


1.

A

The localities surveyed for the taxonomic studies of
soil Oribatid nites are the districts of Cachar, North Cachar
and Kardi Anglong (Mikir Hills) of Assam and adjoining areas
in Northeastern India, As there is no account of soil orida-
tid fauna in Assam, a survey was undertaken to explore the
acarine fauna from different places of these three districts
during the period of January, 1977 to December, 1978. Accor-
ding to Ward (1934) the North Cachar Hills and Mikir Hills
are formed dy Himalayan thrusting and override the weaker
folding of the Naga-Patkai arcs. The district of Cachar is
bounded by swamps mainly on the valley of river Barak and its
tridutaries. These three distriocts of Assam are in the North-
east India and the climatic factors are high humidity (80-90%),
frequent rainfall and moderate to mild temperature without
extremities of heat or cold (generally 19-20°C) and edsphic
factor like high fertility of soil. In Assam, the average rain-
fall 1s 2000 mm, vhereas in Cachar district is 2900 mm.

The topography, climate and altitudinal modulations of
these three districts of Assam harbours the enriched faunal
treasure of this group of soil micro.arthropods. Mani (1968)
is of opinicn that the optimsl conditions for different soil
assoclations are primarily governed by the depth of the soil,



the nature of the soil, the gradient of the ground, tempera-
ture, humidity of the soil. Considering all these, taxonomie
study of soil Oribatid mites seemed most interesting and of
profound scientific interest in these three districtsof Assam.
Sampling were done from different ecological niches as per
locality indicated in the maps.

These three districts of Assam are located at 26°30' ¥
latitude to $4°15' N latitude and 92°% longitude to $3%5' B
longitude. According to Census 1981, the area of Cachar dis-
trict 13 6961.82 sq.km. and North Cachar and Kardi Anglong
15218.84¢ sq.km,

Geographically they are important for the most complex
tectonic environment for the spatial assocliation of lamd
forms as follows j5- ,

The Shillong horst with the south facing serap in the
north; the Naga-Lushal Hills with intrenched drainage follov-
ing west; the lacustrine terraces flanking the Shillong horsty
the gentle plain exhumed by river Barak and its tributaries;
the svamp interlaced with alluvial levees formed by the pro-
minent rivers which act as distinet high grounds in contrast
to the depressions in interfluve tracts.

The prineipal river of Cachar is Barak vhich rises on



the southern slopes of the lofty ranges of Nagaland. From there
i1t flovs a vesterly and southerly course to Tipaimukh, vhers
it sharply turns to the north and for a consideradle distanee,
forms the boundary line betwesn Cachar and Manipur, The tribu-
taries of the Barak are the Jiri, Chiri, Madhura, Jatinga,
Dhalesvari and Longai.

The Barak valley consists for its main part largely of
swampy flats broken by numerous lov isolated hills and ridges.
The Garo hills mark the limit of the valley - abruptly in the
| north, but the south sastern boundary is of a different chara-
| cter - long spur of high land project from Tripura and the
Migo Hills and betveen them are bdroad valleys usually diver-
sified with many low isolated hills, There is a monoclinal
fold separating the tertiaries of the Barak villcy from the
older rocks of the Shillong plateau. In the south, the strata
have deen folded into north and south vave-like corrugation
which give rise to alternate rovws of hills and valleys,

The strata of the Barak valley belong entirely to the
never division. The oldest rocks found within the valley are
the sandstones of the Barall series and even this occupies a
small area to the southeast of the Ealflong-Disang fault in
the North Cachar Hills. The lower beds of the Surma series
above the Baralls consist of & serles of alternations of shale,
sandy shale, mudstone, shaly sandstone and their conglomerates,



having & saximun thickness of 12,000 ft. (3,660 m) or a fairly
high and usually compact group of Hills. The upper beds of the
Surma series are mainly soft sandy shales with their sand
stones, They give rise to & long strip of swampy ground broken
by a series of Tilas, Many of the lover and scattered hills are
made up of sand and clay belonging to the Tipam series. NMest
of the tea cultivation in the Barak valley i on the Tipam
bed. Another interesting feature is the presence of gravel in
the plateau deposited by the Barak and its tributaries. The
flat ground is largely ocecupied by clayey alluvium. Depressions
here form "bills" (marshy places) of different shapes and
sizes. The streams follov a tortous and unstable course in

ths alluvial ground.

Near Halflong, the difference detween the plateau . land
and the hilly region is well marked due to the presence of a
thrust-fault known as Halfleng-Dissang fault. This dloek of
land 13 regarded as being & part of the ancient Gondvana land,
A ‘large portion of the platean 13 covered dy metamerphic rocks
such as gneiss, schist, quartszite etc, and granite into vwhich
peridotite and dolorite have sometimes intruded. Sehist, slates,
quartsites and conglomerates are less ancient and they are
grouped together as the Shillong series., These rocks are found
in the Mikir Hills (Xarbi Anglong).



C. Climefs

The weather and climate of Assam are guite distinet from
that of the rest of areas of the country., The pioneer climato-
logist Dr., W, Xoppen has recognised the climate of this region
as humid meso-thermal Gangetic type (Cwg).

The climate of Assam is controlled by five dominant fae-
tors, such as (a) the crography, (b) the alternating pressure-
cells of K.W.Indla and the Bay of Bengal; their periodic osci-
'llutions, (c) the bnanninmco of maritime tropical air mass
(mT), (d) the roving periodic vestern disturbances and (e) the
local mountain and valley winds. Besides these five important
factora, the latitudinal position, its extensive vater bodies
and the local storms play a remarkadle role in creating variadle
vweather conditions in thes State.

The seasons in Assam can easily be distinguished from the
nature of distribution of (a) temperature, (b) rainfall, (c)
rainy days and {(d) fog., These four elements of weather vary
quite conspicuously from season to mum and from p}.m to
place. On these bazis, the year may be divided into four distinct
seasons, viz., (a) winter, (b) pre-monsoon or summer, (c) monsoon
and (d) retreating monsoon.

The winter season sets in with the beginning of the month
of December and continues till February. This season is chara.

cterised by cool weather, with occasional scattered thunder.
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shovers and freguent worning fog.

D. ZIype of scll

The soil of Cachar district is sandy and clay loam type.
The average pB of the soil is 5.00, the average organic carbon
is 1%, PgOg (available) is 15-20 kg/hectre, Kg0 (available)
13 100-125 kg/hectre, Fe, Mn, Cu, B. Zn content is adequate.

Due to deformation of roock, the soil of North Cachar
Hills and Mikir Hills is loanr, clay lcam and sandy loam with
high acidity and pH of soil varies in different parts of these
two districts,

In wost parts of the distriect of Cachar, the soil is
peaty and saline peaty; and on the southern part older allu.
vial soils are predominent. Red sandy soil and red loamy soil
are also found on south-eastern part of Cachar district. Red
sandy soils are predominent on the northorn part of Cachar
district and uouth~o§stcrn part of North Cachar district,
rest of the North Cachar district is covered by laterite soil.
Red sandy type of soil ia also well predominent on the entire
northern belt and some middle part of the Mildr Hills. A
pértion of Mikir Hills, surrounding Diphu (Headquarter of
Karbi Anglong district) 1s covered by red loamy soils.

The phytogeographical region of these three districts
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of Assam may be divided into the following regions according
to the flora.

(a)

The forests are composed of & very large number of plant
species and present a 3-storeyed appearance. The top storey

consists of some isolated tall evergreen or decidous trees

(lQﬂy‘Q meters high) of which Dipterocarpus mecrocarpus,

Artocerpus ghaplashe, Jetrameles nudiflora, ;1:5&9&&1& Brrie-
gerps etc. are vell represented. The middle storey consists

of several medium siged trees (upto about 23 meters) such as,
Gealophyllum, Mesus, Amoora, Cinnsmonum, Phoebs, Machilug,

Pusbange, Figus and other species, Michelis, Magnollas, Schime
etc. The lowest storey is made up of several shrubs, climbers

~and 1lians are very common, as also epiphytes (many orchids,

some ferns and oroids).

