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Introduction.

The building up of a natural system of the Mesostigmata has
been greatly hampered by the fact that the classification has been
based almost exclusively on the fauna of Europe. This region is,
however, rather meagre in comparison with the tropics which, to
judge from the few glimpses one has so far obtained of them, must
be litterally teeming with strange and interesting forms, which when
once thoroughly known will surely profoundly alter our concep-
tions regarding the system of all the terrestrial acarina.

It is evident to every acaridologist that the present system is
based on only a small fraction of the existing forms. One cannot
expect such a system to be ideal any more than one could conceive
a satisfactory classification of the mammals without knowledge of
the fauna of Australia and South America.

Another feature which has also greatly impeded the progress
of a satisfactory classification of the acarina is our backward state
of knowledge of their anatomy. As a result of this the specialists
have been forced to restrict themselves mostly to characters of the
exoskeleton which may or again may not offer sufficient guidance
in this matter. One must not put all the blame for this on the
shoulders of the acaridologists. They are severely handicapped by
the unfortunate fact that the acarina are, with the exception of
forms of economic importance, hardly recognized as worthy of any
attention at all by most museums of natural history. I very much
doubt, whether there is a single museum, to which there is attached
an acaridologist who is only an acaridologist. At the best there
is a department with a specialist, who has also to attend to the
araneids, the scorpions and myriopods, sometimes also the crusta-
ceans. :

As a consequence most acaridologists are men who earn their
living as teachers and can only devote their leisure hours to this
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study and generally have not the aid of a modern laboratory
equipment.

It is very important that this deplorable state of things soon
be altered for the better, because the acarina are so exceedingly
rich both in forms and numbers almost everywhere, that they must
not be overlooked any longer. And there are many important
problems which cannot be solved without a comprehensive know-
ledge of them, which means not only that the present chaotic state
of the systematic literature is succeeded by monographic treatments
of the different genera and families, but also that their biology,
ecology and anatomy is thoroughly studied.

I speak from personal and painful knowledge, because I have
during the last years devoted much time to the study of the fauna
of the soil in the Swedish forests for the purpose of supplementing
data relative to a deaper understanding of the processes which
take place in the soil, the result of which is the breaking down
of the litter, moss and lichens etc. into inorganic matter available
for the growth of the trees. And everywhere my work on the
acarina of the forest soil has been hampered or even frustrated by
the obstacles mentioned above. This is one of my reasons for
calling attention in this paper to the necessity of a new classnﬁca-
tion of the Mesostigmata.

1. The taxonomic evidence offered by the ventral shields
of the female.

The supercohors Mesostigmata of the suborder Parasitiforiies
is by the now living acaridologists, f. i. Oudemans and Vitzthum
divided into only two subdivisions, the Gamasides L.each 1810 and
the Uropodina Kramer 1881. But even if we take into considera-
tion only the European genera it is obvious that this classification
does not take into account the diversity displayed be these forms,
and for this reason it is in some respects quite artificial.

Thus it does not make any allowance for the remarkable shape
of the ventral shields of the Awtennophoridae, nor of the Celaenop-
sidae; in the subcohors Sejina we find thrown together such diver-
gent families at the Sejidae, the Ascaidae and the Fedrizsiidae,
the genus Zrackytes is placed amongst the Uropodina, whereas the
closely related genus Polyaspis is referred to the Ascaidae.

Even if we take into consideration only the European forms it
is quite obvious that the present classification does not do justice
to their great diversity of shape.

Although admittedly as many characters as possible aught to
be taken into account when a classification is attempted, I am con-
vinced that the shape of the ventral shields, especially of the
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female, is one of the most important features, and for this reason
I begin my arguments with this feature.

Both in the Gamasides and the Uropodina the female epigynial
shield is more or less triangular, top forwards and with free lateral
edges, attached only along its posterior margin where it is hinged
to the ventral side along a transverse line and more or less mov-
able like a trap-door. But although these shields are very alike
in shape in the two groups they
cannot be considered morpholo-
gically equivalent, as I have tried
to prove already in my paper:
»Contributions towards the com-
parative morphology of the Para-
sitidae» (1912). Because the epi-
gynial shield of the Uropodina has
no hairs (fig. 11), whereas in the
Gamasides it generally has one
pair of hairs (fig. 1.)

It may seem preposterous to
attach so great importance to a
pair of hairs, but nevertheless it
is my firm conviction that it is
impossible to understand the va-
rying shape of the ventral shields Auctor delin.
of the Mesostigmata unless we pay  Fig. 1. ZPergamasus lapponicus Tgdh. <.

: Praeendopodal shields (pe), sternal, meta-
close attention to the number of _ —W" ™ epigiynial shiclls. h7-h 4

hairs and their position. If f.i.  gernal hairs p 1—p 3 sternal pores (lyri-
we compare the two genera Perga- form organs).

masus and Macrocheles we notice,

that in the former (fig. 1) the metasternal (or paragynial) shields
have one pair of hairs and that their lateral edge embraces the
inner side of the coxae exactly in the same way as the endopodal
shields do when they are distinct. In Macrocieles, on the other
hand, (fig. 2) the metasternal shields, although rather small and
insignificant have one pair of hairs and are not fused with the
corresponding pair of endopodal shields. In both these genera
the sternal shield has only three pairs of hairs, but in other
genera as f.i. Gamasellus (fig. 3) where there are no metasternal
shields and the corresponding endopodal shield is free, we find
four pairs of hairs on the sternal shield, a fact which can only
be explained by the assumption that the metasternal shield has
coalesced with the sternal shield. In other genera, f.i. Gama-
siphis (fig. 4) all the endopodal shields are fused both with the
sternal and the metasternal shield. In Ewzip/is, on the other hand
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(fig. 5) the metasternal shield is very small and fused with the
corresponding endopodal shield.

In the paper quoted above I expressed the opinion that the
conformity in numbers of the hairs and the leg-bearing segments
signified that the four pairs of hairs indicated a former segmenta-
tion in four segments, and, there being, according to the generally ac-
cepted opinion, no true sternal shields in the acarina, the shields the
presence of which the hairs indicated were coxal plates, which in other
groups of acarina are known to have coalesced with the body wall.

3

Auctor delin.

Fig. 2. Ventral side of Macrocheles vagabundus Berl. ¥. Metasternal shields small,

not fused with the corresponding endopodal shield, but characterized by the presence

of h 4. Pores not delineated. — Fig. 3. Ventral side of Gamaselius. Metasternal

shield fused with sternal shield, which as a consequence has 4 pairs of hairs, the

posterior one of which is the metasternal hair. Endopodal shield 4 free. — Fig. 4.

Ventral side of Gamasiphis uncifer Tgdh. €. Meltasternal shield fused with the sternal
shield and the endopodal shield.

I have no reason to alter this opinion, rather I adhere even
more strongly than before to the view that only by taking into
consideration the position of the four sternal hairs are we able to
keep track of all the bewilderingly diverse combinations of the
ventral shields which we encounter in the Mesostigmata.

For instance there are, as I pointed out before (1912, p. 20),
two kinds of jugular shields which are not homologous with one
another. One kind bears the first pairs of sternal hairs and the
first pore and is therefore either a detached anterior portion of the
sternal shield (fig. 13) or represents a more primitive stage, before
a fusion of the coxal plates had been accomplished. The other,
generally smaller shield has no hairs and is merely thickenings of
the cuticle in the area between the first coxae, the sternal shield
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and the gnathosoma, in a way corresponding to the endopodal
shields of the other segments (fig. 1). For this reason I suggested
for them the name :pracendopodal> shields, while the old name
Jugular shields was reserved for the other shields.

Beside the four pairs of hairs the sternal shields are charac-
terized by three pairs of generally large, slit-shaped pores’, one
pair close to the first sternal hair, the second one between the
2nd and 3rd sternal hair and the last
one on the metasternal shield, provided
these are well developed (fig. 1). If
the pores were metamerically arranged
there would be four pairs of them, and
I believe it would be worth while to
look more systematically for them. Thus
I have found them in the genus Ewiplis
(fig. 5) where they are plainly visible
although the metasternal shield is very
small and fused with the corresponding
endopodal shield. Probably there is
one pore between each pair of hairs,
which would be equal to 3 pairs. At
least in the males where, the conditions
being more simple, it is easier to see
the pores, there are 3 pairs of pores,
situated between the hairs (comp. Tra-
gﬁrdh 1936 ﬁg 9) Auctor delin.

