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e eality supveyed s

A5 thero iz no aceount of 904l oribatid fauna that 1ives
in cleso agscoclation with forest and tea flcors of Darjeeling,
a survey was undertaken to explore the acarine fauns of forest
ard tea solle in the dlstrict of Darjesling during tho period
of Jamuary, 1977 to December, 1978. Dapjecling is one of the
16 componant districts of tho State of West Bongol under the
’Inﬂie.n political torrltorys. Approximately, 357 of the ares of
this district 18 forest cled whlch exhibles iusurisnt vegetation
ropresented by conifercus and deciducus forcstse Thore are 142
Tea Rotates sproed over the distriet of Darjocling. The topo-
grophy, climato and el®itudinal modulationz of the district
of Dapjesling horbours tho enriched faunel troasureo of this
group of scoll microwgribropeds and ecnscquently taxonomic
study of soll oribetid mites scomed most intoresting end of
prefound scientific intorest, Semplings woere dong from the
aress of forest and tea G'Btaf:es of this district a2 per loca-
11ty indicated in the mapse

Googranhicsl aceount s

The dlstrict of Derjecling s situated in the eastern
Hinalayen rogion and is the northorn most dlstrict of tho
State of vest Dengale It lies batwoen 26°280 and 27%13'%
latitude and 877599 ond 88°51' % longitudo (vide map) and the
arca of tho district is noor about 3,108 SqeKne The disirlet



oD

- of Davjecling 13 irregularly trlangular in 1¢'s cuter border
and 1s bounded in the north by Sikkinm limalayas, in the sast
flanked by Dhutan hills and Jalpalgurl district, in the south

by state of Blhar and Jalpaiguri and West Dinajpur districts
and in the wost by lepal Himalayage

The district of Darjeellng is malnmly divided in %o 2
reglons leee,y (a) Tho Toral reglon, situated at the foot of
the hills at an average height of 118 motre (approxs) above
the sea level, (b) theo deop velleys and ridges apgroaching
towsrds Sandskphu~Fhalut range, an altitudo of 2618 metre
(approze) abova the soa levole The highest ground of the'
district of Darjeecling is in the northe-yest where the Singallla
rldge enters the distriet at Phalute The ridgo 1s nearly 3533
metroe and 3618 metre high at Phalut and Sandekphu respectively
and descends to Manebhanlang (2123 me)e Tho forests of Tonglu
(3055 me) and S8ingalils ranges are situated on the upper
slopes of thaese ridgese The ridge undulatos upto Ghum (2247 ms)

framlﬂanebhanjang cagtward and theon rices stoeply to Senchal
(2800 me) and Tiger hill (2573 m)s On both sides ell along
tho uppor slopeg are forest clads The TekdohePoshoke (1800w
1700 me) rldge whieh originates from the former Singallila
ridge descends to tho Junetlion of the Ranglt with Tista river
and is also covored with feorests, Dorjosling town 18 on the
spur emanating northward from Manebhanjange-Scnchal ridge
(2123=2500 me) which divides below the town into Tukvar and
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Lobong (L1759 me) and spurs before they descond to the Ranglit
rivere The northorn slopes of tho traect are draincd by the
Remmenly, the Great Ranglt and the Little Renglit, all tributoe
rico of the Plata river, while on the southern slopos the
important rivors are the dehancdl oand the Balosone The woastern
boundary of this dlstrlet follous tho southward ridge contie
nuous as the boundary right up to the plaing from the Phalut
roglon, thence the boundary of Hepal up to thaiaouth-uestarn
corner of the district, Basides these the tract 1s interseeted
by numerous rapid hill torrents forming doep valloys, tho sides
of whilch are usunlly steep and often precipitous. Many streams
agaln brack the terraln forming tributaries o the mailn current.
The forests, thus, form watershed of numcrous stroans and rivers
olthor in part or in whole.

The dlotrlet of Darjecling is divided Into 4 civil sube
divisions vizs, Darjeeiing, Falimpeng, Rurseong and Siliguri.
e entire avca of foreste of this distriet is malnly divided
into 3 divisicne i.e., Darjeeling ‘forest divisicn, Kallmpong
forcst division ond Kurseong forest dlvisione Those divisions
are again oubdivided into ranges and cony bloekse The total
aren of tho Rescrved forests of Darjeoling Forest Divisicn 1a
294 Sqe Koe. The Derjeoling civil subdivision covers approxle
nately 864 e Kae of land area end the reserve forests, thoree
fora, comprise neorly 1/3ré of the subdivision. Tao Darjeeling
Forest Division is bounded by the Tieta river and forest of
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Kalimpong Dlvlqion to tho east, tho state of Sldiim %o tho
north, the atate of liepal fo the Wost and forests of Xurseong
Dlvieio_n and Ton Gordens to the southe The ontlre forest area
of this divialon is subdivided Into 7 terriforial ranges, vize,
Tista valley, Taldgh, Senchal, GhuseSinsna, Tonglu, Singalila
and Darjoeling Ranges and contalns 77 blocks undor tuesSe rangod,
The aroa of Kalimpong civil subdivision 18 1070 8qe Kne of which
585 5ge. Kme are undor reserved forosts. The Lorost greas of
Kelimpong Forest Division lio entirely within Kalimpong civil
subdlivision of Derjeeling clvil distrlets The Kallapong Forest
Division is bounded on the north by 8ilthilm and Bhutan, on the
east by Jaldheka rilver, on the south by the Jalpalgurl dlstrlct
and on tho wost by the Tista rivers The ontira forest ares of
this division is osplit Into 8 torrltorial ranges, viz., Ralin=
pongy Chol,y licora, Pankasarl, Jaldhaka, Best Joldiiaka, plane
tation and Lulagaon Rangea and contalns &6 blocks under theso
raﬁgea. 8imilorly, the Kurseong Forest Divislon 12 bounded on
the east by tho river Tista and on the west by the river Mechis.
Oon the gouth lies the forest of Balkunthapur Forest Division
as well as cultivation and Toa Bstatos of the S5ilizuri plalns.
The Darjoeling civil subdivision forms the northern boundary.
Tho forests of Rurseong Forest Division gro mostly situsted
within the elvil subdivision of Kurseong and Siliguri, The
vholo aree of the Roseorved forests of Rurseong Forest Divislion
35 287 Sqe Kate which 15 divided into 5 rangoes, vize, Kurseong,
Gevoko, Sukng, Bogdogra and Pankhaderl ond contalns 81 blocks
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undor these ranges tesides unclassed state Forests consisting
of 12:38 254 IMe Sprezd over 4 ranges containing 16 blocks,