In the dry regions, the forests are of mixed types and
consists of Dipterogarpus turbinatus, Bombyx, Adina, Stepheryne,
several species of Ficus, Cassia nodosa, several grasses and
bamboos (Rasbuse and Melocsans), Coffes bengalensis, Strobi-
lanthus, Mussaenda, Holmskioldis, etc.

The swamp forests are mainly on the valley of river Barak



and its tridbutaries. Various aguatic and semi.aguatic grasses,
e.g., Panicum, Phragmites, Arundo, Erisnthus, Vogsia, Hygro-
rhiga, Ceratopteris, Azolls, Salvinias, Mgrsiles, flovering
plants, i.e., Euryale, Alpinis, Nymphes, Nelusbo, Barring-

gonis, Cobalanthus, Figus heterophyvlla, Dragaens etc. are
almost the swamp vegetations,

F. Associated fauna

The soil fauna associated with the soll oribatid mites
in the district of Cachar, North Cachar and Kerbi Anglong
(Mikir Hills) are as follows.

Collembola (Entomodryidae, Isotomidas, Hypogastruridae,
onychiuridae, Sminthuridee and Neelidae), Prostigmata and
Nesostigmata mites, Protura, Symphyla, Pauropoda, soil nems-
todes, enchytraeids, thrips, scolopendra, aphids, plqudel-
corpion, Isopoda, Coleoptera, Coleopteran larvae, Diptera,
Dipteran larvae, Hymenoptera and different larval and nymphal
stages of Insecta. '

6. Meteorologiosl Account

7

The topography and several geographical factors control
the climate of & particular region. The principal climatic fac-
tors are temperature, rainfall, relative humidity, wind velocity
etc. Due to altitudinal modulation, the climate of these three
districts vury considerable. However, the average monthly



TABLE I 3 Average monthly temperature, rainfall and humidity in the district

of Cachar, North Cachar and Karbi Anglong (Mikir Hills) for the

year 1977
Mean temperature Mean total Mean relative
Months Raximum Ninimam rainfall humidity (%)
Temp. (0°C) Temp. (0°C) (mm) Maximum  Minimum

January 24.00 11.30 26.70 93.66 57.33
February 26.76 13.46 37.68 85.66 48.60
March 30.26 17.90 103.73 83.30 45.68
April 29.98 21.16 323.53 86.38 83.00
Nay 31.40 23.26 343.88 80.30 63.30
June 30.16 24.13 780.70 91.60 79.33
July 30.50 24 .80 540.90 93.00 79.30
August 30.40 24 .40 680.40 91.60 76 .00
Septenber 30.60 24.63 306.53 91.00 72.00
October 26.83 22.53 a29.26 73.00 69.60
November 27 .40 16.73 45.40 80.68 £3.33
Decenmber 26.00 12.70 0.40 92.38 50.38

—




TABLE II : Average monthly temperature, rainfall and humidity in the district
of Cach.r, North Cachar and Karbi Anglong (Mikir Hills) for the
year 1978 .
Mean temperature Mean total Nean relative
Months Naxiwum Niniwum rainfall humidity (%)
Temp. (0°C) Temp. (0OC) (mm) e L

January  20.80 9.73 20.53 85.32 53.80
F ebruary 23.00 11.64 35.20 80.23 42.08
Narch 30.21 13.42 89.63 64.70 41.33
April - 28,78 20.50 254 .08 74.32 52.85
May 31.23 22.16 312.63 86.35 63.32
June - 30.12 23.28 637 .83 92.77 77 .35
July 30.89 24.13 735.28 94 .85 76 .48
August 30.50 24 .25 - 703.20 81.56 79.21
Septenber 29.88 24 .69 236.03 20.81 53.84
Octodber 25.30 20.50 85.84 75.03 52.33
Hovember 24 .00 11.30 49.00 83.54 52.05
Decenber 23.21 11.086 20.30 89.00 57.36
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temperature, rainfall and relative humidity for these three
districts in Assam is computed hm (Data from Regional
Meteorological Office and other sources). Computed separately.

11. Fapitat N

The oribatid mites occupy a variety of habditats, in
almost all ecological niehoiand oceur predominently in soil
where vegetative material decay with sufficient ‘moisture.
Majority of these are terrestrial in habitat. Some are hydro-
philiec and some inhabit the sea (Willmann, 1931b), in saline
vater vegetation (meadow) (Polderman, 1978). The terrestrial
soil oribatm mites oceur in soll litter, humus, compost
heaps, in moss, lichens, under the bark of trees, in the
nests of birds (roki, 1966; Yaroshenko et Kharchenko, 1970),
higher plants (Aoki, 1971), caves (Moritz et al., 1971), lava
caves (Yamamoto et Aokl, 1971), nest of lmtl}. mammals (Bulanova-
Zachvatkina et al., 1974) and various other places viz.,
pasture soil coniferous taiga forest, arctic tundra (Bregetova,
1965) and even the subantarctic zone (Wallwork, 1973).

The soil oribatid mites are the most abundant soil micro-
arthropods and they may bo‘ found in a great diversity of habi-
tat ranging from tropical rain forests (Willmann, 1941) to
deserts (Traglrah, 1905; Hemmer, 1975), temperate zone to
arctic tundra (Hammer, 1944, 1952), intertidal zone (Aoki,
1974s) to high altitude in the mountains (Frans, 1943, 1944).
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III. Hanit

Oribatid mites feed mainly upon fungal spores. Forsslund
(1939) and Schuster (19588) discovered fungal mycelia from the
gut of oribatid mites during the course of examining the gut
contents of some oribatids, These mites also feed on decaying

‘leaf, humus, lichens, moss and nematode eggs. Riha (1951)
noticed that some species feed on decaying wood. Murphy (1984)
observed that a number of Ptyctima-mites feed on rav-humus and

also observed them to feed on litter, wood and decaying stems,

van der Drift (1951) estimated that soil mites constitute
about 80 per cent of the soll fauna. In the opinion of the soil
sooiogist the oribatids are most predominant among the soil
acarine fauna. Bregetova (1985) opined that soil oribdatia
mites comprise 40 to 70 per cent of the fauna in coniferous
taiga in the solls of U.S,8.R. In India, this view has been
substantiated by Chakrabarti et Raychoudhuri (1965), Chowdhuri -
et Roy (1970, 1971), Sing et ;;khersi (1971) and Bhattacharya
(19M).

V.

Soil oribatid mites although once considered as harmless
plant feeders, are now known as an economically important group
of soil micro-arthropods, In recsat years, attention has been



paid to this group by Acarologist throughout the globs.

The economic importance of the oribatid mites lies in
the discovery of their deneficlal and harmful role. These
mites contribute greatly to the soil fertility by breaking
dovwn organic matter. The importance of the oribatid mites
in the fertility of forest soil has been reported by Sellnick
(1928) . Spencer (1951) concluded from his experiment with
Stegenacarus magnus that the mite helps in disintegration of
decaying leaf tissues. Murphy (1958) emphasized that the
immature stages of the oribatid mites are more 1iportnnt
in s0 far as decomposition of crganic matters 1s concerned.
On the other hand, they also have a significant role in aera-
tion of the soil where they are found. Jacot (1930a) recorded
the injurious iffccts caused by this group of mites. He detec-
ted many of the oridbatid sﬁtcs as carriers of funeal spores
which get entangled meinly in their body projections, bristles
and mouthparts. He (1830b) also reported that Udgtaliodes
species (Liodidae) and species of Galumninae lodge spores in
their 'leg cup-boards' and certain species even ingest spores,
Aoki (1960) observed some plant injury due to these mites and
he (1970a) described a new specles Oribatuls sakamorii causing
'the spot disease' of melon. Rockett et Woodring (1966) stated
that a nev species of Pergalumna consume both saprophytic
and plant parasitic nematodes and they suggested that this
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mite may be used as biological agent for controlling soil
nematode population.

Wallvork (1968) reported that Orthogalumns terebrantis
burrows in the leaf parenchyma of water hyacinth. Due to

'thia plant burrowing nature, this mite may be considered as

an agent in the blological gontrol programme for this seri-

ous aquatic weed pest. Humerobates rogirolamsllatus Q}/lndjm 'r’/
was reported by Massge (1932) as a pest of cherries. The

damage to the root tissues of potato, tulip and strawberry cau.

sed by Parslohmannis dissinillis (Hewiti) has been recorded
by Bvans et al. (1981).

