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tinguished from all the other species of Amphibolips by having the

base of the second tergite aciculate, while in all the others it is

smooth. They are robust species, with the hind margin of second

tergite and exposed parts of the rest confluently punctate.

KEY TO DESCRIBED ACOUN-GALL-PRODUCING SPBCIKS OV AMPHIBOLIPS.

1. Wing uDiformly dark smoky brown, almost black, with clear spot above

costal hinge. Scutellum not emarginate and without distinct median

frroove on disk behind pits. Abdomen less than .8 as broad as long.

Size 4.5 mm. Gall on Q. laurifoUa Michaux and Q. pfiellos Linnaeus.

7-11 mm. in diameter fuliginosa Ashmead.

Wing not uniformly smoky, but clouded in radial and apical cells. Scutellum

emarginate with median groove on disk. Abdomen .9 as broad as long.

Size about 6 mm 2

2. Parapsidal grooves percurrent but narrow, the median transversely rugose.

Producing galls 25-35 mm. in diameter, which do not wrinkle or become

exceedingly hard in drying. On Q. marUandica Muenchhausen.

gainesi Bassett.

Parapsidal grooves distinct in the sculpture only posteriorly, but their posi-

tion indicated the rest of way by broad shallow depressions of surface.

Median indistinct. Galls 1.5-25 mm. in diameter, becoming very hard

and wrinkled in drying. On Q. rubra Linnaeus, Q. veltitina Lamarck, and

probably other red oaks prunus (Walsh).

Further collecting and rearing will no doubt discover additional

species in this group of Amphiholips. No galls of this type are yet

known from the Eockies and Great Basin or from the Pacific slope.

An undescribed gall, probably made by a species of this genus, is

tigured on plate 1, figure 1.

AMPHIBOLIPS FULIGINOSA Ashmead.

The galls of this species were described as dropping from trees of

Q. laurifolia in August. The type flies were found dead in a box of

galls put away four years earlier, so date of emergence was not

known. The type locality is Jacksonville, Florida. The writer has

collected galls on Q. phellos as well as on Q. lauHfolia and at the fol-

lowing places: Jacksonville, Live Oak, Lake City, River Junction,

Tallahassee, Carrabelle, Gainesville, Ocala, Clearwater, and Daytona,

in Florida ; Savannah, Georgia ; Poplar Bluff, Missouri ; and Rosslyn,

Virginia. A pupa was found inside a gall on October 22 and an adult

December 1. An adult emerged in breeding cage May 1. Transfor-

mation takes place in fall and the flies remain in the galls during the

winter to emerge the next spring.

AMPHIBOLIPS GAINESI Bassett.

The type and only published locality for this species is Austin,

Texas. The writer has collected the galls at Mineola, Palestine, Vic-

toria, Cuero, and College Station, in Texas; Marianna, Florida; and

at Texarkana and Hot Springs, Arkansas. At the latter place the
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galls were very abundant in October, 1917, many trees having a dozen

or two underneath. At that date some of the galls contained pupae.

Adults and full-grown larvae were found inside the next January

and one emerged May 25, 1918. Transformation thus takes place in

the fall and emergence the next spring. The emergence begins the

first spring after the galls drop and is distributed over at least two

seasons.

AMPHIBOUPS PRUNUS (Walsh).

Plate 1, fig. 2.

These galls have been seen by the writer on Q. rubra at Kilbourn,

Wisconsin ; Porter, Indiana ; and Ironton, Missouri. Like the others,

transformation takes place in the fall and emergence in the spring,

distributed over more than one season. Similar galls occur on various

red oaks, and only by rearing the adults can it be determined whether

they are all formed by this species or whether several species are in-

volved. Illinois is the type locality, but until material reared from

various oaks is at hand the host source of the type fly is in some doubt.

Genus BIORHIZA Westwood.

BIORHIZA ELDGRADENSIS (Beutenmueller)

.

Plate 3, fig. 10.

A7^driC4iS eldoradensis Bkutenmueller, Bull. Brooklyn Ent. Soc., vol. 8,

1913, p. 105, fig. 12.—Fext, Key to Amer. Ins. Galls, N. Y. St. Mus., Bull.

200. 1918, p. 118.

This Californian species was described from males only and the

type and a paratype male are in the United States National Museum.
They are from Los Angeles and bear the Koebele number 109 in red

ink. Eecentlj'^ a series of 31 additional specimens (11 males and 20

females) was discovered in the museum, all with the same Koebele

number 109 and from Sonoma County. The author also has 6 males

and 5 females reared in September from galls in wisUseni acorns,

which he collected at Santa Margarita on August 13, 1916. Both sets

of males agree with the types of eldoradensis, and the female of the

species is here described for the first time. As the mesoscutum is

smooth and shining, the parapsides percurrent, second segment of

hind tarsus shorter than fifth and the third antennal segment of the

male is emar'ginate, the species is here transferred to the genus Bior-

hiza.

Female.—Pale buff to honey-yellow, propodeum often darker, ab-

domen reddish brown, almost black posteriorly. Head coriaceous;

seen from above axial line .56 width of head with cheeks widened be-

hind and longer than eyes, face from in front elliptical, widest op-
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posite middle of eyes, interociilar space .55 transfaciul and area l.-i

times as broad as high, malar space half eye with groove and parallel

stria to mouth, low median ridge on face above clypeus, antennocular

space less than ocellocular, palpi 5- and 3-segmented, antennae 14-

segmented, lengths of first four as 16:7:17:12, 5-13 gradually

shorter, last about 1.5 times preceding, distal third not more slender.

Mesoscutum wider than long, shining, feebly coriaceous, with scat-

tered hairs, parapsidel grooves deep, smooth, precurrent. their sepa-

ration behind at least one tenth width of head, anterior and lateral

lines faint. Scutellum rugoso-punctate with two large smooth pits

at base. Carinae on propodeum bowed out, inclosing a space wider

than high with trace of a median ridge in some specimens. Hind

tarsus shorter than tibia, second distinctly shorter than fifth, claws

simple. Wings hyaline, second abscissa of radius angled and

slightly clouded, not longer tlian apical part of subcosta. areolet

reaching one-fifth and cubitus two-thirds way to basal, surface

pubescent, margin ciliate. Abdomen compressed, longer than broad,

second tergite occupying .7 and with a transverse row of hairs across

middle. Ventral valves protruding obliquely, ventral spine at least

3 times as long as broad. Ovipositor when dissected out 1.2 times

as long as antenna. Using width of head as base tlie length of meso-

notum ratio is 1.1, antenna 2.0, ovipositor 2.2-2.4. wing 3.4.

Length of 25 pinned specimens 2.4-3.1 mm. Average 2.8 mm.

The 19 males including the types measure 2.7-3.3 mm. Average

3.1 mm.
Later 44 other adults, determined as this species, were found in the

Hopkins collection (Hopkins U. S. No. 12561). They were from

Ashland, Oregon, reared from acorns of califomica of the 1914, crop.

collected by P. D. Sergent on September 5. 1914. Unfortunately no

acorns were preserved, but the adults were said to occur "in gall

pockets on the inner surface of the acorn shells " and 8 were obtained

from three acorns. The flies emerged September 5-October 7, 1914.

They are larger than those from the smaller acorns of the other two

species of oak. The 29 females range from 2.8-3.7 mm. Average

3.3 mm. The males range from 3.0-4.2 mm. Average 3.8 mm.