‘0f tho 142 Tea Bstates of Darjeciing dlstriet 53 are
situated in Darjeeling, 6 in Xalimpong, 35 in Xurseong and
48 in 8iligurli civil subdivislong,

tagclozl caount

The distreicet of éaraaeliﬂg geclogleally consists of
unaiﬁeréd sedimentary rocks, confined to the hills on the
south and different grades of metaomorphic rocks over thoe
rest of the areas The outerons of thoe various rocks form
a serios of bauds more or less porallel o the goneral lins
of the Himeloyaes and &ipping one bensath the othoer ints the
hllls of the Alstricd, During Tortiary perlod the groat range

was elevatad on thoe site of an snelient soa thét hod accumulated

sedinents of different geologlcal sgese The present relicf of
high peaks and deoap valleys-has beon curved by wind, wvator
ané snow, three principal agonts of denundantions The rock
fornations found in the distrlet of Darjesling bolong to the
Darjecling Gnelss and Daling sorlies of the prchacans. The
minerals of the distriet includs ecoal, graphite, iron, copper

ores, lime etes

Fegdologyleal aceount s

3'main types of soll, viz&, red, wnite and bilack are
usuelly found in the hills of the Derjeeling distriot. The
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black type 18 the richost, the white is tho poorest and the
red type of soil is intermediate in positions But the toral
reglon, tho foot h1l} of the distriet, 15 composed of soil
vhich 13 glluvial in nature, a 1ight sandy loem belng tho
nodt commone The soil Ls characterised usuglly by low c&aﬁ
porcaptage and high acldity although pil of Soil in the Aife
Lfarent perts of the distriect varics.

The solil In the Tista and Renglt valloys has been
foraed by the deconposition of the Dallng rockss The resule
ting soll is sandy loan with higper porticn of sande Ia tho
hillg, 4% i3 formed by tho deccmposition of Gnolsa rocks and
15 pemarkably culted to the growth of numercus gpecies of
trees and other plants found .in the forests. Bvon the greater
portion of the hill arca lias on Darjeocling CGnelssg which most
cormonly gives rige t0.a Stiff reddish losn but may 8160 pPro=-
duce almogt pure sandy or stiff red claye. Gencrally solls
throughout the tracet arc deflclent in limae. Ned and yellow
podzolic solls have developed on the gnoiscos and schists on
the higher slopes of Darjeeling fiimalayas and hunus podzols
in the valley bobtom ond othepr deoprossionse There 18 generally
loaf mould in the forost floors where the sun rarely penctratoss
The flcors of the tea £i0l1ds are also covered with tea littors

Hoteoroloplesl aceount ¢

Tho topography and the direction of the pgevailing winds
solely control the climato of a particuler reglone However, tho
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main oloments of climgts gro tomporature, rainfell, reletive

hunidity, wind ete, uhich have also been considored in eertain
cases, -

Due to low and high altitudes In difforent parts of the
district the climato vories renarkly in respoctive places £rom
ting to %imoe But mai:ﬁy the elimaite is tompopete in tho hills,
tropieal In tho toral reglén uhiie subetroplesl in tho tista
valloys. Tho wintor in Darjecling ewtonds from Docenber to March
and 1s oxtranely cold.’ﬁho_summcr sprozds frem April to mid
July, tae hottest iims of the yoar, though 1t ie delightfully
ccole Tho ftempoerolure 1s least during tho rainy songson wvhich
eppears fron June 40 Eaptember.‘Tho temperature below the
frocaing point are cxpericnced evory year znd enow £olls ocour

oceaslonaliy in Darjecling,

Darjeellng ls called as one of the dampost hill stations
in Tndis booguse it roceives vory high rainfall, tho sunshine
is in defielt and thick mist prevails over the téﬁct throughout
graatér part of the yoor and therefora the relatlive humidity is
very highe

The »wind 18 genarally rather uwnsteady ad Dorjeolinge
Durinz the prononscon months $ho southern wind current brings
molsture fron the Nay of Bongal and collides with cool northern
and eastarn curreonts and storms toke place in‘the plain down

bolowe

The physlology of the flora and fauna of a particular
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roglon dgponds on the atnospherie procsure which 18 one of the
main factorss Tho doninaut Laetor, for the zomel vegotatlon of
thic distrlet, is the varying altitudos

The averggoe monthly tomperaturo, rolniall and relative
numidity in the distrlct of Dorjecling during the collectlion
poricd 1s computed below (vide Table 1 and 2)e

TABLE =3

Averago monthly Teaporaburo, Rainfall and Runldity
in the distriet of Darjocling for the year 1977

Months Maan }ia%s Maan ine {loan Total Meanr Nelatlve

Tompe ( Teope{ ) Rainfall(om) Humidity (£
January 11097 3023 5.00 82618
Pebruary Ge 10 =113 ni 5601
Mapch 1360 1103 18,00 60,78
April 3184561 Be22 124460 B7.48
Hay 1840 1228 12,05 88423
Juno : 20618 1387 12.28 01698
July 15,82 34443 2363 80,20
August 20672 1547 1828 D309
Septonber 20479 14052 20485 9216
O¢tober 18.27 10,87 26¢05 87420
Hovenber 15,88 Ee09 Cell £68043

Decembey ' 12.04 Se43 Hil 88,19
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TABLE = 2

Aversge monthly Temperature, Rainfall and Humidlty
in tho distriet of Darjeeling for the year 1978

Honths Hoon Maxe lMean Mine  lean Totel  Moan Relative
Tempe (®c) Temps (°c) Rainfall (mm) Hunldity (%)
Jonucry 3e68 109 D65 85.32
Fabruary 12408 deld 4+06 80623
Mareh 16463 7467 12408 64078
April 1054 11.12 10463 74460
May 1970 12491 1278 8363
Juna 2012 1395 22413 01.68
July 20407 1353 1747 04433
August 22425 . 1280 21489 8856
Saptember 2020 13.03 13419 02681
Oetober 2134 15021 2723 7372 -
November 1G+23 745 S5e12 8383
Degenboer 1534 BeE4 GGe75

4440 °




Vogotation 3

A number of physiographle, climatlc, edaphic and blotic
factors gro responslble for the richness and varlety of the
vegetation of this distrliete The character of the vegotation
13 being greatly infiuvonced by tho configuration of the ‘moune
tains and hills of the distriet and the impact of Strong molse
ture laden monsoon winds from south upon thome It i3 est!.:hatad .
that the plent communitics in the distrlet eops!.at of about
4,000 specieca of flowering plants under 160 familles. Thers
*are also 300 ferns, including thair ailies, chiefly Selapinclla,
Lycopodiua, Pqulsedtum spps etes In addition, thors are nany
~ othor non~flovering plants«Liverworts, Hosses, Algae, Fungl
| and Lichons, 0f 186 sppe of thollose and follose, Liverworts
reportsd from Indip, about 140 sppe are rocorded f{rom this
oroa of which 727 are endemices 75 8ppe of the hard fungi which
aﬁtacl: timber trees have been recorded from this dlstrlet.

