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NEARCTIC SAWFLIES" . 
m. Heterarthrinae: Adults and Larvae 

(Hymenoptera: Tenthredinidae). 
By DAVID R. SMITH, entomologist, SYlltcmat-ic Entomology Laborato'r1f, 

Agricultural Research Se~vicB 

The Heterarthrinae are represented in America north of Mexico 
by 37 species in 12 genera and three tribes. This subfamily includes 
soma of the most economically important sawflies, such as the birch 
leaf miner (F'enusa pusilla (Lepeletier», the elm leaf miner 
(F'enusa 1lbni Sundevall), the European alder leaf miner (F'en'llsa 
doh1-nii (Tischbein», the rose-slug (Endelmnyia aethiops (Fab
ricius», and the pear-slug (Cali1'oa cemsi (Linnaeus». Members 
of the tdbes Heterarthrini and Fenusini all are leaf miners in the 
larval stage and may be destructive to Aln'l.l-s, Bet'ula, C1'ataegus, 
Platanus, Populus, Potentilla, Pnmlls, Quercus, R1tbus, Salix, 
Ulmus, and Viola. Members of the tribe Caliroini are external 
feeders in the larval stage and skeletonize the leaves of Castanea, 
Nyssa, P7'1tnllS, Pynls, Que1'cus, Rosa, and Salix. 

This bulJetin is the first comprehensive revision of the Heter
arthrinae and is intended to provide a means for identifying the 
Nearctic genera and species of this subfamily. Other information 
may be found in the literatUre cited, which includes most of the 
pertinent literature for each taxon. 

The subfamily limits accepted here are those proposed by Ross 
(1937,1951),' Specimens may be keyed to this subfamily by using 
Ross' 1937 key to the subfamilies of Tenthredinidae. The name 
"Phyllotominae" was used for this subfamily at that time. Benson 
(1952) treated the components of this group in a different manner. 
His concept of the subfamily Heterarthrinae was more limited and 
included only the genus Hetem7·tlwus. Cali1'oa and Endelom,yia 
were included in the tribe Caliroini of the Blennocampinae, and 
the Fenusini were also considered a tribe in the Blennocampinae. 

The adults of the Heterarthrinae may be characterized as fol
lows: Vein M and 1m-cn of forewing divergent; vein M meets 
Sc + R at or near junction of Rs + M and Sc + R; vein 2A and 
SA complete for entire length, connected to lA by oblique crossvein 
in Caliroini and Heterarthrini, or vein 2A and 3A partially atro
phied, leaving anal cell petiolate and vein 2A and 3A present as 
stub, which may be straight, curved up, or curved up and meeting 

I The year in italic after the author's name is the key to t.he reference in 
Literature Cited, p. 69. 

1 



2 TECHNICAL BULLETIN 1420, U.S. DEPT. OF AGRICULTURE 

IA to form sman basal anal cell in the Fenusini. The wir.g venation 
of various species is shown in plates I, 1-9; II, 10-18; and III, 
19-20. In generai, these sawflies are small black robust species. 

The sawflies of the Heterarthrinae are divided into three groups, 
each composed of closely related genera, and here treated as the 
tribes Caliroini, Heterarthrini, and Fenusini. 

The Caliroini include two genera, Endelomyia and Caliroa, 
which are separated from the other tribes by the complete 2A and 
3A vein of the forewing and the tarsal claw with a sing'Ie outer 
tooth and large acute basal lobe. 

H ete?'arthnls is the only genus in the Heterarthrini, which is a 
Palaearctic group with only one introduced species found in North 
America. This tribe is separated from the others by the complete 
2A and 3A vein of the forewing, the 10- or ll-segmented antenna, 
and the tarsal claw with two subequal outer teeth and a large acutp. 
basal lobe. 

The Fenusini, represented in North America by nine genera, 
are separated from the other tribes by the petiolate anal cell of 
the forewing and with only the basal stub of ve:in 2A and 3A 
present. The genera in this tribe may be divided further into 
three groups: (1) Those genera with cell Rl closed in the hind
wing-Messa, Metallu8, and Setabam; (2) those genera with cell 
Rl open in the hind'wing, with a simple tarsal claw, and with the 
stub of vein 2A and 3A of the forewing curved up and meeting 
IA to form a small basal anal cell-Femtsa, Fenella, and Prolat1.ts; 
(3) those genera with cell RI open in the hindwing, with a tarsal 
claw having a large acute basal lobe, and with the stub of vein 
2A and 3A of the forewing either straight or curved up at its 
apex-P?'ofenusa, Bidigitus, and Nefu,sa. 

The larvae of the Heterarlhrinae fall into three distinct groups: 
(1) The typically sawflylike larva of Endelomyia aethiops, an 

external feeder (pI. XI, 130-136). The body is neither flattened 
nor sluglike (or tadpolelike) in appearance. The larva of this 
species may be separat~d from other sawfly larvae by the mandi
bles, which have four truncate teeth on the ventral margin and 
by the presence of tubercles on the thorax, on annulet.'l 2 and 4 
of abdominal segments 1 to 8, and on terga 9 and 10. 

(2) The sluglike or tadpolelike larvae of Cali1'oa, all external 
feeders (pJ. XI, 137-141). These larvae have an enlarged thorax 
with the body sharply narrowing at the base and toward the apex 
of the abdomen; the head is hypognathous; the thoracic legs are 
reduced in size; and a large fleshy protuberance stems anteriorly 
from each prothoracic leg. 

(3) The small dorsovpntrallv flattened larvae of the Heterarlh
rini and Fenusini (pIs. XII-XVIII). all leaf miners. The head is 
usually dorsoventrally flattened and prognathous; the thoracic 
legs are usually reduced, sometimes lacking tarsal claws; various 
numbers of sclerotized plates are present on the venter of the 
body; and the prolegs are reduced or wanting. 

The larvae are not weJl known for the Cali?'oa species. but 
they are well known for most of the leaf-mining species. Many 

• 
... 

~ 

• 
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3 NEARCTIC SAWFLIES III. HETERARTHRINAE 

of the leaf-mining species have been reared and the larvae have 
been described in the literature. 

The terminology used in this revision is that of Ross (1997) 
and Smith (1969) for adults and that of Yuasa (1922), Lorenz 
and Kraus (1957), and Smith (1969) for larvae. I have examin2d 
the types of all speciEls discussed in this bulletin except those 
located in Europe. 

Hosts 
The known host plants for the North American species of 

Heterarthrinae are as follows: 
Plant family and genus 	 Insect species 
Salicaceae: 

Caliroa lo.orata MacGillivraySalix .. •.. { Messa 1Vuestneii (Konow) 

Messa, hortulana (Klug)

Populus Messa leucostoma. (Rohwer)
{ Messa populi/oliella (Townsend) 

Betulnceae: 
FenUSa pusilla (Lepeletier) 
H etcra1·thrus nemoratus (Fallen)Bctula Messa na·na (Klug) 
P..,.'o/enusa thomsoni (Konow) 

Alnus 	 Fenusa dohrnii (Tischbein) 

{ 

Fagaceae: 

Cali1'oa /asciata (Norton) 
Caliroa lobata MacGillivray 
CaUroa obsoleta (Norton) 

Quercus 	 Caliroa petiolata, new species 
Cctliroa quercuscoccineae (Dyal') 
Pro/enusa alumna (MacGillivray) 
Pro/ennsa inspirata (MacGillivray) 
Pro/enusa luci/ex (Ross) 

Castanea. Caliroa lomta MacGillivray 
Ulmaceae: 

Ulmus ... ... . Fenusa ulmi Sundevall 
Plntanncene: 

Platanus.... Bidigitus platani (Burks) 
Cornaceae: 

Nyssa .. Caliroa nyssae, new species 
Violaceae: 

Viola ...... _ ..._................. _ .._..•.. Ne/usa ambigua (Norton) 
Rosaceae: 

Rosa, ... 	 Endelomllia aethiops (Fabricius) 

Rubus Metallus ca.pitalis (Norton)
{ Metal/us roh1Veri MacGillivray 

Crataeglls Pro/enusa canadensis (Marlatt) 
Potentilla .. Fenella nigritd Westwood 
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CalirOa cerasi (Linnaeus) 

P Caliroa lituratu. MacGillivray
runus.....•._...... _ ....._."._. __ ...__.____.. Profenusa canadensis (Marlatt)

{ 
Setabara histrionica (MacGilliway) (1) 

Pyrus.__........................ _ ..•._... _ ... _. Caliroa cerasi (Linnaeus) 


The Calin" specil~s recorded on Ceanothus, Cotoneaster, and 
Acer by Smith (1967) are larvae only. They cannot be ascribed to a 
particular species. 

Systematic Arrangement 

Family TEN~rHREDINIDAE 

Subfamily HETERARTHRINAE 


Tribe CALIROINI 


Genus Endelom1/ia Ashmead 

(1) Endelomyia aethiops (Fabricius); British Columbia, Colorado, Connect

icut, Delaware, District of Columbia, Idaho, Illinois, Kansas, Kentucky, Maine, 
Massachusetts, Michigan, Minnesota, Missouri, Montana, New Jersey, New 
York, Ohio, Oregon, Pennsylvania, Utah, Virginia, Washington; Palaearctic; 
on Rosa. 

Genus Caliroa O. Costa 
(2) Caliroa cerasi (Linnaeus); widespread in North America; also in Aus

tralia, New Zealand, South Africa, South America; Palaearctic; on Prunus, 
Pyrus, other Rosaceae. 

(3) Caliroa dis tincta , new species; British Columbia, California, Nevada, 
Oregon. 

(4) Caliroa fusciata (Norton); Connecticut, Illinois, Iowa, Maine, Mary
land, New Jersey, New York, Ohio, Ontario, Virginia; on Quercus. 

(5) Caliroa fioridana, new species; Florida. 
(6) Caliroa hyalina, new species; Oregon. 
(7) Caliroa la.brata MacGillivray; Alberta, British Culumbia, California, 

Nevada, Oregon; on Salix. 
(8) Cali-;-oa liturata MacGillivray; Coloradu, Connecticut, Florida, Georgia, 

Illinois, Louisiana, Missouri, Montana, New York, Rhode Island, South Caro
lina, Tennessee, Virginia; on Prunus. 

(9) Caliroa lobata MacGillivray; Illinois, Iowa, Maryland, Michigan, New 
York, Texas, Vermont, Virginia; on Quercus. 

(10) Caliroa lorata MacGillivray; Alabama, Maine, Maryland, Massachu
setts, New York, North Carolina, Pennsylvania, Virginia, Wisconsin; on 
Castanea. 

(11) Caliroa lunata MacGillivray; I1linois, Michigan, Newfoundland, New 
Hampshire, New York, Ohio, Pennsylvania, Texas, Virginia, West Virginia. 

(12) Caliroa nyssae, new species; Georgia, Maryland, Mississippi, Penn
sylvania, Virginia; on Nyssa. 

(13) Caliroa obsoleta (Norton); Connecticut, Georgia, Illinois, Iowa, 
Massachusetts, Michigan, Minnesota, New Jersey, New York, Ontario, Vir
ginia, Wisconsin; on Quercus. 

(14) Caliroa petiolata, new species; Maryland, Pennsylvania, Virginia; 
on Q1Lercus. 

(15) Caliroa quercuscoccineae (Dyar); Connecticut, Delaware, District of 
Columbia, Illinois, Louisiana, Maine, Maryland, Michigan, Minnesota, Mis
souri, New Hampshire, New Jersey, North Carolina, Pennsylvania, Virginia, 
Wisconsin; on Quercus. 
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Tribe HETERARTHRINI 

Genus Hete?'a'rth1"1lS Stephens 
(16) Hetemrthrus'llemor-atus (Fallen); Maine, Massachusetts, New Bruns

wick, Newfoundland, New Hampshire, New York, Nova Scotia, Ontario, Que
bec; Palaearctic; leaf miner of Betula. 

Tribe FENUSINI 

Genus Metallils Forbes 


(17) Metal/us bensoni, new species; British Columbia, New York. 
(18) Metal/us capitalis (Norton); British Golumbin, Illinois, Maine, New 

B~unswick, Newfoundland, New Hampshi!e, New York, Oregon, Quebec; leaf 
mmer of Ruliwl. 

(19) Metail1w rohwc1'i MacGillivray; Connecticut, Dehnvure, Florida, Illi 
nois, Maine, Maryland, Massachusett:l, ~Tit;higan, WTil';;louri, New .Jersey, 
New York, North Carolina, Ohi(l, Ontario. Pennsylvania, Rhode Island, Vir
ginia, Wisconsin; leaf miner of Rubus. 

Genus Messa Leach 
(20) Messa hortulana (Klug); Massachusetts; Palaearctie; leaf miner of 

Populus. 
(21) Messa letlcostoma (Rohwer); Alberta, California, Colorado. Iowa, 

Minnesota, New Brunswick, Or('gon, Washington; leaf miner of Populus. 
(22) Messa nana (Klug); Maille, New York; Palaearctic; leaf miner of 

BMula. 
(23) Messa. 1Jopnlifoliella (Townsend); Arizona, Colorado, ()onnecticut, 

Michigan, New Brunswick, New Mexico, Ontario, South Dakota; leaf miner 
of Popuius. 

(24) Messa 1QuestnfJii (Konow); Alaska, ::dtish COlumbia, California, 
Colorado, Nevada; Palaearctic; leaf miner of Sa./i~. 

Genus Setabara Ross 
(25) Setabam histrionica (l\lacGillivray); California, Colorado, Idano, Ne

vada, Oregon, Washington; leaf miner of P1'1.tn!lS (7). 

Genus Pro/ennsa, MacGillivray 
(26) Profenusa alumna (MacGillivray); Illinois, Maine, Maryland, New 

York. Pennsylvania, Virginia; leaf miner of QuercHs. 
(27) Profellllsa canadensis (Marlatt); Arkansas. District of Columbia, 

Illinois, Iowa, Kentucky, Maine, Massachusetts, Michigan, Missouri, New 
York, Ontario, Pennsylvania, Quebec. Texas; leaf miner of Ora,t,a,cgus and 
Prllnus. 

(28) Profenusa inspimta (MacGillivray); California, Nevada, Oregon; 
leaf miner of Quercus. 

(29) Profenusa lltcifex (Ross); Illinois, Maine, New York, Ontario; leaf 
miner of QlIerClts. 

(30) Pro/enusa tho1llsoni (Konow); Connecticut, Maine, Ontario, Quebec, 
Vermont; Palaearctic; leaf miner of Betlll(t. 

Genus Bidigitus Smith 
(31) Bidigitus platani (Burks); California; led min.:>r of Platanus. 

Genus Ne/llsa Ross 
(32) Nefusa, a,mbiglla, (Norton); Maine, ~faryland, Massachusetts, Michi

gan, New York, Ohio, Pennsylyania, Quebec, Tennessee, \Visconsin; leaf 
miner of Yiola. 
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Genus Prolat'lts Smith 
(33) 	Prolatus artus Smith; Oregon. 

Genus Femtsa Leach 
(34) Fenusa dohrnii (Tischbein); Alberta, British Columbia, Colorado, 

Connecticut, Illinois, Maine, Massachusetts, Michigan, New Brunswick, New
foundland, New Hampshire, New Mexico, New York, Nova Scotia, Ontario, 
Oregon, Pennsylvania, Saskatchewan, Utah, Washington'; Palaearctic; leaf 
miner of Alnus. 

(35) Fenllsa pusilla (Lepeletier); Connecticut, Maine, Massachusetts, New 
Brunswick, Newfoundland, New Hampshire, New Jersey, New York, Nova 
Scotia, Ontario, Oregon, Quebec, Vermont; Palaearctic; leaf miner of Betula. 

(36) P'~31Lsa ttlmi SundevaIl; Massachusetts, Michigan, New York, Ontario, 
Quebec; Palaearciic; leaf miner of Ulmus. 

Genus Fenella Westvvood 
(37) Fenella nigrita Westwood; Connecticut, Maine, Michigan, Ontario; 

Palaearctic; leaf miner of Potentilla. 

Keys to Heterartbrinae Genera 
ADULTS 

1. 	 Forewing with vein 2A and 3A complete for its entire length, con
nected to lA by oblique crossvein (pI. I, 1, 3, 8)., .. __ ............ _.. 2 

Forewing 	with ana! cell petiolate, basal section of 2A and 3A atro
phied with only basal stub present or curving up to meet 1A and 
formi~g. small basal anal cell (pI. II, 10, 12, 14, 17; pI. III, 19); 
Fenuslm .______ ... __ . """"""'" .__ .•... .. ........................__ ._ .. _ .. _....... 4 

2. 	 Antenna with 10 or morC' segments (pI. III, 31); tarsal claw with 

two subequal outer teeth and large acute basal lobe (pI. III, 23); 

head markedly depressed between eyes (pI. III, 30); Heterarthrini 


Heterarthrus Stephens 
Antenna 	nine·segmented (pI. IV. 40-42) ; tarsal claw with one outer 

tooth and large acute basal lobe (pI. III, 22) ; head convex between 
eyes (pI. III, 29); Caliroini.. . ..... " ..........__ ..._ ...... _ ....... __ ...... 3 

3. 	 Apical four antennal segments not reduced, segments beyond second 
gradually decreasing in length (pI. IV, 42); basal emargination of 
anal cell of forewing with short basally projecting spur (pI. I, 1); 
anal cell of hindwing petiolate (pI. I, 2) . .. Endelomyia Ashmead 

Apical 	four antennal segments reduced in length, together only 
slightly longer than third segment (pI. IV, 40, 41); basal emargi
nation of anal cell of forewing without spur (pI. I, 3); anal cell 
of hindwing sessile or petiolate (pI. I, 4,5). __ . Caliroa O. Costa 

4. 	 Cell R, of hindwing open at apex (pI. II, 15, 16, 18).. . ......... __..... 5 

Cell R, of hindwing closed (pI. II, 11, 13) . __..".............__..._...._ 10 


5. 	 Tarsal claw with one or two outer teeth and large acute basal lobe 
(pI. III, 22, 23); stub of 2A and 3A of forewing straight 0r curved 
up at apex (pI. II, 14, 17); hindwing with anal cell present or 
absent (pI. H, 15, 16) .. __ .. ..... ...... "",__",,, ..,.__ .. _ ....... _........ 6 

Tarsal 	claw simple or with small inner tooth, basal lobe absent 
(pI. III, 21); stub of 2A and 3A of forewing curved up, meeting 
1A to form small basal anal cell (pI. :;:n, 19) ; hindwing with anal 
cell absent (pI. III, 20) . ...................____ ",_... '" ....... _... 8 

G. 	 Tarsal claw with two ftubequal outer teeth (pI. III, 23}_.B-idigitus Smith 
Tarsal claw with single outer tooth (pI. III, 22) ... _.. ............................ 7 

7. 	 Prepectus present ..........._.___ ......... _ .., .. ......... ____ ._._ .......... ___Nefusa Ross 

Prepectus absent .__.. ___ .. __........................ . .... ' .Profenusa MacGillivray 


., 
\ 

• 
<II 
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8. 	 Antenna long and slender, third and fourth segments ~,l1bequal in 
length (pl. III, 37); furetarsus 1% times or more longer than 
foretibia (pl. III, 25) ." ...• . .P1·olatlls Smith 

Antenna 	stout, third segment longer than fourth segment (pl. III, 
32-34) ; foretarsus subequal in length to foretibia (pl. :rn, 26) . 9 

9. 	 Antenna with 10 or 11 segments (pl. III, 34) ; hbdtarsus with fourth 
segment not conspicuously produced apically (pl. III, 28) 

Fenella Westwood 
Antenna 	nine·segmented (pI. III, 32, 33); h'ndtarsus with fourth 

segment conspicuously produced apically (pl. III, 27)., Fenusa Leach 
10. 	 Tarsal claw with small indistinct lobe at base, appearing simple 

(pl. III, 24) . Setabara Ross.. 
Tarsal claw with large acute basal lobe (pl. III, 22). .. 11 

11. 	 Second antennal segment broader than IonA' (pl. III, 3:3, 39); third 
and fourth antennal segments usually subequal in le'ngth 

!Ifetallus Forbes 
Second 	antennal segment lonr;er than broad (pl. III, 35, 36); third 

antennal segment usually longer than fourth segrnen'; Messa Leach 

LARVAE 

(based on final feeding stage) 

1. 	 Sluglike or typically sawflylike in appearance; body cylindrical, not 
dorsoventrally flattened; head rouno, not dorsoventrally flattened; 
prolegs distinct; external feeders (pl. XI) 2 

Modified; body 	dorsoventrally flattened; head usually dorsoventrally 
flattened; pro1l'gs reduced or absent; leaf miners (pIs. XII-XVIII) 3 

2. 	 Head higher than wide; membranous process stemming anteriorly 
from each prothoracic leg; hody largest in region 'Jf thorax, dis
tinctly narrowing toward apex of abdomen; anal prolegs united 
(pl. XI, 137) . Caliroa O. Costa 

Head 	round; prothoracic legs without membranous processes; body 
cylindrical, not sharply tapering toward apex; anal prolegs sepa
rated (pl. XI, 130-132) Enr/elo1ll.1Iia Ashmead 

3. 	 Prolegs absent; each coxa of thoracic legs with three ~mall tubercles; 
on Qnercl(s, Betula (pl. XIV, 179; pI. XV, 181, 184, 189, 190; 
pI. XVI, 200) rrofellllsa MacGillivray (pt.) 

Prolegs present, although reduced; coxae without tub'~rcles . 4 
4. Prolegs presl:'I1t on abdominal segments 2 to 7 and 10; on Rubus (pI. 

XIII, 159-161) Metallus Forbes 
Prolegs present on abdominal segments 2 to 8 and 10 5 

5. 	 Each proleI' surrounded by well-defined crescentlike dark area (pI. 
XII, 152, 153; pI. XIV, 164) .,. _ 6 

Prolegs without dark areas, or Dresent only around anal proleg 7 
I- 6. Mesosternum, metasternum, and sternum of first abdominal segment 

with dark plates; on Pop1llus, Betula, Salix (pI. XII, 152, 153; pl.r XIV, 164) . Messa Leach, Mesosternum, metasternum, and sternum of first abdominal segment 
without plates; on Cl'u.tacgus (pI. XVI, 201, 202) 

Profemwa MacGillivray (pt.) 
f'
I. Dark crescentlike plate surrounding anal prolegi on Betula (pI. XII, 

J4R) Hr(I'1"a1·thrus Stephens 
Anal proleg without dark plate . ... ..... .... 8 

8. 	 Mesosternum and metasternum without dark plates; on Platanud (pI. 
XVII, 212) . Biriigitlls Smith 

Mesosternum 	anel metasternum with light or dark plates; not on 
Platanu.~ . .... . 9 

9. First abdominal sternum without dark plate; on Alnus 
Fenusa Leach (pt.) 

First abdominal sternum with dark plate; not on Alnus ... 10 

to. 

~ 
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10. 	 Ninth abdominal sternum with cluster of small spines; small spines 
about prtJlegs on segments 6 to 8 and at center of sterna 1 to 6; on 
Ulmus (pI. XVlII, 220-222) .................... , ............ Fenl!SCL Leach (pt.) 

Abdomen and prolegs smooth, without spines ........................._....... 11 

11. 	 Plates on thoracic sterna and first abdominal sternum very dark, 

rectangUlar in shape, longer than wide; on BetuZa (pI. XVIII, 
232, 233) .............. __._._ .. _ ....__.•_ ............. _ .... _ ... ........Fenusa Leach (pt.) 

Plates 	lighter, that of prosternum wider than long, those of meso
sternum, metasternum, and first abdominal sternum small; on 
Potentilla (pI. XVII, 213, 214)... .................. _. ....Fenella Westwood 

Keys to Leaf-Mining Larvae of Betula and Quercus 

BETULA 

1. 	 Prolegs absent; each coxa with three small tubercles on inner an
terior surface; thoracic legs short, tarsal claw absent (pI. XV, 
181, 182, 184).. .. . ..... , Pro/enusa thomsolli (Konow) 

Pl'olegs 	present,~educed; coxae without small tubercles; thoracic 
legs longer, distinctly segmented, tarsal claw present, sometimes 
reduced - -" .. •• ~ 	 ~ .. _~ .~ •• ~. __ __ ",,_" .......~. ~_ .. "~. _~ 2
+- •• --.- _. _ __ ... 

2. 	 Anal proleg without dark ring (pI. XVIII, 232) 
Fenusa. ptlsilla (Lepeletier)

Anal proleg with dark ring (pI. XII, 143, 153) __ ....... .... 3 

3. Each proleg with dark ring (pI. XII, 152, 153) Messa nana (KIug) 

Only anal proleg with dark ring (pI. XII, 142, 143) 
H etera1·t hrlls nemoratus (Fallen) 

Hering (1.937) compared the birch leaf-mining species of Eu
rope, and Lindquist (1959) gave a key to three birch leaf-mining
species of Ontario. 

QUERCUS 
1. 	 Mesosternum with dark plate (pI. XIV, 179) 

Pro/cnusa inspirata (MacGillivray)
Mesosternum without dark plate (pI. XV; 189) .. "" . . .... 2 

2. 	 Thoracic legli each with minute tarsal claw; antenna longer with 
distinct apical segment (pI. XVI, 199, 200) Pro/enllsa Zuei/ex (Ross) 

Tarsal 	claws absent; antenna without small apical segment (pI. 
XV, 190, 192). .. . .... __ . Pro/enusa alumna. (MacGillivray) 

Tribe CALIROINI 
The tribe Caliroini includes two genera, Endelo?nyia and Caliroa, 

the larvae of which are external feeders on the leaves of various 
trees and shrubs. The adults are recognized by the complete v.ain 
2A a.nd 3A. of the forewing, connected to lA by an oblique cross
vein, the nine-segmented antenna, and the tarsal claw with a 
single outer tooth and a large acute basal lobe. The larvae may 
be distinguished as outlined in the introductory discussion on 
larvae. 
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Genus ENDELOMYIA Ashmead 
Encie/omyia. Ashmead, 1898, p. 256; Konow, 1905, p. 74 (= Eriocampoides 

Konow); MacGillivray, 1909b, p. 346; Rohwer, l\)l1b, p. 100 (= Caliroa 
O. Costa); Ross, 1937, p. 70 (= Caliroa O. Costa); Benson, 1\)38, p. 368; 
Benson, 1940, p. 214; Ross, 1951, p. 28; Benson, 1\)52, p. 96; Malaise, 
1\)57, p. 18; Malaise, 1963, p. 176; Smith, 1\)67, p. 27\). 

Type-species: 	"M. 'rosae Harris." Original designation (see discussion be
low). 

Desaiption.-Second antennal segment longer than broad; third 
segment longer than fourth segment; segments beyond third 
gradually decreasing in length, apical four segments not reduced 
(pI. IV, 42). Clypeus truncate; malar space less than diameter 
of front ocellus. Prepectus absent. Tarsal claw with single outer 
tooth and large acute basal lobe (pI. HI, 22). Forewing with vein 
2A and 3A complete, connected to lA by oblique crossvein; ba.sal 
a~igle of vein 2A and 3A with short basally projecting spur (pI. I, 
1). Hindwing with anal cell petiolate; cell M present, cell Rs 
absent (pl. I, 2). 

A single Holarctic species is in this genus, aethio1JS (Fabricius), 
which is an external feeder in the larval stage on the foliage of 
Rosa. 

The type-species was designated as "M. rosae Harris" by Ash
mead (1898). This species was originally described by Harris 
(1841) as Seland1'ia /"osae and is a synonym of aethiops. 

Description of Endelomyia Speeit:s 


Endelom?/ia aethiops (Fabricius) 

Tenthredo aethiops Fabricius, 1781, p. 416: Fabricius, 1787, p. 256; Gmelin, 

1790, p. 2662; Fabricius, 1793, p. 121; Fabricius, 1804, p. 3\); Klug, 1814, 
p. 66; Klug, 181\), p. 84; Lepeletier, 1823, p. 112; Hartig, 1837, p. 268; 
Zetterstedt, 1838, p. 339; Ratzehurg, 1844, p. 130; Gorski, 1852, p. 191. 

Allantus al!thiops: Jurine, 1807, p. 56. 
Hy/otoma aethiops: Fallen, 1807, p. 209. 
Nematus aethiops: Spinola, 1808, p. 155. 
Phyllotoma aethiops: Fallen, 1829. p. 33. 
Selandria aethiops: Stephens, 1835, p. 51; Westwood, 1850, p. 207; Kalten

bach, 1867, p. 92; Kaltenbach, 1874, p. 221. 
Blrnnoca1llpa acthiops: Costa, 1859. p. 48; Kaltenbach, 1874, p. 200. 
Erioca.mpa. aethiops: Cameron, 1876b, p. 192; Konow, 1886a, p. 109. 
Eriocampoides aethiops: Konow, 1890, p. 248; Dalla Torre, 1894, p. 1\)2; 

Konow, 1\)05, p. 74. 
Caliroa aethiops: 	Enslin, 1914, p. 253; Middleton, 1922, p. 12; Dovnar-Zapol

sky, 1929, p. 15; Johnson, 1\)30, p. 93; Dovnar-Zapolsky, 1931, p. 55; 
Balachowsl;y and Mesnil, 1935, p. 234; Smith, Kelley, Dean, et aI., 1\)43, 
p. 384; Hardouin. 1\)45, p. Hi!; Berland, 1\)47, p. 270; Schuh and Mote, 
19'18, p. 125; Dominguez Garcia-Tejero, 1950, p. 185; Tadic, 1956, p. 18. 

Endelomllia aethiops: 	l\facGiIlivray, 1909b, p. 34G; Yuasa, 1922, p. 58; Miles, 
1935, p. 126; Benson, 1940, p. 214; Ross, 1951, p. 28; Benson, 1952, p. 96; 
Maxwell, 1\)55, p. 54; Peterson, 1\)56, p. 268; Malaise, 1\)57, p. 18; Lorenz 
and Kraus, 1957, p. 113; Bl.'nson, 1962, p. 3\)1; Smith, 1967, p. 27\); Ben
son, 1\)68, p. 148. 
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Selandria rosae Harris, 1841, p. 380; Norton, 1861, p. 223; Norton, 1867, 
p. 256; Scudder, 1869, p. 268; LeBaron, 1871, p. 79; Riley, 1875, p. 27; 

Riley, 1877, p. 19; Provancher, 1878, p. 100; Provancher, 1880, p. 127; 

LeBaron, 1880, p. 66; Provancher, 1883, p. 202; MacGillivray, 1909b, 

p. 346 (= aethiops Fabricius).