Anantaraman (1951) mentioned of a nev species of Oribatid
mites, Sgheloribates madragensis from lidrta, India, vhich
was known to act a3 intermediate host of Moniegis, the large
tapevorm of domestic ruminents. Taksoda et al. (1977) reported
that about 4% of house dust mites consists of oribatids

causing respiratéry diseases in human beings.

VI. Qenersl lbiglegy

The works on the blology of oribatid mites are poor.
Jacot (1930¢), Perez-Ifilgo (1969), van der Hammen (1972a)
have done some worth mentioning work on biology of these
mites, Oribatid mites are mainly monocious and reproduce
parthenogenetically though majority of acarina are diocious,

Amongst more than fifty thousand discovered specles a few
number of males have been discovered till now.
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Three nymphal stages, viz., protonymph, deutonymph and
tritonymph are found in the life cycle of Oribatid mites.
These nymphal stages can be distinguished from each other by
the number of genital suckers present on genital plates. The
protonymph has one, deutonymph two and tritonymph three
pairs of genital suckers. The tritonymphal stages are usually

similar to the adults, but some nymphs differ markedly from
the adults,

The body of Oribatid mite consists of two parts, the
propodosoma or prosoma, the dorsal covering of which is termed
as prodorsum, ‘aitunt.d anteriorly and opisthosoma or hystero-
soma comprising the abdominal region, the dorsal covering of
which 13 called hysterosoma situated posteriorly.

The prodorsum and notogaster are demarcated by the dorso-
sejugal suture in most of the Oribatel.

Propgdosoma s !‘hc propodosoma is articulated to the hystero-
soma movably (Perlohmannoidea) or immovably (Nothroideax). In
Phthiracaroidea and RBuphthiracaroidea the propodosoma termed

as aspis (Figs, 1,2) can be folded like the blade of a pen-
knife to the hysterosoma. In most cases the prodorsum is smooth,
but it may be ornamented variably viz., punctate (Fig. 9),foveo-
late (Fig. 35), granulate (Fig. 23), reticulate (Figs. 11, 15)
or with protruding areae porosse (Fig. 7). Anterior extremity

) ]
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of prodorsum is called rostrum which sometimes bears teeth

(Sugtobelba, Sugtobelbells, Ceratoppis, Ceratogetes). Rostrum

may be pointed (Xiphobelbs), very acute (Rhynchoribates),
tubiforn (Nasgbatses), rounded (Fig. 23), mucronate (Qppia),
truncate (Irungopes), dentate (Bhynchoppia) or incised (Sucto-
belba). From the base of the prodorsum and towards the rostrum,
fher;a usually remains on either side flat, lath-like or expan-
ded 'struetm'e {in w,“ poronoticae), or rib-like, narrow costula
{in most pycnonoticae), Sometimes the lamellae are connected
apically by narrow transverse ridge called translamella
(Chaungproctus, Mrgobates, Sphasrosetes). Translamella may be
linear (Melanogetes, Unsulzstes, Bsloghobates), vide (Qosicristen),
long (Pgrozetes), ribbon-shaped (Chaunoprogtus, Irighoppis,
Calyptogetes). The development, shape and position of lamellae

is variable viz., weakly sigmoid (Xodiskella), ridbon-shaped
(Cheunoproctus, Oribatuls), linear (Lucoppis, Phauloppia),

narrov (Limnogetes), wide (Jogqlia), very wide, covering entire
prodorsum (Cuspitegule), intricate form (Fig. 20, Xippobodes),
mesting at one point only (Cepheus, Sadocepheus), meeting along

a common line (Eremagogzetes, Topalia), wholly fused along median
line with a ‘'V'.shaped incision medlally (Umbellgzetes), straight,
convergent (Ceratoppia, Pyroppia), situated medially (Fig. 23)
situated marginally (Fig. 11). The apical part of the lamellae

is called cuspis, Cuspis may be long (Qpsioristes), short
(Hypozetes), rounded (Fig. 33), with external apex (Ferolocells),
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with tvo points (Oribatella, Fenstrobates), outwardly pointed
(Fig. 38, Miorogetes), outwardly obtuse (Bragilozetes), arcua-
tely incised (Fuscozetes, Cosmozetes), with short teeth (Undulo-
setes), with pointed teeth (Schigogetes), obliguely truncate
(Rugozetes), arcuately truncate (Parahypozetes), or projecting
beyond rostrum (Bupterolegeeus).

Costulas is characteristic of the family Fremulidae,
Basilobelbidae, Suctobelbidae, Oppudae, Costulae may be
perallel (Megeremagus), divergent (Xodiakella), loag (Anderemseus),
short (Veloppia), 1 pair usually, 2 pairs (QWQ).
vide (Cosmognets), introrsely arcuate (Opereculoppias), lyriform
(Lyroppis), trapeziform ppie) .

3-5 pairs of setae are always present on the prodorsum
(1) rostral (ro), (i1) lamellar (la), (1ii) interlamellar (int),
(iv) anterior exobothridial (exa), (v) posterior exobothridial

(exp). The latter two setae (exa and gxp) may sometimes be

reduced or absent.

The rostral setae is absent (Amnemochthonius). It may
arise from below | (Saxicolestes) or above (ng;g) the
rostrum and may be simple (Figs. 3, 7, 15, 20, 25, 29, 31)
or bifurcate (Zetorchestes, Hardvbodes, Nothrolohmampia). The
rostral setae may be folliate (Javacarusy, Paulinagarug),
strongly elboved (Ramusglla, Suctobelbella), buldge in the
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middle (Heterobelba), barbed (Figs. 13, 33, 35) either all
over (Figs. 33, 35, Anngctacarus) or proximally (Zamusells)
or leaf shaped (Fig. 7 , Haplacarus).

Lamellar setae is absent (Poroliodes, Liodes) or reduced
(Angullozetes) . It may be foliate (Lohmennia), difid with

flagelliform tips (Masthermannia), stout (Heterobglhs) or
thin (Pig. 7). It may be placed on rostrum close to the ros-

tral setae (Figs. 7, 13, 20, 23, 35) or on prodorsum far
backward from rostral setae (Figs. 3, 25) or adjacent to dor-
sose jugal suture ‘W’ » Lamellar setas are generally
located in the vicinity of lamellar apex or on lamellar cusps
(Figs. 33, 35). It may be situated on a prominent knob.like
lamellar apophyses (Fig. 33), barbed (Figs. 23, 33, 38),
proximally barbed (Ramusells), distally barbed (Hoplopthirs-
garus). It may originate marginally (Pedrogortesis), dorsally
(Pedrogortesglls) or near interlamellar setae (Rhinogygtobelba).

Interlamellar setae arise from interbothridial region in
between the lamellar bases. It may be foliate (Lohmannia),
feathered throughout (Fig. 5) of leaf shaped (Fig. 3), may
be extremely. long (Glohozates), minute (Ampullobatesg). It
is absent (Amerioppis, Hypovertex, Phalacrogetes, Qrihogzetes,
Dinogzetes, Porrhotegasus, Pisrogetes, Cantharozetes, Cuspite-
guls) or may be reduced (Rhabdozetes, Metrioppia). It may be
fusiform (Saggulobates), papilliform (Papillonotus), long
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barbed (Pigs. 13, 15, 23, 33, 38), plumose (Elumobates, Comm-
bates), villov-leaf-shaped (Papillocepheus), apically bifureate
(Parapelops), short (Sadogepheus), long (Cepheus), longer than
lamellae (Megalogetes, Jugatals), longer than prodorsum (S%eno-
zenillus), setiform (Peloptulus, Magnobates, Clavagstes),
erect (Notophthiragarug).

Higher Oribatidae have a single pair of exobothridial

setae while in the lower forms both the anterior and posterior
exobothridial setas are present. Both may be present (Fig. 7
absent (Figs., 11, 20, 25, 29, 33, 35) or only the anterior one
may be present (Figs. 3, 8, 13, 15).

