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INTRODUCTION

The tarsonemid mites of the subfamily Tarsoneminae have long
been recognized as of much economic importance because of the
injury many of them cause to cultivated plants. The group is widely
distributed, being found throughout the warmer parts of the world.
All groups of plants are probably affected to some extent by the
attacks of - =se mites, but they are mose injurious to succulent
herbaceous species,

tubmitied for publleation March 20, 1038,
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A need for a revision of the whole group has long been obvious,
but such a task has been made all but impossible becauss of the wide
distribution of the types and other material. After many years of
patient endeavor, however, the collections of the Bureau of Ento-
melogy and Plant Quarantine of the United States Department of
Agriculture and those of the United States National Musenm have
been increased to such an extent as to make a revision of the North
American species possible.?

This revision includes, not only species of Tarsoneminae known to
be established in the territory under consideration, but also species
that have been Intercepted by Federal plant quarantine inspectors.
In the case of one species, Tarsonemus bancrofti Michael, two infes-
tations in the United States were brought to light. In both instances
prompt measures were taken for their eradieation.

METHODS OF COLLECT.NG AND MOUNTING TARSONEMID MITES

Tarsonemid mites may be collected individually on the point of o
camel’s-hair brush and transferred to viais of alcohol (70 to 95 per-
cent}. A brush used for this purpose should be pruned down to two
hairs at the tip. When it is desired to mount the specimens directly
in a combination clearing-mounting medium, such ns Berlese’s mix-
ture or some modification of this mixture, the mite may be placed on
the microscone slide, the mixture added, and the coverslip put in
place. Floyd F. Smith uses, instead of a camel’s-hair brush, a pin
mounted on a brush handle and having its woint bent at a right angle.
The bent end of this pin is moistened with some of the mountin
medium and then applied to the tarionemid mite to he collected.
The mite adheres to the pin point anc can easily be transferred to
a microscope slide and mounted direc ly in the mounting medinm,
W. W. Baker scaks dormant plant buds in a hot solution of potas-
stum hydroxide and thus kills the mites infesting them. The mites
settle to the bottom of the caustic solution, where they are obtained
and washed in water before being mounted in a clearing-mounting
medium,

Small mites frequently can be mounted directly in a combination
clearing-mounting medium, thus eliminating the usnal process of
running them through a separate clearing solution. In selecting such
a medium for tarsonemid mites it should be kept in mind that they
are very minute acarids, somewhat flattened, and possessing a tough
integument. which, however, is poorly sclerotized and poorly pig-
mented. The Important taxonomic characters to be studied are found
largely on the hind legs of the male and the front legs of the female.
For these reasons a combination clearing-mounting medium should be
selected 1hat will give a favorable refractive index, while it may have
but little clearing, or soft-tissue-destroying, power.

Berlese’s mixture, while well adapted %or tie mounting of many
mites, has a larger chioral hydrate content than is desirable for
tarsonemid mites. This content is so high that mounts are liable soon
to show crystallization and be seriously injured or ruined. If 2 small

*A very larpe percentage of the spoclmens studled In connection with tils revislon were
collected by the writer's coworker, Floyd B Smith, nlthough many lots were contributed by
‘g’lilinm W. Baker, llkewise of this Burepu, The draw nge were prepared by Mary F,

enson,
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quantity of water is substituted for part of the chloral hydrate in
Berlese’s formula, not only are the mounts more durable but the
medium has a better refractive index, permitting most of the tax-
onomic characters of the tarsonemid mites to be studied to better ad-
vantage. Kurthermore, the refractive index is'improved by the re-
duction of the amount of glycerin, and the physical properties are
improved by the addition of glucose sirup, The formula given here
has been used in the writex’s work on tarsonemid mites, and may be
employed to good advantage for feather mites (Analgesidae) and
gall mites (Eriophyidae), but it is not so well suited for the mount-
ing of itch mites, cheese mites, or chiggers.

Formula for a combinafion clearing-niounting medium

Water —

Chloral hydrate £rams
Gum arabie do____ 20
Glycerin eeo_.. 12
Glueose sirup do—__ 3

Microscope-slide mounts made with this mixture should not be
given oven treatment at temperatures above 33° C. if they are to be
permanent,

THE FAMILY TARSONEMIDAE

The family Tarsonemidae is one of the three families that com-
pose the superfamily Tarsonemoidea. This superfamily is recognized

as the suborder Heterostigmata by some authorities. It includes
many small mites of diverse food habits; yet the rroup undoubtedly
is a natural one. The members have a segmented ody; tracheae are
usually present in the females, and also, usually, a pair of clavate
sense organs between the bases of the first and second legs. Largely
because of the presence of these sensory organs, some authors hold
that the group is most nearly related o the beetle mites, or Cryp-
tostigmata.

The family Tarsonemidae is divided into three subfamilies, the
Tarsopolipinae, the Podapolipinae, and the Tarsoneminae. Members
of the Tarsopolipinae are well known as parasites of insects. One
species, dearapis woodi {(Rennie), the trachenl mite of the honeybcee,
causes a very serious disease of adult honeybees known as Isle of
Wight disease. Another, Locustacarus trachealis Ewing, the tracheal
mite of grasshoppers, has been reported as causing injury to these
Orthopterz in Kansas.

The member. of the subfamily Podapolipinae are parasitic ex-
clusively on insects, and it is in this subfamily that the limit of
degeneration for any acarid is reached. The female of one species,
Podapolipus reconditus Rovelli and Grassi, which occurs under the
elytra of certain Old World beetles, is legless, while the mouth parts
are reduced to a pair of minute, hooklike appendages.

In the subfamily Tarsoneminse some species are parasitic on in-
sects, others are necrophagous, and several attack living plants,
Attention is particularly directed in this bulletin to those species in
the last category.




4 TECHYNICAL BULLETIN G533, U, 8B DRET. O AGRICULTURE

TAXONOMY OF THE SUBFAMILY TARSONEMINAE

‘The subfainily Tarsoneminae should be restricted {o include only
those species that \\ould go into the genus Larsonemus us originally
defined.

The writer {13, p J_;) * in his key to the genera of the Tarsonemi-
dae published in ]93.} Included but two genera in the subfamily
Tarsoneminae, Tarsonemus Canestrini and Fanzago and Adcarophenar
Newstead and Duvall. The genus dearophenar, how ever, should be
transferred to the subfamily Tgusopohpmae and the genus Pseudo-
tarsonemoides Vitzthum should be included in the T.usonemmae
To the two described genera here included in the subfamily there is
added in this bulletin & new genus, making three in all for the group.

A GENERALIZED LEG OF A TARSONEMID MITE

‘The leg of a tarsonemid mite, as found in those genera least
affected by degeneration, is five-sepmented (exclusive of the tarsal
claw) and of a primitive type that is found 1n several acarine fami-
Iles, particularly in the related mites of the suborder Cryptostigmata
{(beetle mites).  In such a leg the bend occurs between the second
and third and between the third and fourth segments, The frst leg
segment, the coxa, is short, broad, and may be somewhat flattened.
I‘hf. second, or femur, is the largest of all and is directed upward
and away from the body. The patell‘l, or knee segment, is third,
The fourth segment, the tibia, Is subeylindrieal, usually longer than
the third, and extends downward. The fifth and last se{_rment or
tarsus, tapers to its apex, where it bears the tarsal elaw or claws.
The iatter, of course, really represent a segment and might be termed
the 'pletarﬂus # In taxonomic work, however, the terms “tarsal
claw™ and “elaws” are used.

In the subfamily Tarsoneminae some of the legs may be reduced to
four, or even three, segments. In such cases it 1s important to know
how this reduction has taken place. TUnfortunately, the process
has not been studied sufficiently to permit ldentlﬁc.mon of the seg-
ments in legs of a reduced number. However, in the last pair of
legs of the ‘male {the most important ones tmonomlcqilx) tLe seg-
ments ean be identified.

SEGMENTATION AND CHAETOTAXY OF THE FOURTH PAIR OF LEGS
IN THE TARSONEMINAE

The fourth pair of legs in the Tarsoneminze (figs. 1 and 2) are
50 1mportant in the t.l\onom\ of the group that the} are here con-
sidered in some detail. Leg IV in both sexes is typically four-seg-
mented. In the males of certain gpecies it 1s three-segmented, the
method of reduction being clearly indicated. not only by inter-
mediate types, but 1mrt1cnl‘1rly by the presence of certain setae easily
identified in leg IV of any male.

In those males that have leg IV four-segmented (fig. 1) the seg-
ments are identified as eoxa, femur, tibia. and tarsus. The tibia
in such a leg bears an enormous tactile seta on its ventral side and
a short clavate setuy (the only one on the whole leg) on its deorsal

a I1alic munbers in parentheses refer 1o literature cilsd, p. 72,
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side; the tarsus bears two small simple setae on or near its inner
margin. Thus there are four setne on the tibia and tarsus together,
and two of these are of unusual shape or size.

In legs having but a single segment beyond the femur, there are
always found on that seginent a large, ventral tactile seta, 2 small,
dorsel clavate seta, and usually two small, simple setae near the

S-- Goxa

- —~-~‘l~- <~ Acetabuler process

of femur
Coxol seta i

roximal femoral
seta

Femur-—-—— ~—~%w-udg-

Quter distal femora) -~
sete

- Inner distal femeral
seta

Clavate setg - —--~-

Tarsus ~ ~----

Fioupe 1.—Ventra] alde of lop IV of o male tarsonemid mite, with parta lnbeled.

inner margin. The segment has, in other words, the setae of the
tibia plus those of the tarsus. The only conclusion to be drawn from
this is that the tibia and tarsus have united. Thus the chaetotaxy of
the segments indicates clearly what has happened when leg IV of
the male becomes three-segmented. That the tibia and tarsus have
fused is further indicated by the presence of an incomplete suture
between them in certain species. Because of the minute size of the
tarsonemid mites and the methods used in mounting them, very
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little hes been learned of their leg muscles, and these cannot at present
be used to advantage in homologizing the leg segments,

The hind legs of the male are used as claspers, much of the motion
between the segments taking place between the coxa and the femur.
These two segments sre articulated both dorsally and ventrally, the
latter articulatior: beinfg the more conspicuons. This ventral hinge
(fig. 1) is composed of a backwardly directed articulating condyle
on the posterior margin of the coxa, which sets into a socket of the
submarginal acetabular process of the femur. In some species in
which this ventral coxofemoral hinge is small, the acetabular process

suggests a seta pit, while the

Goxa~— articulating condyle, which
rests in the aceta%ulum, ap-
;- Trochanter pears like a short, curved,
______ spinelike seta. Hence the en-
Basol seta

tire hinge may easily be mis-
taken for a short,submarginal
femoral seta.

The chaetotaxy of leg TV of
the male is as follows (fig. 1) :
The coxa bears a single seta,
which 1s relatively small,
simple, and curved. It may
be situated dorsally or ven-
trally, or on the lateral mar-
gin of the segment. The fe-
-Fourth segment  myp hears three simple setae.

One of these is situated on the

basal half of the segment,

usually on or near the inner

margin, and is known as the

proximal femoral seta. Two

setae ave usually situated on

the distal half of the femur,

onie on or near the inner mar-

C--Apical seto gin and the other on or near

the outer margin. The inner

one may be greatly enlarged

in certain species. It is known

R e memid mite with parts perea e 48 the inner distal femoral

geta. The outer one, or outer

distal femoral seta, is variuble in both size and position. The tibia

bears only two setae, a very long, ventral tactile seta and a short,

clavate dorsal seta, The tarsus typically has two small, simple,
divergent setae situated on or near its inner margin,

Thus the total number of setase on leg IV in the male is eight,
and in nearly every species of the sub?amily Tarsoneminae these
eight setae can be detected. In some species, however, the coxal seta
appears to be absent. The same appesrs to be true of one or the
other of the two tarsal setae.

Leg IV of the female (fig. 2) is much less important in the tax-
cnomy of the Tarsoneminae than the same leg of the opposite sex.

-Third segment

Subgpical seta of ..
third segmant

Subopical setg of -
fourth segment
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The four segments are always present, the two basal ones varying but
little, whereas the third and fourth vary chiefly in length. Segments
I and IT are without setae; segment 1IT may bear near its base a
minute sefa, and nearly always bears a much longer seta which is
dorsal and subapical ; segment IV bears a very long apical sets and a
somewhat shorter subapical one.

The segments in leg IV of the female have not been homologized.
Doubtless the basal segment. represents the coxa, and apparently the
second segment represents the trochanter. Thus far there is no con-
vincing evidence of the identity of segment IIT or segment IV,

DESCRIPTION OF THE SUBFAMILY TARSONEMINAE

With the characters of the family Tarsonemidae and in addition: Female
with a clavate pseudostigmatic organ on each side of the cephalothorax be-
tween legs I and 1I; posterior legs very slender, four-sepmented, and ending
in two long, simple setae, one apical and one subapieal; first segment of leg
1V flattened, platelike, immovable; second segment ringlike, broader than long:
third segment fliform, very long and slender, the longest segment; fourth seg-
ment Gliform, stender, hut shorter than the third and bearving the apical and sub-
apical setae, Male with last pair of legs thickened, clasperlike, three- or four-
segrmented, and usually euding in a single claw: coxa of leg IV flattened, nsually
subtrinngular; femur the longest and stoutest segment, frequently bearing o
cusplilke process or a hyaline expansion: tibiz sometimes anchylosed with
tarsus; when distinet, short and bearing n clavate seta and a long tactile, seti-
form seta; tarsus, when distiner, nsually broader than leng und bearing one
or two short, simple sctne in nddition to tarsal elaw; tarsal claw elawlike,
tuberclelike, or absent. Genital papille coneshaped, sometimes provided with
genital fap: penis gmall and nsually short, flanked on each side by a sclerotized
process, the two together probably acting as a dilator during copulation.

Type genus.—Tarsonemuvs Canestrini and Fanzago.

The subfamily Tarsoneminae is most closely related to the sub-
family Tarsopolipinae; in fact, the type species of two of the genera,
Acarapis Hivst and Tersonemelle Hirst, of the last-named group
were originaily deseribed as species of Z'@r«wonemus. The genus Tar-
sonemelle connects the two subfamilies. It is placed in the Tarso-
polipinae because in. it the females have no pseudostigmatic organs.

KEY TO THE GENERA OF TARSONEMINAE

1. Palpi three-segmented. free, filiform; eapitulum enfirely concealed from
ahove by a large, hoodlike projection from the cephalothorax; tarsus
I muech shortencd and wirth a stonr claw

Paendotarsonemoides Vitzthum, 1921
(Type: £ eccoployasteris Vitzthum, 1921)
FPalpi one-segmented to three-srgmented and sometimes partly anchylosed
with capitulum, the latter never entirely concealed from above by
a hoodlike projectiono.. _— ———

2 Tarsus I either two-clowed or one-clnwed; tarsus III with claws un-
rednced in size; tibia and tarsug of leg TV of male frequently
separated by n soture and their ¢ombined lengthk never o much
as two-thirds thatr of the femur

Tarsonenins Canestrini and Fanzago, 1876

{Type: Chironemus minnsening Cancstrini and Fanzago, 1876)

Tarsus I always one-cliwed ; tarsus ITI with elaws reduced, the pulvillng

far surpassing them : tibla and tarsus of log IV of male not separated

by u suture but anchylosed, forming a slender, curved tihiotarsus
which is more than two-thirds as long a8 the femur

Hemitargonemus, new genus

(Trype: Tursoncmus lepidariorum Warburton, 1804)
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The Genus PSEUDOTARSONEMOIDES Vitzthum

Pseudotarsonemoides was established by Vitzthum (31, ». 72} as a
monotypical genus in 1921. It was based entiregi upon females,
males ﬁeing unknown. The genus is here redescribed :

Having the churacters of the subfamily Tarsoneminae and in addition: Palpl
free, filiform, distinetly three-segmented, and extending beyond the tips of
chelicerae. Chelicerae rather stout, extending backward only a little posterior
to bases of pulpi. Capitulum oblong, concealed frem above by large hoodlike
plate of cephalothorax. Hood of cephalothornx about as brond as or broader
{han long and bexring two pairs of simple, long, dorsal setae. Leg I thickened;
tarsus I as broad as or broader than long, with a single sense seta and a
single, stout elaw, the pulvilus being absen'.

Type species—Pseudotarsonemoides eccaptogasteris Vitathum.

The genus Pseudotarsonemoides differs from Tarsonemus rather
shar]ljly in the nature of the palpi and tarsus I. The former are dis-
tinctly three-segmented, while in Zarsonemus they are not distinctly
segmented. The cephalothoracic hood, so conspicuous in Pseudo-
tarsonemoides, is present in some of the species of Tarsonemus, but is
never so large and bears but a single pair of dorsul setae.

PSEUPOTARSONEMOIDES INNUMERABILIS Yitzthum

Described by Vitzthum (22, p. I76) in 1923, Hirst ({2, p. 997)
described, as new, P, spinitarsus, which is here regarded as a synonym
of innumerabilis.

MaALE (Unknown)

IFEMALE

Gengral appearance~—apitulitm and all of first pair of legs except tips of
tarsi covered by cephalothorneic shield, which is almost as broud as long,
broadly rounded in front, and bears an anteripr paic of long, straight setue,
situnted almost on the frout margin and n posterior pulr of similar, but slightly
longer, diseal setae. Abdomen showing four segments dorsally, the posterior
segment being small and largely concenied by the third.

Capitulum.—Very long, being about three times as long as hroad, and de-

cidedly constricted at the base. IPalpl free, three-segmented, vonvergent; distal
segment small, cone-shaped. Chelicerne with stout bases and short necdlelike
tips.
Tursus I.—Stout, well sclerotized, ubout one and one-half times as long as
wide, nnod over twice as long as tibin, Distu! sense hair slightly clovate,
situated dorsally about one and one-half times its length from distal end of
sepment, Proximal sense setu ahout the same slze as distal sense seta,
situated dorsolaterally about its length fron: buse of segment. Tarsus ending 1n
a stout, strongly deflexed claw and a strongly sclerotized bilobed tubercie.

Leg IV.—Short, extending slghtls beyond margin of body. Coxa subguad-
rangular, slightly longer than brond. Trochanter broader than long. Third
segment about as long as other segments faken together; basal sets absent;
subapical set: slender. cxtending tn tip of fourth segment. Fourth segmer*
ghert, seareely one-half as long as third; subapleal seta long, somewhat flage. -
liform, equal to leg itself in length; apicnl seta much stouter than subapical
and twice as leng.

Total length, 0.195 mn:; total width, 6.002 min.

FesMALE LARvA
(Fig- 31
Not scen by the writer. As described and figured by Vitzthnm it Is longer in

proportion to its width than the adult female, has the frount tarsi two-vlnwed,
no psendostigmatic organs, und four dorsal shields, The cephalothoracle shield
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bears three pairs of setne instend of two, as in the adult female, and the first
and second abdominal tergites are separated from each other by am area of
strinted cutlele,

MALE Larva ane Eoe ({"nknown)

Type host—(Eeccoptogaster) Scolytus
laevis (Chapuis).
Type locality.—Anstria.
Tyﬁe.—ln collection of Graf Hermann,
Vitzthum,.
Description of the female is based on
a single specimen taken at New York
City on an elm log from France, August
16, 1933, Shamin and Deodd collectors
(N, Y. No.21227). Hirst (19, p.997) de-
scribed in December 1923 his Pseudotar-
sonemoides spinitarsus, which was taken
from the elm bark beetle, Seolytus scoly-
tus ¥. (= destructor Oliv.) at Kew,
England. Of this species Hirst states:
“This species seems to differ from Vitz-
thum’s P. eccoptogasieris in having a
stout spinule on the dorsal surface of the
second tarsus.” Since this statement ap-
p%]'[_zvs equal‘gyh“‘en to vt'Zthl}m’S innumenr- FI{FURE &—DBrsali\'iew of fe;t‘lgle
abilis, w 'c was taken from a Ve nrva (_nf Paeud ararson_em ex
closel;’y related bark beetle, one is led Itz nlarged. (cleathimy o e
suspect Hirst’s species of being a syn-
onym of énnumerabilis. A comparison of the deseriptions of the two
spectes further indicates their synonymy.

PSEUDOTARSONEMOIDES CRYPTOCEPHALUS, new apecles
{Flg4)
Marg

General eppearance—Cephalothorpeic shield ecovering
about two-thirds of capitulum. Legsa of moderate length ;
last peir equal in length to third pair. Color of freshly
mounted specimens a light yellowish brown.

Capitilum.—Blightly longer thian brond, pointed in front
and strongly constricted at base. Chelicerae with stout
bases. Palpi free, very short, as broad at tips as at bases,
indistinctly segmented,

@enital papille—Much longer than broad, cone-shaped,
dorsal in positfon. Genital flap absent. Penls rodlike, In
repose extending to tip of papilla. Accessory sclerites long,
&lender, reaching to apex of papilla.

Leg IV.—Only slightly stouter than other legs. Coxa
triangnlar, as broad as long: ¢oxal seta npparently absent.
Femur about two and onehalf times as long =28 broad,
outer margin outeurved, inner margin about stralght; no

FIGURE 4— Ventral hyalite expansion present; proxlmsl femoral seta minuyte,
view of right post-  Tuarginal, situated midwey between base of femur and inner
erfor leg of male distal femoral seta ; inner distal femoral seta large, straight,
of Peeudotarsone-  suhmarginal, extending to tip of tibin ; outer distal femoral
ey reu?iese”  seta dorsal, submarginal, curved, sitwated at about one-
cies. X 800, half the distenee from base to apex of femur. ‘Tibla

86087°—88-——=2
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long, about twice as long as brond, outer margin almost straight, inner margin
inwardly rounded; tactile seta Hagelliform, equal to leg itself in length and
stuated in posterolaters! angle of tibin; the so-cailed clavate setn auly slightiy
clavate, dorsal, situated slightly anterior to tactile seta. Tarsus very short, twice
as broad as long; tarsal setae very slender, divergent; tarsal elaw long, curved,
ncuminate af apex, in length almost equal to tibia.

