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The principal purpose of this paper is to present information con-
cerning the life histories of some species of mites from Panama.  Inei-
dentally, several species are described as new.®  The need [or knowledge
of life histories, particularly for correlations of larvae and adults, is
great in the Trombidildae, because the great majority of the species
and even of the genera are known from larvae only or adulis only.
Thus there are Lwo nearly separate classifications, one for adults, the
other for larvae.

CLARSIFICATION

The family Trombidiidae was divided by Thor (1935) into ien
subfamilics, and this classification has been followed by Womersley
{1037} and others. The species discussed in this paper all fall in the
subfamilies Allothrombidiinae and Microtrombidiinae, The Trom-
hiculinag are considered only in a comparative way in the section on life
history, the detailed infarmation concerning them having been presentad
in previcms papers.  Incidentally, it does not scem justifiable to recog-
nize the latter group as a separate family as has recently been done
{Ewing, 1944), especially when the other ninec subfamilies are not also
raised to family rank. It is far mote logical to expand and envich the
classification by the use of sublamily and tribal names than by elevating
cach slightly distinct group fo the family status.

Numerous genera have been described in the Microtrombidiinas,
many of them based primarly on differences in the structure of the
body hairs.  Such differences are exceedingly striking, and in some
ingtances donbtless offer good generic characters,  However, some of
the "penera’ are merely unnatural assemblages of species.  Obviously
related species sometimes have very different body hairz and fall inio
different. “genera.”  Thus, the species pistize and mecnlalum described
in this paper are clearly related, as shown by such characters as the
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bidentate chelicerae of the larvae, the loss of one of the claws of the
posterior legs of the larvae, the structure of the pedipalps and their
claws in the larvae, the shape of the erista and associated stzuctures in
the adults, the presence of lwo accessory claws on the pedipalps of the
adults, etc.  Yei because the hody hairs differ, these two species wonld
fall in different genera in recent classifications,  For the present, 1 have
followed the cxample of Boghell and Kerr (1942) and described such
species in Microfrombidium., At some later date, when more latvae
and adulls have been correlated, it will doublless he possible to define
natural genera,

There is a wide range of variation in some of the characters which
have commonly been considered of value in distinguishing species.  This
is particularly tzue in species which prow and molt as adults. Thus in
Manriguia bequaerii the number of setac in the basal comb of the pedi-
palpal libia ranges from eight to thirty, and in A, Pawsmensis, trom
four to twenty-one.

LIFE HISTORY

In order to clarify the use of the terms here employed to designate
the various stages in the life cyele of these mites, a simmary of the life
history is here pregented.  The apportunity is taken o point out certain
differences between the subfamilies which apply to all the species
investigated in this study. When the stages of the life cycle are known
for a grealer number of genera and species, some of these differences
may be shown to be subfamily characters.

The eggs are spherical, smoolh or feebly roughened, laid in EToups
or masses in the Microtrombidiinae and Allothrombidiinae, and occa-
sicnally in the Trombiculinae, although they are more often laid singly
in the latter subfamily. In one species { Microtrombidium mractl ol
the eggs are laid in a mass in a matrix of a translucent gelatinous sub-
stance.  Apparently there is a correlation between the size of the mite
and the manner in which the epes are laid,  Thus it is the small species
which lay eggs singly, middle sized species in small clusters, and large
species in large masses. There may be several hundred eggs in the
masses of Allethrombinm metae, a large mite, reaching a length of 3.5 mm.
The duration of the epg stage ranges from as little as four days (in
Micratrombidizm pistiae) to over two weeks (in Manr igaie bequaernii),

Upon hatching, the chorion of the egp breaks more or less equally
nto two portions, and the next stage, the demtovsm, becomes visible,
The deutovum or prelarval stage is quisscent, without setac butl often
finely papillate, with six unsepmented immobile legs directed more or
lets forward and with one or cccasionally two dorsal spines. In the
subgenus Megafrombiculo of the genus Trombicula there are several
other spines on the deutovum. The posterior portion of the chorion of
ege shell usually covers the posterior part of the deutovum, while the
anterior portion remaing over the anterior part of the dentovam, so that
only the middle of the deutovum is exposed (Trombiculinae) or falls
away leaving the entire anterior part of the deutovum exposed ( Micro-
trombidiinae), The deutovum s considerably larger in size than the
egg. It is possible that absorbed water accounts for this phenomenon.
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Before the emergence of the larva the red pigment spots surrounding the
larval eyes become visible through the integument of the deutovum.
The larval appendages form within the unsegmented deutoval append-
ages. The coxae and trochanters of the larval legs are directed outward
1ato three blunt lateral protuberances on each side of the deutovum:; the
remaining segments of the legs are directed from these protuberances
downward and forward into the leg sheaths of the deutovum. TFor as
much as three or four days, in some instances, hefore larval emergence,
the legs of the larva may be seen moving back and forth within the leg
sheaths of the deutovam.

The larva is an active, six-legged form, more or less sparsely setose,
The larvae are parasitic, those of the Trombiculinae on vertebrates,
those of the Microtrombidiinae and Allothrombidiinae on insects and
spiders.  After atiaching themseclves to their hosts by means of the
chelicerae, they engorge, reaching a size varying from cne and one-half
(smmall Eutrombicnla) to six (Allethrombinm) Umes the length of the
unengorged larvac, Engorgement apparently requires two or more
days, larvae sometimes remaining attached to their hosts for aver three
weeks, The time unatil larvae leave the host is highly wvariable even
among individuals of a single species.  After engorgement the larvae
drop from the host, walk about for a short time, and then become
quiescent in a suitable hiding place. Among penera known from
Panama, larvae of the Trombiculinae have a single dorsal plate while
those of the other two subfamilies have two.  This distinction applies
in general to species from other areas of the world, but a few exceptions
have been found,

Alter becoming quicscent, the integurnent of the profenymph or
nymphochrysalis develops within that of the engorged larva. The
protonymph 15 pupa-like and entirely quiescent, never emerging from
within the larval integument, and as with other such stages, setae are
absent, The protonymphal integument, however, is often cxposed by
breaks in the larval integument. In some species such breaks ocour
normally, exposing many parts of the protonymph.  With the develap-
ment of the protonymph, the larval appendages become dead and brittle,
histolysis probably taking place within them, The appendages of the
protonymph (in thoss groups which possess them) thus develop within
the hody of the larva.  There are eight legs instead of six &5 in the larvae,
The protonymphs of the three subfamilies here studied are conspicuously
different from one another by the characters shown in Table I. The
nymphal appendages develop within those of Lhe protonymph in the
Trambiculinae and Allothrombidiinae, and curl within the protonymyphal
sac {fig. 27) in the Microtrombidiiname.

The sympl is the first active eight legged stage. Like the adults,
the nymphs sre covered with numercus setae, usually branched and
often thickened or curinusly ornate,  Nyvmphs of the Microtrombidiinae
and Trombiculinae may be distinguished from adults by the presence
of but four penital sucleers, but in Alethrombinm there are six in both
nymphs and adults.  The penal cone and saceuli (as they are called by
Ewing, 1944a), characteristic of the genitalia of the adult males and
females respectively, are abzent in nymphs, the sexes being apparently

indistinguishable.  The sctae on the body and appendages are sparser
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than in adults and the sumber of coarse setae or spines on the pedipalps
of nymphs is gencrally fewer,  The more 11'11]]01'1,=1n-, taxonomic features
al nym_nhs, wowever, such as the structure of the body hairs, the crista,
the pseudostigmatic organs, the eyes, and the arrangement of combs,
accessory claws, and the like on the pedipalps are not greatly different
from those of the adults.

The nymphal stage is followed by another {11.115'*:(‘:,1]1, stage, the
preaduli.  The preadult fhf"-:l”? from the protonymph only in its larger
size.  After the formation of the preadult integument, the nymphal
appendages become dry :md brittle, and the preadult integument s
frequently exposed by breaks in the old nymphal mtegument,  The
preadult, however, never emerges from the nymphal integument, The
preadult {and henoe adult) appendages do not form within those of the
nymph, but are folded inside the hody of the nyvmph. The relation of
developing adult appendages to those of the preadull is the same as that
of nvmphal appendages to the protonymph.