Host.—Quercus agnfolia Nee, Qtinr-m vnsUseni A. de Candolle,

and Quescus califomica Cooper.

GfiU.—T\\Q gall produced by this species is underscribed. Separate

woody cells are produced in the acorns, which are somewhat distorted

in shape and usually under normal size (fig. 1). They are always

in the lower third of the acorn and the cell is adherent to the wall of

the acorn and not separable from it, projecting slightly into the

interior cavity, which has a velvety lining and may contain traces

of the cotyledons. An acorn may contain from one to half a dozen
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of these cells at various points around its periphery and the flies

make separate holes to the exterior through the acorn cup. Occurs

in late summer and autumn in acorns of current season's crop.

At the time the species was first described it was associated with

a stony mass of galls more or less filling the interior of the acorn, the

work of a new species described in the present paper as CalUrhytis

millerI Weld, page 11. Although

this stony gall and the eldoraden-

sis flies bore the same Koebele

number, Beutenmueller suggested

that the two might have nothing

to do with each other. C. miller'/ p,Q i._biorhitza eldoradensis (Beu

produces a confluent mass of cells tbnmukllbr). cells in acorns of

. ^, . , . , • 1
1 Tifi. 1 WISI.IZKNt (TWO OX LEFT) AND AGEI-m the interior whicii can be liitea ^qlia (on right), x i.

out intact; eldorademsh produces

separate cells in base of acorn not separable from the wall. The type

galls of eldoradensis consist of one acorn of each kind. The writer

has seen both species working in the same acorn, hut the two types

of work are easily recognized.

Habitat.—Acovns of agrifolnt affected by this species have been

seen by the writer at Newhall, Piru, Fillmore, in Ojai Valley, Monte-

cito, Santa Barbara, Paraiso Springs, Los Gatos. Berkeley, and St,

Helena. California. Tliose of wisUzem in San Gabriel River canyon

above Azusa. at Santa Margarita, Los Gatos. and Bagby. California.

Genus CALLIRHYTIS Foerster.

All the species of this genus reared from acorn galls are, so far

as now known, characterized bv having remarkably hyaline winds due

to the fact that the pubesence on the surface is either very short

or almost wanting. The fore wing of the female also lacks the nor-

mal cilia on the margin, the fore wings of the males having the

margin ciliate but the surface short pubescence like the female. The

same is true of most species of this genus reared from root galls. All

the oak flower galls (except two made by species in other genera),

a number of twig swellings, a few midrib swellings, a hard leaf

parenchyma gall and one bud gall also yield flies which go in this

same section of the genus Callirhi/tis, so it seems best not to limit the

discussion to the acorn gall species alone but to treat this section of

the genus as a whole in order to bring together in one place all

these related species and get some possible hints on life-history prob-

lems. Those flies which come from leaf parenchyma and midrib

swellings have an unusually long ovipositor and they may oviposit

in acorns and produce an acorn stone gall for the alternating genera-

tion. Certain species (sexual) from big wooly flower galls also have a

long ovipositor, but not so long as those mentioned above. One of

20107—22—Proc. N. M. vol. 61 26
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these is known to oviposit in the l-year-oid acorns ol' red oak and

produce an acorn pip gall. On the other hand, several small species

from small nonwooly flower galls have a very short ovipositor and may
produce twig swellings, but these suggestions need to be confirmed

by experimental studies on the life history of individual species.

This section of the genus CaJUrhi/tis with short pubescent, non-

ciliate wings maj' be divided rmiohtly as follows into two habitus

groups

:

Venation normal, veins beyond second cross-vein normall.v distinct ; aerolet pres-

ent (except in fulva Weld)
;
pubescence on surface of wing distinct but short.

Robust agamic forms with an average size of at least 3.0 mm. and usually over

3.5 mm Section A.

Venation usually very pale, the veins beyond second cross-vein colorless and

barely visible ; aerolet absent ; pubescence represented by mere dots or absent.

Body unicolored and usually light yellowish brown. Mesoscutum bare, cori-

aceous or rugose. Small species averaging (except in fructiiosa Weld) less

that 3.0 mm Section B.

SPJCTION A.

This group includes species from root galls and from pip galls

besides acorns. As the root-gall species have been treated in a pre-

vious paper, they are not included in the following key. Those spe-

cies bred from pip galls, besides acorns, have a distinct habitus in

that they are robust light brown or yellowish species with the ante-

rior and parallel lines sometimes infuscated, the mesoscutum imi-

formly covered with sparse short appressed pubescence which does

not hide the sculpture, which is never coarse. If nonciliate winged

species of Callirhytis are known to have been reared from root galls

they should be run through the key on page 213 of the root-gall

paper.^ They have the mesoscutum so densely long pubescent as to

hide the sculpture as in Disholcaspis or else bare or with but few

setigerous punctures along the grooves.

KEY TO SPECIES OF SB>CTION A.

1. Parapsidal grooves distinctly percurrent 2

Parapsidal grooves obsolete anteriorly—not distinctly reaching the front

margin 5

2. Mesopleurae mostly bare and shining although aciculate. Large median

dorsal black spot on second tergite. A pale species. California.

carmelensis new species, p. 20.

Mesopleurae mostly aciculate but dull and short pubescent, shining if at all

only on upper hind margin. Mesoscutum coriaceous 3

3. Parapsidal grooves smooth and shining, almost uniform in width throughout.

Q. coccinea. Gall in spring balanosa, new species, p. 19.

Parapsidal grooves with transverse ridges, distinctly broadened behind___4

4. Antennae 14-segmented. OceJlocular space at least equal to and usually

greater than postocellar glandulus (Beutenmueller), p. 23.

Proc. U. S. Nat. Mus., vol. 59, no. 2368, 1921.
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not compressed, as broad as long, second tergite occupying three-

fourths length, its hind margin and exposed parts of rest micro-

scropically coriaceous, hypopygium in balsam about .7 width of head,

ventral spine not longer than broad, ovipositor when dissected out

not 1.5 times length of antenna. Using width of head as a base, the

length of mesonotum ratio is 1.2, antenna 1.9, ovipositor 2.7, wing 3.5.

Length of two pinned specimens each 2.4 mm.
Type.—CdX. No. 6418, U.S.N.M. One cotype.

Host.—Quei'cus hypoleuca Engelmann.

Gall.—A few loosely connected, thin-walled wood}^ cells inside the

acorn. Found in summer in acorns of current season's crop.

Habitat.—The type material was collected in Sabijio Basin in the

Santa Catalina Mountains, Arizona. June 28. 191S. Three living

adults were cut out December 2. 1919. Normal emergence is prob-

ably in the spring. Acorns similarly affected were seen in the

Huachuca Mountains also.

CALLIRHYTIS FRUCTUOSA, new species.

Plate 2, fig. n.