Total length, 0.185 mm ; total width, 0.07 mm.

FeyaLe

Qeneral appearance—Body short. Capitulum concealed from above by the
large cephalothoracic shield. Pseudostipmatic organs with short pedicels and
subspherical heads.

Tgrsus I—About one and one-balf times as long as the rather long tibin.
Distal sense seta large, fusiform, situated dorsally about its lenygth from apex
of tarsus. Proximsl sense seta less than one-haif as long as disial, sitnated
dorsolaterally about its length from base of tarsus and at wsbout the same dis-
tance from that point &s the mearest simple seta. Tarsus epding in a smAll
pulvillus and a single strongly curved claw.

Leg IV —Extending slightly beyond margin of body. Coxa subirianguler,
as broad as jong. Trochanter about twice as broad as long. Third segment
considerably longer thanm the other segments fakeu together; basal zefa ap-
parently absent; subapical seta couspicnous, lateral, almost straight, and situ-
ated aBout as far from tip of segment as length of fourth segment. Fourth
segment shart, being about one-third as long as segment ITI; subapieal seta
rigid, slightly curved, twice as lomg as segment that bears it; apicul seta
fagelliform, as long as leg itself.

Total length, 0.12 mm; total width, 0.07 mm,

Laava axp Eoc { Unknown)

Type host.—Persea americana.

Type locality—Chile (%).

Type slide.—United States National Museum No, 1117.

This species represents a connecting link between Pseudo-
tarsonemoides and Tarsonemus. The front tarsi are those of Tarso-
nemus; the cephalothoracic shield is like that of Pseudotarsonemoides
but, is smaller than in described species of this genus.

Material at hand as follows: Males and females taken from type
host, the avocado, at New York City, on & shipment from Chile,
July 3, 1934, by Inman and Whitlock, of the Division of Foreign
Plant Quarantines, Bureau of Entomology and Plant Quarantine
(N. Y. No. 23998). Tt is not known whether this species feeds on
the avacado. Itay be parasitic on some insect.

The Genus TARSONEMUS Canestrini and Fanzago*

The genus Tarsonemus was first described under the name Chiro-
nemus by Canestrini and Fanzago (9) in 1876, This name. however,
was Tound to be preoccupied by Chéronemaus Cuvier (1820}, a genus
of fishes; so the name Tarsonemus was substituted by the same au-
thors (10} later in the same year. Canestrini and Fanzago estab-
lished “hironemus us a monotypical genus based on a new species,
O. minusculus. To them the male was unknown, and their generic
characters apply only to females. In this original description the
authors state that the legs of the first three pairs are terminated by
two claws. In those species studied by the present writer it is ob-

« Sipce this manuseript was written, one species, Fargoremus oryzae (unestrinl, not
deacribed In thls paper, has been reperted from Santo Domingo, where it is snld to have
caused the witherlng of rice pleaots,
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served that the legs of the first pair have nearly always a single claw,
while those of the second and third pairs have two claws,

When Canestrini and Fanzago proposed the name Z'arsonemus to
take the place of the _preoccupieﬁ Chironemais, and added to this genus
a new species, floricoius, they stated that the diagnostic generic char-
acter relating to the two clubs of the cephalothorax would not hold.
Apparently they did not see these structures in 7' floricolus, or pos-
sibly they observed their absence in immature forms and were led to
make such a statement. It is interesting to note that Canestrini (8,
v. 3, p. 413) later (1888) omitted all reference to the pseudostigmatic
organs in his diagnosis of the genus T'arsonemus, while showing them
in his figure of the female of 7. floricolus, the only species to be
iustrated.

In the same year {1876) that Canestrini and Fanzago proposed the
name Tarsonemus, Kramer established his Dendroptus, The next
year he (20, p. 219) acknowledged his wenus to be only a synonym of
Tarsonenus. In 1884 Trouessart (29) established the genus Cheylierus
for a new species, (. socialis, said to live in large numbers on the
skins of birds. Although he placed this in the family Cheyletidae,
Canestrini (8, ». 3, p. 377) (1888) and Berlese (6, no. 7) (1894) both
regarded it as a synonym of T'arsonemus. Notwithstanding the un-
usual habits of Trouessart’s species, his generic deseription certainly
fits Parsonemus.

Hirst (19, p. 995} in 1923 described Tarsonemells as a subgenus of
Tarsonemus, basing it on a new species, 7'. africanus, from Koforidua,
Gold Coast. This subgenus is quite different from Tarsonemus, and
not only should be recognized as a distinet genus but should go in the
subfamily Tarsopolipinae. Tt differs from 7arsonemas in that the
females possess greatly enlurged front legs which lack the pulvillus
and have the single claw greatly thickened. In addition, the females
are withnut pSEUﬁOSﬁ{_ﬂn&tiC organs. The two species of T'arsonemella
are parasitic on African hymenopterous insects.

TLarsonemella is nlso closely related to Aearapis, the species of
which parasitize Old World honeybees. It should be recarded as a
connecting link between Zursonemus and sAearapis, and also between
the Tarsopolipinae and the Tarsoneminae.

Oudemans (26) in 1928 established the genus Awrosia based on
Acarus transhucens Nietner (1861), although the only description of
this species given by Nietner was the bare statement that it was 8 ve
small, translucent, whitish mite. Oudemans considered Nietner’s
species to be the same as Green's A. ¢ranslicens. Green himself, how-
ever, did not regard his frenslucens as the same as the ¢ransiucens
of Nietner. In this opinion Green must have been correct, since the
habits of 4. franslucens Nietner as related by Nietner himself are
such as to conviuce one that it is a specices different from Green’s A.
translucens. Nietner {24) states that his species was associated with
seale insects. oeenrring particularly among the cggs of Lecanium,
coffeae (=~Saissetin hemisphaerica Targ.). He helieved it attacked
the eggs, with the resnlt that the injury eaused the accumulation of a
whitish flocculent substance. These habits fit very well those of
Hemisarcaptes malus Shimer, a species with which the writer is very
familiar, and it is his opinion that 4. fransiucens Nietner probably
1s no other than this species of Shimer, which is not a tarsonemid mita
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but a thite of the family Canestrinidae. If A. frensiucens Nietner
is not Shimer’s species, it probably is a member of the family Canes-
trinidae, but it may be an insectivorvous tarsonemid. However, all
such known species are very different from A. ¢renstucens Green,
which is a tarsonemid and, as shown above, is a synonym of Hemitar-
sonemus latus (Banks).

A new description of the genus T'arsonemus Canestrini and Fanzago
is given here:

Witk the characters of the subfamily Tarsoneminae and in addition: Capit-
ulum subspherical, oblong, or eone-shaped, not produced Into a beak; chellcerae
swollen at the base and each ending in & ncedlelike tip; palpi much reduced,
distinctly or indistinetly seginented. Hood of cephalothorax small or absent.
Tarsus I mueh longer than tibin I, bearing two sense setae und ending in one
or two claws nod a pulvillns. Leg IV of male three- or four-segmented ; femur
enlarged, frequently with a hyaline expansion; tibia short, sometimes anchy-
losed with tarsus; tarsns, when distinet, bronder than long and usually bearing
& claw,

Type species—Chironemus minusculus Canestrini and Fanzago.

It 1s unfortunate that the genus Tarsonemus is established upon a
rare species that has never been adequately described. In it the front
tarsi are said to be two-clawed. Such a condition is very unusual in
the genus, and it would appear logical to restrict T'arsonemus to those
species in which the front tarsi are two-clawed and to make a new
genus for those species that have the front tarsi single-clawed. If this
were done, it would change the generic name of every economic species
of the genus. This would be most unfortunate. Furthermore, it should
be noted that there is confusion in regard to the number of claws on
tarsus I in some of the species. This probably is due to the fact that
some of the curved setne near the tip olf) the tarsus have been mistaken
for claws; also, in some species in which the pulvillus of tarsus I is
well developed, the lateral margins are thickened and look likes claws
unless seen to good advantage. For the present it appears best to de-
fine the genus Tarsonemus in such a way as to leave in it most of the
known species.

KEY TO THE KNOWHN MALES OF NORTH AMERICAN SPECIES OF TARSONEMUS

1. Femur IV without a hyualine expansion or cusplike process on inner slde.. 2
Femur IV with cither & hyaline expansion or a cusplike process on

inner side ~ e B
2 Tibia IV usnmally distinet from tarsus, and the two segments taken to-
gether much longer than the tibia s broad- o ___ laticcps proup 4

Tibin IV unch¥losed with, or indistinetly separnted from, i{nrses IV,
thus forming a tibiotarsus, which Is but slightly, If any, louger thano
broad ; inner margin of femur IV frequently angulate near bnse of
segment - — gimplee group 11

3. Fernur IV with a cusplike process on inner sideo . _ viridig group 17

Femur 1V with a large, hyaline expansion on Inner side__ spirifez group 18

4, Tactile sota of leg IV very short, not extending beyond tip of tarsal

claw; genitnl papitla as broad as long_ o laticcps Halbert
Tactlle setz of leg IV long, extending beyond tip of tarsal elaw for at
least one-third its length 5

5 Femur [V swollen on the inside hetween the proximal femoral seta
and the inner distal femoral seta; tactile seta rather short, ex-
tending beyond tip of tarsal elaw for less than half its length

smithi, new specles
Femur IV not swollen on inner side

6. Leg IV very long, tihia IV being ahout twice s[s] long as;_wide ________
Leg IV not longer than usuul, tibin IV but slightly ionger than broad__

w1
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. Coxa IV withour n ventral sefa; inner distal femoral setu oxXtending
to tip of tibia; outer distal femroral setu situnted at about middle
of segment sctifer, new species

Coxa IV with o conspicuous ventrul seta; inner distal femoral sefa
usualiy not reaching middle of tibin; outer distal femsoral seta
situated beyond middie of segment

. Inner margin of femur usually not angulate near base of segment;
ioner distal femoral setn marginal and situsted far from apex
of serment_ pacudosetifer, new specles

Inner margin of femur produced into an angle near base of 508-
ment; inner distal femoral seta submarginal and subupical

wrkeri, new species

. Femur IV angunlate on inner side mear buse; claw of tarsus IV shorter
than tibia IV. oteidentalis, new species

Femur IV not ungulate on inner side near base; claw of tarsug IV
longer than tibin IV.

. Femur IV not wider nt base thau coxu IV inner dista! femoral seta
extending but slightly berond tip of femur waitei Banks

Fenmar IV -wider at base than coxa IV; inner dista! femorn] seta ex-
tending much beyond tip of tibia chionaspicoruy Ewing

. Femur IV produced into an angle on inner side pear base

IFemur 1V not produced into an angle on inner side nesr baseo—___.___

. Femur IV swollen Iaterally; tibictarsus not over two-thirds as long
us wide simpler, new species

Femur IV not swollen laterally; tibiotarsus ag long as or longer than
broad

- Femur very long, about three times as long as broad at buse; claw
of tarsus IV as long as tiblofarsus randsi, new species

Femar only about twice as long as brond at base; elaw of tarsus IV
much shorter than tibiotarsus

. Axis of femur IV curved, outer margin of same segment outwurdly
curved; tibiotarsns truncate distally; eclaw of tarsus IV usually
about two-thirds as broad at base as it is long

confusus, new specles

Axis of femur IV almest straight, outer margin of same segment almost
straight; tibiotarsus rounded distally; ciaw of tarsus IV not over
one-half as broud at base as it is long___ seanrws, new specles

- Femur IV swollen on inside betsveen base and proximal femoral sets

Hnguis, new spectes

Femur IV not swollen on inside between base and proximal femoral
setn

i. Femur IV not swollen on imside at level of proximal femoral sefa;
tibin IV sepurated from tarsus by an indistinct suture, the two
segments fogether being considerably longer than broad

floricotus Cunestrini and Fanzago

“Femur 1V swoller on inside at level of proximal femoral zetu; tibia
IV anchylosed with tarsus, forming tibiotnrsus, which is ubout
4y tong as broad. (On leaves of date palm.)__feZanrs, new species

. Tibiotarsus of leg IV less than half ns leng as femur, of the usuul
shape and bearing ot its tip a well-developed tarsal claw. (On
pineapple pinnts.} - eranags Tryon

Tibictarsus of leg IV about two-thirds as long ns femur, clavate,
bearing a long, curved externni process but with no claw at itg
Hpo__ tiridis, new spocles

- Hraline expansion of femur IV s narrow lameiln; claw of tarsns IV
slender, acuminate nt apex

Hyaline expansion of femur IV & broad lobe with rounded ma rging; elaw
of tarsus IV stout, usually with a rounded apex

. Hraline expansion of femur IV extending to apex of segment hot not
to base; coxa IV trimngular____________ laminifer. new species

Hyazline expansion of femur IV not reaching apex of segment but ex-
tending to bhase; coxa IV quadrangular—_ fcmoralis, new speeieg

. Axis of femur IV approximateiy straight; cliw of tarsns IV claw-
like___ — N - —

Axig of femur TV bent near its middle so as to form almost a right
angle; claw of tarsus 1V knoblike phyllophorus Ewing

13
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21. Coxa IV subquadrangular, distinetly longer than broad; tible IV and
tarsus IV either distinetly or indistincily separated from each
other.

Coxa IV triangular, sbout as broad as, or broader than, long; tibia
IV and tarsus IV anchylosed

22, Hyaline expansion of femur IV arising from inner margle of segment,

not from a tubercle; claw of tarsus IV rounded af apex
bancrofti Michael
Hyaline expansion of femur IV arising from a large tubercle and
divided into an inner and an outer zone by a crescentic line; claw
of tarsus IV acuminaie af apex spirifem Marchal

23. Femur 1V about twice as long as broad at base; tibiotarsus of leg IV
withont a hyaline expansion; tactile seta of leg IV as long as the
leg itself paliiduy Banpks

Femur IV about as long as broad at base; tibictarsus of leg IV with
a small Iateral hyzline expansion; tactile seta of leg IV a. ut
one-half as long as the leg itself . ______ latipes, new species

22
23

KEY TO S80OME OF THE FEMALES OF NORTH AMERICAN SPECIES OF TARSONEMUS

1, Tarsus I with fwo claws ——
Tarsus 1 with only one claw
2. Body over three times as long as wide; capitulum bronder than leng

and broadiyr rounded in front._______________ phyllophorus Ewing
Body about twice as long as wide; eapitulum longer tharn broad and
pointed in front - - Biungulatus, new specles

3. Most of capitulum visible from above, there being no large cephalotho-
tacie hood present -

Only tip of capitulum visible from above, the remainder being hidden
br a cephalothoracie hood; last segment of leg IV less than one-
holf as long as next Lo iast segment_____ __ truncatus, new species

4, Tarsns I with distal sense seta clavate, usnally shorter thon width of
tarsus: claw of tarsus I modernte to small and not bent downward
at right nangle near base

Tarsus I with distal sense seta spinelike, large, usually about as long
a3 widthk of farsus ifself; prozimeal sense sefa usually situnted less
than its length from base of segment; claw of tarsus I bent dowan-
ward at right angle near base__.________.____ wviridis, new species

. Tarsus T about three fimes as long ns brond; tibis I seldom so much

as half as long as tarsus I
Tarsus 1 about twice as long as broad; tibia I over two-thirds as long

=11

as ftarsns T leticeps Halbert
6. The two sense setae of tarsus I situated less thar width of farsus from
each other and near middle of segment__.____._ gelifer, nmew species

The two sense sefae of farsus I situated much more than width of
tarsus from euch other

7. Proximal sense sefa of tarsus I situated not more than its length from
base of sepment and nearer base than any of simple setae_________
Proximal sense seta of tarsus I situated more than its length "from
base of segment and farther away from the same than one or more

of simple sefae

8. Tihia I distinctly broader than long; distal sense seia of tarsns I sifue
ated af about onethird the distance from base to apex of

segment iowensis, new species

Tibia I distinctly longer than bread; distal sense seta of tarsus X
situated at about middle of segment . ________ simplex, new species

9. Third segment of leg IV over two and & half times as long as fourth
segment ananes Tryon
Third segment of leg IV 1less then twice as long a8 fourth
segment pailidus Banks

The species of Tarsonemus may be identified by means of the char-
acters of the fourth leg in the male where this sex is koown, and
the characters of the fourth leg in the female are of value in dis-
tinguishing certain species. The size, shape, and position of the
setae on the fourth leg in both sexes are of great importance; yet
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it should be remembered that there is considerable individual varis-
tion in their position and length. In some species certain of these
setag are either absent or so small as to escape detection. This is
particularly true of the coxal sefa on the fonrth leg in the male and
the basal seta on the third segrient of the fourth leg in the female.

The taxonemic characters of the larvae have not been worked out to
the complete satisfaction of the writer. In all the North American
species Ble front tarsi appear to be two-clawed and the pseudostig-
matic organs absent. The general shape of the larvae varies muc
agcg}rding to the species, but the setae have a similar position in most
of them,

The chief characters for identifying the eggs are their size and
the ratio of their length to their breadth.

TARSONEMUS LATICEPS Halbert |
(Fig. 5; fig. 22, 4)

Described by Halbert
(16, p. 381} in 1923, and
again by the present
writer {14) in 1929, as
Torsonemus approvimatus
Banks var. narcissi, and
by Vitzthum (33) in 1929
as Tersonemus hydro-
cephalvs.

Marp

General appearance.~A spe-
e¢les of unusunl appearance
owing to the large size of the
capitaium sand the parsllel
sldes of the sbdomen. It is 5

also characterized by the
5 Flgoez o,—Tarsonemug latfcepy Halbert: 4, Lateral
shortness of all setae. Ix liv- view of tibia and tarsus of leg L of female: B,

ing specimens the body is of vi f genltzl illa of mala, 800
a lght, transparent, brownish dorsal view of ze papttla of mate. X

colot};, becoming darker with age; the mouth parts and legs are darker than
the body.

Uapitulym.—Inflated, broader than Iong. Chelicerae not typical of the genus,
eack with & broad expanded base occupying about ope-half width of capitniom
and ending in a fine needle at apex, Palpl reduced to short cones, each being
about as broad &s long and half as long as the chelicerae.

@Genital papilla.—Broad, dome-shaped, as broad as iong. Penis and [CCLISOLrY
sclarites very stout.

L:eg I'V.—Rather short, stout, witkont hyaline expansions or eusplike processes.
Coxa {riangular, as broad as lobg; coxml setn dorsal, not exrending beyond
margin of segment. Femur with fnner margin almost dtraight, outer margin
strongly onfcurved; proximal femoral sefa minnte, discal; inner distal femoral
Seta submatginal, situated slightly beyond middle of segment and extending to
about middle of tibia; outer distal femoral seta situated almost opposite inper
distal one, extending slightly beyond end of femur. Pibin slightly longer than
broad, inner margin strongly incurved; tactile seta short, spinelike, net reach-
ing tip of farsal claw; clavate seta sltuated on cuter margin approximate to
tactile setn. Tarsus much broader than long, with & singie seta and a long,
stout, curved, and acnotely pointed tarsal claw.

Potal length, 0.172 mm; total width, 0.080 mm.
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FEMATE

General eppegrance.—Short-legged, with oblong body and large capitulum.
Pseudostigmatic organs unusual in that each is seuminate apically, the broad
Iead being driwn out at its tip into g setnlike apex. Color the same g5 in the
maie.

Targus I-——Very short, with simple setae conspicuous, Distal seuse seta
medinm, clavate, situated dorsally at middle of tursns, Proximnl sense seis
smaller than distal, clavafe, Interal, situnted at nhont its length from: base of
tarsus and nearer to this hase tham any simple seta, Tarsal claw slender;
pulvillus moderately developed.

Leg IV.—Not reaching marpin of body in well-fed individuals, TLast seg-
mment about one-half as long is segment I11; subterminai seta of segmment IIL
extending almost to tip of ier; terminal seta of leg IV alimost as loug ag leg
itself ; subterminal seta less than half as long nsg terininal,

Total length, 0.230 mm; tetal widtk, 0122 mm.

LARYA

Anterior port of cephalotharax not covered by dorsal shield, but with integu-
meaf transversely strinted. Shield of rephalethornx beuring four pairs of setac,
the two posterior pairs belng merunged in a transverse row of four Setne.
Inner setae of this transverse row fully twice ag long as outer setae.

Abdomen saciike, without fransverse sutures bBut with a small apical coue
which bears four marginnl setae, the two nearest the apex being longer than
the other two, First ind second dorsal plates of abdomen separated by an
area of transversely strinted integnment. In living larvae both bhody and
appendages transiuvcent whitish, in fact almost celorless,

Total length. 0.258 mm ; totul width, 0.102 mm.

Ecc

Eggs observed inside of narcissus bulbs are oblong-oval, transiucent whitish,
slightly shiny, and without robercies or markings of any kind, They are
nttached to piant tissues either nf one end or on the side.  So hearly are the
ogzs like the rissue of & bulb in color that they might easily be overinoked,
A femule with an egg partiy protruding from the end of the abdotmen s
sometimes observed.

Length, §.145 mm; width, (.074 mm.

Type host.—Narcissus sp.

Type tocality~—~County Dublin, Ireland.

Types—In Irish National Musenm.

Common name.—Bulb scale mite.

This is evidently the bulb scule mite that was described by the
present writer (14} as Tarsonemus approvimatus var, narcissi, The
original description of Tarsonemus laticeps by Halbert in 1928 was
overlooked, not only by the writer, but apparently also by Vitathum,
whose Tarsonemus hydrocepholus must be the same as Halbert's
species.