TABLE 1
CHARACTERISTICS OF THE PROTOXNYMIHS AND PrREADULTS 0F THRER
SUBFAMILIES OF T ROMBIDIIDAK

ALLOTHROMBIDINAK TrOMRICULINAE MICROTRGAMEIDINAR

Appendages present; hody fitting | Appemdages pe l.:l.nl.- body pot | Bodv  saclike. '-\'nl:ll:ll.qt append.
around appesdapes ot pear, &0 sting avonnd them, the aps | ages, dogsal spine or groowve;
that the appeoidapes oocepy & e e pregeeting  froelv; | Doy serface often fincly taber-

shallow concave soace in venter int o odlorsal smine poesect, | culate.
ol body; oo docssl spine, but a dogsnl groeve absent; bady |

Large lnnp:iil;,:ii.n:l_mﬂ.u:i.r_*:r dlarsal eurlace fnely tuberculate, |
groove; body suriace not tuber
pulase baot coarsely weinklod,

The adwlt in the Microtrombidiinae and Trombiculinag may he
recognized by the presence of six genital suckers.  Other features which
distinguish adults from nymphs are indieated above.

[n certain species of Microtrombadiinae the adults contine to grow
and molt. Each suceeeding adull stadium is preceded by a2 quiescent
stage not distinguishable [rom the preadult,  For convenlence the term
preadult 18 applied to these stages, although actually they are hetween
(not merely before) adult stages.  Even among individuals of a single
gpecies the number of adult stadia is highly variable. Thus in Micre-
frombidism maculatuwm, the best known species exhibiting adult growth,
the number of adult stadia may probably vary [rom three to seven,
Information on growtlh in this species is shown in Table VIII. Becauss
the body intepument siretches, body growth can take place between
molts. TFor ihis reason, to get information on molts, measurements
were made of the last segment of the anterior lep.  Although no indi-
viduals were reared through, numerous lines on the graph indicate
the amount of prowth accomplished at one ecdysis.  This information
was obtained by comparing the measurements of exuvize with the
mites which emerged from them. An examination of the graph shows
that the amount of growth at one molt is highly variable, ranging from
as little as 0.02 mm. to as much as 0.19 mm. in the 1cngth of the last
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segment of the front leg,  The largest adult measured was three times
the sizge of the smallest,

The smaller adults, here termed subadults for convenience although
no clear-cut distinction can he drawn between subadults and adults,
differ from larger ones in having somewhat fewer setas, although thev
are approximately as dense as in larger individvals.  For this reason
the combs of the pedipalpal tibiae have fewer setae in small than in large
specimens. Thus in Manriguie beguaerti, which, like Microtrombidizm
ﬂm-:uhr!'.sm, grows considerably as an "u:‘lulL 'LhL longer comb of the
pedipalpal tibia bas as few as cight setae in a small subadult, as many as
thirty in a larger adult,

In some gpecics in which there s adult growth, cpg laving 1= observed
only ameong females of middle size and abowve, The genital structures
appear the same, however, in large and small individuals.  For example,
the smallest males have a penal cone structurally  indistinguishable
from the largest. Growlh and moliing conlinue after the egg layving
size has been reached, and it is probable that females lav several masses
of eggs during their livea,  In other species (eg. Manriguio panamensis)
even small females produce cggs,

TABLLE II

SryMary oF Lire Hrstory or TroMsin Mites

:-'I uIJr st-hl;._l.-: e e | larva | oFr r.rph il

dewtawvism | ipl\}‘..on}w.-up!u preadull

Even among rather closcly related species, some may show adult
growlh and others not,  Thus in Wicretrembidium pistree, obviously
related to M. wmacnlofnn, there are normally no adult molts.

Females average somewhat larger than males in each species studied.
The distinetions beiween the sexes of the Trombicnlinge were pointed out
ifor Euntrambicalo paldid) by Boshell and Kerr {1942} and asamn, with
illusirations, by Ewing (1944}, In other subfamilies featurcs dis-
tinguishing the sexes aré ahout the same, except that the necks of the
saceuli of the female are inconspieuous and the penal cone of the male
1z often turned on s gde o mounting, s seversl apodemes projecting
into Lhe body (fgs. 29 and 300 are congpononus.

Table 11 will serve as g summary of the life history.  The nature of
the intervening stages remains a matter of doubl, Probably they
should not be considered as separate stadia.  The integument of thess
slages consists in part of a cuticle, not affected by caustie, which 1s
apparently laid down b a laver of epithelial cells (Henking, 1582),
In these respects this integument re:-:trmhl{:—s other arthropod integu-
ments.  Howewver, the occurrence of such a stage between each major
stage, regardless of the number of the lutter in species molting as adults,
suggests Lhal the pupa-lilke guiescenl slages are merely o part of the
mechanisin of ecdyasis o this group.
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ABNORMALITIES

Most of the variations chserved, as for example in the number of
coarse spines on the pedipalps, sre considered 1o be within the limits of
ordinary specific variation and are diseussed separately under cach
species. A few wery curious specimens hawve come Lo notice,  In each
case the spooimens appear o be normal except for the peculiarities
descrilbed,

One subadull of Microtresbidive moculelum was reared from a
normal and appareatly uningured nymph.,  The subadult had the
normal ihree genital suckers on the left side of the body, bul two
clongated ones on the right,  The fourth leg was completely absent
an the right side, the area where its coxa should have been being covered
by bare and slightly tuberculate integument.  The third leg on the same
side was represented only by a small hairy projection about the size
and shape of the distal hall of the last tarsal segment, arsing directly
romt the body without a coxa and bearing & pair of normal elaws.

A nymph of the same species had a wery small suclker behind the
normal posterior genital sucler of one side.  An adull had a very small
gucker behind the median genital sucker of one side.

An adult of Menriguie begreoerti had four genital suckers of equal
size on one side, making a total of seven,  Asother adult of the same
specics had a total of but four genital suckers, thus resembling a nymph,
although the suckers were elongated,

An adult of Wanriguia panamensis had two clongate suckers on one
side, instead of the vusual three.  Ancother specimen had the posterior
sucker of one side reduced to aboul cne-fifth of the normal diameter.

TAXONOMY AND BIONOMICS

Allothrombiom metae Boshell and Kerr

Allatropbidim metoe Boshell and Kerr, 12, Rew, Acad. Colombianz Clen.
Exact., Fisie, Nat, Vol. 5, p. 126.

Adulte of thizs species, agresing well with the original description
and ranging from 2.6 to 3.5 mm. in length, were found at Old Panama,
Panama, in January, Pebruary, March, October, November, and
Decernber. One was alse taken near Pacora, Panama Provinee,
Panama, and others at Santa Rosa, Colon Provinee, Panama, and
Juan Mina, Canal Zone, Panama,

Egg: Yellow, smooth, spherical, laid in masses of several hundred.

Do Dl wellow,  Unfortunately none wers preserved  for
study,

Laorva: Length aboub 023 mm. when unengorged, color orange
vellow; when [ully engerged length 1.4 mum., color orange red. The
charneters are shown in the accompanying itlustration.  Anterior eyves
comnmonly smaller than posterior,

Profopympl: Dull red; body surface coarsely and  irregularly
wrinkled, not tuberculate; leg sheaths closely appressed together and to
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body; antero-dorsal portion of body with broad, deep longitudinal
groove, corresponding to the groove in which the erista of the next
stage lies,

Nymepir: Length 1.5 mm. when freshly emerged to 2.5 mm. when
ready to molt, Agreeing in general with adult, even having six genital
suckers as in adult; last anterior tarsal segment little longer than tibia,
instead of much longer as in adult.

Allplhwambinm metae Boshell and Kerr, 1, larva; 2, apex of chelicera of
larva; 3, pedipalpal elaw of larva; 4, apex of pedipalp of larva: 5, preadult.

Preadudt: Distinguishable from protonvmph only by size,

Bienomics: Nymphs and adults were usually found beneath stones,
cocasiomally beneath logs. They are rather uncommon, and seem to
disappear during the latter part of the dry season and carly part of the
web season. Their movements are slow,

On January 15 at Juan Mina three very large engorged larvae were
found attached to lyeosid spiders of the genus Pirale (determined by
Dr. Willis J. Gertseh). Each spider carried a single larva attached
betwaen the cephalethorax and the abdemen,

Egp masses were found beneath stones, and one was laid in the
labaratory.  The egg and deutoval stages are long, as larvae emerged
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on May & from a mass laid before April 1, Two tremendously engerged
larvac were found beneath a stone at Santa Rosa on November 14
Fach soon became & protonymph, and three weeks later one was
mounted and found to contain a nearly completely formed nymph,
On December 12 after thirty days of quicscence, a nymph emerged
from the other. These nymphs were similar to nymphs obtained in the
field, A preadult was found beneath a stone on November 8.