Female.—Black, head and parts of legs often more or less reddish-

brown. Head linely rugose, as broad as thorax, seen from in

front elliptical with facial line .73 transfacial and interocular

area 1.25-1.4 times as broad as high ; broadened behind eyes,

thickness .42 width, ocellocular space equal to antennocular, malar

space .4 ej'e and with several parallel ridges, mandibles, 2-

toothed, palpi 5- and 3-segmented. antennae 12-segmented, first and

third subequal, fourth tliree-fourths third, 5-11 gradually shorter,

last two and three-eighths preceding. Pronotum rugose. Meso-

scutum longer than broad, finely rugose, parapsidal grooves oblit-

erated in front, their separation behind .24 width of head, anterior

and lateral lines distinctly raised into ridges, no median. Scutellum

more coarsely rugose, narrow transverse groove at base foveolate and

not limited laterally, often emarginate behind. Propodeum with

many ridges radiating from rugose peduncle, the usual carinae

strongly divergent above. Mesopleura finely pebbled with a few

parallel ridges across middle. Hind tarsus shorter than tibia, second

and fifth subequal. claAvs simple. Wings hyaline, subcosta and lirst

and second cross-veins yellowish, rest pale, short pubescent, margin

ciliate only on hind wing. Abdomen longer than l)road. slightly

compressed, smooth, shining, second segment occupying .4 length,

bare at base, its hind margin and exposed parts of rest finely punc-

tured, ventral spine not longer than broad, ovipositor wlien dissected

out about two-thirds length of antenna, ovarian eggs well developed.

Using width of head as a base the length of mesonotum ratio is

1.2-1.3, antenna 1.3-1.5. ovipositor 0.96-1.13. wing 3.14-3.30.
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Kange in length of 200 measured specimens 2.45-4.2 mm. Average
3.45 mm.

Type.—Cdit. No. 6420, U.S.N.M. Type and 39 paratypes.

Paratypes also in Carnegie Museum, Pittsburgh, Pennsylvania,

and with United States Biological Survey.

Host.—Quercus rubra Linnaeus, Quercus coccinea Muenchhausen,
and Quercus texana Buckley.

Gall.—A stony mass of cells inside the acorn more or less filling

the interior and encroaching upon or obliterating the cotyledons.

They can not be separated at present from the galls of Callirhytis

frutlcola Ashmead, whose host source is in doubt.

Ilahitaf.—The type locality is Ironton. Missouri. The Q. rubra
material was collected at Ironton on October 5, 1917, from a tree on
a steep ravine slope in the woods. The affected acorns are about full

size, but nearly black, and one can soon learn to distinguish them.
They drop before the normal acorns and they then contain larvae.

Adults emerged in breeding cage April 25, May 5, 10, 12, and 18,

1919, and more in 1920. These galls were seen in Q. rubra acorns at

Richmond and Wharton, Texas, and found once at Evanston, Illinois,

and at Bluemont. Virginia.

About Chicago similar galls giving similar but smaller flies are

much more common in acorns of Q. coccinea. A large number of the

affected acorns of the 1916 crop were gathered at Evanston, Illinois,

on April 22, 1917, and two adults were cut out in September of that

year and more September 1, 1918. A lot issued May 5-18, 1919, and
more in 1920. As the coccinea acorns are smaller than those of Q.

mbra the cells are smaller and so are the flies. One hundred flies

from each source were measured with results as follows: From ruhra,

range 2.75-4.20, average 3.89 mm. ; from coccinea., range 2.45-3.60,

average 3.01 mm. Galls in coccinea. acorns have been seen at Win-
netka, Illinois ; Webster Groves, Missouri ; and at Ithaca, New York,

where on August 17 the red squirrels were opening the affected acorns

for the well-developed larvae and dropping the fragments on the

ground.

Similar cells inside acorns of Q. texana were found October 25,

1917, at Boerne. Texas. Li^dng flies were cut out November 7, 1920.

Twelve of these average 3.34 mm.

CALLIRHYTIS PETROSA, new species.

Female.—Eeddish-brown, tips of antennae and posterior two-

thirds of abdomen infuscated. Head broader than thorax, cori-

aceous, seen from above axial line half width of head, facial .76

transfacial, clypeus slightly emarginate, interocular space .53 trans-

facial and area 1.25 times as broad as high, malar space .46 eye
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with groove, ocellocular space slightl}^ greater than antennocular.

palpi 5- and 3-segmented, antennae 13-segmented, lengths of first

five segments in balsam as 17:7:14:12:11, 6-12 gradually shorter,

last twice preceding. Sides of pronotum rugose, Mesoscutum

broader than long, rugose all over, parapsidal grooves complete, con-

verging abruptly as they approach scutellum where their separation

is less than that between the faint anterior lines. Scutellum also

rugose, the transverse groove at base with about 8 longitudinal ridges

of which the median is slightly heaviest. Carinae on propodeum

slightly bowed out, the area between with about seven minor vertical

ridges. Hind tarsus slightly shorter than tibia, second and fifth

equal, claws simple. Wing hyaline, veins very pale, onl}^ short traces

of those beyond second cross-vein visible, no areolet, pubescence on

surface visible only under high magnification, margin not ciliat«.

Abdomen slightly compressed, broader than long, obliquely placed,

second tergite occupying .69 of the dorsal length, smooth, exposed

parts of others microscopically coriaceous, ventral spine not longer

than broad, ovipositor when dissected out about 1.75 times length of

antenna. Using width of head as a base the length of mesonotum

ratio is 1.17, antenna 1.8, ovipositor 3.25, wing 3.0.

I^ength of three pinned specimens 3.0-3.1 mm.
Type.—QdX. No. 6419, TT.S.N.ISI. Three cotypes.

Host.—Quercus hrevifolia Sargent.

Gall.—A mass of confluent woody cells inside the acorn in place of

the normal cotyledons. Found in fall affecting acorns of current

season's crop and causing them to be more or less stunted in size.

Ilahitat.—The type locality is Palestine, Texas, where affected

acorns were collected October 16, 1917. Five living flies were cut

out of galls on December 1, 1919, and as full-grown larvae were also

found the emergence is distributed over at least two seasons. The

normal emergence is probably in the spring. Similar galls were

seen at Ocala and at St. Petersburg, Florida, in autumn of 1919.

CALLIRHYTIS CORRUGIS (Bassett).

Gynips cornn/is Bassett, Canad. Ent.. vol. 13, 1881, p. 109.

This species was described from one specimen taken on May 1 1 at

Waterbury, Connecticut, from the claws of a spider on flowers of

Q. 2)rinoides. It is preserved in the Academy of Natural Sciences,

Philadelphia, where the writer has examined it. It is a Callirhytis

with nonciliate fore wings, pale venation, simple claws, and is clearly

related to those species knoAvn to have been reared from stone galls

in acorns. The mesoscutum is rugose all over, not tranversely so,

coarser behind, the transverse groove at base of scutellum is rugose

and of uniform width so that disk is rounded in front, the carinae
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of propodeiim converge slightly above and the first and second cross-

veins are not clouded.

Determined as this species without direct comparison with the

type, the writer has specimens taken at Great Falls, Virginia, and

others taken ovipositing in buds of Q. coccinea at Washington on

March 27, 1921. Some of these specimens have 13 and others 14

segments in antenna, while corrugis was described as 14-segmented,

but the number may vary. If these are correctly determined the only

character so far found to separate them from yetrosa Weld is the

length of the ovipositor, ratio 3.26 in fetrosa and 4.8 in those deter-

mined as corimgis.

The gall of coi'rugis is still unknown. The sculpture of the fly

suggests that it came from a stone gall in an acorn, probably on

coccinea or Uicifolia. The alternating generation is also unknown.

CALLIRHYTIS FRUTICOLA Ashniead.

The first of the " stony " acorn galls recorded in the American

literature were sent by Thomas Meehan, of Philadelphia, to Dr. C. V.