In comparing narcisst with Halbert’s description and figures of
luticeps, many differences are noted: nevertheless, the writer is con-
vinced the two forms are the same. The differences pertaining to
the posterior Jex of the male are as follows: The number of leg
segments in leficeps is given as three, whereas four are present in
nureisst; the coxal seta is not shown as oceurring in luticeps. whereas
it is present in narcissi; the femur is said to have two “hairs” in
Taticeps, but in nereiss? there are three; and the clavate seta is shown
as simpzle in laticeps but clavate in narcissi. However, the coxa, the
femur, and the claw, in fact the entire fourth leg, as figured by
Halbert, is shaped as in nareissi.
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Vitzthum described Tarsonemus hydrocephalus from Stockholm,
on Paneratium sp,  When the hind leg of a male of variety narciss
is compared with his figures of 7. hydrocephalus. it is observed to
differ in the following points:

(1) The femur is stouter, particularly in its outer margin being
more outcurved,

(2) The inner distal seta is about twice as long as in Vitzthum’s
figure.

£ 3) The tibia and tarsus are distinctly separated by a suture.
4} The clavate seta is clavate instead of setiform.
5) The tactile seta does not extend beyond the tip of the tarsal
claw.

When other comparisons are made between specimens of nareissi
and Vitzthum’s drawings, other differences are noted. Yet it is of
equal importance to note the wgreement in several characters which
not only should identify the species but are unusual in the genus
Tarsonemus. They are as follows:

(1) The large size of the capitulum, particularly its width.

(2) The acuminate tips of the pseudostigmatic organs,

(3) The very long tibia T in the female.

(4) The short tarsus I in the female, with three Jong dorsal setae.

(5)] The conspicuous seta, on the third segment of Teg IV cof the
female.

{6} The shortness of all setae on leg IV of the male.

Because of the agreement in these characters, which are of an
unusual nature, the present writer considers 7. Aydrocephalus Vitz-

thum to be a synonym of nareissi and of laticeps.
North American material examined as follows:

California :
On Narcigsns buibs imported from the Netherlands, Santa Cruz, November
21, 1925, C. F. Doucette,
On Nareissus buibs, Fortuny, January 13, 1926; Sunta Cruz, February 13,
1029, C. B, Scott.
On XNarcissus stems, Anabeitn, February 15, 1926, ¢. F. Doucette.
On Narcissug stems and leaves, Natividad, Januuary 28 and Fehruary 6,
1026, C. F. Doucette.
On Narciszus stems, leaves, and flower buds, Suan Leandro, February 3
1526, C. F. Dnucette.
New Yorlk: .
On “bulbs” (imported), New York. 1920, brought in by a Miss Broadbent,
In the National Museum mirte coliection there is g slide containing only
femules and larvae with the data given whove, With the knowledge now
attaincd these specimens mny be definitely identified a3 Tarsonemus lati-
eeps.  This record is the earliest known from North America.
North Carolina;
Ou Nareigsws, Cnstle Haxyue, Tanuary 30, 1932, J. T, Sondey.
Oregon -
On Narcixsns, Brookings, Febroaty 1 amd 2, 1934, (. F, Doucette; Elkton,
April 6, 1032, “F. i*, M."
Virginia:
On Nurcisens, Arlington, Tnnuary 28 and February 26, 1031, T. Welss,
Washington : .
On Hippeastrum {umaryllis), Sumner, April 13, 1933, . F. Doucette.
On Narcizsus, Bellinghnm, September 18, 1928, D. Griffiths ; 8Sumner, March
22, 1034, B. Latta,

In addition to the material from North America. three lots from
England, taken on ¥arcissus. February 15, 16, and 17, 1932, by W. E.
88087°— 38— 3
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Hodson have been studied. No differences were noted between the
specimens from England and those from North Americs.

TARSOXNEMUS SMITHI, new speciea
(Fig. 22, B)
MaLe

General appearance—-Body rtather long, broadest immedintely in front of
coxae TIL First pair of legs longer and stouter than either second or third
pair.

Capitulum —S8lightly longer thar brond. Chelicerae short. Palpi short, stout,
scarcely twlce as long as broad, and indistinctly three-segmented.

Genital papilie.—Genernl shape that of a truncated cone. Genital flap smnall,
circular, extending beyvond margins of papilla only at apex of latier. Peais
slender, reaching tips of accessory sclerites; the latter with bulbous bises.

Leg IV —S8lender. Coxa not triangular; coxal seta dorsal, extending berond
margin of segment. Femur slender, with inner margin outcurving very
strongly between proximal and inner distal femoral setae; inner distal femorud
seta submarginal, situated opposite outer distal femoral setn, and extending
slightly beyond tip uf segment; outer distul femoral seta slightly smaller than
inner. Tihia louger than broad, inner margin strongly incurved: tactile setw
somewhat spinelike, extending beyvoud tip of tarsal claw by about half its
lengih; clavate seta dorsul, peglike, situated slightly anterior to tactile sera.
Tarsus with iwo inner rarsal serac; tarsal elaw long, strongly curved, acuminate
at apex, three fimes as long as tarsus itself.

Total length, 0.180 mm : total widrth, 0.052 mm.

FrMALE

General gppegraner—Body oval, with capitulum set apart by s strong
basal econstriciion: sahdomen broudly and evenly rounded behind. Mounted
specimens of various shades of rellowish brown.

Targns f—About twice ns long as tihia and of about the same width for
most of its length. Distal sense seta fusiform, about as loug as width of
tarsus, and situated dorsally at about middle of tarsus. Proximal sense setn
minute, clavate, less than half ax long as distal one, and situnted dorsolaterally
at about the same distance from base of tarsus as the most proximal simple
gseta. Tarsus I provided distally with a single strongly curved claw and n
small oval pulvillus.

Leg IV.—Coxa short, subfriangular. Trochanter very short, ringlike, about
half as long as coxa. Third segment lopger than other segments taken to-
gether; subapical seta straight, somewhat spinelike, and extending to tip of
leg. Last segment about one-balf as long as third segment; subapicnl setn
stout, slightly curved; apical seta also ecurved and almost twice ns long as
subapical seta.

Total length, 0.200 mm; total width, 0101 mm.

Larva axp Ece (Unknown)

Type host—Rubus oceidentalis (common blackcap).

Type locality—Rosslyn, Va.

“ Type slide~—~TUnited States National Museum No. 1118,

Material at hand as follows: On type host, at type locality, by
F. F. Smith, a male (holotype) accompanied by I'. simpler, new
specles, October 31, 1033; and a male, accompanied by 7. ronfusux,
new species, and T, femoralis, new species, November 22, 1933. From
Puyallup, Wash., by W. W. Baker, male and remale, on Ribes sun-
guinewm, Qctober 11, 1934; males and females, on Althaea rosea
(hollyhoek), October 13, 1934; and many specimens, on CArysan-
themum, October 15, 193¢ ,
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TARSONEMUS SETIFER, new speocies
{Fig. 6; fig. 22, G)
MALE

General appearance—Body rather long, broadest opposite third pair of
coxae. Legs long. Color light, trapslucent, yellowish brown.

Capitulum.—Oval, Chelicerae very short, uppressed, presenting the appear-
ance of a minute cone. Palpi free, incurved, indistinetly segmented.

Genitel papilie—Cone-shaped, longer than broad. Genital flap absent. Penis
with stout, rodlike base and needlelike tip. Accessory sclerites about one-half
as long as papilla.

Leg IV.—Coxa not triangular, broader than long:
coxal sefa ventral, near lateral margin of segment.

Femur long, slender, curved, varying considerably io
width among different individuals {usuaily stouter
than shown in figure) ; proximal femoral setn marginal,
situated before middie of segment; inner dlstal fernoral
seta submarginal and subapical, extending slightly be-
rond tip of tibia; outer distal femoral seta situated near
middle of segment and not extending to apex of same.
Tibin long, inner margin strongly incurved, distinctly
separated from tarsus; tactile seta very long, fageldi-
form, equal to leg IV in length; clavate setn situated
alinost opposite tactile seka on dorsal side of tibia.
Tarsus bulbons; tarsal setae subequal, divergent; tarsul Ficors 6.—Tarsonemus
claw very long, strongly bemt near its base, but onily getifer, new specles.
slightly curved for much of its length, apex acuminate. Outslde vlew of tibla

1 £
Total length, 0.157 mm:; total width, 0.073 mm. arlennlmgg‘muiosooe‘g Lot

FEMALE

On the type slide with males are several females which have the
capitnlum very similar to that of the males. Such females are pre-
sumed to be those of sefifer; however, on the same slide is a female
of a very different kind,

Gencral appearance—Typical for females of the genus. Capitulum more
prominent and somewhat less egg-shaped than in male.

Tarsus I-—Sligitly over one and a half times as long as tibla. Distal sense
seta clavate, ns long as width of tarsus, and situated at about the middie of
dorsal aspect of same. Proximal sense setn about half as long as distal,
situnted dorsolaterally and much farther from bnse of tarsus than is the firse
simple seta. Pulvillus small. Tarsal claw well developed, strongly curved.

Leg IV —Not reaching margin of abdomen In moderately engorged speci-
mend. Third segment somewhat Ionger than the other leg sepments taken
together, its snbterminal setz extending to tip of segment IV. Fourth seg-
ment about two-tifths as loug as third; terminal seta of segment IV very long,
flagelliform, about one und a half times as long ag leg IV subterminal setn
stiff, slightly curved, about one und a half times a8 long a8 segment 1V,

Total length, 0.232 mm; total width, 0.126 mm.

LARvA

Single mounted specimen practically colorless except for chelicerae, which
are yellowish brown. Pseudostigmatic organs absent. Leg I subequal to leg
II; tibin I almost as long as tarsns, of about same width throughout, bearing
dorsally near its middle a long, curved, tactile seta; tarsus I with basal third
about as broad as tibia, but remainder of segment narrower, the single sense
seta clavate, situated dorsally about its length from base of segment; claws
of tarsus I subegual, pediceliste; pulvillus gbsent. Abdomen with but sllght
indication of segmental sutures, cone-shaped posteriorly with terminyl pair of
rather conspicuous setae. Anus not observed.

Total length, 0.210 mm; total width, 0101 mm,
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Eca (Unknown)

Type host—Chrysanthemum sp.

Type locality—Pittsburgh, Pa.

Type slide—United States National Museam No. 1119.
Description based on material as follows:

Cnlifornin:
On REubus sp. (raspberry buds), San Jose, December 20, 1934, Leslie Smith.
District of Columbia:
On Chrysanthemum, October 8, 1933, F. . Smith.
Louistana @
On Chrysanthemun {in flower with thrips), November 7, 1934, Mrs. I, W.
Papis.
New York:
On Gerbere jomesoni {(Aameray gecbera), Rabylon, January 18, 1934, I, .
Smith.
On Pensgtemon, Pelham, August 20, 1534, F. . Smith.
'enosylvanin:
On sealppha {copperleaf), Pittsburgh, November 7, 1033, F. F, Smith.
Qu Chrysanthenuin, Camp Hill, Devember G, 1933, und Pittsburgh, November
3, 1933, F. F. Smith,
Virginin:
On Rose cenina (doghrier), Arlington, June 27, 1934, T, F. Smith.
Washington :
On Chrysanthemum (in greenhiouse), Everett, October 10, 1950, W. W, Raker.
On Fragarig sp. (strawberry), Orting, by “Crocker,”
On Rosa sp. (rose hips}, Osceolw, March 17, 1953,
On Rubus parvifiorns {whiteflowering raspherry, dried berries), Puyalinp,
February 8, 1933,
On Rubus lencodermis (whitehark ruspberry), Onk Point, Qctober 18, 1834,
W. W. Baker,
On Rubug sp. (evergreen blackberry), Puyallnp, September 8, 1933, and Oc-
tober 4, 1933, W. W. Baker,
On Rubrs sp. (Himalaya biackberry), Tacomy, September 22, 1031, W, W.
Baker.
On Rubus sp. {blackberry), Sumner, September 14, 1031, 8 B. Crumb,

TARSONTMUS BAKERI, new species
(Fig, 22, D)
Mate

Genoral appearance—Rather slender, long-legred, the fourth palr of legs
distinctly longer than any of the others. Ireshly mounfed spegitnen a light
yellowish brown.

Cupitulim —~Oblong-oval, about one and a fourth times as long as hrond.
Patpl small, free, cone-shaped, convergent, and indistinetly sprmented. Chelicerng
needlelike,

Genital papilia.—Coneshaped, about one nnd n half times a8 long as brond.
Genital flap a circular, hyatine, cusplike expunsion near apex of papllia. Penis
long, slender, in repose extending to apex of papilla.  Accessory sclerltes slender,
slightly bulbous at bases and acuminate apienily.

Leg IV.—Very long, only slightly enlarged. Coxa subquadrangular, broader
than long; coxal seta ventral, extending beyond margin of segment by half its
length., Femur very long. much longer than other segments combined, angulute
along inner margln near base; hyaline expansion ahsent: proximal femoril seta
slightly carved, about ns long ag wilth of femur and situated on inner mirgin
of segment about halfway from hase of femur to inner dlstal fermoral setas
inner distal femoral seta nlimost straight, as lone as tihia unid tarsus combined,
and situwated near inner margin of segment nt nhout one-half the setn's length
from apex: outer distal Femaral seta discal, nlmost as long as [nner distal fem-
nral seta, and situnated more proximad than the latter. Tibia much longer than
hrond. ontside margin almast straight, jngide margin breadly and deeply in-
curved s tactile seta very lgng. about as long us log itself: clavute seta subapleal.
extending slightly beyond lateral margin of tibiu. Tursus much brogder than
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long; tarsel setse subequal, divergent; tarsal cluw Inrge, shacp, sickle-shaped,
about as long as tibia.
Total length, 0.202 min; totei width, 0101 mm.

FeMALE

General appenrance—Qblong-oval; legs rather slender. Color of freshly
mounted specicvien a very light yellowish brown,

Tarsus F—S8lender, about one and onehanlf times as long as slender tibiu,
Distal seuse setn spindle-shaped, medium-sized, situated a little wore than its
length from apex of tarsus. Proximml sense seta clavate, abont one-half ns jong
as distal sense sete, situated dorsully about twice its length from base of tarsus,
Tarsusg ending in a small pulvillus and a single, slender, strougly curved, sharp
elaw,

Leg I'V.—BSlender, extending slightly beyond margin of body. Coxa about as
broad as long. Trochanter riuglike, nlmost twice as brond as long. Third sep-
ment slender, longer than other sepments combined; basal seta apparently ab-
sent; snbapical setn situated far from npex of segment nnd extending to about
tip of leg. Fourth segment sbout one-third ns long as third semment; subnpical
wetn almost straight, fully twice as long as segment [V itself; apleal setu tiagel-
liform, longer thun leg.

Total length, 0.206 mm ; fotal width, 0.199 mm.

Larva Axp Tee {Unknown)

Type host—Tilia sp.

Type locality —Puyallup, Wash.

1'ype stide—United States National Museum No, 1120.

Common name~Basswood tarsonemid mite.

Description based on a single male (holotype) and single female
taken at type locality from type host (basswood), October 3, 1933, by

W. W, Baker.

This species is related to 7. setifer, new species, but differs from
setifer in that Jeg TV of the male is more slender, has the inner margin
of the femur formed into an angle near the base, and the femoral
setae differently placed.

TARSONEMUS OCCIDENTALIS, new species
(Fig, 22, E)
Marz

General appearance—DBody short, sides subparaliel for mueh of thelp length,
Legs medium in length nnd thickness. Freshly mounted specimens very pale
greenish yellow,

Capitulim—Longer than Lroad, strongly constrleted at base, Palpl smali,
cone-shaped, convergent, indistinetly segmented.

Genifal papillt—Broader than long. Geniral flap conspicuous, as broad as
papllle itself, forming a circle about pupilln., Penis ending in a slightly eurved
hooklike process. Accessory sclerites short, strongly bulbous at base, and
gcunilnate at apex,

Leg IT—About as long as leg 11T, Coxn triangular, brotder than long. Femur
as long a4 other serments taken together, slghtly curved, inner margin produced
to forny angle near base of segment: no hyntine expuansion ; proximal femoral
setd very slender, not conspicuous, situated on inner margin at ahout onethird
the distance from buse of femur to itg upex; inner distal femoral setr very
large, extending to tip of tarsal claw, situated wimost on inner margin of Seg-
ment near the distal end; outer distal femnral setn large, discnl, fully as long
as inner, extending beyond apex of femur by one-half its length. Tihin short,
almost a8 broad as long, outer margin slightly outeurved, inner margin jn-
curved; tactile setu heavy, about as long as fernur; clavate seta long, situated
almost opposite tactile seta, and extewding beyond margin of segment, Tursuy
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about twice as broad as long; tarsal setae subequal, divergent: tarsal clauw
stout, moderately curved, acuminate at apex, equal to tibia in length.
Totsal length, §.156 mm; total width, 0.078 mm,

FEMALE

General gppeerance—Body oblong-oval, with anus located on low anal papilla.
Legs rather slender, of medium length. Freshly mounted specimens light yellow-
ish brown,

Tarsus [ —Twice as lonp as tibin, tapering to apex, Distal sepse seta spindle-
shaped, sbout one-half as long as width of tarsus, and situated dorsally st middle
of zsegment. Proximezl sense setg clavate, about one-haif as long as distul sense
setn, situsted dorsolaterally at about its length from base of tarsus. Tarsus
ending in u smali pulvillus rnd & single, strongly curved, sharp claw,

ELeg I'V.—Reaching margin of body. Coxa trizngular, broader tharn long. Tro-
chanter ringlike, twice as broad as long. Third segment about equal to the
other segments taken together: bnsal seta lonper than width of serment and
situated at abeut one-half its length from base of same: subapical seta nearly
straight and extending to tip of fourth segment. IFourth zegment about one-halt
as long ss third: subapical setz almost straight, one znd onehalf times as
long #s fourth serment; apical seta fageltiform, fully as loug as leg itself.

Total length, 0.198 mm; total width, 9.111 mm,

Lamnva :

Body strongly constricted belwesn cephalothorax angd abdomen and just
posterior te attachment of third pair of legs. Legs similar, subequal. Pseudo-
stigmatiec organs absent. Tarsus I short, only stightly longer than tibia, ending
in g small pulvillus and two strongily curved, equal, diverrgent cluws  Posterior
pair of cephslothoracic setae very long, egual to second leg in length.  Apieal
sbdominal setae curved, divergent, about two-thirds as long as third leg.

Total length, 0.166 mm; total width, 0,110 mm.

Ece {Unkunown)

Type host —~Fragaria sp.
Type {ocality—Sumner, Wash.

pe slide~—Tnited States National Museum No. 1191,
Myterlal at hand with following data:

Virginin :

On Rubus occidentalis (common blmekeap), Arlington. September 10, 1834,

F. F. Smith.
Washingion:

On Corylus californica (hazelnut), Puyallup, October B, 19834, W. W. Duker.

On Fragarie sp. {(struwberry), Puyallup, September 30, 1933, W. W. Buker;
Sumner, March 22, 1934, P. F. Smith,

On Malus syivestria (apple), Quinauit, October 20, 1833, W. W. Baker.

On Bubys sp. {evergreen biackberrs)}, Montesano, Oetober 16, 1934 Oscenln,
September 13, 1633, October 4, 5, 1933; Purallnp, Angust 8, 18, 1934,
September 20, 1933, October 5, 1933 ; Skamokawa, October 18, 1984 ; South
Bend, October 17, 1934, and South Prairie, October 26, 1034 ; all collectod
by W. W. Baker,

On Rubus sp. (native dewberry), Puyallap, July 25, 15383, W. . Baker.

On Saliz sp. {(wiliow), in gall of Eriophyes, BEntonvilie, November 12, 1934,
W. W. Baker.

On Spiraea douglasi, Puyellup, November 23, 26, 1934, W. W. Baker.

TARSONEMUS WAITEI Bonks
{Flg, 7 fig. 22, F)

This species, described by Banks (4) in 1912, has no known
synonyms.
Marr

Generel appegrance—Typical for the genus. Body considerably longer than
broad and brozdest opposite the third pair of coxge.
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Capitulum—Cone-shaped, longer than brosd. Chelicerse extending beyond
palpi, each ending in a mneedlelike process. Paipi filiform, distinctly three-
segmented.

Ocnital papilla.—Large, cone-shaped, longer than bread. Genitnl flap cannot
be seen in balsum mount of male type specimen. Accessory sclerltes, consisting
of appressed vertical plates, ag long as bread and curved upward. Penis slender,
needlelike apically.

Leg IV.—Coxa trinngular, a8 broad as long; coxal seta dorsal, near posterior
margin.  Femur stout, twice as long as broad ; proximal femoral seta eannot be
located in balsam meunt; inner distal femoral seta situated on Inner margin of
segment not far from apex, length probably greater than shown in drawing, the
tip being invisible in balsam; outer distal femoral seta submarginal, sitmated
heyond middle of segment. Tibla about gs long as broad; tactile seta situated at
apex of tibin, extending beyond tip of tarsal claw by half
its length; clavate sety situated dorsally almost opposite
fnctile setn, slightly clavate and extending heyond margin
of segment, Tarsus not distinctly separated from tibis:
farsal setae invisible in the balsam mount; tarsal claw
lirge, long, slender, and sharp at apex, in length equel to
tibiotarsus.

Total length, 0.129 mm; total width, 0.084 mm,

FEMALR

General eppearance~~Body oval, in well-fed spectmens
about two-thirds as hroad as long. Freshly mounted speci-
mens light yellowish brown, the capittlum more strongly
pigmented than the body.
Tarsus Y—About one and a half times as long as the
long tibia; distnl sense setn clavate, in length equal to &
little more than one-half the width of tarsus; proximal
sense sefa not properly observabie In type material, in fresh
specimens seen to be situated laterally, less than its length Fiouxe 7. —Tarsone-
from base of tarsus and nearer the base of this segment mus toaitet Bunks,
than the nearest simple seta. Pulvillus greatly reduced. Yentral view of
Leg IV —Coxa sinall, longer than broad. ‘Trochanter ]‘:gf‘t pﬁ ‘ifl ﬂr‘;
broader than long. Segment III slightly longer than the male, X 800,
uvther sepments taken together and with rather inconspicy- :
ons subapical setn. Segment IV less than onehalf as long as segment III:
apienl seta flagelliform, about as long as the leg itself; subapicnl seta someswhat
spinelike, longer than segment IV,
TFotal length, 0.204 um ; total width, 0.112 mm,

Lagva

Capifulum similar to that of female. Tarsus I provided with two equal claws.
Pseudostigmatic crgans absent. Region of abdomen behind insertion of third pair
of legs cone-shaped, and bearing at apex a palr of setae equal in length to this
section of abdomen,

Total length, $:139 mm ; total width, 0.072 mm.
Ecg {Unknown)

Type host—Peach tree,

Type locality —West Chester, Pa.