Eriocampa rosae: Cameron, 1882, p. 227; Dalla Torre, 1894, p. 132. 
Monosteuia rosae: Provancher, 1888, p. 351; Riley, 1892, p. 6; Dyar, 1895a, 

p. 194; Dyar, 1895b, p. 338. 
Endelomyia rosae: Ashmead, 1898, p. 256; Chittenden, 1908, p. 1. 
Eriocampoides rosae: Konow, 1905, p. 74; Gillette and List, 1915, p. 2. 

The European synonymy for aethio]J8 was given by Enslin 
(1914) and Benson (1952). 

Female.-Average length, 4.6 mm. Black; extreme apex of each 
femur and all of each tibia and tarsus white to infuscate; back 
tibia and tarsus occasionally black. Wings lightly infuscate. 

Sheath straight above, rounded below. Serrulae of lancet each 
lobelike, rounded at apex, with one anterior and one posterior 
subbasal tooth located near ventral margin of lancet (pl. IV, 62). 

Male.-Unknown in North America. They are very rare in 
Europe (Benson, 1952). 

Larva.-Final feeding stage (pI. XI, 130-136). Length, 13 mm. 
Body cylindrical, typically sawfiylike, not distinctly narrowing 
toward apex. Yellowish green when alive; ttl bercles concolorous 
with rest of body. 

Head rounded, hypognathous. Antenna conical, five-segmented. 
Clypeus with four setae; labrum truncate, with six setae; epi
pharynx with about 12 spines on each side; each mandible with 
ventral row of four long rectangular teeth; in addition, right 
mandible with one large truncate middle tooth and two sharp 
dorsal teeth and left mandible with one pointed middle tooth and 
three sharp dorsal teeth; one seta on basal angle of each mandible; 
maxillary palpus four-segmented, second segment with one seta, 
palpifer with three setae, galea conical, lacinia with 12 to 14 spines; 
labial pal pus four-segmented. 

Thoracic legs normal, five-segmented; tarsal claw present; each 
tibia with lateral pad; membranous process of prothoracic leg 
absent. Tubercles of thorax arranged as in plate XI, 130. 

Prolegs on ~.bdominal segments 2 to 8 and 10. Abdominal seg
ments 1 to 8 each with six annulets; annulets 2 and 4 each with 
two small conical tubercles on each side of body; ninth segment 
with row of six to eight tubercles dorsally on fourth annulet; 
dorsum of 10th segment with eight to 10 tubercles arranged 
approximately in three transverse rows. Suranal and subanal 
areas with setae. Spiracles not winged. 

The larva was described by Dyar (1895a). Yuasa (1922), Miles 
(1935), Peterson (1956), and Lorenz and Kraus (1.957), and the 
internal larval anatomy was described by Maxwell (1.955). The 
distinct mandibles and tubercle arrangement of the body will 
separate it from most other sawfly Jarvae. 

Holotypes.-The location of the type of aethiops Fabricius is 
not known. Harris' type of ?'osae cannot be found. ... 

I 



11 NEARCTIC SAWFLIES III. HE'I.'ERARTHRINAF. 

Distributioll.-Widespread in North America; Europe. The fol
lowing data are limited to the State or Province and city or county 
of those specimens I have examined.2 British Col'umbia: Agassiz; 
Vancouver. Colomdo: Boulder; Ft. Collins. Connecticut: Lyme; 
Branford. Delawa1'e: Newark. Dist?'ict of Colwnbia: Washington. 
Idaho: Lenore. Illinois: Algonquin; Urbana; Champaigne; Rock 
Island; Alto Pass; Oakwood. Kansas: Yates Center; Douglas Co.; 
Manhattan. Kentucky: Lexington. Maine: Belfast. Massachusetts: 
Wellesley. Michigan: Detroit; East Lansing; LaPeer Co. Minne
sota: Olmstead Co. Missouri: Jackson Co.; Kansas City; Columbia. 
Montana: Bozeman. New Jm'sey: N. Brunswick. New York: Os
wego; Ithaca; Fulton Co. Ohio: Sugar Grove. 01'egon: Troutdale; 
Salem; Forest Grove; Langdon Lake; Corvallis; Oakville. Penn
sylvania: Philadelphia; Montgomery Co. Utah: Providence. Vir
ginia: Falls Church; Vienna; Arlington; Bluemont. Washington: 
Colton; Woodland. 

Host.-The larva is an external feeder on the foliage of wild 
and cultivated roses (Rosa spp.). 

Biology.-Numerous papers have appeared on the life history 
of this species. The more noteworthy are those of Harris (1841), 
Riley (1892), Chittenden (1.908), Middleton (1922) in North 
America, and Miles (1935) in England. 

The adults fly in May and June and oviposit in the edge of a 
leaf, usually in serrations. There may be from two to five eggs 
per leaf. Incubation is from 9 to 14 days. The young larvae feed 
on either side of the leaf, but the older larvae prefer the lower 
surface. The feeding period is from 20 to 27 days, and, on matur
ing, the larvae enter the soil to overwinter. There is one generation 
a year. 

This is one of the three common sawflies that feed on the foliage 
of roses. The others-Cladius isome1'lIs Norton and Allantus 
cinctlls (L. )-are not trented in this bulletin. C. iSOme1'1lS is 
univoltine and oviposits in the stems. The larva is distinctly hairy. 
A. cinctlls has one or two generations a year. The larva has fewer 
and pointed mandibular teeth and smaller less conspicuous tuber
cles on the body than the larva of aethiops. 

DisCllSsioll.-Rose-slug is the approved common name for this 
species. It has received much attention in the literature and was 
recognized as a pest of roses as early as 1841 bv Harris. In Massa
chusetts in the 1840's it was such a pest that $100 was offered for 
the most successful way to destroy it (Chittenden, 1908). 

E. aethiops has sometimes bc~n associated with the genus 
Caliroa, but the antenna and wing venation of the adult and the 
nonsluglike appearance of the larva separate it from species of 
Caliroa. 

• Throughout this bulletin all information pertaining to distribution records 
is given essentially as it appeared on the insect labels. 
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Genus CALIROA O. Costa 
Caliroa O. Costa, 1859, p. 59; Dalla Torre, 1894, p. 192 (= Eriocampoides 

Konow); Ashmead, 1898, p. 256; Konow, 1905, p. 74 (= Eriocampoidcs 
Konow); MacGillivray, 1909b, p. 347; Rohwer, 1911a, p. 119; Rohwer, 
1911b, p. 100; Enslin, 1914, p. 252; Yuasa, 1922, p. 58; Ross, 1937, p. 70; 
Benson, 1938, p. 368; Creve coeur and Marechal, 1938, p. 493; Benson, 
1940, p. 214; Berland, 1947, p. 269; Ross, 1951, p. 28; Benson, 1952, p. 96; 
Takeuchi, 1952, p. 56; Malaise, 1957, p. 18; Lorenz and Kraus, 1957, 
p. 111; Malaise, 1961, p. 240; Malaise, 1963, p. 176; Okutani, 1965, p. 29; 
Smith, 1967, p. 279. 

Type-species: Caliroa sebetia O. Costa. Monotypic. 
Eriocampoides Konow, 1890, p. 239; Dalla Torre, 1894, p. 192; Ghigi, 1904, 

p. 4; Konow, 1905, p. 74; MacGillivray, 1909b, p. 347 (= Caliroa O. 
Costa). 

Caliroa subgenus Eriocarnpoides: Rohwer, 1911b, p. 100; Enslin, 1914, p. 252. 
Type-species: Tenthredo lirnacina Retzius. Designated by MacGillivray, 

1909b. 
Periclistoptera Ashmead, 1898, p. 255; Konow, 1905, p. 74 (= Eriocarnpoides 

Konow); Enslin, 1914, p. 252 (= Caliroa O. Costa). 
Type-species: Monostegia alba Norton. Original designation. 

Description.-Second antennal segment longer than broad; third 
segment longer than fourth segment; apical four segments reduced, 
together subequal in length to or only slightly longer than third 
segment (pI. IV, 40, 41). Clypeus shallowly emarginate; malar 
space less than diameter of front ocellus. Prepectus absent. Tarsal 
claw with one outer tooth and large acute basal lobe (pI. III, 22). 
Forewing with vein 2A and 3A present for entire length, connected 
to lA by oblique crossvein; basal angle of vein 2A and 3A without 
basally projecting spur. Hindwing with anal cell petiolate or 
sessile; cells Rs and M both present, both absent, or either one or 
the other present (pI. I, 3-5). Hindwing of male with peripheral 
vein (except cemsi) (pI. 1,6-7). 

MacGillivray (1909b) treated 15 species of Caliroa from North 
America and gave a key to species that is based on variable and 
ambiguous characters and is impossible to use. Ross (1951) listed 
15 species, but he did not express most of the synonymy. The 
present revision treats 14 species, five of which are new. Benson 
(1952) reported four species from England and Okutani (1965) 
seven species from Japan. There are probably about 30 world 
species. 

This revision is based largely on the female genitalia and hind
wing venation. Males have not been associated with some species, 
are less commonly collected, and their recognition characters are 
not so obvious as those of the female. although slight differences 
do exist in their genitalia, venation of the hindwing, and coloration. 
The relative lengths of the antennal segments and coloration of 
the tibiae and tarsi of the females sometimes have been used in 
the taxonomy of Cali1'oa; however, these characters are variable, 
vague, and difficult to see and describe, and they are not relied 
upon in this revision. 

On the basis of the females, two groups of Caliroa may be recog
nized: (1) Those species that have the anal cell of the hindwing 
petiolate and cells Rs and M usually absent and (2) those species 
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that have the anal cell of the hindwing sessile and cells Rs and M 
either both present or at least one or the other present. These 
venational characters are one of the major divisions in the key to 
species. Occasionally abnormal specimens appear, and these should 
be taken through both parts of the key for correct determination. 

Caliroa larvae are easily distinguished fn;m larvae of other 
sawflies by their sluglike or tadpolelike appearance and by the 
presence of a fleshy protuberance extending anteriorly from each 
prothoracic leg (pI. XI, 137). They are usuaIIy covered with a dark 
or transparent slime. The head is hypognathous and the thorax is 
enlarged, with the body distinctly narrowing toward the posterior. 

Larvae have not been associated with enough species of Caliroa 
to permit a key for their separation. Larval material is available 
for study from various hosts, most of it from P1'1ln1lS and Quennfs. 
However, at least two species have been associated with Prunus 
and five species with Qlle7'cus, and it is impossible to determine to 
which species the larvae belong. Also, a study of the larval material 
available indicates that there are few obvious characters for species 
separation. The most obvious character seems to be the color of the 
head capsule, but this color may change from amber to black in the 
various instars. 

Dyar (1895b) attempted to separate the larvae of some species 
by using size and head capsule coloration, and Yuasa (1922) gave 
a key to five speciE.~, largely based on the same characters. However, 
the keys of these authors cannot be relied upon because the tax
onomy of the adults was not well known at that time. Lorenz and 
Krans (1.957) gave a key to the larvae of four European species, 
which is also based on coloration. Consequently, I have not at 
tempted a key because of the lack of associated specimens, lack of 
adequate characters, and the impracticality of a key leading only, 
for example, to "species AU or to "species B." 

Cali1'oa includes the common pear-slug (C. cerasi), which feeds 
on a wide variety of Rosaceae in the larval stage but seems to 
prefer P1'1l1l1lS and Pynts. Other Cali1'oa species are associated 
with Castanea, Nyssa, P1'1tn1(S, Quercus, and Sali:t'. Some adults 
have been collected from Betula, but this host is not yet authenti 
cated. Some larvae have been taken while feeding on Acer, 
Ceanothus, and Cotoneaster, but the species are not known. 

Key to Caliroa Species 

1. 	 Female .... . ......... _ ..................... _...... . ........... _ ...................... __..__ 2 

Male ..................................... _ ......................... _...... ................ _ ..__ 15 


2. 	 Pronotum and mesonotum rufous fioridana, n. sp. 
Thorax entirely black ... 3 

3. 	 Hindlegs entirely black . ... cerasi (Linnaeus) 
Tibia and tarsus of hindlegs partly white ....... .... 4 

4. 	 Anal cell of hindwing with short petiole; cells Rs and M usually abo 
sent (pI. I, 5). .......... . ". ..... ............ .............. 5 

Anal 	cell of hindwing sessile; cells Rs and M both present or either 
one or the other present (pI. I, 4) . .. ... 10 

5. 	 Serrulae of lancet deep, lobelike, rounded at apex (pI. V, 63, 67).. 6 
Serrulae of lancet shallow or pointed at apex (pI. V, 64-66, 68) 7 
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6. 	 Serrulae broad, close together (pI. V, 63) ; western ___ .. .distincta, n. sp. 
Serrulae slender, far apart (pI. V, 67) ; eastern._ lunata MacGillivray 

7. 	 Serrulae slender, pointed at apex (pI. V, 64); western . __ hyalina, n. sp. 
Serrulae 	broad, usually flattened at apex (pI. V, 65-66, 68); eastern 

species . -_ .-._......_ .. _. .__ .. _...... _. ____.... _. . .. _ ...... ______._ 8 
8. 	 Lancet with 19 to 20 serrulae (pI. V, 68) lorata MacGillivray 

Lancet with 15 to 17 serrulae . ._ ..._.....__ ._._. __ . 9 
9. 	 Serrulae flattened at apex, each with two anterior and two posterior 

subbasal teeth (pI. V, 65)._ .... _._. _._____.._.___..... _. liturata MacGillivray 
Serrulae rounded at apex, each with three or four small anterior and 

two or three large posterior subbasal teeth (pI. V, 66) petiolata, n. sp. 
10. 	 Sf,rrulae ev.ch with large distinct lobelike subbasal teeth (pI. V, 69; 

pI. VI, 74) .....-. - _.. _.... __. _ 11 
Serrulae each with small less conspicuous subbasal teeth (pI. VI, 72, 

73; pI. VII, 75, 76) _ ._.. _...... 12 
:0. SerI'ulae usually with two anterior subbasal teeth (pI. V, 69); 

western. _ labrata MacGillivray 
Serrulae 	usually with one anterior subbasal tooth (pI. VI, 74); 

eastern .-.' "- _ obsoleta (Norton)
12. 	 Lancet with 17 to 18 serrulae ..... _ ....._ 13 

Lancet with 20 to 21 serrulae .. 14 
13. 	 Serrulae of Inncet evenly rounded with subbasal teeth extending to 

ventral margin of lancet (pI. VII, 76) ; hindwing usually with cells 
Rs and M present (pI. I, 4) . C[uerc1l8coccineae (Dyar) 

Serrulae of lancet with anterior and posterior basal margins lacking 
subbasal teeth, subbasal teeth confined to rounded apex (pI. VI, 
72) ; hindwing usually with cell Rs present, cell M absent nyssae, n. sp. 

14. 	 Serrulae deep, lobelike, rounded at apex (pI. VI, 73) lolmta MacGillivray 
Serrulae small, shallow, more pointed at apex (pI. VII, 75) 

fasciata. (Norton)
15. 	 Hindwing without peripheral vein (males not seen; based on Benson 

(19.'i2» - ....... _._ .. . .... ___ CCTasi (Linnaeus) 
Hindwing with peripheral vein (pI. I, 6, 7) _.. 16 

16, 	 Abdomen rufous with central part of dorsum usually black 
Zobata MacGillivray

Abdomen entirely black 	 __ _ 17 
17. 	 Apex of anal cell of hindwing removed some distance from margin 

of wing, usually by at least half the width of anal cell at its widest 
point (pI. I, 7) _'" _ __ 18 

Apex of anal cell close to or touching margin of wing (pI. I, 6) 21 
18. 	 Legs beyond coxae entirely whitish .. petioZata., n. sp. 

At least hindfcmur black .. 19 
19. 	 Wings hyaline; western hyalina, n. sp. 

Wings infuscated; eastern species _. 20 
20. 	 Front and middle femora at least half white; harpe short, as broad 

as long (pI. IX, 101); smaller species litumfa lVIacGillivray 
Front 	and middle femora black; harpe longer than broad (pI. IX, 

98); larger species lorata MacGillivray 
21. 	 Wings infuscated fasciata. (Norton) and C[uercllscoccineae (Dyar)

Wings hyaline . . 22 
22. 	 All femora black; western labrata il'facGillivray 

All femora with at least apical part white; ea!;tern 23 
23. 	 Hindtibia mostly black with only extreme apex white; harpe long, 

slender (pI. IX, 99) obsoleta (Norton) 
Hindtibia 	with apical haJ.f white; harpe short and broad (pI. IX, 

105) .... ... ..... ,__...__ .. _._ nyssae, n. sp. 

Descriptions of Calir-oa Species 

Cali1'oa cemsi (Linnaeus) 

Tenthredo cemsi Linnaeus, 1758, p. 557; Dalla Torre, 1894, p. 194 (lists 
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numerous references to this species under names "Tenthredo cerasi, 
Hylotoma ccrasi, Phyllotoma ccrasi, and Sela,ndria cerasi," all of which 
are questionable synonyms of limacina Retzius). 

Caliroa cerasl: Rohwer, 19l1a, p. 119; Webster, 1912a, p. 167; Webster, 1912b, 
p. 125; Wilson, 1913, n. 118; Ewing, 1917, p. 330; Britton, 1921, p. 199; 
Wellhouse, 1922, p. 1086; Yuasa, 1922, p. 59; Severin, 1923, p. 13; Zappe, 
1926, p. 322; Obarski, 1933, p. 156; Benson, 1940, p. 214; Russo, 1943, 
p. 396; Hardouin, 1943, p. 160; Smith, 1943, p. 384; Schuh and Mote, 
1948, p. 124; Ross, 1951, p. 28; Benson, 1952, p. 96; Maxwell, 1955, 
p. 55: Tadic, 1956, p. 18; Peterson, 1956, p. 268; Lorenz and Kraus, 
1957, p. 112; Raizenne, 1957, p. 25; Benson, 1962, p. 391; Benson, 1968, 
p. 148. 

Eriocampoirles ccrasi: Cook, 1914, p. 40. 
Tcnthreclo limacina Retzius, 1783, p. 73. 
Eriocampa limacina: Andre, 1881, p. 322: Cameron, 1882, p. 224: Froggatt, 

1901, p. 1. 
Eriocam.poiclcR 	 lilllacina: Konow, 1890, p. 248; Dalla Torre, 1894, p. 194; 

Marlatt, 1897, p. 1; Konow, 1905, p. 74; MacGillivray, 1909b, p. 347; 
Tullgren, 1910, p. 294; Rohwer, 1911a, p. 121; Jeirgcnsen, 1913, p. 266; 
Camacho, 1917, p. 1; Tillyard, 1921, p. 2; Izquierdo, 1921, p. 43; Porter, 
1928, p. 3; Porter, 1930a, p. 370; Porter, 1930b, p. 9; Forsius, 1931, 
p. 14; Twinn, 1934, p. 72; .Jourdan and Hungs, 1935, p. 205; Talhouk, 
1941, p. 128; Kotte, 1!l41, p. Hi5; Trujillo Peluffo, 1!l42, p. 275. 

Caliroa lilllaci1la: 	En!'lin, 1!l14, p. 254; Enslin, ]924, p. 37; Wolff, 1924, p. 45; 
Forsins, 1927, p. G; Hepp, 1H29, p. 25~; Dovnar-Zapolsky, 1929, p. 8; 
Forsius, 1!l29, p. 83; Dovnar-Zapolsky, 1931, p. 55; Conde, 1934, p. 180; 
Beffa, 1!l34, p. 583; Balachowsky and Mesnil, 1935, p. 234; Miles, 1935, 
p. 117; Grandi, 1936, p. 224; Golfari, 1937, p. 241; Poluzzi, 193!l, p. 525; 
Benson, 1!l40, p. 214; Chiesa Molinari, 1!l42, p. 463; Berland, 1947, p. 271; 
Dominguez Garcia-Tejero, 1950, p. 183; Scognamiglio, 1!l54, p. 96; 
Spirchez, 1!l5G, p. 314; Iukhnevich, 1960, p. 18; Dadurian, 1962, p. 81. 

Tcnthredo cC1'Clsi Peck, 1799, p. I). 

Sclanclria CB1'lIsi: Harris, 1841, p. 383; Norton, 1861, p. 222; Winchell, 1865, 


p. 321; Norton, 1867, p. 254; Riley, 1875, p. 27; Thomas, 1881, p. 67; 
Forbes, 1883, p. 98; Packard, 18!lO, p. 522; MacGillivray, 1!l09b, p. 348 
(= li1/lacin(~ Retzius). 

Eriocampa cerasi: Dalla Torre, 1894, p. 130; Dyar, 1895a, p. 195; Dyar, 
1895b, p. 338. 

EriocampoideR cemsi: Konow, 1905. p. 74. 
Caliroa lawlafa MacGillivray, 190!Jb, p. 356, <j?; Frison, 1927, p. 238; Ross, 

1951, p. 20 (= cem.~i Linnaeus). 
Cnliroa, !acillata MacGillivray, 1909b, p. 357, <j?; Frison, 1927, p. 238; Ross, 

1951, p. 2!l (= cm'(.··i Linnaeus). 

Female.-Average length, 4.8 mm. Black with front and middle 
tibiae brownish. Wings lightly, uniformly infuscated. 

Antenna with third segment subequal in length to segments 4 
plW'; 5; apical four segments subequal in length to third segment. 
Clypem; shallowly, circularly emarginated. Hindwing with anal 
cell sessile; cells R,') and !vI usually both present, sometimes both 
absent or one or the other present. Lancet with about 17 serrulae, 
each serrula long, pointed at apex: with one anterior and three 
posterior subbasal teeth (pI. VI, 70). 

ilIa/e.-Parthenogenetic, unknown in North America. Males are 
rare in EUrope but apparently common in Turkey (Benson, 
IfJ68). Benson (1.'152) stated that they lack a peripheral vein in 
the hindwing. 

Lan·a.-Final feeding stage. Length, 11 mm. May be separated 
from other known Caliroa larvae by the following combination of 
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characters: (1) Host: Pyrus, Prunus, or other Rosaceae; (2) dark· 
brown head capsule in late feeding stages; and (3) black, rather 
than transparent, slime covering body. The general shape of the 
body, mandibles, epipharynx, and maxilla are as illustrated in 
plate XI, 137-141. 

The larva of cemsi has been described numerous times in the 
literature. Dyar (18.95a, 1895b) and Yuasa (lM!2) attempted to 
separate it from other North American Cali1'oa larvae. Miles 
(1985), Peterson (1.9.56), and Lorenz and Kraus (195'7) all de~ 
scribed and illustrated the larva, but Scognamiglio (195.4) has 
given the most complete descriptive and morphological account of 
the larva. Maxwell (1955) described the internal larval anatomy. 

Hololypes.-Malaise and Benson (193.4) stated that Linnaeus' 
type of c('}'(U';i is lost. The location of Retzius' and Peck's types are 
not known. MacGillivray's types are at the Illinois Natural History 
Survey: C. lalldata, a female, is labeled "Vancouver, B.C., 19-VI
03," and C. ladllata, a female, is labeled "Algonquin, Ill., 6-8-94." 

Disfdblllioll.-Widespread in temperate Eurasia and North 
America; also, Africa. Argentina, Australia, Chile, China, New 
Zealand, Tasmania, Uruguay. I have seen specimens from the 
following North American States and Provinces: British Columbia, 
California, Colorado, Connecticut, Delaware, District of Columbia, 
Georgia, Idaho, Illinois. Iowa, l\iaine, Massachusetts, Michigan, 
Minnesota, Montana, Nebraska, New Hampshire, New Jersey, 
New Mexico, New York, Ontario, Oregon, Pennsylvania, Quebec, 
Rhode hland, South Dakota, Utah, Virginia, Washington. 

Hosis.-The larva is an external feeder on the foliage of many 
Rosaceae, preferably pear (PUrlIS) and cherry (P''f'7l'nus). Dyar 
(UUJ5a) and Well house (1922) reported that this species feeds on 
Cratae(}lcs. and la"bels on adult speci.mens indicate that S01'bus 
may be a host. Benson (H}S2) recorded Amy.qdalus, Cmtaegus, 
Cydonia, Mespi/lIs, QlI(,1'CllS, Rosa, Rubns, Salix, and S01'bus as 
hosts of this species in England. 

BioloY!I.-The first reference to the life history of cerasi was 
aR early as 1799 when Peck was awarded $50 and a gold medal 
from the Mass<H:l1uRetts Agricultural Society for his printed ac
count "Natural History of the Slug Worm." Since that time 
l1UmerOUR paperR have appeared, such as those by Harris (1841), 
Winchell (186.5), Riley (1870), Thomas (1881), Forbes (1883), 
Marlatt (JS!)7) , WebRter (J!)12a, 1 fJ.12b) , Wilson (1913), Ewing 
(1tJ17), and Britton (1{)21). The insect has ahvays received atten~ 
tion in reports of State entomologists. Outside of North America 
biological work has been carried on wherever this pest exists, such 
as in England (Miles, 1tJ3.5), Lebanon (Talhouck, 1.941), Morocco 
(Jourdan and Rungs, H)3/i), Chile (Porter, 1928, 1930a. 1.930b; 
Izquierdo. lfl21), Argentina (Jorgensen, 1913; Chiesa Molinari, 
U).!,2) , lTrug-uay (Trujillo Peluffo, 191,2), Australia (Froggatt, 
1!)Ol). and New Zealand (Tillyard, 1.921). 

Tn North America two generationR a year are usual, the first 
in "Mayor cTune. the second in July or AUgURt. The eggs are inserted 
on the underside of the leaf near a midrib or larger vein. The 
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feeding period may extend to 3 weeks, after which the larva enters 
the ground to pupate for the next generation or to overwinter. 
Slight differences are found in the biology of cemsi and liturata, 
another species associated with Pnmus. (See section on biology 
under litumta.) 

Discussion.-C. ce'rasi is easily separated from all other Cali1'oa 
species by the entirely black legs. All other species, except 
jloridana, which has a rufous pronotum and mesonotum, have 
some white markings on the hindtibia and hindbasitarsus. The 
lancet with the relatively slender serrulae, each with one anterior 
and three posterior subbasal teeth, is also distinctive for this 
species. 

Pear-slug is the approved common name. 

Caliroa distincta, new species 

Fenzale.-Length, 4.8 mm. Black; front and middle tarsi, front 
and middle tibiae, and extreme apex of front and middle femora 
brownish to white; basal one-third of hindtibia and basal one-third 
of hindbasitarsus white. \Vings very lightly, uniformly, infuscated. 

Antenna with third segment subequal in length to segments 
4 plus 5; apical four segments together subequal in length to third 
segment. Clypeus circularly emarginated. Hindwing with cells 
Rs and M absent; anal cell with short petiole. Lancet with 16 to 17 
serrulae; serrulae deep, close together, and lobelike, each rounded 
at apex and with three or four anterior and three or four posterior 
subbasal teeth located near ventral margin of lr.ncet (pI. V, 63). 

Male.-Unknown. 
Larva.--Unknown. 
Holotype.-Female, 7 mi. N.W. Roseburg, Oregon, Douglas Co., 

May 8, 196·1, J. D. Vertrees, U.S.N.M. (U.S. National Museum) 
type No. 70212. 

Paralypes.-British Columbia: Cr;ltus Lake, 21-VII-1948, H. 
R. Foxlee (1 'i?) ; Salmon Arm, 10-VII-1935, A. A. Dennys (1 'i?) ; 
Robson, 9-V-1947, H. R. Foxlee (1 '?). Califm'nia: Sta. Cruz 
Mts. (2 Ijl 'i? ) ; TIr. Stanford U., Bear Creek Gulch, March 25, 
1915, Harold Morrison (1 c;!). Nevada: "Nev." (1 'i?). Oregon: 
"Oregon," Koebele (1 Q). Talent, May 2, 1936, L. G. Gentner 
(1 'i?); Douglas Co., 4 mi. S. Canyonville, May 21, 1964, D. R. 
Smith (1 'i?). Deposited in the Canadian National Collection, U.S. 
National Museum, and at Oregon State University. 

Distribulion.-Pacific coastal region from British Columbia to 
California and Nevada. 

Host.-Unknown. 

Biology.-Unknown. 

Discussion.-This western species is recognized by the petiolate 


anal cell and absence of cells Rs and M in the hindwing and the 
large lobelike serrulae of the lancet. The lancet is similar to that of 
Zobata of eastern North America, but in distincta the serrulae are 
larger, closer together, and fewer. 



18 TECHNICAL BULLETIN H20, U.S. DEPT. OF AGRICULTURE 

CnZi1'oa fasciata (Norton) 

Seland1-ia fasciata Norton, 1864, p. 9, ~; Norton, 1867, p. 256; Cresson, 1928, 
p.6. 

Erioc(l1npa fasciata: Dalla Torre, 1394, p. 130. 
Eriocampoides fascialu: Konow, 1905, p. 74. 
Caliroa fasciata: MacGillivray, 1909b, p. 3G2; MacGillivray, 1916, p. 80; 

Ross, 1951, p. 29; Maxwell, 1955, p. 55 (?). 

Female.-Average length, 4.8 mm. Black; front and middle 
tibiae and tarsi white; basal two-thirds of hindtibia and basal two
thirds of hilldbasitarsus white. Wings moderately to darkly in
fuscated on basal two-thirds, nearly hyaline on apical one-third. 

Antenna with third segment shorter than segments 4 plus 5; 
apical four segments together slightly shorter than third segment. 
Clypeus shallowly, circularly emarginated. Hindwing with cells 
R.s and M both present; anal cell sessile. Lancet with 20 to 22 ser
rulae; each serrula shallow and broad, rounded at apex, with one 
or two anterior and three or four posterior subbasal teeth (pI. VII, 
75). 

'?lale.-Average length, 4.5 mm. Color similar to that of female 
except for extreme apex of each femur, which is white, and hind
tibia, which is only one-half white. Hindwing with peripheral vein; 
anal cell "\vith apex close to margin of wing (pI. I, 6). Genitalia as 
in plate IX, 103 and 104; harpe longer than broad, pointed at apex. 

Larva.-Unknown. Maxwell (1955) described the internal an
atomy of a species of CaZiroa on Crataeglls, which she called fas
data. 

Ho[olype.-S. fasciata Norton, a female labeled "Mass.," is type 
No. 10340 at the Academy of Natural Sciences of Philadelphia. 

Distribulioll.-Eastern North America. Connecticut: Union, 
June 24, 1932; Poquonock. June 27, 1905; E. Hartford, Aug. 25, 
1950. Illillois: Hardin, June 5-9, 1932; Parker, June 4, 1913; Jeff, 
June 12, 193<1. Iowa: Mt. Pleasant, May 1, 1933, on pin oak. Maine: 
Brunswick, Mare Pt.. 1-VII-65, ex. w. birch; Augusta, VIII-10, 
1941; Woolwich, emgd. VI-6, 7, VII-10, 14, 16, 1958, ex red oak. 
Mar!lland: Plummers Id., JUly 6, 1921, June 18, 1916, VIII-3
1912; Glen Echo. Nell' lase!!: Ateo; l\Ianahawkin, V-30-U. New 
York: Ardsley, Westchester Co., May 30, 1957. Ohio: Put-in-Bay, 
June 20-30, 1924. Olltario: Little Rapids, 3-V-1955, red oak; 
Nestol'viIIe, 18-IV-1955, red oak. Vi1'{finia: Veitch, July 7, 1914, 
QuercllB 1'e[1Iti1la: Falls Church, July 23, 1913, reared VII-7-1916, 
QIIerClIs pa I /Istris. 