Riley, whose notes (105a?) say that when opened December 1, 1871,

he found one " fully perfected " fly. In 1875 Hubbard found similar

galls inside of acorns at Detroit. Later Koebele sent what was then

supposed to be the same thing from Alameda, California {milleri of

this paper). In 1892 Miss Murtfeldt found galls in Missouri and in-

timates that both Hubbard and Riley have reared it. Ashmead de-

scribed the species from six specimens and says the acorns in Riley's

collection were those of " Quercus tinctoHa " Michaux and that the

flies were reared April 3, 1873.

The type material in the national collection consists of four flies

on one pin with the label "105a^, acorn stony gall " with no locality or

date. The acorns in the collection are from Detroit. The source and

host of the species is thus in doubt. Moreover, one of the four type

flies is different from the other three, being larger and with different

sculpture. Although the description applies equally well to both,

the writer prefers to assume that the three smaller flies are frutwola

Ashmead and that the larger one is new, but as its host is not now

known it is not here described. Flies agreeing with the above types

of fruticola have been reared by the author from affected acorns of

Quercus marilandica Muenchhausen collected at Ironton, Missouri,

October 5, 1917, giving one definite host record for this species. The

flies were cut out of the galls December 1, 1919, but the normal emer-

gence would probably have been in the spring of 1920. Two of the

fruticola types measure 2.5 and 2.7 ram. The author's 29 flies from

Ironton range from 1.8-3.0 mm. Average 2.54 mm. The Pilate col-

lection from Opelousas, Louisiana, contained 13 specimens, obtained
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by sweeping, determined by the writer as this species and these aver-

age 2.52 mm. One specimen of what is apparently ft^ticola was

reared from similar galls in the acorns of Quercus texan<i Buckley

collected at Boerne, Texas. October 25, 1917, giving a second host for

this species. The fly emerged in May, 1920. It is probable that

fi'uticoTa has other hosts among the red oaks. The United States

National Museum has one specimen from New Boston, Texas, cap-

tured March 28, 1907, by F. C. Bishopp. The Biological Survey has

three specimens: Falls Church, Virginia, April 30 (E. A. Chapin)

;

Plummer Island, Maryland, April 28 (L. O. Jackson) ; Dead Run
Swamp, Fairfax County, Virginia, April 20 (W. L. McAtee).

CALLIRHYTIS LAPILLULA. new species.

Plate 2, figure C.

Female.—Thorax reddish-brown, face, antennae, legs and base of

abdomen honey-yellow, distal two-thirds of abdomen becoming al-

most black. Head slightly wider than thorax, finely pebbled, seen

from in front elliptical with facial about .75 transfacial and inter-

ocular area 1.0-1.1 times as broad as high; seen from above thickness

.43 width, barely broadened behind eyes, ocellocular space greater

than antennocular. malar space at least .3 eye and with parallel

ridges, mandibles 2-toothed, palpi 5- and 3-segmented, antennae 14-

segmented, first longest, third and fourth subequal. 5-13 gradually

shorter, last about twice preceding and infuscated. Pronotum reticu-

late. Mesoscutum slightly broader than long, coarsely transversely

rugose all over, parapsidal grooves deep, broad, percurrent, their

separation behind less than that of the faint parallel lines, lateral

lines faint, no median. Scute!lum coarsely rugose, with two large,

smooth, pear-shaped pits at base, triangular impressions on sides.

Propodeum with many ridges radiating from rugose peduncle, the

usual carinae parallel, inclosing a space broader than long with

trace of a median. Mesopleura rugose, the ridges across middle

almost parallel. Hind tarsus shorter than tibia, second and fifth

subequal, claws simple. Wing hyaline, veins pale, yellowish, areolet

faint, surface short, pubescent, margin not ciliate. Abdomen longer

than broad, slightly compressed, second tergite occupying .6 length

and with sparse pubescent patches at base, ventral spine not twice as

long as broad, ovipositor when dissected out nearly 1.5 times length

of antenna. Using width of head as a base the length of mesonotuni

ratio is 1.2-1.3. antenna 1.9-2.2. ovipositor 2.6-3-4, wing 3.5.

Range in length of 104 pinned specimens 1.8-3.0 mm. Average
2.4 mm.
Type.—Q^X. No. 6421, U.S.N.M. Fifty cotypes. Cotypes also in

Carnegie Museum, Pittsburgh, Pennsylvania.

Host.—Quercus Ijicolor Willdenow.
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Gall.—A mass of thin-walled woody cells inside full-grown acorns

of normal appearance or often biilging out on one side (fig. 3). The
mass lies below or obliquely to one side of the cotyledons, which are

always present and of normal texture. The cells in the mass are

more or less separable, each being shaped like an apple seed -4 by 3

by 2 mm. There may be as

many as 15 cells in the mass
and they separate more or less

with the decay of the cotyle-

dons. Occurs in fall. This is

the first American instance

of a gall of this type in the
^.^^^ s.-CALLinnrTis lapillula, xew spe-

acorns in one of the white-oak cies. cells in acorns of bicolor.

V 1
group.

Habitat.—The type locality is Evanston, Illinois, where infested

acorns were collected from two trees at various times from 1910 to

1917. In breeding cage it is two years at least before adults appear

and the emergence is distributed over more than one season. The

larvae transform to pupae and adults in the fall (in September), the

flies remaining in the galls to emerge in the spring between April

25 and May 16. One was captured May 28. Sciara coprophyJla

Lintner was also reared from the decaying acorns in spring.

CALLIBHYTIS BALANOSA, new species.

Plate 5, fig. 18.

Female.—Reddish-brown, face and femora yellowish, tibiae, tarsi,

antennae, anterior and lateral lines, base of scutellum, propodeum

and abdomen much darker, almost piceous, eyes and ocelli black.

Head almost as broad as thorax, seen from in front elliptical,

broadest below level of antennae, facial line .6 transfacial. interocular

area 1.75 times as broad as high, antennocular space less than

ocellocular, malar space .5 eye and with groove: seen from above

broadened behind eyes, thickness .4 width ; mandibles 2-toothed, palpi

5- and 3-segmented, antennae 14-segmented. third equal to one plus

two. fourth .74 third, gi-adually decreasing to 13 which is .37 third,

last one and two-thirds times preceding, face pubescent with median

elevation below antennae. Mesoscutum broader than long, coriace-

ous with setigerous punctures, parapsidal grooves deep, smooth,

percurrent, broader behind where their separation is greater than

that between parallel lines, median shorter than lateral lines, pubes-

cence oppressed, not hiding sculpture. Scutellum .64 as long as

mesoscutum, broad, rugose behind, pubescent, pits at base deep,

smooth, distinctly separated. Carinae on propodeum curved out-
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wardly, inclosed area broader than high. Mesopleura striate, pubes-

cent above and below. Hind tarsus shorter than tibia, second shorter

than fifth, claws simple. Wing hyaline, veins brown, first abscissa

of radius rounded, areolet reaching one-sixth and cubitus half way

to basal, surface short pubescent, margin not ciliate. Abdomen

longer than broad, not compressed, second tergite occupying nearly

four-fifths length and with sparsely pubescent patches at base, its

hind margin and exposed parts of others microscopically punctate,

ventral spine in balsam 2.5 times as long as broad, ovipositor when

dissected out slightly longer than antenna, ovarian eggs well de-

veloped. Using width of head as a base the length of mesonotum

ratio is 1.34, antenna 2.4, ovipositor 2.6, wing 3.5.