Fig. 5. Part of ventral side of
Eviphis ostrinus (K) 2. Meta-
sternal shield very small, fused

: rols - _ with endopodal shield, but re-
The confusion prevailing in the pre sissatiakle by s pore s the

sent classification of the Mesostigmata 1.5 1 2—h 4, hairs 2—4.
is, as pointed out earlier, due to the P 2—p 3, pores 2—3.
fact that greater importance has been
attached to a general similarity in shape than to the similarity of
such fundamental features as the shape and position of the ventral
shields of the females, as it is revealed through an examination of
the sternal hairs. There is, indeed, no better illustration of this
confusion than the fact that the three genera Zercon, Epicrosejus
and Polyaspis have been placed in the same family although there
cannot be the slightest doubt about that they belong to three
different families.

In Zercon (Asca) (fig. 6) the sternal shield is of the type found
in Macrocheles (fig. 2) with 3 pairs of hairs. The metasternal shield

Zercon, Epicrosejus and Polyaspis.

* These pores correspond pmbébly for the »lyriform organs» of other arachnida,
which have f. i. been recorded by Grandjean in the Oribatidae.
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is very poorly developed but the 4th sternal hair is present in the
same place as in Macrockeles. The epigynial shield is hinged to
the anterior edge of the great ventri-anal shields and has one pair
of hairs.

The genus Epicrosejus (fig. 7), on the other hand, of which I
have examined one species from the museum of Honolulu, is most
closely related to the genus Sejus. Its sternal shield has only two

Auctor delin. Auctor delin.

Fig. 6. Ventral side of Zercen Fig. 7. Fpicrosgus sp. 9. Sternal and ventri-
curiosus Tgdh. The metasternal genital shields .
shield is rudimentary its place being

indicated by hair 4.

pairs of hairs, the anterior one of which is inserted on a median,
triangular thickening of the cuticle, embracing the basis of the
tritosternum; the 2nd pair is inserted on a pair of small shields
which have a button-shaped projection directed towards the middle.
Behind this shield there is a narrow, crescent-shaped shield having
the remaining two pairs of hairs, the shield forming the anterior
lip of the transverse genital aperture. This shield, which I interpret
as the fused 3rd and 4rth coxal plates, is a very sigular feature
which Epicrosejus shares only with the genus Sejus (fig. 9).

The geniti-ventral shield is of the shape typical in Sejus but
is less simple, its antero-lateral angles being set off by two very
narrow, oblique ridges, which do not, however, extend to the an-
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terior margin of the shield but bend backwards in a V-shaped
curve and unite. The shield has 3 pairs of hairs and near the
antero-lateral angles one pair of pores. It is possible that these lines
foreshadow the splitting up of the geniti-ventral shield into 3 shields
which is a common feature in other tropical genera.

The genus FEpicrosejus has no place in the Ascaidae but must
be placed in the Sejidae, being fairly closely related in the genus
Sejus K.

The genus Polyaspis Berlese (fig.
8) hitherto referred to the same family,
the Ascaidae, has no affinity either to
Zercon or to Lpicrosejus. It has funda-
mentally the same characters as 7rac/y-
tes (fig. 12), although in different pro-
portions. Thus the tritosternum has
exactly the same, very peculiar shape,
the trunk beeing very short and broad.
The sternal shield is deeply excavated
to receive the very long and narrow
epigynial shield which has neither hairs
nor pores and is flanked in the posterior
half by the very narrow metasternal
shields which are placed extraordinarily
far back but are easily recognized by Auctor delin.
their hair. Coﬂsequentl}' this genus Fig. 2 Polvaspis sp. @. Sternal,
finds no place in the Ascaidae but is metasternal and epigynial shield.
most closely related to 7rackytes Mich.

Sejus and Epicrius.

In Sejus (fig. 9) the sternal shield is of a very peculiar shape,
being divided into two pairs of small, oval shields each bearing
one pair of hairs. These two shields obviously correspond to the
two first pairs of coxal shields, as I have previously suggested
(1912, p. 19). The epigynial shield is very large, covering almost
the entire space between coxae IIl and IV. It is not fused with
the corresponding endopodal shields, from which it is separated by
a narrow strip of soft cuticle. The anterior edge is concave and
forms the posterior lip of the genital aperture, the anterior lip
being formed by a very peculiar, transverse, crescent-shaped shield
which bears two pairs of hairs. If the assumption be true that
the hairs of the sternal shields through their position indicate the
presence of the coxal plate of the leg-bearing IV—VI segments,
then this insignificant shield must be interpreted as consisting of
the fused 3rd and 4th coxal plates as in FEpicrosejus.

Q—38277. Entomol. Tidskr. Arg. 59. Haft. 3—4 (1938).
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The epigynial shield of Seus must be interpreted as a coa-
lesced genital and ventral shield or rather a ventral shield where
there is not yet developed any genital shield, in spite of the fact
that it is placed far forward between the coxae. This interpreta-
tion is supported by the fact that this shield has 3—4 pairs of hairs.
This feature is, as a matter of fact, unique amongst the European
Gamasides, but is easily explained by the assumption of a fused
genital and ventral shield or part of ventral shield, the latter shield
furnishing the 2-—3 pairs of hairs.

From the foregoing it is evident that the shape of the ventral
shields of Sejus is so singular that it represents a type quite dif-

Auctor delin. Auctor delin.
Fig. 9. Sgus togatus K. 2. Sternal and Fig. 10. Epicrius geometricus @.
geniti-ventral shield. Sternal and geniti-ventral shield.

ferent from both the Gamiasides and the Uropodina. This genus is
also in other respects, as pointed out by me long ago (op. c. p.
22—23) a very primitive genus. Its systematic position will be
discussed further on.

The genus KEpicrius is by v. Vitzthum referred to the Sejzdae
of the subcohors Segiwa. An examination of the female of ZEps-
crius geometricus from Sweden has revealed the following features
(fig. 10). The number and position of the sternal hairs is the
same as in Sejus, only all the hairs and especially hairs IIT and IV
being much smaller and the latter not being inserted on any cre-
scent-shaped transverse shield, as in Sejus and Epicrosejus.

The geniti-ventral shield has a free margin only at the top,
the other edges being so indistinct that even with the aid of oil
immersion it is difficult to trace them. This proves that in Epz-
crins the genital aperture is a transverse fissure, as in Sejus and
Epicrosejus.  Most significant is the presence of two pairs of hairs.
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on the geniti-ventral shield. We have thus 4 pairs of hairs in
Sejus, 3 pairs in Epicrosejus and 2 in Epicrius, corresponding to
the different portions of the ventral shield which have coalesced
with the genital shield.

Trachytes.
The next genus which does not fit in the present classification

is Zrachytes. It is now placed amongst the Uropodina, but as
already pointed out this group is characterized by the feature that

Auctor delin. Auctor delin.
Fig. 11. Urebonella bicarinata Tgdh. Fig. 12. T7rachytes aegrota K. var.
Sterniti-metasternal and epigynial znermis Tgdh. €. Sternal-metasternal
shield. and epigynial shield.

there are no distinct metasternal shields, these being fused both with
the sternal and the ventral shield, forming a narrow rim round the
large, epigynial shield, as is indicated by the presence of the usual
4 pairs of hairs, which precludes the possibility of any metasternal
shields being concealed beneath the epigynial shield (fig. 11). The
epigynial shield itself has no hairs, while in the Gamasides it has
generally one pair of hairs (figs. 1—35). This means that the epigynial
shield of the Uropodidac is not homologous with that of the
Gamasides, not being fused with any hair-bearing shield, as in the
Gamasides.

In such an homogeneous group as the {rgpodide, characterized
by the absence of any distinct metasternal shields, there is obviously
no place for the genus 7rackytes in which I already in 1910 de-
monstrated the presence of a pair of distinct, very elongate meta-
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sternal shields (1910, fig. 10). On the other hand, the absence of
hairs on the epigynial shield is a character shared with the C(7o-
podide.

