
original description in 1899! Data on hosts are sparse; this wasp must attack the eggs of 
pentatomid species that are not economically important. 

Trissokw radix new species 
Length: 1.2-1.4 mm (N = 8). Radicle yellow; claval forrnula A1 1 -A7/1-2-2-2-2; hyper- 
occiptal carina absent, vertex abruptly angled onto occiput; frontal sculpture dominated 
by rugulae radiating from central keel, these superimposed on gratlulose microsculpture; 
central keel weak, extending from interantennal prominence to pmcellar pit; orbital fur- 
row very narrow, raised mesa1 margin indistinct ventrally; mandibles tridentate, teeth 
deeply incised, acute; head, viewed laterally, with gena v+ narrow, not at all bulging; 
mesoscuturn with granulose microsculpture throughout, in anterior twc~thirds with super- 
imposed irregular rugae, posteriorly longitudinally rugose; notauli absent; scutellum with 
same sculpture as anterior portion of mesoscutum; donellurn as long laterally as medially, 
excavate ventrally, with dorsal row of deep pits along scutellar margin, ventral portion 
narrow, punctate, dorsal pits separated from ventral @on and pits along lateral portions 
of metanotum by raised ridge; metapstnoturn invaginated distinctly laterad of dorsellum; 
epmial carina present; netrion well developed; epistemal foveae reduced to 2-3 poorly 
defined punctures; mesopleural carina present; antemventral portion of mesepisternum 
rugulose, with granutose microsculpture; anterior extension of metapleuron toward mid 
coxa long, acute; course of metapleural carina indicated by pits, but obscured by coarse 
surface sculpture of sclerite; T1 with I paw of sublateral sea; T2 with weak rugulae 
extending beyond basal costae; T2 and following tergites with single subapical transverse 
line of setae; T3 and following tergites punctulate. 
Recorded hwt . Euthy rhynchus floridanus (Penmmidae). 

Material examined. Holotype female: Florida: Alachua Co., S9-TIES-R18E, Pierce's 
Homestead, 29. xii. 1973, Malaise trap, WIH Pierce (FSCA). Paratypes. South Carolina: 
Barnwell Co., Blackville; 9.xii. 1975; W .A. Jones; ex Eutkyrhynchus floridanus, 3 9 9 
(NFJ). Guatemala: from coffee, 5.v. 1964, 1 Q (USNM), Costa Rica: Prov. Puntarenas, 
10 km S Monteverde, approx. 3000' [914 m], 9.xi.1980, J.B. Woolley, 10 (NFJ). Col- 
ombia: Norte de Santander, 20 mi 132.2 kmj S Cucuta, 2500' [762 m], 8.v. 1974, J. Peck, 
19 (CNC). Venezuela: Mkrida, 1800 rn el., 6.v.1981, L. Masner, 10 (CNC). 
Remarks. Trissolcus radix is most closely related to T. hullensis and T. ~.solicis, from 
which it may be distinguished by the bright yellow radicle. 

The name radix, from the Latin for root, refets to the distinctive yellow radicle. 
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Tnissokus sdocb new species 
Figs. 5 , 9 ,  11 

Length: 0.9-1.3 mm (N = 20). Radicle black, claval formula A1 1 -A7/1-2-2-2-2; vertex 
sharply angled onto occiput, similar to hyperoccipital carina but without differentiated 
ridge; frons with granulose microsculpture throughout, laterad of scrobes with superim- 
posed irregular rug= (Fig. 9); scrobes with well-developed transverse rugae radiating from 
central keel; orbital furrow narrow, poorly defined ventral1 y ; mandibles tridentate, teeth 
acute, deepIy incised; gena, viewed-latedly, short, not bulging; mesoscutum with cor- 
iaceous microsculpture, anteriorly with superimposed raised reticulations, posteriorly lon- 
gitudinally ssigose; notauli absent or obscured by coarse sculpture; scutenurn with same 
sculpture as anterior part of mesoscutum; dorsellutn excavate ventrally, as long lateray 
as medially, with dorsal row of deep pits flanking scutellar margin; ventral portion short, 
punctate, dorsal pits separated by raised ridge from ventral lip and pits along lateral por- 
tions of metanotum; epomial carina present; netion well developed; episternal foveae 
reduced to 2 shallow pits near dorsal apex of acetabular carina; mesopleural carina present; 
antemventral portion of mesepistemum rugnlose; anterior extension of metapleuron toward 
mid coxa long, acute (Fig. 5); dorsal potion of metaplemn + propodeurn with longi- 
tudinal row of pits below spiracle obscured by inregularcarinae; TI with I pair of sublateral 
setae; T2 smooth beyond basal costae; T3 and following tergites punctulate; setae on T2 
and following tergites as in T. hullensis. 
Hosts. Acros~emum marginaim, Nezara viridula, Podisus tnuculiventris, Alcaeowhyn- 
chus gradis (Hetemptera: Pentatomidae). 