Length of two pinned specimens, 3. 2 mm. each.

Type.—Csii. No. 6422, U.S.N.M. Type female.

Host.—Quercus coocinea Muenchhausen.

ffall.—Found in spring on the immature acorns of the previous

season, pushing out from within the cup and stunting the acorn.

When growing in early spring they are fleshy, smooth, greenish,

mottled with purple, flattened, and blunt at apex. Avliorc they secrete

honeydew in such quantities that it often drips to the ground. They

become full grown just as the buds are swelling. After they drop to

ground in May the thin outer fleshy layer either shrinks up or de-

cays away. The simple thin-walled larval cell inside is relatively

large and transversely placed.

Habitat.—The type locality is Fort Sheridan. Illinois, where, on

June 16, 1917, galls were picked up from ground and a few had not

yet fallen from the tree. One fly emerged April 22 and another

May 11, 1918, and a pupa was cut out of a gall on September 1

(transforming to an adult by December 1, 1918), indicating that

transformation occurs in the fall and emergence in the spring, and

that the emergence is distributed over at least two seasons. Similar

galls have been seen on the same host in spring at Evanston, Win-

netka, Glencoe, and Ravinia, Illinois.

CALLIRHYTIS CARMELEINSIS, new species.

Plate 4, figs. 16-17.

Female.—Pale buff, mesonotum, parts of head and of abdomen

and tips of antennae becoming cinnamon-buff with eyes, ocelli, tips

of mandibles, claws, part of propodeum and dorsal spot on second ter-

gite black. Head and thorax finely pubescent, but not hiding sculp-

( ure. Head almost as broad as thorax, seen from in front widest above

middle, facial line .64 transfacial, interocular area 1.7 times as broad

as high, antennocular space less than ocellocular, malar space .6 eye

and with several parallel ridges, broadened behind eyes, thickness
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less than half width, mandibles 2-toothed, palpi 5- and 3-segmented.

antennae 14-segmented, third longest, fourth three-fourths third,

gradually decreasing to thirteenth, which is two-thirds as broad as

long, last 1.6 times preceding. Mesoscutum uniformly covered with

setigerous punctures, broader than long, parapsidal grooves smooth,

wider behind, percurrent, their separation behind greater than that

between the faint anterior lines, median a mere notch. Scutellum

transversely rugose with setigerous punctures, base with two smooth

indistinct pits. Carinae on propodemn outwardly curved, inclosing

a smooth area broader than high. Mesopleurae aciculate. Hind tar-

sus shorter than tibia, second and fifth subequal, claws simple,

strongly divergent. Wings subhyaline, veins brown, first abscissa

of radius angled, areolet reaching one-sixth way to basal, cubitus

about halfway, surface densely short brown i^ubescent. margin not

ciliate. Abdomen longer than broad, slightly compressed, second

tergite occupying two-thirds its length with sparselj'- pubescent

patches at base, ventral spine in balsam three times as long as broad,

ovipositor when dissected out slightly longer than antenna. Using

width of head as a base the length of mesonotum ratio is 1.2-1.4,

antenna 2.1-2.2. ovipositor 2.4-2.8. wing 3.5-3.9.

Range in length of 12 pinned specimens 3.3-4.1 mm. Average

3.85 mm.
Type.—Cat. No. 18253, U.S.N.M. Type and four paratypes.

Host.—Quercus agrifolia Nee and Quercus whlizeni A. de Candolle.

Gall.—Ellipsoidal, often laterally, compressed, 5 by 7 mm., pro-

duced by the side of small acorns (4 mm. in diameter), push-

ing out between the acorn and the cup and aborting the acorn.

When growing in April they are fleshy, greenish, smooth, and secrete

honeydew at apex. They drop in Maj', and as they harden and

shrink a raised transverse band develops near the basal end which

is truncate or becomes excavated. The larval cell inside is large

and transversely placed.

Hahitat.—The type locality is Monterey, California, where galls

were collected on Q. agrifolia August 14, 1916, and the flies issued

March 27, April 10. and April 18, 1918. From agrifolia galls col-

lected at Los Gatos May 13, 1918. one fly emerged April 10, 1919.

and one April 11, 1920, and three living flies were cut out November

7, 1920. From agrifolia galls taken at Carpinteria April 29, 1918,

flies emerged ]\farch 27 and April 18, 1919. From a wlslizeni gall

collected at Santa Margarita a living fly was cut out December 1,

indicating that transformation occurs in the fall, although the emer-

gence is not until spring. Other localities where these galls have

been seen on Q. agrifolia are : In San Gabriel Canyon in San Gabriel

Mountains, Cahuenga Pass in Santa Montica Mountains, Fillmore.
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Carpinteria. Santa Barbara, Paso Robles, Paraiso Springs, Palo
Alto, hills back of Berkeley, and St. Helena. They were noted on
4^. wisUzeivi at Los Gatos, Mount Tamalpais. St. Helena, and Bagby.
All localities in California.

CALLIRHYTIS BALANASPIS, new species.

Plate 4. fig. 14.

Female.—Pale reddish-brown, becoming yellowish below, abdomen
darker red and almost black dorsally, propodeum, metathorax, at

least hind tarsi and tibiae, eyes and ocelli black. Head as broad as

thorax, seen from in front widest above antennae, facial line .65

transfacial, interocnlar area 1.47 times as broad as high, antennocu-
lar space equal to ocellocular, malar space .5 eye and with groove,

greatly broadened behind eyes, thickness .34 width, mandibles

2-toothed, palpi 5- and 8-segmented. antennae 14-segmented, third

longest, fourth .83 third, fifth .7 third, shorter to thirteenth, last one

and one-half times preceding and infuscated, frons coriaceous and
bare, rest of head pubescent. Pronotum with narrow median bare

area. Thorax closely pubescent as in Dkholcaspis hiding sculpture.

Mesoscutum in balsam broader than long, finely rugose, parapsidal

grooves percurrent, their separation behind greater than that of

parallel lines, no trace of median. Scutellum rugose with two large

smootli pits at base. Carinae on propodeum outwardly bent, in-

closing a rugose area much wider than high. Mesopleurae aciculate.

Hind tarsus shorter than tibia, second shorter than fifth, claws sira-

l^le. AVings hyaline, veins pale except subcosta and both cross-veins,

aerolet large, reaching one-sixth way to basal, surface short pubes-

cent, ciliate only on hind margin of hind wing. Abdomen longer

than broad, compressed, second tergite occupying .7 and with sparse

pubescent patches at base, its hind margin and exposed parts of rest

microscopically punctate and the hind margin of the third tergite

at least with parallel shallow-longitudinal indentations, ventral spine

three times as long as broad, ovipositor when dissected out longer

than antenna. Using width of head as a base the length of mesono-

tum ratio is 1.26, antenna about 2.5, ovipositor 2.9, wing 2.7.

Length of 3 pinned specimens 3.9-4.1 mm.
Ti/pe.—Csit. No. 22911, TJ.S.N.M. Two cotypes.

Host.—Qvercus marilandica Muenchhausen.

Gall.—Produced in the fall in October on immature acorns which

are about 6 mm. in diameter, the size being characteristically larger

than the normal young acorns. It is deeply embedded in the acorn

cup beside the acorn, less than half of the gall protruding, and

serretes honeydew at apex while growing. When detached the gall
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is 5 by 7 mm., flattened, tapering at each end. The larval cell is in

the middle and placed transversely.