Another family the present systematic position of which is wrong
is the Celaenopsidae, which is now placed in the subcohors Gama-
sina, but is altogether too aberrant to be placed in any of the now
existing groups. Before I make an attempt to interpret the ventral
shields of this group it will be necessary to examine some tropical
genera.

Fedrizzia.

The first genus to be considered is Fedrizsia, described by G.
Canestrini from Australia in 1884. This genus (which, by the
way, does not seem generically different from the genus 7oxepeusia
Oudemans, described in 1928 from the Buru Islands) is very re-
markable in several respects. The sternal shield has the anterior
part set off as a separate jugular shield with one pair of hairs and
one pair of pores. The rest of the sternal shield is fused with the
endopodal shields and has beside one pair of pores 3 pairs of hairs,
the two posterior ones of which are placed in a transverse line
along the straight posterior edge of the sternal shield. This proves
according to my interpretation that the metasternal shield is fused
with the rest of the sternal shield. The posterior pair of pores is
present in its usual place.

In front of these hairs there is a very fine but quite distinct
line running across parallel to the posterior margin of the sterniti-

— metasternal shield. This line

seems rather significant,because

- £ if we assume that this line in-

dicates the place of a fusion

between two shields, we re-

cognize without difficulty in the

very narrow, transverse shield

the crescent-shaped shield of

Sejus and  Epicrosejus, which

also has two pairs of hairs

placed in a transverse row,
exactly as in Fedrizzia.

The most remarkable fea-
ture is, however, a large shield
shaped in outline almost like
a cup with perfectly straight
anterior edge, adjacent to the

Auctor delin. . ¢ ot
Fig. 13. Fedrizsia sp. 9. Jugular, sterniti- posterior margm of the'st‘?rnltl‘
metasternal, median and lateral shields. metasternal shield and dlstmctly
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set off at the sides from the endopodal shields. It has no hairs
but a pair of very conspicuous pores in the antero-lateral angles.

To an acaridologist, who is most familiar with the European
forms, it is a very peculiar shield, indeed, like nothing more than
the epigynial shield of the (7ropodina turned round 180°. It is
attached to the posterior edge of the sterniti-metasternal shield, the
other edges being free.

It is evident that this shield, although it occupies the
same position as the epigynial shield behind the sterniti-
metasternal shield, is not homologous with it but is alto-
gether a different structure already for the reason that
it is situated in front of the genital aperture.

If we examine some other tropical acarina the median shield,
as I am going to call it, loses, however, much of its strangeness,
And this investigation will also enable us to understand the features
even of the Celaenopsidae and the Antennoplioridae which do not
fit at all in the picture of the Mesostigmata as conceived hitherto.

Klinckowstroemia Tgdh.

The new genus Klinckowstroemia Tgdh from Surinam resembles
Fedrizsia in the division of the sternal shield. The jugular shield
is very large and has the usual hair and pore. The rest of the
shield has 3 pairs of hairs and one pair of pores, exactly as in
Fedrizsia, from which I conclude
that it is a sterniti-metasternal
shield. But instead of the single
shield which one detects at first
behind the sternal shield in Fe-
drizzia there are not less than four
shields in Alinckowstroemia. The
median one of these is evidently
homologous with the median shield
of Fedriszia on account of its
exactly similar position and the
presence of the conspicuous, slit-
shaped pores. The posterior shield
is undoubtly the epigynial shield.

But the lateral shields, the
edges of which in the anterior
half project a little and overlap
the edges of the median shield
and have 2 pairs of hairs, how Auctor delin.
e they to be mterpreted.’ s Fig. 14. Klinckowstroemia nov. gen. 2.

[ may add that at first I failed Jugular, sterniti-metasternal, median,
to notice these three shields in lateral and epigynial shields.
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Fedrizzia and it was only after the examination of Klinckowstroemia
had revealed their presence in that genus that I began looking for
them in Fedrizsia and allied forms of which I have quite a few,
as yet undescribed. The reexamination of several species left no
doubt that they are present also in this genus, although highly
modified. In some species the lateral shield are only visible as
almost linear shields running along the lateral edges of the median
shield, whereas the posterior, epigynial shield is to be found in
various degrees of reduction behind the median shield.

Paramegistus Tgdh.

In order to interpret these
structures I have resorted to the
reexamination of the myriopodo-
philous Awntennophoride Paranie-
gistus confrater Tgdh (described
by me from South Africa in 1907)
after having it macerated and
made transparent with lactic acid.
We notice that there is a distinctly
separate jugular shield with one
pair of hairs and one pair of pores.
The sternal shield is fused with
the metasternal shield and with the

Auctor delin. corresponding endopodal shields

Fig. 15. Paramegistus confrater Tgdh. Q. and has 3 pairs of hairs beside

Jugular, sterniti-metasternal, median, not less than 2 pairs of pores.

lateral and epigynial shields. The posterior margin of the ster-

niti-metasternal shield is deeply

excavated and this space is covered by a big, semicircular shield

which shows traces of being divided into a left and a right half

and is not distinctly separated from the sterniti-metasternal shield

at the anterior end. The posterior margin has a median mucro.
It has no hairs but one pair of lateral pores.

This shield I unhesitatingly identify with the median shield
of Fedrizzia and Klinckowstroemia, and it is both in Paramegistus
and Alinckowstroemia attached along the anterior edge exactly as
in Fedrissia. 1t is interesting that the median shield shows traces
of having been divided into one left and one right half. Behind
the genital aperture there are 3 shields, the median one being the
true epigynial shield, while the other two are homologous to the
lateral shields of Alinckowstroemia.
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Cercomegistus.

In the genus Cercomegistus Berlese (fig. 16) we find a blending
of the features of the genera Paramegistus and Klinckowstroemia.
The jugular shield is very large, distinctly separated from the rest
of the sternal shield and has the usual pair of hairs and pores.
The sternal shield is fused both with the metasternal shield and
with the median shield. In the an-
terior half of this large shield we
find the usual 3 pairs of hairs in
their usual places, only the exterior
hair in the posterior row is so ex-
ceedingly small that it might easily
have been overlooked, but for the
fact that there is a pair of hairs in
this place in the other genera.

The median shield is completely
fused with the sterniti-metasternal
shield, only faint traces of the fusion
beeing seen as a transverse line run-
ning across on a level with the angles
between coxae II and III. If there
are any pores, of which I am not
sure, they are very difficult to detect,
being so close to the lateral margin
that they are concealed underneath
the overlapping edges of the lateral
shields.

The lateral shields and the pos-
terior one, the epigynial shield, re-
semble very much those of Kimkow- _° s ‘&t

- 4 5 shield, sterniti-metasternal  shield
stroemia and are without the slightest . .q with median shield, lateral and
doubt homologous with them. epigynial shields.

Cercomegistus is by Berlese (1914,

p. 145) placed in the Megisthanidae with which it has nothing
to do, as will be patent through the following discourse.

Auctor delin.

Fig. 16. Cercomegistus sp. 9. Jugular

I have now endeavoured to offer evidence that the large, median,
posternal shield which is such a conspicuous feature in the genera
Fedrissia, Klinckowstroemia, Paramegistus and Cercomegistus has
nothing to do with the epigynial shield, decause it is always situated
in front of the genital aperture. It is indeed strange that such a
shield does not exist in the Gamasides nor in the Urepodina. Is
it a new departure in the tropical genera mentioned above, or does
it exist in the European genera although it is poorly developed
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and perhaps concealed by other shields? Before endeavouring to
answer this question it is best to study the different ways in which
the median shield may be modified on some other tropical genera,
Eusercon, Neo-Oudemansia and Syngynaspis.

Euzercon.