From the relatively uniform size of the appendages of adults of this
species it seems probable that there are no adult melts.  Although this

R
—

RS XA, 5 N— 1£

Manrigue beguaertt Boshell and Kerr, €, egg; 7. lateral view of deutovam;
% dorsal view of deatovam: 9, latva; 10, apex of chelicers of larva; 11, apex of
pedipalp of larva: 12, apex of posterior leg of larva; 13, inner view of Libia and
tarsus of pedipalp of adult; 14, body hairs of adull. g
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is the largest of the mites studied, it attaing its size, not by repeated
molts as in the large Microtrombidiinae, but by great,increase in size
and stretehing of the body integument during each aclive stage.

Manriquia bequaerti Boshell and Kerr

Munriguie bequasrti Boshell and Ferr, 1942, Bev, Acad, Colombizna Exact.,

Fisie. Mat, Vol §, p 110,

Adults of this species from Panama differ from the orginal descrip-
tion of the species in being more often dull red than reddish brown,
although a few specimens were of the latter color; and in having the
fingers of the pedipalps slightly exceeding the elaws, at least in large
specimens, The combs of the tibia of the pedipalp do net bath anise
close to the base of the claw, as deseribed for beguaerti.  One arises at
the base of the accessory claw; another, more dorsal in position, ariscs
some distance from the claw. Panamanian specimens were sent to
Dr. H. E. Bwing for comparison with the types of beguoerts.  He found
them to be the same, noling particularly that only one palpal comb
arises close 1o the base of the claw, in contrast to the original deseription
of bequaerts. It may be noted that the setae of the hasal {dorsal)
comb are a little more slender, or at least have smaller bases, than
those of the distal comb, The distal segment of the anterior tarsus
varies in shape, but is usually more than twice as long as broad, contrary
to the description of by Boshell and Kerr. Indeed the photograph
given by these authors shows it more than twice as long as broad.

Adults were collected at Old Panama, Panama; near the landing at
Barro Colorado Island, Canal Zone, Panama: and at Santa Rosa and
Fina, Colon Province, Panama.

As with other species which grow and molt as adults there is great
Fariation i size and in the number of bristles in the pedipalpal combs in
M. beguaerti.  Subadults have been collected which were only 0.77 mm.
tn length, while the largest adults were 24 mm. long,  The variation in
the number of bristles in the pedipalpal combs is in general correlated
with size, but there is much varaticn in this matter, as shown in
Table III. Here the numbers of bristles in the combs and the length
of the last segment of the foreleg are shown for certain SPCCITIENS
selected to demonstrate the extent of the variation, There is frequently
a difference of one or two in the number of bristles in the combs of the
two pedipalps of a single individual. When the setae of hoth pedipalps
cottld be aceurately counted and a difference was noted, it is indicated
by a double entry in the columns of this table.

Usually but not always there are two large simple bristles basad of
the large spine on the outer side of the tibia of the pedipalp. Some-
times there is but one such bristle, and in one specimen a bristle was
present on one sikde, absent on the other,

There 12 noticeable variation also, not correlated with size or number
of setac in the combs, in the body hairs. The larger hairs are often
longer and more slender than in the figure, Large hairs which are not
at all swollen at the base lack the small setulae shown in the figuare, but
those which are slightly swollen have such sctulae.  Oceasionally a
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specimen is found having a few small setulae throughout the length of
the large hairs. The number of large teeth on the large hairs varics
from two or thiee to over ten.  Small hairs are sometimes setulose to
the apices.

All these warialions have been cheerved in specimens collected at
(id Panama at the same time under the same group of rocles.

Egg: Orange, smooth, spherical, averaging aboul 0,18 mm. in
diameter, laid in masses of 50 to 100, On breaking, anterior portion of
shell falls completely away, the posterior remams around the posterior
portion of the deutowvim,

Dewtovum: Orange red with single dorsal spine; body surface with
gealtered fine sharp papillae.

Larva: Length about 029 mm. when unengorged. Color red.
The characters are shown in the accompanying illustration.

TABLE 111

MUMRERS DF SETAR 1N Prmearear Comps asp Lexcrd oF Last Axterion TARSAL
SEGMENT 1N SELECTED ADULT SPECIMENS oF Maniiguis beguaorli

|
Degpth (o) of Lasl
St in Basal Comhb Setae in [Distzl Cormb Anterior Tarsal
Begment
a4 14-15% [ 7 Targest specimen
i) o a7 S
Eo(BH 1k il Laopesl and shactest bBasal
B i | 20 combs
ali 17-11 L% Loonrest and shortest distal
22 17 N it oomhs
I i B
12-11 i Al Cambs ot greatiy differe-
E1] 15 .0 ent in Lesgth
L3 11 ai
13 i LAl Combe of widely dillesest
o 1K} a9 langths
5 13-15 Nl

There are seversl differences between the larva and the description
of Boshell and Kerr.  They state, [or example, that the second dorsal
plate has four setae, while it has ot Lwo in Panamanian specimens.
These difierences are cvidently more apparent than real, however, since
their material was evidently poor,  The extra pair of setae which they
describe sz arizing from the second dorsal plate is prezent, hut does not
arize [rom the plate.

The inner hair of the anteror coxa 15 often trifid nstead of WAd as
shown., In one "[reak’™ larva studied thers sre three instead of two
midventral abdominal hairs on one ade, and on the same side of the
body there iz an extra antero-latersl seta on the anterior dorsal plate.

Profowympl: Unkoown,

Nyampk: Length 0,52-0.77 mm. Agrecing with the adalt except
for the usual nymphal features,  Hasal comb of pedipalps with four
to five bristles, distal with four; body hairs noticeably sparser than
i adules.

Preadult: Sac-like, surfzee practically smooth.  Color red.
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Bionomics: All stages of this mite have been collected beneath
stones, and an cecasional individual has been found hencath a log or in
leaf mold, It 18 the most common trombidiid beneath stones among
the ruins of Old Panama, although not much mere abundant than
M. panamensis.  Adults of all sizes have been found at all seasons of the
year, although at Old Panama specimens wore very difficult to find
during the last of the dry scason and first part of the rainy season
(May to July), The few nymphs obtained were found in Avzprust and
October, eggs in May and August.  Although long-legged, these mites
are usually very sluggish in their movements,

Egg masses have been found under stones in the field, and have
been laid in the soil in a rearing jar in the laboratory. The IeEgTE
mformation available on the duration of the epp and deutoval stages 18
as follows: eges found in field on May 12, 1045, were in deutowal stage
by May 20, larvae emerged May 30 to June 3: eres laid in the lab-
oratory on May 30 reached the deutoval stage about June 14 and larvae
emerged June 26 to 28,

There 15 no information on the duration of the other stages, except
that field collected preadults have remained in that stage for s much as
fourteen days before transforming.

In this species there are several adult molts, Table IV, in which
the length of the last anterior tarsal segment is used as an index of size
and lines indicate the growth of certain individuals at cne mols, shows
all avalable data on growth., TUnlike M. paramensis, egg laying
prabably does not begin until the females reach middle size. At each
malt, there is an increase in size as well as in number of bristles of the
pedipalpal combs, The amount of increase in size is well eorrelated
with the number of additional bristles acquired. Thus in two cases in
wiich the amount of growth of the last anterior tarsal sepment was
(L04 mm. at & molt there was only one seta added to each podipalpal
comb.  On the other hand, in one specimen in which the amount of
growth was 0,16 mn. there were four bristles added to the distal comb
and five to the basal comb. '

Manriguia panamensis n. sp.

Aduit: A moderate sized red species with bedy hairs of two types,
both pointed at tips, the larger type with branches of one side thickensad
and dense distally giving each hair a clublike appearance al low
magnifications,

Length 1.5 mm. (varving from 0.8 to 1.8 mm. ATNONY DATALVRES ).