A small cup-.like structure situated generally near the
base of prodorsum laterally, called bothridium or Vpnﬂdo-
stigmata (Figs, 1, 3, &, 7, 11, 13, 15, 23, 285, 27, 29, 31,
83, 35). Bothridium i3 absent (Fig. 9). Irime]
W_‘!}, extremly small (Wg)or may be reduced
(Fig. ). Sometimes the opening of bothridium is covered by
a 114 (Qperculoppis). Bothridial scale (Fig. 1) may be present

(Zuphthiracaroidea).

The sensillus or pssudostigmatic organ originate from
the bothridium, Sensillus is absent (ig. 9, Irimelsognothrus,
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Kugronothrus, Fossonothrus, Zeanothrus, Eygroribates, Trhypoch-
thonisllus), extremely small (Fig. 20, Ameronothrus, Hydroszstes).
It may be (Figs. 1, 15) unbranched or with 3 (Irizetes) or

with 8 (Fig. 29) or with many branches (Fig. 27, Gitells,

Multioppia, Brachioppis) at its distal half, Sensillus may be
setiform (Ceratoppla, Magnobates, Eremobodes), rod-shaped
(Bhylhermennia), fusiform (Fig. 23, Qxyopplas, Liscarug,
Licnocephous, Solenoppia, Pedrocortesia), flagelliform
(Ezepulus, Metabelbs, Hovonothrus), Pectinated (Fig. 7,
Irichthonius, Ctemobelbs, Iripiloppis, Synoppis, Bamusells,
Ctenogalumng, Lohmanncidea). The head of the sensillus may be
spoon-shaped (Dolicheremaqug), club-shaped (Fig. 33), licheni-
form (Lignodampaeus, Lignergmaeug), capitate (Amerioppis,
Brepells, Asrcppia, Belloppis, Erogorynstes), clavate (Qppis),
disc-shaped (Multioppia), bacilliform (Sugtoribates), lanceolate
(Lanceoppia, Migugthogetes). Seasillua may be proclinate
(Microastes, Eapuagzetes, Rugogetes, Schalleria), reclinate
(Qxysates, Mvsterogzetes, 3tylogetes, Miracarus, Nellacgrus),
exclinate (Austrogetes) or fully covered (Cryptobothris).

Eyes are nct knewn to cceur in Oribatids dut presence of

e eyes has been reported in Hetergchthonius gibbus Berlese,
1910 (vide Crand jean, 1928a).

The prodorsum is usually separated from the notogaster
by & suture, sutura dorsosejugalis or dorsosejugal suture (Figs,
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7, 9 11, 13, 18, 20, 23, 25, 97, 89, 31, 33, 35). It 1s
absent (Zectocephaus, Litholastes, Stranakes, Belarshestes,
Cavernogepheus, Parsphaulippis, Sellnickia, Srandissnis,
Allosstes, Acanthonetes, Brashyoripeds, Oxvamerus, Reskislls,
Dappfiells, Pteramsrus, Neamerus, Andefamerug) or interrupted
medially, (Nasobatss, Eperibatuls, Unguisstes, Bhopalosetes,
Brachvoripeds, Zerraastes, Podoridates, Constrictobates,
Dynatogetes, Zentagulogetes, Irichogalumna).

It mey be straight (Pigs. 13, 18, Byroppis, Oribatedss,
Namncepheus, Nessremaqus, Psguderemulus, Reteromulug, Oriballs,
GrAsteremasus, Ctenobelde, Erotaremssus, Nascridetuls, Sieule-
bata, Dometorins, Protoripods), srcuate (Xgdiskells, Fosseremus,
Ramadus, Gramuloppis, Oparguloppis, Hamoppis, Ogtoppls, Lamine-
Riia, Bammloppis, Mancoribates), cuneate antericrad W,
Podagarus, Epinsrells, Xassabobates, Liscusremssus), convex
anteriorad (Glanderemsens, Bulleremmeusg), usually with a single
arch (Fig. 9) or with three arches (Bostrozstes).

The propodosoma bears gnathosoma or capitulum, epimeral
or coxisternal plates and legs in the ventral side. Gnathosoma
1s composed of cheliceras, pedipalpi, hypostomal and epistomal
structure. Generally cheliceras is simple but may be peloptoid
(Fig. 15, Rupslops, Paloptulus, Cuneoppis, Metrioppis, Xinhe-
belhs, Backiells), or attenuating (Suctobelbidas). Epimeral
reglon consists of 4 (I-IV) epimeral or coxisternal plates.
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Epimeral setas may be simple (in most cases) or may be bi.
and triradiate (Fig. 14) or penta- sad hexarsdiate (Bremo-
baldba). The number of setas on spimeres I.IV is represented
by a formula, called the epimeral setal formula, which in
most cases 18 3-1-3-3 (denoting number of setas in epimeres
1-IV). Generally 4 epimral plates are attached to sash

other but in case of (Figs.: c,2 , Paulisnegerus, Haplasarus,

Nalacoangelis, Commpchthonius, Malagonothrus in between I,
I1 and III, IV epimeral plates there is a gap. The epimeral

plates are bordered by chitinous thickenings, the apodemata
which are usually § in number, vis., 830y, 8PQg, 8R0g4»
Abpg and 8P,

Legs may be monodactylous (Malagonothry
Boligheremasus, Megalotocepheus, Psgudotogepheus, Iegteose-
Rheus, Jetorchestes, Mlerotegeus, Laobodes, Lamellghateg ete.)
or tridactylous (Ceratoppls, Amsromothrus, Zygorihaguls,
Hupselops, Eeloribates, Chaymopregiug) but rarely bidactylous
(Eassalogates, Arthroplophora, Ehyllochthonins). Legs I-III
monodactylous, and leg IV tridactylous (Haterchbelhe, Hetero-
galumma). Leg I monodactylous and leg IXI-IV tridactylous
(Hatergaetes, Cultrobates). Legs 1-III monodactylous, leg
1V bidactylous (Qnyghebates); all legs bidactylous (Paggslo-
satas, Arthroplophora), leg-I monodactylous. II.IV bidactylous
(Casmpohthoning), Leg I monodactylous and others without olew
(Strenskes). Legs consist of 6 segments, vis,, coxa, trochanter,
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femr, gonu, tidia and tarsus, arrenged uniformly. In primitive
oribatids it may be cylindricel but the length and shape may
vary in cases of higher mites. In Palagearoidea, the femur is
divided into 2 parts vig,, basifemur and telofemur. A typioal
hollov sensory (most probably chemoreceptor sete is present

in the distal segments cf the legs, termed as "Solenidien®

by Vitzthum and “Solenidiona* by Orandjeasn.

Eystarosoms s Eysterosoma or notogaster is generally undivided
but sometimes it may de divided by one (Ggshypogh

Suhagrochthonius), two (Irighthenius, Wt Braghy-
Mm} or three (Haplochthonius, Pterochthonius, Cosmach-
thonius) sutures. On its posterior border thers may be one
(Sallnigkia), tvo (Grandiesnis) or four (Cyrghermeanis)
tubercles. Notogaster may be smooth (Fig. 1 Sustabelbilla)
punctate (Fig. 9) foveolate (Fig. 83) pitted (Pelorihatasg),
granulate (Fig. 23) with rrowrddl - areae porosse (Fig. 7),
reticulate (Figs. 11, 18) tuberculate (Cephgus), with large
tubercle (Ngocarabodesg), vith Chitinous crests (Apotomccepheus),
with sculpture (Sgapheremesuy), vith semicircular depression
Eoasoramas), with cerotegumental granules (Fig. 18, Ctenghelba,
Granulgppis, Jranizetes) vith 2.4 longitudinal ridges (Fogseuc-
thrus, Platynothrug) with 4 transverse crests (Arthrovertex),

| with soattered light spots (Ligugrsmagug), vith carina at

shoulder (Saxigolestes, Lithqlestes, Strengkes), with fine
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parallel or radisting lines (Stristoppis), with areolate or
polygonal chitinous structure (Lionpgepheus, Xramella), vith
s hexagonal structurs anteriorly (Angribetells), with a median
pore (Allogelmmia), with a deep hollow anteriocrly (Spinpxetas,
Cavernocepheus, Chazesschates) vith latioulus (Fig. 3,
Arthrovertex, Scutovertex), with nymphal exuvise (Pigs. 15,
18, Xiphohelbs, Hetargbelbe, Haplobelbs).