Eusercon has the anterior edge of the sternal shield shaped as
a free blade, with the usual pair of hairs and pores, but it is not
distinctly separated from the rest of
the shield. The remaining part of the
sternal shield has the posterior margin
deeply concave and along this margin
are placed one pair of circular pores
and two pairs of hairs; close to the
lateral hair there is another pore of
the typical shape (fig. 17). From
this 1 conclude that the metasternal
shields are not fused with the sternal
shield; and, as a matter of fact, there
is a pair of very well developed,
triangular metasternal shields which
are fused in the middle and have
one pair of hairs and one pair of
pores. This is @ most unusual feature
which we have not met in the tro-
pical genera so far examined.
But the shape of the posterior
Auctor delin. shields very vividly recalls the fea-
Fig. 17. Zusercon sp. . Sternal, tures known from Alinckowstroemia
metasternal, lateral and epigynial a. o. viz. a pair of lateral shields and
shield. one median, the epigynial shield. The
lateral shields widen, however, so
much in the anterior half that they meet in the middle for some
distance, where their edges are strongly chitinized. In this way they
foreshadow the development of the lateral shields of the the genus
Celaenopsis and allied genera. In FEuzercon we find no median
shield and must conclude that it is hidden beneath the lateral shields.
In order to investigate more closely the structures hidden by
the lateral and the epigynial shields I dissected another species of
Euzercon and removed the last mentioned parts (fig. 18). We notice
that the paragynial shields are well developed, widening gradually
backwards and wholly coalesced at the median ends. We further
notice that their surface is thickened to a narrow ridge, curved
almost like the upper lobe of a human ear, the median end of the
ridge widening like a pestle.




IVAR TRAGARDH: THE CLASSIFICATION OF THE MESOSTIGMATA 137

Auctor delin.

Fig. 18. Zusercon sp. Sternal and metasternal shields and vaginal structures seen
when the epigynial and lateral shields have been removed. Their outlines are, how-
ever, delineated.

The wall behind the paragynial shields has a peculiar structure
consisting of a pair of narrow, dark-coloured bars united at the
base and widening to two swollen, kidney-shaped knobs. The
lateral shields are excavated on the ventral side above these knobs
in order to leave room for them when the epigynial shield is shut.

Neo-Oudemansia.

The new genus Neo-Oudemansia called so in honour of the
venerable nestor amongst the European acaridologists dr. A. C.
Oudemans Arnhem, Holland, was discovered in a collection of
acari entrusted to me by Professor G. H. Carpenter Oxford, long
after I had investigated its two closest relatives Klinckowstroemia
and Cercomegistus. The new genus fits in beautifully between
these genera (fig. 19).

During the preparation the shields were separated a little which
was rather advantageous, enabling me to see their outlines better.
We notice that the jugular shield is well developed, with its hairs
and pores. The metasternal shield is fused with the sternal shield,
as is evidenced by the hairs. The median shield is well developed
and of the shape known from Fedrizsia and Klinckowstroemia.
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Thanks to the slight disarrange-
ment of the shields we notice
that the lateral edges are thin
and covered by the adjacent
edges of the lateral shields. To
the median shield there is at-
tached a peculiar,handle-shaped,
strongly chitinized piece which
vividly recalls the structure
found in Paramegistus (fig. 15).
The lateral shields are very
long and narrow, shaped almost
as those of Cercomegistus. Their
median edge projects into a
sharp tooth which fits in the
angle between the median and
the epigynial shield. Fortune
favoured me by enabling me
to see in which way these
shields opened. The specimen
being quite dry its interior was
filled by air which even the
heating in lactic acid failed to
expel entirely. The only way
to remove the remaining air,
which made the mite obscure,
was to press its belly with the blunt back of a dissecting knife.
The air bubbles then escaped through the genital aperture and
during the passage of the air through this opening both the lateral
shields and the epigynial shield opened like trap-doors, the median
shield remaining immovable thus acting in exactly the way one
assumed them to do according to their shape and structure.
Beside the handle-shaped structure mentioned above the walls
of the vagina have other, much more complicated structures. It
is, however, impossible to describe or understand these until a
detailed study of these parts has been made in many other genera.

Auctor delin.

Fig.19. Jugular, sterniti-metasternal, median,
lateral and epigynial shield of Neo-Oude-
mansia .

Syngynaspis Tgdh.

In the next genus, Syngynaspis, the ventral shields are developed
quite differently (fig. 20). There is one pair of jugular shields, each
with one hair and one pore. The metasternal shields are, according .
to the evidence of the hairs, fused with the sternal shield; but the
three pairs of hairs and the pore have a very peculiar position
being all arranged along the slightly concave posterior margin of
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the sterniti-metasternal shield. Behind this edge there is a narrow
strip of weekly chitinized cuticle and on this we notice very plainly
the characteristic, slit-shaped pore which is such a distinct feature
of the median shield of Fedrizsia, Klinckowstroemia a. o. This
narrow strip then is possibly the only visible remnant of the
so highly developed median shield of these genera.

There is no median, epigynial shield, the space between coxae
IIl being occupied by a single shield which, to judge from the
median incision in the anterior margin, is composed by two lateral
shields fused together. This shield, in
outline cup-shaped, is continued back-
wards by a irregular band of dark
chitin. The shield has not less than
8 pairs of strong bristles. Near the
base of the cup there is a pair of almost
circular, slightly convex discs with nu-
merous pores, which are presumably
homologous with the so-called zzguinal
shields found in some genera (comp.
fig. 6).

Between the sternal shield and the
anterior margin of the shield composed
by the fused lateral shields there is a
pair of narrow,strongly chitinized shields,
bent backwards in the middle which on Auctor delin.
closer examination prove to be pickaxe- gy 10, Symgynaspis nov. gen. .
shaped structures the handles of which jJugularshield, sterniti-metasternal
extend backwards underneath the lateral shield, and fused lateral shields.
shields while their anterior free edges act ~Epigynial shield not visible of

3 g the median shield only a narrow
as extra margins to the lateral shields. strip with the pores.
So far I have failed to discover any
similar structures in the genera examined by me. In Eviplis (fig.
5) there is, however, a pair of somewhat similar sclerites placed far
backwards between the epigynial shield and coxae IV and in Euser-
con there are similar structures (fig. 18).

Very remarkable is the absence of a true, external epigynial
shield. Because the presence of a median incision at the top of
the posterior shield and the 8 pairs of hairs seems to indicate that
it corresponds to the lateral shields of Alinckowstroemia and Cer-
comegistus which are derived from the ventral shield.

Celaenopsis.

Finally, in the genus Celaenopsis and allied genera we find a
different type of ventral shields which it would be difficult to inter-
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pret, unless we were acquainted with the shape of the genera
described above.

The sternal shield has sometimes the anterior part divided from
the rest and developed as jugular shields with one hair and one
pore, sometimes not. This seems to prove that these division is
of a secondary, adaptive nature and is not primitive. The meta-
sternal shields are not fused with the sternal shield, which, as a con-
sequence, has only two pairs of hairs beside the one pair of pores.
The genital aperture is covered by two large shields which meet
in the middle where they are ge-
nerally contiguous except at the
posterior end where there is a me-
dian epigynial shield, very differently
developed in the different species.
These two shields undoubtly cor-
respond to the lateral shields of
Klinckowstroemia, Cercomegistus a. o.
In the species examined by me they
have only two pairs of very distinct
hairs.

The anterior margin of these
shields is generally in the middle con-
tiguous with the posterior margin of
the sternal shield. Further laterally
the margin is slightly concave and

ABEIoE et here we notice a pair of very small

F[ig- 211-1 tCaffu’?wé‘?sis sp. ‘%’-lJl;)gullsr, but distinct shields which bear one
sternal, latera 5. . p

The me:a:;ernz? :lﬂl%rsnaarse l'i'ery pair of hairs and. one of pores. . In

sl these we recognize the metasternal

hair and the pore of the median shield

and this feature seems to me so significant that I interpret these

small shields as remnants of a fused metasternal and median shield.

The objection may of course be raised that the pore may just
as well be the metasternal pore, which is present in many genera
as f.i. Pergamasus, FEviphis a.o. But, on the other hand, when-
ever the metasternal shield is free, viz. not fuzed with either the
sternal or the endopodal shield and is of insignificant size as f.1i.
in Macrocheles then there is no pore. Hence the assumption may
be advanced that when on this small shield there is both a hair
and a pore the latter originates from the median shield.

