Studies on the Johnstonianidae (Acari, Parasitengona)

IRWIN M., NEWELL!

THE SUBFAMILY Johnstonianinae Thor 1935
(Trombidiidae) was established to include
Jobnstoniana George 1909 and related genera.
The only comprehensive treatment of the
group was published by Thor and Willmann
(1947) who included eight species in the
genera Centrotrombidinm Kramer 1896, John-
stoniana, Diplothrombium Berlese 1910, Myr-
micotrombinm Womersley 1934, and Hirsti-
thrombinm Oudemans 1928.

The present study was undertaken with a
view to placing the systematics of the John-
stonianinae on a sound morphological basis,
and to determine the relationship of the group
to other terrestrial Parasitengona. It soon be-
came apparent that the mites included in the
Johnstonianinae differed so significantly from
other terrestrial Parasitengona that they could
not logically be retained within the family
Trombidiidae Murray 1877.% The differences
are much greater than those which have been
cited, for example, to establish Trombiculidae
Ewing 1944 as a family separate from the
Trombidiidae. The group is therefore raised
to family rank with Jobustoniana George 1909
as the type genus.

Interest in the group was stimulated by
numerous indications that this is perhaps the
most primitive existing family, terrestrial or
otherwise, within the Parasitengona. The in-
dications of this are of ecological, behavioral,
and morphological nature.

1 University of California, Riverside, California.
Manuscript received April 17, 1956.

2 While many derivatives of the name Trombidium
Fabricius 1775 were published prior to 1876 (see
Oudemans 1937: 1349-1361), the first unequivocal use
of the name Trombidiidae appears to be that of Murray
(1876) in his Economic Entomology. Accordingly the
writer ascribes the family name to Murray 1876 rather
than to Leach 1815, who employed the name Trom-
bidides, and not Trombidiidae.

Ecologically the Johnstonianidae are ter-
restrial in larval, nymphal and adult stages,
but are rarely found where there is not an
ample supply of water nearby; in fact many
of them could be aptly termed subaquatic.
Thus, ecologically they are in a position from
which they (or their antecedents) could evolve
in two directions—either toward strictly ter-
restrial forms such as the Trombidiidae, or
toward the subterrestrial aquatic mites such as
the Limnocharidae, Thyasidae, etc., and
thence to the more strictly aquatic Parasiten-
gona. From an evolutionary standpoint, it
might be hypothesized that the Parasitengona
parasitic on insects evolved before those on
terrestrial vertebrates, because insects ap-
peared first in the fossil record. This assumes
that there were appropriate predatory Acari
present when the hosts appeared, but since
the earliest fossil record of the Trombidi-
formes (Protacarus Hirst, Devonian) is at least
contemporaneous with that of the earliest
known Insecta, this is not an impossible
assumption. The next major group of hosts
to become available to the Parasitengona
were the Amphibia, and the seemingly close
structural similarities between Hannemania
species (which largely parasitize Amphibia)
and the Johnstonianidae, which parasitize in-
sects living in moist habitats, is suggestive
that these are phylogenetically very close.
This close relationship could have arisen in
more than one way—either by the direct
descent of the Amphibia-parasites from the
early Johnstonianidae, or by simultaneous
radiation of the Amphibia-parasites and the
Johnstonianidae from a common ancestral
mite or group of mites which appeared at the
same time as or somewhat later than the
Amphibia. The extent to which the Parasi-
tengona have become adapted to the Insecta
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would suggest that the only thing that might
possibly have prevented the parallel emerg-
ence of the latter two groups would have been
the unavailability of a suitable prototype mite
at the time the insects were fitst becoming
established. The groups with larvae parasitic
on higher vertebrates appear to be more modi-
fied than the Johnstonianidae and Hannemania
(although not more so than the Trombidiidae
or Erythraeidae which parasitize insects).

So far as their habits are concerned, the
larvae of the Johnstonianidae are all parasitic,
but the relationship between larva and host is
very loose. Among the Parasitengona there
are two extremes in the relationship of larva
to host—in some species the larva is little
more than a predator, preying upon a number
of host individuals during its development,
and detaching readily when disturbed. At the
other extreme we find larvae which, once
firmly attached, remain with the host until
they complete their larval development almost
regardless of what stimuli may intervene. A
simple test of the degree of host fixity is to
drop the host with the attached larvae into a
vial of 60 per cent alcohol. Forms in which
host fixity is highly developed will usually
remain attached, unless they had not become
firmly attached to the host or unless they were
in the process of detaching themselves at the
time of capture. Forms in the other group
detach readily regardless of how long they
have been on the host, and for this reason
they are called “self-detaching larvae.” All
Johnstonianidae which the author has studied
in the living state have larvae of the self-
detaching type.