Habitat.—The type material was collected at Texarkana, Arkan-

sas, October 15, 1917. A pupa was cut out March 25, 1919 (trans-

formed by April 29), and two living flies were cut out December 2,

1919. Normal emergence date unknown. The same galls were noted

at Ironton, Missouri; Little Rock and Hot Springs, Arkansas; and

at Palestine, Texas. Large numbers were seen at Eosslyn, Virginia,

and in the District of Columbia on October 10, 1920, when the galls

were dropping to the ground and being gnawed open, probably by

mice.

CALLIRHYTIS GLANDULUS (Beutenmueller)

.

Andrieiis glandulas Beutenmueller, Bull. Brooklyn Ent. Soc, vol. 8, 1913,

p. 103, fig. 10.

This species was described from "flies collected on the pine-barrens

of New Jersey early in May on twigs of Quercus prinoides Willde-

now presumably ovipositing in the young acorns." They agreed

with a fly reared from an " acorn pip gall " by Riley years before.

Hence the gall associated with this species at the time of description

was the common acorn gall of the white oaks—an elongated cell

in a recess in the side of the acorn cup, this recess being fringed in

Q. hicolor and smooth in Q. macrocarpa and several of the chestnut

oaks. Since the fimbriate gall on hicolor has recently been reared by

the writer and found to produce a very different fly, described in the

present paper as Andricus fimhriatus Weld, it follows that the gall

of glanduUis is at present unknown. It may be that the similar gall

on the chestnut oaks, protruding more than half its length from a

recess which is not fringed, is the gall of this species, but no one has

yet reared it.

Two cotypes of this species studied by the writer belong in the

genus Callirhytis and the species is here transferred to that genus.

The two specimens measure 3.4 and 3.5 mm. They are closely related

to the agamic females of Callirhytis operator (Osten Sacken).

CALURHYTIS OPERATOR (Osten Sacken), agamic.

Plate 4, fig. 15.

The original material of these acorn pip galls was collected on

August 23, 1871, at Waterbury, Connecticut, on Q. ilidfolia during

Riley's visit to Bassett. Bassett kept his galls over a year, and rear-

ing nothing threw them away. Riley kept his longer, and the second

spring succeeded in rearing the maker, " the flies emerging in early

spring just as the oak buds were bursting." The United States Na-

20107—22—Proc. N. M. vol. Gl 27
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tional Museum has six pinned flies bearing Riley's label "467, April

5, 1873, Acorn pip gall." These are the original flies reared by
Riley nearly 20 months after the galls Avere collected, and Riley's

original notes are on file in the Bureau under U. S. D. A. No. 467.

They represent the alternating generation of operator and established

the alternation of generations in the Cynipidae, They range from
3.1-3.9 mm. Average 3.3 mm. Two others in balsam give the fol-

lowing ratios, using width of head as a base : Length of mesonotum
1.2, 1.23 ; antenna 2.04, 2.03 ; ovipositor 3.02, 3.01 ; wing 3.59, 3.68.

Some of these reared flies were submitted (July 10, 1873, says Kin-
sey) to Bassett to be compared with flies Bassett had taken ovi-

positing in buds of ilidfoUa on May 4, 1873. They seemed to Bassett

to agree v.ith his and probably were returned to Riley again. In the

United States National Museum are two flies labeled in Bassett's

hand and sent by Bassett to Ashmead ''''Andncus {Callirhytis) op-

eratola Riley. The one-gendered form of operator taken oviposit-

ing in buds of Q. iVicifoliaP They measure 3.25 and 3.75 mm. They
seem to the writer to agree with the flies Riley reared.

In writing of the species over a quarter of a century later, however,

Bassett was in error in saying that Riley had reared and sent him flies

the next sj^ring, and the long period of development of the agamic
as compared with the sexual generation seems to have made little

impression. The agamic flies preserved in Philadelphia as the types

of this species seem to the writer to represent two species—two speci-

mens agreeing with those in the United States National Museum and

with those Riley reared. Among the duplicates there was a vial

determined by Bassett as this species, containing 11 specimens. These

the writer obtained permission to mount. They were taken oviposit-

ing in buds April 24, 1892. Six of these seem to be the agamic form of

operator.

In Avriting of the life history of this species Kinsey is in error in

stating that the sexual females oviposit in June in the " very small,

young acorns." There are two kinds of young acorns on the tree

at that date and it is the 1-year-old acorns that are attacked. The
writer lias seen them ovipositing in these immature acorns on June

30, 1909, at Miller, Indiana. These acorns are at that date about

8 mm. in diameter and almost entirely inclosed in the nearly spheri-

cal cup with only the stigmas protruding. The female backs up
toward the stigma, slipping the ovipositor dow^n between acorn and

cup. The galls occur then in acorns of the current j^ear's crop and

mature earlier than is popularly supposed, being full grown and

beginning to drop at Ithaca, New York, late in July. The base of

the gall becomes delequescent and the normal gall slips out, where

its outer layers soon disintegrate, leaving but the transversely placed

thin white inner cell. If parasitized, however, they remain and fall
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with the acorns, and it is these that are commonly observed and col-

lected and which fail to yield the maker.

CALLIRHYTIS MIDDLETONI, r.ew species.

Plate 5, fig. 19.

Female.—Pale reddish-brown, head and legs inclining to buff, tips

of antennae, anterior and parallel lines, foveae and propodeum more

or less infuscated. Head narrower than thorax, coriaceous, short

pubescent except above antennae ; seen from above twice as broad as

long; seen from in front interocular space .57 transfacial and area

1.55 times as broad as high, malar space .55 eye and with groove,

antennocular not quite equal to ocellocular, postocellar greater than

ocellocular, mandibles 2-toothed, palpi 5- and 3-segmented, antennae

14-segmented, lengths in balsam as 23 : 10 : 28 : 22 : 18 : 17 : 14 : 12 : 11

:

11: li: 10: 9: 14, first stoutest, ilagellum only slightly stouter

toward apex. Thorax covered with short close-set pubescence not

hiding sculpture. Mesoscutum broader than long, coriaceous, parap-

sidal grooves straight, dull, with transverse ridges, obliterated an-

teriorly, trace of median posteriorly, antenna and lateral lines dis-

tinct. Scutellum rugose, pits large and smooth, triangular impres-

sions on sides. Carinae on propodeum straight for two-thirds their

length and converging slightly above. Hind tarsus shorter than

tibia, second shorter than fifth, claws simple. Wing subhyaline,

veins beyond second cross-vein faint, apical abscissa of subcosta a

mere spur like the one at angle of first abscissa of radius, areolet

indistinct, clear spot above costal hinge, surface pubescent, margin

not ciliate. Abdomen longer than high, slightly compressed, second

tergite occupying four-fifths with large pubescent areas on side?},

ventral spine horizontal, prominent, tapering, ovipositor when dis-

sected out longer than antenna. Using width of head as a base the

length of mesonotum ratio is 1.3, antenna 2.1-2.8, ovipositor 2.2-3.0,

wing 3.5-3.6.

Length of 36 pinned specimens 3.5-4.1 mm. Average 3.8 nmi.

Type.—C&t. No. 22910, U.S.N.M. Twenty-five cotypes.

Host.—Quercus fhellos Linnaeus.