Moreover, in Syugynaspis (fig. 20) we found a pair of pores
between the posterior edge of the sterniti-metasternal shield and
the fused lateral shields, which can hardly be anything else than
the pores of the median shield, the metasternal shield in this ge-
nus being fused with the sternal shield.
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At all events the genital shields of Celaenopsis and allied ge-
nera are build on a pattern so utterly different from that of the
Gamasides and the Urgpodina that the family must be referred to
a distinct cohors.

Megisthanus.

Further there remains to be considered the great tropical genus
Megisthanus Thorell (fig. 22) which by Berlese was classed amongst
the Celaenopsidae as a distinct subfamily, the Megisthaninae, but
is placed amongst the Awtennophoridae by
Vitzthum (1931).

The ventral shields of this genus differ
from all the genera hitherto investigated
and do not show any closer affinity
to any of them. The sternal shield is very
short, although it seems to be fused with
the metasternal shields to judge from the
presence of four pairs of hairs on it
Behind this shield there is a large aperture
closed by two semicircular shields fused
in the middle and carrying 4 pairs of hairs
and one pair of pores. These shields are
surrounded by a horsshoe-shaped, strongly
chitinized shield or thickening which is the
anterior edge of the long ventri-anal shield.

These shields I unhesitatingly interpret Auctor delin.
as the lateral shields present in Cerco- Fig. 22. Megisthanus sp. 9.
megistus and Klinckowstroemia because Sternal and ventral shields.
they have 4 pairs of hairs; although
derived from the ventral shield the lateral shields are often distinctly
separated from it, as we have seen in Klinckowstroemia (fig. 14).
Paramegistus (fig. 15) and Cercomegistus (fig. 16). It is therefore
not strange that they are detached in Megisthanus, but it is strange
that they have entirely usurped the function of both the median
and the epigynial shields.

Of the median shield and the epigynial shield there does not
seem to be any traces. Altogether Megisthanus is too differently
build to be in included amongst the Celaenopsidae, still less amongst
the Awntennophoridae. The most logical thing to do would be to
raise it to the dignity of a cohors, but provisionally I treat it as
a family.

Holothyrus.

Finally there is the genus Holothyrus left, generally considered
as a distinct suborder Holothyroidea Reuter on account of the four
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prosomatic stigmata, and embracing the largest Mesostigmata yet
known and restricted apparently to S. E. Asia. I have not been
able to examine any material of this group and must base my
opinion on Thon's paper (1906), which is unfortunate because
Thon was a specialist on Hydrachinds and his paper on the
Holothyridae seems to be his only paper on other acarina. Hence,
although his paper is excellent in many respects, he does not give
us all the details necessary to the interpretation of the ventral
shields.

Thon delineates four shields (fig. 23), one large posterior one,
two narrow lateral shields and one anterior narrow, transverse
shield. It seems to me that these shields
probably correspond to the epigynial
shield, the lateral shields and the median
shield known from the review I have
given. The metasternal shields are pre-
sumably fused with the sternal shield,
although it is impossible to be sure, no
hairs or pores being delineated or men-
tioned.

If we disregard the other features
of the Holothyridae we may say that in
Fig. 23. Holothyrus sp. 9. Genital the light of the present investigation

shields. [After Thon.) this group does not appear to be quite

as isolated as was formerly believed, or
shall we rather say that it shares its isolated position with quite
a few other tropical genera.

One observation made by Thon (L. c. p. 707) is very suggestive.
He noticed that in one female an egg was half-way through the
genital aperture and in so doing had opened all the four genital
shields which were movable in a manner similar to that of trap-
doors. In Neo-Oudemansia 1 was able to see the lateral and epi-
gynial shields move in the same way, the median shield remaining
immovable. The same applied doubtless to Klinckowstroemia and
Cercomegistus.  This is a method fundamentally different from the
method used in the Gamasides and the Urgpodina where there is
only one trap-door the epigynium, which opens the other shields
bordering on the genital aperture being immovable or almost
immovable.

e ———

2. The median and lateral shields.

When contemplating the facts brought to light by the present
investigation the most bewildering structure is without doubt the
median shield which is such a conspicuous feature of Fedrizsia,
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Neo-Oudemansia, Klinckowstroemia and the Antennoplioridae. Does
this shield exist in the other groups, although in such a state of
modification that it has escaped detection; has it altogether dis-
appeared or has it never existed:

In my opinion the answer to these questions is quite simple.
In those genera, where the anterior edge of the epigynial shield
does not project as far as to the posterior margin of the sterniti-
metasternal shield or to the metasternal shield, there is in front of
the genital aperture an area of very thin, structureless chitin which
continues backwards into the dorsal wall of the vagina. This area
corresponds in its position exactly to the median shield and it is
only the absence of any distinguishing features which has prevented
the acaridologists from taking any notice of it. We notice this thin
shield in Macrocheles (fig. 2), in Gamasellus (fig. 3) and in Zercon
(fig. 4). But in other genera, where the epigynial shield is so
large that its edges are contiguous either with the metasternal
shields, as in Pergamasus (fig. 30), or with the fused sterniti-
metasternal shield, as in Urobovella (fig. 11), we must expect the
median shield to be concealed underneath the epigynial shield.

In order to reveal its existence it is necessary to make a special
preparation by treating the mite with lactic acid, separating the
ventral from the dorsal surface and finally, after having stained it, by
removing the epigynial shield very carefully in order not to injure
any parts covered by it.

Ologamasus.

7 =
- -

For this purpose I choose the
female of Ologamasus pollicipatus
which seemed well suited, because
its sternal shield has some pre-
sumably primitive features (fig. 24)
which rendered it likely that the
genus would also reveal other pri-
mitive features.

We notice that the sculpture
of the sternal shield shows two
very fine ridges exactly in the
place where the coxal plates II and
III are fused, and, furthermore,
there is a median, longitudinal strip
of soft cuticle in the place where
the Coxal.plates meet. ‘The meta- Fig. 24. Sternal, metasternal and median
sternal shields are well developed shield of Ologamasus pollicipatus 9. Epi-
and behind them the cuticle is very gynial shield removed.

— ——— e

Auctor delin.
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thin but has a distinct median shield. This shield can hardly
be anything else than the median shield of Fedrizzia and Kliinckow-
stroemia, and it is very gratifying to behold in Ologamasus, which in
many other respects is a typical Gamaside, the great and con-
spicuous median shield of the genera mentioned above, albeit in
a reduced state.

We notice also in Ologamasus that along the postero-lateral
edges of the metasternal shields there is a small, more or less
triangular shield acting as a rim to the posterior part of the
metasternal shields. These shields I propose to call the parasternal
shields. My first idea was that these shields which occur f.i. in
Pergamasus (fig. 28) possibly were the highly modified remnants
of the median shield, which in some Awntennoplhioridae shows traces
of being divided into two shields. But the fortunate finding of
the median shield in Ologamasus, where the parasternal shields
also are present, proved that this interpretation probably is wrong.

Veigaia.

Looking for other genera amongst
the Gamasides beside Ologamasus
which have traces left of the median
shield it seemed to me that the genus
Veigaia might fulfill my expectations
in this respect. In a recent paper
C. Willmann (1936) has pointed out
that the anterior part of the epigynial
shield is shaped as an exceedingly
thin and transparent lamina, pointed
anteriorly and with serrate edges, and
often projecting as far forwards as to
the middle of coxa II

I have found the same lamina,
which is endeed so exceedingly trans-
parent that it is easy to understand
that it has hitherto escaped the atten-
tion of even the most keen-eyed
acaridologists. But even this im-
portant addition to our knowledge
of the female ventral shields of Ves-

Aocior detin: gaia has left undiscovered some other

Fig. 25. Veigaia sp. 2. Praeendo- detail? “ihiCh _are indeed so Strange
podal, sternal, metasternal and epi- that it is evident that the genus
gynial shields. occupies a very isolated position
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amongst the Gamasides, isolated enough to justify the establishing
of a separate family.

If one looks at the ventral side of a leigaia, even one made
transparent in the usual way, it is not possible to discern plainly
all the details of the shields forming the genital aperture. The
picture one sees is delineated in fig. 25. Apparently in the anterior
part of the epigynial shield one sees two dark-coloured sclerites,
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Auctor delin.