Type slide—United States National Museum No. 1122,

Common name.~Peach bud mite,

The description here given is based entirely upon type spectmens in-
sofar as the male and the larva are concerned. This is unfortunate,
since the type specimens were mounted many years ago in balsam and
now do not show some of the more important structures. In the case
of the females, however, fresh material is at hand.

Banks, in deseribing 7. waitei, commented as follows: “They de-
sg.ioy th}e’z terminal psach buds and are thus a serious menace to peach
culture,
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Material studied : The types mounted on five slides, taken ut West
Chester, Pa., on peach buds, August 24, 1911, by J. F. Zimmer; four
females, Bell Station (near Bowie}, Md., on peach trees, by W. B.
Wood; questionably identified as waited, two males and a female found
“infesting cultures” at botany department, Michigan Agricultural
College, East Lansing, Mich.

TARSONEMU'S CHIONASPIVORUS Ewing
(Fig. 23, 4)

Described by the present writer (77) in 1911, and subsequently as
Tarsonemus approximatus by Banks (5) in 1914,

MaLz

General appearance.—QGColor whitish fransparent. Legs rather short and body
brondest at base of abdomen,

Capitulum.—Cone-shuped, slightly longer than broad. Chelicerne short, not
inflated ut their bases. Palpi incurved, indistinetly segmested.

Genital papitte.—Dome-shaped, longer than brogd, reaching tip of femur IV,
Penis with distal half needlelike, in repose not extending beyond apex of pupilla.
Avecessory sclerites with intlated, rounded buses.

Leg 1V.——Coxa subtriangular, broader than long, cuter margin outeurved ;
coxal seta short, dorsul in position, and not extending beyond lateral margin of
coxal segment. Femur about ns loug us the other segments combined ; proximal
femoral seta marginal, situnted on busal helf of segment: inner disial femoral
seta subinnrginal, sitnated nhout one-third ity length from apex of segment indg
extending ulmost fo tip of tarsal cluw; outer distal femoral setn dorsal, sub-
marginal, sitnated more proximad than the inner distal seta and extending al-
most to npox of femmr, Tibin as long s broad, inner margin smaewhit incurved ;
tactile seta snbmarginal, suboaplenl, almost 18 long as leg IV Itself; cluvate seta
nlmoest peglike, situated slightly proximad and slightty Interad of tactile seti.
Tarsus breader than long, Only o single tarsal seta visible in holotype. "Tarsul
tlaw long, enrved, sharp, and conspituous,

Total length, 0-211 mm ;5 total widih, 0.106 mm.

FExaLs

A female specimen of chionaspivorus is not available for a rede-
geription hence the original deseription (77, p. 49) is here quoted :

Legs almost hyaline; body and beak, which have the integument more chlt-
inized, brownish yellow,

Cephitlic papilla two-thirds ns broad as long; broadest at the base, Eplmera
of the Hrst puir of legs nnited ut the median line so as to form a Y3 eplmera
of the second palr of logs not united.  Cephnlothorax broadest at its base where
it Joins the abdomen.

Sides of abdemen straight and approaching cael other as you pnss from the
anterior to the posterior end. A pair of shonlder hristies present, ahout as

+ fong as the femar of leg IT1. Pasterior murgin of abdowmen with but two minute
bristles.

Legs of the anterlor group subequal: those of the <econd pair extending for-
ward for two-thirds of the {ongth of the first legs. Tibin of third pair of
legs nbout twice ns long us tarsns.  Tast segment of leg IV nbout one-third ny
long as penultimitte segment. and bearing at its free end two large bristles, the
shortest of which 1% about twice ns long as the segment itself; the longer bristle
Is fully twice as long ns the shorter.

Length, 0168 mm: breadth, .08 .

Lanvy axn Eao {Unknown)

Pype host—Chionaspis sp.
Type locality—Ames, Towa.
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Type sltide (holotype).—In writer's colloction.

("o mmon neme.—Seale tarsonemid mite.

This species was originally described from specimens taken on a
scale insect on poplar at Ames, Tows, J uly 25, 1910, by the writer,
Tarsonemus epproxzimatus Banks was described from material oe-
curring also on a scale insect, Coccus (longulus Doug.) =elongatus
(Sign.), at Pomony, Calif., “July 8 {Quayle).” The writer hus com-
pared a male specimen from the . /be host and type locality of 7. ap-
provimatus and finds it to be the same as chionaspivorus.

Material examined as follows: The holotype and, in addition, a
single male from Pomona, Calif., “Feeding on eggs of (Coccus lon-
guﬁrs?),” July 2, 1912, “Neils.” In view of the fact that this
second male specimen was taken at Pomona, Calif., on July 2, the
writer wonders if it could not have been a part of the type material
of 7. epprowimatus. Banks gives the collection date as July 8, but
it has been observed that the figure 8 is writfen in pencil on the slide
bearing this inale specimen furthermore, the figure 2 might have
been mistaken for an 8.

TARSONEMUS RANDSI, new Epecies
(g, 23, 1)
MaLe

General appearance~Sides of body between second and third palrs of iegs
almost parallel; posterior part of nbdomen cone-shaped. Color of freshly
mounted specimens very pale yellowish brown.

Capitulum.—aAbout one and one-haif times a5 long nas broad, slightly con-
stricted at base. Palpi not truneate but tapering to & point ut apex, converg-
ent, indistinctly segmented.

Genilal papilla.—Longer than brond. Genltal flap conspicuous, about as broud
n3 papilla, Penis long, siender, when protrided reaching almost to tip of
femur IV. Accessory sclerites protruding, eonstricted near their bases, swollen
near apices, and eack bearing a short, spinelike process at tip.

Leg IV.—Equonl in length to third leg. Coxa trinngulur, broader than long :
coxal seta absent. Femur longer than other segments combined; proxlmal
femoral seta very slender, situated on inner marginn nt about one-third the
distance from base to apex of segment; inner distal femoral seta submarginal,
extending to tip of tibiotarsus and situated at about one-third its length from
end of segment; outer distal fomoral seti dorsal, submurginal, equal to inner,
situated at sbout the middle of the segment.  Tibiotarsus one and oune-third
times as long as broad; tactile seta rather short nnd somewhat spinelike, a
little longer than tibiotarsus plus claw; clavate seta small, dorsal, subupnrginal ;
tarsal setae subequul, subparallel ; tarsal claw stout, curved, acuminate at apesx,
as long as tibiotarsus.

Total length, 0.176 mmn; total width, 0.096 mm,

FEMALE

General appenrance—ongtriction at junction of cephalothorax and abdomen
siight. Freshly mounted speclmens rvather npaque, yellowish brown.

Tarsug I.—8hort, broad distally, nhout one and ene-forrtlh times us loug as
tibin. Distal sense setz stout, spindlelike, in length equal to & little more
than one-half the width of tarsus, situnted dorsally at middle of segment.  Prox-
imnl semse setn winute, sitnated neaver base of segment than any simple seta.
Tarsus endlng In a small pulvillus and a single, stronzly curved, sharp claw,

Leg IV.—8hort, barely reacling margin of body. Coxan subtrianguiar, tonger
than broad. Trochanter ringlike, twice ns broad ag long. Third segment longer
than other segments combined; bnsal seta minute, corved. situated at about
one-half its length from base of segment; subapical seta ventrui, extending half

86087° —38~-—qyg




96 TECHNICAL BULLETIN 653, U.. 8. DEPT. OF AGRICULTURE

its length beyond end of segment. Fourth segment short, searcely one-third as
long as third; subapical seta slightly curved, about three times ay long as seg-
meut and situated near middle; apical seta very long, flagelliform, as long as
leg itself.

Total length, 0.215 mm ; total width, 0.109 mm.

LARVA

Newly emerged larva hyaline, practically colorless. Sides of abdomen in
front of third leg parallel. Posterior pair of cephulothoracic setae about three
times as long as middle pair and extending almost to posterior margin of fiest
abdominal segment. Pseudostigmatie organs absent. Tarsus I about twice as
long as tibla and much narrowed from base to apex. One sensory seta, small
and clavate, situated dorsally on tarsus 1 at about one-third the distance from
apex to base. Tarsus I ending in a small pulvillug and twoe conspicuous,
strongly curved, sharp.claws. Setze on two posterior segments of abdomen ar-
ranged as usual.

Total length, 0.155 mm; total widih, 0.068 mm.

EG(I

Long, elongateoval, the two ends broadly and equally rounded. Surface
smooth. Freshly laid eggs coloriess,

Length, 0.105 mm; width, 0.061 mm.

Type host—Saccharum officinarum.

Type locality—Arlington, Va,

Type stide—United States National Museum No. 1123.

Description based on several males, females, larvae, and eggs found
in association with Tarsonemus bancrofti Michael on sugarcane grow-
ing in a quarantine greenhouse on the Government farm at Arlington,
Va., February 5, 1935. The specimens were taken by F. F. Smith
from cane sampies that were collected by R. D. Rands, for whom
the species is named.

There are questionably included under this species some specimens
taken on rose hips in a greenhouse at Arlington Experiment Farm,
Arlington, Va., June 26, 1934, by ¥. F. Smith. In the male the inner
distal femoral seta and tactile seta of leg IV are much longer than in
randsi, the outer distal femoral seta is situated farther out on the seg-
ment, the penis is shorter, and the accessory sclerites are differently
shaped. Notwithstanding these differences, in other respects the form
from rose hips is so similar to that on sugarcane that it is quite possible
they are conspecifie.

Tarsonemus randsi may be the smaller of the two species of Tarsone-
mus on diseased sugarcanes sent to Michael {23) in 1890 by Bovell
from Barbados. Michael, unfortunately, gave no description of the
smeller species; so we are Jeft entirely in doubt in regard to this matter.

TARSONEMUS CONFUSUS, new specicn
(Flg. 8; &g 23, C, D)
MaLe

General appearance~There 1s nothing distinctlve In the general appearance
of this species. It is easily confused with others becpuse of variations din the
posterior legs, which are only slightly enlarged in the msle. Freshly mounted
males are very light brown.

Capitutum.—Rather small, slightly longer than broad, rot constricted nt base.
Chelicerae forming what appears to be a short, sharply pointed conme, Palpl
small, strongly incorved, distal segment hyaline.
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Qenital papilla—Broad, short, s broad as iong. Genital flap a hyaline, sucker-
like disk alimost equal in diameter to the genital papilla. Penis not extending
to tips of accessory sclerites.

Leg IV —Coxa varying somewhat in shape but usually subfriangular; coxzsal
seta apparently absent. Femur net swollen, curved, with inner margin argulate
near hase; proximal femoral seta amall, marginal, situated at about one-third
the distance from base to tip of femur; inner distal femoral setn long, submargi-
nel, situated gbout balfway from proximal femoral setq to end of femur; outer
distal femeral setn submarginal, curved, situnted almost oppostte inner distal
seta and extending about to tip of femur. Tibictarsns variable in lengih and
width, but slways longer than broad; tactile sstg
stout, straight, about as long as femur: elavate setn
but very slightly clnvate, situated dersally shout its
tength fromn base and lateral margin of tibictarsus;
one tarsal seta marginal in the gsual position, and
one doreal, which is not easfly seen; tarsal claw
stout, short, about one-half as long as tiblotarsus.

Totat length, 0.151 mm ; total width, 0.071 mm.

FEMALE

General appearance—Typical for the genus,
Body oval, about twice as long ss broad. Color of
Ireshly mounted speeimens various shades of light
rellowish brown.
Tarsus I-—About twice au long as tibia, Distal
sense seta stout, spindle-shaped, dorsal, situated at
about two-fifthg the distance from base to apex of
tarsus. Proximal sense seta clavate, about one-half
ag lfong as distal sense setn, situated dorsolaterally
somewhat nearer base of tarsus than any of the
simple setae. Tarsus ending in a single strongly
curved claw and a much reduced pulvilius.
Leg IV.—Short, not resching margin of body.
Coxa subtriangular, as broad as long. Trochanter
ringlike, twice as wide as Jong. Third segment Fioums 3-—Tﬂ"sf?ﬂem‘{_§ CORi
longer than the other segments taken together and  [jeus new species. Ventrul
bearing two setae, a subbasal, lateral conrved sets peir In temale. X 800,
and a subterminal lateral seta that i1s sHghtly
curved. Fourth segment short, one-fourth to one-third as iong us third segment;
snbapical seta over twice as long as segment IV; apical setn very long, flagelil-
form, longer than leg IV liself.
Total length, 0,194 mm; total width, 0.133 mm.

LARVA

Unengorged individuals with abdomen strongly constricted just posterior to
third legs; the posterlor lobe thus formed, ag fn some other species of the genus,
anguiate behind, bearing a palr of straight lateral setae, 2 pair of similar but
longer termindl setae, and a transverse row of four dersal setae. Tarsus I end-
ing in two equal claws and a2 much reduced pulvillus, Pseudostigmatie orgens
absent. Posterior pair of cephalothoracie setae very long,

Total length, 0.194 mm; total width, 0.079 mm,

Eac

Oblong-oval, equally rounded af the ends. Chorlon smooth, without granules ot
tubercles. Interior of egg appearing light yellowish brown by transmitted Hght.

Length, 0.099 mm; width, 0.048 mm,

Type host.—Delphinium belladonna.

Type locality —Suitland, Md.

Type slide—United States National Museum No. 1124.

Common name—Confused tarsonemid mite,
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This species is a difficult one to deal with taxonomically, and only
the male is distinct. The males, however, vary greatly in those char-
acters that nsually are of most taxonomic importance, so that on super-
fical study they appear to represent two or three species. Further-
more, confusus closely approximates scawrus, although the characters
given in the key to the species of T'arsonemus separate the two.

Description based on material as follows:

District of Columbia:

On Cyclamen indicum, October 21, 1933, F. T, Smith.

On Detphininm belladonna, August 4, 1933, F. F. Smith.

On fungus from bananas, May 23, 1908, Spear.

On Nicotiane sp. {iobaceo, in greenitonse), Novewmber 11, 1933, ¥, F, Smith.

On Saintpeulie ionantha (African-viclef), December 5, 1633, B F. Smith.

Maryland:

On Chrysenthemum sp., Baltimore, October 3, 1033 Fulierton, October 25,
1533 ; Oxon Hill, December 2, 1933; Suitland, November 20, 22, 30, 1933;
all taken by F. F. Smith.

On Delphinium belladonna, Suitiand, September 20, 1933, F. F. 8mith.

On Fragarie sp. (strawberry), Saligbury, September &, 1924, G. M. Darrow.

On Myasolis sp., Oxon Hill, December 2, 1933, F. F. Smith.

Maine:
On Delphinium belladonne, Kingsfleld, June 19, 1933, G. P, Collesolla.
New York:

On Gerbera jamesoni (flame-rny gerbera), Bubylon, Junuary 11, 1934,

On Iris keempferi, Brooklyn (Brooklyn Botanic Garden), August 2, 1934,
G. M. Reuad.

Qregon :
On Rubus sp. (youngberry), Roseburg, March 31, 1934, 8. C. Jones.
Penngylvania:

Oun Acalpphe sp. (copperleaf), Pittsburgh, November 7, 1933, F, F. Smith.

On Chrysanthemum sp, Cump Hiil, December 6, 1933, F. F. Smith; Pitts-
burgh, November 3, 7, 1838, F. F, SBmith.

On Crassule rubicunda, Lancaster, December 8, 1933, B. F. Barr; Pitts-
hurgh, November 9, 1933, F. F. Smith.

On Cpclamen indicym, Carlisle, December 6, 1933, F. F. Smith.

On Dahlie sp., Media, September 21, 1933, F. F. Smith.

On Cerdbere sp. (in greenhouse), Media, September 21, 1933, F. F. Smith.

On Impatiens sultani (sultan snapweed}, Chambersburg, December 7, 1933,
F. F. $mith.

South Carolina:
On Camellie joponica, Charleston, April 3, 1934, F. F. Bmith.
Virginia :

On Chrysanthemum sp. {in greenhouse), Alexandria, September 29, 1933,
F. F. 8mith,

On Rubns sp. {black raspherry), Arlington, November 22 and December 8,
1933, F. F. Smith.

TARSONEMUS SCAURUS, new specica
{(Fig. 23, )
MALE

General appearance,—Body rather short and stout. First pair of legs largest;
second pair Jarger than third; third pair longer than fourth.

Capilulum,—Cone-shaped, slightly longer than proad, bearing dorsaily a pair
of small setae. Chelicerae short, the two together appearing as snarply
pointed cone. Palpl incurved, reaching tips of chelicerae; distal pnpal segment
truncate, somewhat flattened, broader than long.

Genital papilie.- —Very broad and shart, almost twice as broad as long. Genl-
tnl flap absent. Penis with basal two-thirds stout and distal third narrow,
needlelike. Acressory sclerites stout, slightly incurved, and each ending in an
inwardly dirreted spinelike process.

Leg IV -Considerably smaller than is usual for the genus, and somewhnt
club-sbap.d (hence the pame segurus), Coxa triangular as seen from below,
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fully as broed as long; coxal seta dorsal, extending laterally beyond margin of
coxa for about half its length, Femur but very slightly swollen, produced to
form an inner marginal angle nesr its base; proximal femoral sets straight.
marginal, situated at about one-hnlf the distance from base of femnr to inner
distal femoral seta; inner distal femoral seta submarginal, situated at sbont
two-thirds distunce from base to apex of femur and extending beyond this seg-
ment for abouf a third ef its length; outer distal femoral seta long, curved,
longer than inner distul seta, and situated ulmost opposite the latter. Tibig and
tarsus anchylosed, forming the tiblotarsus, which is slightly longer than broad
and rounded at its free end; tnctile seta subterminal, in length about equnl to
that of leg IV; clavate seta but slightiy clavate, situated less than its length
from base of tibiotarsus and extending Interally beyond marpin of same; tarsal
setae not divergent; tarsal claw about as long us width of tibiotarsus, curved,
and decidedly seuminat: at tip.
Total length, 0.123 mm; fotal width, 0.072 mm.

FEMALR

General appearance—Stout, legs rither short. Aldomen extending forward
in frout of posterior group of legs about twice as fur as it extends backward
frow these legs.

Tarsus I—Almost twice as long as the rather short and stout tibia, bearing
at its tip a single, strongly curved, sharp claw and a small pulvillus; distal
sense seta ulmost fusiform, three-fifths as long as width of tarsus; proximal
sense seta less than half the size of distal, situated dorsolaterally less than its
length from base of tarsus, and nearer base than first simple seta.

Leg IV.—Extending slightly beyond margin of abdomen. Segment IIT ot
attaining margin of abdomen, its subapical seta almost reaching tip of segment
IV. Segment IV about one-third as long 25 segment II1: apical seta fingelli-
form, ubout as long as leg IV; subapical seta stiff, slightly curved, reaching to
tipy of leg IIT.

Total length, 0.202 mm; total width, 0.162 mm.

LaRrva

Cephalothorax as in female except that psendostigmatic organs are absent.
Leg I as in female except for its terminul avimuture, which is as follows: Tarsus
I bearing distally two subequal claws and & minute pulvillus. Abdomen with
distinet transverse sutures. Last abdominal segment cone-shaped and bearing
four pairs of conspicuous setae, two pairs being dorsal, one lateral, and one
terminal, the terminal pair being the longest. Anal plate poorly sclerotized.
Anng small, subterminal.

Total length, 0.360 mn; tetal width, 0.080 mm,

Esc (Unknown)

Type host—Fragarie sp.

Type locality—Bell, Md.

Type slide—United States National Museum No. 1125,
Common name.—Club-footed tarsonemid mite.
Description based nupon material as follows:

Distriet of Columbiza:
On Deiphininm belivdonna {belladonna lurkspur), Sepiember 7, 1933, F. F.
Smith,
Maryland:
Cn Chrysanthemum hortorum, Suitland, November 22 and 28, 1033, F. F.
Smith,
On Gyclamen indicwm, Raspeburg, Getober 25, 19338, and Oxen Hill, Decem-
ber 4, 1833, F. F. Smith.
On Delphinium belludouna (belladonna larkspur}, Suitland, June 28, 1934,
F. F. Smith.
On Fragerig sp. (strawherry), Bell, June 15 and Qctober 16, 1933, F. F.
Smith.
New York:
On Iris kaempferi, Brooklyn {Brooklyn Botanic Garden), August 2, 1934,
G. M. Read.
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Pennsylvania :
On Cyclamen indicum, Lancaster, December 9, 1933, F. F. Smlih.
¥irginin :
On Rubus sp. (black taspbersy), Rosslyn, October 31, 1833, and Clarendon,
November 4, 1934, F. F. Smith.

TARSONEMUS UNGUIS, new species
{Fig. 23, F}
Mare

General appcarance—Logs of modernte length; sides of body subparallel
for much of their length. Color n light yellowish brown.

Capitulunm.—Small, extending forward to about middle of first pair of legs,
slightly constricted at base und about threefourths as broad as jong.

Genitel papilla~-Slightly longer than hrond. Geaitn! flup apparently absent.
Penis long, slender, yet not protruding from genital papilli.  Accessory selerites
Inrge, well sclerotized, and protruding for about one-third of their tength.