Morphologically they appear to be more
generalized than other Parasitengona. For
example, there are two pairs of sensilla on the
scutum in most species, such as are found in
the Erythraeidae and most Smarididae, but
with obvious trends toward modification or
loss of the anterior pair as in the Trombidiidae
and Trombiculidae. The simplicity of the
body setae and those of most leg segments
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would appear to be a primitive characteristic
contrasting with the more ornate setae found
in other families. The possession of a large
complement of supracoxal, vestigial, and ros-
tral setae would also seem to be primary in the
Parasitengona, secondary reductions in these
being most notable in the Trombidiidae and
Trombiculidae. It should be pointed out,
however, that notable differences in these
occur within the limits of the family. The
possession of well-developed paragenital sclet-
ites also seems to be a primitive character-
istic. These are probably found in all genera
of terrestrial Parasitengona, although in many
they lack setae and are nearly invisible. The
generalized structure of the palpal tarsus of
the larva, and the presence of a single sub-
terminal spiniform seta on the adult palpal
tibia, appear in sharp contrast to the greatly
reduced rtarsus of the larvae of the Trombi-
diidae, and to the elaborately developed
ctenidium of the adults of many genera out-
side of the Johnstonianidae. These are some
of the principal morphological indications of
the primitive nature of the group. The detailed
morphology of these and other structures will
be discussed below, along with others not
mentioned here.
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done by Helen Au Randall, formerly of the
University of Hawaii. In these figures, the
scales provided are marked in 10 p units,
except for the few marked in 100 u units.
The latter are drawn with 2 double base line,
and also have the total length indicated on
the scale.

This is not intended to be an exhaustive
review of the species assignable to the family.
While such might be desirable, as a matter of
fact existing descriptions are so inadequate
that a thorough review of the group is im-
possible until all species have been redescribed.
Only where it was felt that a specific con-
tribution to knowledge could be made on the
basis of the descriptive material available has
mention been made of previously named
forms. For example, the genus Polydisi s
Methlagl is shown to belong in the family,
at least provisionally, and a brief mention of
Crossothrombium Womessley, omitted from re-
cent catalogues, is included to bring it to the
attention of other workers who might also
overlook it.

MORPHOLOGY

In describing these and other mites, the
writer has found it useful to develop a system
of notation of the position of specialized
setae or other features on the segments of the
legs and palpi. It is frequently necessary to
indicate the precise position of these, but at
present there is no brief, convenient method
for doing so. The system will be illustrated
by an example. The position of the seta or
other structure is stated with reference to the
proximal and distal ends of the segment. For
instance, the statement ‘‘tarsus II with a
spikelike famulus at 0.61p4” means that
famulus, is located at a point 0.61 of the
length of the tarsus from the proximal end,
and on the posterodorsal aspect of the seg-
ment. The terms dorsal, ventral, anterior, and
posterior, are utilized to express position with
relationship to the longitudinal axis of the
legs. The terms lateral and medial are not
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employed, since the meaning of these terms
is reversed on legs I and II as compared with
IIT and IV. The reader should visualize the
legs as protruding from the sides of the body
at right angles to the main axis of the body.
For the sake of morphological uniformity,
the same orientation should be visualized in
the case of the pedipalps despite the seeming
incongruity of the pedipalps of a mite pro-
jecting at right angles to the median axis of
the body. The terms preaxial and postaxial
are in some respects preferable to anterior anc
posterior, in referring to the segments of
appendages, but the writer prefers to use an-
terior and posterior because the symbols #
and p are immediately understandable, avoid-
ing the necessity of using either two-letter
symbols, or others which are less readily com-
prehensible. In the following descriptive ac-
counts, the symbol « following a decimal in
the designation of the position of a particular
seta Of Structure means anterior, p = pos-
terior, d = dorsal, v = veatral, 24 = antero-
dorsal, pd = posterodorsal, 4v = antero-
ventral, and p» = posteroventral. This method
of notation greatly simplifies the problem of
precise location of setae, and also makes it
possible to analyze variation in the positions
of specific setae. By the use of special graph-
ical methods it is possible to directly deter-
mine the positions of the specialized setae
with ease and rapidity, without the necessity
of making measurements and converting
these to decimals.