Material examined. Holotype female: Florida: Alachua Co., Gainesville, 15 .xi. 1974, 
L. Buschman; Host: on eggs of Amusternurn marginam; Trissolcus n. sp. = T. "B " 
(FSCA). Paratypes. Mexico: Cuernavaca, 1953, J . Mann, ex eggs Hemiptera, 10 females 
(USNM). USA. Florida: with same locality data as holotype, collected from or on eggs 
ofNezara viriclula on the following dates: I, 28.x. 1974; 4, 11,15,22.~i. 1974; 18.x. 1975; 
13 Q P ; reared from eggs of Alcueorrhynchus grandis on 1 .x. 1975; 11 .xi. 1975; 3 S 6, 
4 9 0 ; reared from eggs of Podisus maculiventris on 22.x. 1975, 1 O ; reared from eggs of 
Acrosternum w g i n a t m  on 15.xi. 1974; 22.x. 1975; 6 8  6,7 Q 9 (FSGA, CNC, USNM, 
NFJ). Other material: Mexico: Morelos, Koebele, 1229, 3 6 6 , 2 9 ? (CAS , USNM) . I n  
addition many specimens were .seen that were cotlected in Gainesville in November and 
December, 1974 and December, 1975. 
Remarks. Trissolcus solocis may be distinguished from the closely related T. hdlensis 
by the coarse sculpture of the scutellum. From T. radix it may be most easily separated 
by its black radicle. 

The name sobcis, from the Latin for coarse or rough, refers to the sculpture of the 
scutellum, 

Trissolcus solocis was collected and reared in large numbers by Buschman and Whit- 
comb (1980, discussed as Trissolcus sp. B). They reported that it was a common species 
and an important parasitoid of the eggs of Acrosterfium, Al~awhymlaus,  and Murgantiu. 
Little else is known of the wasp; from the few collection records available it appears to 
be a subtropical - northern Neotropical species. 

Trissokus aasakensis 
Figs. 6, 16, 18 

Telenomus utahensis Ashmead, 1893: 148, male, female, Type-locality : Wasatch , Utah. 
Host: unknown. Lectotype (examined) in USNM. 

Hadromtus msillae Cockerell, 1897: 25, male, Typelocdity: Las Cmces, New Mexico. 
Host: Pentatomidae. Holotype (examined) in USNM. 
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FIGS. 13-1 8. New World Trissolcus spp. 13, T. hullmsis, meswoma, p o s t d m l  view; mlc median longi- 
tudinal carina; ph?: metapshoturn: 107 X . 14, T. basalis, mesosoma. posteriw view; 131 x . 15, T. hullemis, 
mesosoma, lateral view; 165 x . 16, T. vtahemis, mesosoma, dmal view; 103 x . 17, T .  hullemis, merasoma, 

dorsal view; $1: sublateral seta; 84 X . IS ,  T. vtahenris, metasoma, dorsal view; 95 x . 
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Tekmmus ashwadi Morrill, 1907: 419, figs. ib, 2, male, female. Typelocality: Bar- 
stow, Texas. Host: Chlor~~hroa ligata (Heteroptera: Pentatomidae). LRctotype 
(examined) in USNM. 

T e l e m m ~  ashmeadi: Kieffer, 1926: 48. 
hpharnmuacs utahemis: Kieffer, 1926: 73. 
Hadronotus mesilhe: Kieffer, 1926: 464. 
Teienomus m e s i l i k  Gahan, 1932: 757. 
Trissofcia mhmeacdi: Masner and Muesebeck, 1968: 71 (fectotype designation). 
Trissolcus utaheasis: Masner and Muesebeck, 1968: 74 (lectotype designation). 