Primitive oribatids have usually 16, higher oridatids
generally 10 or 14 palrs of notogastral setae, Sometimes the
number may be upto 14 pairs or may be less than 10 pairs, 3
pairs (Heterobelhe)3-7 pairs (Ceratoppis),?-10 pairs (Rupelons),
9 pairs (Figs. 11, 20, Nippobodas), 10 pairs (Fig. 23), 11
pairs (Fig. 13, Caratosstes, Zeterchastes), M pairs (Fig. §,
Bhygotritia, 3pinoppis, Zraerihetuls), 15 pairs (Fig. 7,
Heocarabodan), 16 pairs (iaphermasnla, Cyriherzenia, Nasther-
pais), or even 32-.35 pairs (Mgotrichasetes). Notogastral seta
is absent (Qugtavis, Yilhencbates, Paranelops, Phalacrosstas,
Baloghobates, Conoastes, Pargalumas, Xenogalumas, Cryptosnlumns,
Allogalumna, Agqrogalumus) or sometimes 50-585 pairs of alveoll

present (Multoribuls).

In primitive Oridatids, 16 pairs of setas are devoted in
their order of six transversal yows with the following notatioa.

row 1 3 81y Say 88
rov 8 3 dy Gy 4



rov 3 s g1y 88

rov 4 s %), g

rov 8 3 k3, Bgy B
rov 6 s P8y, Rigy P83

In higher oribatids 14 or 18 pairs of setas are arranged
according to their relative position, 2nd, 3rd and 4th rov
are arranged into three transverse (anterior, mediasn, poste-

rior) rovws.

rov 13 23, 82y 83
anterior rov 3 da, ls
nodim rov 1 4p, 1n

. pb;icrior rov s 4p, lp
¥ow 83 By, hay B
row 6 s+ Pgyy Pig) Els
In some higher Oribatids with 10 pairs of setas, 4 setal
péupa are ai:tingn;:hod, denoted by 't*, 'y', 'r!' and eoupled
letter ng. The rows 'P' and 'r' are mppoui "n transverse
rbwq the setae Bt 4is single. The setag 't' are denoted dy
their relative position (a = anterior, e = exterior, i =
interior).

Setal group t s is, &e, %4
Setal group ms s pns
Setal group * 3 I3, Eay I3

Setal group P

Exr Loy Ea
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lotcz»gntral setas may “bo simple (Fig. 7) phylliform (Fig. 3,
Striatoppia, Stachyoppis), fan-shaped (Sugtobelbells), widening
like & knife-blade (Phyllherwemnis), fusiform (Ampullobates,
Sageulobates), setiform (Qribells, Reticuloppis, Disptere-
bates), pepilloform (Papillgactus), dilated (Phyllogarabodes,
Eremslls, Sageuloppis), spatulate (Agkiells, Mystroppis),
blade-shaped (Psguderemulug), incrassate (Carsbodoides), or
even bifid with long flagelliform tips (Masthermsnnia). These
may be extremely long (Fig. 8, Neotrichogetes), reduced to
alveoll (Gymaghbodes) or absent (Sphagrogalume). Occasionally,
especially in primitive oribatid mites there appear on the
pygidiunm numerous setas generally of different shape than

the notogastral ones and this is termed pygidial neotrichy
{Cryptagarus, Thammacarus), Usually in higher Oribatids there
are 4 palrs of areas poroses termed as Aa, Ay g and A4
(Ehauloppis, Subpheuloppis, Zygoribatuls, Cerstoxstes,
Eupelops, Flagellogetey, Cerachipteria), or they may be 2
pairs (Rseudoppis, Soutovertex), 3 pairs (Passe ,

s pairs (Raticuloppis), 8 pairs (3pinoppis, Neotrichozsl)

or even 15-20 pairs (Fykella). The shape of these arese porosae
are generally circular bdut may alsc ribbon-shaped (Capillonpis)
or only posterior two arese porosas (jp and Az) are ridbdon-
shaped (Terragetes). Sometimes sacculi, slit or dot-like
openings on notogaster may be present, these are 4 pairs vig.,
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8s, 8,y 33 and gy (F1g. 31, Fostroseten, Scheloribates) gene-
rally, but may be 5 pairs (Nanngriis) or 6 pairs (Eisgurobetes),
sometimes pores may be reduced to pin-heads termed as pori
(Iraghygelunna, Pseudachipteria). Frequently 3-5 pairs of slit
like fissure are found on notogaster in higher Oribatids,
namely im, im, 4P, Aps and ih (Figs. 9, 15,23, 25). Orifice

of latero-abdominal gland termed as gla is sometimes present

on notogaster (Figs. 22, 23).

Antero-laterally on thol notogaster there appear in many

oribatids (Scheloribates, Bostrogetes, Pilgbates, Galumgs) a
characteristic ving.like appendage, the pteromorpha, which

may be movable (Fig. 31, Peloptulus, Farapelops, Bostrozetes)
or immovable (Ceratozetes, Scheloribates, Migroxetes), hori-

sontal Qiulforibateg) or bent downwards laterally (Cosmobates).
The anterior margin ‘of the pteromorph may be straight or con-

cave and lateral margin may be parallel with the dody or wavy
(4shelaribatas) .

Yentral plate

The ventral part of the hysterosoma may be entire or
divided either completely or partly by a transverse suture
which may be parabolic (Bulohmamnis) or semicircular (Cyrther-
mannis, Masthermannis) or straight (Epilohwennis). The area

behind the epimeral region of the ventral side is called the
genito-snal region. Depending upon the genito-anal region, 2
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types of Oribatids may de distinguished : Magropyline type
(Figs. 1, 7, 9) (the genital and anal plates touch each other
and oocoupy the entire length of the genito-anal region) and
Brachypyline type (the genital and anal plates usually fail
to meet each other and are situated on a distinct ventral
plate (Figs. 11, 13, 18, 20, 23, 25, 27, 29, 31, 33, 38).
Macropyline type is the characteristic of the primitive Ori-
batids, whereas Brachypyline typs is the characteristic of
the higher Oribatids.

Genital plates |
In extreme cases genital plates may be circular Qiesg-

plophora) or narrovly triangular (Bhysotritia); these may be
divided in primitive oribatids by a transverse suture (Ighma-
anis) Cryptecarug) or may be undivided (Annegtaarus, Jaya-
garus, Haplagarus, Dendragarus, Mixscsrus, Millotagerug,
Anngectacarug) . The number of genital setae is generally 4.6
pairs, sometimes reduced to 1 pair M) or increased
to 18-20 pairs (Muconotus), 2 pairs (Constrigtobates), 3
gudgtocepheug), 4 pairs (Figs. 24, 32), 5 pairs
(Figs. 16, 30), 6 pairs (Figs. 14, 36, Hymenobelba, Neocara-
bedes, Zetorchestes, Zsstocepheus), 7 pairs (Heterghelbe),
8 pairs (Flammeremagug), 8-9 pairs (Rhysotritia), © pairs
(Hgplopthiracarug), 10 pairs (Fig. 8) or may be sometimes
13-258 pairs (Platynothrug). Generally genital setae are
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simple but thess may be darbed (Hatsrobelba) or dbiradiated
(Fig. 14). Postericr to genital plates are usually found the
aggenital setae, which may be 1 pair in most euci, 8 pairs
(Camisinu, Arougthrus) or mey be 3 pairs (ilobatas, Iripile-
RRis) or these setae may be absent (Arghegosstes, Allgaothrus,.
Hothrus, Malagonothrus).