The forests can be e;.aas!.fi.aa into 2 brozd groups =
{(2) Plain forests snd (b) Hill forcsts. In the piains and
lowor foot hills (up o 900 motre altitude) of tho district,
thore are 4 malor types of forest zones that can be agecounted
g8 =« (1) Riverlasn forcst-dominated by Acacis gatachu,
Delborgia sissoo, Albizela sppe otce, (ii) 8al forests =
roprescented predominantly by Shores robusta, mixed with

Schima wallichil, Terminalla beleriea, Storgospormur cholonoldes
otce, (111) Dry mixcd forosts-demineted by Jetrameles nudifiorg,
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+ Collection site around the trunk of Cryuntomeri
I, daponica in Polmajua (Alte 2300 me aDPrGXe)
- undor longlu forgat range, Darjecling forest
| Division, Darjeelinge.

g

on locallity on the hilly slope ahowlng mixed
gg%égeféaves forest dominated b arcus lame%IOSa
Hagnolia compbelll otce in Lepchajaga 1655357556&&
s 2000 Ge ap%?ox.) under Ghun-Simana forest range,
parjeeling forest Division, Darjecling. ;
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Machilus gemmiesnn, Storeulia villesa, BEytheins indlea

Goruges pinnata etce and (iv) ot mixed forestoadominated

by Zerminallia myplccaron, Amoora rchitulia, Michelis champaks,
Eugenin 8ppey Dillonig ponbomyna ote. The middle hill forosts
(fron 000 to 1800 motre gltitude) are well ropresentsd by
Schime wolilehld, Engelhardtis Bpleata, Cedtunopgis iribuloldes,
Castonopsls indica, Dotula gylindrostachys etes Tho upper hill
forests (Lrom 1800 to 2700 metre aliltude) are predoninated

by guoreus lazodlosa, Qe pachyphylia, 2. Lindots, Costanonsls
indicn, flachilup odulls, Bucklondig populnon, Prugus nopalensis,
Zodocarpys norlfolia, Acer campbollii, Cryphoperic
etcs In addition, in the upper zones of tho Singalils rango,
Rhododandron«conifor forast, Oaki-Hemlock forest and Alpine
foroat 18 quite ofton noticosbloe. The conifier aro represented
by Fsumg brunoniang, Paxug basantn, Ables donsa, Crybtomards
Japonies etes. Varilous specles of Rhododendrons ore present
but tho most lmportant cnes are Re grboroun, Re gompanit]latum,
Re barb » Re ginngbasinum, Re hodszsenit, Re goande, RBe
falconerl, Os conpanulatum 1s often found in pure crop in
patehes above 8460 metre or mized with conifers. The alpine
forest assoclation is llustroted by shrubs like Rarxberds
arlo » RoSg sar s Goultherls grifithions, Crotonost

eppe otce vith severel annual horbge

Haturel regencration 18 in doficlt generallys In the
vallaoy forests gome regencration of Duashengs Sonncratioldes,
Anthogeshalus indlea otee are notlced, while at the upper
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BiLY slopes, eagencvations of Patlﬂg alnoidoeg, I’rﬂr’ﬂa nsnalensis,
Acey, gampbollds, o ggﬁ sp;;., Zsune brung;g;@ﬂ Qh;gs genﬂg

otce- ora. ﬂbaerved.

' aaaae%tcﬂ fﬁ}i&ﬁl 2

, " Tha 8011 fauns agavelated wi'i;h the Zoil, oribaf;m wites in
the cu.s&.'i.et of Dar;!ealm_, arg ezs faﬁ.lﬂus 3

-

Cal‘leambola (nnt%mbwidae, Isatammae, Hypogastrurs.dae,
enyeh*urmﬂe, unﬁnthuriﬁaﬁa and aea:.:.%m, Froa uigmata and
Hem&tzl@at& mif.es, protura, Symphylag Pauropaﬁa, 50l neaatodes,
anchytmeida, thrips, aeelopendra, aphlds, psaudeseorpzon,
laopoda, coleaptera. Colesptoraen iarves, Diptera, Dipteran
lanvag, Hymanoptem aud differant 19.1'%1 and tymphol steges
of Insectoe Tma collembolan fauna are Semetimes pmdomi.nated
over eribatid fanna.

De Hobit ond Jlabitat ¢

" oribatid 'éz;ltea ero prinarily fung i.vorous, algivomus |
or aaprcphagauaa ¥hile exmn.‘lning the gud eontantas 02 8000
ar:!.ba 1d nites Fcrasluncl (3,939) and Sahustor (1555) abaarved
the fungal myealiae Oribatids foed mainly on moss, lichen,
- decaying letf, humus, Sungel Spores and nematode ogE8e Riha
{1951) notlead that sone speclos feed on decay ing woode |
Hurpky (1994) has shown thet o number of Ptyotina=nitos feed
on Towehimus and also cboerved them %o fecd on litter, weed

and decaying 8%MmOs
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Tho orlbatid mites ocecur in almost all ocological
niches, ospeclally where vogetative materials deeay with |
sufilelent moisturs and are penstrated by fungal mycolinms |
Malority of theso uites ave torrestrisl in habléats A few
speciaos are 6lightly hydrophilic ond scme inhabit tho sea
(Willman, 2931b)e The soll oribatid mites cecur in sofl 1ittor,
conposy hoaps,, humuq,' docaying logs, moss, lichens growing over
tros stumps, twlgs and leaves, higher plants (ackl, 1971), nest
of birds (Acki, 196Gy Yeroshenko and Rharehenlio, 1970), caves
'(&ior!.t;z et aley 1971), leva caves (Yomamoto and Aok, 1971),
the nast of s@all mammals (BulanovaeZachvatikina ¢t ale, 1974),
pasture aoﬂ., cnniferous talga fcrest, artic tundra (Bregotovay
1965) and evon tho subantaretis zones (Wallwork, 1973)e

The soll oribatid mites are the most aobundant soil

" migro=zrthropods and they may be found in a great dlversity
of hebliats renging from troplesl rain forests (Willians,1941)
to deserts (Trigardh, 1005), temperate zone to artic tundra
{Hammor, 1944y 1953), -Mtertidal zsone (Aokl, 1974a) to high
altiteds in the mountslng (Frana, 1943, 1944).

van der Drift (1951) estimated that soil mites constis
tute nbout 80 per cent of tho s0il faunas Bregetova (1965)
opinecd that 2oil oribatid mltes comprise 40 to 70 par cent
of the fauna in conlferous talgae This view has boen sube
stantiatad in India by Chakrabartl and Raychaudhuri (1965),
Choudhurd, and Roy (1970, 1971), Singh snd Mulherjl (1971)
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and .Bhattacharya (1974)

Ce Gonsrpal blolozy

The works on the blology of orlbatid mites sre scanty,
of which tho works of Jacot (1920¢), PérozeIinigo (1665), van
der Hammen (19726) are vorth mention;ng. oribatel are moinly
monocious and repreduce parthenogenetleally though majority
of acarina aro dloeclouss The diaeovery of less than a digltal
muber of meles anongst more than £ifYy thousand discovered
spoclos throws 1ititlo light on the mattor.

- Threc nyaphal atogesy vize, protonymph, deutanyaph and
tritonymph aro found in tho life cycle of oribatid nltsse
Ehgse 3 nymphal stages ¢an be prinarily Sapérated from one
another on the nuaber of genital suckers prescent, The proto-
nyaphh has one, doutonymph two and tritonymph throo pairs of
genitol suckerse. The twritonymphal stages are usually similar
to the adults, but some aympha differ markedly from the adulis.