Hosl.-Querclls spp. Series of adults have been reared from 
larvae feeding on Quercus velutina Lam., Q. palust?'is Muenchh., 
and Q. I'll bra L. 

Biology.-No information is available. 
DisClissioll.-This species is most closely related to quel'CUSCOC

cineae; however, qllerc1l8coccil1eae has only 17 or 18 serrulae on the 
lancet and each serrula has several more anterior subbasal teeth. I 
could not separate the males of these two species. The presence of 
cells Rs and ;1[ and sessile anal c~lI of the hindwing and the rela
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tively shallow serrulae of the lancet will s~parate the females from 
those of other Cali1'oa species. The wings, which are only partly in
fuscate, \vill also help to differentiate this species. The males are 
more difficult to separate from those of other species. The close
ness of the anal cell to the margin of the hindwing, entirely black 
body, and partly infuscate wings wiiI help to separate them. 

Cali1'oa /101'idana, new species 

Female.--Length, 4.8 mm. Head and antenna black; labrum 
brownish. Thorax black with pronotum, tegula, Hnd mesonotum 
rufous. Legs black with front tibia and tarsus whitish. Abdomen 
black. Wings uniformly, darkly infuscated. 

Antenna with third segment shorter than segments 4 plus 5; 
apical four segment!'; together subequal in length to third segment. 
Clypeus shallowly, circularly emarginated. Hindwing with celis Rs 
and M both absent; an:;11 cell with very short petiole. Lancet with 
20 to 22 serrulae; each serrula relatively deep, rounded at apex, 
and with two or three anterior and two or three posterior subbasal 
teeth (pI. VI, 71). 

Male.-Unknown. 
Larva.-Unkn~.'wn. 
Holotype.-Female. Hillsboro Co., Fla., 3-24-30. C. L. Rabb, 

Florida Fruit Fly Trap Survey. U.S.N.M. type No. 70213. 
Paratypes.-F'lorida: Sumter Co., 4-24-30, W. A. Bryant, 

Florida Fruit Fly Trap Survey (1 C;»; LaBelle, IV-21-21, J. N. 
KnulJ (1 2). Depo!';ited in the U.S. National Museum. 

Disl1'ibutioll.-Known only from Florida. 
Host.--Unknown. 
Biology.-Unknown. 
Discl1s~;ioll.-The red pronotum and mesonotum and black hincl

legs ,vi!! separate thi!'; species from all other Cali1'oa species. The 
lancet is very 8imilar to that of fasciata except for several more 
anterior subbasal teeth on the serrulae of the lancet of /101·idana. 
r have not seen specimens that may indicate intermediate color 
variations between thi!'; and other species and am therefore con
sidering this species distinct. 

Calil'oa hyalina, new species 

Female.-Leng'th, 4.8 mm. Black; front and middle tibiae and 
tarsi, basal one-third of hindtibia, and basal one-third of hincl
basitarsus white. Wings hyaline. 

Antenna with third segment subequal in length to segments 4 
plus 5; apical four segments together subequal in length to third 
segment. Clypeus circularly emarginated. Hindwing with cells Rs 
and !If absent; anal cell with very short petiole. Lancet with 16 to 
17 serrulae; serrulae far apart, each serrula slender, pointed at 
apex, with one anterior and two posterior subbasal teeth (pI. V, 
64). 

Male.-Length, 4.6 mm. In color and structure similar to female. 
Hinc1wing with peripheral vein; anal cell with apex removed from 
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margin of wing (pI. I, 7). Genitalia as in plate IX, 96; harpe only 
slightly longer than broad. 

Larva.-Unknown. 
Holotype.-Female, Salem, Oreg., VII-10-18, on cherry, E. J. 

Newcomer, collector, Quaintance No. 14085. U.S.N.M. type No. 
70214. 

Paratypes.-Oregon: Mt. Hood (1 ~, ~ ) ; same data as for holo
type (1 ~); "Oregon," Koebele (2 ~ g, 1 ~) ; Klamath Falls, June 
6, 1956, Joe Schuh, colI. (1 g). Deposited in the U.S. National 
Museum and at Oregon State University. 

Distributioll.-Known only from Oregon. 
Host.-Adults were collected from cherry. 
Biology.-No information is available. 
Discllssioll.-This species is similar to cemsi, but may be sepa

rated by the more hyaline wings, lack of cells Rs and M in the 
hindwing, the petiolate anal cell of the hindwing, and the widely 
separated serrulae of the lancet, each serrula with fewer subbasal 
teeth. The venation of the hindwing and lancet characters will also 
separate h1/alina from other Cali?'oa species. 

Calh'oa, lalJmta MacGillivray 

CaNroa labmta MacGillivray, 1909b, p. 3GO, ~; Frison, 1927, p. 238; Ross, 
1951, p. 29. 

Female.-Average length, 4.8 mm. Black; front tibia and 
tarslls, basal one-half of middle tibia, and basal one-third of 
hindtibia white. Wings uniformly, lightly infuscated, 

Antenna with third s 'gment subequal in length to or slightly 
shorter than segments 4 plus 5; apical four segments together 
longer than segment 3, Clypeus circularly emarginated. Hindwing 
with anal cell sessile; cells Rs and ill both present, Lancet with 
16 to 17 serrulae; each serru la shallow, broad, with large lobate 
subbasal teeth, usually two large posterior and two large anterior 
subbasal teeth (pI. V, 69), 

Mate.-Average length, 4.5 mm. Black with extreme apex of 
front and middle femora, all of front and middle tibiae and tarsi, 
and basal one-half of hindtibia white, Hindwing with peripheral 
vein; apex of anal cell close to margin of wing (pI. I, 6). Genitalia 
as in plate IX, 97; harpe longer than broad, apex ,md inner 
margin rounded. 

Lfflrva.-I have seen one small larva, probably an early instar, 
taken from Suli:r. The head capsule and thoracic legs are dark 
brown. 

l1olotype.-At the Illinois Natural History Survey, a male 
labeled "Mts. near Claremont, Calif., Baker." 

Distl'ibution.-V;'Testern North America. Albe1'ta: Jumping Pd. 
Cr., 20 mi. W, Calgary, July 3, 1962. B1'itish COl1.lmbia: Remo, 
June 13, 1960. Ca.lifon?ia: Mt. Shasta, Siskiyou Co., 3561', em. 9 
Oct. 1965, 30 Sept. 1965, leaf slug, no cocoon, Sa.lix lemmonii,' 8 
mi. S. Bieber, Lassen Co., VIII-3-1965. Nevada: Galena Cr., 
Campground. 7 mi. S.W. Reno, Washoe Co., 6100', 27-VI-1965, 11
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VII-1965, Sali.1" lasiolepis; Douglas Co., east end Kingsbury Grade, 
3 mi. S. Genoa, 4800', 10-VII-1965, em. 7, 8-VIII-1965, Salix 
lasiolepis. Oregon: Corvallis, August 8, 1962. 

Host.-Adults have been bred from larvae feeding on Salix 
spp. 

Bio[ogy.-No information is avaiiable. 
DisCllSsioll.-The sessile anal cell and presence of cells Rs and !vI 

in the hinc1wing and the large lobate subbasal teeth of the serrulae 
of the lancet distinguish labrata from other Caliroa species. tt is 
most closely related to olJsoleta, but lab rata may be separated by 
the more darkly infuscaterl wings and the serrulae, which usually 
have an extra anterior and posterior subbasal lobe. Also, the host 
of obsoZrta is Querclls and that of lab rata is Sali:r. This is the only 
known North American Ccdiroa species associated with Salix. 

Cali1'ofL l-itllmta MacGillivray 

"3S" (in Key), Dyar, 1895b, p. 338. 

Cali1'oa obsoleta Dyar, nee Norton, 1896, p. 237. 

Caliroa, liturata l\IacGillivray, 1909b, p. 349, S'; Frison, 1927, p. 238; Ross, 


1951, p. 29. 
Caliroa linea ta MacGillivray, 1909b, p. 350, S'; Frison, 1927, p. 238; Ros!;, 

1951, p. 29. New synonymy. 
Caliroa /orieata l\facGillvray, 1909b, p. 351, S'; Frison, 1927, p. 239; Ross, 

1951, p. 29. New synonymy. 
Cali-roa (E1'iocampoides) amyur/ali1la Rohwer, 1911c, p. 26~, ~. S'; Cushman, 

1911, p. 91; Ross, 1951, p. 28; Burk!:l, 1967, p, 16. New synonymy. 

Female.-A\,erage length, 4.5 mm. Black; front and middle 
tibiae and tarsi, basal two-thirds of hindtibia, and basal one-half 
of hinrlbasitarsus white. Wings uniformly, lightly infuscated, 
sometimes slightly darker basally. 

Antenna with third segment subequal in length to or only slightly 
shorter than segments 4 plus 5; apical four segments together Rub
equal in length to third Regment. Clypeus circularly emarginated. 
Hindwing with cells Rs and M absent; anal cell with short petiole. 
Lancet with 17 to 18 serrulae; each serrula lo'w, flattened at apex, 
and with two anterior and two posterior subbm;al teeth, flattened 
apex sometimes with Reveral teeth, and apical serrlllae usually 
with only one anterior and one posterior subbasal tooth (pI. V, 65). 

Male.-A verage length, 4.3 mm. Black; front and middle tibiae 
and tarsi, apical half of each femur, and ba~:;al half of hindtibia 
and hindbasitarstiR whitish. Hindwing with peripheral vein; apex 
of :lI1al cell removed some distance from margin of wing (pI. I, 7). 
Genitalia as in plate IX, 101 and 102; harpe slightly longer than 
broan. 

La1'l'a.-The larva was described by Dyar (18.')6) under the 
name "obsoleta" and by CURhman (JrJU) under the name "a1n?/g
dalina." The following may serve to distinguish the larva: (1) 
Feeds on Pnlll1lS spp. and (2) the head is pale brown, as opposed 
to dark brown for ce1'asi, which also feeds on PntnllS. 

Holotypes.-1\facGillivray's types, all females, are at the Illi
nois Natural History Suryey and are labeled aR followR: C. litumta, 
"Florida"; C. lineata, "Columbia, Mo., 15 July 1905"; C. [orieata, 
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"Columbia, Mo., 2 Sept. 1905." C. amygdalina Rohwer, a female, is 
U.S.N.M. type No. 13371, labeled "Hunter No. 1936, II-15, 7-24
10, bred peach, Tallulah, La., 7-13-10." 

Disll'ibutioll.-Widespl'ead in eastern North America. Colorado: 
Boulder, 5500', June 9, 11, 19, 21. 1961, 6000', June 4, 1961. Con
necticut: Lyme, VI-19-18; Windsor, VIII-20:-1951. Flo'l'ida: 
"Florida." Georgia: Austell, VIII-27-10. Illinois: McLean, June 
25, 1940; Dubois, May 21, 1917. Loztis'iana: Baton Rouge, May 1, 
1896, Sept. 9, 1922, bred from peach leaves, adult, Sept. 28; Tallu
lah, 8-22-10, 8-12-10, on peach, August 18, 1909. on peach. Mis
sow'i: Columbia, July 15, 1905, Sept. 2, 1905. 1l1ontana: "Mon
tana." New York: Ithaca, July 4, 1918; Buffalo, 6-25-10; Keene 
Valley, on plum (Dyar's "3S"). Rhode lsTand: Kingston. June 20, 
1905. SOl/th Carolina: Clemson Co., May 31, 1895. Tcnnessee: 
Rhea Co., VI-14-1939, peach orchard. Vil'ghzia: Falls Church, 
June 9. 1921. July 20, 1917; Suffolk, June 11. 1895; Vienna, 
VI-12-1915. bred from plum. 

Hosts.-ThiR Rpecies has been bred from peach and plum 
(Pl'll1lW; spp.). Dyar (18.%) bred it from "Pl'1lHllS serotina" and 
"P. lJellll.'l!lll'anica." 

BiO[OOJI.-Cushman (1 tJ11) reported on the biology of this 
species. The fin;t ~ldults were found in April in Louisiana and were 
present until ('old weather in the fall, usually after six or seven 
gcnerationR. Oviposition is on the upper side of the leaf close to 
the midrib or a larger vein. Thi:.; is opposed to ceras'i, which usu
ally oviposits on the unden;ide of the leaf. The litw'ata larvae feed 
for about 3 week:.; and drop to the ground to pupate. The total life 
cycle takes about 20 to 30 days. Another difference between the 
two species i:.; that the lUI/rata larvae do not eat the exuvium 
whereas the ('('I'usi larvae do. 

Disclissioll.-A ttention was given to this species in 1910 when 
it 	was disc-overed damaging peach trees in LOUl!:liana. Rohwer 
(lrJ11c), belie\'ing it was a new snecies. de:.;crihed it as am?/fIda
Zina; however, MacGilli\'l'uv (1tJO.rJb) had described it as litllmta 
2 years befoJ·e. The petiolate anal cell and absence of cells Rs and 
M in thE' hinclwing and shOl·t lancet with the serrulae shallow and 
truncate at their apice:.; will Reparate the females from thoRe of 
other Calima species. 'rhe males are more difficult to identify. but 
the anal cell of the hinclwing does not reach the margin of the wing, 
the wing'S are infu:.;cated. and the front and middle femora are 
partly white. Generally thiR iR a Rmaller Rpecies than most other 
Cali1'oa species. 

Calh'oa 70bata "MacGillivray 

Cali1'Ou lo/mfa. 1\TacGillivray, 1909b, p. 355, 9; Frison, 1927, p. 239; Ross. 
1951, p. 29. 

Female.-Average length. 4.8 mm. Black; extreme apex of each 
femur, all middle and front tibiae and tarsi, basal three-fourthR 
of hindtihia, and basal three-fourths of hindbasitarsus white. 
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Wings uniformly, moderately infuscated, sometimes lighter on 
apical one-third. 

Antenna with third segment shorter than segments 4 plus 5; 
apical four segments subequal in length to third segment. Clypeus 
shallowly, circularly emarginated. Hindwing with cells Rs and M 
both present; anal cell sessile. Lancet with 20 to 21 serrulae; each 
serrula deep, symmetrical, lobelike, with apex rounded and three 
or four anterior and three or four posterior subbasal teeth located 
near ventral margin of lancet (pI. VI, 73). 

i~lale.-Average length, 4.5 mm. Antenna, head, and thora.x 
black. Each leg entiJ'ely whithlh beyond t;:oxa except apical one
third of hindtibia and hindbasitarsus, which are black. Abdomen 
dark rufous with central part of each terga and hypandrium black. 
Hindwing with peripheral vein; apex of anal cell near margin of 
vein (pI. I, 6). Genitalia as in plate IX, 107. 

Lan·a.-Unknown. 
HololJ/pc.-At the Illinois Natural T-Iistory Survey, a female, 

labeled "Oswego, N. Y .. July 25, 1895." 
Dislriblilioll.-Eastel'l1 North America. lllinoi.<;: "N. Ill."; 

Muncie. lX-16; Havana. July 28. 1910. I(I~ra: ('ounty No. 16, June 
19, 1!),18. Mary/am/: Plummers Tel., Aug. 12, 19Jt1, TX-13-1958, 
VIIT-5-1914. Miclii{frl1l: Marquette. Nf'll' Yo],k: L.I.; Oswego, 
July 25.1895; Tthaca, June 19, 1908. T('.ras: (,ollege Station, April 
19. 1932. F('r111011t: Rutland. Aug. 1-15, 1916. VhrJi1lin: Falls 
(,hurch, July 25, Aug. 13,16,22, Sent. 12, 1927. reared, QlI(,J'CW'I, 
Aug. 28, 1912, QII(')'C)IS rrilltilla. VTT-25-1916, QIIC1·ClI.<; pa.l1l.'.;h·is, 
May 20,1918, TX-11-20, TX-19, 1917. 

Hosi.-QII(,)·C/Is spp. Adults have been br(,d from larvae feeding 
on Qllrrcus ]Ja7l1stris Muenchh. and Q. 1'f'Zlitina Lam. 

RiologJ/.-No information is available. 
DisCllS.<;ioll.-The t-;essile anal ('ell and presence of cells R.c; and 

M of the hinclwing and the large lobate serrulae of the lancet will 
c1istinguiRh the female of thC' soedes. The males may be separated 
by the rufous abdomen, which is black in all other known C(llima
males. 

Caliroa 70rata Mac(;illivray 

Cn/iron [01'(1/(/ l\rac(;ilIin·ny. 1000b, p. ilfif, Ii'; Fri!>on, 1!l27, p. 239; Ros!>, 
l!)fil, p. 20. 

E1'ioc(/mpoitie8 ('aMollene Roh\\,pr, 1017, p. lfi2, Ii'. New l'ynonymy. 
CalirOfl Clls/alle(/e: Ro!>s. 1!l51, p. 2!l. 

'Female.-Average length. 4.R mm. Black; front and middle 
tibiae and tarsi, baRal one-half of hincltibia. and baRal one-half of 
hindbasitarsus white. Wings uniformly, lightly, infuscated. 

Antenna with third segment Rlightly Rhortm' than segments 4 
plus n; apical foul' <;egments together sub('(Jual in length to third 
segment. (,lypeus circularly ('marginated. Hindwing with cells Rs 
and M both absent; annl cell with short petio"le. Lancet with 19 to 
21 senulae; serndae s1vdlow. not extending far below margin of 
lancet. each serrula witn anterior margin more or less straight, 
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,vith one anterior subbasal tooth, posterior margin oblique, with 
two or three subbasal teeth (pl. V, 68). 

Male.-Average length, 4.5 mm. Color similar to that of female. 
Hindwing with peripheral vein; apex of anal cell removed short 
distance from margin of wing (pI. I, 7). Genitalia similar to 
plate IX, 97; harpe at least twice as long as broad. 

Larva.-Unknown. 
Holotypes.-C. lomta MacGillivray, a female, is at the Illinois 

Natural History Survey with the data "lVIt. Tom, Mass., July 16, 
'98." E. castcmeae Rohwer, a female, is U.S.N.M. type No. 15486 
with the data "11307a Hopk. U.S., reared, Aug. 5, '12, Castanea 
dentata. Falls Church, Va., 'Vm. Middleton." 

DistriblltiOIl.-Eastern North America. Alal>ama: Pyziton, Clay 
Co. Maine: "Vinslow, Kennebec Co., June 30, 1957. Maryland: 
Plummers Id., 20-VI-1912, 8-26-1960; Glen Echo; 3 mi. S.E. 
B('lb;ville, May 30,1966. jJJCl.';.'l.aclillsctts: Mt. Tom, July 16, '98. New 
York: Ithaca. N ol'th Carolina: "N.C'." P('1I11.<;yl'l'an ia: \\Ternersville, 
VIII-5-1913; 5 mi. W. DavidRburg, VI-16-1958; Harrisburg, 
V1·-17. YiJ'fjillia: FallR C'hun'h, reared Aug. 5. 1912, Castanea 
del/tata. V1-19-13, Castanea dCl/tata. July 16, 1913, VII1-14-1913, 
Castal/ca })lI1nila; Black Pond, Fairfax Co., June 19, 1919; Glen
eHl'lyn, V-26; Bareroft, V1-5-11; Vienna, reared, Aug. 13, 1912, 
Castal1('(l dClltata. lVis('ousill: GaYfll\fiIJR, 7-2-1930. 

Hosi.-AdultR have been bred from larvae feeding on Castanea 
Rpp. 

Biology.-No information i::; available. 
DisclI.';sion.-The petiolate anal cell and abRence of cells R.c:; and 

AI in the hindwing amI the low serrulae of the lancet will distin
guiRh the female::; of thi::; ::;pecie::;. The males may be separated by 
the apex of the anal cell of the hindwing, which is removed from 
the margin of the wing'. the infuRcated wing::;, and the black femora. 

CaliJ'oa l/IJwta MacGillivray 

('alil'oa lunata. MacGillivray, l!)O!)b, p. 353, 9; Frison, 1!)27, p. 239; Ross, 
1!)51, p. 2!). 

Cali)'(1(1 Ill/a l\TacGillivray, l!)O!)b, p. 361, 9; Frison, 1!)27, p. 238; Ross, 1951, 
p.29. New synonymy. 

Female.-Average length. 4.5 mm. Black; front and middle 
tibiae and tarsi, basal one-half of hincltibia, and basal one-half of 
hindbasHarRus white. \Yings lightly infu::;cated. 

Antenna with third segment fllightly shorter than segments 
4 plus 5; apieal four segments together subequal in length to third 
segment. Clypeus circularly emarginatecl. Himlwing' with cells 
Rs and ;1! both absent; anal cell with short petiole. Lancet with 
17 to 19 serrulae; serl'ulae far apart, each long, slender, symmetri
ea), with apex rounded and two 01' three anterior and two or three 
posterior subbasal teeth located near ventral margin of lancet 
(pI. V, 67). 

Male.-Unknown. 
Lan·a.-Fnknown. 



25 NEARCTIC SAWFLIES III. HETERARTHRlNAE 

Holotypes.-MacGillivray's types are at the Illinois Natural 
History Survey. C. hmata, a female, is labeled "Ithaca, N.Y., 27 
May '93," and C. lata, a female, is labeled "Ithaca, N.Y., 22 July 
'90." 

Distriblltioll.-Eastern North America. Illinois: Shawneetown, 
June 14, 1934; Kampsville, June 10, 1932; Vienna, July 10, 1935; 
Oakdale, 8-3-35; Riverside Woods, Cook Co., 9-3-1949. Michigan: 
"Mich." Newfoundland: 3 mi. S.E. St. George's, June 27, 1966. 
New Ha?n7Jshi1'e: Notchland, Carroll Co., June 12, 1967. New York: 
Ithaca, May 27, '93, July 22, '90; Babylon, 1,,1., VII-13-1937; 
New BaIt., 8-11-93. Ohio: Columbus, 05-10-1902. Penns1/lvania: 
Harrisburg, VI-22. Te:t'as: Liberty, III-18-0S. Virginia: Rosslyn. 
West Vi1'ginia: Lost River St. Pk., Hardy Co., Aug. 1-14, 1960. 

Host.-Unknown. 
Biology.-Unknown. 
Discllssion.-This species may be recognized by the absence of 

cells Rs and M and the petiolate anal cell of the hindwing and the 
long slender lobelike serrulae of the lancet. The lancet resembles 
that of lobata and distincta, but in lunata the serrulae are more 
slender and farther apart. Also, there are fewer serrulae in the 
lancet of lunata than in that of lobata. 

CaU1'oa nyssae, new species 

Female.-Length, 4.8 mm. Black; extreme apices of front and 
middle femora, all front and middle tibiae and tarsi, basal one-half 
of hindtibia, and basal two-thirds of hindbasitarsus white. Wings 
hyaline. 

Antenna with third segment slightly shorter than segments 
4 plus 5; apical four segments together subequal in length to third 
segment. Clypeus circularly emarginated. Hindwing with anal 
cell sessile; cell Rs present, cell M absent. Lancet with 17 to IS 
serrulae; each serrula low, broad, anterior and posterior margins 
smooth, .without subbasal teeth, about five or six teeth present on 
apical rounded part (pI. VI, 72). 

Male.-Lengih, 4.5 mm. In color and structure similar to female. 
Hindwing with peripheral vein; apex of anal cell close to margin 
of wing (pI. I, 6). Genitalia as in plate IX, 105 and 106; harpe 
slightly longer than broad. 

Larva.-Unknown. 
Holotype.-Female, Falls Church, Va., reared, Aug. 5, 1912, 

Nyssa s7Jl'lJatica, Wm. Middleton, collector, Hopk. U.S. 11308a. 
U.S.N.M. type No. 70215. 

Allotype.-Male, same data as for holotype. Deposited with 
holotype. 

Paratypes.-Geol''clia: Dalton, Aug. 29, 1909 (1 Q); Atlanta, 
8-6-41, P. W. Fattig (1 Q). Man/land: Glen Echo, R. M. Fouts 
(1 Q). Mississip7Ji: Biloxi, Sept. 29, 1908, black gum, J. Brodei 
(1 Q); Biloxi, VIII-31, 1905, issued IX-14-1908, on bl::tck gum 
(1 <;1). PennsyZ1,ania: Lakemont Park, Blair Co., 8-8-1947 (1 Q). 
Yirgillia: Data as for holotype (1 ~) ; Great Falls, reared May 26, 
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1914, Nyssa, Heinrich, colr., Hopk. U.S. 11398e (2 !;? !;?); Kearney, 
reared, Sept. 9, 1912, Nyssa sp. ?, Wm. Middleton, colr., Hopk. 
U.S. 11317d (1 !;?); Falls Church, IX-5-17, G. M. Greene (1 !;? ); 
Falls Church, July 24,1920, Wm. Middleton, colI'. (1 !;?). Deposited 
in the U.S. National Museum and at the Illinois Natural History
Survey. 

Distl'ihutioll.-Eastern North America. 
Host.-Adults have been reared from larvae feeding on Nyssa

sylvat-ica Marsh. 
Biology.-No information is available. Collection dates on speci

mens indicate this species flies in late summer, usually in August. 
Discussioll.-The sessile anal cell, presence of cell Rs and ab

sence of cell M in the hindwing, hyaline wings, and lancet will 
separate females of this species. The hindwing venation is unique 
and is very consistent in this species; however, the lancet should 
always be checked before final determination. The closeness of the 
anal cell to the margin of the hindwing, the hyaline wings, the 
partly white femora, and short broad harpe of the genitalia will 
distinguish males of this species. 

Cali1'oa obsoleta (Norton) 
Selandria, obsaleta, Norton, 1867, p. 254; Provancher, 1878, p. 100; Provancher, 

1883, p. 202; Cresson, 1928, p. 8. 
Caliroa obsoleta: Kirby, 1882, p. 182; Provancher, 1888, p. 351 (1); Yuasa, 

1922, p. 59; Ross, 1951, p. 29. 
Eriocam'Jloides obsoleta: Dalla Torre, 1894, p. 196; Konow, 1905, p. 74. 
Selandria que1'CllS alba, Norton, 1867, p. 258, !;?; Norton, 1872, p. 85; Packard, 

1890, p. 205. New synonymy. 
Monosteula quercus alba: T(jrby, 1882, p. 186; Dyar, 1894, p. 43. 
Eriocampa quercus albu,: Dalla Torre, 1894, p. 132. 
Seland1'ia quercus-alba Cresson, 1880, p. 60. Correction of quercus alba 

Norton. 
Caliroa quercus-alba: Yuasa, 1922, p. 59; Ross, 1951, p. 29; Raizenne, 1957,

p.25 (1). 
Eriocampoides quercus Konow, 1905, p. 74. Correction of quercus alba 

Norton. 

Female.--Average length, 4.5 mm. Black; extreme apex of each 
femur, all front and middle tibiae and tarsi, basal two-thirds of 
hindtibia, and basal two-thirds of hindbasitarsus white. Wings
uniformly hyaline. 

Antenna with third segment slightly shorter than segments 
4 plus 5; apical four segments together subequal in length to third 
segment. Clypeus shallowly, circularly emarginated. Hindwing 
with anal cell sessile; cells Rs and M usually both present, but 
either one or both may be absent. Lancet with 18 to 20 serrulae; 
each serrula shallow, with large lobelike subbasal teeth, one on 
anterior margin and two on posterior margin, all distinct and sub
eqnal in size (pI. VI, 74). 

Male.-Average length, 4.3 mm. Color similar to that of female 
except for each femur, which is whitish. Hindwing with peripheral 
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vein; apex of anal cell close to margin of wing (pI. I, 6). Genitalia 
as in plate IX, 99; harpe longer than broad. 

Larva.-Dyar (1894) described the larva and stated that the 
head capsule is brownish black. I have not seen the larvae, and 
Dyar's description does not adequately characterize the larva of 
this species. 

Holotypes.-S. obsoleta Norton, a female, labeled "Mass." is 
type No. 10717 at the Academy of Natural Sciences of Philadelphia. 
I could not find the type of quercus alba Norton. 

Distributioll.-Eastern North America. Connecticut: Lyme, 
reared, VI-6-16, QllC1'CUS alba, July 8, 1918; Stamford, Aug. 17, 
1931, reared, Aug. 4, 1931, swamp white oak; East River, 8-20-23, 
1914, white oak leaf, reared Aug. 12, 1916, white oak; E. Hartford, 
Aug. 25, 1950; Stafford, VIII-24-1950. Georgia: Athens, 5-23-37. 
Illinois: Oakwood, June 2, 1927; Perry Springs, Aug. 11, 1948, 
on white oak; White Pines St. PIc, May 30, 1936; Fox Lake, June 
10, J.936; White Pine Forest, Ogle Co., July 4,1932; Grand Tower, 
June 2, 1913; Ziegler, Aug. 21, 1933; Herod, June 23, 1927. Iowa: 
Mt. Pleasant, May 20, 1930. Massachusetts: Southwick, VIII-29
1916; Woods HolI, on white oak (Dyar's "J"). Michigan: Douglas 
Lake, July, 1914. Minnesota: "Minn." New Je1'scH: Ateo. New 
Y01'!c: Napeague, L.L, VII-2-·1954; Bedford, Westchester Co., 
July 6, ] 907; Ithaca, Aug. 12, 1918; Ft. Montgomery, Aug. 6, 1923. 
Ontcwio: One Sided Lake, June 30, 1960. Virginia: Falls Church, 
reared, Aug. 28, 1912, Querclis alba, June 27, 1913, reared July 29, 
1912, QU(,1·Cll.'1. 1)/'imls. reared July 29, 1912, Qlle1'CUS alba, July 
31, 1916, Quercus minor; Glencarlyn, June 5, 1918, Wisconsin: 
Madison, 8-10-1929; Colona, June 19, 1934. 

Host.-Reared from QlIe1'cw; spp. Apparently most common on 
white oak (Querclls aUla L.) but also reared from Q. stellata WaT'g, 
(=Q. minor Sarg.) and Q. 7J1'inus L. Dyar (1894) reared this 
species from 'white oak; the reared adults are labeled "J." 

BiologJl.-The only information on the biology is that by Dyar 
(189.0. The adults oviposit on the underside of the leaf "near the 
tip." After feeding. the larvae drop to the ground and "form a 
cavity in the earth, lined with a brown secretion." 