Length 0.9-1.7 mm (N = 20). Radicle dark brawn to black; claval formula A1 1-A711- 
2-2-2-2; hyperoccipital carina absent, vertex broadly rounded onto occiput; frons outside 
of antenna1 strobes with coriaceous microsculpture thrsughout; antenna1 scrobes with 
weakly developed central keel, keel not reaching anterior ocellus; scmbes with transverse 
rugulae radiating from cen.tral keel, rugulae extending variable distance beyond scrobes; 
premellar pit present, circular; orbital f u m w  narrow near midpoint of height of eye, 
constricted dorsally and ventrally; mandibles h a d ,  tridentate, teeth shallowly incised, 
broad; head, viewed laterally, with gena distinctly bulging posteriorly; mesoscutum ante- 
riorly with fine raised reticulations, longitudi~lly rugulose posteriorly; notauli absent; 
scuteIlm srnooth (Fig. 16); dorsellum as long laterally as medily, dorsally with line of 
deep pits adjacent to scutellum, below this with line of areolae, these areas separated from 
ventral part of dorsellum and lateral portions of metanotum by fine raised lip; dorsellurn 
excavate ventrally, punctulate; rnetaposmotum not invaginated laterad of dorsellum; 
eprnial carina well developed; netrian well developed; epistemal foveae represented by 
chain of 3 4  elongate pits extending from dorsal apex of acetabular earina toward meso- 
pleural pit; mesopleural carina absent; antemventral portion of mksepistmm largely 
smooth, with field of fine coriaceous microsculpture beneath epistemal foveae; anterior 
extension of rnetapleuron toward mid coxa short, acute (Fig. 6); course of metapleural 
carina indicated by distinct line of pits; T1 with 1-2 pairs of sublateral setae; 32 with 
extensive longitudinal rugulae beyond basal costae (Fig. IS), apex smooth; T2 and fol- 
lowing tergites with single subapical transverse line of setae; T3 and following tergites 
punctulate . 

R e ~ r d e d  hosts. Chlorochrw sayi, C. ligata, Euschistus impictiventris, Thyanta cus- 
t a t r  (Heteroptera: Pentatomidae) . 
Material examined. 127 $6,  384 9 ? from the following locations: Canada: A l h  
(Aden, Edmonton, Lethbridge, Medicine Hat, Onefour, Watmon), British Columbia 
(Victoria), Saskatchewan (Moose Jaw). USA: Arizona (Cochise Co., Maricopa Co., Yuma 
Co., Sitgreaves National Forest), California (Alameda Co., Fresno Co., Imperial Go., 
Inyo Co., Kern Co.,  Kings Co., Los Angeles Co., Mono Co., Monterey Co., Placer Co., 
Riverside Co., San Bernardino Co., Shasta Co., Siskiyou Co., Ventura Co., Santa CNZ 
Mtns.), Colorado (Boulder Co., Mesa Co., Teller Co.), Idaho (Ada Co., Cassia Co., 
Erernont Co., W i n g  Co.,  Owyhee Co., Power Co., Twin Falls Co.) , Kansas (Sumner 
Co.), Nevada (Lyon Co.) , New Mexico (Colfax Ca . , Dona Ana Co., Lincoln Co., Santa 
Fe Co.), South Dakota (Pennington Co.), Texas ( B m s  Co., Culberson Co., Presidio 
Co., W a d  Co.), Utah (Cache Co., Millard Co., Salt Lake Co., Summit Co., Wasatch 
Co., Washington C o , ,  Utah Co.), Washington (Pierce Co.), Wyoming (Park Co.). 

Remark, Trissolcus utahemis is a relatively darlt-colored species, usually rather large. 
Some specimens from the southern part of its range have lighter-colored appendages. In 
the Nearctic region it is most similar to T. basalis. The two may be distinguished by the 
color of A1 , usually dark, concolmus with the radicle in utahensis, yellow, sharply 
conwasting with the dark radide in basalis; and the scutellar sculpture, smmth in uta- 
hensis, coriaceous in basalis. 
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Trissolcw ~cthnsis  is a common species of the western Nearctic region. Its principal 
hosts appear to be species of the genus Chlorochroa, although other pentatomid genera 
have beeq recorded. The wasp murs in a variety of habitats. It has been collected on 
several different commercial crops (tomato, wheat, cotton, alfalfa, strawberries) a s  well 
as wild carrot (Dauctls carota, Umbelliferae), Penderosa pine ( P i m  ponderosa, Pina- 
ceae), Agropyron cristahuts (Gramineae), Bromus sp. (Gramineae), Sahola kali and Sal- 
solapes$$er (Cheqodiaceaej . Some aspts of its biology have been discussed by Morrill 
(1 907, as Telenomus ashmeacdi) and Jubb and Watson ( 1  97 1, as Teknomtcs utahnsis). 
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