Pedipalps reaching Lo middle {or apex) of patella of foreleg: claw
less than half as long as distal process of chelicera {more than half as
long 1 some paratypes); outer side of tibia with a slender spine? varving
irom two-thirds as Jong Lo as long as claw and arising about midway
between base of claw and base of finger: inner side of tibia with an
accessory claw half as long as principal claw, and twa combs of bristles,

"The thickness of this spice varies, It is rather wnnsnally long aed slender in
figure 14, Sometimes it is entirely lacking; ic other speciméns it is praceded by
twa small spines or by two large ones so thet there 38 2 Tow of thres spiaes, the
basal one above the base of the Onger.
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TABLE IV

Manriguin fegueerit
Frequescy DISTRIDUTION oF MEASUREMENTS (1% MILLIMETERS] 0% Last
SEcMENT oF FORELEG

N =nymphs, M=adult males, F=adult females, Figures under “eggs” show
the mumber of individuals in each size class which laid or contained eggs,
Lines under “gprowth of individualz” show the amount of growth al ooe molt
of certain individual mites.

I I Growre o Ixmvinuas
b | M F Epzs
Males Parpales
Tw i _ p
Taem 2 N . T e
) V- a i o = =
25-.76 B i R
T T ¥
e, 30 i P . i o
A | N o
T s | R
5 3 B 2
a-as | z ) [ ] -
0 : | EREE
TR T 3 R E
au | r | i
T 2 T | i '
4 48 e . ___ B |
- 50 W 1
SrCaE ' 1 . B
TR N | 1 |
e = 5 i “ N g
S 1 1 . ) I
T 2 (e 2 : |
e | 3 g _— -
e 3 |
85 .6 T i i =
6708 1 L S s
B0 . 3 - e
Thaem iR A
Ti-. T l i o
1576 | S
TP I L =




1046] Mickener: Panamanian Mites 361

the distal one of about seven (three to thirteen in adult paratypes of
various sizes) bristles extending from the middle of the sepment to the
accessory claw, the basal (or upper) one of about sixteen (four to twenty-
one 1 adult paratypes of various sizes) bristles extending from the end
of the first fourth of the segment to the end of the third fourth; bristles
af distal comb searcely larger than those of basal comb; finger reaching
apex of claw, its setae and most of those of outer side of tibia plumose.
Chelicerae with distal process siclde-shaped, shaeply pointed apically, the

Manriquia panamensis Michener, 15, tnner view of tibia and tarsus of pedipalp
of adult; 16, outer view of same; 17, crista of adult; 18, body hairs of zdult.
Monriquia boshelft Michenser, 19, crizta of adult; 20, body hairs of adult.

concave margin minutely dentate,  Crista rod-like, expanded posteriosly
inte a rounded pseudostigmatic area somewhat wider than long; pseudo-
stigmatic organs simple, ansing from cup-like depressions with sharp
elevated marging in posterior lateral positions of pseudostigmatie
area.  Hyes sessile, posterior ones much smaller than anterior.  Body
feadrs dovsally of two types; larger type more abundant posteriorly than
anteriarly, arising from short thick papillae which are much broader
basally than apically, main axis of hair curved, thiclest near base,
tapering near apex to slender sharp point (which in some specimens
does not project beyond setulaes asin figure 18); main axis coversd on
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concave side and base of convex side with numercus small hairlike
setulae, remainder of convex side with nemerous thickened curved
setulae which often give entire hair a club-like aspect; smaller type
of dorsal hair arising from papillae similar in shape Lo those of larger
hairs, main axis much thickened hut tapering lo a sharp point and
covered with numercus small setulas; venler antericely and around
genital opening with rather clongate hairs of the small type, posteriorly
with large type in additien; area anterior and lateral to eyes with slender
hairs of the small type only.  Legs {also basal halves of pedipalps) with
hairs, particularly of upper surlaces, similar to larger type of body hairs,
those of inner surfaces of appendages and distal sepments being more
slender and less curved than body hairs; first and foweth pairs of legs
stbequal in length and slightly Jonger than body, other pairs shorter
than hody; forelegs with femur longer than patella, scarcely longer
than tibia, slightly shorter than basitarsus and much shorter than the
dilated distitarsus, claws about two-thirds the size of those of other legs;
second and third legs each with femur slightly Jonger than patells,
slightly shorter than or subequal to tibia, and scarcely two-thirds
length of cach of the tarsal segments; fourth legs with femur, patella,
and tibia subequal, tarsal segments longer, equal to cach other (or the
first a little longer than the second].

Holotype male: Old Panama, Panama, January 10, 1945, under
stone (C. D. Michener), Allotvpe lemale and cighty-three parolypes
from the same locality dated January 10, March 1 and 5, May 28,
August 16 and 30, Octeber 5, and MNovember 10, 1945, Thiz is & very
pommon specics at Old Panama,  Additional specimens are from
Chiva Chiva, Juan Mina, and Barro Colorado Island, Canal Zone,
Panama, Santa Rosa and Pina, Colon Provinee, Panama; and three
miles southwest of Arraijan, Panama Province, Panama,

Sinee adull growth cccurs in this species, there is great variation in
size of adults, the smallest subadulls being only (.7 mm. in length.
Aszsocinted with the variation in size is variation in the numbers of setac
in the combs of the pedipalps.  In general, the smaller the specimen the
fewer Lhe setac in these combs, but there is great variation in this
correlation, as shown in Table ¥, in which data on specimens showing
extreme conditions of various sorts is presented, to give an idea of the
exlremes of the wariation,  The number of selae on combs of the two
sides of the body frequently varles by one or two, very rarely more.
When such variation was noted it 15 shown in this table.

Ameng specimens from leealities other than Old Panama, there is
some variation in the structure of the larger body hairs.  These hairs
are more slender apically in scme, with the larger setulae more slender
than in figure 18,

This specics appeats 1o be most closely related to M, manrigue
Boshell and Kerr butl dillers, apparently, by the relatively longer fingers
of the pedipalps, the usually fewer bristles in the combs of the pedi-
palpal tibiae, the presence of fine setulae on the concave sides of the
large body hairs, and the more siender legs. In the fipure of M.
manriguei the last tarsal segment of the second, third, and fourth pairs
of legs is clearly more slender than the next to the last segment, while
they are of equal width in pamamensis. The species is also evidently
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TABLE WV

MNuMBERS oF SETAE 1¥ PEDIPALPAL CoMes axp LENGTH of Last Avterion TARSAL
SEGMENT [N SELECTED ADULT SPECIMENS of Maenriguia patemensis
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Manriguia banomensis
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related to the Buropean Microlrosmdidinm sardesm Berlese, and to the
American Microtromdidium modesium Berlese, both of which should
apparently be placed in Manriguio.

Heg: Similar to that of M, bequaerti, about (118 mm. in diameter.

The eggs are probably laid in clusters as a number of eggs have been
found within the body of & single mite.

Dentorumn: Unlmown.

Lorva: Apparently mdistinguishable from that of M. beguoert,

On June 24, 1945, larvae were found in a culture jar which had
contained adults of this species Tor slightly cver 2 month.

Protonymph: Unknown,

Nymph: Length 0.7 mm. Agreeing with deseription and figures of
adult except as follows: Bazal comb of tilia of pedipalp with four to six
getae, diztal comb of three to five, crista with an internal projection
extending behind pseudestigmatic area, just as in both adulits and
nymphs of Micrelrombidism maculotum and pistice, body hairs rather
sparse, larper type somewhat less thickened and thickened hairs of
appendages more slender than those of adults,

Preadudt: Saclike,  Color red.

Bionomics: This species has been found under stones, under logs,
in rotten logs, inside of a hollow tree several feet above the ground, in
leaf mold and among the roots of grasses. Bmall as well as large
individuals have been found at all scasons of the vear, but at Old
Panama, where it occurs chiefly under stanes, this species becam
scarce durng the latter part of the dry scason of 1945,

Table VI shows that the adult growth is similar to that of MWicro-
trombidium moclolwm and Manriguie beguaerfi. The most strilang
feature 13 that cops are evidently laid by relatively small lemales.

Manriquia boshelli =, zp,

Aduit: A moderate sized red species with body hairs essentially of
g gingle type, pointed apically and densely plumose,

Length 1.6 mm. (varying from 1.0 to 2.1 mm. among the paratypes).