Disclissioll.-The large distinct subbasal teeth of the lancet and 
the sessile anal cell of the hindwing will separate this species. 
Cells Rs and M of the hindwing are normally present, but some 
specimens, including the type of obsoleta, lack both cells: in other 
specimens either one or the other cell may be absent. The wings 
are usually hyaline, but some specimens from more northern locali
ties have lightly infuscated wings. The lancet is close to that of 
lalJ?'ata, but there are more subbasal teeth on the serrulae of 
Zabmta and its host is Sali:r. 

Norton's type of qlle1'C1lS alba is apparently lost. Its synonymy 
with obsoleta, however, seems justified, since it was apparently 
bred from white oak, a common host for this species, and, accord
ing to Norton's (1867) original description, the wings of qlle1'CUS 
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alba are hyaline and cells Rs and M are both present in the hind
wing, both of which are usual characters for this species. 

Caliroa petiolata, new species 
Caliroa lineata of auctt., nee MacGillivray, Burks, 1958, p. 12; Burks, 1967, 

p.16. 

Female.-Length j 4.5 mm. Black; each front and middle tibia 
and tarsus, basal two-thirds of hindtibia, and basal two-thirds of 
hindbasitarsus whibe. Wings lightly infuscated on basal two-thirds, 
hyaline on apical oml-third. 

Antenna with third segment slightly shorter than segments 
4 plus 5; apical four segments together subequal in length to third 
segment. Clypel1s shallowly, circularly emarginated. Hindwing 
with cells Rs and M absent; anal cell with short petiole. Lancet 
with 15 to 16 serrulae; each serrula shallow, not extending far 
below yentral margin of lancet, slightly asymmetrical with two or 
three anterior and four or five posterior subbasal teeth (pI. V, 66). 

lJIale.-Length, 4.3 mm. Color similar to that of female except 
for each femur, which is whitish. Hindwing with peripheral vein; 
anal cell with apex removed some distance from margin of wing 
(pI. I, 7). Genitalia as in plate IX, 100; harpe about as long as 
broad. 

Larva.-Unknown. 
Holotype.-Female, Caroline Co., Va., 7-15-1941, larva on 

Qlle?'cl1s palustris. L. A. Hetrick. U.S.N.M. type No. 70216. 
Allotype.-Male. Same data as for holotype. Deposited with 

holotype. 
Paratypes.-Mm·ylalld: College Park, Aug. 9, 1919, Quercus 

palustris, E. N. Cory (3 Q Q). Pennsyh'ania: 6 mi. S. E. Meadville, 
Crawford Co., VII-I-GI, on oak, F. B. Negley, collector (2 Q Q). 
Virginia: Same data as for holotype (2 Q Q, 1 ~ ); data as for 
holotype, V-16-1941 (2 Q Q); data as for holotype, V-17-194,l 
(1 ~ ). Deposited in the U.S. National MusDum. 

DistriblltiOIl.-Eastern North America. 
Host.-The type series was reared from larvae on Que1'cus 

palllstris Muenchh. 
Biology.-Unkllown. 
DisCliSsioll.-The petiolate anal cell and absence of cells Rs and 

M of the hindwing. short lancet. and shallow serrulae of the lancet 
will separate the females of this species. The anal cell with the 
apex removed from the margin of the hindwing, white femora, 
and genitalia will separate the males. 

Caliroa que?'cuscoccineae (Dyar) 

MOllosfegia querCl/,s-coccincac Dyar, 1894, p. 42, Q, larva; Dyar, 1895b, p.
338; Taylor, UJ31, p. 459. 

Caliroa qUC/"Cl/s-coccmeac: l\IacGillivray, 1909b, p. 359; MacGillivray, 1916, 
p. 80; Yuasa, 1922, p. 59; Ross, 1951, p. 2!J. 
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Female.-Average length, 4.7 mm. Black; extreme apex of each 
femur, all fnmt and middle tibiae and tarsi, basal two-thirds of 
hindtibia, and basal two-thirds of hinc1basitarsus white. ·Wings 
with basal two-thirds moderately infuscated, apical one-third 
hyaline. 

Antenna with third segment shorter than segments 4 plus 5; 
apical four segments together subequal in length to third segment. 
Clypeus shallowly, circularly emarginated. Hindwing with cells 
Rs and M present; anal cell sessile. Lancet with 17 to IS serrulae; 
each sert"ula moderately deep, rounded at apex, nearly symmetri
cal, and with three or four anterior and three or four posterior 
subbasal teeth (pI. VII, 76). 

ilIale.-Avet·age length, 4.5 mm. Color similar to that of female. 
Hindwing with peripheral vein; anal cell with apex close to margin 
of wing (pI. I, 6). Genitalia similar to plate IX, 103 and 104; harpe 
longer than broad, narrowing toward apLX. 

Larva.-Dyar (1894) described the larva and stated that the 
head capsule is "orange-yellowish." The characters given by Dyar 
do not permit an adequate characterization of this species. 

Holotype.-Female, U.S.N.M. type No. 4127, labeled "T" and 
"Collection, H. G. Dyar." Dyar's "T" is from "Voods Holl, Mass. 

DistributioTl.-Eastern North America. Con1lecticut: Lyme, 
7-8-1S; Stonington, VII-5-32, Qlle1'CllS vell/tina. Delaware: "Dela
ware," Sept. 23, 1960, on oak. District of Columbia: Sept. 10, 1913, 
colI. on pin oak. Illinois: Urbana, June 20, 1932; Carbondale, July 
22, 1909. Louisiana: Shreveport, III-27-07. Maine: Augusta, VII
21-1944. Maryland: Glen Echo, 4-97. Michigan: "Mich." Minne
sota: Northfield. VII-3-17. MissOllri: Warrenton, VII-S-1963. 
New Hampshire: Hanover. New Jen~e?l: ·Westfield, July 15,1956. 
North Carolina: Durham, Oct. S, 1942, QllerCllS pallistris. Pennsyl
'vania: North East, VI-lS-I6; Inglenook, VI-27-09. Virginia: 
Falls Church, reared VII-29-16, Quercus alba, reared, Aug. 26, 
1912, QuerCNs relutina. Wisconsin: Trout Lake, July 21-23, 1937; 
Minong, Kimball Lake, Aug. 25, 1945. 

Hm;t.-Querclls spp. Dyar (1894) reared the type series from 
"Quercus coccillea." Other specimens examined have been reared 
from larvae on Qllerclls 't'elutilla Lam., Q. 7Jalustris Muenchh., and 
Q. alba L. 

Biology.-The on ly information on the biology is that by Dyar 
(18tJ4). The eggs are inserted parallel to the midrib of the leaf. 
The larvae feed gregariously, and. after maturing, drop to the 
ground and "form little elliptical cells in the ground for pupation." 

DisCllSsioll.-The sessile anal cell and presence of cells Rs and 
M in the hindwing, the nartially infuscated wings, and rounded 
serrulae of the lancet wiII serve to distinguish this species. It is 
closest to fasciata but may be separated by the fewer serrulae of 
the lancet; fa,sciata has more than 20, f{uel'cllscoccineae has less 
than 20. There are apparentiy no distinguishing characters be
tween the males of the two species. If the distinguishing characters 
between fasciata ancl f{lIe1'clIsCoccilleae are found to be variable, 
it may be necessary to synonymize the two species. 
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Tribe HETERARTHRINI 
The single genu;:, in the tribe Heterarthrini may be separated 

by the complete vein 2A and 3A of the forewing, the 10- or 11
segmented antenna, and the bifid tarsal claw with an acute basal 
lobe. The larvae are dorsoventrally flattened, typical of the leaf
mining larvae of the Fenusini, and may be separated in the key 
to larvae. Only one species is in North America, introduced from 
Europe. 

Genus HETERARTHRUS Stephens 
Phyllotoma Fallen, 1829, p. 25; Cameron. 1882, p. 282; Dalla Torre, 1894, 

p. 197; Ashmead, 1898, p. 255; Kanow, 1905, p. 72; Enslin, 1914, p. 257; 
Forsius, 1930, p. 103; Ross, 1937, p. 70; Weber, 1939, p. 541; Berland, 
1947, p. 273. Preoccupied. 

Type-species: Phll11oto1lla vaga/ls Fallen. Designated by Rohwer, 1911b. 
Hetera1·thrus Stephens, 1835, p. 94; Westwood, 1840, p. 54; Dalla Torre, 1894, 

p. 197 (=Phlllloto1lla Fallen); Ross, 1951, p. 29; Benson, 1952, p. 77; 
Malaise, 1961, p. 236. 

Type-species: Decatria juscipcnnis Stephens (=Tenthredo (Emphlltus) 
och'ropocla Klug). Original designation. 

Hetera.rtlms Cameron, 1882, p. 282. Emendation for Hcterarthrus Ste
phens. 

Decatria Stephens, 1835, p. 94; Dalla Torre, 1894, p. 197 (=Phyllotoma 
Fallen) . 

Type..speeies: Dccatria juscipennis Stephens. l\fonotypic and original 
designation. 

Druida E. Newman, 1838, p. 484; Dana Torre, 18!l4, p. 197 (=Phyllotoma 
FalUm). 

Type-species: Drnida parl'iccps E. Newman. Monotypic. 
Phlebatrophia MacGillivray, 1909b, p. 345; Forsius, 1930, p. 103 (=Phyl

lotoma. Fallen). 
Type-species: Phlebatrophia mathe1Vsoni MacGillivray. Monotypic and 

original designation. 

Descriplion.-Antenna 10- to 12-segmented (pI. III, 31). Head 
flattened, markedly depressed between eyes from dorsal view (pI. 
III, 30). Malar space twice width of diameter of front ocelius; 
clypeus truncate; postgenal carina absent. Tarsal claw with two 
long subequal outer teeth and large acute basal lobe (pI. III, 23). 
Prepectus ab8ent. Forewing with vein 2A and 3A complete for 
entire length, connected to 1A by obiique crossvein. Hindwing 
with radial cell open; cells Rs and M absent; anal cell present 
(p1.I,8,9). 

This very distinct genus is separated from other Heterarthrinae 
genera by the antenna, head, wing venation, and tarsal claw. 
Benson (1.9.52) placed this genus in a subfamily by itself, the 
Heterarthrinae, and placed the other taxa treated in this bulletin 
in the subfamily Blennocampinae. About 10 species are in this 
genus. Only one species is found in North America, an introduced 
form that is destructive to Betl/la spp. in northeastern United 
States and eastern Oanada. The larva is known for this species 
and is treated under the species description. 



31 NEARCTIC SAWFLIES III. IIETERARTHlUNAE 

Description of VIeterarlllrlls Species 

Heteral'tlmls nCmOl'atZls (Fallen) 

lIylotoma 1WIIIOr(lIC! Fallen. 1808, p. 47. 
Phlll/otollw 11('11101"(( /((: Thomson, uno, p. 2G8; ThomRon, 1871, p. 176; Andre, 

1880, p. 235; Cameron, 1882, p. 28·1; Brischke and Zaddach, 1883, p. 254; 
Konow, I8DO, p. 248; Dalla Torre, ISH·t, p. 1!l8; Konow, l!J05, p. 72; 
Em;1in, l!lH, p. 258; Rohwer, 1!l2!l, p. G3; Taylor, Hl20, p. 323; Dovnar
Zapolgky, 1!l2!), p. 30; Pierson, IH2!.l, p. 588; PierRon, Taylor, and Wil
kins, 1H30, p. 1; Taylor, 1031, p. 452; Glasgow, IH32, p. G03; Conde, 1934, 
p. 181; Twinn, HJ34, p. 7(;; Pierson and Brower, 103G, p. 37; Goebeil, 
1937, p. 1; Hering, In37, p. n; Balch. ll13!), p. 3G; Bengon, 1n40, p. 213; 
Buhr, 1~)41, p. !ltO; Wahlgren, 10·14, p. 13!!; Reeks and Smith, 19t15, p. 
10; Berland, 1047, p. 274. 

fldc)'IO'lltl'lIS l!C11IQ)'(llw:: Ross, In51, p. 30; Benson, 1952, p. 77; l\faxwell, 
1055, p. 5(;; Raizellnt" H157, p. 25; Lorenz and Kraus, 1!l57, p. 14G; Lind
qlli~t, HJiin, p. (;2(;; Benson, 1!)(;2, p. 38n; Burks, 1HG7, p. 1G. 

PhUl/olomu. 1I1'1I1OJ'CI/iS Fallen, 1S29, p. 85; Dalla '1'01'1'(', 1S!)4, p. 198 (= nelllo
)"(( til 1"allen).

PhleiJ(lt)'o/lhill Illflt!tCWlwui i\!acGillivray, llIO!)b, p. 345, 'i! ; Yuasa, 1922, p. GO; 
l"rison, 1!l27, p. 2ii(j; Rohwl'I', 1!l2!J, p. li3 (= /lemo)·ala. Fallen). 

Female.--Avcr:1ge length, 4.5 mm. Antenna black; head black 
with clypeus. mouth parts, inner orbits. malal' space, suprnclypeal 
area. and spot abo\'e each antenna yellow. Thorax black with pos
terior half of pronotum and tegula yellow. Legs white with each 
('oxa ancl basal half of each femur black. Abdomen black with 
yellow spots on lateral apical mnl'l:dn of each terga. "Wings hyaline, 
infuscate band below stigma, lighter on hinc1wing; costa of fore
wing yellow. stigma black. 

Antenna with 10 or 11 segments (pI. TTT. 31). From above. head 
markedly depressed between eyes (pI. lIT. 30). Sheath straight 
abo\'e, rounded below, with narrow scopa at apex (pI. IV, 43, 44). 

Male.-Pnknown. Parthenogenetic. 
LUlTa.-Final feeding stage (pI. XII. 142-147). Len!-,rth, 8.0 

mm. Dorsoyentrally flattened. White with head capsule. pronotal 
plate. prosternal plate. small central areas of mesosternum and 
metasternum. and ring around anal proleg dark brown. 

Head c1ors()\'cntrally flattened, prognathous. Antenna conical, 
four-segmented. Labrum glightly wider than long. truncate: epi
pharnyx with about 12 long spines on each half; maxillary palpus 
four-segmented, first and second segments each with one seta; 
galea long. digitate: lacinia with two long bifurcate spines and 
numeroug smaller spines below these: right mandible with dorsal 
and \'entral ('utting edges; left mandible similar to right mandible 
but dorsal edge divided into three blunt teeth; one seta on basal 
angle of each mandible; labial palpus three-segmented, mentum 
with numerous small spines. 

Pronotal plate present; prosternal plate present, cut into large 
circular areas around each prothoracie leg; small dark plates at 
center of mesosternum and meta~ternum. Thoracic legs indistinctly 
three-~egmented; targai claw minute. appearing absent. Protho
racic gpiracle not winged. 
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Prolegs on abdominal segments 2 to 8 and 10; anal proleg sur
rounded by sclerotizecl plate. Segments each two-annulate. 

lJololl/pes.-MacGi:Jivray's type is at the 111inois Natural His
tory Survey, a female, labeled "New Glasgow, Nova Scotia." 
Fallen's types are probably in the Zoological Museum, Lund, 
Sweden. 

Dislribuliol1.-Nodheastern United States and southeastern 
Canada; Europe. The following records are from specimens ex
amined: Mail/(': Bar Harbor; Aurora; Bethel; Phillips; nIt. Desert 
Is. Mc('ss([('lws('tts: Amherst. LVell' B)'IlI/SItZe'!.-: Fredericton. N ('w
foulld/awl: Grnnd Falls. N('II' Hampshir(': l\lt. Washington; Shel
burne; Gorham. N('zl' rol'lc: Keene; IVIt. Marcy sllmmit. Nora 
Scotia: New Glasgow; 'Trw·o. Q/I('bcc: Gaspe; C'ascapedia R.; Lake 
S1'. John. Raizenne (1 {J/i7) recorded this species from the following 
localities in southern Ontario: Bruce, Kent, Leeds, Simcoe, Vic
toria. "Velland. and Y01·k. 

Host.-Leaf miner of Betula. spp. Glasgow (1.')82) stated that 
the preferred hosts are white and gray bireh, although yellow and 
black bin'h are allaekNl to some extent. 

Riolo{I!/.-Pierson, 'Taylor. and Wilkins (J.rJ80) studied this 
speeies in l\laine. The adult:::; appear in l\Iay or June, later at higher 
eJe\'ations, and the female ovipogits in the leaf margin. 'The feeding 
perioc11ash; about a month. during which the l:>:'vae mine t11l'ough
out the leaf. The min('(l area::> first appear as small brown patches 
on the edge of thE' leaf, anc11ai:E'r thE'se patches increase in size and 
merge logelhE'l'. On maturing, the ImTae remain in the leaf to 
overwinter and pupate. 'There is one generation a year. Of the 
fOll]' bire h lea f-m in ing sawfl ies, both 1/('/11 ora t /IS and ;l[('8'<;0 nana 
oviposit on the Ipaf margins; Fe1//l8CI rl'llsil/([ and PI'O/(,l1WW tliom
{.;oni oviposit on the surface of the leaf. However. 71011(( goes into 
th(' soil to overwinter and pupate. wherca:::; lIrll/OI'([tu8 remains in 
the leaf. Pierson (1 Jl.!.'")). Glasgow (1,1);J2), Pierson and Brower 
(J!)36), and Gocbeil (1D.i?') have all published notes on the biology
of this speeiE's. 

Disclissioll.-'rhis species is easily recognized lW the antenna, 
rH'ad, and wing venation. The larvae may be separated from other 
hireh leaf-minillg sawfly species by the presence of p1'olegs and the 
nresence of a sclerotizecl ring only around the anal proleg. 

'The first record for lIe1l101'((t1l8 in North America was from 
Pidou, Nova Scotia. in 1908. By 1927 this species had reached 
epidemic pronortiolls in eastern l\Iaine. and by 1928 it was found 
throughout Maine to New Hampshire and :l\fassachusetts. Glasgow 
(l.q;~Z) first reported it from New York. Recently the populations
have been at a yery low ebb. 

Trihe FJ~NUSINI 
The larvae of all species of the tribe Fenusini are leaf miners. 

The adults may be disting-uished by their small size and petiolate 
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anal cell of the forewing. The larvae are small and dorsoventrally 
flattened, with a varying number of scIerotized plates on the body. 

Genus METALLUS Forhes 

Metal/us Forbes, 1885, p. 87; Dalla Torre, 1894, p. 156 (= Fenllsa Leach); 
MacGillivray, 1!l09a, p. 265; MacGillivray, 1!116, p. 159; Benson, 1936, 
p. 622; Hoss, 1937, p. 71; Conde, 1D37, p. 108; Bcn!'on, 1940, p. 212; Ben
son, 1941, p. 80; B('rland, 1947, p. 2G1; Ross, 1951, p. 30; Benson, 1952, 
p. lOG; Takeuchi, 1!l52, p. 59; Loren? and Kraus, 1957, p. 133; Smith, 
19G7, p. 280. 

Type-species: /l!ctaTlus rubi Forbes. l\Ionotypic. 
Enlocleela Konow, 188Gb, p. 184: Dalla Torre, 189,1, p. 1GG; Ashmead, 1898. 

p. 253; Kono\\', 1!l04, p. 4; Konow. 1905, p. 85; H('II(in, 1935, p. 22; Ben
son, 193H, p. G!32 (= Meted/liS FOl'bcs); Ross, 1937, p. 71; Ross, 1!l51, p. 30 
(:::::; ,1Ietalllts FOl·bes). 

Type-species: 	 'J'enthredo (.4 llel1ltus) 7Jumila Klug. Designated by MacGilli
nay, I!lO!la. 

Polllbates l\IacGillivray, l!lO!la, p. 204; l\IacGillivray. Ul1G, p. 158: Ross,1!l37, 
p. 71 (::::: Elliodeeia Konow); Ross, l!l51, p. 30 (= ill etC/lius Forbes). 

Type-species: Po/ybeltes s/osso/lC/e MacGillivray. Monotypic. 

Descriplioll.-Antenna with second segment broader than long; 
third segment slightly longer than or subequal in length to fourth 
segment; in males third and fourth antennal segments widened 
and laterally flati"ened, segments beyond fOUl"th less distinctly 
jOlattened (pI. nT. 38, 39). Postgenal carina absent; malar space 
linear; clypel1s truncate. Prepectmi absent. Tarsal claw with long 
outer tooth and lal'ge acute basal lobe (pI. III. 22). Forewing with 
vein 2A and 3ft straight at apex. Hinc1wing with cell RI closed; 
anal cell present: cells Rs and 11{ absent (pI. II, 10, 11). 

Tile br0ac1 f-ieCOJ1Cl al'ltennal segment and the flattened antenna 
of .the male will separate this genus from Messa, its closest relative. 
Also, the serrulae of the female lancet are long and lobelike in 
species of J!rtaillfs and flattened in species of Messa, and the penis 
valve 01' the male genitalia of Mrtaillls lacks a long apical filament, 
which is found in males of Messa species. 

About ei,lthl described species are in this genus. three of which 
are f(;.t1l1d in North America. Two of the North American species 
are a~;sociated with Rubus. 

Larvae are known for two species of Metallus. They may be 
separated from those of all other genera of Fenl1sini by the pres
euce of prolegs on abdominal segments 2 to 7 and 10. Other genera 
have 110 prolegs or they are present on segments 2 to 8 and some
times 10. 

Keys to ilIetalllls Species 

ADULTS 

1. All tibiae black: mesonotul11 sometimes partly rufous j antenna of male 
lat(>rally flattened ro!l1um'i MacGillivray 

Legs entirely yellowish; thorax always black j male unknown. 2 
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2. 	 Serrulae of lancet long, pointed at apex, with single anterior subba~al 
tooth near ventral margin of lancet (pI. VIII, 87) . /;ensom, n. sp. 

Serrulae shorti \., rounded at apex, with one anterior and one pos
terior subba!;al tooth llear ventral margin of lancet (pI. VIII, 88) 

capitalis (Norton) 

LARVAE 

1. 	 Mesosternum and metasternum with dark plates; lacinia with three 
or four spines (pI. XIII, 154, 159) rohweri MacGillivray 

Mesosternum 	with small dark plate on anterior margin; metasternum 
without plate; lacinia with three spines .. capitalis (Norton) 

Descriptions of Lllelalills Species 

M etallus bensoni, new species 
Female.-Length, 4.5 mm. Black with all legs entirely yellowish. 

Wings uniformly, moderately infuscated. 
Second segment of antenna broader than long; third segment 

slightly longer than fourth segment (pI. III, 38). Clypeus truncate; 
malar space less than diameter of front ocellus. Tarsal claw with 
one outer tooth and large acute basal lobe (pI. III, 22). Forewing 
with vein 2.4. and 3A straight at apex. Hindwing with radial cell 
closed; cells Rs and M absent; anal cell present. Sheath straight 
above, rounded below, scopa absent (pI. IV, 46). Serrulae of lancet 
long, each pointed at apex with one anterior subbasal tooth near 
ventral margin of lancet and no posterior subbasal teeth (pI. VIII,
87). 

11Iale.-Unknown. 
Larvu.-Unknown. 
Ho[olype.-Female, New York, Albany Co., nr. Rensselaerville, 

Huyck Preserve, :Z3 June 1967, Malaise trap 1, R. and J. Matthews. 
Deposited in the Museum of Comparative Zoology, Harvard 
University. 

Paratypes.-British Columbia: Grouse Mt., July 20, 1936, H. H. 
Ross (1 C(). Ne?v YOl·k: Same data as for holotype, 9 June 1967 
(1 C(), 21 June ]967 (1 C(), 1 July 1967 (1 Q), 9 July 1967, Malaise 
trap 4 (1 C(), 13 July 1967 (1 Q), 17 July 1967 (1 Q), 23 July 
1967 (1 C(), 8-12 August 1967 (1 ';», 9 August 1967 (1 Q), 14 
August 1967 (2 Q Q ), 14 August 1967, Malaise trap 4 (1 Q), 17 
August 1967 (1 Q), 17 August 1967, Malaise trap 2 (1 Q), 18 
August 1967 (:~ ';> Q ), 19 August 1967 (1 Q), 20-23 August 1967 
(2 Q Q), 5-7 September 1967, Malaise trap i? (1 Q). Deposited in 
the Museum of Comparative Zoology, Harv~ll·d University, U.S. 
National Museum, and at the Illinois Natural History Survey. 

Distributioll.-Known only from British Columbia and New 
York. 

Host.-Unknown. 
Biology.-The dates of capture extend throughout the summer. 

There may be several generations a year. 
Discllssion.-This species is similar to capitalis in coloration, 

but b"1!soni is slightly larger, the wings are slightly darker. and 
the serrulae of the lancet are longer, pointed at their apices, and 
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each has only one anterior subbasal tooth. The entirely yellowish 
legs will separate bensoni from 1·ohwe1·i. ThG British Columbia 
specimen is identical to those from New York. 

Metall11s capitalis (Norton) 
Selancl?'ia, capitalis Norton, 1867, p. 247, <j> ; Cresson, 1928, p. 4. 

Blennor:ampa capitalis: Cresson, 1880, p. 59; Dalla Torre, 1894, p. 170; 


Ko'low, 1905, p. 84. 
ScolionC!Ln~ ctlpitalis: Marlatt, 1895, p. 234. 
M etalins ca]J it (I lis : MacGillivray, 1909a, p. 266; MacGillivray, 1916, p. 159; 

Ross, 1051, p. 30; Smith, 19m, p. 280. 
Entodecta clIpiialis: Ross, 1037, p. 7l. 
Entoclecla hl/milis Kono\\', 1008, p. 84, <j>; Ross, 1937, p. 71 (= capitalis 

Norton). Synonymy not certain. 
Polybntes S/O.~sOlWC MacGillivray, 1009a, p. 265, <j>; MacGillivray, 1!J16, p. 

158; Frison, 1027, p. 250; Ross, 1037, p. 71 (= c(tpitlliis Norton). 
PolyiJlItcs secundlLs Rohwer. 1010, p. 202, <j>; MacGillivray, 1016, p. 150; 

Ross, 1937, p. 71 (= Ca1Jit(lli.~ Norton). 

Female.-Average length, 4.0 mm. Black with all legs entirely 
yellowish. Wings uniformly, lightly infuscate. 

Antenna slender, third segment slightly longer than fourth seg
ment (pI. III, 38). Sheath straight abo\'e, rounded below, scopa 
absent (pI. IV, 46). SelTulae of lancet each lobelike, rounded at 
apex, with one anterior and one posterior subbasal tooth, each 
located near ventral margin of lancet (pI. VIII, 88). 

ilIale.-Unknown. 
La1'l·a.-Very similar to that of roh1l'eri with the following dif

ferences: Small plate on anterior margin of mesosternum; meta
sternum without plate; lacinia with three spines; palpifer with 
two setae; mandibles slightly different, as in plate XIII, 162 and 
163. DmlCl'ibed from lan'ae taken from raspberry leaves, Friday 
Harbor, 'Washington, Sept. 17, 1956. 

Holoiypes.-S. capitalis Norton, a female labeled "N.Y." is type 
No. 10338 at the Academy of Natural Sciences of Philadelphia. 
P. SlOSSOll(l(', a female labeled "Franconia, N.H.," is at the Illinois 
Natural History Survey. P. seclincills Rohwer, a female labeled 
"Reel Head, St. .John, N.B., Sept. 1, '07, A. G. Leavitt, collector," 
iR U.S.N.1'.'f. type No. 12926. Konow's type is probably at the 
Deutsches Elltomologisches Institut, Eberswalde, Germany. 

Dislribulioll.-Probably transcontinental across northern United 
SLates and southern ('anada. British (,olllmbia: Vancouver, 19-
VIII-32. Illinois: Mineral Springs, VIII-28-16. Maine: Mt. Katah
din, ('amp Kennedy, 3000', Aug. 1902; Mt. Katahdin, 8-31-23; 
Bar Harbor, emgd. V-43. miner ex raspberry. New Bntnswick: 
Red Head, St. John. Sept. 1, 1907. N(,1l'folllldland: 20 mi. N.E. 
Deer Lake, June 28, 1966. Ne11' Ham7J.'~hil'e: Franconia; Hampton. 
New Y01'k: Brooklyn; Niagara Fall!>, 9-4-11. OI'('goll: Astoria, 
25-5; Astoria, May 4, 1962. raspberry; Spring Cr.. Baker, 11
VIII-1952. Qll£'bec: St. Hillaire; lIe Jesus, 4 rui. N. Montreal, 
Aug. 19, 1956. 

Hosi.-Adults have been reared from larvae mining in the leaves 
of raspberry (RlIhll.'1 sp.). 

Bioloyy.-('olledion dateR of adults range from May to Septem
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bel', most of them in August, indicating that there may be more 
thnn one generation a year. There is no literature on the life history 
of this species. 

DisCllSsioll.-This is a small species that may be separated from 
bensoni by the lower and more rounded serrulae of the lancet and 
the presence of a pORterior subbasal tooth on each sel"l"ula. The 
yellowish tiLiae will separate capitalis from 1'ohw(!1·i. 

M etallwi 1'ohwe1'i MacGillivray 
Metallus 1"ubi Forbes, 1885, p, 87, is; MacGillivray, 1909a, p. 268; MacGil

!in'ay, 1111G, p. 1<iO; Yua!'a, 1922, p. 99; Frisol" 1927, p. 210; Rohwer, 
1(127, p. 67; Daniel, H128, p. 5; Ross, 1937, p. 72. Preoccupied. 

F'clLttsa ,l'Itbi: Cresson, 1887, p. 160; Dalla Torre, 189·1, p. 157; Dyar, 1898, 
p. 137 i Konow, 1905, p, no. 

MctalllLS 1'o/u('ed MacGillivray, 1!l09a, p. 267, '(; MacGillivray, HllG, p. 159; 
Frison, 1!)27, p. 252; Ross, 1\)37, p. 72 (= 1'ubi Forbes) ; Ross, 1951, p. 30; 
Smith, H)(i7, p. 280. 

Metaltlts be tllllIlci MacGillivray, H1l4, p. 36G, 6, 9; MacGillivray, 1916, 
p. 1GO; Cnt'sar, 1!J21, p. 38; Yuasa, 1!J22, p. 99 (?); Frison, 1927, p. 251; 

Rohwer, 1H27, p. 67 (= rubl Forbes); Daniel, 1028, p. 5 (= rubi 

ForbCil). 


Scolioncltra capitulis of aucLt., nee Norton, Houghton, 1908, p. 212; Houghton, 
H110, p. 10. 

FemaLe.-A.\'erage length, 5.2 mm. Black with labrum, each 
trochanter, tibia, and tal'SUS white; thorax sometimes rufous with 
metapleuron and pectus black, or with intermediates between this 
and those with thorax all black. Wings darkly infuscated, usually 
darker on basal one-half. 