Leg I'V.—Coxa rather small, triangular; coxal seta dorsal, extending heyond
lateral margin of coxn for about one-third of its leagth. Femur swollen on
inside between base and proximal femoral seta, and with outer margin only
glightly outcurved; proximal femoral scta large, straight, ventral, submurginal,
sitmated at about two-hifths the distancee from buse of femur to its upex; inner
distal femoral seia long, almost straight, submarginal, extending slightly beyond
tip of tarsal elaw; outer distal femornl seta much enlarged, belng the largest
of all the femoral setae, curved, dorsal, submarginul, situated somewhut nearer
base of femur than inner distal femoral seti. Tibiotarsus as broad as long:
tactile setz rather stout and short, not equaling femnr in length; clavate seta
only very slightly clavate, situated less than its length from laternt marging
tarsnl setae both directed inwiard, slightly divergent; tarsal claw large, curved,
acuminate at tip, slightly longer than tibictarsos.

Total length, 0.114 mm; total width, 0.06% mm.

FesaLE, Lapva, axnp Ecs (Upknown)

Type host—Fragaria sp.

Type locality—Bell. Md.

Type slide—United States National Museum No. 1126.

Known only from a single male found with several individuals of
T. wiridis, new species, on strawberry plant at type locality. October
16, 1933, by T. F. Smith. The great length of the outer distal fem-
oral seta of leg IV, particularly in comparison with the tactile seta,
is perhaps the most distinetive character of the species.

TARSONEMUS FLORICOLUS Canestrini snd Fanzoge

(Fig. 24, &)

Described by Canestrini and Fanzago (10) in 1876. Certain other
species huve been declared synonyms of Tarsonemus floricolus (see
discussion following descriptions), but there is some doubt as to the
correctness of that synonymy.

Mare

General appearance~Dody rather short. Sides of abdomen parallel in front
of third pair of legs. Freshly mounted males translucent whitish in color,

Capitulum —Cone-shaped, longer than brond, broadest at base., Palpi free,
slightly convergent, truncate, three-segmented; first segment very short, second
segment ahout twice as.long as broad, third segment bronder than long.

Genital pupillu—Slightly longer than broad. Genital flap poorly developed,
not so hroad as papilla, situated dorsally, Penis long, in repose the needlelike
tip projecting free from papilla. Accessory sclerites bulbous at thelr bases
and acuminate at apices
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Lcg, IV~—S8tout, rather short. Coxa fully twice as broad as loug; coxal seta
small, dorsil, submarginal. Femur about as long a8 other segments taken to-
gether; no hyrline expansion present; proximal femoral seta almost straight,
sttuated about its length from base of Segwent ; inner distal femoral seta long,
submarginal, extending about gne-half its length beyond end of femur; outer
distal femoral seta dorsal, submarginal, situated at about same (istunee from
apex of femur as inner distal femoral seta, to which it is about equal. Tibig
slightly loenger than broad, outer margin stightly outenrved, inner margin slightly
incurved; tactile setau subapical, longer than leg itself; clavate seta situated
dorsally altmost opposite tactile setn und extendling beyond Internl margin of
tibia by half its Iength, Tarsus muech broader than long; tarsal setae subequal,
almost parallel; tarsal elaw lurge, strongly curved, acuminate at upex, equal
to tibia in length.

Total length, 0.14F mm; total width, 0,073 mm.

FEMALE

CGeneral appearance—Body short, oblong-oval, Legs small. Color of freshly
mounted specimens translucent, with very slightly yellowish tint.

Tarsuy I.—Almost twice as long as tibla. Distal sense seta clavate, situated
dorsally at about middle of segment. Preximul sense set tbout half as long as
distal, situated dorsolaterally at nbout its lehgth from base of segment. Tarsus
ending in & large pulvillus and a single, strongly curved, sharp claw.

Leg {V.—Small, short, not reaching margin of abdemen. Coxa longer than
broad. Treochanter about one apd one-half times as broad as long, Third
segment slightly curved, almoest as long as other segments taken fogether; basal
setn minute, barely visible, in usual position; subapienl setn apparently absent.
Fourth segment about one-half as long as third: subapical seta nearly straight,
twice us long as segment IV ; apical seta flagelliform, ahout as long as leg trself.

Total length, 0,192 mm; total widch, 0.117 mm.

Larva axe Ese (Unkpown to the writer)

Type host~—Flowers.

Type locality—ltaly.

Description based on several males and females taken from decay-
ing buds of /ris kaempferi in greenhouse, Brooklyn Botanic Garden,
Brooklyn, N. Y., August 8, 1934. by F. . Smith.

According to Berlese (¢, no. 2) the following species are synonyms
of foricolus: robinii (Kramer). socialis (‘Frouessart) (22, mac-
ronychus Sicher and Leonardi (28). and supinoi Sicher and Leo-
nardi. Qudemans (25) in 1926 observed under the microscope a live
female tarsonomid mite which he identified as Tarsonenmus minuscwlus
{Canestrini and Fanzago). After studying the descriptions given of
7. minuseulus and of T. floricolus, and weighing certain relative state-
ments given by Canestrini, he decided that 7" floricolus was only a
synonym of T. minusculus. His arguments are more interesting than
convincing. In view of the fact that both species were described by
the same authors, and also that Canestrini himself, when he later
revised the genus T'arsonemus, considered them distinet, the present
writer is inclined to regard them in a similar manner.

TARSONEMUS TEXANLS, new npecies
(Fig. 95 e, 24, 1)

Mare

General appeargnce—Rather typicul of the genns, First pair of legs con-
siderably longer than second. Munnted specimens alinost colerless hut showing
a glight tinge of yellowish brown.

Capitulim.—Cone-shaped, not constricted ur base. Chelicerge mlnute, needle-
like, arising from near middle of capitulum. Palpi tapering, showing two zeg-
ments distinetly.
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Genifal papiliz—Much bronder than long. Genital flap anpparently absent.
Penlg with distal part long, curved, needlelike, and extending for most of lts
length beyond tip of papilla. Accessory sclerites somewhat clavate and pro-
jectlng slightly from papilla.

Leg IV—%hort, stout. Coxa subtriangular, about ns broad us long, Femur
expanded on Inner margin about base of proximat femoral seta, outer margin
almost straight; proximal femorai seta submarginal, situated at about its
length from base of segment; Inner distal femoral seta very similar to proximal,
situated at about one-half its length from apex of segment; outer distal femorul
seta very long, curved, submarginal, in length equal to the femur itgelf. Tibia
and tarsus anchylosed, forming the tibiotarsus, which is slightly longer than
Lroad:; tactile seta submarginal, in length cquuling the femnr; clavate setn

situated dorsally opposite the tactlle
setu ; only one tursal seta observed;
tarsal claw stout, ecurved, acuminate
at apex, and nbout three-fourths as
long as tiblotursus.

Total lengtk, 0112 mm; total
width, 0.06+ mm.

FEMALE

General appeerance,—Very short
and stout, with short legs and the
posterior margin of the body broadly
and evenly rounded,
Tarsns I—Broad dlstally, almost
truncate. Distal sense seta spindle-
like, in length equal to two-thirds
width of tarsus and sltuated dorsally
FlonRE 9—Tarsonemns fexanus, new species. AU about middle of segment. Prox-
Dorsal view of genital papille of male, X §00. imal sense setz about one-half ns

long as distal sense setn, and situ-
ated laterally about its length from base of segment. Tarsus terminated by a
single, strongly curved claw and a reduced pulvillus.

Leg IV.—Rather short, not extending heyond mwargin of body. Coxa sub-
triangular, as broad as long. Trochanter two-thirds as brond ns coxa and much
broader than long. Third segment longer than the other three segments taken
together and apparently without setae. Fourth segment slightly over one-half
as long us third; subapleal seta rigid, slightly curved, in length equal to seg-
ment II1; apleal seta considerably longer than subapleal setn and flagelilform.

Total lepgth, 0.141 mm; total width, 0.090 mm.

Larva avp Eoo (L‘-nknown)-

Type host—Date palm.

Type locality —Brownsville, Tex.

Type slide—United States Nuational Museum No. 1127.

Common name.~Date palm tarsonemid mite.

Males and females taken from diseased leaves of type host, at type
locality, November 9, 1928, by F. H. Benjamin (F. H. B. 15).

TARSONEMUS SIMPLEX, new epeciea
(Flg. 10; g 24, &)

MaLE

General appearance~—Body stout. Leps of medium length. Mounted speel-
mens of a very puale yellowish-brown color.

Capitulum.—Rather small, fonger than broad. Chelicerne stout, wlth short,
sharp, needlelilte apices. Palpi two-segmented, of uniform width throughout.

Genital papilla—Very broad and short. Genitel flap small, Inconspleaocus.
Penis atout, conical, extending to tip of papiila. Accessory sclerites well
sclerotized, acuminate at tips.
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Leg IV.—S8hort, stout, slightly swollen. Coxa subfriahgular, broader than
long! coxal setn apparcntly nbsent. Femur about twice u§ long as the other
segments taken fogether, swollen laterally, and with inner margin produced to
form an angle near base nf segmelit ; proximnl femornl seta marginal, situated
itt about one-third the distance from hase to apex of segment; inner distal
Temornl setu submarginal, situated at abont one-half its length from apex of
segment and extending te tip of tarsal claw; outer Qlstal femoral setu sub-
marginal, situated nlmost directly opposite the inner distal setn and of about
1he snme size, Tibiotarsus broader thua long und with incomplete transverse
snture; taetile setn rigid, almost steaight, somewhat shorter than femur; eln-
vate seta small, sitnated near buase of segment: only one tarsal seta observed ;
tursul claw short, stout, strongly curved, and acuminate ut apex,

Total lengtl:, 0,128 mm; totul width, 0.077 mm.

Fesmare

General appearance—Well-fed females stout nnd oval,
the cupitulum appearing as a small cone. Freshly mounted
specimens of 1 uniform light yellowish-brown color.

Tarsus I.—Long, rather slender, tapering to apex. Distal
sense seta clavate, rather short, situnted dorsally at middle
of segment, Proximal sense seta about one-half ns leng as
distal, situnted dorsolaterally, less than its length from
base of semnent, and nearer to base than any simple seta.
Tarsus terminated by n single strongly curved claw and a
very small pulvillus,

Leg IV.—3Short, in well-fed specimens not reaching margin
of body. Coxa as broad as long. Trochanter ringlike,
about twice as broad as long, "Third segment much longer
thun the ofher three segments combined; basal setn situ- Fiotze 10, — Tgr.
ated on iateral margin at sbout one-half its length from sonemua  wimplex,
base, slightly curved and longer than nsual: subapieal new Spt'ﬂles- Out-
seta short, inconspicuous, situsted laterally. Fourth siae view of ot
segtwent very short, about onefourth as leng as third of femate, x 800.
segment; subapical seta scarcely stouter thun apieil,
nbout as long as (hird segment; apicai seta Hugelllform, fully as long ns (he
leg itself,

Totul levgth, 0.208 mm; total width, 0.121 mm.

Lawva (Uuknown)
Eoa

Short, obleng-oval, each end erqually and broadly rounded, Surfuce smooth,
without granules. Freshly mounted eggs with u pale yellowish tinge when
viewed Ly transmitted light.

Length, 0106 mm; width, 0077 min

Type host—Fragaria sp.
Type locality.-—Massachusetts.
Type slide—United States National Museum No. 1128,

For some time the present writer confused this species with ap-
prowimatus Banks. 1t is, however, very different from approzimetu,
and Banks’ species should be regarded as a synonym. ot chionospiy-
orus Ewing, as is shown elsewhere in this paper.

Material examined as follows:

District of Columbia:
On Chrysanthemum sp., November 1 nnd December 19, 1933, F. F. Smith,
On Fuechsia speriose (common fuchsia), September 14, 1934, F. F. Smith.
On Verbena sp., February 5, 1934, F. F. Smith.

Marylnnd :
On Fragarie sp. (strawberry), Bell, Jannary 12, 1834, and Beltsville, Oc-

tober 16, 1933, F. F. Smith.

Massachusetts :

On Fruguria sp. {strawberry), 1923, Dr. Plukidas.
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Naw York:
On Cuscuta sp. (dodder), Pelham, August 20, 1934, F. F. Smith,.-
On Gerbere jamesoni (lnme-ray gerbera), Babylon, January 17, 1934, B, F.
. Smith.
On Iris kaempferi, Brooklyn, Auvgnst 2, 1834, F. F. Smith.
Oregon: .
On Maius sylvestriz (apple tree, underside of leaf), Corvallls, September 17,
1912, H. E. Ewing.
Virginia :
On Chrysanthemum sp., Alexandria, August 11, 1834, “M. H. R.”
On Delphinium gp. (larkspor), Arlington, January 19, 1934, F. F. Smith.
On Qeum juliana, Artington, Jannary 25, 1634, F. F. Smith,
On Pyrethrum sp., Arlington, July 16, 1934, F. F. Smith.
Wisconsin :
Infesting cultures ot plant pathelogy laboratory, Univeraity of Wisconsin.

TARSONEMUS ANANAS Tryon
(Figs. 11 and 12}

This species was described by Tryon (30) in 1908. No synonyms
are known.
Maie

Since males are not at hand for description, the original descrip-
tion of this sex by Tryon is quoted:

Ifale—0Oval in shape, witli the Rinder margin rounded. A narrow lnear
groove crossing the body immedintely behind the second pair of legs
divides it into twoe unequal parts. In front

of this line it narrows to the foreborder of

the head, and somewhat widens behind ft.

It mensures from 173 to 188z In length, and

from 5 to T8u in extreme breadth, being

somewhat smatler than is the female, The

head and sexun! (7) organs, that terminate

the body in front and hehind respectively,

nre almost identieal in form and slze, being

ovate nnd slightly excavated at the base and

terminally rounded. T'he latter, however, la

somewhat the Inrger of the two. Two short

setae veeur on each side hetween the second

and third pairs of legs, and vne on exch side

of the sexunl orgnn, The first palr of legs

extend beyond the rostrum, and the second

pair almost equud them, Both they amd the

third pair are composed of five joints, and

are nearly identical in form. ‘The #rst pair

each tertninntes in a slngle claw, and has

three small Fusiform sensory bodies on the

onter borders of their last jolnt or tarsus.

The second and third pairs are two-clawed,

und the former huve apparently one sensovy

club only on their tarsi; each has a few—

one or two of whkich are rather long—out-

Figoar 11.—Tarzoncmus ananas Trr- wardly directed setue on the four diaral
L‘Riﬂr;‘é’,“"“ﬂ.ﬁ;‘;‘; ]“f mile. greatly  juints. The third and fourth pairs of legs

’ . extend fur beyoud the posterior border of

the body. 'The legs constituting the fourth pair are very robust. Their fArst
joint is broader thun long; the second is ruther more thun twice as loug us
broad, and is furnished on the inner face with u stout, sharply pointed toothlike
expansion, and with  short, terminally widened tuctlle bristle st the ex-
tremity of the joint beyond it: the third joiut has o longer, stout, back-
wardly directed seta on its dorsnm; fhe fourth joint is very short, aud termi-
nates in a single, stout, slightly enrved, gradually pointed claw. fhe epimera
of the first pair meet at an angle at the middle line, and then form a nar-
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row longitudinal keel that extends beyond the origin of the second pair
of legs. The epimera of the third pair conjoin those of the fourth palr inter-
nally, and the four together are considerably and equally advanced in front.

Feuale'

General appearance~—~Elongate, with sides of body parallel for much of their
length and posterlor end somewhat pointed. Capitulum subeircular.

TParsus §.—Sbort, shout one and two-thirds thnes as long as tibia. Distal
sense seta clavate, dorsal, situated slightly in front of middle of segment.
Proximal sense seta elavate, ahout one-haif 2s long as distal, situated dorsaHy
Juat in front of large posterior dorsal simple seta, Tarsus I terminated by &
single claw and very small pulvillus.

Leg IV.—Rather long, extending beyond
margin of body for sbout one-third of its
lengith. Coxa longer than broad. Trochin-
ter as broad as coxs. Third segment about
ng long as other segments tiken together ;
basal seta apparently absent: subterminal
zefn small, ventral, extending beyond tip of
segment for abont one-half its length.

Fourth segment scarcely aone-half as long uy

third; subterminal seta rigid, slightly

eurved, slightly longer than segment that

bears it; terminal setn very long, flnpgelli-

form, fully as long as leg IV itsclf and over

twice as long as subterminal seta,

Total length, 0.218 mm; total width, Q.14 A B

mn,
Larva

Capitulum large subcircular, similar to
that of female. Psendostigmatic organbs  Fiotre 12 —Tarsonemus enanas Try-
absent. Tarsus I ending in two sharp, Oﬂiﬁ—?“tﬁlde"iew of t}b}‘; and tar-
strongly curved, subequal claws and 2t pul- 2'{2;{,1 ¢ gét{izgfeo:?’}flesi pﬁi: etgt;g
villug. Abdomen constricted behind pos- mele, X 800
terfor legs to form u Jarge terminal lobe,
which is subtriengulur and bears a subtermizal snal slit, a puir of lateral, curved,
stmple setze, and n similar pair of somewhut longer subterminal setae.

Total length, 0.192 mun; total width, 0.095 mm.

Eee (Unknown)

Type host.—dAmnanas comosus (pineapple).

Type locality —Southern Queensiand, Australia.

T'ype stide~—Location unknown.

Common name~Pineapple tarsonemid mite.

Two females and one nymph examined. They are part of a lot
that was taken at Honolulu, Hawaii, by J. F, T lingworth and sent
to the writer in 1929. He states: “This mite is giving us trouble on
planting material and fruit.”

TARSONEMUS YIRIDIS, new species
(Fig. 13; fig, 24, D}
Mark

General eppearance.—Stout-bndied. with rather wes k, slender legs. The whole
body angd its appendages apple green in color, this green being somewhat paler
in the latter, particularly toward tips of legs.

Capitutum —Somewhut cohe-shaped, distinetiy longer than broad, and stightly
constricted at base. Chelicerae subfaleate, sclerotized part not 50 loug as palpl,
Palpi broad at apex, indistinctly two-segmented.,
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Genital papilla—Small, largely or completely concenled from above. Genital
Nap nbsent. Penis very small, needletike. Accessory sclerltes broad; inmer
terminai angle somewhat acuminate,

Leg 1V —Remarkably different in appenarance and structure from that in any
other known species. Coxa subtriangular, as brond ag long; coxsl seta mar-
gingl, ns long as coxa itself; femur scurcely us long #s other segments taken
together, outer margin conveX, inner murgin gashed with a deep noteh slightly
behind its middle, in front of which is u cusp beuring the inner distal femoral
seta: proximnl femoral seta marginal, situated about its length frotn base of
segment ; disfal femoral seta situated ventrully on cusp, and extending to tip
of leg; outer distnl femornl seta marginal, situnted nhout its length from apex
of segment. Tibiotarsus of unusnal shape, being clavate and without tarsal
claw; tactile seta stout, enrved, ubout as long as leg, and situnated at end of
segment ; clavate seta very long, curved, equal in leugth to tiblotarsus itself,
and situated lnterally near base of segment; proximal tursal seta marginal,
curved, distinetly Jonger than distal; distal tarsal sein straight, spinelike,
vontral.

Total length, 0.12% mm; total width, 0.050 mum.

FEMALE

Gencral  appedrance—Body almost oblong-oval ;
abdomen somewhst peiuted Dbebind, Color apple
green thronghout, the tips of the legs being of u
lighter tinge.

Tursis I——Rather long and tapering somewhat
toward tip. Distal sense setn large, spinelike, situ-
ated dorsally a firtle move than itg length from base
of tarsus. Proximal sense seta minute, cluvate, situ-
ated dorseluterally aboul its lengrh from hise of
tarsus and nbout ns far from base as first simple setu.
TParsus ending in a single, sharp, strongly bent claw
and vestigial pulvillus,

FIGuRE 13 —Taryonemus ri- Lrg T'¥.—S8hort, not resching margin of body. Coxa
ridiy, new species. Out-  subguadraagular, lenger thin hroand. Trochanter
B L“r“il,g“"r Ibla und  ringlike, nbout three times as broad as long. Scgment
> 800. ) 111 fully as long as other segments tnken together nnd

indistinctly separated tfrom segment IV; busal sete
absent © subterminal seta ventrul, extending beyond {lp of segment by one-half
its length. Segment IV about one-third us leng ns segment IIT: subterminal and
termimil setae subequal, both terminal in position and in length equal to third and
fourth segments ombined.

Total length, 0201 mun; total width, 0.104 mm.

TARVA

Stout, almost as brozd as jong, apple green, with rather slender legs. Capitu-
igm #s in adults. Psendnstigmatic organs absent. Tarsus I attenuate, with
two equul, siender, curvid claws, but apparently without pulvillus. Narrowed
part of abdomen composed of three segients, the most anterior of which is the
broudest and bears dorsally a transverse row of four subequal, curved setae.
The next to last segment bears & Dair of conspicuous lateral setae and the last
segment g pair of conspicuous subterminal setae.

Total length, 0.156 mm; total width, 0.083 mm.

Esc

Short, oblong-ovute. Surfuce smooth. Color apple green, the same us in
aduits. Only two egzs, in poor_condition, ohserved ; bath had been crushed.

Type host—Fragaria sp.

Type locality—Bell, Md.

Type slide—United States National Museum No. 1129.

Common name.—Green tarsonemid mite.

Only two lots taken: Specimens in all stages from ty]%e host {straw-
berry), at type locality, October 16, 1933, by F. F. 8mith; and a single
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female taken with several specimens of 7. pallidus Banks on Cyclamen
indicum, San Jose, Calif., November 19, 1934, by Leslie Smith.

This spectes is an isolated one and probably some day will be placed
in a new genus. The male departs widely in its characters from the
other males of Tarsonemus, but the fenale is mueh more like the
females of the other species.

TARSONEMUS LAMINIFER, new species
(P 2, Ry
Marg

Gieneral appearattce—DRody small, stour, with rather large, conspicunus legs,
Freshly meunted specitens of a uniform yollowish color.

Cupitulium—Almost ns broad as long. dome-shaped.  'alpi of about uniform
wilth throuziour, indistinctly twomsormentod.