In naming the specialized setae of the ap-
pendages, the writer has adopted the system
first propounded by Grandjean, beginning in
1935. The only modification was the addition
of a system of notations for the several types
of solenidia found on the legs. The Grand-
jean system of setal nomenclature is based
primarily upon the form and physical prop-
erties of the setae, rather than upon their
position. The solenidia are thin-walled setae
showing spiral or annular internal structure
in most types, although some solenidia do
not show any internal structure. Typically the
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solenidia taper very little throughout their
length, and the distal end is usually rounded.
Ornamentation is almost invariably wanting,
and the cuticle is optically inert in polarized
light. The eupathidia are similar to the soleni-
dia in certain respects, but there is usually no
internal structure (an exception is illustrated
in Fig. 238). External ornamentation is more
likely to be found than in the solenidia, in
the form of short barbs (Figs. 215, 216, 217)
and the cuticle is nearly always partially ani-
sotropic. Birefringence is most noticeable in
the basal portion. The walls of the eupathidia
are typically of uniform thickness throughout
—slightly thicker than the solenidia and thin-
ner, relatively, than the normal setae. Notable
transformations in structure of the eupathidia
are found in certain cases, as in those on the
tarsus of the palp. For example, in the genera
Centrotrombidium,  Jobnstoniana, and Diplo-
thrombium, typical eupathidia are found on the
palpal tarsus of the adult (Figs. 59, 83, 159),
while in the larva the apparent ontogenic
forerunners of these are heavy, pectinate,
sometimes elaborately formed setae, with lit-
tle or no trace of a central canal (Figs. 29,
92, 132).

The other types of setae provide no par-
ticular difficulties in interpretation and will be
discussed below with reference to their char-
acteristics and distribution in the Johnstonia-
nidae.

Scutum

A number of interesting and illuminating
trends can be seen in the structure and chaeto-
taxy of the scutum of the Johnstonianidae.
The first is a reduction or a modification of
the anterior pair of sensilla, leading to their
eventual disappearance, or their transforma-
tion into setae which are not at all sensillar
in form. While it might be argued that the
trend is the reverse, that is, toward the de-
velopment of the anterior pair of sensilla, this
does not appear to be the most likely alter-
native. In Jobnstoniana there is a well defined
anterior pair of sensilla in both larva and adult
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(Figs. 70, 90). Also, in the larva of Lassenia
scutellata there is a well defined anterior pair
of sensilla, borne on a small sclerite separated
from the remainder of the scutum by a narrow
band of striated membranous cuticle (Fig.
249). In the adults of Lassenia spinifera, these
anterior setae (Fig. 232) are scarcely recog-
nizable as sensilla because the alveoli are not
to any sensible degree different from those of
the other setae of the scutum. But there is
little doubt that the two short simple setae
on the spine of the adult scutum actually are
the anterior sensilla. In the larva of Lassenia
lasseni the anterior sensilla are present, al-
though the alveoli of these are not as well
developed as the alveoli of the posterior pair
of sensilla (Fig. 214). Nevertheless these are
ut. questionably the anterior sensilla. They are
shcit and distinctly barbed, in marked con-
trast to the posterior pair which are long,
slender, and smooth. In fact the anterior sen-
silla more closely resemble the other setae on
the scutum than they do the posterior sen-
silla. In the adult of the species (Fig. 183)
there is only one well defined pair of sensilla.
At the same time there is usually a pair of
stiff, rodlike setae near the anterior margin of
the scutum, somewhat set apart from the rest
of the setae. If one were to examine only the
nymphs and adults of Lassenia lasseni there
would be considerable justification in stating
that this species was characterized by the
possession of a single pair of sensilla. Yet
there is no doubt that the anterior two rodlike
setae on the adult scutum are derived from
the anterior sensilla of the larva, and are there-
fore homologous with them, regardless of
their remarkable transformation in form. Thus
within the one genus Lassenia we see a partial
obscuring of the anterior pair of sensilla be-
tween the larval and adult stages.

Genera in other families of Parasitengona
should be re-examined to determine those in
which the anteromedian setae of the scutum
are homologous with the anterior sensilla for
it is evident from the Johnstonianidae that
this can be expected. Such is almost certainly












































































































































































