Antenna stout, third segment subequal in length to fourth seg
ment (pI. III, 38). Sheath short, straight above, rounded below, 
subtruncate at apex; scopa absent (pI. IY, 45). Serrulae of lancet 
shallow, broad, rounded at apex, each with three or four small 
anterior subbasal teeth and no posterior subbasal teeth (pI. VIII, 
89). 

Mate.-Average length, 5.0 mm. Color similar to black speci
mens of females. never with rufous thorax. Antenna thickened, 
laterally flattened, especially noticeable on segment!' :; to 5 (pI. III, 
89). Genitalia as in plate X, 108 and 109; penis yalve long and 
slender, with long apical spine. 

Larva.-Final feeding stage (pI. XIII, 154-161). Length, 9.0 
mm. Body cylindrical, slightly dorsoYentrally flattened. vVhite; • 
head capsule, plates on venter and dorsum of thorax, and crescent
shaped marks about each proleg brownish. 

Head c1<:rso\'entraIiy flattened. prognathous, diamond shaped 
from abO\·e. Antenna one-segnlented. Labrum slightly emargi
nated; epipharynx with row of about eight to 10 long spines on 
each half; right mandible with one ventral tooth and three rounded 
dorsal teeth; left mandible with one rounded ventral tooth, one 
large rounded dorsal tooth, and one blunt inner tooth; maxillary 
palplls four-segmented, one seta on second segment; palpifer with 
one seta; galea long, digitate; lacinia short, inconspicuous, with 
three or four stout spines; labial palpus small, two-segmented. 

Pronotum, mesonotum, and metanotum each with lightly sclero
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tized plate, pronotal plate largest. Prostermnn with dark plate 
covering nearly entire sternum; mesosternum and metasternum 
with smaller central plates. Prothoracic spiracle wingeel. Thoracic 
legs tive-segmented; tarsal claw present. 

Abdominal :o;egments 2 to 9 each with two nnnniets; pleul'allobes 
present. Prolcgs on abdominal segment 2 to 7 and 1O. dark crescent
shaped plate present about anterior margin of each proleg, those 
about anal prolegs largest. Abdominal spiracles not wingeel. 

Hololypes.-At the I11inois Natural History Survey, a specimen 
is labeled as holot~:pe of JI. }'/lbi Forbes. It is a male and is without 
data. Frison (1 fUn stated that there is a lectotype male with the 
data "Kormal. Illinois, reared from mines in leaves of raspberries, 
August 1~,!.8H·L" MneCi1lin'ay's types are at the TIlinois Natural 
History SUl'\'c,\': Jl. I'o/w'c}'i. a female, is labeled "Block Island, 
R.I.. Aug. 2H. 1 H91," and .11. [)('tlllll1ci. a female, is labeled "Jordan 
Harbor, .July 5,1910." 

Disll'ibulioll.·-Enstern North Ameriea. ('o/III('cticlIt: Lyme, 
Ang. 27, 1918. 5-·\-18. 7-8-18. 7-11-18; Branford. 2-IX-51; 
Windso]·. Dd(l1I'o 1'(',' 1)o\'er. 5-~0-1 906. Flol'ida: Archibald Bio
logical ~ta., Highlands Co., 2-6-66. blotch miner, blackberry. 
!/lil/llis: "N. Ill." JIaiJ/(': l\Tt. Desert. el11gcl. 5-\,T-1953, ex black
bcrry; Augusta, \TIT-21-.:I~, abou t (lewherl'Y . .11a ruIn i J. Cabin 
,Tohn. 7-IX-12. 1·1-9-1·\. 2R-YITI-191G; Pluml11er~ Isian'; ~\ug. 4, 
1911; :'tTarshall Hall; Bowie, Y-:30-4 1.\: Glen Echo. Jla..:;.'!a(,!/1I.~ptt.'!: 
Boston, Arno](l A]·boretum. July 25. 1921; Sherborn, Nantucket 
Island. Jlirhi[lcl1I: ~tevensYille, Bel'l'ien ('0., \'-29-38. ill iSIWlIl'i: 
He. l\fo." Xl' /(' J (')'.'11'11,' Soinerville, 1921. ;:..,r(')1' Yo)'k: Cold Spring 
Harbor, YlTI-9-20: Carc1incr's Island: Fredonia: Greenport, L.T., 
Sept. G. 1951; Ithaca. Aug. 5, 1898. X()l'th ('(ll'o/illa: Chadbourn, 
Apr. 16, IDlO. eollee-ted on cl('wlwrry. Ohio: Put-in-Bay. Olltario: 
St. Kits. YrII-12-1 911; ,Tol'(lnn HarbOl'; Vineland. Aug. 14, 1952: 
Tornn to, 7-10-09. p('lII/sul/'a Ilia: Harri"bu rg, H etzels Swamp, 
.July 9, 1910; Encola. YT-7-08; ('olmanYille, iRS. 14 Aug. '05. leaf 
min('r in hlat'klwrrv; Pre~<lue Ts.. 7-17-19·\7. RllOd(' Islalld: Rlock 
Tslane1. riff/illin: Falls (,hurch. \,T-17-l7. June 9, 1921, June 25, 
1921; Whit'If:'.Allg, 28, 19,1~; Easterll Fielcl Station. Aug. 29, 1918. 
TVi.~c()J/sill: Trout Lak('. Aug. 1911; Baraboo, 8-10-]0. 

Hosl.-Leaf miner of hlnckherry (R1I1Jlls RPP.). Da:~iel (lD28) 
~tatecl that they may attack dewberry close to blackberry patche~. 

Riolo[J!/.-Dan iel (1 f) 28) gm'e the life hiRtory of this Rperies 
from his stlldieR in New York. Two generations a year occur, 
adults of the first gcneration an]1('nring in .Junc and those of the 
:;:('('011(1 g-eneration in Augllst. The eggR are inserted into the leaf 
from tlw upper side. l1:-;nally on the surface neal' the midrib or a 
prominent vein. 1'11(> egg all(l lan'al gtage~ combined laRt about 
6 weeks. after whkh the mature lan'a drop~ to the ground to 
pUlmte 01' o\'erwintcl' in the Roil. Houghton (ZDOS, HJ10) also pub
li::;hec1 HateR on the life histOlT of this gpeC'ies in Delaware under 
tlle name"Sroiioll('/I/'a c(tlJita/ig." 

Discus,<;ioll.-ThiR Rpec'ieR may be geparnted from the other two 
species of J[rtal/1Is by the black femora. lower and broader serl'ulae 
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of the lancet, and, when present, the red thorax. Also, rohweri is 
a larger species and the wings are more darkly infuscated than in 
bensoni and capitaUs. 

Geuus MESSA Leach 

Messa Leach, 1817, p. 126; Westwood, 1840, p. 54; Dalla Torre, 1894, p. 156 
(= Fenllsu Leach); Enslin, 1914, p. 307; MacGillivray, 1914, p. 365; 
Benson, 198n, p. 625; Benson, 1941, p. 86; Ross, 1951, p. 30; Benson, 
1952, p. 107; Takeuchi, 1052, p. 5!l; Lorenz and Kraus, 1957, p. 13n; 
Malaise, 1964, p. 83; Smith, 1!l67, p. 280. 

T}'pe-species: TcnthTcclo hortH/nlln Klug'. l\lonotypic. 
Fenusclln Enslin, 1914, p. 270; Benson, ]986, p. 625; Stritt, 1!l36, p. 56: Ben

son, HJ41, p. 86 (== Mcssn Leach); Berland, 1!l47, p. 265; Malaise, 1964, 
p.33. 

Type-species: Fenusa w/te.~hlllii Konow. l\fonotypic and original designa
tion. 

Melanobates MacGillivray, 1!l16, p. 158; Bem;on, 1!l36, p. 622 (= Fenllsella 
Enslin); Ros~, 1937, p. 71 (= SCO/iOlllllL)'O, Konow); Ross, 1951, p. 30 
(= Messa Leach). 


Type-species: Pm'abates lcucostomlls Rohwer. Monotypic. 


Descriptioll.-Antenna nine- or 10-segmented; second segment 
longer than broad; third segment longer than fourth segment; 
antenna of males not widened or laterally flattened (pI. III, 35, 36). 
Postgenal carina absent; clypeus truncate; malar space linear. 
Tarsal claw with long outer tooth ancl hU'ge acute basal lobe (pI. 
III, 22). Forewing with vein 204, and 3A curved up at apex. Hind
wing with cell RI closed; anal cell present; cells Rs and M absent 
(p. II. 12, 13). 

This genus is separated from lI/('tall/(s by the long second an
tennal segment and by the third antennal segment, which is always 
longer than the fourth segment. The antennae of males of Messa 
species are not en larged as are those of M('fallll8 species. Also, the 
genitalia of M('ssa species are relatively uniform, having serrulae 
of the female lancet flat and a long apical filament on the penis 
valve of the male genitalia. The color pattel'l1 of the species of this 
genus appears constant within the species. 

About seven or eight species are in this genus, five of which are 
found in North America. All are leaf miners in the larval stage 
and arf' associated with B('tllla, Popull/s, and Sali.1'. 

The larvae are not well enough known to permit a key for their 
separation. I have seen some specimens from P07J11llls, but they 
have not been associated. The only larva I have described and 
specimens of which I have examined is that of 7Iana. The larvae 
of JIessa may be separated from those of other genera of Fenusini 
by the following combination of characters: Abdominal prolegs 
present on segments 2 to 8 and 10; a dark crescent-shaped plate 
anterior to each proleg; mesostel'l1um. met:lstel'l1Um, am1 sternum 
of first abdominal segment each with a clark plate. The larvae 
are typical of most leaf miners and are dorsoventrally flattened 
with the head prognathous. 

, 


1 
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Key to Messa Species 

1. 	 Frons with distinct circular ridge; mesonotum without fine surface 
sculpture; se~ment 8 of antemia more than twice as long as 'broad; 
formving with infuscate band below stigma; male unknown; leaf 
miner of Betu/a na.na (Klug) 

Frons 	without ridge; mesonotum with fine surface sculpture on front 
and lateral lobes; segment 8 of antenna less than two times longer 
than broad; forewing uniformly subhyaline 2 

2. 	 Mesopleuron pale yellowish 01' ol'ange 3 
Mesopleuron black 4 

3. 	 Head, pectus, and venter of abdomen mostly yellowish orange; male 
with coloration similar to that of female; leaf miner of ['oJJu/us 

ll1J1J11/i/oliella (Townsend) 
Hend, 	peetllR, nnd abdomen hlack; clYPclIs yellowish; male unknown; 

leaf minel' of Popztllll! /1rl1'ln/cma (Klug) 
4. 	 f'lypellH and lll'onoLum white; male and female similar; leaf miner of 

POplI/US /cucosl()1I1(f. (Rohwer) 
Clypells 	and pronotllm black; male tlnd female similar; leaf miner 

of S(Lli;\' 1tlzwslncii (Konow) 

Descriptiolls of Messa Spc'cics 

Mes.<:a lU)I'tlllana (Klllg) 

Tcnlhrcrlo (Ellll)hII Illl') h01'/n/nna KllIg, 1814, p. 27G, 'jl; Kriechbaumer, 
1884, p. 208. 

JvI!'s.~a. horill/u'//n: Learh, 1817, p. 12(j; Stephens, 1S35, p. 40; Westwood, 
] 840, p. 51!; Enslin, 1!114, p. aos; Koornneff, 1025, p. aliO; Dovnal'-7,apol
sky, 1!J2!J, p. :l8; Hl'ring', 1!J:l,1, p. G7; Slritt, 1!Ja5, p. 187; Ikm;on, 1041, 
p. 80; BensOIl, 1!J4:3, p. 10; .Jolles, ]!J45,p. 218; Benson, 10!i2, p. 108; 
Lorenz and Kraus, UJ57, p. 137; Malaise, 100'1, p. 33; Bensoll, HHi8, p. 
150. 

Emphylus !torlu!cOla.: Hartig, 1837, p. 258. 
Phucllw;n !torln/en/(!: Andre, 1R80, p. 23l. 
Pcm/s(r, hm'IH/ul/(f: Fletcher, 1881, p. 127; Cameron, 1882, p. 2!)0; Konow, 

1885, p. 2!l7; Konow 188Gb, p. 270; Konow, 1800, p. 24!J; Dalla Torre, 
18!J4, p. 157; Konow, 1lJ05, p. !l0. 

Penllsc/ln horln/mw: BC'nson, 1naG, p. 025; Buhr, 1!)41, p. 015; Stritt, 1044, 
p. 25; Berland, UJ47, p. 2G7. 

[I'emale.-Average length, fLO mm. Antenna black above, lighter 
on ventral Rurface; head black with clypellR, basal half of each 
mandible, and reRt of mouth parts whitiRh. Thorax black with 
tegula and pronotum white, Hpot on lateral margins of prescutum 
and all of me!:topleuron yeI\owish orange. Legs entirely yeJlowiRh 
orange "with each troehanter, baRe of each coxa, and each tarsUR 
infuRC'atec1. Abdomen black with white band on posterior margin 
of each Regment. 'Vings hyaline. 

Antenna 10-Regmented, if nine-Regmentec1 then ninth segment 
at leaRt 11/~ timeR length of eighth Regment (pI. III, 35). Frons 
without ridge. Front and lateral 10beR of meRonotum with fine 
surface Rculptul'e. Sheath Rhort. straight above, rounded below, 
with narrow Rcopa at apex (pI. IV, 51, 52). Lancet with each 
Rel'l'ula low and flattened, with one anterior and four or five pos
terior RubbaRal teeth aR in plate VII, 80. 

Male.-Unknown hl North America. The males are very rare 
in Europe (Benson, 1.'152). 
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Larva.-Unknown. 
H%lype.-Probably in the Zoological Museum of Berlin. 
Distriblllioll.-In North America known only from Massachu

setts; Europe. illassachllsetts: Malden, lombardy poplar, Gip. Moth 
Lab. 12164J18, bred specimens, 5-2-24 (6 ~ ~), 5-3-24 (1 ~), 
5-10-24 (2 '2 '2); vVelIesley (1 't). 

Hosl.-Adults were bred from larvae on lombardy poplar 
(Populus nigra val'. italica Muenchh.) in Massachusetts. Benson 
(1952) recorded the host as Populus nigm L. in England. 

Biology.-There is little information on the life history of this 
species except notes by Buhr (1941) and Hering (1934). 

DisCllSsioll.-This species is separated by the yellowish-orange 
mesopleuron and black pectus. M. 7Jopulifoliella has considerably 
more yellow on the head and abdomen, and leucostorna and 
Wllestnei'i are nearly entirely black. 

This is the first North American record for h01·tlllana. The speci
mens from Massachusetts are identical to specimens from Europe 
and were also bred from an introduced shade tree, lombardy 
poplar, which is native to Europe. This is probably an introduced 
species. 

Messa lCllcostoma (Rohwer) 
f'a.1·a./m.tes lcucostoma. Rohwer, UllO, p. 202, '2. 
Scolio/l1l1l1'(L {cilcosloma.: Hos~, 1937, p. 71. 
l't'[e.~sl/. ICllco.~lomn: Hoss, 1951, p. 30. 
mClLllocnmpn a./II.am MacGillivray, 1923a. p. 161, ~; Frison, 1927, p. 238; 

Hoss, 1951, p. 30 (= /cnct)stoma. Rohwer). 

Female.-Average length, 4.0 mm. Antenna black, first segment 
and ventral Rurface of reRt of antenna sometimes brownish. Head 
black with clypeus, labrum, basal half of each mandible, and rest 
of mouth parts whitiRh; supraclypeal region, paraantennal fields, 
and spot above each antenna sometimes brownish. Thorax black 
with tegula white and posterior margin of pronotum white; rest 
of pronotum Rometimes brownish. LegR mostly black with white 
to infusC'ated areaR 011 extreme apex of each femur and each front 
and middle tibia. Abdomen black with narrow to wide white 
margin 011 posterior edge of each segment. Wings hyaline. 

Antenna nine-segmented; ninth segment shorter or subequal in 
length to eighth segment. Head without circular ridge on frons. 
Front and lateral 10beR of mesonotum with fine surface sculpture. 
Sheath !'lh'aight above. rouncled below, with narrow scopa at apex 
(pI. IV, 5], 52). Lancet with each serrula low and flattened, with 
one anterior and three or foul' posterior s~lbbasal teeth as in plate
VII,80. 

iJla/e.-Avel'age length, 4.0 mm. In color and structure similar 
to female. Genitalia :lS in plate X, 112 and 113; harpe rounded at 
apex, subtrunC'ate at base and at inner lower margin; penis valve 
broad, with long apical filament. 

Larva.-Unknown. 
Holot!Jpes.-P. le1lcnstoma Rohwer is U.S.N.M. type No. 12925, 

a female labeled "St. John, N.B., 18 Jul., A. G. Leavitt, collector." 

http:a./II.am


41 NEARCTIC SAWFLIES III. HETERARTHRINAE 

B. amam MacGillivray is at the Illinois Natural History Survey, 
a female, labeled "Edmonton, Alta., 21-V-1917, F. S. Carr." 

Distriblltioll.-Transcontinental across southern Canada and 
northern United States with southern extensions into California 
and Colorado. Alberta: Edmonton, :May 21, 1917. Califm'nia: Elk
horn Ferry, Yolo Co., March 30, 1963; Winnemucca Lake, Carson 
Pass, July 14, 1964; Pachaco, Contra Costa Co., on cottonwood, 4
3-1958; Mint Canyon, 3-8-62; Forestville, April 21, 1938. Color
ado: "Colo." /o'll.m: Ames, May 7, 1950. 11'linnesota: Itasca Park, 
May 23, 1937. New Bnmswick: St. John, July 18. Oregon: Willa
mette River, Benton Co., May 4, 1961. Washington: Yakima, 
March 30, 1932. 

Host.-Adults have been collected from cottonwood. 
Bioloyy.-Unknown. 
DisClissioll.-This widespread species is variable in coloration 

except for the black mesopleuron, white margin of the pronotum, 
and white clypeus, which appear constant in all the specimens 
examined. M. 7Cllestneii has the pronotum and clypeus black, and 
popuU/o[irlia and lellcostoma have a yellowish-orange mesopleuron. 
The color variations, such U8 the brownish areas on the head, are 
most common in the California specimens, but they appear to be 
the same species. 

Messa 1/ana (Klug) 
Tenthredo (.4 /lantus) 11ana· Klug, 1814, p. 72; Hartig, 1837, p. 266; Kriech

baumer, 1884, p. 117. 
Fenllsa nnna: Stephens, 1831', p. 41. 
Blennocampa nann: Thomson, 1870, p. 285; Thomson, 1871, p. 212; Andre, 

1881, p. 302; Camt!ron, 1882, p. 254; Brischke and Zaddach, 1883, p. 278; 
Konow, 1886::', p. 215. 

Scolionenl'a ?lana: Konow, 1890, p. 249; Dalla Torre, 1894, p. 168; Konow, 
1905, p. 85; Enslin, 1914, p. 298; Hering, 1931, p. 109; Conde, 1934, 
p. 185; Benson, 1936, p. 625; Hering, 1937, p. 74; Benson, 1940, p. 212; 
Buhr, 1941, p. 911; Wahlgren, 1944, p. 145; Berland, 1947, p. 260; Wahl
gren, 1951, p. 74. 

l'rJessa nana,: Benson, 1941, p. 89; Benson, 1952, p. 107; Loren;>; and Kraus, 
1957, p. 136; Smith, 1967, p. 280. 

Female.-Average length, 4.5 mm. Antenna and head black; 
labrum and apical segments of maxillary and labial palpi whitish. 
Thorax black with tegula. and posterior margin of pronotum white. 
Legs with each coxa, trochanter, and femur black; extreme apex 
of each femur, tibia, and tarSllS white. Abdomen black. vVings 
subhyaline with iniuscate band on forewing below stigma; costa 
and basal parts of veins whitish, stigma and remainder of veins 
black. 

Antenna nine-segmented, slender; eighth segment more than 
twice as long as broad (pI. III, 36). Head with circular ridge on 
frons, enclosing anterior ocellus at posterior edge of ridge. Meso
notum without surface sculpture. Sheath straight above, rounded 
below, with narrow scopa at apex (pI. IV, 49, 50). Serrulae of 
lancet each low and rounded, with about 10 subbasal teeth and 
one prominent anterior subbasal tooth (pI. IX, 95). 

Male.-l'nknown in North America. Benson {195f!} has seen 
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only two males from Britain. His description of the male is as 
follows: "~ mainly yellow; white are: the tegulae and the outer 
half of each side of the pronotum; black or piceous are: the ver
tical and postoccipital parts of the head, middle of pronotum, 
mesonotu.m except for sides of front lobes, mesosternum, mesepi
meron, most of metathorax, and also the medial basal portions of 
the basal tergites, though fading out between the 4th and 6th; 
costa and stigma pale yellow, rest of venation brownish white. 
4-1.5 mm." 

Larva.-Final feeding stage (p1. XII, 148-153). Length, 9.0 
mm. Slightly dorsoventrally flattened. Whitish with head capsule 
and thoracic and abdominal plates brownish. 

Head dorsoventrally flattened, prognathous. Antenna conical, 
two-segmented. Labrum as wide as long, truncate; epipharynx 
with row of 10 to 13 spines on each half; right and left mandibles 
with dorsal and ventral cutting edges, without distinct teeth, left 
mandible with one inner tooth; maxillary palpus four-segmented, 
one seta on second segment; palpifer with one seta; galea long, 
digitate; lacinia with eight to 10 spines; labial palpus three-seg
mented. 

Single dark ~late on pronotum; mesonotum with anterior and 
posterior trans\ erse nalTow plates; metanotum with anterior 
transverse narrow plate. Prosternum, mesosternum, and metaster
num with dark plates, prosternal plate largest. Thoracic legs each 
five-segmented; tarsal claw present; thoracic legs dark brownish. 

Prolegs present on abdominal segnlents 2 to 8 and 10; dark ring 
surrounding anterior margin of each proleg; anal proleg with com
plete dark ring. Sternum of first abdominal segment with small 
central dark plate; sternum of ninth abdominal segment with two 
small dark spots and sometimes with another dark spot lateral to 
each of these. Spiracles winged. Abdominal segments each with 
two annulets. 

The larvae described here were taken from birch in Maine. 
Lorenz and Kraus (1 tJs7) also described the larva. 

Holotype.-Probably in the Zoological ·Museum of Berlin. 
Dislribulio1l.-Northeastern United States; Europe. ]Ifaine: 

Scarboro, June 4. 1966, ex red oak, L. J. Lipovsky (1 '(); Scar
boro, Cumberland Co., ex birches in nursery, June 2, 1967, D. R. 
Smith (10 9 '(). Nell' Y()rk: Oswego Co.. ORwegO Tws., from 
sticky board trap in pear orchard. 6-3-66, R. W. Stelle (2 '( Q) ; 
Albany Co., nr. RensRelaerville, Huyck Preserve, 8 June 1967, R. 
and J. Matthews (Malaise trap 3) (1 '(). 

Host.-A leaf miner of Brtlila spp. 
8iolooy.-Tn Maine there is apparently one generation a year. 

The adults emerge early in the spring, usually the end of Mayor 
the first of June. and are found flying about the host at about the 
same time F(,lllisa pl/silla is active. The female oviposits in the 
margin of the leaf, similar to Het('rarthr7lS lI('m()Tatus, and the 
lanTae mine toward the center. F. J)llsilla and Pr<>j(,llllsa thomsoni 
both o\Tiposit on the surface near the center of the leaf. On matur
ing, the nana larvae drop to the soil wherf~ they pupate and over
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winter. In this respect nana differs from nemoratu8, which re
mains in the leaf. 

Hering (1937'), Buhr (1941), and Wahlgren (1944,1951) pub
lished notes on the life history of this species in Europe. 

Discussioll.-This is the most distinct species in this genus and 
is recognized by its larger size, presence of a ridge on the frons, 
lack of surface sculpture on the mesonotum, the infuscate band on 
the forewing, and the more rounded serrulae of the lancet. It was 
first found in Maine in 1966 and reported by Smith (1967) from 
Maine and New York. It is probably an introduced species and 
adds another sawfly leaf-mining pest for Betula" which now has 
four in North America, 

Messa ]Jo]JlIlifoliella. (Townsend) 
cottonwood leaf miner, Townsend, 1892a, p. 26. 

Tineidac ? larva, Townsend, 1892b, p. 234. 

BlennocamlJU· p07JuliJoliella. To\;nsend, 1893. p, 304. 

Messa. populiloliel/a: Burks. 1958, p. 13; Titus and Underwood, 1966, p. 1; 


Underwood and Titus, 1968, p. 407. 
Scolioneu1'a populi Marlatt, 1895, p. 235. ct, <jl; Burks, 1958, p. 13 (= populi

j oUellet Townsend). 
Mcssapopuli: Ross, 1951, p. 30. 
Scolio1!c1l'm lutcopicia. Rohwer, 1911d, p. 398, 6; Ross, 1951, p. 30 (= populi 

Marlatt); Burks, 1958, p. 13 (= l}Opulijoliella Townsend). 

Femule.-Average length, 4.0 mm. Antenna yellow with dorsal 
surface beyond first segment black. Head yellow with middle fovea, 
lateral furrows. areas around each ocellus. and sutures of postocel
lar area black; clypeus white. Thorax yellow with katepimeron, 
mesonotum except lateral margins of anterior lobe and posterior 
lateral and anterior mesal margins of lateral lobes, and metanotum 
black; pectus yellow or black. Legs entirely yellow. Abdomen yellow 
with most of dorsum bla('k. black decreasing toward posterior; 
sheath black. Wings subhvaline; veins black with hasal parts yel
low; stigma and costa light to dark brown. 

Antenna nine-segmented; ninth segment of antenna shorter 
than or subequal in length to eighth segment. Anterior and lateral 
lobes (If mesonotum with fine surface sculnture. sometimes difficult 
to see. Frons without circular ridge. Sheath straight above. 
rounded below. with narrow scopa at apex (pJ. IV. 51, 52). Each 
serrula of lancet low and flattened. with one anterior and three or 
fonr posterior subbasal teeth (pI. VII, 80). 

Male.-Average length. 4.0 mm. Tn color and structure similar 
to female. Hyoandrium mll'rowed posteriorhr • tapering- to blunt 
point. Genitalia as in plate X. no and 111; haroe rounded, oblong; 
penis valve with long- anical filament; parapenis wider than those 
of 1l'lIC'stneii and lellcostoma. 

LU1'l·u.-Underwooc1 and Titus (1 rJ6S) described the larva. The 
later feeding- stages have a large pronotal plate. a small transverse 
mesonotal plate. a large prosternal plate, smal1er mesosternal and 
metasternal plates. a small plate on the sternum of the first ab
dominal segment, crec:.cent-shaoed dark olates at anterior of each 
proleg, and a large dark plate about the anal proleg. From the 
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description I am unable to clearly differentiate the larva from other 
known illessn larvae, and I have not seen specimens. 

Holotypes.-S. populi Marlatt is U.S.N.M. type No. 4032, a 
female labeled "51" and "Townsend, 1891. New Mexico." S. 
luteopictn Rolnver is U.S.N.lVL type No. 14011, a female labeled 
"Brookings. S.D." Townsend did not select a type. He (1892b) 
described the larva, but beJie\red it to be a "Tineid ?" Later Town
send obtained adults and described them as a manuscript species 
of Dr. Riley, Blennocampa populifoliella. Marlatt (1895) described 
populi from the same locality where Townsend obtained specimens 
and probably from the same series Townsend examined. Therefore, 
I have designated a lectotype for Townsend's species from a series 
collected by Townsend: U.S.N.l\L type No. 70217, a female labeled 
"Las Cruces, N.M." 

Dislributioll.-Central and eastern North America, west to Ari
zona . ..AI·i.zona: "Ariz." Colorado: Deric, June 1, 1901, leaf miner on 
cottonwood, H. G. Dyar. Connecticut.' Windsor, 4-1951, James B. 
Kring'. Michigan: Ottawa Co., May 23, 1937, Dreisbach. New 
Me.rico.· "N. 1\rex."; Las Cruces, Apr. 21, 1897, C. J. Ckll. South 
Dakota.' BrookingR, June 20, 1909, H. C. Severin. 

AIRo in Canada from New Brunswick and from eastern Ontario 
to the Manitoba border (Underwood and Titus, 1968). 

Host.-Leaf miner of Popllllls spp. Populus f1'emonti Wats. 
(TownRend. 18.92a) , P. clI[!(,lIci Simon-Louis, P. l1i(J1'a val'. italica 
IVfuent;hh., P. tl'em uloides l\fichx., and P. balsamife1'a L. (Under
wood and TituR, 1968). 

Bio[o(Jy.-lTnderwood and 'TituR (1968) gave the Hfe history of 
thiR species in New Brunswick. The adults appear during the last 
2 weekR of May, and the females oviposit on the margin of the leaf, 
uRually near the tip. The lanae feed for 14 to 20 days, making 
blotch mines throughout the leaf. On maturing, they drop to the 
ground and make cells in the soil where they overwinter and 
pupate. There iR one generation a year. 

DisCliSsioll.-The color pattern makes this species distinctive. 
The yellow markings of the head, thorax, and abdomen will sepa
rate it from other Messa species. I have Reen only a few specimens 
from widely Rcatterec1 localities. 

Messa 1(,lIestn('ii (Konow) 
F'enusa wuesfneii Kono\\', 1894, p. 91, 1;, 9 ; Konow, 1905, p. 90. 
F'elllCsella J('!ce.~llleii: En~lit" 1914, p. 305; l"Ialaise, 1920, p. 104; Malaise, 

1931, p. 59; Condl" 1937, p. lOS; Buhr, 1941, p. 923; l'Ifalaise, 1964, p. 33. 
Messa, wlIeslneii: Benson, 1941, p. 89; Benson. 1952, p. 108; Lorenz and 

Kraus, 1957, p. 137; Benson, 1959, p. 90; Benson, 1962, p. 391; Burks, 
1967, p. Hi. 

p('}l!CS(I a[aslwna Kincaid, 1900, p. 345, 6; Konow, 1905, p. 90 (aZaseana); 
Benson, H159, p. 90 (= /('Ilestneii Konowl. 

iVessa a/askana: Ross, 1951, p. 30. 

Female.-Average length. 3.7 mm. Antenna and head black; 
ventral Rm'face of antenna and labrum sometimes brownish. 
Thorax black with tegllla white; pORterior angles of pronotum 
sometime::; with touch of white. Legs black with extreme base of 
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each femur, front tibia.. and apices of middle and hindtibiae whit
ish; each tarsus infllscated. Abdomen black, sometimes with nar
row white margin on posterior edge of each segment. Wings
lightly, uniformly infuscated. 