Pedipalps reaching to apex (or middle) of patella of front leg;
principal claw more than half as long as process of chelicera; tibia with
dender spine about as long as claw arising on outer side near base of
finger; inner side of tibia with accessory claw hall as long ag principal
elaw and with two combs of bristles, the distal one of eleven (varving
[rom six to twelve among paralypes) bristles extending from near middle
af segment to accessory claw, the basal (upper) one of eighteen {ten to
twenty-four among paratvpes) bristles with its basal and distinctly
nearer to base of sepment than distal end is to apex of segment; bristles
af distal comb coarser, having larper bascs, than those of basal comb;
setae of inner side of tibiae which are not in combs are unusnally leng
and coarse, unbranched ; finger slightly exceeding claw, parallel-sided, its
setae and those of outer side of tibia plumose.  (Apex of pedipalp about
us figured for A, beguoerit except for the larger claw and parallel-sided
fnger.) Chelicerse with process sickleshaped, sharply pointed, the
concave margin minutely denticulate. Crista thick, rod-like, expanded
posteriorly into a pseudostigmatic area which is longer than wide,
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rounded posteriorly; psewdostigmatic organs simple,  Eyes sessile,
postericr ones slightly smaller than anterior.  Fody hairs arising from
short subevlindrical papillae which are slightly wider distally than
hasally (or in small specimens slightly wider basally than distally}; body
hairs densely plumose, the main axes shightly thickened, apices sharply
pointed; posterior portion of body with an intermixtore of similar but
slightly shorter hairs, lacking the slender free apex (figure 20), Gendlolia
with longer apodemes of pensl cone fully as long as cone,  Legs and most
of pedipalps covered with a mixture of slender plumese and slender
simple hairs none of them thickened like the body hairs although
some of the plumose hairs are slightly thickened near buases; fourth
pair of legs longest, first slightly shorter and aboul as long as body,
gecond and third considerably shorter; [orelege with femur longer than
patella, equal to tibia, slightly shorler than basitarsus, much shorter
than the dilated distitarsus, claws about two-thirds the size of those of

TABLE VII

MuMeERs OF Skrak 18 PEDIFALPAL CoMES AXD LENGTH 0F LasT ANTERIOR TARSAL
BEGMENT IN SELECTED ADULT SPFECIMENS OF Momriguwie boshelli

I Lm,ith l::l_'.'11'.r|..] of last
Sotaein Aesnl Comb | Setae in Distel Comb atErinr Tarsal
Sepmrent
e 12 il Largest specimen
11 N - . T ] Amallest specimen
2{- . 12 KL Leapest and sharctest bBasal
1 | 33 onrmbs
E é]. 18 A3 Lomgest and shartest distal
13 -7 &3 mamts
14 1 ] Cloar |LIS 1ol preay l_.r diffur-
L3-14 18-7 47 ent io cﬂg‘h
o | i 44 f.«ﬁanls uf wn:l sl i I.”L"'LDL
lengths

other legs; second and third legs with femera and following sepments
progressively inereasing in length; fourth legs thick except for the rather
slender distitarsi, patella the thickest segment, trochanter swollen, fermur,
patella, tibia, and basitarsus progressively longer, distitarsus as long as
tibia; pits from which hairs anse on [ourth legs unusually large, so
thal zeen in profile the marging of the segments appear dentate,

Holotvpe male, allstype female and four pereiypes: Old Panama,
Panama, Aupust 16, L5, under stone,  Two paratypes, same locality,
Oetober 5 and November 8, 1945, Seven paratypes, Santa Rosa, Colon
Province, Panama, Eaeptembt-r 10, 1945, Additional specimens are
from Juan Ming, Canal Zone, Panama (K. Melvin).

The great varalion in adult size of this species indicates that, as
in other species of Menriquia studied, there is adult growth., Table VII
shewws, for certain selected individuals, the length of the last segment
of the forcleg and the number of bristles in the pedipalpal combs,

This specics seems to be related to M. bolivarensis Boshell and Kerr
and M. recae Boshell and Eerr. It differs from both in the thickened
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body hairs with numercus branches and in the elongate p%cudushgnmtm
area. It differs further from M. rocee in the larger posterior legs, and
fromn M. bolfvarensis in the longer pedipalpal claws.

Egp: Red, smooth, spherical, 0.16 to 0.19 mrn. in diameter, probably
laid 1 masses since one female collected August 16, 1945, contained
T1 eggs,

Dettovwa: Unknown,

Larva: Unknown,

Profmeyampl: Unknown,

Nympk: Length 0.9 mm., Agreeing with deseription of adult
except for the usual nymphal characteristies.  Distal comb of pedi-
palpal tibia with five Lo six bristles, basal with seven; body hairs sparser
than in adult, their papillae shghtly wider basally than distally.

Preadult; Unlmown,

Bionemics: This species has been found under stones, under logs,
and in rotting logs. 1t is much less commeon than either M, beguaerii or
panamensis.  Because of the variability of adults, it is quite certain that
adult molts occur in this species, although none have been observed.

One adult remained alive in a rearing jar containing a small amount
of carth for six months,

Micretrombidium maculatum n. sn.

Adwlt: This 15 a large red species, with small, somewhat diffuse,
whitish spots produced by white hairs on the dorsal surface, these
consisting of four transverse rows of three spots each, the foremost just
behind the pseudostipmatic arca, and behind these rows two pairs of
spots.  There are also white hairs at the posterior end of the body, on
the venter, and on the legs. In cleared and stained specimens these
spots arc not visible.  On each side of the principal claw of the ped: ipalp
15 & heavy spinc or accessory claw, so that the pedipalp appears to be
threc-clavwead,

Length 2.2 mm. (varying from 1.3 to 2.75 mm. among the paratypes).

Pedipalps reac hmﬂf to apex of fomur or mididle of the patella of the
anterior leg, dopmdmg on how much they are straightened in mounting;
prineipal claw less than half as long as distal process of chelicera, on
either side of principal claw i an accessory claw more than half as long
as principal claw, that on ouler side farther from principal elaw than
that on mnc" side; setac of inner side of tibia simple, numerous, Lhose
of distal half arranged in a comb reaching nearly to base of inner
accessory claw, the comb becoming irregular basally so that it is difficult
to determine whers it stops; distal setac of comb progressively shortened
and thickened, the terminal one about as long as (or shorter than)
accessory claw; above this comb is a second and mueh shorter comb
{sometimnes o irregular as to be unrecognizable); finger app'tmmd’rclv
parallel sided {or slightly L:u:l:-;r].;g} not quite reaching apex of claw, its
hairs and those of cuter side of claw-bearing segment linely plulnutﬂ
Cheliceras with distal process broad, b]CkIL—shupﬁd, acutely pointed,
with fine tepth on concave margin,  Oriste rod-lile, with an internal
projection extending a short distance behind psendostigmatic arca, the
latter tmangular, truncate hehind; pscudostigmatic organs simple,
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arising from posterior lateral corners of pseudostigmatic arca; crista nol
consistently different {rom that of pistice, but rod-like portion anterior
to psendostigmalic ares often narrower than figured for that species,
and sometimes expanding gradually into the pseudostigmatic arca.
Eyes elevated, sessile, in the usual position above antenor coxae, the
anterior ones much larger than the postenior (which are sometimes
inconspicuous or virtually absent).  Hody badrs dense, those of dorsum
and sides of two sizes, arising from large elongate papillae which are
widest bazally, the hairs thickened, rounded apically, widest subapically,

27 T

(=

Microlrombidium meculotsn Michener. 21, larva; 22, apex of chelicers of
farva; 23, apex of pedipalp of larva; 24, claw of pedipalp of larva; 25, degtovum
gnd hroken egg 5|['-.)|:i.1: 26, surface sculpture of rendu]]:; 7, preadult, showing
diagramatically the manner in which the adult legs are developed within,

curved, and covered with many fine setulag; hairs of venter, except
marginally, of a single size, arising from smaller papillae, the hairs
thickest subbasally (or medially} end tapering to & pointed apex, coverad
with numerous setulae,  Gestlalio with apodemes of penal cong of male
shorter than cone.  Leps with hairs bul slightly thickened, pointed,
plumaose; fore and hind legs slightly longer than bedy, other pairs
shorter; fore legs with fomuar, patella, fibia, and sccond tarsal segment
aubequal, first tarsal sepment slightly longer, second tarsal scgment
somewhat swollen, about thres times as long as broad, €3 claws about
three-fourths the size of those of other legs, proportions of segments of
other leps approximately as in M. pistice.
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Holotype female, allotvpe male, and sixtecn paratypes: Juan Mina,
Canal Zone, Panama, June 10, 1945, One huandeed and cighlv-one
additional paratypes from the same locality, March 15, August 23,
September 12, and October 17, 1945, All were collected by the author
in company with M. pistige on the undersides of leaves of floating
plants of Pistie sirafiofes, Additional specimens were collected from
a roadside ditch near Juan Diag, Panama Provinee, Panama (R, Melvin).