Anal platecs

Posteriorly to the genital plates there is a pair of
elongated anal plates, An wnpaired plate without setas is
situated in front of anal plates termed as preanal plate
(Fig. 8). It may be a swall triangular (Annsctaoarug, Crypte-
garus, Dendracarug) or wide, transverse strap-like (Fig. 8,
Zsvacarus, Hsplacarus, Millotacarus). Ansl plates may be fused
with lateral adanal plates (Cryptogerug) or may be separated
from each other (Meristolohmannls, Jhumnacarus, iehwanals,
Lepidacerus, Papillacarus, Meristecsrus, MAXacarys). Anal setae
are usually 2.3 pairs. These may ba absent (Javagarus) or 1
pair (Fig. 36, Hapiscarug), 2 pairs (Figs. 4, 12, 13, 16, 84,
30, 32, M), 3 pairs (Hoplonhorslls, Bhysotritis), 4 pairs
(Steganagarug). These may be simple in most cases but may slso
be barded (Dolicheremmaug). Adanal setae are generally 3 pairs
(Figs. 4, 6, 12, 21, 84). It may be oue pair (Gymobates,
Bxoripads), 2 pairs (Figs. 11, 3, Zstorchestas), 4 pairs
(Fig. 8), 5 pairs (Iorpacerus), or 8.9 pairs (Peammogslymns).
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A slit like pore found at the outer vicinity of adamal plate
is called adanal pore, jad, vhich may be parallel (Figs. 16,
21, 24, 26, 36) or obligue (Dolighgrewmous) to the lateral
border of anal field or aligned nearly transversely close
to the anterior margin of anal opening (Phyllhermsaia).

Abbreviation useq s .
For abbreviations of notations Grandjean (1934a), Xnulle.

(1957), Wallverk (1960, 1967a, 1967d), Aoki (1968c, 1967b), ~ -
Balogh (1972) and Hammer (1972) are followed s rg = rostral
setas, 18 = lamellar setas, int = interlamellar setae, gxy =
anterior exobothridial setae, gxp = posterior exobothridial
setas, §3 = sensillus, ho = bothridium, tbd = dorsal bdboth-
ridial plate, tbv = ventral bothridial plate, g¢ = bothridial
scale, 1g = lateral carinae, Sps, ) = lateral lamelliform
expansion, ty = tutorium, pd §-3 = pedotecta-complex I1I.III,
20+ Rl = lateral prodorsal condyles, go. pm = median prodorsal
condyles, go. Bl = lateral notogastral tubercle, n = thong

of buckle attachmeut, a = arm of buckle attachment, pt =
pteromorphy g3, g2, S8, SBy 41y d2y 43, 81, g2 L1s Z3, b1y
Bos By P8y, Bigy Biig = notogastral setme in primitive Ori-
batids, Sa, te, 31, a8, £), Zg) Zg» By» Bgy gy 85, Sgv SR,
41, dg, da, dm, ls, 1m, 12, 93, 23y L1, f2) D1y Ro» hsy B4y
ESp, Pag = notogastral setae in higher Oridatidsy vm = margl.

nal ridgey is, im, ih, 18, i = dorsal lyrifissures; Aa,
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Ays Agy Ag = aress porosse on notogaster; ga, Iy, fg) A3 *
saccull on notogaster; gla = orifice of lateroabdominal gland;

s = anal plate; &n; - 8y = anal setae; 8 = adanal plate;
ad;- adg » adanal setae; isd = adanal fissure; gen = genital
plate; £; - X3g = genital setas; ag, - Sfg » ssgenital setasy

 1sy 1b, 1s, 38, 3m, 3b, dg, 3, 3a, 48, 4Ry 49 44, e, 4L,
4% » epimeral setae on epimeres I, II, III and IV respectively,

2P0y, 2B0gy 8RR, 8R8q ™ Spodemata; jig = notogastral setae;
33 - 830 = Rotogestral transverse bands; yaat. feg. = ventral
neotrichy. |

atyta i A Tad DN
VIII. Sheort historicsl backy ‘

Taxonomic studies of the Oridatid mites have come to the
1imelight of sclentific investigation from several ocorners of
the globe chiefly through the devoted works of Koch (1836-
1841, 1842); Nichael (1880, 1884-1888, 1898, 1908); Berlese
(1884, 1885, 1888, 18%a, 1895, 1896, 1903, 1904, 1908, 1908,
1910, 1913, 1916); Ewing (1908, 1909, 1910, 1913, 1917, 1918);
Oudenans (1396, 1900, 1902, 1903, 1906, 1918, 1916, 1917, 1983)
Willmann (1918, 1919, 18eS, 1928, 1929, 1830, 1981, 1935, 1936,
1938, 1639, 1040, 1941, 1943, 1981, 1983); Jacot (1983, 1984,
1025, 1929, 1830, 1933, 1034, 1836, 1937, 1938, 1939); Sell-
niek (1919, 1982, 1923, 1985, 1988, 1980, 1985, 1958, 1989,
1960); Orandjean (1928, 1831, 1933, 1934, 1936, 1941, 1943,
1948, 1950, 1954, 1988, 1067, 1971); Balogh (1987, 1943, 1988,
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1959, 1960, 1961, 1963, 1963, 1065, 1968, 1968, 1970, 1972)y
van der Hammen (1982, 1989, 1963, 1968, 1971, 1978); Hammer
(1944, 1982, 1983, 1085, 1988, 1061, 1962, 1066, 1967, 1968,
1970, 1971, 1972, 1973, 1975, 1977, 1979); Woolley (1987,
1958, 1961, 1967, 1060); Kunst (1957, 1958, 1959, 1961, 1962,
1971); Aoki (1988, 1989, 1961, 1062, 1063, 1964, 1968, 1066,
1067, 1968, 1969, 1970, 1971, 1973, 1974, 1975, 1976, 1977,
1978, 1980); Wallvork (1960, 1961, 1962, 10968, 1064, 1968,
1966, 1968, 1969, 1970, 1971, 1974); Pletsen (1963, 1965);
Péres-lilgo (1964, 1967, 1968, 1969, 1973, 1974, 1975, 1976,
1977, 1978, 1979, 1980); Balogh <t Mahunke (1965, 1966, 1967,
1968, 1969, 1974, 1978, 1977, 1978, 1979, 1980); Engelhbrecht
(1972, 1973, 1975) and others,

There are approximately fifty thousand species of Oridatid
mites vhich belong tc near about 800 gehera, over 140 families
and 44 superfamilies so far known through the devoted vorks
of the Oridatidologists of the vorld.

Taxonomic studies of the Oribatid mites became the topie
of sclentific investigation in India through the works of
Pearce (1906) wvho described 8 nev species of Oridatid mites
along with 12 known species from Sikkim Eimalaya. Jacot (1933d)

correctly identified the 2 species, Qalumna tesggllata and
G. ailgiria, previously described by Bwing (1910) from topo-
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typic material at Nilgiri Hills in South India, Later, Baker

(1948) described a nev species Sgheloribates ghauhsnl from
Bareilly in Uttar Pradesh, Anantaraman (1951) mentioned Sghe-

loribates madragensis as a vector of lioniggia from Madras in
South India. Aoki (1968¢) reported 4 nev species visz.,
Elatynothrus gumetsl, Lisgarus inermis, Leobodes aaulatus and
Unduloribates hebes end 6 known species from Nepal Himalayas.
Prased (1965) reported 3 Oribatid mites 1.e., Cosmgghthonius,
Oppis and Jgctgoepheus from Bhagalpur in Bibar. Bhaduri et
Roychoudhuri (1967) reported 6 oribatid mites (diagnosed

upto generic level) i.s., Oppia, Lamellohates, Basilobelbe,
Conoppla, Xiphobelbs and Hoplophorells for the first time
from West Bengal in India, They (1968) described one new sub-

genus Paralamellobates under the genus Lamellobates (Later
given generic rank by Balogh in 1972), one nev species Allono-

thrus indigus, one new subspecies Archegosetes magma indieus
and 4 known species from Calcutts in West Bengal. Singh et
Mukhar ji (1971) recorded 10 genera (without mentioning species),
3 species and 1 subspecies from Varanasi in Uttar Pradesh.
Hafees-Xardar (1978) described one new species Papillagarus
indiocus from Aligarh in Uttar Pradesh. 11 species (one without
specific determination) of oribatid mites were reported dy
Chakrabarti et Bhaduri from the distriocts of Nadia and 24.
Parganas in West Bengal, Chakrabarti, Bhaduri et Raychaudhuri
(1972, 1973) described cne nev species Co ‘
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and 2 nev subspecies Malacoangelis remigers indics and Eupelops
agromios minor and recorded 9 known species and 3 genera
(without specifice dotcrninnion) for the first time from India,
Bhaduri, Chakrabarti et Raychoudhurl (1974) described one nev
species, Basilobelba indieca frow Caloutta and suburds. Hafees-
Karder (1974) desoribed 2 nev species, latilamellaris and
translamellaris \mdci the genus Jagtocephgus from Aligarh in
Uttar Pradesh, Bhattacherya, Bhaduri et Raychoudhuri (1974)
reported 3 nev species viz., Anngctacerus longisetosus,
Cryptagerus dendrisstosus and Papillscerus simplirostratus,