De canam;c.nn tanos @

Although once consldored to bo harmless mossenites, the
ePibatids aro now rdgarded as an acononlcelly imporitaont group
of 80il nicro=crthropeds and several governaents through thelr
varicus ggenecles vize, ormy, navys aogriculture, publlie health,
vaterinary, reoscarch ingtitute and universitles have accelarated !
the study of the eribatld nitese In reéent yaara,‘attentlon
hag been pald to this group by Acarélogists throughout the
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globe s many specles of oribatid mites act as interowdiato
hosts of cortain anoplocoerhaline cestodes and ere responsible
for the transmission of various helminth diseases of cattle
and othor domestlcated cnimgls (Stunkard, 1927,1850p19413
Kates and Runkel, 10483 Potemiting, 1921,1944a,1044by Soldatova,
19455 Wallwork and Rodriguez, 1961 and Usova and Yeroshenko,
1571) e Oribatid mites bolonging to tho fanilics Carabodidac,
Lilacaridao, Felopldao, Galunnidno, Oribatulldase, Notaspldidae
and Haplozetidae bave beon roported as' vaetors of verious
tascworns, Anantargnan (1051) doseribed a now spaclass of orie
baﬁld mites, Schoeloribates madrassensis from Madras, iIndia,
which was known to got os intermodlate host of Moniexzlan, the
-large tapeucrn of donestic st inantse

It 1o eleimed by Oribatidologists that the oribatel
may be lnstrunental in decompoding organic materinl in-or on
the 3oil and prozote soll fertillty. Sollnick (1028) belioved
that they contribute. considerably to the fertllity of the
forast solle Speneer (1951) remerked that the role played
by those nites in the coanlaution of decaying leafl tissue 1s
of ¢ higher ordore Murphy (10595) opined that tholir role In
promoting soli fertillity can not ho nezlocted.

Jacot (1930a) pointed ocut that the bodles, bristles,
lege and nouth paerts of many spociss of oribatid mltes are
Infasted wlth spores of fungus and they transalilt fungal ine-
feoction to plants whlle moving from ore plaunt to anothele
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Sengbusch {1054) observed that the oribatid mites can cause
ninute Injuries o the plants with thelr mouth parts and so
it 15 posslble that the disease germs ere directly incéulated
Into the planitses Rockett and Woodring (1S6Gh) suggested that
the saprophytlc oribatid mites comprise an important natural
group rogulating s0il nesatede populationse |

‘Therefore, in view of thoir Imporiance and significance
in Goil Zoalopy, egriculture, veterinary and parasitology,
“he study of she tozonony of this group of mlites should ba

aacalerntode
Be Matorlel and Mothod 3

f1oil semplos wore collected by éha wrlter from difforent
groas cf forests ond tea estates In the district of Darjecling
in scorch of oribatld nites slnce 1977 (vice maps). pxiraction
of 504l orlbatlids from tho &lfforent Soil samples wes nade
using both Derlesc funnel modified by Tullgror (1918) and
Tullgren -apparatus medified by Haarlgv (1947)e Tho kind of dry
behavioural extrection apparatus used 13 a large galvanised
tin funnel, bearing on 1ts uppor oponing o £lue gouged (leSe
neH M) wire meshs 5 cne thin layér of soil soaples were
plzcad on this mash, und the funnel was f£ixod on a stande AN
aslaetrie bulb (40 ¥s) was uscd on tho upper surface of soil
szaplos for heating and desicoating the same Lrom aboves
A glass viel containing a'smnll'quéntity of 75«85% alcohol
wee plecod under the lower openling of funncl and &3 5lyea?€§tf

. BI537
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wos occuslonaily added o tho gleohol 0 mravent evaporation
of the aleohol tod S0oMe 46 o result of the dry funnel exe
trastion mothod, tho extracted oribatid spocinens were then
transferred into aﬁ'equal amound of 005 cleshol and lackic
acid in a small vial for doscievebizatlon as advised by Balogh
(1965, 1972)« Wnon tho midos became tranaparont, aluest vitrae
ous a certoln anount of concentrated lactic acid was used as

a nounting medium for microscopic studien following Grandjcan
(1942) and Balogh {1965, 19?3)- Some other known permanont
neunting media Osfieg Conade baloewy polyvenyl alechol, Hoyer's
nounting modlun ctoe wore tricd but the results wors not satise
foatorys Slnaily, Bsioght!s (1985, 1972) tenporary mounting
nothod was préferr@ﬁo'

After microscoplenl ezaninations ¢he apselnons were
kopt in the Derhgn's fubo (25nDe7 cn) containing 80 alcohol
and plugged with pbsovbeont cotbon wiih tissuc papor for final
proseprvation end thoy wvere put ivto laree fubo (5x1.2 ¢n) with
lubals giving dofelis of the spocles 1.8ey habiiatl, locallty,
date of cellection, nome of collector, nanc of the species .
stes Furthor, clcohol wes addod and the tubs was plugged with
elithicr cork or cofiton wool and flnelly, the plugged tubs was
progervad in gless Jars in 807 aleohols

‘ MeasuPemants wero taken with the ald of oeular and
stage microneters. Cameraelucida drawings were nade :E'or' avery
' specinen (both now and known Spocies) and that of new Species
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are provided as photo-coples in this dissertations

The colloctibna, aftor £inal exanlinatlon with proper
label, ore kopt in the laboratory of the Dopartment of Zoce
logye Proaidency College, Colcutiae

Pe Hornhology ond Terminolosy

The body of on orlbatid mite consists of two perts,
the prepodosoma or prosona, tho dorsal covering of vwhich is
terned as prodorsum, situated anterlorly and postericrly
situated opisthosona o* hysteroscma comprising the abdcminsl
region, the dorsal covering of which 18 called notogaster.
The prodorsun and noteognster are denarcated by the dorsosejue-
gal suture in most of the oribatel.