Migrotrombidiues wmecnlutem Michensr, 28, genital aren of adult female:
29, genitzl area of adult male; 30, lateral view of pepal cone of adull male:
al, genital area of mvmph; 32, inner view of tibia and tarsus of pedipaly of adult;
43, outer view of same; 3, body hairs of adult,

Sinee adult growth oceurs in this species there is great variation in
the size of adults and subadults. Subadults have been collected as
small as 85 mm. in length. Structurally they are similar to large
adults. Since there arc fewer setac on small individuals the pedipalpal
combs contain fewer setae, the longer comh having as few as eight in
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some individuals. The principal claw of the pedipalp in small sub-
acults is more than half as long as the distal process of the chelicera,

This species resembles M. arborealis Boshell and Kerr 1n some
respects,  That species, however, has two long combs on the tibia of the
pedipalp, greater differentiation of the two sizes of body hairs and
greatly modified posterior legs. In both larval and adult characters
maculatum 15 related to pistize, from which it dilfers most obviously
in the nature of the body hairs. M. macelatusm may be related fo
M. la-moenioinsm Berlese, but the latter apparently lacks the mner
accessory claw of the pedipalp.

Egg: Bright red, smooth, spherical, about (017 mm. in diameter,
laid in masses of 120 to 200, enveloped in a iranslucent gelatinous
material, unlile anything observed with other Trombidiidas. The
chorion, on breaking, does not usually separate into two completely
separate portions (see figure 4).

Destovem: Similar to that of M. pistiae, having two dorssl spines,
but the leg sheaths shorter than in that specics; surface finely papillate
in sorne areas.

Larvg: Length 0.32 mm. when unengorged; when engorged up to
0.66 mm, Color red. The characters of the larvae are shown in the
accompanying illustration, The pedipalpal claw often appears bilobed
instead of trifid because of the curvature of the claw,

Protonymph: Saclike, finely tuberculate, Caolor red.

Nymph: Length 0.65 to 1.1 mm. Apgrecing with the description
and figures of adult except as follows: principal claw of pedipalp con-
siderably more than half as long as process of chelicera; finger of pedipalp
tapering toward blunt apex, considerably cxeeeded by claw; combs of
pedipalpal tibia shorter, becoming irregular basally like these of adult
g0 that it is difficult to state the number of setae; wpper comb usually
unrecognizable, consisting of one or twe setae, longer lower otk
consisting of four to seven sefae; genital area with but two pairs of
suckers; body hairs as in the adult but much sparser; legs with propor-
tioms of segments different from the adult, the two tarsal segrments
of the posterior leg being subequal.

Preadult: Difiers from protonymph only in larger size.

Biowomics: Bxeept for an occasional stray individual on other
species of aquatic plants, nymphs and adults of this mite have been found
only on floating plants of water lettuce, Pisfia straliotes. In sloughs
along the Chagres River near Juan Mina, Panama Canal Fone, this
plant sumetimes farms dense patches in which M. maculation 1s abundant
and even conspicucus, Although this and other Pistig-inhabiting
mites were found in numerons localities near Juan Mine, the most
favorable of these places was in the Rio Honde, a tributary of the
Chagres just outside the Canal Zone boundary. The under surface
of the thick, spongy Pistio leaves are coarsely ribbed or grooved and
provided with numerous large hairs, and at the bases of several of the
grooves are deep pits in the leaves of large plants. Except for the
parasitic larval stage, this mite apparently normally spends its entire
life in the protection of the grooves and pits of the Pisfia leaves.

Although rather sluggish in its movements, these mites are able to
wall easily on the water surface when disturbed, They quickly retreat
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to Pistia leaves, however, if necessary pushing their way under water
to get beneath the margins of the leaves, The mites do not et wet,
their bodies being strongly hydrophobic,

All stages of the development of this mite have been found in
practically every month of the year. The only obvicus effect of the
season on the abundance of the species results from the influence of
varying water levels on the abundance of Pistia,

The large egg masses, enveloped in a translucent gelatinous raterial,
are placed in grooves on the under sides of Pistia leaves. Lgps laid
in the laboratory required at least eight days for the deutovum to appear,
When the deutovum appears the egg shell hreaks into anterior and
posterior portions, bul instead of becoming cntirely separate, the
anterior portion usually remains narrowly attached to the posterior
at one side (see fig. 23).  The deutoval stage, six to nine days in dura-
tiorn, is passed in the gelatinous matrix in which the cges are imbedded,

The larvae, alfter working their way out of the gelalinons mass
surrounding the eggs, crawl around actively on the Pistie leaves and on
the water surface. Some individuals remained alive without feeding
for thirty days, walking about on the surface of water in a jar.  Mlost,
however, died in a shorter period of time.

Engorged larvae have been found attached to mesguitoes ( Mansenda
tfifians (Walker) and M. nigricans (Coquillett) ) eollected at Gatuncillo,
Colon Province, Panama, by H. Trapido, as well as at Juan Mina.
Most of the mites found on mosquitoes at these localitics, however, wore
ot trombidiids. The larvac of M. titfllans at least are frequent on the
raots of Pistie. On the mosquitoes, the mite larvee attach themselves
to the intersclerotic membranes, for example, the rervieal memnbrane,
the membranes at the bases of the coxae, and less [requently the
abdominal membrancs.

Larval mites did not attach to Anophees albimanus Wiedemann
when adults of this mosquito were put in jars with the mites nor when
adults emerged from pupae placed in a jar of water on the surface of
which were many mites,

After engorgement the Jarva leaves its host, and engorged larvae are
occasionally found on Pistie plants.  The guiescent protonymph stage
is apparently usually passed in a protected place on the under surface
of & Fisiia leaf.  The duration of this stage is unknown but nymphs did
act emerge from field collected protonymphs for as much as five davs
after the time of collection.

The duration of the nymphal stage is unknown. The quiescent
preadult stages spparently have a duration of about ten days,

This species is characterized by a varying but velalively large number
(probably two to six) of adult molts. Table VIII, using the length aof
the last sepment of the foreleg as an index of size, and indicating by
lings the differcnces in size between particular exuviae and the mites
emciged from them, shows all the available information concerning
growth, Ii is evident that the amount of growth accurring at the time
of ecdysis iz highly variable, and also that malting may take place after
the egg laying size s reached. This last is emphasized by a gravid
female, collected while quiescent, and with a proadult interument
clearly developing arcund her internal organs and eggs.
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Adults which have freshly emerged from the preceding preadult

stage appear dark red and wet.

the body hairs dry.

TABLE VIII

Microtrombidinm mosilolum

The white spots are not visible until

FrEqUuEsCY DisTRiruTIoN oF MEASUREMENTS (14 MILLIMETERS) oF Last

SEGMENT 0F FORELEG

M=nymphs, M=adult males, F=adult females. TFigures under “eggs" show
the rumber of individuals in each size class which laid or contained eggs.
Lines under “growth of individuals' show the amount of prowlh at one molt

of certain individusl mites,
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Microtrombidium pistiae n. sp.

Adult: A rather small red or brownish-red, or occasionally brown,
species with body hairs of a single type, unthickened and plumose.
On each side of the principal claw of the pedipalp is o heavy spine, 2o
that the pedipalp appears to be three-clawed,
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Microtrombidivm pistive Mickener. 38, larva; 36, apex of chelicers of larvas
47, deutovum; 38, surface sculpture of deutovum; 39, apex of pedipalp of larva;
40, crista of adule; 41, body hairs of adult; 42, dnner view of tibia and tareus of
pedipalp of adult; 43, outer view of same.
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Length 1.0 mm. {varying from 0.8 mm. to 15 mm. among the
paratypes and to 2 mm. atnong other individuals).