Antenna nine-segmented; ninth segment shorter than or sub
equal in length to eighth segment. Circular ridge on frons absent. 
Front and lateral lobes of mesonotum with fine surface sculpture. 
Sheath short, straight above, rounded below, with narrow scopa 
at apex (pI. IV, 51, 52). Each serrula of lancet low and flattened, 
with one anterior and three or four posterior subbasal teeth (pI.
VII,81). 

Male.-Average length, 3.7 mm. In color and structure similar 
to female. Genitalia as in plate X, 114 and 115; harpe oblong, 
rounded at apex; parapenis narrow; penis valve with long apical 
filament. 

Larva.-l\'Talaise (HJ20) , Buhr (1941), and Lorenz and Kraus 
(19.57) described the larva of this 8pecies. I have not seen speci
mens. 

Ilolotypes.-F. alaskana Kincaid is U.S.N.M. type No. 5281, a 
male labeled "Kukak BajT, Alaska, July 4, '99, Harriman Expedi
tion '99, T. Kincaid, collector." Konow's type is probably at the 
Dentsches Entomologisches Institut, Eberswalde, Germany. 

Distriblltion.-Western North America from Alaska to Cali
fornia and Colorado; Europe. Alaska: Kukak Bay, July 4, '99; 
Anaktuvuk Pass, on willow, 7-14-68. British Columbia: Van
COllver, April 21, 1931. Cal:J·ol'llia.· San Francisco. March 3, 1927, 
March 12, 1932, on Sali.t' lasiolepis: Carnelian Bay, Placer Co., 
June 27, 1965, Sali.t' lemmonii; 1 mi. \V. Hobart Mills, Nevada Co., 
lVTay 13, 1966, Sali.r lemnwnii, S. geveriana,; Lassen Co., McCoy 
Flat Res.. 31 mi. N.W. Sm;anvilIe, June 15, 1966, Salb: lemmonii 
bebb. complex; Willows ..Coloraclo: "Colo."; Green Mt. Falls. June 
14. 1938. Nel'ada.· lVIt. Rose Pass, 11 mi. S.W. Reno, Washoe Co., 
JUly 10,1965. Sali.r lemmonii; same data, June 27, 1965; same data, 
July 18, 1965; same data, JUly 7, 1965. 

Hosl.-Leaf miner of SaN.l' spp. 
Biology.-Malaise (1.931) and Buhr (1.941) described the life 

history of this species in Europe; there is no North American 
literature on its life history. 

Discllssion.-This small species may be separated from other 
Messa species by the almost entirely black coloration. It is a 
Holm·ctic species and was recorded from North America by Ben
son (1959). 

Genus SETARARA Ross 

Parabates MacGillivray, 1909a, p. 262; Benson, 1936, p. 625 (= Fenusella 
Enslin); Ross, 1937, p. 70 (= ScolionclI?'a Konow). Preoccupied.

T~Tpe-species: Parabates hisll'iollicus MacGillivray. Original designation. 
Setabara Poss, 1951, p. 31 (new name for Pamilates .MacGillivray); Smith,

1967, p. 281. 
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DescriptioTi.-Antenna stocky; second segment longer than 
broad; third segment longer than fourth segment; segments be
yond third subequal in length. Clypeus truncate; malar space 
linear; postgenal f;arina absent. Prepectlls absent. Tarsal claw 
simple with blunt inconspicuous basal lobe (pI. III, 24). Forewing 
with stub of vein ~A and 3A curved up at apex. Hindwing with 
cells Rs and jl! absent; anal cell present; cell Rl closed (similar to 
pI. II, 13). 

The closed radial cell of the hindwing and inconspicuous basal 
lobe of the tarsal claw will distinguish this genus from other 
North American genera. The single species of this genus is known 
only from western United States and is probably associated with 
Pn;:n,us. 

Description of Sefabara Species 

Setabam hist7'ionica (MacGillivray) 

Parabates histrionicus MacGillivray, 1909a,p. 262, c;>; Frison, 1927, p. 255. 
Scolionelt'l'a II isi'rioniclts .. Ross, 1937, p. 71. 
Setabara hisi'rioniclls: Ross, 1951, p. 31; Smith, 1967, p. 281. 

Female.-Average length, 4.0 mm. Black with labrum brownish 
and extreme apex of each femur, extreme base of middle and back 
tibiae, and front tibia whitish. vVings lightly infuscated. 

Front and lateral lobes of mesonotum with fine surface SCUlpture. 
Sheath short, straight above, rounded below, with small scopa at 
apex (pI. IV, 60, 61). Lancet with each serrula low, broad, truncate 
at apex, without distinct anterior or posterior subbasal teeth (pI. 
VII, 83). 

Male.-A verage length, 4.0 mm. In color :md structure similar 
to female. Genitalia as in plate X, 116 and 117; harpe long, inner 
apical margin flat; penis valve rectangular, with short apicolateral 
spine. 

Larl'a.-rnknow11. 
Holotype.-U.S.N.NL type No. 12177, a female labeled "Colo." 
Distriblllioll.-Western North America. California: Hambone, 

Shasta N.F., 5-8-34, Pnn11ls sp. Colorado: "Colo." Idaho: Lenore, 
1000', May 19, 1937. Nevada: "Nev." Oregon: Talent, Apr. 19, 
1960, on Pnllllls: Talent, April 11, 1935; Klamath Falls, 5-11-64, 
Prunus sllbcordata: Boyer, May 15, 1937. Washington: Almota, 
4-17. 

Host.-Adults have been collected from P1'1lnlls sp. 
Biology.-Unknown. 
Disclissioll.-This is not a well-known species, apparently closely 

related to some 1II('88(( speC'ies but differing by the small basal lobe 
of the tarsal claw anc1lack of a long filament on the penis valve of 
the male genitalia. 

Genus PROFENUSA Ma(·Gillivray 

Pro/enUS(l, MacGillivray, 1914, p. 364; MacGillivray, 1916, p. 156; Ross, 1937, 
p. 72; Benson, 1941, p. 86; Ross, 1051, p. 30; Benson, 1952, p. 108; 

http:Holotype.-U.S.N.NL
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Lorenz and Kraus, 1957, p. 137; Malaise, 1964, p. 33; Smith, 1966, p. 719; 
Smith, 1!JG7, p. 280. 

Type-species: P 1"0f ClLHsa collari:; M aeG illi vray. l\Ionotypic. 
G1l7mea Malaise, 1964, p. 33. New synonymy. 
Type-species: Tenthredo pygmaea Klug. Original designation. 

Descriptioll.-Second antennal segment longer than broad; third 
segment longer than fourth segment. Clypeus truncate; postgenal 
carina absent; malar space less than diameter of front ocellus. 
Prepectus absent. Tarsal claw with one long outer tooth and large 
acute basal lobe (pI. III, 22). Forewing with stub of vein 2A and 
3A straight at apex. Hindwing with ce1l Rl open; anal cell present 
or absent, if present then cell is longer than its petiole (pI. II, 
14-16). 

The open radial cell of the hind\ving, the straight 2A and 3A 
vein of the forewing, the single outer tooth and basal lobe of the 
tarsal claw, and the absence of a prepectus will distinguish this 
genus. 

About eight species are in this genus, five of which are found in 
North America. The North American species are associated with 
Betula, Cmtae{J1Is, and Quercus. 

Malaise (HJ6.4) established the genus Gunnea and separated it 
from Profenllsa only on the basis of the presence of an anal cell in 
the hindwing. This is a \'ariable character in Profen71sa and cannot 
be valid for separation of species that are so closely related in 
habits and larval and other adult morphological characters. 

Lan'ae are known for alI five species of Protemlsa. All species, 
except canadensis, are very distinct and conform to a similar pat
tern. The larvae of IIIcife.1:, inspirata, tlw?nsoni, and alumna are 
distinctly dorsoventrally flattened, lack prolegs, have very reduced 
thoracic legs, lack tarsal claws (except very minute tarsal claws in 
luci/e.l')' have three small spines or tubercles on the coxa of each 
thoraciC' leg, and ha\'e a minutely spiniform integument. The larva 
of canadell:!is has prolegs, well-developed thoracic legs with tarsal 
elaws, lacks the spines on the coxae, and has a smooth integument. 
The larva of canadensis may be confused with those of Messa or 
Metalllls, but ccwaciell.'lis may be separated by the presence of pro
legs on abdominal segments 2 to 8 and 10 and the lack of dark 
plates on the mesosternum, metasternum, and sternum of the first 
thoracic segment. The lan'a of c((nadensis is as in plate XVI, 20l. 
The lan'ae of the other foUl' species of Pl'ofenllsa are similar in 
general habitus, as in plate XV, 181. 

Keys to Proje1llisa Species 

ADULTS 

1. 	 Female 2 
Ma~ 6 

2. 	 Thorax, ('ither part of ll1(>~onotllll1, upper part of ll1(>sepisternum, or 
prothorax. rufous; clypeuf1 ul'lIally white 3 

Thorax black; clypeus black 4 
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3. 	 Mesonotum, except scutellum, rufous; serrulae of lancet lobelike (pI. 
VIII, 90); leaf miner of Gralacr/us canadensis (Marlatt) 

l\'[esollotum 	black; scrrulae of lancet pointed at apex (pI. VIII, 94); 
leaf miner of Que.clls luci/ex (Ross) 

4. 	 Hindtibia black; California and Oregon; leaf miner of Quercus 
'illspirata (MacGillivray)

Hindtibia white; eastern species 	 ... '" 5 
5. 	 Hindwing without anal cell; serrulae of lancet with eight or nine 

small posterior and equal number of anterior subbasal teeth (pI. 
VIII, 91); sheath rounded below (pI. IV, 57); leaf miner of 
Betula ". ., . thomsoni (Konow) 

Hindwing with anal cell; scrrulae of lnnt'et with two or three anterior 
subbasal teeth and fiye or six posterior subbasal teeth (p1. VIII, 
92); sheath subtruncate at apex (pI. IV, 56); leaf miner of 
QI(('1"t'IlS alumna (MacGillivray) 

(i. 	 Abdomen, mesopleuron, and pectus orange yellow canadensis (Marlatt)
.Entirely hlack 7 

7. 	 Western species, California and Oregon inspira,ta (MacGillivray) 
Eastern species; rare alumna (MacGillivray) 

LARVAE 

1. 	 Prolegs present; tarsal claw distinct; sternal plates, except for that 

on prosternum, ahsent; labrum wider than long, emarginated; coxae 

without spines; leaf miner of Cmtae.qus (pI. XVI, 201-206) 


canadensis (Marlatt)
Prolegs absent; tarsal claw absent or very minute; mesosternal and 

metasternal plates sometimes present; labrum longer than wide, 
truncate; each coxa with three small spines or tubercles 2 

2. 	 Mesosternum and metasternum each with central dark plate; thoracic 
legs 	two-segmented; leaf miner of fletuia (pI. XV, 181-814) 

tholllsoni (Konow)
Metasternum without plate; mesosternum with or without plate; 

thoracic legs with more than two segments; leaf miners of Quer
cus .'. 3 

3. 	 Thoracic legs each with minute tarsal claw (pI. XVI, 200) luci/ex (Ross) 
Tarsal claw absent . . __ ..... 4 

4. 	 Mesosternal plate pres(>nt; thoracic legs four-segmented; western 
species, 	California and Oregon (pI. XIV, 178, 179) 

in,spimta (MacGillivray)
Mesosternal plate absent; thoracic legs three-segmented; eastern 

species (pI. XV, 189, 190) ,.almnna (MacGillivray) 

Descriptions of Profenllsa Species 

Pro/enllsa alumna (MacGillivray) 

Mcssa. alumna. MacGillivray, 1923b, p. 23, c;>; 	 Frison, 1!J27, p. 251; Benson, 
195!), p. 91 (= th01ll80n; Konow [!]). 

Fe1lltSll alumna: Ross, 1936, p. 265. 
Pro/enllsa alumna: Ross, 1951, p. 30. 
Fenltsa CI(Tta of andt., nec Norton, Dyar, 1895b, 	 p. 343; Dyar, 1898, p.

137 (?). 
~[cssa, a.mica. MacGillivray, 1923b, p. 23, <'>; Frison, 1927, p. 251; Ross, 1936, 

p. 265 (= alumna l\facGilli\'Tay). 
Messa appota . .MacGillivray, 1923b, p. 24, .5 ; Frison, U127, p. 251; Ross, 1936, 

p.265 (= alumna MacGillivray). 
Pro!cnusl/. mai7lells;s Smith, 1966. p. 720, C;>, larva. New synonymy. 

Femole.-Average length, 4.0 mm. Black with each tibia and 
tnrsus whitish. Wing:; infuscated, slightly darker toward base. 

Hinc1wing with anal cell present. Sheath straight above and be
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low, subtruncate at apex (pI. IV, 56), not as rounded as that of 
tho1n-son'i (pI. IV, 57). Serrulae of lancet low, far apart, each ser
rula with two or three anterior and five or six posterior subbasal 
teeth; clumps of lateral spines located centrally on segments 3 to 
11 (pI. VIII, 92). 

Male.-Average length, 4.0 mm. In color and structure similar 
to female. Genitalia as in plate X, 120 and 121; penis valve oblong, 
without lobes, with two small spines near apex, one directed 
dorsally, the other ventrally. 

Larva.-Final feeding stage (pI. XV, 189-196). Length, 7.5 mm. 
Body dorsoventrally flattened; integument covered with minute 
rounded spines. White to light brown with pronotal plate, pro
sternal plate, head capsule, thoracic legs, and spiracles dark 
brown; usually black spot on ea\~h side of head. In lateral view 
similar to thomsoni (pI. XV, 181). 

Head dorsoventrally flattened; prognathous. Antenna with one 
segment; ocularium small; eyespot conspicuous, located posterior 
to antenna. Labrum longer than wide, truncate; epipharynx with 
row of eight or nine spines on each half and row of shorter spines 
anterior to these; maxillary palpus four-segmented, one seta on 
second segment; galea long, digitate, subequal in length to maxil
lary palpus; lacinia with five stout spines; each mandible similar, 
right mandible with several irregular ventral and dorsal teeth, 
left mandible with several irregular ventral teeth, rounded dorsal 
cutting edge, and one inner tooth; each mandible with one seta on 
outer basal angle; tabial palpus two-segmented. 

Thoracic legs small, directed laterally, three-segmented with 
apical segment minute; tarsal claw absent; each coxa with three 
small tubercles. Prothoracic spiracle winged. Pronotal and pro
sternal plates present. 

Prolegs absent. Abdominal spiracles winged, located dorsal to 
pleural lobes. 

Smith (1 fJ66) described the larva of this species, and those 
references to c1I1'la by Dyar (18.?.5b, 1898) probably pertain to the 
larva of this species. 

Hololypes.-MacGillivray's types are at the Illinois Natural 
History Survey: M. alumna, a female, is labeled "N. IlL"; M. 
amica, a female. is labeled "N. Evans, N.Y., 8-2-08, M. C. V. 
Col!."; M. appota, a male, is labeled "Buffalo, N.Y., 6-27-09, 
1\f.C.V. ColI." P. ma£n('nsis Smith is U.S.N.M. type No. 67982, a 
female labeled "Canton, Iuaine, May 30 1964, ovipositing on red 
oak leaves, G. LaBonte." 

Dislribution.-Northeastern United States. Illi1101:S: "N. II!."; 
Algonquin. Maine: Manv adults from the following localities col
lected during the last of ?vIay and in J nne: Augusta, Gilead. Canton, 
South Paris. Peru, Strong. Maryland: Plummers Island, 23-7-16. 
New York: N. Evans, 8-2-08; Buffalo. 6-27-09. Pennsylvania: 
Dupont, Aug. 14-16, 1944. Virginia: Falls Church, Aug. 12, 1912, 
Querclls, July 15. 1912. 

Hosl.-Most of the damage in Maine is on red oak (Quercu-s 
rubra L.). It ma}r also attack Q. maCl'Ocarpa Michx., Q. alba L., Q. 
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velutina Lam., and Q. ilici/olia ·Wangh. Dyar (1895b) found the 
larva on Q. maC1'OCa1·pa. 

BiologlJ.-This species has done considerable damage to oaks 
in Maine where the leaf-mining larvae cause severe browning and 
blotching of the leaves. The adults fly in spring and early summer, 
from the end of May to the first of July, and oviposit in the upper 
surface of the leaf. When the larvae mature, they drop to the 
ground to overwinter and pupate in the soil. Larvae have been 
observed on the foliage until mid-August. This species is appar
ently parthenogenetic with very rare males. Among the long series 
from Maine, males have never been seen; however, males have 
been taken in other parts of its range-in Illinois, New York, and 
Virginia. 

Discllssioll.-The general habitus of this species closely re
sembles that of thol1lsoni, but the presence of the anal cell in the 
hindwing, the more truncate sheath, and small serrulae of the 
lancet ,vill fleparate alumna. The larvae are separated from those 
of other Pro!elllulCt species by the absence of mesosternal and 
metasternal plates, absence of prolegs. and absence of tarsal claws. 

The close similarity of alW1lllCL to thomsoni led to the synonymy 
of these two species by Benson (19Sf) and subsequent description 
of a new species, mainensis, by Smith (1966). The examination of 
the type of alumna proved that this synonymy was a mistake and 
that alumna is actually the oak leaf miner, probably native to 
North America, whereas tholl1S0lli is undoubtedly an introduced 
species. The references to alumlla by Burks (1958), Lindquist 
(1959), WablOn (.7.?.5r) , or any other literature treating alll1nna 

a& a birch leaf miner do not pertain to alumna (MacGillivray) but 
actually to tliomsoni (Konow). 

Pro/ellllsa canadensis (Marlatt) 
Scolionellra. canadensis Marlatt, 1895, p. 235, <;>. 

,llctallu8 cancuiellsi8: i\lacGilIivray, 1916. p. 160. 

Projc/(ltsa cauac!emds.· Ross, U137, p. 72; Hamilton, 1943, p. 59; Hamilton, 


1950, p. 694; Ross, 1 !.l51, p. 30; Peterson, 1956, p. 270; Malaise, 1964, 
p. 28; Martineau, 1965, p. 46; Smith, 1966, p. 719. 

Projemtsa 	col/aris MacGillivray, 1914, p. 36'1, 6, <;>; Parrott and Fulton, 
1915a, p. 551; Parrott and Fulton, 1915b, p. 519; MacGillivray, 1916, 
p. 157; Frison, 1027, p. 258; Hoss, 1937, p. 72 (= canadensis Marlatt). 

Female.-Average length, 4.0 mm. Antenna black, sometimes 
with ventral surface whitish; head black, clypeus and mouth parts 
white. Thorax black with mesonotum, except scutellum, rufous; 
mesopleuron and pectus rufOlls 01" black; prothorax usually rufous; 
tegula and posterior margin of pronotum white. Legs white to 
yellowish orange. usually with hindcoxa and hindfemur darker or 
black. Abdomen black; eHch segment with narrow white band on 
posterior edge. 'Vi ngs hyali l1e. 

Hindwing with anal cell present. Sheath short, rounded at apex 
(pI. IV, 53). Each serrula of lancet deep, lobelike, rounded at apex, 
without subbasal teeth (pl. VIII, 90), 

iJlale.-A,'eragt' length, 4.0 mm. Antenna black, sometimes 'with 
ventral gurface whitish; head black, clypeus and mouth parts white. 
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Thorax yellowish orange with mesonotum and metanotum black. 
Legs entirely yellowish orange. Abdomen entirely yellowish 
orange, sometimes with black or infuscate areas on basal terga 
or black longitudinal line on dorsum. Structure as for female. 
Genitalia as in plate X, 118 and 119; penis valve with long ventral 
lobe. 

Larva.-Final feeding stage (pI. XVI, 201-206). Length, 7.5 
mm. Cylindrical, slightly dorsoventrally flattened. White; head 
capsule, spiracles, thoracic legs, prosternal plate, and crescent
shaped marks about each proleg light brown. 

Head dorsoventrally flattened, nearly hypognathous. Antenna 
conical, indistinctly three-Regmented. Eyespot posterior to antenna. 
Labrum wider than long, emarginated; epipharynx with row of 
seven to nine long Rpines on each half; right mandible with two 
ventral teeth and two dorsal teeth; left mandible with three ventral 
teeth and two dorsal teeth; each mandible with one seta on outer 
basal angle; maxillary palpus four-segmented, one seta on second 
segment; galea digitate, Rubequal in length to palpus; lacinia with 
seven to nine long RpineR; labial palpus three-segmented, relatively 
long and distinct compared to that of other Pro/enllsa species. 

Thoracic legR five-segmented. directed laterally; tarsal claw 
present. Pronotal and mesonotal plateR light colored; prosternal 
plate light colored; mesosternal and metasternal plates absent. 
Prothoracic spiracle not winged. Coxa of each thoracic leg without 
Rmall spines or tubercles. 

ProlegR present on abdominal segments 2 to 8 and 10, rudimen
tary on segments 1 and 9. SpiracleR of abdomen not winged. Pleural 
lobes present. Abdominal segments 1 to 8 each with three annulets. 
Light crescent-Rhaped plates preRent at anterior of each proleg. 

The larva has been described by Parrott and Fulton (1915b), 
Hamilton (1950), and Peterson (1956). 

Holotypcs.-S. ('(wadensis. a female labeled "Can.," iR type No. 
10222 at the Academv of Natural Sciences of Philadelphia. It also 
bears a label "Type No. 40~1 USNl\L" There is a specimen with 
the same data in the F.S. National Museum collection; however, 
it cannot be the type, since Marlatt (J SfJ.5) stated that the type 
was in the collection of the American Entomological Society. P. 
('ollaris MacGillivray, a female labeled "cherry, 5 /4/11, Geneva, 
N.Y.," iR at the Illinois Natural HiRtory Survey. 

Dislributioll.-'Videspread in eaRtel'll North America. A1'kan
sas: Bentonville. 4-14-19. Cmtae{/lls. District of Columbia: Anr. 
R. 1945. on Crataeglls. Illinois: Muncie, V-1-27, May 4, 1936; 
White Heath. 1\Tay 1, 1915. l\Tay 5, 1940, April 30, 1916: Monticello, 
May 4, 1947; St. Joseph. Mav 3. 1914; Oakwood, May 4, 1936. 
10'll'a: Shenandoah. 4-21-46. Kentll('ku: Lexington, Apr. 17. 1919, 
hawthorn. Maine: Augusta. emgd. 23-VI-56. ex Crataegw;; Brown
ville ,Junction. June 9,1967. MaRsa('ll1lsetts: Boston, May 10,1909; 
Forest Hills. Y-3-12. Michirmn: East Lansing, May 17, 1963. 
Missouri: C'olumbia. Nrll' York: Geneva. 5-20-15; Greendale, 
V-11-R9, soil under cherry tree; ORwego, 6-3-66; Ithaca; NaRsau, 
May 27. 1917. Ontario: )Tanotick, 20-V-66, Crataeglls sp. Penn
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syl'vania: Harrisburg, V-1l-20, on foliage of Cmtaegus sp.; Chest
nut Hill, 5-4-25. Quebec: Ste. Foy. Texas: Longview, III-26-0S. 

Hosts.-Leaf miner of Cmtaegus spp. and P''I'unus sp. This 
species if! apparently most destructive to hawthorn. Parrott and 
Fulton (19150." 1915b) recorded a population on cultivated cherry, 
the English Morello variety, but other varieties of cherry were not 
subject to attack. 

Biology.-Parrott and Fulton (1915b) and Hamilton (1950) 
published the life history of this species. The adults emerge early 
in the spring, usually during April and May. The females oviposit 
near the margin of the leaf, but not on the margin nor near the 
center. The larva mines toward the center of the leaf leaving 
blotch mines. On maturing, the larvae drop to the ground and 
form em·them cells in which they overwinter and pupate the fol
lowing spring. There is one generation a year. 

Disclissioll.-The rufous mesonotum of the female and yellow
orange coloration of the male will separate tr.is species from other 
Pl'o/enllsa species. The genitalia of both sexes are also distinct. 
This speciei'> is of occasional economic importance, especially in 
ornamental plantings of Cmtaeglls. 

Pl'o/enllsa inspimta (MacGillivray) 
Parabales hlspiratns MacGillivray, 1909a, p. 264, ~. 

Femts{t inspiraia: Ross. 1936, p. 265. 

Pro/elllts{l inspimta: Ross, H151, p. 30; Smith. 1966, p. 719. 


Female.-Average length, 4.0 mm. Black with each front and 
middle tibia and tarsus and hindtarsus whitish. Wings uniformly, 
lightly infuscated. 

Hindwing with anal cell present. Sheath straight above, rounded 
below (pI. IV, 57). Each serrula of lancet pointed, finely serrate, 
with greater number of posterior than anterior subbasal teeth; 
lateral spin(Js on segments lacking (pI. VIII, 93). 

iJJ'ale.-Avel'age length, 4.0 mm. In color and structure similar 
to female. Genitalia as in plate X, 122 and 123; penis valve oblong, 
without lobes; two short spines present near apex, one directed 
dorsally, the other ventrally. 

Lm·C'U.-Final feeding stage (pI. XIV, 174-180). Length, 7.5 
mm. Dorsoventrally flattened; integument covered with minute 
rounded spines. White to light brown with head capsule, pronotal 
plate, prosternal plate, mesosternal plate, thoracic legs, spiracles, 
and spots surrounding abdominal spiracles dark brown. In lateral 
view similar to larva of tllOmsoni (pI. XV, 181). 

Head dorsoventrally flattened, from above similar to that of 
alumna (pI. XV, 192). Antenna apparently with small second seg
ment; eyespot located posterior to antenna; antennaria small. 
Labrum longer than ,vide; epipharynx with row of eight or nine 
spines on each half with row of smaller spines anterior to these; 
right and left mandible similar, each with three ventral teeth and 
rounded dorsal cutting edge; maxillary palpus four-segmented, 
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one seta on second segment; galea long, digitate, subequal in length 
to maxillary palpus ; lacinia with four stout spines; labial palpus 
two-segmented. 

Thoracic legs reduced, directed laterally, apparently four-seg
mented with apical segment minute; tarsal claw absent; each coxa 
with three rounded tubercles. Large pronotal and prosternal and 
small mesosternal plates present. Pl'othoracic spiracle winged. 

Abdominal prolegs absent. Annulation indistinct. Abdominal 
spiracles winged. Small darkened spots surrounding each spiracle. 

The larvae are described from specimens taken from valley oak, 
Merced, Calif., on July 27,1959. 

Holotype.-U.S.N.M. type No. 12176, a female labeled "Nev." 
DistriblltiOIl.-Pacific coastal region of North America. CaUf01'

nia: 4 mi. W. Quincy, Plumas Co., VI-19-49; Quincy, July I, 1958; 
Yosemite, 3880'-4000', 6-12-28; Hatchet Mtn., Shasta Co., 7-14
33, adults on Alnus sp. Nevada: "Nev." Oregon: Corvallis, May 
10,1931; Touvelle St. Pk., 8 mi. N. Medford, May 21,1960; Jackson 
Co., Buckhorn Mineral Springs, 11 mi. E.S.E. Ashland, 2800', May 
19. 1960; Jackson Co., 1 mi. E. Brownsboro, May 18, 1962; Wasco 
Co., 3 mi. E. Mosier, May 23, 1959; Talent, May 20, 1959, on 
Quere7ls ga1TYa1la; Medford, V-5-53; Klamath Co., 10 mi. S.W. 
Keno, May 23, 1962, on Garry oak; Jackson Co., 1 mi. N. Sams 
Valley, May 24,196£1, on oak leaves. 

Host.-Leaf miner of QuercIIs spp. Adults have been taken from 
Q. garrllana DougI. and .fllmls sp., and larvae were taken from 
valley oak (Q.lobata Nee). 

Biology.-No information is available. 
DisClissioll.-This is the only known western species of Pro

temlsa. It is similar to tllOlIUiOlli and alumna, but it may be distin
guished by the dark hindtibia and characters of the male and 
female genitalia. 

P1'otei'l7lsa lucite:>: (Ross) 
F'enllsa lllcile:!: Ro~s, 1936, p. 266, Cj'. 
Pro/em/sa lucilex: Ross, 1951, p. 31; Lindqui~t and Jackson, 1965, p. 1; 

Smith, 196B, p. 719. 

Female.-Average length, 4.0 mm. Head and antenna black; 
clypeus and mouth parts white to yellow orange. Thorax black 
with pronotum, tegula, and upper half or less of mesepisternum 
rufous to yellow orange. Legs entirely yellow orange. Abdomen 
black. Wings lightly, uniformly infuscated. 

Hindwing with anal cell open, vein 2A and 3A partially atro
phied. Sheath straight above, rounded below (pI. IV, 57). Lancet 
with each serrl1la pointed, central serrulae each with about 10 
fine anterior and 10 fine posterior subbasal teeth (pI. VIII, 94). 

Male.-Unknown. 
Lan'a.-Final feeding stage (pI. XVI, 197-200). Very similar 

to larva of alumna except for following differences: Antenna 
slightly longer with small second segment; spots on each side of 
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head larger and darker; tarsal claw present, very small, and located 
on anterior side of tarsus; thoracic legs four-segmented; mesoster
num sometimes with narrow dark plate on posterior edge. 

The prepupa may be distinguished from that of cLlU1nn~ by the 
presence of a tarsal claw. 

Holotype.-At the Illinois Natural History Survey, a female 
labeled "Fox Lake, IlL, June 30,1935, DeLong and Ross.'! 

Distributioll.-Northeastern United States and southeastern 
Canada. Illinois: Fox Lake, June 30, 1935. Maine: Augusta, 
emerged Apri118, 1966, from larva on white oak; F,l"gusta, July 9, 
1965, emgd. April 8, 11, 196G, bred ex white oak; Berwick, June 1, 
1966, sweeping undE'l' red oak; Portland, Baxter Park, June 11, 
1967. New Yo'rk: Ol'lt::a.t L.L, June 16, 1947; Riverhead, L.L, 
August 24, 1934. Ontario: .2nrest districts of Kenora and Fort 
Frances (Lindquist and .TacksOl. 1,fJ65). 

Host.-Leaf miner of Que1'cZltI spp. Most common on white oak 
(Que)'cus alba L.) and also on red oak (Q. 1'llbm L.) in Maine. 
Lindquist and Jackson (U)65) rented this species from bur oak 
(Q. ?1laCI'OC((1·}Ja. Michx.) in western Ontario. 

Biolo{I!I.-The note by Lindquist and Jackson (1 fJ(5) is the only 
information available on the life history of this species. In western 
Ontario the larvae complete their feeding in late July or early 
August and drop to the ground to overwinter in the soil. The larvae 
make irregular blotch mines in the leaves. In Maine the adults 
appear in June. 