& nev subspecies Haplagarus foliatus kengalensls end 2 known
/
species from Bantiniketsn, West Bengal, Prased (1974) published

a catalogue of mites of India and there possidly inadvertently
he mentioned that only 19 species of Oribatid mites were found
in Indis till 1972. Bhaduri, Bhattacharya et Chakrabarti (1978)
deserided 2 nev apoéiu, gbalal and glavigetosug under the
gwmus Chaunoprogtys from Caleutta in West Bengal. Ded ot
Raychoudhuri (1975) described 2 nevw species Galumas crenate
and 0. parafuaber and reported one subspecies from West Bengal
in India. Rafees-Karder (19785) r.ﬁort'd 2 nev specles Oribstells
alaml and 0. kagshmiriensig from Jammu and Kashmir in India. He
(1967) added 4 nev species of Oppia vis., gamadi, aligarhiengis,
gengiglavats and alamellats from Aligarh in Uttar Pradesh. He
(1976) further described 4 new species, 3gheloribates bicus-
Ridetus, 8. translamelleris, S. baloghi and §. rufafulvus
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from India. Hag (1076) described 6 nev species viz., Annggte-

$agerus trivendrigus, WW Allonothrus
gigeaticus, Eremcbelbe magarcorics, Multéppis indigs, and

indicus and one new subspecies, Suctghelbe
semiplumose indiga from Kerala in South India. Chakrabarti,

Bhaduri et Raychoudhuri (1977) described 2 nev species
Cyrihermannia quadricornuats and Neghermsnnls himslayensis

and reported Nagthermannia mpamillaris from West Bengal in
India, Chakrabarti, Bhaduri et Raychoudhuri (1977) described
ohe nev speclies Haplacarus intermediug and simultaneously
recorded 14 knovn species from West Bengal. Chakrgbarti, Kundu
ot Roy Talukdar (1977) recorded one nev species under the genus
Doligharepagus and recorded 9 known spoéiu from Dar jeeling in
West Bengal. Chakrabarti, Mondal et XKundu (1978) described 2
nev specles of Psgudotogepheus vis., hammerag and gobletus
from West Bengal in Indim. 2 nev species, vig., Rremobelbs
indics and Allonothrus movensis, 2 knovn species and one

known subspecies vwere reported 'by Ghosh et Bhaduri (1978) from
Hagaland in India. Chakrabarti, Xundu et Mondal (1978) des-
cribed one nev genus Sigmonothrug under the family Camisiidae

with 3 nev species 1.e., guadristristus, bistristus end gvatus
from Darjeeling in West Bengal. Chakrabarti, Chanda et James

(1979) recorded 12 known species of Oribatid mites from Darjeeling
in West Bengal. Chakrabarti et Roy Talukdar (1979) described one
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nev species Nalaconothrus assemensgig and recorded 7 Imown
species from the district of Cachar in Assam, India. Haq

(1979) described one nev specles, Xiphobelbs ismslis from
Xerala in South India,. Bhattacharya et Banerjee (1979) repor-
ted one nev species Pilobatells berlagei, one nevw subspecies

Erilohmennis pallids jndics and one known species of Zygori-
batula from Birbhum district in West Bengal. Bhattacharya

(1980) recorded 22 known specles, 1 known subspecies and 16
known genera (without mentioning species) of Oribatid mites
from soils of Santiniketan and its adjacent areas in West
Bengal, India. Mishra, Bhaduri et Raychoudhuri (1980) reported
13 known species, 1 known subspecies and 26 known genera
(without mentioning species) of Oribatid mites from Orissa in
India, Another 2 nev species under the genus Dolicherewsgus
viz., goronsriug and himslgyensis were reported from West
Bengal, India by Chakrabarti, Bhaduri et Kundu (1981),
Chakrabarti et Mondal (1981) described one nevw species,

Eupslons lougisgtogus and recorded 9 known species and 2 known

genera vis., Hetergbelba and Metabelba from Darjeeling, West
Bengal, India.

Thus the total number of species and subspecles descridbed
and reported from India till date stands at 143 and 8 respec-
tively of vwhich 63 species and 6 subspecies have been des-
aribad as nev to science from Indis.
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Extensive field vork has bdeen done by the writer to
collect different socil samples in the district of Cachar,
North Cachar and Xardi Anglong (Mikir Hills) with some adjoin.
ing aress in search of Oridatid mites since 1977-78 (vide map)
from various ecological miches. Extraction of soil oribatids
from the soil samples was made by using both Berlese fmol
modified by Tullgren (1918) and Tullgren apparatus modified by
Hearlgvy (1847), The method of Ary dehavioural extraction is
done by a large galvanised tin fuanel, bearing on its upper
opening a fine gauged (1.5-2.5 mn) copper wire mesh. A layer
of soil sample about 5.6 om thick were placed on the mesh,
and the funnel vas fixed to stand. After that the s0il samples
vere put for heating and desiccating the same from above by
using an electric buld (40-60 W). A glass vial containing
78.88% alochol was placed under the lower opening of funnel.
To prevent evaporation of aleohol a small quantity of 5%
glycerol was added to the alcohol. As a result of the dry
funnel extraction method, & large number of soil microarthro-
pods vwere deposited on the collecting glass vial. Then Oribatid
specimens were sorted out from other associated fauna and were
transferred into an equal amount of 90% alcohol aad lactic acid
in & small vial for desclerotisation as advised by Balogh
(1985, 1072). For rapid desclerotisation, the vial containing
the specimens vere kept in a hotbath for a few hours, When
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the mites becams transparent, slmost vitreous, a certain

arount of concentrated lactic acid was used as & mounting

medium ior microscopic studies following Orand jean (1949)

and Balogh (1965, 1972). Some other known permanent mounting
media e.g. Canada balsam, polyvenyl alcohol, Hoyer's mounting
medium ete. Were also used bet the results vere not satis. /.
factory. Finally Balogh's (1965, 1972) temporary mounting

method was preferred.

After microscopical examination, the specimens were
kept in the Darham's tube (2.5 x 0.7 cm.) containing 80%
aleohol and plugged with absorbent cotton with tissue paper
for final preservation and they vere put into large tube
" (8 x 1.2 em.) vith labels giving details of the species
i1.0., locality, habital, date of collection, name of collec-
tor, name of the species etc. Further, aleohel was added
and the tube vas Plugged with either cork or cotton wool,
and finally the plugged tﬁbos Were preserved in glass jars
in 80% alcohol.

Neasurements were taken with the aid of ocular and
stage micrometers. Camera-lucida drawings were made for
every specimen (both new and known species) and that of new
species are provided as photocopies in this dissertation.

The collections, after final examination with proper
labels, are kept in the laboratory of the Department of
Zoology, Presidency College, Caloutta.
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X. Satamaties *

The systematic position of Oribatid mites 1s still
somevhat controversial, although Vitsthum (1981) proposed
the following systematic position for the Oribatid mites.

Acarina Nitgsch

Order Acarina Nitgzsch

Suborder Sareopteformes Reuter
Supercohors Oribatei Duges

Redford (1950) and Baker et Wharton (1982) also supported
Vitsthum's proposal. van der Hammen (iwa) elevated the group
to the status of an Order, but proposed a nev name, Oridatida
instead of Oribatei. While doing so van der Hammen (1972)
rejected the names Cryptostigmata, Nesostigmata, Prostigmata,
~eta,, proposed by Bvans, Sheals et Macfarlane (1961) for
classifying mites and divided the mites into two sudborders
viz., Anactinotrichida and Actinotricha, the former consisting
of the Orders Opiliccardia, Holothyrida, Gamasida and Ixodida
and the letter Actinedida, Oribatida, Acaridida and Tarsone-
nida,

Grand jean (1%) proﬁosod A nev system of classification
on the basis of the ontogenic stages of this mites. But unfor-
tunately 1ife history stages of about 98% of Oridbatel are
still unimown and all taxonomic units are erected on the dasis
of adult characters. 8o in recent ysars most of the (ribdatido-
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logists follov Balogh's (1961b, 1963a, 1965, 1978) system of
artificial classification which is based on simple, easily
recognisable morphological adult characters.