Genitel popillu—Aimost as browd as long.  Genitaj flup on dorsal side of
papilla and in the form of a vrescent, it length equal to width of papilla, the
front margin of which is distinet and definite while the posterior margin is
indefinite.  Fenis o sharp-poinred cone, the tip of which reaches to the apex of
the papilla.  Acressory sclerites very browd, truncate distully,

Leyg IV —S8lightly longer than Ieg 111 Coxa subtrinngular, as broad as long;
eoxill setn short. dorsal, sitwited near posterior marsin of spgment,  Femur
about as iong as orther segments tuken together, with an inner bBladelike expan-
sjion which extends from near base to apex of segent. Proximul femoral seta
=horr, submarginal. situated g liclle more than its length frony base of segment;
inner distal femoral seta large, conspicuocus, slightly curvedl, situated about two-
thirds its length from apex of segment ; outer distal femoral setn small, submar-
ginal, less than one-half as long us inner disenl setil and sitnated almost opposite
the latter. 'Tibia distinetly longer than hroad, outer margin nearly straight,
inner margin with crescentic emargination: tactile setit very long and curved,
equal to femur in length and situa(ed apieally | clavate seta marginal and apical.
Tarsus small, a5 broml ag lone., bearing two stubequual tarsal serav and the long,
slender. curved. sharp tarsal clow,

Total length, 0128 mm; cotal width, 0.088 mn.

FEMALE

General appearance.—Outlineg of hody oblong-oval. Tegs short nod weak.
Mosgt of freshly mounred specimens o light Yyellowish brown, but one a sniform
apple green, which is probably whe eolor of live specimens,

Tursus I—Long, slightly arched near its buse. and tapering toward apex.
Distal sense seta long, spinelike, sitnuted dorsally ahout its length from hase of
segment. Proximal sense seta minute, 3lmost Invisible, situnted dorsolaterally
slightly nearer base of the segment than the first simple seta. Tursus termi-
nating in i single, slender, strongly curved, sharp claw and a small palvillus,

Ley IV.—Very short, not reaching margin of body. Coxa subtriangular,
slightly broader than long. Trochanter ahont two-thirds as broad as coxa nnd
somewhat broader than long.  Third segment short, not equal to comblned lengths
af other segments; basal setn small, in length scurcely equal to one-half width
of segment I11, situsted on inner margin at base of serment: subaplen! seta
apparently absent.  Sepment IV about twp-thirds as long as segment I1I; suh-
ipleal seta slightly curved. about as long as segmment 1V ; apical seta more slender
than subupien! seta and about twice as long.

Total length, 165 mun; total width, 9117 mm.

Larva axp Ece (Cuknown)

Type host—Fragaria sp.

Type locality —Bell, Md.

Type slide—NUnited States Nutional Museum No. 1130.

Described from several males and females taken from type host
(strawberry) at type locality, October 16, 1933, by F. F. Smith.
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TARSONEMUS FEMORALIS, new apecles
(Fig. 24, F)
Mire

Generel appearance—NRody much longer than broad, with legs conspicuons,
Freshiy mounted specimen almost colorless, but showing & tinge of pale yellow.

Capitulum,—Longer than broad, dome-shaped, reaching middle of tibin I
Chelicerne subfaleate. Palpi rather slender, two-segmented; distul scgment
niarrower than basal,

Genital papiile.—Slightly longer thun broad, extending beyond posterior wat-
in of abdomen by about one-half its length.  Genital flap consisting of a hixiline
flange extending in a circle around papilla near its apex. Fenis with distal part
needlelike, and in repose not reuching apex of papilla. Accessory sclerites eueh
with bulhous base amil acuminafe apex.

Leg TV.—&lightly longer thun leg Il Coxa quudrangalar, broader thun long.
with voxal scta situnted ventrully in posterolateral corner. Femur slightly
longer thun other three segments taken together and with hyaliue expansion un
ingide extending from base to inner distal femoral seta; proximal femoril sctae
small, short, enrved, situated on inner margin of hyaline expansion of femur;
inner distnl femoral setn large, conspicuous, almost stralght, situated on iuner
mirgin of femur at distal end of hyaline expansion; oputer distal femornl seti
cqual to inner, and sitnated dorsally about one-half its Iength in front of the
lutter. Tihin ahout twice ng long as wide, outer margin neurly straight, inner
margin concave; tactile setu subapical, extending beyond tip of tursal eluw by
cue-half its length; elivate setn sitnuted dorsally opposite tactile seta. Tarsus
much broader than long; tarsal setae divergent, subequal; tarsal claw large,
with acuminate tip. tnore than twice as long as tarsus.

Total length, 0.196 min; totat width, 0,088 mm,

FuaaLk, Larva, asp Ece {Unknown)

Type host.—Rubus sp.

Type locality—Rosslyn, Va.

Type slide (holotype).—United States National Museum No, 1131.

Described from a single male taken in association with 7. smithi,
new species, and 7. confusus, new species, on bluck raspberry, Noven-
ber 23, 1933, by F. F. Smith. Becanse only a single specimen of this
species was found, the writer hesitated to regavd 1t as new, and there
is a possibility that the holotype represents a very abnormal specimen
of amithi.

TARSONEMUS BANCROFTI Michael

{Fig. 25, 4)

This species was described by Bancroft () in 1877 but was not
named until 1890, when Michael (28) proposed for it the name “7'ar-
sonemus bancrofii” It has as a synonym Tarsonemus spinipes Hirst
(17), described in 1912

MALB

General appearance—DBody characteristicnlly shaped, there being a constrle-
tion at the junction of the cephalothorux and abdomen and that part of the
abdomen pesterior to the third pair of legs heing cone-shaped. Legs large and
conspicuous. 1In life the hody surface of the male, ns well as of the female,
has a soft, satiny appearance.

Capitufum.—Subeircular [n outline, as broad as long. Bach chelicera ending
in a minnte, fine, needlelike tip. Palpl snall, tapering apiciily, convergent,
two-segmented.

Genital papillu—Longer rhan broad, constricted at base, distinetly dorsal in
position, and beating <dorsally a congpicuouy submarginal pair of simple setae.
Genltal flap absent. Ponis in repose falling far ghort of ppex of papilla, and
endlng in an upwardly tutrned hook.,  Aceessory sclerites very short, with
swollen bases, nnd not reaching apex of papillu.
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Leg IV.—8horter tham leg IIT and situated laterally. Coxza quadrangular,
grealy enlarged, longer than broad; coxal seta marginul, conspicuous. Femur
ubout as long as tbe other segments taken together, with a large, broadly
rounded, inner hyaline lobe which extends to neither base nor apex of seg-
ment; proximal femoral seta apparently absent; inner distal femoral setn
situnted dorsally slightly distad to middle of segment; outer distal femoral
seta short, eurved, marginal, situated opposite inner distnl feutoral seta. Tibln
us broad as long and indistinctly separated from tarsus; tactile seta stout, rigid,
fully twice as long as tibia and tarsus combined ; clavate seta situated dorsally
in posterolateral corner of segment. Tursus broader than loug: one tarsal seta
setiform and Jn ususl position; other tursal seta apparently absent; tarsal
claw stout, curved, with slightly rounded tHpex,

Total length, 0.200 mm; total width, 0,108 mm. Males of this species vary
greatly in size. One very dark male has o total length of 0238 mm and o
total width of 0,142 min.

FEMALR

General appearance—Inusually long, with rather small, eircular eapltulum
and medium-sized legs.

Tarsus I—Short, broad distally, about one-third longer than tibin, Distal
sense seta clavate, about as long &s cne-half wideh of tarsus and sltuated at
ubont one-third the distance from apex o base of segment. Proximal sense
seta not observed. Tarsus ending in a well-developed pulvillus and a sharp,
slender, curved claw.

Leg I7.—Very slender, extending beyond margin of body for about one-third
its length, Coxa trinnguisr. Trochanter very short, being fully three times as
wide as iong. Third =egment very much longer than other segments taken
together; busal seta apparently absent ; subapical seta dorsal, extending beyond
end of segment for about one-half its length. Fourth segment very short,
scarcely one-third as long as segment HI; subaplenl seta stout, curved, twice
us long as segment IV itself; apical seta very long, Hagelliform, fully twice ag
long as subapical seta.

Total iength, 0.209 mm; total width, 0115 mm.

LaRva

Very long and slender. Capitulum small, fuolly as broad as long. Psendo-
stigmatic orguns absent. Tarsus I stout, ending in o large pulvilius and two
sharp, slender, stropgly curved, subequal claws., Three mtirs of legs similnr,
subequal. Pair of lateral setne on posterior part of abdowen shorr, nearly
stralght, and snbequal with palr of subapienl setue.

Total length, 0.316 min; total widtl, 0.110 mm.

APODOUS NYMPR

Inside the skin of a quiescent larva was found an apodous skin,
and inside this apodous skin a completely formed adult female.

Apodous nymph with cephulothorax distinctly broader than abdomen and
capitulum represented by undifferentinted cpne.

Third pair of legs of adult feuule formed immedintely under third pair of
larval legs (inside of apodous skin) and probuably homologous with rthe latter,
Added pair of legs in adult appear to be the fourth pair.

Exc

Long, oblong-oval; ends broadly and equally rounded.  Surfuee of egpshell
smooth, without marks of any klnd.

Length, 0.126 mm ; width, 0.084 mm.

T'ype host—Saccharum officinarum,

Lype locali*y.—~Australia.

ORINO7L 'nmne.—Sugarcane tarsonemid mite,
Material examined as follows:

From North Ameriea.—One lot of specimens {Acec. No. 7200 in all stages on
sugarcane, Rlo Pledras, . R, July 28, 1913, T. H. Jones: live materlal on
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samples of sugarcane from greenhouse, Arlington, Va., February §, 19356, B. D
Rands: and many females from sorghum hybrids and New Guine canes on
Government experimentat plots, Camil Point, castern edge of Bverglades, Fla,
January 23, 1936, W. J. Iogram.

From South America.—Six males (No, 610} on sugarcane, Vieosn, Bragil,
November 8, 1932, E. J. Hombleton.

From Philippine 1slands.—Male, female, aud two larvae (M. A, 118) oun sugar-
caue, San Paglo, Negros Island, July 24, 1929, W. D. Pierce.

According to F, F. Smith, the adults of this species are the only
ones in the genus 7ursonemus observed by him to have in life a soff,
satiny appearance, all others being smooth and polished.

Tarsonemus bancroft was redescribed by Hirst (17) in 1912 under
the name of 7. spinipes. Hirst claimed that the figures given by
Bancroft were not accurate enough properly to identify a species of
the genus. With this the present writer is inclined to tuke issue. In
fact, the description of the habits and the nature of injury cgused by
the mites as given by Banecroft would alone virtually identify his
species.

When studies on these tarsoneniid mites were begun by the ﬁ;esent
writer, no record of 7. dancrofti for the United States was known.

The species has now been eradicated ut Arlington. Va., and measures
have been taken toward its eradication at Canal Point, Fla.

TARSONEMUS SFIRIFEX Marchal

(Fig. 25, B)

This species was described by Marchal {27) in 1802, and has no
Iknown synonyms.
MALE

General appearance.—Body stout, slightly constricted at junction of cephale-
thorax with abdomen, broadest near middle, cone-shaped posteriorly. Freshiy
mounted males very slightly rellowish,

Cupitulum.—Suheircular in outline, slightly broader than long, and with basal
one-third coneenled from above by a necklike extension of cephalothorax. Chell-
cerae subfaleate. Paipt strongly convergent, tapering to acuminate spices, with-
out indication of segmentation.

Qenilal papitia,—Much longer than brond, situated dorsaily so that basal halt
is concealed from beluw br abdomen. Genital finp absent. Peuls long, slender,
needlelike for most of its length. Accessory sclerites long, broader at apex than
in middle, and reaching tip of papilla,

Leg IV.—Short, stout. Coxa very large, subguadrangular, longer than broad;
coxal setn situated ventrally st middle of stgment, extending backward almost
to posterior margin of same. Femur about ns long as other segments taken
together, about twice as broad at base as at apex; hraline expiunsion a large,
rounded lobe grising from a large tubercle on inner margin and dlvided inte an
inper gnd an oufer zone by & cresventie line; prozimal femoral seta short,
curved, situated at base of hyaline expansion ; inner distai femoral seta somewhat
larger than proximal znd situsted venirally near npex of tubercle, bearicg
hyaline expansien; outer distal femornl seta sltuated on margin a little more
than its length from apex, Tibia eylindrical, slightly longer than broad; tactile
seta long, curved, two-thirda as long as femur; clavate setu peglike, submarginal,
situated ventrally. ‘Tarsus broader than long, with one seta; tursul ciaw very
short, stont, sentningte at apex, about ns By ag tarsns itself,

Total length, 0.214 mm: total width, 0.102 mm,

FeMAlE

General appeerance~—~Body very long and distinetly segmented. Pseudo-
stigmatic organs with long, apically pointed hends. ILegs rather small

Tarsug I.—Short, hrond at apex, one and one-half times as long as tHbla. Dis-
tal sense seta short, pepiike, ‘situated dorsally about its length from apex of
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tarsus. Proximal sense seta not observed. Tarsus ending in & pulvillas and a
glogle, strongly earved, sharp claw.

Ley 7 —0Of medium length, reaching slightly beyond margin of body. Coxa
large, quadrangular, slightly longer than broad. Trochanter very short, ringlike,
ahount three times ns broad as lopg. Third segment fully as long as the other
segments taken together; basal seta ag long as subapleal seta, situated ventro-
laterally at base of segment; subspical seta ventral, extending almost to tip of
fourth segment. Fourth segment about one-third as long as third segment ;
subapical setn about two-thirds ns long as third segment ; apical seta ftagelliform,
twlee as long as subapienl seta.

Total length, (.300 mm ; total width, 0122 mm.

Aropous NTMPIL

A quiescent larva reveals the form of an apodous nymph inside,
which is similar to the larva in shape except posterioriy, where the
abdomen ends in a bilobed expansion. Setae and mouth parts absent.

Larva

Yery long, with eapitulum much broader than long, Psendosticmatie organs
absent. Tarsus I stout, about one and one-half timer &s long as tibla and ending
in a pulvillns and two sharp, strongly curved, sibequal claws. Last abdominal
segment with o pair of subapical setae anid n pair of slightly shorter Iateral
setae. Next to Inst abdominal segment with a transverse dorsal row of four
subequal setne near its posterior margin,

Total length, 0.311 mm; total width, .165 mm.

0fe!e]

Short, almost as broad as long. Equally rounded at both ends, Burface of
shell smooth, without granules, tuberecles, or marks of any kind,
Length, 0.115 mie; width, 0.068 mm,

Type host—Avena sativa {oats).
Type locality —Vienna, Austria.
ommon name—Qat mite,
Described from specimens in all stages taken on Panicum obtusum
anic grass) at Douglas, Ariz., August 25, 1932, by W. W. Jones.
This species is known as a pest on oats in Europe.

TARSONEMUS PALLIDUS Banks

(Fig. 1+: fg. 23, €}

Described by Banks (2) in 1898. Tarsonemas jragarioe Zimmer-
mann (95), described in 1905, and 7'. destructor Reuter (27}, described
in 1906, are synonyms.

MaLe

General appearance—~—DBody well proportioned.  Legs mediuny in size and
length. Live specimens of n pule yellowish brown, and not differing in this
respect from several other species.

Capitulinm—Rather slender, much longer than broad: sides convergent and
tlmoest straight. Chelicerae needleliko. Palpi of wuniform width throughont,
slightly convergent, two-segmented.

Genital papile.—Very broad, broader than long, ventral in position; basal
two-thirds concealed from above by abdomen. Genital flap conspicvous, dorsal,
89 broad as papilla itself Penis glender, needlelike, In repose reaching apex
of papilia.

Ley IV —Very stont, slightly longer than leg ITE. Coxa trinngulur, as brosd
as long ; coxnl sete short, curved, ventral, and submarginal. Femur about eral
in length to other seg..enfs taken together, outer margin strongly onteurved ;
hyaline expansion a large rounded lobe uttached to inner margin of femur for
posterior two.-thirds ol length of latter; proximal femoral seta minnte, fre-
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quently overlooked, sitnated ventrally at beginning of hyaline expansien; inner
dista] femoral seta mmch eplarged, extending to tip of tarsal claw and situated
very mear posterior margin of femur; outer distal femoral seta short, spinelike,
dorgal, submarginal, situsted at aboui twice its length from distal end of
fermur. Tibiotarsus lenger than broad; tactile sets very long, curved, fully as
long as leg IV itself; clavate seta clavate, dorsal, submarginal, extending beyond
lateral margin of segment by about half its lepgth; tarsal setae divergent,
situgted on low tubercle, varying somewhat in thickness, the front seta in some
specimens being twice as stout as the rear seta; tarsal claw stont, moderaiely
curved, rounded at apex.
Total length, 0.207 mm ; toial width, 0.106 mm.

FEMALE

General appegrance—Body with rather smell, slender capituinm, medinm-

gized legs, and pointed gbdomen. Live specimens of various shades of light

yellowish brown, except for newly emerged
individuals, which are whitish,

Tarsus I—One and g half to almost two
times as long as tibia and narrowed apically
only slightly. Distal sense seta small, cla-
vate, situated dorsally at about twice ifs
Iength from apex of tarsus. Proximal sense
seta clavate, subegqual to distal sense seta,
sitnated dorsolaterally at about fwice its
length from base of tarsus and farther from
base of latter than one of simple setse.

B Tarsus ending in a pulvillus and a single,
sharp, strongly curved claw,

Leg JV.—Extending beyond margin of
body by shout one-half the length of fourth
segment, Coxa slightly longer than brond.

Figoze :Laii o E"{;&‘sﬂng)muaf tptt'lilfidug Trochanter about twlee as broad as long,
anas : A, Quiside view ol ©0la an ringlike. Third segment not quite so long as
e ol et Ofeémﬁgl"iﬁf’ ol the other three segments taken together;
female. X 800. basal seta minute, situated at base of seg-
ment, in length scarcely egunal i¢ width of
segment ; subapical seta situated ventrolaterally, extending to middle of segment
1V. Fourth segment long, three-fifths as long as third segment; snbapical seta
almost straight, scarcely as long as segment IV ; apleal seta flagelliform, about as
long as leg IV itselfl
Total length, 0.229 mm ; totzl width, ¢.006 mm.

AropoUs NYMPH

The presence of an apodous nymph is indicated by a study of the
quiescent stages. As in some other species, the nymphal cuticle is with-
out setae. The legs of the adult are not :gormecf inside the larval legs,
but from the material that has undergone histolysis inside the skin
of the apodous nymph.

LaARva

Long, slender; abdomen divided into four segmenty. Capitulum as in aduits.
Pseudostigmatic organs absent. Tarsus I short, slightly longer than tibia, with
a single clavate sense seta situated dorsaliy slighily behind middle of segmert,
and ending in a puivillus and twe strongly curved, sharp, subequal claws, First
abdominal segment much the largest and bearing third pair of legs; second
abdominal segment about three times as broad as long and bearing dorsally a
single pair of simple setae; third sbdomingl segment much smaller than second,
bearing dorsally 2 transverse row of four setae, the inner palir slightly longer
than the oufer pair; fourth and last abdominal segment triangular, with & pair
of lateral and 2 pair of subapical setze.

Total length, 0,213 mm; total width, 0.094 mm,
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Male and female larvae are essentially similar when young, F.F.
Smith states that as they become older the male larvae are observed
to be more slender than the female lsrvae. After becoming quiescent
the formation of the different sexes changes rather markedly the
shape of the old larval skin. The developing female is more elongate
than the male, and the last two pairs of legs of this sex protrude into
the last abdominal segment of tlll)e old larval skin, whereas a develop-
ing male stretches the old larval skin at the middle of the abdomen
and leaves the last abdominal segment of the old larval skin vacant
and whitish.

Ece

Blongate, oblong-oval, the two ends equally rounded, but not so hroadly
rounded as in most species. Surface of chorion smooth, without granules ¢r
marks of any kind.

Length, 0.096 mm ; width, 0054 mm.

Type host—Chrysanthemum sp.

Type locality~—Jamsica, N, Y.

Type—~United States National Museum No. 1132.

Common name—Cyclamen mite.

Floyd F. Smith a.nc{ the present writer (75) hold that the arsonemid

mite of Europe, Tarsonemus fragariae Zimmermann, is only a syno-
nym of 7. pallidus Banks, notwithstanding opinjons to the contrary
that have been held by some other workers, It has been claimed by
Massee (22) that the setae of the third segment of the last pair of legs
of the male in fragariae are different from those of pailidus. In par-

tienlar he has insisted that the tarsal setae of pallidus are “very much
weaker” than those of fragarice. Also, it has been claimed that the
seta2s on the second segment (femur) of the hind leg of the male differ
in the two species.

The writer has had the opportunity of comparing European speci-
mens undoubtedly representing Jragarice with pallidus. “Specimens
of the former were sent to Wasﬁungbon by Massee from East Malling,
Kent, England, where they had been taken from strawberry plants.
When these English forms were compared with the American forms
of pallidus, no differences conld be observed.

gertain specimens of both fregarize and pallidus were found in
which the tarsal setae of leg IV of the male were enlarged, particu-
Inrly the anterior tarsal seta, but there was much variation in this
respect, and this variation was observed in both the European and the
American material. Likewise, a comparison between the setae of
femur IV of the male in the English and American representafives
showed no real differences, those that were said to oecur being due
either to individual variations or to differences in mounting technique.

Leslie Smith has been investigating the strawberry tarsonemid mite
of California, which he originally considered as Tarsonsmus fragariae,
Like Massee, he held that there was a difference between the true
fragariae and pallidus. The writer, however, has carefully compared
specimens on strawberry from California with eastern specimens of
pallidus and has found that they agree in structural characters. The
supposed difference in the clavefe sota of leg IV of the male is due to
apparent variations in this structure in different positions. Since this
comparison was made, Floyd ¥, Smith has successfully transferred the
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California forms from strawberry to cyclamen plants, thus indieating
their racial identity with pallidus.