Disclissioll.-This species received little attention from the time 
of the description in 19:36 until 1965, when it was cUscovered dam
aging oaks in Ontario and Maine. It may be distinguished from 
other Pro/clll/sa species by the rufous pronotum and partly rufous 
mesepisternum. Some specimens have the upper half of the 
mesepisternmn rufous, other specimens only the dorsal margir. 

PI'Oje1111sa tho1nsoni (Konow) 
Fenusa. fhomsoni Konow, 18SGb, p. 270, 'i'; Konow, 1SnO, p. 240; Konow, 1n05, 

p. no. 
Fenllsella thomsoni: Enslin, 1n14, p. 30G; Dovnar-Zapolsky, 1031, p. 5G; 

Conde, In3,1, p. 1SG; Hering, 1037, p. 75; Buhr, 1041, p. nI2; Wahlg-ren,
Ill51, p. 75. 

Pro/c1Il(sa thomsoni: Benson, 10,11. p. 8S; Benson, 1043, p. 11; Benson, 1952, 
p. lOS; Lorenz and Kraus, 1057, p. 137; Ben~on, ln5n, p. 01; ForbeR, 
Underwood, Cuming, and Eidt, 10GO, p. 29; Martin, 10GO, p. 376; Pierenek, 
1%2, p. 285; Benson, 1nG2, p. 3!l2; Smith, 1nGG, p. 710; Burb, 1%7, p. 16;
Benson, U)(iS, p. un. 

Pro/enllsn alumlla of Huctt., nee MacGillivray, Burks, 1n5S, p. 13; Lindquist,
In59, p. 62G; Watson, 1H50, p. GIS. 

li'emale.-Average length, 4.0 mm. Black with each tibia and 
tarsu~ whiti~h. 'Wings infuscated, darker on basal half. 

Hinclwing with anal cell absent. Sheath straight above, rounded 
below (pl. IV, 57). Serrulae of lancet wide, close together, central 
serrulae each with six or seven anterior and six or seven posterior 
subbasal teeth; apical serrulae each with four or five anterior and 
six or seven po~terior ~ubbasal teeth; group of lateral spines 
present on segments 4 to 9 (pl. VIII, 91). 
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lJlale.-Unknown. Parthenogenetic. 
Larva.-Final feeding stage (pI. XV, 181-188). Length, 7.0 mm. 

Body dorsoventrally flattened; integument covered with minute 
spines, venter of 10th abdominal segment smC)oth. White to light 
brown with head capRule, pronotal, proRternal, mesosternal, and 
metasternal plateR, thoracic legs, and spiracles dark brown. 

Head dorsoventrally flattened, prognathous. Antenna one-seg
mented; antennaria small; eyespot posterior to antenna. Labrum 
longer than \vide, truncate; epipharynx with row of seven to nine 
spines on eaeh half; left and right mandibles similar except for 
inner tooth of left mandible, ventral margin of each mandible 
with foul' or five fine teeth, dorsal margin without teeth; one seta 
on ollter basal angle of each mandible; maxillary palpus four-seg
mented, second segment with one seta; galea long, digitate, sub
equal in length to maxillary pal pus : lacinia with five or six stout 
spines; labial palptls two-segmented. 

'''horax with large dark pronotal and prosternal plates and small 
mesosternal and metastel'nal plateR. Prothoracic soiracle winged. 
ThorHe1e legs two-segmented, tarsal claw absent; each coxa with 
three short spines. 

Abdominal pl'olegs absent. Abdominal spiracles winged, located 
dO;'sal to pleural lobes. Segments indistinctly three-annulate. 

Watson (I Ii;;f)) deseribecl the larva of this species in detail, and 
Lindquist (Jr):)r)) gave eharadel's to separate it from other birch 
leaf-mining saw(ly larvae. 

J/oiol!lfJe.-Pl'obnbly at the Deuts('hes EntomologischeR Institut, 
Eben;walcle, Germany. 

Disil'ilmlioll.-Northenstel'n United States and southeastern 
Canada; Em·ope. ('Oil l/('cficlI t,' HIll·tlancl, July 25, 1930: Hamden, 
,July fi, 192(i. Maillr,' ('anton. 21-VIT-G4. white birch; Gilead..July 
7, 1%5, white birch; DnmswiC'k. many dates from June 23 to 
J lily 1 G, 1%5. On ta rio,' Sau It Ste. Marie. 4-VII-55, white birch. 
QII('{)('C,' Routhiel'\'ille, July 2, 1966. Vrr111ont,' Stratford, IV-19
19()2. 

Host.-Leaf minel' of 8r/lI[a spp. Martin (1960) recorded B. 
]JalJ!JI'i(rl'a MarRh., B. (lilcr;/wHirl/sis Britt. (= B. llltca L.), and B. 
P01JIIli!o!ia :Marsh. 

BioloY!I.-r..Tal'tin (U)6()) pl'('s('ntl'cl the' life history of this 
specieR. Tn Ontario the adults emerge from the middle of July to 
the .first of Augllst. The females ()ViPMit near the ('enter of the 
leaf. usually neal' a vein, with "ery few eggs placed near the 
margin of the leaf. The larvae fl)l'm typical blotch mineR while 
feeding. On maturing, the larvae drop to the ground and over
winter in the soil. In Maine the adultR begin emerging during the 
last part of June. 

lJisclissio1l.-ThiR species is separated from al7lmlla by the ab
Rence of an anal ('ell in the hindwing. more rounded sheath, and 
larger selTulae of the laneet. The larvae have mesosternal and 
metasternal plates, both absent in nZII1lI1In larvae. ThiR is one of 
the four sawfly leaf miners of Betlila known in North America. 

As explained under alllllll/a, the synonymy of alumna with 
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thomsoni by Benson (1959) was a mistake, and caution should be 
used when referring to distributional and taxonomic data in those 
pUblications that report "Profell11sa alumna (l\IacGiIlivray)" as a 
leaf miner of Betula. The distributional data by Watson (1959), 
for example, are not entirely correct. P. tho?nsoni is probably an 
introduced species. 

Genus BIDIGITUS Smith 
BicZioitus Smith. 1967, p. 280. 

Type-species: Pro/clIu,qa pier tani Burks. Original designation. 


Descriplioll.-Antenna with second segment longer than broad; 
third segment longer than fourth segment; segments beyond third 
gradually decreal>ing in lenhrth. Clypeus truncate; malar space less 
than hal f diameter of front ocellus; postgenal carina absent. 
Prepechls absent. Tarsal claw with two long subequal outer teeth 
and large acute basal lobe (pI. ITI. 23). Forewing with stub of vein 
2.4 and 3ft faint, curved up at apex; vein Im-(,ll strongly directed 
downward meeting CU1 closet' to vein CU1a than to crossvein 
('/I-a. Hindwing with cell R1 open at apex; anal cell present. petiole 
much longer than cell; cells Rs and M absent (pI. II, 17, 18). 

This genus is close to Profe)w!.;((. but it is separated by the bifid 
tarsal claw and wing venation. The single species in this genus is 
known only from California and is associated with Platanus. 

Dt·scription of Ricligitlls Species 


Bidigifll.'i plat((l1i (Burks) 


Pro/f!lI11S(l 7)/ert(l)llIc Burks. 1!157, p. 207, ~, 2, larva; Brown and Eads, 1965, 
pp. 14.22-32. 


PrOff!1I118C1 plutalli: :::;mith, l!Hi(i. p. 7Hl; Burks, 1967, p. 16. 

Ridioitlls Illatani: :::;mith, 1!Hi7, p. 280. 


Pemale.-A v('rage length, 4.0 mm. Black with tegula, extreme 
ap('x of each f('mllr, each front and middle tibia, ba!';al two-thirds 
of hindtibia, and each tarim!'; whitish. \Vings uniformly, lightly
infll~cated. 

Rheath long and narrow, pointed at apex (pI. IV, 47). Serrulae 
of Inm'et far apart. each low, with two anterior and three or four 
posterior RU bbasal teeth (pI. "VII, 85). 

lllale.-iherage length. 4.0 mm. In color and structure similar 
to female. Hypandrium truncate. Genitalia as in plate X, 128 and 
129; harpe long and narrow; parapenis rounded. about as wide a!'; 
long; peni~ yah'e Hlbt'e('tangular with apical and c1orsoapical lobes. 

Larm.-Final feeding stage (pI. XVII, 207-212). Length, 9.0 
mm. Slightly cl()rRo\'entrall~' flattened. "White; head cap!mle and 
leg:; light brownish. In dorsal view slightly \videned at thorax and 
narrowing toward apex of abdomen. 

Head dors()\'en trally flattened, prognathous. Antenna two-seg
mented. seeond segment small; antel1naria large; eyespot posterior 
to antenna. Labrum wider than long. emarginated; epipharynx 
with row of nine to 10 spines on each hal f; left mandible with large 
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apical tooth, two small ventral teeth, and three larger dorsal teeth; 
right mandible similar to left mandible but with two dorsal teeth; 
each mandible with one seta on outer basal angle; maxillary palpl1s 
four-segmented, one seta on second segment; galea long, digitate, 
subequal in length to palpus; lacinia long, with about seven spines 
of unequal length all directed mesally; labial palpus three
segmented. 

Thoracic legs five-segmented, directed laterally, relatively long 
and segments distinct; tarsal claw present. Prosternum with large 
smooth plate of similar color as rest of body, smaller plates located 
centrally on mesosternum, metasternum, and pronotum. 

Prolegs present on abdominal segment 2 to 8 and 10; rudimen
tary on ninth segment. Abdominal segments 1 to 7 each two
annulate. first annulet one-third size of second annulet. Conspicuous 
pleul'allobes present. 

Burks (1957) and Brown and Eads (1965) also described the 
larva. 

Holotype.-U.S.N:~L type No. 63460, a female labeled "Santa 
Barbara, Calif., l\Iay 20, 1956. reared from Platanus racemosa, 
Clark O. Eads." 

Dislributioll.-Kno\vn onlv from California. Califo1"1lia: The 
only adult record is that of ' the type locality. Larvae have been 
taken from the following: Anaheim. Apr. 20, 1962, on Platanus; 
Lakeport. V-16-1952, ex plane tree (leaf blisters); Claremont, 
April 2·1, 1961, Platanus racemosa. Bl'own and Eads (1.965) stated 
that this species is "\'er:,>' common throughout southern California, 
as ,veil as the rest of California." 

Host.-Leaf miner of the California plane tree (Platanus race
11losa Nutt.). 

Bio[og!l.-Brown and Ends (Z 96S) described the life history of 
this species. The adults aopeal' in February and oviposit in the 
upper sUI'face of the leaf. The IHl"\'ae feed for about 30 days making 
blotch mines in the lea\'es. Up to 95 larvae ha\'e been found in a 
single leaf. On maturing. the larvae ell'OP to the soil ;end form small 
cells lined with a tough papel'Y material in which they pupate or 
overwinter. There are from three to fh'e generations a year, and 
7 to 11 weeks are required to complete a life cycle, 

DisclLssion.-TIl<' clamap.'!' CHUSNI b:,>- this specie's has been known 
for a long time in California. but it was believed to be caused by a 
lepidopterouR blotch miner. In 1956 the damage was first recog
nized as being caused by a sawfly, and the sawfly was described as 
new in 1957 by Burks. The tarsal claw and wing venation will 
easily c1isting'uish this species from those of related genera. 

Genus NEFUSA Ro:os 
S efusct Rol"s, 1051. p. 31; Benson. 1950. p, 92; Smith. 1967, p. 281. 

Type-specie;;: .11ess(t anitct MacGillivray. Original designation. 


Descripiioll.-Antenna with second segment longer than broad; 
third l'egment longer than fourth segment; segments beyond third 
subequal in length. Clypeus truncate; malar space linear; postgenal 
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carina absent. Prepectus present, narrow, set off by suture. Tarsal 
claw with one outer tooth and large acute basal lobe (pI. III, 22). 
Forewing with stub of vein 2A and 3A straight at apex. Hindwing 
with cells Rs and M absent; anal cell present; cell RJ open (similar 
to pI. II, 14, 15). 

The presence of a prepectus will separate this genus from all 
other genera of North American Fenusini. The single species 
known for this genus is a leaf miner of Viola in e!lstern North 
America. 

Description of Nefllsa Species 


Nefusa am.bigua (Norton), new combination 

Fenusa ambiguU8 Norton, 1867, p. 225, ~; Dalla Torre, 1894, p. 156; Konow, 


1905, p. 90. 
Messa ambigua: MacGillivray, 1916, p. 157. 
Messa anita MucGillivray, 1923b, p. 23, 5'; Frison, 1927, p. 251. New 

synonymy. 
Fenusa anita,: Ross, 1936, p. 265. 

Nelusa anita: Ross, 1951, p. 31; Burks, 1967, p. 17; Smith, 1967, p. 281. 

Fenusa sp. 1, Shaw, 1940, p. 951. 


Female.-Average length, 4.0 mm. Antenna and head black with 
first and second antennal segments, labrum, and mouth parts yel
lowish. Thorax black with tegula and pronotum white to yellowish. 
Legs entirely yellowish. Abdomen mostly black on dorsum, yellow
ish on venter. '''ings very lightly infuscated. 

Sheath straight above, rounded below, scopa absent (pI. IV, 48). 
Lancet with each sel'rula pointed, with one prominent anterior and 
foul' or five fine posterior su bbasal teeth (pI. VII, 86). 

iUale.-Average length, 4.0 mm. In color and structure similar 
to female. Genitalia as in plate X, 126 and 127; penis valve long 
and slender, subrectangular; harpe truncate at apex; parapenis 
large. rectangu lar. 

Larva.-Shaw U rlJ,O) briefly described the larva, but it cannot 
be characterized by this description. I have not seen specimens. 

Holot!lpes.-M. anita MacGillivray. a female labeled "Wis.," is 
at the Illinois Natural History Survey. Norton's type of ambi.qu1ls 
cannot be located. In his original description Norton (1867) stated 
"Penn. 1 ~. (Smith. Inst.)"; however, I could not locate such a 
specimen in the U.S. National Museum. Norton's original descrip
tion fits tLe interpretation of this species, and three specimens of 
this species at the Academy of Natural Sciences of Philadelphia 
bear a determination label "F'enw;a ambigua," apparently \vritten 
by Norton. 

Distriblltion.-Eastern North America. Maine: Augusta, emgd. 
VIl-2,7,12-1943, Viola; Portland, Baxter Park, June 11, 1967. 
Mal'lI lalld: Bowie, V-29-1945; Glen Echo; Cabin John, VIII-21
1917. lIIa.<;sacllllsett8: Salem, reared, June 27, 1924, violet; Am
herst, VIII-40. Michioan: Bay Co., June 2, 1940; Livingston Co., 
June 5-6, 1943. Neu' York: Ithaca. Aug. 5, 1918. Ohio: Hocking 
Co., 5-25-30. Pcnnsylrallia: State College, 7-3-47, violet leaf 
miner; l\It. Holly Springs, VII-4-1918. Qllebec: Montreal, 3-VI
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06. Tennessee: Gatlinburg, GSMNP, 5500', July 18, 1947. Wiscon
sin: ('''Vis.'' 

Host.-Leaf miner of l'ioZeL sp. Shaw (191,0) reared it from 
1111iol(t peLpilionac(,eL." 

Bio[oU!1.-The only information on the life history of this species 
is a note by Shaw (194() on a F(,IlIlSCL ? attacking violet in Massa
chusetts. Adults were observed from the last of July to the middle 
of August. They deposit their eggs singly in the upper surface of 
the leaf. The larvae feed for 22 to 28 clays, then go into the soil 
where they overwinter. 

DisClissioll.-This species is very distin<:t and is recognized by 
the presence of a prepectus and the light coloration of the first 
two antennal segments, labrum, pronotum, legs, and venter of the 
abdomen. 

Genus PROLATUS Smilh 
Proiuius Smith, 1%7, p. 282. 

~rype-specics: Proia ius (( l'illS Smith. Original designation. 


Descriplioll.-Antenna with second segment about as long as 
broad; third segment !'!.ubeqnal in length to 01' only slightly longer 
than fourth segment (pI. III, 37). C'lypeus truncate; malar space 
linear; postgenal carina absent. Tan;al claw simple, long and 
slendE'l' (pI. ITT, 21). Front tarslls long, 11~ times or more length 
of front tibia; mi(ldle tar!';us 11'~, times length of middle tibia; 
hindtanms shorter than hindtibia- (pI. III, 25). Prepectus absent. 
Forewing with \'ein 2.A and 3A curving up and meeting lA to 
form small basal anal cell. Hindwing with cell RI open; anal cell 
absent; cells Rs and Jf absent (::;imilar to pI. III, 20). 

This genus h; diRtingllished by the Rim pIe tarsal claw, the 
l1l1l1fHwlIy long front and mid(lle tarRi, and the Rubequal third and 
fourth antennal ~egl11ellt!'\. The tal'Ral claw and wing venation most 
closely re1-lembl(' those of Prl/lI.'iCl. 

The Ringle Rnecies of thiR genuR is known only from Oregon and 
the host iR not known. 

O~s('riptiOI\ of Pro/alliS Species 

P1'olatlls (l)'tIlS Smith 
Proia/us ul'tllS Rmith, 1067, p. 283, <;>. 

Female.-Length, 3.8 mm. Black with c!vpeus, labrum, each 
mandible, teg111a, upper pm;terior margins of pronotl1m, extreme 
apex of each femur, and extreme l;ase of each tibia light brown to 
whitish. liVings uniformly. lightly infURcated. 

Head and b()(h-, exeent anterior and lateral lobes of mesonotum, 
densely cO\'('I'('d with fine white hairs. Sheath long and slender, 
rounded below and at apex (pI. TV. 55). Eaeh serl'ula of lancet 
broadly and flatly rOl1n(led with eight 01' 10 Rubbasal teeth and 
Ringle lat('l'al tooth at anterior of each Rcrrula (pI. VII, 84). 

tllale.-8ee Discu1-lsion. 
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Larva.-Unlmown. 
Holotype.-U.S.N.M. type No. 69159, a female labeled "Oregon, 

Josephine Co., 10 mi. N.W. Pinehurst, May 5, 1962, David R. 
Smith." 

Disl,·ibulioll.-01·egon: Pinehurst, May 5, 1962; Corvallis, 
Scott's Hill, moss and ground litter, March 10, 1960 (i!, see Dis
cussion) . 

H osl.-Unknown. 
Biology.-Ullknown. 
Disclissioll.-A character not included in the description is the 

presence of a radial crossvein in the hindwing. This is sometimes 
a variable character in sawflies, and extra veins may appear at 
random in any species. More spet'imens will be needed to ascertain 
its value. A male from near Corvallis, Oreg., fits the description 
given here, but this specimen .i8 of doubtful association because of 
the Jack of a radial crossvein in the hindwing. It does fit the generic 
description. 

Genus FENUSA Leach 

Fl?llllsu. Leach, 1817, p. 126; Wt'stwood, 18·10, p. 54; Cameron, 1882, p. 290; 
Dalla Torrt', 18n4, p. 156; Ashmead, 1898, p. 250; Konow, 1905, p. 89; 
l\[acGillh'l'ay, 19t.!, p. 365; Enslin, 1914, p. 301; MacGillivray, 1916, p. 
157; Bcn::on, 193G, p. 623; Ros::, 1936, p. 263; Ross, 1937, p. 72; Bemon, 
1941, p. 87; Bt'rland, 1947, p. 2fi3; Ross, 1951, p. 31; Benson, 1952, p. 108; 
Takt'uchi, 1952, p. 59; Zirng-iebl, 1955, p. 93; Lorenz and Kraus, 1957, 
p. 138; :Mnlaist', Hn::. n. 37; Smith,19G7, p. 282. 

Type-specie::: Tell t1l1'cdo (E'III]Jhytus) pH mila KI ug. l\[onotypie. 
KulioSlISphillU(( Tischbein, j 84G, p. 79; Konow, 188Gb, p. 2G9; Dalla Torre, 

18!J4, p. 158; Ashmead, 18nS, p. 250; Konow, 1905, p. 89 (CulioslIsphinga); 
En::lin, 1914, p. 301 (= FCl!lLsa Leach); Benson, 1936, p. 623; Zirngiebl, 
1955, p. 93. 

Type-spt'cies: Kalios]lsphill[IU dohrnii Tischbein. l\[onotypic. 
Al)/WcllliHl'lIN O. Co::ta, 1859, p. ·10: Dalla Torre, 1894, p. 158 (= Kalioslls

phillun Tisl'hbt'in); Ren~on. 1936, p. G23 (= Fellllsa Leach). 
Type-specit's : A 7!ilr(c/llilO'US /(11( till II I{ O. Co~ta. l\Ionotypic. 
J(aliofenlls(t Viereck, 1910, p. 5£11; l\IacGillivray, 191G, p. 157; Benson, 1936, 

p. 623 (= Fellllsa Leach). 
Type-spt'cies: Fe)llIsn 1I111li Sundevall. l\Ionotypic. 

Descriptioll.-Antenna with second segment as long as broad; 
third segment longer than fourth segment; segments beyond third 
slightly decreasing in length (pI. III, 32, 33). Clypeus truncate; 
malar space less than diameter of front ocellus; postgenal carina 
absent. Prepf:ctns absent. Tarsal claw simple. Front and middle 
tarsi subequal in length to their respective tibiae. Forewing with 
vein 2.4. and 3.4. curved up, meeting 1A to form small basal anal 
cell. Hindwing- with cell R 1 open; anal cell absent; cells Rs and M 
absent (pI. ITT, 19, 20). 

The simple tarsal claw, basal anal cell of the forewing, open 
radial cell of the hindwing, and shod tarsi will distinguish species 
of this genus. Three species are in this genus, all of which are 
Holm·ctie. They are leaf miners of Alnus, B('tIlZa, and Ulm1ls. 

Larvae are known for all three species of Fen lisa. As a group 
they are diflicult to distinguish from those of Bidigitw~ and Fenella, 
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but the following combination of characters will help to differen
tiate them: Reduced prolegs present on abdominal segments 2 to 
8 and 10 1 dark crescent-shaped marks about prolegs absent; 
mesosternum and metasternum with light or dark plates; sternum 
of first abdominal segment with dark plate (except in doMn'ii). 
The generic key (p. 7) to larvae and hosts will help to separate 
the larvae from those of other Fenusini. 

Keys to Fenllsa Species 

ADULTS 

1. 	 Lateral lobes I)f mesonotum with fine surface sculpture; abdominal 
tergites dull with alutaceous surface sculpture; vein 21" of forewing 
joins R.~ before 3r-lIl; male rare; leaf miner of Ulmus ulmi Sunrlevall 

Lateral 	lobes of mesonotum and abdominal tergites smooth, without 
surface SCUlpture; vein 2r of forewing joins Rs beyond 31'-m (pI. 
III, 1D) .. 2 

2. 	 Antenna longer than thorax with third segment only 11~ times as long 
as fourth segment and segments 4 and 5 at least more than twice as 
long as broad (p. III, 32); hindtibia usually black; male unknown; 
leaf miner of 11 lnus doh1'nii (Tischbein) 

Antennll 	shorter than thorax with third segment twice as long as 
fourth segment and segments ,1 lind 5 less than twice as long liS 
broad (pI. III, 33); hindtibia usually white; males common; leaf 
miner of Betula pusilia, (Lepeletier) 

LARVAE 

1. 	 Large central dark-brown plates on prosternum, mesosternum, meta
sternum, and sternum of first abdominal segment (pI. XVIII, 232, 
233) ; leaf miner of Betula' pus ilia, (Lepeletier) 

Small 	sclerotized plates on mesosternum and metasternum, plate on 
sternum of first abdominal segment present or absent 2 

2. 	 Small plate present on sternum of first a,bdominal segment; distinct 
short spines on venter of ninth abdominal segment and about prolegs 
of eighth abdominal segment (pI. XVIII, 220-222); leaf miner of 
UlmlLB . ',... 1ll11li SundevalJ 

Plate 	on sternum of first abdominal segment absent; venter of apical 
abdominal segments without spines; leaf miner of 111mls 

clohrl1ii (Tischbein) 

Descriptions of Fenllsa Species 

Fenllsa doh1"nii (Tischbein) 

l(aliosysp!t'inga dohrnii Tischbein, 1846, p. 80; AnclJ-e, 1880, p. 238; Konow, 
1886b, p. 269 i Konow, 1890, p. 249; Dalla Torre, 1894, p. 158; Konow, 
1905,p. 89 i Slingerland, 1905, p. 58. 

F'enusa clohrnii: Enslin, 1914, p. 302; l\facGillivray, 1916, p. 157; Yuasa, 1922, 
p. 97; Seidel, 1926, p. 23!l; Ohm'ski, 1933, p. 157; Conde, 1D34, p. 186; 
Ross, 1936, p. 263; Crevecoeur and i\larechal, 1938, p. 496 i Benson, 1940, 
p. 213; Benson, 1941, p. DO; Buhr, 1941, p. 909; 'Wahlgren, 1944, p. 146; 
Berland, 1947, p. 264; Hering, 1!l51, pp. 220, 314; Ross, 1951, p. 32; 
Wahlgren, 1951, p. 75; Benson, 1952, p. 109; Takeuchi, 1!l52, p. 60; 
Maxwell, 1955, p. 5!l; Haizenne, 1057, p. 25; Lorenz and Kraus, 1957, 
p. 140; Rafes, 1958, p. 40; Benson, 1962, p. 392: Smith, 1967, p. 282; 
Benson, 1968, p. 150. 

F'ell!t.~ell(L dohrnii: Dovnar-Zapolsky, 1920, p. 38. 
F'ell1l-sa cltrtll.~ Norton, 1862, p. 199, !il; Norton. 1867, p. 225; Provancher, 

1888, p. 347 (1); Dalla Torre, H19'1, p. 156 i Konow, 1905, p. 90; Cresson, 
1928, p. 5; Taylor, l!J31, p. 451; Ross, 1936, p. 263 (= dohrnii Tischbein). 
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Phaenusa 1/lC/MlOpoclc£ Cameron, 187Ga, p. 6. 

Fenllsa ?ne/allopocia: Cameron, 1882, p. 292; Fletcher, 1891, p. 252. 

Fenusct 'l'Clripes of nuctt., nee Lepeleticl', Dynr, 1893, p. 247; Harrington, 1893, 


p. 59; Dyal', 18DS, p. 137. 
The complete European synonymy is not given here. Benson 

(1952) gave mclcL1lopodCL Cameron and 'Weshuoocl'i Cameron as 
synonyms of this species. 

Fe11la/e.-Average length, '1.0 mm. Black wHh front and middle 
tibiae whitish; hincltibia and all tarsi black to whitish, variable. 
WingR moderately, uniformly infuscated. 

Antenna more slender and longer than that of ]J liS illn ; longer 
than thorax with third segment ll~ times as long as fourth seg
ment and segmentR 4 and 5 at least more than twice as long as 
broad (pI. III, 32). Surface Rculptlll'e on mesonotllm and abdomen 
abgent. Vein 21' or forewing joins Rs apical to 31'-1Il. Sheath short 
and rounded (pI. IV, 59). Lancet with eadl serl'ula low, flat, with 
one anterior and abol\t thl'ee posterior subbasal teeth (pI. VII, 78). 

Ma/e.-Unknown. Parthenogenetic. 
Larl'U.-Final feeding stage (pI. XVHI, 228, 229). Length,7.0 

mm. Similar to the lan'a of 11/lsilla with the following differences: 
Body evenly cOVl'recl with minute darkened spines; sternum of 
first abdominal sl'gment without dark plate; pronotal and sternal 
plates of thornx lightl~' sclrrotized: mandibles with fewer teeth. 

The larva difrer~ from t.hat or /llllli by the lack of a plate on the 
Rternum of the first abdominal segment, lac'k of a eoneentration 
of ~mall spilws on the ,"pnter o[ the ninth abdominal Reg-ment and 
about the prolegs. and by haying two ~pines on the laeinia. 

Dyar (IS!}.]) cle~('l'ihcd ~ix lal'val stages of thiR species, and 
Slingerland (I f}();)) c1es('ribed the larva but eould not clistinguish 
it I'I'om II/llli. Lorenz and Kl'allS (I !J:II) alRO described the larva. 

Hoiol!Jpes.-F. CIl/'tIlS Noriqn, a female labclerl "Penna.," is 
tYJ)P No. I (l;~ 17 at the Acadell1~' of Natural Sciences of Philadelphia. 
TiRehbein's type may be at the Zoological 1'ITuReum, Hamburg-, 
Cermany. 

Dislribuiioll.-Trans(,ontinental across North America; Europe, 
,rapan; SOli l h A friea. '1'11(' followi ng records are merely a liRt of 
]cl('alities tak(ll1 from the ~pe('iml'ns I hn\'c examined. A17Je1·ta: 
Edmonton; '''ahanII111. l?l'ili..::/i ('oII/IIlIll'a: Fel'l1ie. ('olorado: El
elora; Crystola; Granhy: Ro('ky l\follntain Nat'1. Park; Green Mtn. 
Fall~; Caml'rol1 Pass; "'arcl; Empire; Boulder Canyon; Pouch'e 
Rh'er Canyon. CO/I1I('Cricllt: Lymr; Wallin.don]; Stamford. Illi
?lois: Chicago. M(t il1(,: North B riclg-etol1; Orono. Jfassaclwsett,c;: 
N. Adams, Jfichif/(III: Ann Arbor. SriI' TlI'II)1.'!1('ick: Nerepis. Nr1(l
fmmdlallrl: Cook's Brook: Spnl<'e Brook; Rrichy L1<. Rog; Baie 
Verte Cp.; Terra No,'a Nat'1. Parle Aspen Rrook Cp.; Catamaran 
('p.; Crabbs RivE'I' ('amp; ('ormack; Codroy Ponel; COr11('r Rrook; 
DE'er Lake: Big FallR. Xc 1/' Hr:I1I71sllirc: Franconia. ;\'c/(' Mc:l'ic(): 
Taoi'. ;V('l(' JOn}'k: Ithaca: nronklyn. ;VOl'a Sentia: Antigonii'h. 
On/m'in: Ottawa; \Ve~t()n; Swansea. Orr{lnll: Hood River; 'Vallmva 
('0.; \Vallowa l'IUns. PCllllS1111'((lIia: North East. S({.'lkatcl/r'll'an.· 
WaskeRia. ['tali: Hana; Fn(ta l\TtnR. TFa.'{liill(ftoll: Nehcotte. 

Hosl.-Leaf mi1wr of AlI/liS spp. Dyal' (1803) bred this Rpecies 
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from "Alnlls 1'1l{fOSCL (serJ'lIlata)" in Massachusetts, and Slinger
land (1905) recorded this species from European alder (Alnus 
gliltinosa (L.) Gael'tn.). 