The Order Acarina is diagnosed as follows: The mouth
parts more or less distinctly set off from the rest of the
body on & false head or capitulum or Gnathosoma. Posterior
segmentation is greatly reduced or absent. Primary sclerites
are largely replace by secondary plates of~i§§i§§j5ariginl.A/Qﬁfgfk
Larval stages usually have three pairs and nymphal stages )
and adults have four yairc of legs.

The Order Acarina is divided into five suborders viz.,
(1) Onychopalpida, (11) Mesostigmata, (111) Ixodides, (iv)
trombidiformes, (v) Sarcoptiformes.

- Suborder Sarcoptiformes is divided into two Supercohors,
1.0,y Acaridiae and Oribatei. The former contalning the cheese
nites, itch mites and feather mites and the latter the Oridatid
mites. Although the two groups can be Separated sasily, their
relationship is close and they possess meny characters in
common, such as the body shape, mouth parts (chewing), arrange-
ment of coxal plates and Claparide organ in larval form ete.

1(2) Weak skinned, non-armoured, vithout pseudos-
tigmata anéd prominent club-like pseudostig-



nutic orghai (axcept Pediculochelidas); tarst
with caruncles; sexual dimorphism at times
strongly marked; many males with copulatory
suckers on tarsi or anal region

ees Acaridiame Latreille, 1808

2(1) Leather-like or strongly sclerotised, with
prominent club-lika pseudostigmatic organsg

tarsi vwithout carunclesj sexual dimorphism

not marked; the gnathosoma is usually conceiled
with camerostome. The coxal apodemes are sunk
beneath the skin but still are visidleg the
tarsi have one (monodactyle) or three (tri-
dactyle) claws; three pairs of genital suckers
are preseut; males do not possess adanal suckerss
both sexes generally have the genital and anal
opening covered by 1id-like shields; pteromorphs
or wings are present in some genera

Y oribatel m‘." 1833

XI. Key %o the families
1(6) Prodorsum capable of being shut back like
the blade of penknife to notogaster

2(4) Genital and anal plates wide, body not much
compressed laterally

3(5) Ano-genital region is broad and short
»++ Phthiracaridasg Perty, 1841



4(2)
5(3)
6(1)

7(14)
8(11)
9(10)

10(®)

11(8)
18(13)

18(12)
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Genital and anal plates narrovw, body consi-
deradly compressed laterally
Ano-genital region long and narrow

»»+ Eupthiracaridag Jacot, 19830

Prodorsum incapable to be shut back like
the dlade of pen-knife to notogaster

Prodorsum movable, not fused with notogaster
Notogaster with transverse suture

Notogaster with 1 transverse suture; noto-
gaqggul setae Never exceptionally longy
genital plate vith or without transverse

e
«ss Hypochthoniidae Berlese, 1910

Hotogaster with 2.3 transverse suturej
some notogastral setae very long, ss leng
as or hardly shorter than the length of
notogaster

'Y Cosmochthoniidae Grm’..ﬂ’ 1947

Notogaster without transverse suture

Preanal plate present between genital and
anal plates; genital setae 10 pairs, arranged
in tvo longitudinal rows; latercabdominal gland

absent
e«s» Lohmannildae Berlese, 1916

Preansl plate absent; genital setae fewer than

10 pairs, if more than invariabdbly arranged in
a single row; laterocaddominal gland present



14(7)
18Q17)
18(19)

17(15)
18(21)
19(16)

20(ae)

21(18)
22(20)

23(a4)

24(28)
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Prodorsum and notogaster 1mubl.y fused
Bothridium absent
Genital and anal plates meeting each other snd
occupying the entire ventral surface

eoeo Malaconothridae Berlese, 1016
Bothridium present
Aggenital setae abaent
Genital and anal plates not meeting each
other

lotegucg!rmglightly convexy only part of .the
genital have a marginal position; setae {3
present; the last joint of the palp has 10
setae

seso Irhypochthonidae Willmann, 1931

Aggenital setae present

Notogaster flattened, or slightly concaves
genital setae have distinct marginal position
sata ﬁ abgenty last joint of the palp has 8

setae
eee Camisiidae Oudemans, 1900

Notogaster without arese porosae, saceull or
pori and pteromorphae

Cenital setae 7-9 or more pairs; notogaster
vith @ or less pairs of notogastral setae

in & posteromarginal position with concentrie
or excentric exuvia; genital plates with trans.
verse suture

see Liodidae Grllﬂjtm, 1954



268(84)

26(28)

27(32)
28(89)

20(28)
30(31)
31(30)

az(27)
33()

34(33)
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Genital setae 7 or less than 7 pairs; notogas-
tral setae more than & pairs; without concen-
tric or excentric exuvia; genital plates with-
out transverse suture :

Prodorsum with true lamellae; situated media-
1lly or more or less approaching prodorsal
margin
Shoulder without tubercle or any other excresence
Lamellae marginally situated

vss Microtegeidas Berlese, 1917
Lanellae situated medially, removed from
prodorsal margin

sow m““‘i‘“ B‘lﬁ'h, 1961
Lamellae of an intricate form; interlamellar
setae originating on lamellae

see '1§”Md“ Aon' 19869

Lamellae normal; interlamellar setae not

~ originating from lamella

Shom;dcr with . tubercle

Tubercles low, not projecting from the outline
of the body; lamellae situated medially, may
connected with translamella

«ss Tectooepheidae Grand jean, 1054

Tubsrcles high, projeating from the outline -

of the dbody; lamellas mors or less parallel,
hardly convergent, not connect with translamella
| «ss _Caradodidae C.L. Koch, 1837



35(a6)

36(39)
37(98)

38(37)

39(36)
40(41)

41(40)
48 (43)

42(42)

44 (23)

45(81)
46(49)

45

Prodorsum without true lamelles, with & hardly
slevated linear costula

Ventral neotrichy present

Notogaster without exuviae
ees Fremulidas Orandjean, 1968

Notogaster with exuviae
e Basilobelbidae Balogh, 1061

Ventral neotrichy absent

Mandibulae with attenuating chelae
ses . Suetobeldbidae @llldj.lﬂ, 1954

Nandibulae normal

Crista, a chitinous teeth, laths or lines in
dorsosejugsl region may be present; genital
and anal plates small; genital setas 4-6
pairs; notogastral setas 9-10 or excep-
tionally 13-14 pairs

eee - Oppiidae Grandjean, 1954

Crista absent; genital and anal plates large;
genital setas 5.6 pairs; notogastral setae

16-17 pairs

+«s Hydrogzetidae Grandjean, 1954
Notogaster with true areae porosas or
sacculi or pori and pteromorphas
Lamellae covering most of the prodorsum

Lamellae hinged or joined at the base, and
not connected with one another, variously



47(83)
48(80)

49(46)

80(48)

51(48)
52 (84)

83(47)
s4(82)

46

shaped and ecan be folded lengthwise
see Microzetidae Qrand jean, 1936

Pteromorphs curving veantrally

Lamellae with free cuspids, cuspids not trun-
cated, without translamella

Lamellae entirely fused in the middle, forming
& large scale, almost wholly covering prodorsum
or meeting only in median line or fusing bdasally

«ss Oribatellidas Jacot, 1988

Lamellae with truncated cuspids, may de
connects with translamella or fused medially

ese Ceratozetidee Jacot, 1928

Lamellae not covering most of the prodorsum

Pteromorphs extending anteriorly and posteriorly
to the line of attachment to the body; lamellas
situated marginally; genital setae S pairs

sse Haplogetidae Grandjean, 1936
Pteromorphs not curving ventrally

Pteromorphs in one plane only; lamellas straight,
situated medially; genital setae 4-5 pairs

oo Oridatulidae Thor, 1929