Fig. 26. Posterior part of sternal shield, metasternal and median shield and dorsal
side of vagina. — Fig. 27. Epigynial shield.

one behind the other, and the edge of the shield seems to be
thickened, forming narrow, sickle-shaped pieces.

If, however, we separate the epigynial shield from the rest so
carefully that no structures are distorted we notice that these
structures are far more complicated than what appears on first
view. The posterior of the two dark-coloured pieces proves to be
the anterior top of the non-hyalin part of the epigynial shield, the
hyalin rim of which is now very easy to see (fig. 27). But the
anterior, button-shaped piece as well as the two sickle-shaped
lateral pieces do not belong to the epigynial shield at all, but are
thickenings of the dorsal wall of the vagina (fig. 26). Consequently

10—38257. Enfomol. Tidskr. Arg. 59. Haft. 3—g (1938).
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these sclerites are specialised structures of the median shield just
as the rounded shield of Ologamasus!

In the genus Gamasellus, generally considered closely related
to Veigaia, there are no such structures. Thus once more the
minute examination of the female ventral shields has revealed un-
expected features which must be taken into consideration, if a na-
tural system is to be achieved.

In this instance only the lateral edges of the median shield are
strongly chitinized, evidently for the purpose of forming the edges
of the genital aperture. The function of the button-shaped structure
which is supported on a short stalk is rather obscure, until the
dorsal side of the epigynial shield is examined. It is placed so
close to the posterior margin of the sternal shield, which is ex-
cavated in order to leave room for it, and at the same time so
closely in front of the stongly chitinized top of the epigynial shield,
that it seems to form a mechanism which acts as a lock when
the epigynial trap-dor is closed. Since, however, the hyalin part
of the epigynial shield projects so far forwards that it covers the
whole posterior part of the sternal shield, it is evident that the
mechanism cannot function, unless the tooth of the epigynial
shield projects on the upper, inner surface of the shield. As a
matter of fact it was very easy to prove this by dissecting
another specimen and making a preparation of the dorsal side of
the epigynial shield.

Macrocheles.

The lateral edges of the epi-
gynial shield of Macrocheles cover
two oblique, bar-shaped sclerites
(ig. 2, p 126). Itis, however, not
possible to see their relation to
the epigynial shield unless the
latter is removed. In fig. 28 such
a preparation is delineated. We
notice that the dorsal wall of the
vagina of Macrocheles resembles
that of Veigaia (fig. 26) in some
respects. Thus the lateral edges
are thickened in both, forming a
kind of frame, between which the
hyalin cuticle is stretched. To the
posterior end of these thickened
Fig. 28. Macrocheles sp. Sternal and edgES A Palr Of narrow:, short
metasternal shield and dorsal wall of Dars are hinged; these widen an-

vagina. teriorly and evidently serve to

Auctor delin.
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strengthen the attachment of the epigynial shield, at the same time
forming a kind of articulation.

The metasternal shields are very small, oval but have both the
hair and the pore.

This investigation shows how necessary it is to examine the
parts concealed by the epigynial shield, if we wish to elucidate
the relationship between the different genera. It is obvious that
Veigaia and Macrocheles are closely related.

Pachylaelaps.

Finally I have investigated a genus
where the metasternal shields are fused
with the sternal shield (fig. 2g9). The sur-
face structure reveals the fact that, just
as in Ologamasus (fig. 24) some elevated
lines seem to indicate the outlines of
the sternal shield III, similar lines in
Pachylaelaps seem to indicate the out-
lines of the metasternal shields. If this
assumption is valid, the part of the
sternal shield behind the metasternal
shields which is devoid of any sur-
face structure may be interpreted as

the median shield. Further investiga- Auctor delin.

tions are necessary to settle this ques- gig 29, Pachyiaciaps sp. 9. Sternal

tion. and metasternal shield.
Pergamasus.

In Pergamasus 1 have looked in vain for traces of the median
shield. The parasiernalia, on the other hand, are even better
developed than in Ologamasus. But in Pergamasus the walls of
the vagina have sometimes a very complicated structure, being
provided with projections and pockets of different kinds. Thus in
P. brevicornis (fig. 30) there is a pair of sharp, lateral teeth and
in the posterior wall a bifurcate appendage, and in 7. crassipes
var. longicornis (fig. 31) there are two rather stout and blunt
appendages.

It is conceivable that the median shield, which in Ologamasus
is nothing else than a thickening of the dorsal wall of the vagina,
has taken part in this armature of the vagina in Pergamasus. This
assumption is strengthened by the fact that in Ologamasus, where
the median shield has retained its presumably more primitive
structure there is no armature in the walls of the vagina.
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The lateral shields, on the other hand, which are so conspicuous
in the same genera, seem to have left no traces, which after all
is not so very remarkable, if my view that they are derived from
the ventral shields is true. Because with the great development
of the sternal and metasternal shields in the Gamasides there is
really no space left for the lateral shield which presumably has its
original position behind coxae IV.

Auctor delin,

Fig. 30. Ventral side of Pergamasus brevicornis Berl. @.  Epigynial shield removed

in order to show the armature of the vagina. Right metasternal shield only partly

delineated. pe¢, praecendopodal shield. s¢# 7—g, sternal hairs. p 7—gz, pores (lyri-
form organs); mf, metasternal shield; ps/, parasternal shield; #», vagina.

In the Uropodina 1 have not been able to find any traces of
the median shield, a fact which may be explained by the great
size of the epigynial shield.

So far I have only considered the ventral shields of the females,
and of these only the structures visible without any other prepara-
tion than making the animals transparent by lactic acid and after-
wards separating the ventral side from the dorsal one and removing
the epigynial shield, a procedure which I consider very important
in order to show plainly all the structures.

But every specialist knows that underneath the epigynial shield
there are quite a few structures, the mere outlines of which are
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sometimes delineated and used as a mean for separating the dif-
ferent species. Nobody has, however, as yet seriously attempted
the difficult task of dissecting these parts, still less of describing
them in their relation to one another or of homologizing them.

In some species the walls of the vagina has a very character-
istic armature, consisting of spines and processes of varying shape.
Thus in Pergamasus brevicornis (fig. 30) this armature is so cha-
racteristic that the female is at once recognized. And the vaginal
armature of Pergamasus crassipes
var. longicornis (fig. 31) is not less
easily recognized.

I am fully convinced that an
investigation of the armature of the
vagina would prove very fruitful and
greatly help us to comprehend the
bewildering diversity displayed by
the Mesostigmata. These structures
will, however, not been properly un-
derstood until we know more of the
ways of copulating.

But not less important is that
the fauna of the tropics be in-
vestigated thoroughly as regards the
Acarina. We are bound to find a
wealth of peculiar forms which will
throw light on their comparative mor-
phology and on their classification. Auctor delin,
That conclusion may safely be drawn  gjg 31, Sternal and metasternal
from the examination presented here shields of Pergamasus crassipes var.
of only a few genera of which 1 /engicornis,Epigynial shield removed.
happen to possess material.

Furthermore the characters of the ventral shield of the females
must of course be correlated with other characters, as f.i. of the
mouthparts, especially the hypostome the closer investigation of
which has only begun, quite naturally since its investigation is
bound to prove even more difficult than that of the genital armature.

3. Summary of the results.

The investigation of the ventral shields of the females of the
Mesostigmata given here is admittedly of a rather fragmentary
nature, because I have purposely chosen only a few genera the ex-
amination of which seems to throw light on the classification of the
group. Still I venture to think that my purpose has been achieved
at least to some extent, since it has brought out some salient
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points the interpretation of which may at least be used as a work-
ing hypothesis for future researches.

The results obtained may tentatively be formulated in the fol-
lowing way.

1. The so-called sternal shields are not real sterna, but coxal
shields derived from the legs, the first article of which has coa-
lesced with the body wall.

2. The coxal shields, four in number, are characterized by
the presence of one pair of hairs each, which persist without ex-
ception and for this reason can be used as indicators of the pre-
sence of the shields even when they are fused with other shields
or removed from their original position.