Bi%yy.-Slingel'lancl (1905) gave the most complete account 
of the biology of this ~pecies from his observations in New York. 
The adults are active about the middle of May and oviposit in the 
surface of the leaf. usually in the central part between the larger 
veins. ']'he larvae feed for about 3 weeks, mining through the leaf, 
then drop to the ground where they pupate or overwinter in a 
papery cocoon in the soil. All stages have been reported active 
through Septembpl', and there are probably two or three genera
tions 11 year. The damage is recognized by the "blisterlike" appear
ance of the leaves, Up to 12 larvae may feed in a single leaf and 
their mines ('oal(;'s('e to form the "blisters." 

DisclIs,liioll.-This species is most I ikely to be confused with 
1)If,IIilla but may I1p separated b,\r the more slender and longer an
tenna and darker back tibia. The lack of surface sculpture on the 
mpsonotum and flat scrrulae of the lancet '.viII separate dohrnii 
from II/Illi. 

Although Norton deseribed this species in 1862 under the name 
"(,III'IIlS," it fin;t r('('ei\'p(\ attentioll in NOI'th America when it was 
found damaging European alder at the Experimental Farm in 
Ottawa by Flptcher (IS[JI). Harrington (18fJ.1) also found this 
spC'eies in Ottawa. D'\'1lI,' (UW,I) diseoyered this species in Massa
('hm,etts. and Slingerland (I !}()I)) fil'St recorded it from Newark 
and Ithaca, N.Y. 

The European alder leaf miner is the appl'oyed ('ommon l1nme 
for this sp('cies. 

Feu lisa lJIIsil/a (Lepeletier) 

Trnlhrrr/o ll!ol1ila Klug-, 1814,11.277; Krie('hbaumcr, 1884, p. 200. Preoccu
pied. 

FI'IlIl.m llltlllr'/a: T.ea('h, 1817, p. 12G; St('plH'n~. 18~n, p. 41; Westwood, 18'10, 
p. 54; Thomson, 1870, p. 272; Tholl1~on, 1871, p. 18n; ('al11('ron, 1882, p. 
2!l~; EnSlin. l!J101, p. :30~; Britton. 1!l25, p. :340; Britton, 1026, p. 32!l; 
Dovnal'-7.apl)l~ky. 1!l2!l. p. :lD; F'ri('nci, IDal, p. 171; Gla~g-ow, 1!l~2, p. G!l3; 
Malaise, 1[132. p. 27; Fl'i(,lld, lOa:!, p. 2!l1; Obarl'lki, l!Jaa, p. 157; Twinn, 
Ill:!·I, p. 7Ci;i\Ial·rin('r. H):{(i. p..12; Hering, 1!l:n, p. 75; Balch. 10!3!l, p. 37; 
BI'own, H140. p. J(i; Ben~on, 10,10, p. 21:1; Buhr, ID41, p. !l12; Wahlgren, 
U14'1, p. 147; B('rland, 1!)·li. p. 2nl; Ikring, 1051, p. 314. 

EmJlhlltHs pI/mila: Harlig, 18:37, p. 250. 

['/i(/C·Il1(.WI 71l/mila: ('al11('I·on. 187Ga, p. 7; Andre, 1880, p. 231. 

KCl/iOllllSplt in!I(; pum if,,: Kono\\', 1885, p. 2n7; Konoll', 188Gh, p. 2nD; Konow, 


18DO, p. 2.1[1; Dalla Torr(', I8!'>!, p. 158; KOIlOW, 1!105, p. 8!l; Zirngiebl,
19n5, p. !l3. 

Do[erl!1I ]!llsillull Lep('\eli(>r, 1823, p. 120; Blanchard, 18,10. p. 2H. 
P/WC'IlWl(I ]lwlillct: Andr'{>, 1880, p. 220. 
FC'lllCs(!. 	]lltSil/CI: Rosl'l, l!l:lG, p. 2n5; Benson, 1!lol0. p. 213; Ross, ln51, p. 31; 

'Wahlgren, In51, Jl. 75; IJem.on, 1052, p. 1O!I; ~laxwelI, l!lIjij, p. 5!l; 
Peterson. 1!l5fi, p. 270; Ghent, H)ij(j, p. 17; Haizenne, l!157, )1. 25; Lorenz 
and Kraus, If/57, p. 1·10; ~('/llIder, l!l5R, p. 150; Lind(]lIil'lt, 1050, p., fi26; 
Benson. 1!Hi2, p. 302; ('heng unc! LeHollx, UlI15, p. 17ii; Smith, 1!lG7, p. 
282; Burks, l[Hi7, p. 10. 

Femule.-1'werage length, :{'7 mm. Black with extreme apex of 

http:i(/C�Il1(.WI
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each femur, each tibia, ano. tarsus whitish. Wings lightly infus
cated, darker on basal half. 

Antenna stocky, shorter than thorax; third segment twice as 
long as fourth segment; segments 4 and 5 less than twice as long 
as broad (pI. JII, 33). l\'Iesonotum and abdomen without surface 
sculpture. Vein 21' of forewing joins Rs apical to 3r-?!l (pI. III, 19). 
Sheath short and rounded (pI. IV, 59). Lancet with each serrula 
low ancl flattened. with one anterior and five or six posterior sub
basal teeth (p1. VII, 79). 

Male.-Average length, 3.5 mm. In color and structure similar 
to female. Genitalia as in plate X, 124 and 125. 

Lal'l'a.-Final feeding stage (pI. XVIII, 230-235). Length, 5.5 
mm, Slightly dorsoventrally flattened. 'White; head capsule light 
brown; plates of thoracic sterna and sternum of first abdominal 
segment dark brown. 

Head dorsoventrally flattened, round from above, prognatholls. 
Antenna one-segmented. Labrum slightly emarginated with two 
!'letae on dorsal surface; epipharynx with row of four or five stout 
spines on each half; maxillary palpus four-segmented, first, sec
ond, and third segment:'> each with one small seta; galea conical, 
subequal in length to maxillary palpus: lacinia with two stout 
spines; pal pifer with fellI' setae; right mandible with four ventral 
and two dorsal teeth; left mandible with foul' ventral and three 
dorsal teeth; each mandible with one seta on outer basal angle; 
labial palptls three-segmented; mentum with four setae. 

Thorax 'with d:u'k prosternal, mesosternal, and metasternal 
plate:'>. Thoracic' legs {h'e-segmented, short and directed laterally;
tarsal cIa\\' small but present. 

Sternum of first abdominal segment with dark plate. Prolegs on 
abdominal ~wgments 2 to R. Abdominal segments 1 to 8 each with 
two annllkts. Small spineH on venter of ninth segment and about 
pl'olegs absent. 

The larva ha~ bppn described by Friend (1!J88) , Peterson (Ir).';6), 
Lorenz and Kraus (1,115,'). and Lindquist (1 !J5l}). 

lI%l!Jpe.<;.-Kll1g's type is probably in the Zoological Museum 
of Berlin. The location of Lepeletier'::; type is not known; it may 
be in the l\Tus(,lIm of Natural History, Paris. 

Disiribuliol1.-Northea:::;tel'n and northwestern United States, 
:::;outheastern Canada: Europe. The following records are from 
those specimens 1 have examined; in States 'where this species is 
widespread. specific localitie~ are not given. Connecticut: Wide
spread. J1aiuC': \Videspread. Jf(p(.';(l('lllls('tts: \Videspread. New 
Brunswick: \YideHpl'eac1. X ('I(' fO/l1/dlal/d : Insular, widespread. New 
Ha1ll}Jsllil'c: \Yidespread. N('ll' .{(')'.'!ey: \Videspread. New York: 
Widespread. XOl'a S('otia: Widespread. Olltario: St. George; Isling
ton. O]'('{/Ol/: (ire:::;ham. QII('iJ('(': Widespread in southern part of 
Province. 1'('1'111 (III f " \\Tidespreac1. This spec-ies has also been re
corded in the F.R. Agl·. Res. Sen'. ('oop. Econ. Insect Rpt. for 
1967 (17 (::3.1): 800) from the following States, but I have not seen 
specimen:::;: Delaw<ll'e, Indiana, Towa, i\Taryland, Michigan. }\'linne
sota, Ohio. Pennsyh'ania, Rhode Island, Washington, 'Vest Vir
ginia, and Wisconsin. 
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Host.-Leaf miner of Betula spp. 
Biology.-Friend (1988) published the most complete biological 

treatment of this species in North America. The adults fly early 
in the spring, usually in May, and are very common everywhere 
around birches. There are several generations a year, and the 
adults may be collected from May to August. Oviposition is on the 
surface of the leaf, not on the margins as is that of Heterarthnts 
nemoratzts and Messa ?lana. On maturing, the larvae drop to the 
soil to pupate or overwinter. The birch forests of the Northeastern 
States may turn entirely brown as a result of the damage by the 
mining larvae. 

Disc:ussioll.-This species may be confused with doll?'1di but is 
separated by the shorter antenna and \vhite back tibia. The lack 
of Rurface sculpture on the meRonotUI11 and low flat serrulae of the 
lancet will separate it from ulllli. 

This species was first discove!'ed in North America by Britton 
(1 !J2ii) in Connecticut. It has since become widespread in north
eastern United States, eastern Canada, and more recently has 
been introduced into Oregon and WaRhington. Friend (1933) 
reported on its history and included a good bibliography. 

The approved common name for this species is the birch leaf 
miner. 

Fel171.'lG 11l1l1i Sundevall 
F'enltsa Itlmi ~undeyall, 1844, p. 240; Healy, 1869, p. 297; Kaltenbach, 1874, 

p. 539; C'an1('ron, 1882. p. 295; Enslin, 1914, p. 302; Doynar-Zapolsky, 
1929, p. 38; Conde, 1934, p. 185; Stritt. 1935, p. 187; Grandi, 1936, p. 246; 
Skala. 1936, p. 51i; Ross, 1936, p. 2G5; C'reyecoeur and l\[arechal, 1938, 
p. 497; Benson, 1940, p. 213; Henson, 1941, p. 89; Buhr, 1941, p. 925; 
Wahlgren, 1944, p. 147; Berland, 1!147, p. 2G4; Wahlgren, 1951, p. 75; 
Ross, 1951, p. :n; Bem;on. 1952, p. 109; l\faxwpll, 1955, p. 58; Zirngiebl, 
H155, p. 93; Raizenne, 1957, p. 2!J; Lorenz and Kl'Uus, 1957, p. 140; Benson, 
1962, p. 392; Smith, 1967, p. 282. 

Ph aellItS(I, 1tlmi: Cameron, 1876a, p. 9; Andre, 1880, p. 230. 
Ka/iosIlSphill.qa ulmi: Konow, 18HGb, p. 269; Konow, 1890, p. 249; Dalla Torre, 

1894, p. 159; Slingerland, 1905, p. 49; Konow, 1905, p. 89; Herrick, 1913, 
p.491. 

K(cliofl'llltSa ulmi: Viereck, 1910, p. 591; MacGillivray, 1916, p. 157; Yuasa, 
1922, p. 97; Twinn. 1934, p. 77. 

"an elm leafminer," Felt, 1&981\, p. 21; Felt, 1898b, p. 237. 
Messa alsia MacGillivray, 1923b, p. 22, 9; Frison, 1927, p. 251; Ross, 1936, 

p. 265 (= llimi Sundeyall). 

Femule.-Averag-e length, 4.0 mm. Entirely black with front 
tibia whitish and middle tibia and hindtibia brownish. 'Wings uni
formly, lightly infuscated. 

Antenna stocky; third segment 1t/:! times length of fourth seg
ment; segments 4 and 5 less than twice as long as broad (pI. III, 
~3). Lateral lobeR of mesonotum with fine surface sculpture; ab
dominal tergites dull with ailltaceous surface Rculpture. Vein 2r 
of forc\ying meets Rs basal to 31'-nl. Sheath short, rounded (pI. IV, 
58). Lancet with each sen-ula long, Iobelike, rounded at apex, 
withoutsllbbasal te('lh (pI. VII, 77). 

IJIule.-(lnknown in North America. Rare hl Europe (Benson, 
1{)52). 

http:Ka/iosIlSphill.qa
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Larva.-Final feeding stage (pI. XVIII, 220-227). Length, 7.8 
mm. Slightly dorsoventrally flattened. White; head capsule, notal 
and sternal plates of thorax, and sternal plates of first three ab
dominal segments light brown. D0rsum and venter of body with 
fine microscopic setae, larger and more abundant around prolegs 
of abdominal segments 7 and 8 and on ventral swellings of abdom
inal segment 9. 

Head dorsoventrally flattened; prognathous. Labrum slightly 
emarginated, two setae on dorsal surface; epipharynx with six 
stout spines on each haH; right mandible with three ventral and 
two dorsal teeth; left mandible with three ventral and three dorsal 
teeth; one seta on outer basal angle of each mandible; maxillary 
pal pus four-segmented; galea conical, subequal in length to maxil
lary pal pus ; lacinia with three l'ltout spines; three setae on palpifer; 
labial palpus three-segmented, conspicuous; mentum with four 
setae. 

Pronotal plate present; large prosternal plate and small meso
sternal and metasternal plates present. Mesonotum and meta
notum with dorsal swellings lacking microscopic setae. Thoracic 
legs five-segmented, small; tarsal claw minute, hooklike, appearing 
absent but visible under high magnification. 

Venter of abdominal segments 1 to 4 with small light central 
plates. Prolegs present on segments 2 to 8, each with numerous 
microscopic spines about them; swellings on venter of segment 9 
with concentration of small spines. 

Healy (18(J9a), Slingerland (190':;), Yuasa (1922), and Lorenz 
and Kraus (HHi/) also described the larva of Illmi. Maxwell (1955) 
described the internallan'al anatomy. 

HolotYfJes.-M. alsia I,TacGill ivra)T. a female labeled "Ithaca, 
N.Y., 16 May 97," is at the Illinois Natural History Survey. The 
location of Sunde\'all's type is not known. 

Distribulio1l.-Northeastern United States and southeastern 
Canada. The following records are from those specimens that I 
have examined . .1lasgacllllsetts: Danvers, V-15-26, Ulmus. iHichi
[Jan: East Lansing, 1\Iay 15. 17, 1963. Neu' YQ?'k: Ithaca, June 6, 
1904, V-22-J 926. V-17-1963. June 2. 1904; Van Natta's Dam, 
Ithaca, May 23, 1937; Inlet 'lalley, Ithaca, V-3-1913; Ne\v Ro
chelle, May' 9. 1925; Geneva. May 17, 1954, V-18-15; Delmar, 
May 15, 1906; Albany. April 5, 1903. Ontario.' Weston, May 29, 
193·1. Ql/r!Jec: St. Hillaire. 24-V-22. 

Hosl.-Leaf miner of elm (Ulmus spp.). Felt (1898a) re
corded it from American elm. However. Slingerland (1905) re
corded it from English and Scotch elms in New York and stated 
that the American elms were immune from attack even where the 
different host species were g-rowing in close proximity. 

Bioloy!/.-Slingerland (1 flO.,)) reported on the biology of this 
species. The adults fly from the middle of l\lay to the first of June. 
The eggs are usually inserted near the midrib of the leaf, some
times as many as 25 pel' leaf. The larvae feed for about 3 weeks, 
and, as the~r dewlop, the mines may coalesce to give a blistel'like 
appearance to the leaf. About mid-July the larvae drop to the 
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ground and form thin papery cocoons in the soil where they over
winter. There is one generntiona year. 

DisCliSsioll.-The surface sculpture of the mesonotum and ab
domen, the position of vein 21' in the forewing, and the lobe like 
serl'ulae of the lancet will separate this species from other Fenusa 
species. 

This is probably an introduced species that was brought to 
America with the imported elms. The first record for North 
America is that by Felt (18lJSa), who recorded it from New York 
as being a pest of elms. Slingerland (1905) first found this species
in New York in 1899. 

The approved common name for this species is the elm leaf 
miner. 

Genus FENELLA Westwood 

Fenella Westwood, 1840, p. 54; Cameron, 1882, p. 288; Konow, 1886b, p. 271; 
Dalla Torre, 1894, p. 155; Ashmead, 1898, p. 250; Konow, 1905, p. 90; 
Enslin, 1914, p. 308; Benson, 1936, p. 623; Benson, 1941, p. 87; Berland, 
19,17, p. 2G7; Benson, 1952, p. 109; Benson, 1953, p. 136; Lorenz and 
Kraus, 1957, p. 138; Smith, 1967, p. 281. 

Type-species: Fellella.lligrita Westwood. Monotypic. 

Descriplioll.-Antenna with 11 or 12 segments; second segment 
longer than broad; third segment longer than fourth segment; 
segments beyond third subequal in length (p1. III, 34). Clypeus 
truncate; malar space less than diameter of front ocellus; postgenal 
carina absent. Tarsal claw simple, basal lobe absent (pI. III, 21) ; 
fourth segment of back tarsus not conspicuously produced apically 
(pl. III, 28). Forewing with vein 2A and 3A curved up and joining 
lA forming small basal anal cell. Hindwing with radial cell open; 
ana] cell absent; cells Rs andllf absent (similar to pI. III, 19,20). 

Fenella is close to Fe1111sa, but it may be separated by the longer 
antenna and the less apically produced fourth segment of the back 
tarsus. Also, members of this genus are associated with herbs, 
whereas members of Frm(sa are associated with trees. 

This is a small genus of about six species, only one of which has 
been found in North America. Benson (1953) treated five species 
in a revision of this genus. 

Description of Fellella Species 


Fenella nigl'ita Westwood 


Fenella nigrita. Westwood, 1840, p. 54; Thomson, 1870, p. 270; Thomson, 1871, 
p. 180; Cameron, 1876a, p. 15; Andre, 1880, p. 233; Cameron, 1882, p. 288; 
Brischke and Zaddach, 1883, p. 257; Konow, 1886b, p. 271; Konow, 1887, 
p. 276; Konow, 1890, p. 249; Dalla Torre, 1894, p. 155; Ghigi, 1904, p. 16; 
Enslin, H114, p. 308; Dovnar-Zapolsky, 1929, p. 39; Dovnar-Zapolsky, 
1931, p. 55; Conde, 1934, p. 186; Stritt, 1935, p. 187; Grandi, 1936, p. 250; 
Kvicala, 1938, p. 151; Benson, 1940, p. 213; Bcnson, 1941, p. 89; Buhr, 
1941, p. 908; Wahlgrcn, 19/1.1, p. 148; Berland, 1947, p. 268; Wahlgren, 
1951, p. 7G; Benson, 1952, p. 109; Benson, 1953, p. 136; Lorenz and Kraus, 
1957, p. 140; Ermolenko, 19G1, p. 94; Smith, 1967, p. 281. 
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Female.-Average length, 3.0 mm. Black with labrum, extreme 
apex of each femur, each tibia, and each tarsus brownish. Wings 
uniformly, moderately infuscated. 

Sheath ,c:;hort, rounded, without scopa at apex (pI. IV, 54). Basal 
serrulae of lancet pointed, with no anterior and seven or eight 
fine posterior subbasal teeth; apical serrulae flattened, each with 
seven or eight fine teeth on apical flattened margin (pI. VII, 82) . 

./J'lale.-Unknown. Parthenogenetic. 
Lal'va.-Final feeding stage (pI. XVII, 213-219). Length, 6.0 

mm. Dorsoventrally flattened. White; head capsule, pronotal plate, 
large prosternal plate, and small mesosternal and metasternal 
plates light bTown; dorsum of 10th abdominal segment very light 
brown. 

Head dorsoventrally flattened, prognathous; oblong in dorsal 
view. Antenna conical, indistinctly three-segmented. Labrum 
slightly emarginated with two setae on dorsum; epipharynx with 
row of five short spines on each half; each mandible with three 
teeth; one seta on outer basal angle of each mandible; maxillary 
palpus four-segmented, palpifer with two setae; galea long, sub
equal in length to maxillary palpus; lacinia with two long stout 
spines; labial palpus three-segmented, long and distinct; mentum 
with four setae. 

Pronotal plate present; large prosternal and small mesosternal 
and metasternal plates present. Thoracic legs five-segmented, short, 
directed laterally; tarsal claw present. 

Prolegs on abdominal segments 2 to 8, indistinct on 10. Abdomi
nal segments 1 to 8 indistinctly two-annulate. Small plate on 
sternum of first abdominal segment. Dorsum of 10th abdominal 
segment slightly darkened, with numerous setae. 

Lorenz and Kraus (19.57) described the larva of this species. 
Ho!olype.-Westwood's types are in the Hope Museum, Oxford, 

England. 
Distl'ibllti01l.-Northeastern United States and southeastern 

Canada; Europe. Connecticut: Canaan, 15-VIII-65, A. Stone. 
Maine: Penobscot Co., 3 mi. N. Passadumkeag, May 20, 1966, 
D. R. Smith. Michigan: E. Lansing, May 17, 1963, F. E. Giles, May 
18, 1962, G. Eickwort. Onta1'io: Ottawa, ex Potentilla, July 20, 
1964, W. R. Richards. 

Host.-Leaf miner of Potentilla sp. In Britain it is found on 
Agl'imonia ellpatol'1'a L. and Potentilla 1'eptans L. (Benson, 19.52). 

Biology.-There is no North American literature on the life 
history of this species. In Europe Wahlgren (1944, 1951) and 
Lorenz and Kraus (1.fJ.57) published some life-history notes. 

DisCliSsioll.-This small species was first collected in North 
America at Ottawa, Ontario. Since then several specimens havG 
been found from other locaiities. It is identical to the European 
specimens of nigrita and may be an introduced species. 
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Forewing (1) and hindwing (2) of Endelo1nyia aethiopsj forewing (3) and 
hindwing (4) of Calil'oa cerasij ldndwing of C. lorata female (5), C. fas
ciat(t male (6), and C. lora.ta male (7); forewing (8) and hindwing (9) of 
H eteral'thrlls nemoratus. [A = anal cell; 2A + 3A = second and third 
anal vein; jH = media, medial cell; 1m-clL = first mediocubital crossv'<!in; 
Rs =- radial sector, radial sector cell; Rs + 111 = radial sector and media; 
Sc + R = subcosta and radius.] 
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Forewing (10) and hindwing (11) of Metal/us rohwC1'i; forewing (12) and 
hindwin;.~ (13) of Messn leueostoma; forewing (14) and hindwing (15) of 
Pro!cl/w;a c(lJutdellsis; hindwing of ]J. IhoJ/lsoni (IG); forewing (17) and 
hindwing (18) of []icii.gU1!s I)latani. [/1 ::;:: anal c:ell; 2A + 3/1 ::;:: second 
and third anal vein; Cn, ::;:: cubital vein; CU,(( ::;:: cubital anal vein; Clt-n ::;:: 

cubital allal croHsvein; 1m-cu ::;:: first mediocubilal crossvein; R, = radial 
cel!.] 
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Forewing (1!) and hindwing- (20) of PClInsa 1JUsi/fn; tarsal claws of P. 
1)llSil/ct (21), Ne/usn CL1Ilbir/1W (22), fJicii{Jitlts 1)laialli (23), and Setaba1'(L 
histriol/ica (24); front legs of ['I'ola/us a'r/LLS (25) and PrJllu-sa pllsilla (26); 
apex of hindtarslIS of P. pll.~illtl (27) and Pe/ldla lli{Jl'il(/. (28); head, dor
sal, of Calirou cerasi (29) and Ilc/emr/hl'l.I..~ lw)1wraius (30); antennae of 
H. 1WllllJratw; (:31 l, fi'el/ltS(( dohl'llii (32), P. pusilla (33), Pel/ella nf{Jritu 
(34), Me'NSa. horiul(IJU(, (85), ill. /WlI(/. (30), Prola.tlts ((r/1£S (37), J1Jetallus 
ro/twc'ri female (38), and M. rohweri 111'1le (3!). 
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42 

40 

Antennae of Ca.liroa fascinta. (40), C. litltrata (41), and Enclelomyia aethiops 
(42). Female sheaths: Lateral (43) and dorsal (44) of Hetera1·thrus 
nemomtus; lateral of iHetnllu.s 1'ohweri (45), M. Cn1Jitaiis (46), Bicligitus 
platnni (47), and Nefusn Clmbiglla (48); lateral (49) and dorsal (50) of 
iHessa nnna; lateral (51) and dorsal (52) of ill. h01·tulana; lateral of Pro
fennsa canadensis (53), Fenella ni[Jrita (54), Prointus artus (55), Pro
fenusa ahwma (56), P. thOlHsoni (57), Fenusa ulmi (58), and F. pusilla 
(59); lateral (60) and dorsal (61) of Setnbam hist1·ionica. Female lancet 
of Enclelomyia. nethiops (62). 
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Female lancets of Caliroa clistincta (63), C. hyalina (64), C. litItrata (65), 
C. potio/ata (66), C. lunata (67), C. lorata (68), and C. labrata (69). 
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70 


Female lancets of Caliroa cerasi (70), C. floriclana (71), C. nyssae (72), C. 

Zobala (73), and C. obso/eta (74). 
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Female lancets of Caliro(t fascia/a (75), C. quel'cltscoccineae (7G), Femtsa 
ltlmi (77), F. cloh1'nii (78), F. 1)l(sil/n (79). Messn 1)01nt/ijoliella, (SO), M. 
1!'llcstneii (S1), Fenellct lIif/l'itc£ (S2), Seta bam hist1'!'onic(t (S3), P1'o/atus 
qrtus (84), [Hcliyitns pia.tani (85), and Nefusa. ambiYlla (SG). 
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Female lancets of Metallus bensoni (87), ivl. ca,pitalis (88), M. rohweri (89), 
P1'o/enusa, canadensis (90), P. thomsoni (91), P. alumna (92), P. inspirata 
(93), and P. lud/ex (94). 
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Female lancet of Messa nana (95); male harpe and parapenis of Caliroa 
hyalina (96), C. labrata, (97), C. lomia (98), C. obsoleta (99), C. petiolata 
(100); harpe and parapenis (101) and penis valve (102) of C. liturata; 
harpe and parapenis (103) ancl penis valve (10,1) of C. jasciata; harpe and 
parapenis (105) ancl penis valve (106) of C. nyssae; penis valve of C. 
lobata (107). 
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Male harpe and parapenis (IDS) and penis valve (10D) of Metallus rohweri; 
harpe and parapenis (110) and penis valve (111) of Messa populifoliella; 
harpe and parapenis (112) and penis valve (113) of M. lencostoma; harpe 
and parapenis (11<1) and penis valve (115) of M. wucstncii; harpe and para
penis (116) and penis valve (117) of Setabm'a hisi1'ionica; harpe and para
penis (l1S) and l)enis valve (l1D) of Profenusu canadensis; harpe and 
parapenis (120) and penis valve (121) of P. ((lHllma; harpe and parapenis 
(122) and penis valve (123) of P.illspi1·ata; harpe and parapenis (124) 
and peni.; valve (125) of FCI/'!!sa 1J1lsilla; harpe and parapenis (126) and 
penis valve (127) of NejllSct ((1Itb'jUHn; harpe and parapenis (12S) and penis 
valve (129) of Bidigitus pi(ttctni. 
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Enae/o?nyia (wthioP8 larva: Head and thorax (130); third abdominal seg
ment (13:1.); eighth, ninth, and 10th abdominal segments (132); maxilla 
(133); epipharynx (134); right (135) and left (136) mandibles, ventral. 
Caliroa cerasi larva: Lateral (137); maxilla (138); epipharynx (139); 
left (140) and right (I'll) mandibles, ventral. 
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H eterarthrus nerno1'atus larva: Thorax and first two abdominal segments, 
ventral (142): eighth, ninth, and 10th abdominal segments, ventral (143); 
labium and maxilla, ventral (144); epipharynx (145); right (146) and 
left (147) mandibles, ventral. Messa nana larva: Labium and maxilla, 
ventral (148); right (140) and left (150) mandibles, ventral; epipharynx 
(151) ; thorax ancI first three abdominal segments, ventral (152); abdominal 
segments 7 to 10, ventral (153). 
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Metallus rohweri larva: Labium and maxilla, ventral (154); epipharynx 
(155); head, dorsal (156); right (157) and left (158) mandibles, ventral; 
thorax and first three abdominal segments, ventral (159); nbdominal seg
ments 7 to 10, ventral (160); entire larva, lateral (161). Metallus capitalis 
larva: Right (162) and left (163) mandibles, ventral. 
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ly!essa, sp. larva: Entire larva, lateral (164); thorax and abdomen, ventral 
(165); right (166) and left (167) malldibles, ventral; epipharynx (168); 
labium and maxilla, ventral (169). Messa sp. larva: Right (170) and left 
(171) mandibles, ventral; epipharynx (172); lacinia (173). Profenusa. 
'inspirata larva: Labium and maxilla, ventral (174); right (175) and left 
(176) mandibles, ventral; epipharynx (177) i thoracic leg (178); thorax 
and first two abdominal segments, ventral (179); third abdominal segment,
dorsal (180). 
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Profenusa titolll8oni larva: Entire larva, lateral (181); thorax and first two 
abdominal segments, ventral (182); spines of integument (183); thoracic 
leg (184); epipharynx (185); labium and maxilla, ·...entral (186); right 
(187) and left (188) mandibles, ventral. P1'ofenusa, f;l,wma larva: Thorax 
and first two abdominal segments, ventral (189); thoracic leg (190); 
spines of integument (191); head, dorsal (192); epipharynx (193); right 
(194) and left (196) mandibles, ventral; labium and maxilla, ventral (196). 
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ProfenusrL lucifex larva: Right (197) and left (198) mandibles, ventral; 
head, dorsal (199); thoracic leg (200). Profenusa. canadensis larva: En
tire larva, lateral (201) ; thorax and first three abdominal segments, ventral 
(202); epipharynx (203); right (204) and left (205) mandibles, ventral; 
labium and maxilla, ventral (206). 
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Bidigitlts platani larva: Head, dorsal (207); epipharynx (208); right (209) 
and left (210) mandibles, ventral; labium and maxilla, ventral (211); 
entire larva, lateral (212). Fenella nigrita larva: Entire larva, lateral 
(213); thorax and first three abdominal segments, ventral (214); labium 
and maxilla, ventral (215); epipharynx (216); right (217) and left (218) 
mandibles, ventral; head, dorsal (219). 
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Fenusa ulmi larva: Entire larva, lateral (220); thorax and first four ab
dow',al segments, ventral (221); apical four abdominal segments, ventral 
(22t.); thoracic leg (223); epipharynx (224); labium and maxilla, ventral 
(225); right (226) and left (227) mandibles, ventral. .Fenusa dohrnii 
larva: Right (228) and left (229) mandibles, ventral. Fenusa pusilla 
larva: Right (230) and left (231) mandibles, ventral; entire larva, lateral 
(232) ; thorax and first two abdominal segments, ventral (233); epipharynx 
(234); labium and maxilla (235). 
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