Propodogonig ¢ The propodosoma is artleulatoed to the hystoro-
sena novably ( Perlohmanﬁoldea) or inmovably (Nothroldea)e In
phthiracaroldea and FBuphthliracarcidsa the propodosoma termed

as aspis (Figse 3,5) can be folded 1ike tho blade oi‘.‘. 8 poEhe
knife to the hystorosonaes In moat caces the prodorsum ia
gmooth, but i% mey be ornamented voriobly vize, puncate (Fige5),
foveolate (Fige3l), oranulate (Flgsell,13,15), reticulate
(P12433) or with protruding aveco porosac (Fige7)s Anterior
extrenity of prodorsum 1 called rostrum which sometimes

bears tooth (Fige33, Coratopnla, Goratozctes)e Rosirum may

be pointed (Xinhobslba), very acute (Rhynchoribstes), tublform
(Nasobates), rounded (Flgs.18,20,22,24,28), nucronate (Fig.dd),



truneate (Fruncones), dentate (Rhynehonpla) or inelsed
(Suctobolba)e From the base of the prodorsum gnd towards

the rostrum, thore usitelly reoains on oither side flaty lathe
shaped or oxpanded strueture ealled lemsliee {(in Dost Porono-
tica9), oF ri.b#lme, nereow costila (in most Pycnonoticad)e

The development, shape and positlon of lamellao is varlable

ViZe, woakly sigmoid (g&dlakéllg)— ribbon-shaped (Fige 35,
oribatula), linoar (Lucopnia, Phaulonpla), narrow (Limnnozetaos),
wide (Joolln), very wide, zoverinz éntire prodorsum (Cuspiteguls),
intricate forn (Igobodos, Binrobodes), moeting at one polint

only (Copheus, Sadocepnous), mecting along a longer common line
(Eremagozetes, fopalln), wholly fused along medlen line with

o V' =shaped incision nedlally (Uabsliosatss), stralight,y cover-
gont (Coratoppla, Eyroppla), situated medially (Figs.l18,20,22,
24,86,428) , sltnated marginally (Pige 37, lilcrotezcus)e Sometimes
the lamnellaoc areo connoctod apleally by nerrow transveras ridge
(F1g«35) ealled tranolummollas Translomella nay be 1incar
(Molanozatos, Ungus.aé_tes, Balophobatoes), wide (Qpsioristes),

long (Pé:rozebe}s ,“ M.bbon-shaped (Iige35y Trichoppla, Calyptozotes)
Tho ap!.aal part of tho lamallw is called cuspis. Cuspis moy

bo 1ong (Opsioristes, r;agu ig_gg__), short (L gggzetas), rounded
(&ggzat:e Yo with external apox (I“emloealla), wlth two polints
(Oribatelia, Fenstrobatcs), cutwardly pointed (Lamsllobatas,
ilcrozgtes), outwardly obtuse (Brazilozetos), arcuately

inaised (Fuseoaetes‘, cosmozetea}, with short tecth (Undwlozotes),
with pointed tooth (Sghizozotes), obllquely truncafe (Rugozetes),
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arcuatoly truneaﬁe_.mavahggo_z_gg_ﬁ@,. or projocting besyond
rostrun (fuptoroteseous, guspitocula)e coémlaa may be
parallel ({egerenacus), divergent (Kodiskelln), long |
(fnderemaous) , short (Yeloppin), 1 palr usually, 2 palrs
(cr&si;éifem oug)y wide (gosmogneta), introrsoly arcuats
(ogareulml_g_)a lypiform (Lyroppla), trapeniform (Quadroppia)e.

A Snall ocupelile atruestuys situcted genorally mour the
base of prodorsum laterallys called bothridium or pssudostisme
(Pigse 79Dpi5,28435,5D) 48 one of the maln cheracltors of
eribatid mitose Bothridium Lo obson® (Maleqouothrug,
Trima.‘!.acmatiwﬁs.- Zegnothens, Fogssenctheus, tucronothrus,

Teypochthoniellua, Hygroribatosn), extremely suell {(fmercncthrus)
or may bo reduced (Hydrozotos)e. Sonetings tho opsalng of

bothridium 13 covered by a-1id (Onerculopnin)e Hothridlal-
scale (Ff.gsoa,ﬂ) may be presont oceaslonaelly (Ruphithiracevoides)e

, Bansillus, another naln claarac‘l;er of this mltes, arloes
from' ant.hridmn. aansillus is absent (Yglaconothrus,
Trimalaaonotnmg, Huamnouhrg;ss? Fosgonothrun, Zeangthrus,

ggropi.batos, '“r& hgmahthonmnua) ’ oxtreme.‘i.y amall
(gm_;aranzathrus, ﬁgdwaatas)e There are differont t:ypea of
aonailia in this gmup. 1% mey be (Figse 395e37,39) unbranched

(Hanmmamnig, tiamhamannm, Gypthernmannig) or with 3

(Zeizgtes) ‘or with many branchos (Gito 110, gmltlogn!.a,
mcmzagnm) ad 1H's distal halfe Sonsillusg nay bo setiform

(Leahedes, orato y [ oggm, Rhaphidogua, Mazncbatog,
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Cergtorchestes, Eramobodes, Sctenoribates, Simkinis,
Urubanbates, Conchogneta), rod-shaped (Fige9), fusiforn

(Opniellag, Oxyoopla, ILiacarug, Lienocapheus, folenoppig,
pedrocortosia, Chavinle), flagclliform (I'igse13,15, Cremulus,
Hotabolba, Hovonothrus, Alourodsmacus), £iliform (Fige 1L,
Palagacario, Pscudonothrus), poetinated (Fig.7, Irichthonius,
Repognota, Ctonobelba, Enantionnla, ’migﬁoggig, Synoppia,
Arachloppiclla, Remngella, Sternoppia, Cryptoppis, Forthe s

Rausulopoia, npinorella, Ctenogalumna, Lohnannoidea)s The head
of tho sensilius may be spooneshaped (Ifig+18), clubeshaped

(Figse 37,39), clavale (Figeds), ilchoniform (Liencdamasus,

Licneronaoug), capliats (Ameriopnis, Ereuglla, Aeropoia,
Belilo s Hoteropnia, Ausiresnota, Eroconyneies), bacilliform
(Suctoribateg), lanceolate (Lanceoopln, MiInunthozetes),
globular (Gioboppin, Cmmatogepheus). Sengilius may be proclie
nate tfx'lcr;bzetes, Fa@azetés, RBugozotes, 'Schallcria), re-
clinate (Qxvzotes, Mysterozetes, Stylozotes, Miracerns,
Hellacaorug), exclinate (Austrozetaes) or fully covered

(Cryntobotheln).

Lyes cre sbaent in cgse of orlbatid mites but presence
of 3 oyes has been roported in Hebervochthoniuns pibbug Serlesa,
1910 {vide Grandjean, 19282).

Gonerally prodorsum boars § palrs of sotao vige,
rostral (ro),lanollar (1n), Interlameller (ini), enterlor
oxobothridial (exa) and posterior exobothridial setae (gxple
The latter two sctac (gxp andé gxp) may scmetimes be reduced

or absonts
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The reostral sodoe 19 absent (jnnemochthoniusg)e. It mey
arisg {rom bolow (Saxicoleostes) op above (Litholostes) the
rootrum and mey beo sinmple (Figoe 165,35y M gaonothrus,
izimalaconothrus, lenolehmannia, Archepoeachous) or bifurcate
(Zetorehestos, Hapdybodog, Hothrolohmannia)e The rostral 8otas
nay be follate (Fige 7), 2lightly elbowed (Flgs 31), strongly
elbovod (Fige 33), buldge 1n thae middle (Pig. 13), glabrous
. (Flge 31) or barbsd (Flzs. 18,28,36)0

Lamellar sotee 15 absent (Porolliodes, Llodes) or reduced
(Anzullozctos)e Lt may be follate (Flge 7, lokmennia), bifid
with flogelliforn tips (Ussthermannla), stout (Fige 13) or
thin (Fige 31)s It may be placod on rosirunm closo to the
roatral sotac (IFiz0e 18,20422,24) or on prodorsun far backe
ward from rostral setao (FloBe 3,5,3L,35) or adjacent to
dorsesojugal suture (Cuncoppla)e Lomellar Sctae are gencrally
located in the vicinily of lancllar apex of on lznellar cusps
(Flgse 35,37)e It may bo situated on a proninent knobelllke
lenellar apophyses (Figss 11,18), glabrous (Plgse 11,31),
barbed (Figse 18,20, 22,24,20,08,35,87), proxinally barbed
(Fige 15), distally barbed (Figsa, 1p3,5)e¢ 1t nay originzto
marginally (Pedrocortesis), dorsally (Pedrogortesolig) or
near interlameliar ssctae (Rhinosuctoholba).