3. The coxal shields are further characterized by the presence
of three pairs of pores (lyriform organs) of which the anterior one
always is placed close to hair I, the posterior one close to hair
IV and the median pore between hair II and IIL

4. The coxal shields are generally fused with the corresponding
endopodal plates, with the exception of the first endopodal plate
which is generally free, since it does not take part in the forma-
tion of the armour surrounding the body, the first pair of legs
being always directed forwards and more free than the other legs.

5. The so-called jugular shields are of two kinds: either de-
tached portions of the sternal shield and homologous with coxal
shields I or part of them, in which case they always bear hair I
and pore I. Or they are mere thickenings of the cuticle, laterally
often fused with the endopodal shield I. They have then neither
hair nor pore. The former are here called jugwlar, the latter
pracendopodal shields.

6. The coxal shields I—III are generally coalesced, forming
a single shield, except in some primitive genera, such as Sejus
(fig. 9) and Epicrosejus, (fig. 8) where there are indications of se-
parate coxal shields I and II, and in Ologamasus (fig. 24) where
the surface-sculpture reveals the presence of a narrow, median
strip of cuticle between the coxal shields and indicates the fusion
line of the coxal shields II and III. Possibly the surface-sculpture
in other genera will also reveal traces of these fusion lines.
This seems at least to apply to Packylaclaps (fig. 29).

7. The metasternal shields are subject to great variations both
in shape, size and position, probably owing to their forming the
antero-lateral rim of the genital aperture, which itself varies greatly
in shape and position.

They may be fused with the rest of the sternal shield (Gama-
sellus (fig. 3), Fedrizsia (fig. 13) etc.), or they may be fused only
with the corresponding endopodal plate but otherwise free and
developed as paragyneal shields (Pergamasus (fig. 1) etc.), or they
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may be free and almost obliterated (Macrockeles (fig. 2)), or they
may be fused with the endopodal shield but small, not acting as
paragynial shields (Zvip/kis (fig. 5)), or they may be free but greatly
modified and placed far backwards along the lateral edge of the
epigynial shield (Zrackytes (fig. 12), Polyaspis (fig. 8)). But whatever
their fate they are always recognized by the presence of hair IV
on them.

8. Behind the metasternal shields or the sterniti-metasternal
shield there is in some genera a large median shield, devoid of
hairs but often provided with a pair of large pores (Fedrizsia,
Klinckowstroemia, Paramegistus etc.). This shield must not be con-
Sused with the epigynial shield, because it is always placed in front
of the genital aperiure and is attached fo the posterior edge of the
sterniti-metasternal shield.

9. The median shield does not exist as a distinct thick, well
defined surface structure in the two large groups Gamasides and
Uropodina, being found only in the Awtesnophoridae and in the
tropical genera enumerated above.

10. The median shield is most probably only a special devel-
opment of the dorsal side of the vagina which in most genera is
concealed by the epigynial shield, not taking part in the forma-
tion of the exterior body-wall. In many Gamasides (Macrockeles,
Zercon) the shield is visible as a thin, transparent membrane be-
tween the sternal and epigynial shield.

11. It is not possible yet to judge whether an external median
shield is a primitive feature or not. My personal opinion is,
however, that the median shield is an highly adaptive feature
found only in mites which live and presumably undergo their
development on other arthropods which have a hard and polished
surface.

12. These genera are all shieldshaped in order to adhere to
the polished surface and the ambulacres are provided with powerful
suckers. I suppose that the shape of the genital aperture, being
opened not by a large, trap-door shaped shield as in many other
acarina, but by slightly opening the lateral shield and the small
epigynial shield, is indispensable when ovipositing under these
circumstances.

13. Nevertheless it is a remarkable fact that, even in genera
where the dorsal wall of the vagina is not visible from the outside
but completely covered by the epigynial shield, there is some-
times a circular shield which vividly recalls the median shield
(Ologamasus fig. 24). In Veigaia (figs. 25—27) the lateral edges
of the shield are strongly chitinized and in many other genera
there are structures which are specialised parts of the dorsal wall
of the vagina.
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14. The median shield is either quite distinct (Fedrizsia,
Kilinckowstroemia) or more or less fused with the sterniti-meta-
sternal shield (Cercomegistus, Paramegistus).

15. In some of the Gamasides (Pergamasus etc.) there is a
pair of distinct shields attached to the posterior edge of the meta-
sternal shields; these I have called the parasternal shields. They
have nothing to do with the median shield.

16. The reduction of the median shield in the Gamasides and
the Uropodina is presumably due to the great development of the
epigynial shield, which especially in the Urgpodina occupies almost
the entire intercoxal area.

17. In the more primitive forms (Sejus, FEpicrosejus) there is
no distinctly separated epigynial shield, only traces of a division
of the anterior edge of the ventral shield into three lobes. When
the epigynial shield is well developed as a distinct shield but not
fused even with the endopodal shield IV, nor with any portion
of the ventral shield, it has no hairs and never any pores at least
of the type of the lyriform organs. When the epigynial shield
has a pair of hairs or more this is due to its having coalesced
with part of the ventral shield.

18. In many genera the epigynial shield is flanked by a pair
of lateral shields which apparently have the same function as the
paragynial shields, when these are present, as in Pergamasus a. o.
genera, viz. that their median edges act as edges of the genital
aperture and in some degree are movable.

19. The lateral shields are derived from the anterior part of
the ventral shield through a further development of the division
into three lobes indicated in the primitive genera. Their nature
of being merely detached portions of the ventral shield is revealed
by the presence of a varying number of hairs on them.

20. The lateral shields are best developed in the genera which
have a well developed median shield (K/inckowstroemia, Cercome-
gistus), but at the same time there seems to exist a certain com-
petition between the four shields surrounding the genital aperture.
Thus in Fedrizsia, where the median shield has reached its greatest
size, the lateral shields are reduced almost to linear structures.
And in Celaenopsis, on the other hand, they are so large that they
are contiguous in the middle, the epigynial shield becoming re-
duced in size accordingly. In Syngynaspis they are fused with one
another so completely that there is no external epigynial shield,
and in Megisthanus they are developed as the only genital shields
visible from the outside.
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4. The different types of genital apertures.

The main result of the present investigation is the discovery
that there are at least five different types of genital apertures and
surrounding shields in the females of the Mesostigmata.

Type 1.  The primary transverse, slit-shaped aperture.

This is accompanied by the absence of a distinct epigynial
shield, this being either not differentiated from the geniti-ventral
shield or fused with part of the ventral shield. This type which
is the least specialized I consider the most primitive, because the
forms belonging to this group have several other very primitive
features. This group is the cohors Sejina, embracing the two
families Sejidae and FEpicriidac.

Type 1I.  7he V-shaped type of aperture with median shield.

This is accompanied by the development of a great median
shield, flanked by a pair of lateral shields, derived from the ventral
shield, between the posterior ends of which the epigynial shield
is situated. The genital aperture is opened in the way that the 3
shields forming its posterior edge open a little.

This group may seem to be as highly specialized as group III,
which embraces what is left after the removal of quite a few genera
and families from the groups Gamasides and Uropodina, which
hitherto were considered sufficient for all the Mesostigmata. But,
on the other hand, the presence of a vestigian median shield in
some Gamasides is very puzzling and seems to suggest that this
group may be derived from group II, which then must be the
more primitive of the two.

This group embraces the cohors Fedrizziina with the families
Fedrizziidae, Antennophoridae, Cercomegistidae, Celacnopsidae and
Euserconidae.

Type 1. 7he trap-door-shaped type of genital aperture.

The genital aperture is closed by a more or less triangular
shield, point forwards.

This is either fused with part of the ventral shield (Gamasides)
or not fused with any part of the ventral shield (Urgpodina). This
shield is hinged to the anterior edge of the ventral shield and
opens like a trap-door. In many genera the anterior edge of the
shield is exceedingly thin and adheres to the posterior edge of
the sternal shield, so that in this way a kind of transverse fissure
may be said to exist, which, however, is of a kind different from
that of group I, because in the latter instance there is always a
distinct epigynial shield.
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Type IV. The secondary transverse, slit-shaped aperture.