Tarsonemus destructor lgeuter isa synonym of 7. fragariae Zimmer-
mann. Reuter's figure shows the anterior tarsal seta of leg IV of the
male to be very much heavier than the posterior tarsal seta, even
exaggerating the extreme variation in size of this seta. Doubtless this
one fact has had much to do with later beliefs that T'. fragariae und
7. pallidus are distinet species.

he North American material of Tarsonemus pallidus examined is
us foliows:

Alnbaman

On Cyclauten indicum, Auburn, F. F. Smith.

€alifornia:

On Fragurie sp, (strawberry), Long Beach {on plants from Arkansas), Oc-
tober 7, 1934, L. M. Smith; Los Angeles {on plants from Esastern States},
Qctober 3, 1934, L. M. Smith: Salinas (no date} ; San Jose, May 1, 1935;
Sawyers Bar (Siskiron Countr}, September 14, 1934, Bruce Butler;
Stanton, October 3, 1834, L. M. 8mith; Watsonville, October 30, 1934, L.
M. Smith; no locality, October 6, 1934, I, M. Smith.

Canada:

On Cpclamen ndicum, Jordan, Outario, November 13, 1916, W. A, Hoss.

Un Fraguria sp. {strawberry), Vinelund, Ontarie, July 23, 1928, W. A. Ross.

On Fragaric sp. {wild strawberry), Ottawn Distriet, 1929.

On Heliotropium sp., Ottawa, December 15, 1808, I, Fletcher.

Cuonnecticut:

On Anrtirrhinum sp. {snapdragon}, New Haven, Jupuary o 1614, XD
Bradley.

On Cyelamen indicwm, Hartford, December 12, 1013, . 3. Luwry.

District of Columbia:
On dmaranthus retroficzus (pigweed), May 10, 1933, ¥. F. Kmith.
Ou Regonit sp. {wux begounia), March 138, 1933, and Novewber 13, 1831,
¥. F. Smith,
On Chrysanthemum sp, December 1, 1834, F. F. Smith.
On Chrysanthenutm sp. (marguerite), July 10, 1931, F. F. Smirh,
On Crassule rubicunds. May 10, 1933, F. F. Smith.
On Cyclamen indicum, January 23, 1934, H. H. Richardron: Qeober 21, 19383,
F. F. Smith ; Febraary 11, 1911 {collector?).
On Delphiniwm ajuris (rocket lurkspur). July 23, 1631, F. I Bmith.
On Peiphkininm belladonna, June 21, 1933, I*. F. Smith.
On Fragaria sp. (strawherry), December 9, 1926, W, B. Weod: October 26,
1028, (G, M. Darrow.
Onr Gerbere jamesoni (Bame-ray gerbern), June 18, 1054, oL Rarith,
On Iregine sp., August 2, 1938, F. F. Smith.
On Gzrglis 5p., May 10, 1833, F. F. Smith.
On Flantego major {eommon plantain}, September 12, 1933, F. F. SBmith.
On Portulare clereceg {common purslane}, September 12, HERL F. F. Smith.
On Rubus lecininius (cutleaf tlackberry), January 28,1835, I F. Smith.
(i Vaceinfwm sp., December 1T {year?).
On Perbene sp.. February 5, 1934, F. F, Smith.
Oun Feronica peregring {purshitne speedwell), May 10, 1933, I, F. Smith.
Iiineis :

Om Felicie sp., Urbana, October 14, 1921, [N O Quanes.

On Petania sp., Urbana, April 1919,
Tndizm :

On Chrysanthemun sp., Hichmond, Octeber 249, 1936,

Qn Delphinium sp. (larkspurd, Indinnapols, July I8 1%, i, P Dietz.
Maine:

On Pefphiniem befadonna {(belladonnn Inrkspur). Kingfield, June 19, 1933,

F. F. Smith.
Massachnzefts:
On Cyelumen indicnm. Nahant, November 12 {yeat?i, T, Roland.
On Defphiniwm «p. {latkspur), Brookline.
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Maryland: .
" On Dianthus sp. (earnation), Suitland, November 3, 1931, F. F. Smith.
On Gerunimm sp., White Marsh, June 1, 1918, E. R. Sasscer.
Ou Gerbere jomesoni (flame-ray gerbera), Onkland, April 25, 1934, F. F,
Smith.
On Lantany sp., White Marsh, September 28, 1931, F. F. Smith,
On Parthenocisans tricuspidetn {Boston ivy), White Marsh, September 28,
1931, . F, Smith.
Mlchlgan:
On Cyetamen indicum, Eust Lansing, January 25, 1021,
Minnesota :
On Antirrhinum sp. {snapdragon), Mankato, December 1, 1827,
On Chrysanthemum sp., Mankato, Decomber 1, 1927,
Oun Cylamen indiewm, Mankato December i, 1927,
On “suxifrage flowers,” Mankatoe, December 1, 1927,
Mississippi:
On Cyclamen indicum, Agricultural and Mechanicil Arts College, 1929, L. B,
Miles,
New Hampshire :
On Cyclumen indicum, Bennlngton, Febragry 13, 1933, F. F. Stnith.
New York:
On Chironie lincides, New York City, Jaunary 19, 1934, F. F. Smith.
On Chrysanthemum sp, (lv greenhouse), Jamaica, F. A, Sirrine {type ma-
terial) ; Larchmont, October 23, 192S8; Staten Island, 1923 New York
City. October 11 and 18, 1934, F. F. Smith.
On Cyclamen. indicum, Ithaen, Mareh 19, 1914, C. K. Crosby: New York City,
no date, . S. Adams; no loeality, Noveniber 2, 1943, F. L. Gumbrel],
On Dahiie sp., Rochester, October 28, 1931, F. ¥. Smith.
On Delphininm. sp. (larkspur), Amsterdum, June 16. 1533, I, F. Smlih;
Rochester, April 15, 1929, W, &, Blauvelt: Wallkill, 1930,
On Fragarig sp. (strawbearry), Geneva, June 29, 1928 no colleetor, and July
3. 1928, R. Cecil.
On Gulinsopa parcifiora. New York City, October 18, 1934, F. F, Smith,
On Gerbera jamesoni {Bame-ray gerbera), Ba bylon, Juauary 17 and 18, 1934,
F. F. Smith.
On Gerbere sp., Babylon, Febroary 14, 1921, F. J. Sprnijt, and Yeptember 9,
1921, H. H. Richardson.
On Gewnt sp., Sterlington, January 20, 1934, F. F, Smith.
On Geum sp., Sterlington, March 3 angd 4, 1934, F. F. Simnith,
N host given, Babylon, February 26, 1929, W, E. Biauvelt.
Chin:
On Cyelamen indicum, Ba rberton, October 1027 ; Columbus, 1928, W, J. Eugel.
On Delphininwm sp. {larkspur}, Spriggeld, June 1927, 1. M R. Adums;
Wooster, June 2, 1999,
On Bzacum affine, Barborton, July I, 1934, F. T, Smith.
On Pragaria sp. (strawherry}, Wooster, June 2, 122, and November 24,
1930.
On Pelargonium sp. (rose geranium), Junuary 0, 1092, ¥, 8. Houser.
On Saintpaniic ionantha (African-violet), Ba rherton, Tanuary 31, 1034, and
Urbanu, January 29, 1934, F. F. Smith, .
Orogon :
On Cyclamen indicum, Corvallis, November 26, 1786, December 10, 1016,
and Fanuary 19, 1971, G. F. Moztiette,
Pennsyivania; )
un Antirrhimem sp. {snapdragon), Bala, February 25 (yenr?) ; Willow
Grove, February 16, 1525, C. F. Doucette.
On Chrysunthemum. sp., Camp Hill, December 6 193, F. F. Smith; Lan-
caster, 1528, W. R. Markley, and December B, 1933, F. F. Smith.
On Cyclanen indicum, Carlisle, December 6, 1933 - Chambershurg, December
7, 1933 Lancaster, December $ and 9, 1933; Hanover, Iecember 7, 1933 ;
all by F, . Smith.
On Delphinium beligdonne (hellndonng larkspnr}, Harrisburg, August 21,
1933, P. Brierley: Millvale, November 3 and 4, 1932, und Stroudsburg,
May 29, 1934, F. B Smith: Willow Grove, February 28, 1924, February
24, 1925, and March 8, 1926, C, F. Doucette,
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Pennsylvanin—Continued. .
On FPregaria sp. (strawberry), Pittsburgh, November 10, 1933, F. ¥, 8mith.
On Impatiens sultani (snapweed}), Chambersburg, December 7, 1933, F. F.
Smith.
On Ferbena sp., Bloomsburg (date?), by Dillon; Lancaster, December 8,
1933, F. F. Smith.
No host given, Willow Grove, Augnsi 10, 1924, . F. Doucette.
Yirginda :
On Ambrosia artemisiifolia (ragweed), Arlington, June 18, 1934, F. F. Smith,
On Chrysenthemum partheniun (feverfew), Arlington, January 21, 10335,
F. P. Smith.
On Delphinium sp. (larkspur}), Arlington, June 19, 1934, F. F. Smith,
On Fragaria sp. {strawberry), Arlington, June 19 and August 21, 1034,
F. F. Smith.
On Geym sp., Arlington, June 29, 1034, F. ¥. Smith,
On Ogalis sp., Arlington, June 19, 1934, ¥. F. Smith.
On Rumez acctosella, Arlington, June 19, 1934, ¥. ¥. Smith.
On Verbena sp., Arlington, February 13, 1834, F. F. Smith.
Washington :
On Oyclamen indicum, Bainbridge Island, November 1 and 3, 1930, W. W.
Baker; Sunnydale, October 26, 1933, C. F. Doucette, October 3, 1933,
W. W. Baker and C. F. Doucetie, und December 21, 1943, C. F. Doucette.
On Fragaria sp. (strawberry), Puyallup, Aungust 28, 1934, and Cctober 8,
1933, W. W. Baker; Sumner, September 13,
On Kalanchoe coccinen, Snunydale, December 17, 1934, C. F. Doucette.
On Driica divice (nettle), Puyaliup, September 13 and 2, 18933, W. W.
Baker; Sumner, October 26, 1933, C. F, Doucette nnd W. W. Baker.
On Verbena sp., Renton, February 1, 1934,
No host, Crecker, August 5, 1934, W. W. Baker.

TARSONEMUS LATIPES, new species
(Fig. 20, D)
MaLe

General appearance—~Body stout, compact, with rather short, stout legs.
Freshly mounted specimens hyaline, almost colotless,

Capitulym.—Small, slender, slightly counstricted at base. Chelicerae minute,
with needlellke tips. Palpt broadest at distat ends, slightly convergent, indis-
tinetly segmented.

Genital papilla.—Long, slender, about twice 48 long as broad, situated dorsully
and searcely reaching posterior margin of abdomen. Genital flup absent, Penls
with slender, needlelike distal part. Accessory sclerites curved, clasperlike, ench
more or less crescentic.

Leg I¥.—Short and very broad, Coxa triangulusr, mueh broader than long ; coxnl
setn situated on lateral margin aud extending to posterior margin of segment.
Femir about two-thirds as broad at buse as long nnd fully twice ud broad at base
as at apex; bratlue expansion 1 large rounded lobe, about as broad as tong, and
attached to about middle half of inner margin of femur: proximal femorual seta
about three-fifthe as long as width of hyaline expansion, situated ventrally at
junction of hyaline expansion with femur; inner distal femoral seta long, spive-
like, arising from a small tubercle near inner distal ungle of femur; outer
distal femoral seta ulmost as long as inner ventral, submarginal, situnted about
its length from apex of segment. Tibiotarsus considerably longer than broad,
with small, flangelike, hyaline expansion on outer margin; tactlle seta submar-
ginal, slightly curved, about us long as femur; clavate seta only slightly clavate,
situated dersally near middle of tibiotarsus; only one tarsal setd observad, in
uanal position; tarsal claw very stout, about twice ns long ns broad, slightly
curved, ronnded at apex.

Totrl length, 0.119 mm; total width, 0.062 mm.

FEMALE
Generel appearsnce.—Body long and slender, with sides parallel for most of

their length, posterior end rounded. Color of freshly mounted specimens pale
yellowish brown.
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Tarsng I.—About one and one-half times as long as tibia and somewhat
tapering toward apex. Distal sense seta rather strongly clavate, situated
dorsally about one-half its fength from free end of tarsus. Proximal Sense seta
minute, not clavate, situated dorsolateraily a little over its length from base of
segment. Tarsus ending in 2 well-developed pulviilus and a single, minute,
strongiy bent, very sharp claw. .

Leg IV —S8lender, extending siightly beyond margin of body, Coxa trapezoi-
dal, slightly longer than broad. 'Frochanter ringlike, about three tlmes as broad
us long. Third segment very slender, longer than the othep segments com-
bined; basal setr not observed: subterminal seta small, marginal, extending
herond tip of segment by one-half Its length. Fourth segment short, about one.
third as long as third segment ; subapical seta not in its usnal position butk
situated ventrally and extending downward and somewhat backward, in length
ibout equal te fourth segment ; apical setn very long, in length equaling leg IV
itself,

Total length, 0.134 mm; tota! width, 0.049 mm.

Larva aND Eac (Cnknown})

Type hast —Unknown.

Type locality—Colombia (?).

Type slide—United States National Museum No, 1133,

Many males and females on unidentified leaf with a species of
Eﬂ'ag'hyes in banana debris, from Colombia, at New York City
(N. Y. No. 28237), September 20, 1934, F. O. Dodd collector. This

species differs from all North American species in two respects—in
the presence of an external hyaline expansion on the outside of tibio-
tarsus of leg IV of the male, and in the unusnal ventral osition of
the subapical seta of the fourth segment of leg IV of the female.

TARSONEMUS PHYLLOPHORUS Ewing
(Fig. 15; fig. 25, E)
Described by the writer ( 12) in 1924,
Mark

General eppearance—FPecnliar in that the posterior part
of the abdemen is decided)y broudened to dccommodate the
greatly enlarged third and fourth pilirs of coxae. Second
pair of legs larger than first: third pair much larger than
second and apparently adapted for clasping.

Capifulwm.—Circular in ontline, extending forward to
tip of tarsns 1. Palpi small, convergent, each somewhat
cone-shaped and indistinctly segmented.

Genital papille.—Very broad, a third broader than long,
Genital flap a dorsal crescentic expiungion aimost as hroad
a5 papllla itself. Penis in repose not reaching apex of
papilla. Accessory selerites very short, slightly corvergent,
with inner distal corners acuminate,

Leg IV.—Greatly shortened and expanded. Coxa sub-
quadrangnlar ; coxal setn marginal, curved, reiching berond Fiovar  15~—Tarwe-
end of coxa. Coxa nnd femur artienlating with ench other neniuys !pfiyuo ro-
by means of 1 conspicuons condyle of the coxs, which rests rus Ewing Gun-
In a cavity of the acetabular process of the fermur. Femur f;;'nglf;t";a'i'f?t
remarkable in that its main axis i5 bent almest at a right fetnale. X BOO.
ingle netr the middle: hixnline expiansion 4 hrond rounded
Yobe, congiderably longer than broad, which is attached to nbout the central half
of the femur; proximal femoral setn situnted on outside tnargin of serment at
angle of bend ; inner distal femoral set: long, eonspienous, submarginal, extending
berond inner margin of hraline expansion by ahout one-third of its length ; outer
distal femoral seta minute, sitwited on lateral margin at apex of segment. Tlbio-
tarsus ay broad as long; tactile seta silightly longer than tibiotarsus Iitzelf and
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situnted nenr middle of latter; clavate setn situnted on lateral margin; tarsnl
setae apparently absent; tarsal claw modified into a short knoblike projection.
Total length, 0.211 nun; total width, 0.122 mm.

FEMALE

General appeurunce.—Body long, sides parallel for much of their leongth:
ubdomen rounded posteriorly; legs rather short.

Parsus f-——About one and one-third times as long as wide und about twice
as long aus the very short tibin. Disfal sense seta short, clavate, equul in
length to about one-half width of tarsus and situated dorsally at sbout its
length from free end of tarsus. Proximal sense seta snbequal to distal, situ-
ated dorsclaterally at about its length from base to farsus. Tarsus I endinp
in s pulvillns and two small, curved, sharp, subequul claws,

Leg IV.—Slender, but rather shott. Coxa eonsiderably longer than broad.
Trochnnter much broader than long, anterior margin angularly emarginute.
Third segment almost as long as other segments combined ; basal seta absent;
snbapical seta situated on inner margin of segment and extending slightly
berond apex. Fourth segment about one-half as long as third; subapical seta
ulmost straight, slightly longer than segment IV apicel seta flagelliform, about
equal to leg IV itself in length.

Fotal length, ¢.228 mm; totai width, 0.070 mm.

Lanra Axp Eae (Uuknown)

Type host—Phyllostachys bambusoides.

Type locality—DBrooksville, Fla,

T]i;)pe slide—United States National Museumm No. 23777 (insect
book).

(Common neme—Bamboo mite,

Material examined from localities as fol-
lows: Type locality, on type host (bamboo).
Murch 24, 1917, David Fairchild, February
3,1921, W. B. Wood (F. H. B. 38914), Febru-

ary 12,15, 1922, H. L. Sanford (S. P. 1. 24760

and 28261), and February 18, 19, 1924, W, T.

/ Owrey (Nos. 256, 266, and 270) ; Yokohama,
Japan, on bamboo, November 27, 1922,

: This species differs widely from the other
B members of the genus known to the writer in
{wo respects—the great enlargement of the
third pair of legs in the male and the bent
nature of femur IV in the same sex.

TARSONEMUS 10WENSIS, new species
(Fig. 16}

MaLE [Unknown)

FIGURE 18.—Targoneninn ime- . i
enaix, new speckes s A, Dut- FEMALE
side wlew of tibin and tae-

sus of leg 1 of female: B, . . N - .
Yoniral view of rlght log of Genernl appeurunice—Body  vather short; pos-

\ast pair in femule.  # 800.  terior margin of abdomen rounded ; legs small, third

and fourth puirs stender.

Pursis I —Tapering from base to apex, ahout two and one-half times as long s
the short tibin, Distal seuse seta somewhat spindle-shaped, one-half ns long us
width of tarsus, situnted at about one-third the distance fron: base of tarsus to lts
apex. Proximnl sense sefa abont half as long as distal, sittnted laterally,
about its length from base of turses and nearer baze than any of the simple
setne. Tarsus ending in a small pulvillus and & single, strongly c¢irved, sharp
rlaw.
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Leg I'V.—Not reaching margin of body. Coxa longer than broad. Trochanter
ringlike, twice as broad as long. Third segment equal in length to the other
segments taken together; bnsal seta apparently fbsent ; aubapical seta situated
Interally and extending beyond tip of segment 1II by one-half its length; seg-
ment IV scarcely one-half as long a3 segment IIT; aubapical zeta about twice
as long as segment IV ; apical seta about as long as leg itself.

Totel length, 0.220 mm; total width, 0.104 Tam.

Lagva anp Eao (Unknown)

Type host.—Aecer saccherum.

Type locality—Ames, Jowa,

Type slide—United States National Museum No. 1134.

Description based on three females taken by the writer from inside
of nail galls on ty]%e host, at type locality, Angust 30, 1910, This
species 1s most nearly related to sémplex, new species, from which it
differs in having tibia I very much shorter and in a few other
characters.

TARSONEMUS TRUNCATUS, new species
(Fig, 17)

Marg (Unknown)
FEMALE

General appearance—Body short, truncate
pesteriorly. Dorsal integument stristed lon-
gitudinally. Cephalothoracle plate extend-
ing forward to cover much of the capitulum
from above. Pseudostigmatie organs
strongly clavate.

Capitulum.—About twice as long as wide,
very brosdly rounded in front and con-
stricted ot base. Palpit very small, conver-
gent, indistinetly segmented, and tapering to
it point at apex.

Turaus I.—One and one-half times as long
as tibia. Dista] sense seta small. slightly cla-
vate, sitnated dorsolaterally nt about twice
its length from anterior end of segment.
Proximnl sense seta longer than distal, with
loiig pedicel and small head, sitnated dorso-
laterally about fts length from posterior
margle of tarsus, Just above, and almost
contiguous with the proximal sense seta, js
a peglike setn which is considerably shorter
thun the former. Tarmms ending in 0 Foueg 17— Tarsonemux truncetus
rounded pulvillus and a single strongly :’ﬁ;ﬂ :g‘&cltes m:!I u;i,otoigtulldatvfl::.loi
cenrved, sharp, tarsal claw. 4 o € §

Ley IV.—Rather short. Coxa subtri- o Tentral view °§<ré§3f leg of last
angwlar., Trochanter twice arg broad as
long. Thir@ segment about as long as other segments comblined ; basal seta
minute, about as long as width of segment, and situated approximate to base
of same ; snbapical setn ventral, situated about one and one-half ti mes the width
of third segment from apex of latter, Fourth segment short, nbout one-third
ag long as third; subapical seta long, alightly curved, equal to leg itself In
length; apienl seta flagelliform, one and one-half times as long as subaplenl
#etn.

Tote! length, 0.132 mm: total width, 0.078 mm.
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Larva aND Ece (Unknown)

Type host.—{ps oregoni (Eich.}.

Type locality —Cozur d’Alene, Idaho.

Type slide—United States National Museum No, 1135.

Tﬁree females from type host, a bark beetle, at type locality,
August 13, 1931, H. J. Rust (Hepk, U. 8. No. 20258).

This species connects in a way Zarsonemus with Pseudotarsone-
moides. The sense setae differ from those of other species of Tar-
somemus in their marked lateral position and in that the proximal seta
is larger than the distal one.

TARSONEMUS BIUNGULATUS, new speciea
(¥Fig. 18)
Mare (Unkoown)
FeuaLe

Gencral appearance—Body short: abdomen polnted posteriorly. Capltulum
longer than brond, with free, indistinctly segmented palpl. Pseudostigmatic
organs subeapitate, with short pedicels,
Freshly mounted specimen a very light
ryellowish brown.