Interlamallar setas are generally situaied on intere
boturidial reglon in boiwson the lamellar bages. Lt may be
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looated near dorscisiugal suturs (fnezoppla, Ocesobatas),
on dorsosejusal suture (Fige 39, Iugoeibates)e It is absent
(meﬂagp i=, Hyoovortes, Fhelaecrozotes, Orihozetes, Dinozetes,

Por;éhotﬁg';aeus, Ptcr_ozet:as. antﬁarozétea, Cuspltesula) or may
be redused nhéhdbm{:az:, biatridg’nga}-; it may bo fusiform ‘
(sgeoulbbates)'; papilliforn '(géapﬂlonoms}, spatulate (i'ig.39),
long, glabrous (Fige 52)y long, barbed (Figde LLy23428,35),

pluncse (Plumobates, Cosmobgtes), willow=leaf=gshaped

( ggpﬂ.lmanhaus); apicelly bifurcate (Parapeions), shord

(Sadocophaus) o 1ong (Zephous), lenger than lsmollee
(Magellozatag, Jugatalad, longer than ;':rodomam {Stenoxenillus),
satiform (fg}gg;}_zg_gg, Mognobates, alavazeéas), eroct f?iga.a,

5, loftophthiracasrus)e 1% may origincle near cach other (Srenuius)
or on lamelles proper (Lgobodes, Hinnobodes, pilerozetos,

Fuscozotes, Ruzozetes)e

aaterior and postcorlor exobodhrildlal or axopscudostipg~
natic soteo originate Srom anterior and postorlor side of the
bo;tizrldium rospectivelys Dol nay be prosent (Fige 7), obsont
(Figse Dy82,24437,30), or only the aatorior one msy ho present
(Pigse 11310,15,18,430,26,23,31935)«

Zho prqdars_nm 5 usualis! sépara‘bad from the notogaster
by a suture, suture dorsosojugalls or dors;osejﬁgal suture
(Flgss 759512523,15,18,20,22,24,81,33,37,38)s 1t 15 aboent
{Tectocophous, Litholestes, strenclhoo, Delorchestas,
Cevernoesphous, Pavaphanlonpls, dellnickia, Grandjeania,
Alozotos, ascanthoscies, Drachyorlpoda, OXyanorus, Decliello,



Demnfiolla, Plemcmorus, Hesmorug, fmerus, Andasemerus) or
interrupted medlally (Flge 35, Haschates, Bporibatula,
Unauizetes, Rhopalozetes, Drachyerivoda, Torrssctos,
Podoribates, gonstrictebates, Dynatozotes, Tontaculcszetos,
Irichogalunna)e 16 may be straight (Bremulus, Fyronpla,

- Orlbatodes, Henace hous, Megorempous, Psoudenenulug,

Rotercmuiug, rlbe la, Cristercuacus, Cionohelba, Prcteremaeus,

Eesoribﬁtuig, Sicuiohata, Dosetorina, Protorinada) arcuats

(Kediakella, Fosgoranus, Dgnaeolus, Granulopnin, Qneroulopnia,

lononpia, Gctopoias, Louinonple, Romuloppis, Haneoribates),
cuncatce anterlorad (Cunsoppla, Podacorvs, Bnimerells,

Raszabobates, Lignorgnacug), convex anteriorad (Rorngbuschia,
Iegcocranollung), concave asteriored (Glandorenacus,
Bullercmpeus) , usually with a singlo arch (Figse 9,23,31,37)
or with 3 arches (fostrozatog).

The propodoscma boars gnathosomna or capliulum, eplmeral
off coxistarngl plates and ]:egé in the ventral sidee Gnathoe-
somo 18 eomposed of chelleeras, podlpulpl, hypostomel and
_ eplatonsl etructires Genocrelly chelicerae is simple but
may be peloptold (Eupelops, i‘-‘slcsgmlus, Cunconnic, Hetriopola,
fiphobelba, Dacklells), or attanual (bugtobelo'dae).
Bpimeral region copsists of 4 {L=TV) cpi:na"al or cuziatema‘l.
pla,tes. gpinergl setss mey boe simple (1ln o3t cases) or nay
be biwgnd trirsiiazts (Eromulus), or penta-and hexaradiszto
(Fige 12)e Tho nuzboy of setao on oplueres I-IV is ropresented
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by a %omula, called tho oplmeoral sotal fornula, which in
MO8t 0aRG8 18 Belwle3 {denoting mumber of sotes in epimeres
I=IV)e Genorally 4 opimoral plates are attoehed o each
other but in case of Paullanncorus (Pige 8), lglaconothrus
and Haplecorus in botween Iy II, and IIX, IV epimeral plates
thore I8 a gap. The epimeral plates are bordercd by chltinous
thickeninga, tho epodemats whieh are usually 5 in number

vize, gpo @__, apa. , anoa and a _@_ (Fize 10).

1ogs nay be noncdactylous (4alaconothrus, Flatynothrus

Dolicharemaous, Mesalotocepheus, Pseudctocovheus, Tectoeaphous,
Zotorchostos, Microteseus, Loobodesy Laumollobates, Basilobelba,
Hymeanobolba, premulus, brenobelba, ﬁostmzei’.@s). or wridace
tylous (Ceratoppla, smercnothrus, Zygoribatula, Bupelops,

‘ Polorilbates, ch_aunumaetua) but rarvely bidsoetylous

’ (Passzalbzcatas, Axthroplophora, Phyllochthoniua)e Logs I-IIX
nonedactylous and log IV triductylous (Hetorohbelba,
Heterogalumna)e Loz I monodactylous and leg II-IV tridacty=
lous (Heterogotas, Culfrobated)s Logs T-I1I monodactylous,

log IV bldactylous (Onychobntes)e Logs I-TI menodactylous,
logs TLI=IV tridectylous (Humobotos)e Legs I menodactylous

and gthoers without claw (Steenzhea)e Legs consist: of 6

sogmants, vide, cota, trochentor, femur, gonu, tibla and
tarsus, arrangod uniforalys In primitivo oridbatids 1t may be
cylindrical but the longth and shaps nay vary in case of
highor oridebld mitese In Polacacaroldea, tho femur 15 divie
ded into 2 parts vizep basifemur and telofemure A typleal
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hollow songsory (most probobly chemoreceptor) scta is present
in the dictal cepgmants of  tho logs, termed as vdolenidien®
by Titstium and “Solenidicnav by Grondjean.