Pedipalps reaching bevond the middle of the patella of the anterior
legs (or 1 some reaching anly base of patella); principal elaw about half
as long as distal process of chelicera; on either side of principal claw is an
accessory cluw about two-thirds as long as principal claw, that on outer
side further from principal claw than that on inner side; setae of inner
side of claw bearing segment simple, most of them arranged into two
combs, each of which becomes somewhat irregular basally so that it is
difficult to state the number of setae in the combs, in some paralypes
comhs are longer and more regular than in figare; combs close together
so that under low power they may appear as one; distal setae of distal
flower) comb progressively shortened and thickened, the distal one
about as long as accessory claw; [inger more or less parallel sided,
reaching apex of claw, its hairs and those of outer side of claw-hearing
copment, finely plumose.  Chelicerae with distal process broad, sickle-
shaped, acutely pointed, with fine teeth on concave margin,  Crista
rod-like, with an internal projection extending a short distance behind
the psendostigmatic arca which is transverse, truncate behind; pseudo-
stigmatic organs simple, arising from lateral angles of pseudostigmatic
aren.  Eyes clevated, sessile, in the usual position above anterior coxae,
the anterior ones considerably {or but slightly) larger than the posterior.
Bodvy kairs dense, of a single type, arising from small papillae which are
broadest distally; hairs not thickened, main axis broadest at base,
strongly plumose; hairs of posterior part of body not longer than those
of shoulders. Genitalia: Apodemes of penal cone of male considerably
longer than cone.  Legs with many plumoese hairs with shorter branches
than the body hairs; first and fourth pairs longer than the body (except
in individuals whose bodies are swollen, as gravid females), others
scarcely shorter than body; forelegs with femora about equal in length
tr the last tarsal segment and only slightly longer than the intervening
three subequal segments (in some all five segments subequal), last
tarsal sepment somewhat enlarged, two and one-half to nearly three
times as long as broad, its claws about three-fourths as large as thoge of
other segments; second and third pairs of legs with femora longer than
patella, the following segments progressively longer than patella, the
first tarsal segment about equal to femur; fourth legs with trochanters
somewhat swollen, the following sepments subequal except for the first
tarzal sepment which is longer than the others,

Holatype female, allotvpe male: Juna Mina, Canal Zone, Panama,
March 15, 1945, One hundred and seventy-onc paratypes from the
same locality, March 7, 15, and June 10, July 2, August 8, 15, and 29,
September 12, October 17, 1945, An additional specimen was collected in
a roadside ditch near Tuan Diaz, Panama Province, Panamea (R, Melvin).

Growth during the adult stage apparently is unugual in this species,
but = wvery fow specimens which are apparently subadults have been
collected, ” These differ from ordinary adults principally in their
smaller size (length 0.7 to 0.9 mm.).

The apparently three-clawed apex of the pedipalp iz somewhat
similar to that of Microafrombidinm arborealis Boshell and Kerr, a species
which, however, has thickened and wholly different body hairs,
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Ligg: Smooth, red, spherical, sbout 0.15 mm. in diameter. laid in
masses of 85 to 120 or more.

Deslovusn: Dull red, more elongate than in other species studied, as
shown in figure; two adjacent dorsal spines present, ane on each side of
widline of body; body surface minutely papillate.

Lorva: Lenpth about 0.24 mm. when unengorged.  Color red.
Larval characters are shown in the accompanying figure.  Pedipalpal
claw trifid as shown in M. macsdatum, bat often appearing bilobed
because of the apical carvature of claw.  Anterior dorsal plate defined
only at its rear margin; branches of body hairs short, fine, and incon-
spicuons; inner hair of the anterior coxa commonly merely forked
instead of three branched as shown.

Frolopymph: Saclike, finely and sparsely tuberculate, Color tod,

Nymph: Length 0.66 to 0.093 mm, Apreeing with the description
and fipures of the adult except as follows: sctae of inner surface of b
of pedipalp only about nine in number, four to six of them arranged Lo
form 4 single comb of widely spaced course sctae; finger not attaining
apex of claw, finger provided with a few ecoarse simple setae at apex;
genital area with but two pairs of suckers; body hairs sparser than in
adult; anterior legs with lust tarsal segment slightly longer than other
Zuprments,

FPreadult: Differs from protonymph only in larger sizc,

Bignowmics: This specles ocours with M. macwlatum on foating
plants of Pistia sirafivles. It is about as abundant as that SPECIes Or
in some areas more so, although becanse of its smaller size and usually
duller coloration it is less conspicucus, Al the comments under M,
macwlalm concerning the behavior of nyvmphs and adults and the
seasonal cccurrence of the species apply also to M fisiae.

Adultz have been observed apparently feeding on dead bodies of
chironomid midpes floating on the water surface, Eggs almost com-
pletely fill the bodies of gravid [emales, which appear shriveled after
egg laving.

In this specics there are normally no molts after reaching the adult
stage.  This fact is indicated in Table IX in which it is shown that
nymphs, in a single step, become adults of maximum size, and that
even the smallest adult females are able to lay egos, Out of aApProKi-
mately 190 specimens measured, however, there were three males
whichi probably represent a subadult stage. Passibly under conditions
of minimum food supply and slow growtih such a stage cccurs. There
is no proof that such small adults {i. e, subadults) molt again in this
species, but since adult malts are normal but variable in number in the
related M. maceialum, it 15 possible that they occur rarely and under
certain conditicns in M. pisiae, T

An examination of a series of specimens of this spocies always
rewveals some in which the body hairs are densely pacleed and others in
which the hairs appear relatively widely separated. The former are
freshly molted individuals. The latter are those which have grown,
with resultant stretching of the bedy intesument, after the molt. As
this species attaing full size with relatively few maolts, this stretching is
considerable and its effect on the density of the body hairs is noticeable,
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Micretrombidiium fluminis n. sp.

Adult: A small bright red species with body hatrs of a single type,
thickened, blunt apically, with numerous fine branches, The finger
of pedipalp is small, conical, and much exceeded by the claw,

Length 0085 mm. (varying from 0.8 to 1.4 mm. amoeng the paratypes).

Pedipalps reaching about middle of patella of first pair of legs;
principal claw small, legs than one-third as long as distal process of
chelicera; inner side of libia with accessory claw two-thirds to three-
fourths as long as principal claw, arsing close to the hase of the latter,
and with one comb of about four widely separated spines which are

&

shorter and coarser than the scattered hairs of the sepment, and

TABLE IX
Microlrembidinm piziiae
FrEQUENCY DISTRIBUTION OF MEASUREMENTS (1% MILLIMETERS) oF LasT
SEGMENT oF ForrLE:
N=nymph, M=adult males, F=adult females. Figures under “sggs” show
the nember of individuzls of each size class which laid or contained epgs.

Lines under "growth of individuals” show the amount of growth 24 one maolt
of certzin female mites,
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progressively coarser distally; outer side of tibda with scattered hairs
only; nger small, tapering to a point, reaching to base of claw, its
hairs conspicucusly barbed. Chelicerge with distal process sickle-
shaped, sharply pointed apically, the concave margin minutely dentate.
Crista thick, tapering o a point anteriorly, slightly narrowed immedi-
ately anterior to abtuptly expanded pseudostigmatic area which is
wider than long and about twice as wide as crisia at its widest point:
pseudostigmatic organs rather short, simple.  Ewes sessile, two on each
side, anterior ones smaller than posterior; eyes not above anterior
coxae bul lovated antero-laterally from psendostigmatic area, from which
they arc separaled by only half width of this ares.  Bedy hairs of o
single type, cach arising from a large papilla which is broadest apically,
hair arising from a cup-shaped apical concavity in papilla; hairs slender
basally but octherwise much thickened, terminating bluntly, and pro-
vided with numerous fine setulae; axes of ventral hairs shightly more
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slender than of dorsal ones,  Gendlalio with inner plates unusuaally
broad, only about four times as long as broad (penal conc not clearly
visible), FLegs and pedipalps with hairs slender and for the most part
plumose, not resembling the body hairs; first and fourth pairs of legs
about as long as hody, others shorter: forelegs with femur longer than
patella, the latter equal to first tarzal sepment but longer than tibia,
second tarsal sepment longer than femur, dilated, about two and one-half
times as long as broad, clows aboul two-thicds as large as those of other
legs; seoond and third pairs of legs each with femur slightly longer

50

Micratrombidinm Funiinis Michener, 44, larva; 458, apex of chelicers of larva;
46, pedipalpal claw of larva; 47, spex of pedipalp of larea; 48, inner view of tihia
and tarsus of pedipalp of adalt; 49, onter view of same: 50, eristg of aduli; 51, body
Lair of adulk.

than the subequal peiella and fibia, equal in length to first farsal
H L=

sepment, but much shorter than second; fourth legs with trochanters
dilated, femur slighily longer than the subequal patella and Ubia, much
shorter than either tarsal segment, ficst tarsal segment scarcely shorter
than secend.

olodvpe [malefl: Summet, Canagl Zone, Panama, April 4, 1945,

bl L J

Three poradypes from the sume locality,  Thirteen additions] paradypes
from Tocumen, Panama Provines, Panama, March 25 and April 1,
1945, Specimens were also taken sl Camardn, Panama Provines,
*angma, March 149, 1945,
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The small finger of the pedipalp of this species sugpeats M. pusillum
(Hermann}, selumbionum Berlese, balzani DBerlese, confusum Bolese,
and soperd Boshell and Kerr. O these species only cosfusum hasg
body hairs similar to those of Fwmeinis, but that specics apparently
differs by the more numerous and closely spaced hristles of the pedi-
palpal comb,

Egg: Bright red, smooth, spherical, laid in masses of about twenty

Dewtovgm: Observed but unfortunately not preserved for study.