Tarsus {—About twice as long as Hbia,
Distal sense setn clavate, about as long
as width of tarsus and situated dorsally
at middle of segment. Proximal sense
setn about one-half ss long as distal,
sitnated dorsolaterally sbout its length
from base of tarsus and nenrer base than
any one of simple setae, Tarsus ending
in a very small pulvillus and two strongly
curved, sharp, subequal claws.

Leg IV~—About reaching margin of
body, Coxa triapgular, as broad as long.
Trochanter ringlike, =zlmost twice as
broad as long. Third segment about as
long as other sepments taken together;
basal setn apparently absent; subapleal
seta ventral, straight, extending almost to
Fiooep 18—Tarsonemus biwngularss, new  Gp of fourth segment. Fourth segment

B e T omle” B Tenttal  setn Slently corved: s soger Hhan

i 8. : seta slightly curved, much longer than
view f right leg of last pulr in female. 1109 segment; apical seta about as long
ng leg itself,
Total length, 0.214 mm; totrl width, 0.117 mm.

LaBva aXD Ece {Unknown)

Type host—Malus sp.

Type locality —Unknown.

Type slide—United States National Museum No. 1136.

Common name—Two-clawed tarsonemid mite,

One female specimen, “on apples”, from Germany, at Boston, Jan-
uary 9, 1934, C. A. Davis (Boston No. 9164).

This single specimen was found in association with a species of
Glyciphagus. Probably it, as well as the species of Glyciphagus, was
feeding on decaying tissues.
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TARSONEMUS ASSIMILIS Banks
{Flg. 19}

This species was described by Banks (5) in 1914.

Mire {Unknown)
Feaars

Known only from type material, which has not been seen by the
writer. The original description is here quoted in full:

In general similar to T. ap-
prozimaing, but on tarsus I
the bristles and clavate hairs
are placed dlfferently, as seen
In figare. The body of female
shows below apparently but
obe {ransverse Hne, which at
middle has a medlan tooth
with notch each side: the
beak 1s pointed in front: the
legs ate rather stout, especially
the anterior pairs; tarsus I is
shorter than in 7, approzi-
matue and shows a subbasal
cluvate hair and lomg hair
nerrby. There i3 a large, fusi-
form Bair at middle of the
Joint, and two pear tip with
oneé or two others pearer to
tip. Coxae III =nre more
slender than in approzimetys,
the coxae IV are close to-
gether as in that species, and
the terminsl huirs are very
long.
3 — aimili a8
From Whittler, Callfornin, Fisgns 19.—Tareonomus aseimilis 5ot thie o

Septerber 7 (Quayle), from ¢ t leg I of female, both greatly enlrrged.
red scale, This and the pre- &‘}?ﬂs.‘} °6 © of femdle. both greatly e

ceding specles, by their ap-
proximate hind coxse, are related to 7. culmicolus Reuter. Cur other specles
have the tips of the hind coxae more widely separated.

Laxnva axp Eee {Unknown)

Type host—Chrysomphalus { Aonidiella) aurantis {Mask.).
ype locality .—%hittier, Calif,

T
Tgpe.—-Probably at Pomona College.

The 7. approwimatus mentioned by Banks in his deseri ption of this
species is a synonym of 7. chionaspivorus Ewing {p. 24).

The Genus HEMITARSONEMUS, new genus

When Oudemans (26) established the genus Awrosia {1928) with
Acarus translucens Nietner (1861) as type, he thought that he was
dealing with a species the same as A. ‘ranslucens Green, and his
generic characters fit the latter species. As already shown (p. 11},
A. translucens Nietner is a quite different form.

In Opinion 65 of the International Commission on Zaoologiczl No-
menclature, Case of a Genus Based upon Erroneously Defermined
Species, it 1s held that the genus has as its type the species named as
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type, regardless of misidentification. This being the case, a new
genus should be proposed for franslucens Green (not Nietner) and
congeneric species. Because of the confusion that has resulted in
regard to the status of the dcarus translucens Green, it is considered
best not to malke this species type of the new genus,

With the characters of the subfamily Tarsoneminne and in additlon: Capi-
tulum considerebly touger than broad. Palpl free, Bifform, two-scgmented, and
poorly sclerotized. Turuns I of femgle with a single, well-developed cinw, and
with or without a pulvillus; distal sense seta large, long, spinelike, and studded
with fine scebinations. Tarsus III of both sexes with claws reduced, and the
pulviilus surpassing them. Leg IV of the mule very long, three.segmented, and
only mederately thickened; its segments as follows: (Coxua never triangular,
about s long as broad; femur with a prominent cusplike process on inside at
level of inner distal femorsl seta; tibiotarsus very long, more than half as long

us femur, strongly curved inward and ending in ecither a normal claw or o
tnberclelike claw.

T'ype species—T arsonemus tepidariorum Warburton,

Two species of T'arsonemus, T'. viridis, new species, and 7. ananas
Tryen, have males in which femur IV possesses an inner cusplike
process similar to that found in Hemitarsonemus, but in these males
the tibiotarsus is very different from that of Hemilarsonemus, The
characters of the females of T. viridis and 7. ananas are those of the
genus Parsonemus. These two species may perhaps be regarded as
a link connecting Hemitarsonemus with T'arsonemus.

EEY TO THE NORTH AMERICAN SPECIES OF HEMITARSONEMUS

1. Tarsus I of female provided with a pulviilus and distal sense seta situated
at #bout middle of segment; posterior legs of male each ending In a
claw, H, tepidariorun: (Warhurton)

Tarsus I of femate without pulvillus and with distal sense sota situnted at
about one-fourth the length of the segment from its base; posterlor legs
of mule cuch ending in a sclerotized tuberele (the claw)._ H. lutus (Banks)

The two North American species of Hemitarsonemus are plant
feeders and are of economic importance.

HEMITARSONEMUS TEPIDARIORUM (Warhurton)
{F1s5. 26)
This species was described by Warburton in 1904 {4}).
Mare

General appeurance—Body broadest near the mididie and somewhat diamond-
shaped ; legs long and slender,

Capituium.—Longer than broad, extending for about one-hulf its iength
beyond front margin of cephalothorax. Pnlpl indistinetly segmented, slightly
surpassing the rather short chelicerne.

Genital papilla—Large, broader thun long, truncate at tip. Penis very
stender, needielike ; In repose not projecting from genital papilla,

Legy IV.—Very long, only slightly enlarged. Coxa gs leng as broad, not
subtriangular; cexal sefn ventral, extending beyond lateral margin of coxn by
about one-third its length. Femur broadened fn basal two-thirds, distal third
searcely one-half ag broad as basal two-thirds; proximal femoral seta sltunted
on inner margin, its length equal to about one-half width of femur; outer dlstal
fermoral seta small, dorsal, extending beyond lateral margin of segment for
about one-half its length; inner distal femeral setn very large, situated at base
of cusplike process and extending to tip of leg. Tihiotarsus ineurved, about
three-fourtha as long as femur, of almaost equal width throughout : clavate seta
sttuated on outer margin of tibiotarsus, about its length from end of segment:
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tactile seta subterminal, in length more than equal to tibiotarsus plus tarsal
claw; tarsal claw large, curved, and acuminate at tip.
Total length, 0.174 mm ; total width, 0.110 mm,

FEMALL

General appearance~Body oval, and in well-fed specimens almost egg-shaped ;
legs medium, first and second palra subequal,

Targug I.—About three tHimes as long as tibia T, ending in a strong claw, and
deflexed at base; pulvillus present; distal sense sets as long as width of tarsus,
situnted at middle of same;
proximal sense seta minute,
lateral, sltuated its length
from base of tarsus.

Leg IV.—Rather ghort, with
stout petae. Coxn about one
und 8 half times as long as
broud. Trochanter twice ay
broud as long. Third segment
somewhat thickened at buse
and about twice as long as coxa
and trochanter combined, bear-
ing a lorge seta an outer mar-
gin near its tip, which extends
to tip of fourth segment of leg.
Fourth segment slightly over
one-half as long as third: ter-
minal geta eurved, somewhat
spinelike, slightly longer than
segment bearieg it; subtermi-
nal seta similar to terminal,
but slightly smaller.

Total length, 0.266 mm; fo-
tel width, 0.152 mm.

Lagrva

Cephalothornx  sitnilar to
that of female. Abdomen
more siender than in female,
divided into three segments by FigueE 20 —Hemitgraonemua tepldariorém (War-
two deep, transverse grooves, }’““"“EL‘ ‘;g};g‘ view of right leg of last pair
Second segment of abdomen o mar. )
about three times as broad us long and separated from first by @ curved trans-
verse suture. Last segment of nbdomen cone-shuped, bearing ventrally the
triangular anel plate and ut its tip a1 pair of sinull setae,

Total length, 0.188 mm ; total width, 0.093 mm.

Eca (Not observed by present writer)

Type host—Fern plants.

Type locality —England.

Location of types—Probably at Zoological Laboratory, Cambridge,
England.

ommon name~—Fern mite.

Although Warburton’s figures lack some of the desired detail, the
species is so characteristic, and its food plant so unusual, that there
seems to be no doubt regarding the identification of American speci-
mens as this species.

Material examined consists of a single lot composed of one male,
several females, und several larvae, from Minnesota, April 17 , 1929
on Polystickum (hollyfern).
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HEMITARSONEMUS LATUS (Hanks)
{Flg. 21}

This mite was described by Green under the name Aearus frans-
lucens, but this name is preoccupied by A. ¢rensiucens Nietner.®
Banks’ description of Tarsonemus fatus, a synonym, appeared in 1904
58;, and this name becomes available for Green’s species. Bondar
7) in 1928 described 7. phaseoli, which is here considered a synonym
of Zaetus. B good description of the species, under the name 7.
translucens Green, and accompanijed by excellent figures by Terzi, has
been published by Hirst (18, p. 797).

FI1GURR 21.—~Hemitarsonemus latus (Banks) : 4, Outside vlew of tibia and tarsus of !ef I
of femnle: B, ventral vlew of right lex of !ast palr In male; ¢, ventral vlew ot right leg
of last pajr in female. X 500,

Mare

General appearance—Body short and broad. Legs long, conspicuous, and
with prominent setae; tarst I to II1 very slender, tapering, with well-developed
pulvill but minute to vestigial clawsg, Color of derd specimens tlght yeilowish
brown.

Capituium.—Papillalike, about as broad s long, and completely exposed
nbove; palpl somewhat sclerotized, incurved. Chelicerae extending Inward
somewhat beyond bases of paipi, ench ending distally in a needlelike tip,

8 The writer has beep unable to see the orlglnal descrlption by Green, The earlleat ref-
erence foted la to an nrtic!eeléy Green, Insect Pests of the Tea Plant, Colombo, 18%0.
This paper could not ke obtained.
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Genital papilla—Usually appearing truncate at apex; when dilators are ex-
panded, papilla may be fanlike. Penis short, stout, about one-thitd as long as
papilla.

Leg IV—Very long, slightly enlarged. Coxa slightly longer than broad;
sides subparallel; coxal seta dorsal, submarginal, extending beyond lateral
margin of segment by most of its length. Femur very long, broadest at its
base, and produced on its imner side near tip into a conspicuous cusplike
process; proximal femoral seta spinelike, submarginal, situated aimost opposite
outer distal femoral seta, the latter being slightly larger; inner dista! femoral -
seta situated at base of cusplike process, extending beyond tip of leg by about
one-half its length. Tibiotarsus curved, of about equal width throughout;
clavate seta spinelike, dorsal, sitwated near base of segment; tactile setn
sitnated on outer margin of tibiotarsus at about middle of segment, very long,
subequal to inner distal femoral seta: torsal claw an incurved tubercle.

Total length, 0.146 mm; total width, 0.088 mm.

FEMALE

General appearance~—Body oval, somewhat broader than usual. Legs slender,
first pair shorter than second. Color of living females & light, translucent
yellowish green, the legs having a whitish hue. Down the middle of the
dorsum is a faint whitish longitudinal stripe, not observable in mounted
specimens.

Tarsus I.—Very characteristic; broadest at its base, tapering to 1ts tip, but
stout; ending in a large, deflexed tarsal claw. Pulvillus absent. Dista]l sense
seta spinelike, studded with minute scobinations, situated ite length from base
of tarsus. Proximul sense seta clavate, dorsal, situated approximate to base
of tarsus.

Leg IV.—About reaching margin of body. Coxa breader than trochanter.
Trochanter a short, truneate cone, broader than fong. Third segment medium
in length, but peculiar in that it bears, in addition to a iarge subterminal
setq, a smaller seta ventrally near its base. Fourth segpment long, fonr-fifths
as long as third segment; terminal seta long, flagelliform, about egual in length
to leg IV itself; subterminal seta spinelike, about equal in length to segment
that bears it.

Total length, 0.224 mm ; total width, 0.150 mm.

LARVA

Ceplalothorax similar to that of female except for absence of pseudostigmatic
organd, Tarsus I with two eguai claws but no pulvillus. Abdomen three-
segmented ; second segment ringlike, three-fourths as broad as first segTnent
and about onefourth as leng as broad; last segment cone-shaped, with a pair
of conspicuous gpieal setae and two pairs of somewhat shorter ventral setae,
Anal shield broader than leng and occupying entire ventral surface of last
abdominal segment. Color of living larvee a lipht, transparent, watery green,
with whitisk reflections nbout margins of body.

Total length, 0.163 mm ; total width, 0.085 mm.

EGG

The egg as seen from above when attached to a leaf is oblong-oval In gut-
line, If it is turned halfway over, It is cbserved to bhe flattened below, as
if the lower third had been cut off with a knife. Lower surface amooth and
transparent; upper surface studded with round, whitish tubercles, arrenged
in five or six longitudinal rows, about eight tubercles iz the longest row.

Length, 0111 mm ; widih, 0.67¢ mm.

Type host—Mango (in greenhouses),
Type locality —Washington, D. C.
Common name.—Broad mite.

The original description of Zaéus by Banks is very brief; yet the
characteristics of the species are so striking that this deseription
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easily identifies it. The writer has seen only & single lot of material
determined by Banks. The specimens of this lot were taken from
the type host, at the type locality, but they cannot be the types of
latus, since tlley were collected in 1908 whereas Banks described
the species in 1904, However, since these specimens are from the
type host and type locality and were determined by Banks, they
may be confidently regarded as representing his species. On this
s]icfa there are two gpecimens, one a female that shows clearly the
characters %ven by Banks. The other specimen is so badly crushed
that only the tarsal characters of two legs can be clearly detected.
It may be a larva. Bondar’s phaseoli was found attacking beans in
Brazil, That investigator has kindly sent the present writer speci-
mens of his species, which are found to be identical with Hemitarso-
nemus latus (Banks). A female specimen received from England
through G. Fox Wilson, which was collected on fuchsia, Royal Horti-
cultural Society Gurdens, Wisley, Surrey, July 26, 1934, is found to
be the same s our American forms of 7', datus.
The North American material examined is as follows:

Connecticut:
On tomatoes, New Haven, September 25, 1028,
District of Columbin :

On arbutns, April 8, 1913, through Mr. Sasscer; May 1, 1913, “Mr. Coville”;
May 17, 1913, through Mr. Sanford.

On Beta vulgariz (common beet), June 13, 1934, . F. Smith.

On Rougsinpaultic bagelloides {Maderia-vine), Mavch 13, 1933, F. I'. Smith.

On Castenes denfate (in greerthouse), August 2, 1033, F. ¥. Smith.

On Castgnea sp., August 8, 1934, F. F, Smith.

On Citrus sp., W. B. Wood.

On Cyclamen indicum, October 21, 1933, F. F. Bmith.

On Delphinfum (larkspur), July 30, 1931, F. F, Smith.

On Fragarig vesca (Alpine strawbercy), Jupe 13, 1934, F. T, Smith.

On Gerbera, March 29, 1833, and Febranary 19, 1934, F. . Smith.

On Geum agtrosanguinea, March 21, 1932, F. F. Smith.

On Hetvea apruceana, August 21, 15920, W. B. Wood.

On Impatiene sultani (sultan snapweed), December 20, 1033, F, I, Smith.

On Iresine lindeni, June 19, 1934, F. F. Smith.

Ons Liyﬁium chinenge (Chinese mairimony-vine), Octceber 18, 1931, F. F.

mith,

On Mangiferg indicea (mango, in greenhouse}, May 8, 1908, by “I. G. 8.”

Cn Pelargonium, July 14 and 17, 1931, F. F. Smith.

01;3 pt;pper, September 28, 1981, Ostober 8, 1832, and August 2, 1034, F, F.

mith.

On Perseg americana (avocado, in quarantine greenhouse), August 21,
1820, W. B. Wood.

On Rubug laciniatus, August 2, 1934, F. F. Smlth,

On Solanum carolinense (horse-nettle), August 2, 1933, F. . Smith.

On Solanum tuberpsum (potato), July 10, 1031, ¥. F. Smith.

On Thunbergic alafa, December 15, 1933, F. F. Smith.

On Torenia fournieri (blue torenin), December 10, 1831, F. ¥. Smith.

On Vacefnium corymbosum, F. V. Coville.

On Fitfs, June 25 and Augnst 28, 1934, F. F. Smith,

Florida :

On Mangitera indice (mango), Miaml, February 13, 1923, W. B. Wood (No.
B55) : June 1, 1923, G. F. Moznette: and February 7, 1924, W. J. Owrey
{F. H. B. 22).

On Spethodea campanulete, Miami, Februnry 14, 1023, W, B. Wood {3. P. L
47218).

Illinois:
On gardeniz, Maywood, April 18, 1833, C. . Compton.
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Lounisiana :
On Ficua (fig, leaves), New Orleans.
Maryland ;
On Gerbere jamesoni {Aame-ray gerbera), Cumberland, November 1, 1933,
“A, H. Bopp.”
On Pelargonium peltatum (ivyleaf geranfum}, Bell, October 2, 1931, F. P.
Smith.
New York:
On Begonie saundersi, Brooklyn (Brooklyu Betanic Garden), January 19,
1834, F. F. Smith.
Pennsylvania:
On Dahlia, Media, September 21, 1933, F. F. Smith.
On Gerbera {in greerhouse), Media, September 21, 1933, F, F, Smith,
On Hederg heliz (in greenhouse), Pittsburgh, November 3, 1833, F. F,
Smith; Verona, April 25, 1934, F. F. Smith,
01i1 Impatiens gultgni, Chambersburg, December 7, 1633, F. P. Smith.
Yirginia:
Cn Begonia (English), Hot Springs, Qctober 4, 1832, G. B. Milpe.
On Castaneg (in greenhouse), Arlington, August 8, 1934, F. F. Smith.
On Cuphes ignea (in greenhouse), Arlington, September 10, 1934, ¥ T,
Smith.
On Dahlig, Clarendon, September 22, 31932, F'. P Smith.
On parsler, Arlington, September 10, 1934, F. F. Smith,
Virgin Islands:
No host given, St. Croix, December 81, 1521, C. E. Wilson.
Washington :
On Bouvardiu, Sumner, September 29 and November 16 and 17, 1931, C. F.
Doucette ; Tacoma, October 20, 1833, C. F. Doucette,
No locality:
On Mangifere indica (mango), ne date, ne collector's name,

LIST OF SINONYMS OF NORTH AMERICAN SPECIES OF
TARSONEMINAE

(The synonyms are in Italies, the valid names fn TOmMas.)

Acarus transiucens Greene (1890) {not Nietner) =Hemitarsonemus latus {Danks)
(1904).

Cheyluris sociglis Trovessart (1885) =Tarsopenus Houricolus Canestrini and Fan-
zago (1878).

Dendroptus robinii Kramer (1878) =Tarsonemus floricolus Canestrinf and Fan-
zago {1876},

Fsendotarsonemoides spinitarsua Hirst {1923} =Pseudotarsonemoides fanumers-
bilis Vitzthum (1923). New synonymy,

T'arsonemus approzimatuys Banks (1914) =Tarsonemus chlonaspivorus Ewing
(1911). New synonymy.

Tarsonemus approzimatus var. nareigei Ewing (1820) ="Tarsonemus Iaticeps
(1923). New synonymy.

Tarsonemus destructor Reuter (1905) =Tarsonemus palidus Banks (1899). New
S¥NODFIy.

Parsonemus fragariac Zimmermann (1905) ="Farsonemus pallidus Banks
{1899},

Tarsonemus hydrocephalns Vitzthum  (1929) =Tarsonemus laticeps Halbert
(1828). New syoonymy.

Tdrsonemus macronychus Sicher and Lecnardt {1895) =Tuarsonemus floricolus
Canestrint and Fanzago {1878).

Tarsonemus phaseoli Bondar {1928) =Hemitarsonemus latys (Banks) (1504).
New synonymy.

Tarsoncmus epinipes Hirst (1912) =Tarsonemus banerofti Michael (1800). New
SPRORymY.

Tarsoncmus supinoi Sicher and Leonardi {1885) =Tarsonemus floricolus Canes-
trint and Fanzage {1878).
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PigreE 22.—Vventral views of right posterior leg of males: 4, Tarsotemus laticeps Hal-
bert: #, T. gmithi, new specles: C, T' setifer, new specles; I, T. bakeri, new rpecles;
F. T, oocidentalis, new specied ; #, T. waitel Banks. X 800.
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Frguer 23.—Ventral views of right posterlor leg of males: A, Tartaremus chionaspivorua
Bwing; B, T. randei, new species; ¢, 7. pon 818, new ppectea; D, varigtlon In 7. con-
B, T. scaurus, new apecles; F, T. unguls, new gpecles. 0o.
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\\

D

FIoURE 24—Ventml views of right posterior leg of malen: 4, Torsoncmus floricolus
Canestrini and Fanzago: B, T. teranuy, new specles; (f, T aimpler, new apectes | D,
T. wiridia, new specles; B, T. lgminifer, new wpucies; F, P, femorais, new species,

> 800,
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A. Tarsencmus bancrofii

Tiguny 25.—Ventral views of J;ijnht posterlor leg of makes :
T. latipes, new Apecles: B

Mjchael; B, T, s?lrifm Marehal; €, T. pallidus Bapks: D,
T. pAyllophorug Ewlng, % 800,

Il
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