This type is actually rather similar to type I, but is far more
complicated (fig. 20) through the presence of the pickaxe-shaped
sclerites, through the presence of the pores interpreted as belonging
to a greatly reduced median shield and by the supposed fusion
of the lateral shields. In spite of its superficial resemblance to
type I it is undoubtly related to type Il from which it is derivated
through the complete fusion of the lateral shields, which is fore-
shadowed by their increasing in size in the Celaenopsidae. To this
group only Syngynaspis belongs.

Type V. The Vshaped type without median shield.

The genital aperture is v-shaped and closed by a pair of shields,
which are hinged to the posterior edge of the sterniti-metasternal
shield. Only genus Megisthanus.

5. Key to the Mesostigmata according to the shape of the
female ventral shields.

If we try to summarize the results of this investigation we
may say that the present classification has altogether failed to take
into consideration the different forms which do not conform with
the characters of the Gamasides and the Uropodina. Both these
groups are each in its way highly specialized groups. Neither
Sejus, nor Celaenopsis, nor the Awutennophoridae, nor Fedrizzia,
Klinckowstroemia, Cercomegistus, or Euzercon belong to either
Gamasides or Uropodina.

The genus Sejus (and allied genera) is, as pointed out by me
already 25 years ago, the most primitive Mesostigmata as yet
found, on account of the genital shield not being separated from
the ventral shield. It would be tempting to compare them with
the marsupials amongst the mammals. As a matter of fact isolated
species of this group are found both in palearctic and nearctic
regions but it attains its highest development in Australia where
it has specialized in several directions just as the marsupials. For
instance in the collection of acarina brought home by Mjoberg
there is a species superficially exceedingly similar to a Parasitus,
but it has the typical ventral shields of Sejus.

The first character to be considered when attempting a classi-
fication is the presence of a distinct epigynial shield. Still there
is the difficulty that this feature may either be primitive or sec-
ondary. A systematic group comprizing forms without distinct
genital shield would, as a matter of fact, be very artificial. DBe-
cause it would contain both Sejus, where this feature is without
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doubt primary, and Syugynaspis where presumably the genital
shield is concealed beneath the lateral shields wich have coalesced
except for a small incision in the anterior edge, and Megisthanus
where the lateral shields have been detached from the rest of the
ventral shield and imitate a pair of epigynial shields.

I.

1118

I11.

1V.

Genital aperture a transverse fissure in front of a presumably
primarily undivided geniti-ventral shield, which has 2 or more
pairs of hairs. Traces of segmentation of sternal shield.
I Cohors Sejina.
A. Sternal shield III and IV fused, forming a narrow trans-
verse shield, separated from the remaining sternal shield
Fam. Sejidae.
AA. All sternal shields coalesced . . . . Fam. Epicriidae.
No epigynial shield, its function having been taken over by
the lateral shields.
B. Lateral shields fused in the middle except for a small
median incision at the anterior margin. Median shield
rudimentary . . . . . Fam. Syngynaspidae.
BB. Lateral shields not fused separated from the rest of the

ventral shield. No median shield . . Fam. Megistanidae.
Distinct epigynial shield, without hairs. Median and lateral
shields generally present.

C. Metasternal shield fused with sternal shield. Median shield
well developed . . . . . . Cohors Fredrizziina.

E. Median shield separated from sterniti-metasternal
shield. Lateral shields rudimentary.

Fam. Fredrizziidae.

EE. Median shield partly fused with sterniti-metasternal

shield |, . s . Fam. Antennophoridae.
EEE. Median shield completely fused with sterniti-meta-
sternal shield . . . . . . Fam. Cercomegistidae.

CC. Metasternal shields free. Median shield rudimentary.
Cohors Celaenopsina.
F. Metasternal shields well developed.
Fam. Euzerconidae
FF. Metasternal shields greatly reduced.
Fam. Celaenopsidae

Distinct genital shield. No strongly chitinized, well-defined
median shield nor any lateral shields.
G. Epigynial shield with one pair of hairs (exceptionally
more) . . . . . Cohors Gamasides.
GG. Epigynial Shle]d mthout halrs
H. No distinct metasternal shields Cohors Uropodina.
HH. Distinct metasternal shields . Cohors Trachytina.
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i. Epigynial shield distinctly separated from ven-

tral shield; no hairs . . . . Fam. Trackytidae.
ii. Epigynial shield not separated from ventral
shield; 1 pair of hairs. . . Fam. Polyaspidae.

For obvious reasons it has not been possible in this key to
take into account more than some genera and families viz. precisely
those which according to the new interpretation set forth here find
no place in the Gamasides or the Uropodina. 1t has not been my
intention here to build up a new classification, but only to point
out the most apparent errors in the old classification. If the views
expressed here are accepted by other acaridologists many genera
will have to be reexamined in order to reveal the features emphas-
ized here, which must be investigated in order to ascertain the
systematic position of these genera.

The following explanatory remarks must be added to the classi-
fication given above.

Cohors Sejina. To this cohors, characterized by the presum-
ably primary non-division of the ventral shield into an epigynial
shield and by the presence of a simple, transverse genital fissure,
only the genera Sejus, Epicrosejus, Zuluacarus Tgdh and Epicrius
can be referred, until further investigations have been carried out.
The former three genera belong to the same family Sejidae, from
which, however, the genera ZEpicrius must be removed. FEpicrius
is, however, fairly closely related to Sejus, and for this reason the
fam. Epicrizadae has been referred to Sejina.

It is my firm conviction that as soon as the tropics have been
more thoroughly investigated there. will be found a wealth of new
forms belonging to this, the most primitive group of the Meso-
stigmata. 1 may call attention in this connection to the fact that
Mjoberg's collection from Australia contains a genus masquerading
as a Gamaside buth through the investigation of the ventral shields
of the female revealed as closely related to Sejus.

Cohors Fredrizsiina. Those forms which are characterized by
the presence of the peculiar median shield it seems advisable to
refer to a special cohors. The genus Cercomegistus has been pro-
visionally made a family, because the median shield has coalesced
with the sternal shield, a feature which is, however, foreshadowed
by some Autennophoridae, where there is a partial fusion between
these shields. Alinckowstroemia is a sufficiently close relative to
Fredrizsia to be referred to that family.

Cohors Celaenopsina. Although the Celaenopsidae through the
presence of a pair of lateral shields undoubtly are related to the
cohors Fredrissitna, yet the absence or almost reduced state of
the median shield seems important enough to justify the establish-
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ing of a distinct cohors for the Celaenapsidae. Although Eusercon
is distinguished by the presence of well developed metasternal
shields, yet the shape of the lateral shields is so similar to that
of the Celaenopsidae that 1 treat the family Ewserconidae as be-
longing to the cohors Celaenopsina. The genus Megisthanus is
altogether to aberrant to be included amongst the Antennophoridae.
It certainly must be made the type of at least a special family, the
Megisthanidae, and may eventually prove to represent a distinct
cohors.

Cohors Gamasides. From the group must be removed the
groups mentioned above and further the genus Polyaspis (and allied
genera), which has only a quite superficial resemblance to Asca
(Zercon) and FEpicrius, and on closer examination reveales itself as
most closely related to the genus 7rackytes, hitherto placed amongst
the Urepodina.

Cokors Uropodina. 1f this cohors is defined as having no
distinct metasternal shields, these being fused both with the ster-
nal shield and the ventral shield, the whole structure forming a
rim round the large epigynial shield, then, as pointed out before,
the genus 7rackytes, and possibly other genera must be removed
from it.

Cohors Trackytina. As pointed out before this genus shares
with the U7ropodina the feature that the epigynial shield has no
hairs. But there is, on the other hand, a profound difference, in
as much as 7rackytes has very peculiar metasternal shields, flank-
ing the sides of the epigynial shield. This is a quite unique feature,
so far only shared with Polyaspis. Both genera also agree in the
peculiar shape of the tritosternum which is exceedingly short but
very broad. There is, on the other hand, the important difference
between the two genera that in 77ackytes the epigynial shield is
distinctly separated from the ventral shield and has no hairs,
whereas in Polyaspis the division between these shields is rather
vague and the epigynial shield has a pair of thick hairs in the
posterior angles, which probably are derived from the wventral
shield.
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