Gall.—Green, 6 by 7 mm. and 5 mm. thick, surface rough with

blunt warty elevations, apex slightly prolonged, monothalamor.g^

Avali 1 mm. thick. They drop from the twigs in early May. Xo

investigation was possible and it is not known whether this is a bud

or acorn gall. The fly is so closely related to species from pip gails

on young acorns that it seems probable that this is an acorn gall.

After the galls drop an outer fleshy layer decays away, leaving a

stony shell with sharp longitudinal ridges.
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Habitat.—The type locality is Washington, District of Columbia.

This gall Avas first called to the author's attention by Mr. J, C. Craw-

ford May C, 1914, when a large number of galls were collected on

the ground under a largo tree on the Mall between the Natural

History Building of the United States National Museum and the

Smithsonian Building. The author, however, failed to rear it. On
the same date Mr. William Middleton collected galls from same

tree. Adults emerged April 9 and April 16, 1915, and one April

17, 191G. These are recorded under Hopkins U. S. No. 12036. Mr.

Middleton had also collected galls under the same tree May 2 and

May 10, 1912, and pupae were found in the galls in September, 1913,

and adults in November, 1913. The flies emerged March 31, 1914.

The species evidently transforms in the galls that fall and adults

emerge the next spring, the emergence being distributed over two

seasons. Galls collected under same tree April 29, 1920, gave adults

in the latter half of March, 1921. The new galls on this tree began

to drop by April 15, 1921.

CALLIRHYTIS BALANOPSIS, new species.

riate 3, fig. S.

Female.—Reddish-brown with black markings—eyes, about mouth,

areas inclosing lateral lines, anterior two-thirds of area between

parapsides, melathorax and propodeum, sternum, posterior two thirds

of abdomen. Head narrower than thorax, coriaceous, from above

twice as broad as long, from in front interocular space .6 transfacial

and area 1.5 times as broad as high, facial .64 transfacial, posto-

cellar longer than antennocular or ocellocular which are subequal,

malar space .4 eye and with groove, mandibles 2-toothed, palpi

6- and 3-segmented, antennae 14-segmented, lengths of first five as

23 : 9 : 18 : 17 : 13 and of last two as 7 : 13, 6-13 gradually decreasing

in length. Mesoscutum broader than long, coriaceous, with ap-

pressed pubescence not hiding sculpture, parapsidal grooves deep,

smooth and shining posteriorly, obliterated anteriorly, slightly con-

verging as they approach scutellum, anterior and lateral lines shin-

ing. Scutellum finely rugose, the transverse pits at base deep and

smooth, disk almost circular. Carinae on propodeum bowed out, in-

closed area broader than high. Hind tarsus equal to tibia, second

shorter than fifth, claws simple. Wing hyaline, subcosta and cross-

veins brown, others pale, first abscissa of radius angled, areolet reach-

ing about one-fourth and cubitus about three-fourths way to basal,

surface very short pubescent, margin not ciliate. Abdomen longer

then broad, laterally compressed, second tergite occupying .73 with

pubescent areas on sides, ventral spine prominent, horizontal, in

balsam nearly three times as long as broad, ovipositor when dis-
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sected out one and one-sixth times as long as antenna. Using width

of head as a base the length of mesonotiim ratio is 1.4, antenna 2.0,

ovipositor 2.3, wing 4.2.

Length of 5 pinned specimens 3.0-3.8 mm. Average 3.4 mm.
Type.—Cvit. No. 22009, U.S.N.M. Two cotypes.

Host,—Quercus marUandica Muenchhausen.

Gall.—Produced in fall on small acorns of current season, some-

times three or four on one acorn. They are green, smooth, 4 mm.
in diameter, laterally compressed and elongated slightly at base and

apex. They secrete copious quantities of honeydew while growing

and later fall to the ground.

Habitat.—The type material was collected at Ironton, Missouri,

October 5, 1917, and the flies emerged March 25-April 18, 1919.

These galls have been noted at Texarkana, Arkansas; Palestine and
Cuero, Texas; Troy and Dothan, Alabama; and Marianna and River

Junction, Florida.

CALLIRHYTIS BALANOIDES, new species.

Plate 3, fig. 7.

Female.—Eed anterior and lateral lines, base of scutellum, dorsal

part of abdomen, tibiae and tarsi infuscated. Head as broad as

thorax, coriaceous, seen from above widened behind eyes, thickness

.4 width; seen from in front widest above level of antennae, facial

line .73 transfacial, interocular area 1.59 times as broad as high, an-

tennocular and ocellocular spaces equal, malar space .5 eye and with

groove, mandibles 2-toothed, papli 5- and 3-segmented, antennae 14-

segmented, third longest, fourth .83 third, gradually decreasing to

13, last 1.4 times preceding, face slightly pubescent. Pronotum finely

rugose. Mesoscutum dull, coriaceous and finely rugose with incon-

spicuous setigerous punctures, parapsidal grooves shallow, sculptured,

percurrent, separation behind greater than that between anterior

lines, pubescence not hiding sculpture. Scutellum rugose with two

large smooth oval pits at base, triangular impressions on sides.

Carinae on propodeum outwardly curved, inclosing a rugose area

slightly broader than high. Mesopleura striate. Hind tarsus shorter

than tibia, second shorter than fifth, claws simple. Wing hyaline,

subcosta and cross-veins brown, rest paler, first abscissa of radius

arcuate, areolet reaching one-seventh and cubitus about one-half way
to basal, surface short pubescent, margin not ciliate. Abdomen longer

than high, slightly compressed, second tergite occupying .7 its length

with sparsely pubescent patches at base, ventral spine in balsam 2.5

times as long as broad, ovipositor when dissected out about 1.2 times

length of antenna. Using width of head as a base the length of

mesonotum ratio is 1.4, antenna 2.8, ovipositor 3.4, wing 3.36.
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Length of one pinned specimen 3.1 mm.
Tyjie.—Qat. No. 23170, U.S.N.M. Type female. Paratype in bal-

sam with author.

Host.—Quercus velutina Lamarck.

Gall.—Produced in autumn on small acorns of the current season,

bui-sting- out between the acorn and the cup. They secrete honeydew

while growing. There are sometimes 2 to 3 galls on one acorn.

When detached they are triangular in outline, flattened, the larval

chamber transversely placed in the upper half of the gall and below

it a spongy region which decays away after the gall drops, giving

it an excavated base.

HaMtaf.—The type flies were bred from galls collected October 5.

1917, at Ironton, Missouri, the flies issuing May 5, 1919. Similar

galls have been seen at Ithaca, New York; Glencoe, Illinois; East

Falls Church, Virginia ; and at Wharton, Texas.

CALLIRHYTIS PATIENS (Bassctt).

Andricus patiens Bassett, Trans. Araer. Ent. Soc, vol. 26, 1900, p. 312.

This species was described from over 50 specimens taken ovipos-

iting April 8-11, in the buds of Quercus Uicifolia. The types have

the general habitus of the species from pip galls in acorns and a life

history similar to that of operator (Osten Sacken) is suggested. It

remains for some one in the region where Uicifolia occurs to collect

acorn galls and rear this species and work out the life history. As
the tarsal claws are simple the species is here transferred to CaUi-

rhytis. Using the width of the head as a base, the ratio of the length

of mesoscutum is 1.25, antenna 2.12. ovipositor 3.09, wing 3.8. Range

in size of five paratypes 2.4-3.4 mm. Average 2.9 mm.