Hystoreseia & Notogastor may bo rounded (FigBe 18,356,390,
Bmmulns), elonoataﬂ (Malgebnathma, ﬂanhamami s Syrihaormannda,
Entomotritin) , oval (Pigs. 11.,1&,20,31,37) or sonetlnes poste-
riogr port;z_.cn broadsr then enterior (Alicnothrus) or posterior
border conical in shape (Aunogtacerus), pontagonal (Archezozates),
hoxagonal (Hotogpaiumna), flat (Plutyliodes) or hemispheric
(Hetabolba, Dolba, Domacug)e NHotogastor may be smeoth
(Suctabelhﬁlg, ' rozates), punciate (FigSe 5,0}, foveolate
(Fige 95), pitted (Fige 37), geanulate (Fige 11), with protrus
ding ercae porosee (Fige 7), ratioulato (inuectncorus), tuber-
culate {Cephousj, with large tuberclos (Hecgarabodaes), with
chitinous crests ‘(&_mwmocm hous) , with sculptura (3gapheremaeus),

with scm_lcireqiar doprossions (Pogsorgnugd), with cerotogumental
granules (Flge 11, Gtonobelba, Granulo ¢ Grenisotes), with
4 1angitudlnal rmgm {Fossopuothrug), with 4 transverse crests
(Artheoveptoxn) , wlth sanbtered l!.gm; spots (Lieneremacus y With
caerinag ot shoulder (Saxlcolastos, Lltholestod, Shtrenzkoes), with
fine porallel or radlating lines (giristopoiy), with arenlate
or palygonal Ghitmous structure (m.enoeaghaus, Braenella)
with a he::agonal structure antoriorly (snoribatolls), with

1 maas.m pore t%afgalmng), with a Geep hollow antorlorly
(Spinonctan, Cavemceegheus, Charassobates), with lentloulug
{Flge 39 grtbroverte:;? Bentovertoxn) , with nymphal exuviac
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(Figs, 13,15, Livhobelba, Haplebeilba)e Holtogaster 13 gencrally
undivided but sometines 1t may be divided by one (Gehypochthonius,
Sphogrochthonius), twe (Trichthonlus, Liochihonius,
Brachychthonius) or three (Haplochthonius, Pterochihoniug,
Cosnoechthoniug) sufurose On its posterlor horder thers may

“bo one (Sellniekila), two (Grendleanls) or four (Cyrihermannla)
tubgrclos, I;atero-'-abduminal éla‘nds may be present in parhy-
pochthonioidea, but absent in Hypochbhonoldca. Generally 10-

16 pelrs of notogestral sotas arc observed in oribatid mitos;
3 palrs (Fize 13), 247 palrs (Coratoppin), 7«10 pairs (F1g.39),
9 pairs (iccotegeus, Laoobodes, Hivpobodes), 10 pairs (Flgs.18,

| 20422,84,26,28, feckocephous, iymenobelba, Goplelle,Lamellobates,
’ Oribatellan, Scneloribates, Rositwoszetes), 11 palrs (Fige 1%,
Erenulus, CeratozZetes, Zotorcnostos), 14 poirs (Fige 37,
Bhysotritia, Spinoppin, Zvgoribabtula), 16 pairs (Fige 9,
Heocarshodes), 18 palrs (Nanhermannis, Cyrthermannia,
Hasthormannia), or even 82«35 palrs (Heoirichozetoes)e lotogastral
sota i absont (Gustavie, Vilhenobatos, Paravelons, Fhalacrogetos,
Baloghobabes, Conosctes, fergelumne, Xenomalumna, Cryptogalumna,
Allogalumng, Acrogaiumna) or somotimoes 50-55 pairs of slveoll
prosent (Multoribulal)e lHotopastral sotes may be sinple (Fige.31,
Banhermannia), phyliiforn (Pige 73 Malacosnsel ia, Siriatopnia,
Stachycppin)y faneshaped (Figed3), widening liks a knife-blade
(Piges D)y fusiform (Ampmliobates, Sacculohbates), sotiform
(0ribells, Retlceuloopia, Diaptorobates), papilliform
{Lopilionotug), dilated (Phylioeargbodes, Oremolla, dacoulonnla),
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spatulate (Ackislia, Myatroopia), bladewshoped (Bscudorenuinug),
inerassato (Qq_rabadnidegi, with vesiculately incrassate apex
{Tentoculozotes)e Sometimoes notogastral setas way be reduced
(Ansullozetss), very short (Suctobelbila), extmorcﬁnarily
long (5telechobatos), glabrous (Fige 31, Hotorozeios, ‘
Globozotos), barbed (F1gSe 0,18,22,24,26,28), long, flagellie
form, curved ot tho distol half (Flge 11), with long, bifid,
i‘lagellifom tipa (Hesthermannis), or may be nuch reduced to

alveoll (Gympobates, Ctenozalumnn)e Usually in higher oribotids
there aro 4 palx'.s ¢f aveac porosas terned 28 4o, 4 A2 ond A A,
(Faauiopplin, f‘ubgh..ulomia. ?-zg oribatuia, O e!'z.toze ey [ugolops,
Flogellozoteyn, O gerachinteri 5 O Choy may be 2 palrs (Psm.uognlg_,
Seu tover tax ‘5 3 palrs {Passalozaies), & péim (Fige 35,
Raulﬁulﬂaﬂia), 8 palrs ({Spincnpin, Heoirichozates) cr cven 16-20
pales (Rgm a)e "hese wey DO gbsent {(Galumnolla, i@OGHtQE&GﬂS}.
The Shapo of thoBe areze porosao are generally circular but
ney olso bo rlbbon=shaped {Coplilonnis) er only posierlor two
arese porosae {ﬁa fLelad A:B ) are ibbocneshaned (?errazetéa}.