Larva: Length 0.17 mm. Color red. The characlers ave shown
in the accompanying figure. The mimate pedipalpal claws appear
bilobed as shown, but may actually be trifid, as with cortain other
species whose claws appear hilobed in certain views, Noteworthy
features are the trilobate anterior dorsal plate, the stimple claws of the
posterior legs, and the absence of median claws on the front and
middle legs,

Profonympdes Unknowr,

Nymph: Length 0.6 mm. Bristles of comb of pedipalpal tibia
glender, three in number; erista almest or compleiely broken just in
front of psendostigmatic area; pubescence sparse, the bedy hairs much
more slender than in adults but nevertheless distinctly thickened and
ending bluntly.

FPreaduli: Sac-like, to judge by examination of a live specimen
through nymphal integument.

Bionewmics: Nymphs and adults of {his species have been found
running actively among meoisl dead and decaying leaves along the
edges of pools and puddles in small drying stream beds at the end of
the dry season.  Some have also been taken running over damp rocks
a few mches from the edges of similar pools.

The epg masses have heen found in the feld among the most dead
leaves where the adults occor. One was alse lod i oa rearing jar,
among similar leaves, Larvae appeared on April 2 from a mass laid
on March 26, Deutova were obzerved but unlortunately not preserved
or deseribed.

Apparently there are no adult molts in this spocics although evidence
is meagre.  All adults collected were mare or less the same size.  One
individual was collected as a preadult.  The cutside ntepument. was
that of a nymph and the mite which emerged was an adult as large in
meazurements of the appendages as those which laid egos.

Microtrombidium littorale 1. sp.

Adsult: This is a small, very bright red, rather elongate spectes.
The hairs arc of a single type in any one area of the body. They are
thickened but pointed at the tips.  The tibia of the pedipalp 18 provided
with two oblique combs or bristles,

Length 1.02 mm. {(varying from 0.83 to 110 mm, among paratvpes).
Pedipalps reaching middle or apex of patella of anterior leg; principal
elaw about as long as distal process of chelicera and approximately the
length of pedipalpal tibia; inner surface of tibia with slender accessory
claw about half length of principal claw and two oblique combs, each
consisting of five or six coarse bristles; bristles of distal comb coarser
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and with larger bases than those of hasal comb (basad of combs are
somelimes one to five simple setag); outer surface of tibia with large
sping, nearly as long as claw, arising above base of finger; finger reaching
te apex of claw, slightly more slender basally than apically, covered, like
outer surface of iibia, with plumose setae, Chelicerae with distal
process short, broad, acutely pointed, minutely dentate on concave
margin, Crista slender, rod-like, with short internal projection, scarcely
longer than broad, extending behind psendestigmatic ares; pseudo-
stigmalic ares roughly round, tapering anteriorly, with pscudostigmatic

Micratrombidian Httorale Michener, 52, larva; 03, apex of chelicera of larva;
5, apex of pedipalp of larva; 55, pedipalpal claw of larva; 56, deutovarm; 57, outer
wiew of tibia and tarsus of pedipalp of adall; 55, mner view of same; 3, body hair
i dersal and lateral view.
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organs arising posteriolaterally; pseudostigmatic organs simple, oty
about half as long as crista.  Evyes sessile, in usual position above
anterior coxae, the anterior ones slightly larger than posterior. Body
hairs of a single type (except for certain areas), arising [rom large
papillae which are broader distally than basally; hairs bent postartarly
near bases, somewhat flattened, narrow at bases, rather abruptly
broadencd near bases so that they are hroadest subbaszally or medially,
tapering thence to pointed apices; hairs covered with numerous fine
setulae; ventral hairs more slender than dorsal: arcas laternd of oves
and commected by a narrow hand behind peendostigmatic area with
even more slender and longer hairs, some of them scarcely thickened,
Legs with hairs plumnose, not thickened; legs rather slender, all shorter
than body, anterior and posterior pairs much longer than others; fore
legs with femur, tibia, and first tarsal segment sibequal, patella some-
what shorter (or tibia and patella equal, both shorter than femur and
first tarsal segment), second tarsal segment longer than other sEEments,
much swollen, 2.2 (2.0 to 2.3) times as long as broad, its claws about
two-thirds as large as those of other segments: second and third pairs
of legs with gegments following fomur progressively longer, second tursal
segment much longer than any of the others, about as long as patella
and tibia together; fourth pair of legs also with segments f ellowring fermur
progressively longer, but second tarsal segment but little {sometimes
not at all) longer than first,

Haolotype male, allotype female, and thirty-three paralypes from Oid
Panama, Panama, November 27, 1945 (C. D. and Mary H. Michener).

This species does not closely resemble any deseribed American form,
The shape of the papillae of the hody hairs suggests Microtromibidium
wilsoni Boshell and Kerr, among others, but the hairs themselves are
scarcely thickened in that species.  Evidently M. Fttorale is related to
the Burcpean M. stimalans Berlese.

Lge: Bright red, smooth, spherical, 0.11 to (.13 mm. in digmeter,
laid in masses of ten to thirty-fve.

Leutovnm, Legs elongate; domsum with lwo large spines strongly
diverging from one another,

Larva: Length about 0.29 mm.  Color red.  Characteristic {eatures
shown in fig. 52, Pedipalpal tibia with median constriction, the distal
portion heing flattened and projecting over the tarsus and beari ng the
smnell olaw at its apex; median clows ahsent on firss two pairs of legs;
dorsal plates conspieuously longitudinally striate.

Protowvmph: Unlenown.

Nymph: Length 065 mm,  Agresing in general with descriplion of
adult; tibia of pedipalp with only one comb of three to five biristles,
apparently corresponding to distal comb of adult: body hairs SpaTSeT
than in adult but otherwise similar,

FPreadull:, Unlnown,

Bioromics: This species was wvery abundant in an area near Old
Panama. [t has not been found outside of the intertidal zone, and
barnacles and marine snails are found as much as four and one-half
feet above the level where the mites oocur Nymphs and adults are
exceedingly setive and run rapidly over the surface of mud, even in
bright sunlight, in a mangrove swamp as well ag where mud formed a
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thin covering over rocks some distance from the mangroves, The
surface of the mud where these mites were collected was partly covered
by an inconspicucus filamentous green alga. The broad bare mud
flats evidently are not a suitable habitat for this species. When dis-
turhed by attempts to catch them, and doubtless also by the nsing
tide, they go into small holes in the mud, of which there are many,
mastly made by small polvehaele worms.

The epg masses are laid in holes in the mud.  In the laboratory it
has been found necessary to remove the eggs from rearing jars as soon s
possible after laying, as otherwise they are eaten by the mites. Frequent
submersion in sea water does not seem Lo be necessary for life in this
species, as the mites live well in rearing jars containing some mud kept
moist by keeping the jar sealed. In such jars adults lived for over
a month.

The duration of the egg stage in this species 15 about ten days, of
the deutoval stage ten Lo bwelve days.

There is no greal variation in the size of adults in this species, and it
is reasonably certain that adolt molts do not occur,

Microtrombidium arborealis Hoshell and Kerr

Microtronbidinm arborealés Boshell and Kerr, 1942, Rev, Acad. Colembiana Cien,

Exact., Fisle. Nat., vol. &, p. 123.

Specimens of this species were collected beneath a log at Santa
Rosa, Colon Provinee, Panama, August 20, 1945, Another was found
at Juan Mina, Canal Zone, Panama.

It is worth pointing cut that this curlous species is related to M.
distinetam (Canestrind} from the Old World tropics,

Several other species of trombids were collected in small numbers
during the author’s stay in Panama. These incloded two species
related 1o Microfrombidium duoried Boshell and Kerr, ome additional
species of Maerriguia, el
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