CALLIRHYTIS PEKDITOR (Baasett).

Andricus perditor Bassett, Trans. Amer. Ent. Soc, vol. 26, 1900. p. 113.

Acraspis perditor Bassett, Dalla Torre, and Kieffer in Wytsman Gen.

Ins. Cynipidae, 1902, p. 58.—Dalla Torre and Kieffer, Das Tierreich,

Lief. 24, 1910, p. 412.

Like halanosa Weld, this species is described as producing early

spring galls which secrete honeydew on immature acorns of the pre-

vious season, but on a different host, Quercus Uicifolia Wangen-

heim instead of on Quercus velutina Lamarck. The species was de-

scribed from a single female (cut out of a gall) whose wings were
" not fully expanded." This has led Dalla Torre and Kieffer to trans-

fer it erroneously to the genus Acraspis. The type is in the collection

of the American Entomological Society and it is not an Acraspis,

as the wings are normally developed but crumpled. This type was

compared with hal-anosa, halanoides, halanaspis, and lalanopsis of

the present paper and found to be smaller than any of these species
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and closest to halanoides. As the tarsal claws seem to be simple, the

species is here transferred to CalUrhytis.

Genus ANDRICUS Hartig.

ANDRICUS FIMBRIATUS. new species.

Plate 1, fig. 3, and plate 3, fig. 11.

Agamic female.—Black, flagelliim and legs brownish. Head as

broad as thorax, frons coriaceous, face smooth with setigerous punc
tures, pubescence white, seen from in front widest above antennae,

facial line .74 transfacial, intercular area 1.36 times as broad as high

antennocular less than ocellocular, malar .5 eye and without groove

seen from above widened behind eyes, thickness .43 width with occi

put only slightly concave, mandibles 2-toothed, palpi 5- and 3-seg-

mented, antennae 13-segmented, third longest, 4-6 subequal and
three-fourths third, decreasing to 12, last twice as long as preceding.

Thorax with white pubescence but not hiding sculpture. Meso-

scutum broader than long, shining, finely coriaceous in balsam with

setigerous punctures, parapsidal grooves deep, smooth, narrower

and vanishing in front, their separation behind equal to that at

hind end of the smooth anterior lines, median not reaching to an-

terior lines. Lateral lines bare. Scutellum becoming rugose be-

hind, pits at base smooth, deep triangular impressions on sides.

Carinae on propodeum slightly bent out and inclosing a smooth area

narrowed a little above. Mesopleura with large bare polished area-

Hind tarsus equal to hind tibia, second shorter than fifth, claws with

tooth. Wings hyaline, veins brownish, first abscissa of radius curved,

radial cell ratio (length divided bj^ width) 3.4, areolet reaching one-

fifth and cubitus three-fourths way to basal, surface pubescent, mar-

gin ciliate. Abdomen longer than broad, slightly compressed,

sm.ooth and shining, second tergite occupying about four-fifths and

the third the rest, second with narrow pubescent patches at base,

the hind margin making an angle of 45 degrees, ventral spine hori-

zontal, in balsam 3.75 times as long as broad, ovipositor when dis-

sected out one and one-half times antenna, ovarian eggs well de-

veloped. Using width of head as a base the length of mesonotum

ratio is 1.38, antenna 2.0, ovipositor 3.1, wing 3.89.

Length of 13 pinned specimens 2.75-3.5 mm. Average 3.2 mm.
Runs in the Tierreich key to pj'uiriostis Bassett, from which it is

distinguished by its larger size, darker veins, larger areolet, and

longer cubitus.

Type.—Cat. No. 23225, U.S.N.M. Seven cotypes.

Host.—Quercus hicolor Willdenow.
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GcHl.—This fimbriate-cup gall on hicolor was well described by

Riley in 1877 along with a similar one but protruding farther, from

a smooth cup on Q. prinoides. Both have often been referred to in

literature frequently under the names glandulus and glandulosus.

The fly described as Andricus glandulus Beutenmueller, of which

the author has a cotype, and associated with the above gall is a red

species from an unlmown gall. It belongs to the genus Callirhytu

and is closely related to C . operatola—the agamic generation of C

.

operator (Osten Sacken).

Habitat.—The type material was collected at Wilmette, Illinois,

September 1, 1917, when the galls were dropping to the ground.

"VVlien some of the galls were cut open just a year later about half

still contained larvae and half pupae and adults. One fly emerged

in cage March 25 and one April 18, 1919. On December 2, 1919, five

living flies were cut out. Transformation thus occurs in fall and

emergence in the spring and the emergence is distributed over two

seasons. As the emergence is before flowering there must be an alter-

nating generation in a vernal gall. In 1908 the galls had nearly fin-

ished dropping by September 9 and in 1912 they had all dropped by

September 10. They have been seen also at Evanston, Kenilworth,

and Glencoe, Illinois, and at Porter, Indiana. The herbarium at

Shaw Botanical Garden, St. Ix)uis, has a specimen from Kimmswich,

Missouri, collected in 1860.

The writer has field notes on a similar gall on nine other white oaks

of the eastern United States where the recess in which the gall rests

is not fimbriate and the gall protrudes half its length or more. See

plate 3, figure 12, on pnnus and figure 13 on macrocarpa. As he has

not been able to rear any of these as yet it is not knoAvn whether any

or all of these are caused by the above-described species or which if

any is glandulus Beutenmueller.
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EXPLANATION OF PLATES.

Figures natural size except where otherwise noted.

Plate 1.

Fig. 1. Undescribed Amphiholips gall ou acorns of Quercus texana Buckley.

2. Galls of Amphibolips prunus Walsh on Q. veltitina.

3. Galls of Andricus flmhriatus Weld X 5 ou Q. bicolor.

Plate 2.

Fig. 4. Galls of Callirhytis miUeri Weld in acorns of Q. californica.

5. Galls of Callirhytis fructuosa Weld X 5 in acorns of Q. coccinea.

6. Galls of Callirhytis lapilhila Weld in acorns of Q. bicolor.

Plate 3.

Fig. 7. Galls of Callirhytis balanoides Weld in immature acorns of Q. velutiiui

in autumn.

8. Galls of CallirJiytis balanopsis Weld X 5 on immature acorns of Q.

marilandica in autumn.

9. Galls of Callirhytis rniUcri Weld in acorns of Q. loisUzenii (the two

acorns on right) and Q. agrifolia.

10. Galls of Biorhiza eldoradensis (Beutenmueller) in acorns of Q. wisU-

senii (below) and Q. agrifolia (above).

11. Gall of Andricus fimbriatus Weld on cup of Q. bicolor.

12. Undescribed species in cup of Q. prinus.

13. Undescribed species in cup of Q. macrocarpa.

Plate 4.

Fig. 14. Galls of Callirhytis balanaspis Weld X 5 on immature acorns of Q.

marilandica in autumn.

15. Galls of Callirhytis operator (Osten Sacken) agamic generation on

Q. rubra.

16. Gall of Callirhytis carmelensis Weld X 5 on Q. agrifolia. Dried speci-

men.
17. Fresh galls of Callirhytis carmelensis Weld X 5 on Q. agrifolia.

Plate 5,

Fig. 18. Galls of Callirhytis balanosa Weld on immature acorns of Q. coccinea

in spring.

19. Galls of Callirhytis middletoni Weld X 5.

20. Undescribed gall in tissue of acorn cup of Q. bicolor.
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