Gomotimes saccull, slit cr dotelike openings on notogaster may
bo prosent, those aro 4 palrs vise, G 8 » & and g, (15437, |
Rostrezotes, Scholorlibatos) gonorally, but may be 5 pairs
(Hepnerlia), or 6 pairs (Eissurobgtoes), souetines pores moy

be reduced to pineheods tormed as porl (Zrochygalumna,
Pseudachipteric)e In higher orivatid mites, 3«5 palrs of Slite
like {issures, lyrifissures, vize, in, l1m, ih, ins, ip sro
present on notogastor (PSS, 9,18,20,228,24,26,38,37)s 0rifice
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of latoroegbdoninel gland teormed as glg 19 gonetimes prosent
cn notogaster (Figoe 18,20,22,24,26,28)e

The plercmerpha, a wing-lilte appendage, originatas from
antero=lateral nmergln of notogaster in many orlbatids
(Scheloribatos, Pllobetes, Rogstrozetes, Galunna, Epgetozotes,
Galumnelln, Galwuno sis s Which may be novablo (Figfe 37,39,
Pelontalus, Paranslons, Rostrozetos) or Immoveble (faratozetas,
Scheloribates, Microzetes), horizontal (Multoribates) or bent
downyeyds leterally (Gosmobatos)e The enterlor mprgin of the
pteronorph may be straight or concove and laﬁarallmarginlmay
"be parallol with the body of wavy (Scholoribatos).

dln
Tantter

VYontral olnte s The ventral port of the hypierosona is entirely
covered by ventral plato which moy bo divided olithoer ecompletely
or paritly by a ransverso sutuies Tho suduse may bs parabolie
(Buichmannia), or sealelreular (gyzthermannla, Magsthormamnd

or stralght (Gpllohnannis)e She gonitol plates ere located

on the antorior helf of the ventral plate and the anal plates
are situgted on postericr holfs The genital and angl platoes
may be connected with each other and gecupy entire length of
thé vontral plebee Theso may-bé lorge, trianguler (Jothrus,
Plaévnoﬁﬁrus, iionothrug, ialaconcthrus, Saimalaconothrus)
(Macropyiine typo chipreetoplistlic of 2riniitive oribatld mltes)
or may bo small and more or 1663 clreular in shape placed
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apart from each othel (FigSe 10,21483,25,07,2032,34 33,08,40)
(Brachypyline typo choracterietic of higher oribatids)e.

Gonital plato : In most of the caeses gonltal plates may be
clrcular or rounded (Figse 17,36,38,40) or narrowly trianguler
(Bhysotritin)e Thooe may be divided in primitive oribatids by
o trensvorss suturo (Eobypocnthonlus, Lohuannia, Haptacsrus,
Porlohzannla, Licdcicder) or may bo undivided (Plge 8,
Uypocuthoniug, Javacarus, Heplaocarus, Dendcecarus, Hixucarug,
“illobncarug, Anasctsearus)e 4-6 pulrs of genlial sebae are
presont genaraily in cribetid nitess. Those mey beé 1 palr
(Bilnccusy, £ palrs {fonastrieitohates), 3 pales (FPlgs. 27,29,
Irichogopheus), 2 pairs (Figse 19,21,23,25, lgobodes, Jygoribatula,
ggiieloribatss, Laosuotobolba, Tuboremansus), § poirs (Fige 39,
flepotezeons), 6 péirs' (Fizgse 2412,17,32,34,36,40, Breaulus
Hymenobolba, Lanellebates, Hoogarabodes, Zetorchestes,
Tagiocaphaug), 7 pairs‘{zs‘ma 14), 8 palrs (Flonmeremacug),

8=9 pairs (Rhysotritla), O palrs (Fizse 4,6), 10 pales (Fig.8),
12 pairs lfFig. 10), or may be sometlnes 13-25 pelrs (Platynothrna)e
Generally genltal sotae sre sinple but theso nmay be barbed
{Flgel4d), or birgdlated (Eremuius)e The eggenlial sotae are
uszally found posterior to genitol plates (FigsSe 19,481,223,
25,87320,32,72536438,40) or cn leterel aide of the genliel
plate (1’igse 10,14). Tio50 may be L palr (Figse 10,21,23,25,
27929,32,3,88,22,40), 2 palrs (Plze. 10, Rhysotritia,
Platynothous), 2 palrs (2ilobafios, Znipiloonia, Jerratnltlp)

or may bo sbseot (Hothrus, silopothrus, Malaconotbrug,
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Irimalaconothrug, Archopozates)s In most coasos .these are
simple but mey be bleor triradlated (Zronulus)e

Anal plate s An unpalired plate wlthout setae is situated
- infront of anel plates termed a8 proanal plate (Fige 8)e It

may be a emall trlangle-shaped (snngctacarus, Coyptacarusg,
Dendracprus) or wide tronsverse strap-like (Fig.8, Javacsrus,

Hanlacarug, Hillotacarus)e Aoal plates may be fused with

lateral adancl plates (Fige, Jdavacorug, Haplacerus, Cryotacarus)
or mey be soperated frem cach other (Herigtolohmannis,
IThomnacarus, Lohmannin, Lopidacarus, Pabillacarus, Meristacarus,
Mixacorus)e Anal Satae are usuelly 2«3 palrze Those may be
absent (Javecarus) or 1 palr (jiaplneorus), 2 palrs (Flga. 4,8,
8910512149175 19921y 23,27 204329 2436,38,40) y 3 palrs (Figse
2425, Hoplophorolla, Rhysotritis), 4 palrs (Stezanacacus)e. These
may be simple in most casos but may be algo barbed (Figse 19,
21523)25,20) » Adanal setae are generaily 3 palrs (Fizs. 4,6,
10910921523525,2752032938438,40) ¢ If may be one palir(Gymnobates,
Exorisoda)y 2 balrs (Mierotogous, Zotorchestas, lamellobates),
4 palrs (Fig«8), 5 palrs (Torpacarus), or 8=9 pairs
(Paammogalumna) « An adenal pore torned os 1ad, 1s slit-Like

in appearance, Dy be parallel (Figss 12,17,32,04,384,38) or
oblique (Figss 19,21) to the latersl bovrdor of asal f£1c1d or
aligned neerly transversely close to the antorior mergin of
angl opening (Figel0).

Reotrichy in Oribatid mites s Travd (1679) provided a review
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of neotrichy in oribatid mitess Ho (opecits) elucldated that

body reglons in the progressive svolutlons are, in order of
importaxica : aggenltal roglon, epimeric region, notogastor,
genital rogion, adanal rogion, anel region and Infracapitulum.
Naotrichy 13 a secondary phenomencne It ocours more {requently

In the lower oribatids thgn in the higheor oribailids. Gastronotle
neotrichy ls more frequent chiedly in Lohmannoideay Ctonacae
roldea and gonital neotrichy in ﬂoﬂsroi&ea- Pygldlal nodtrichy
moy be strongly (Thamnacerus, Vepracarug) or weakly (Papiliscarus,

Annaetacarus) developede
Ge Abbreviations uged g

Abbreviations of notations are usad here followlpg’

Grandjoan (19%4a), Kntille (1957), Wallwork (1960,1967a,1967b),
Aokd (1965e,1987b), Balogh (1972), and Hammer (1972) as followd ¢

ro = rostral scteo, la = lemollar setaey int = interlameller setaa,

exg = anterlor exobothridiel setae, gxp = posterlor oxobothridisl
setao, 83 = sonsiilus, bg = bothridium, tbd = dorsal bothridial
plate, $bv = ventral bothridlal plate, ¢ = bothridisl scale,

' lc = lateral carinae, jpask = latoral lemolliform expansion,ty =
tutorium, rin = intorlsmellar wrinkles, pde2«3 = pedotectn -
complex II-III, sod = subpedotectum, goepl = laterel prodorsal
eondyles, ¢o.pm = madien prodorsal condyles, goenl = lateral
notogastral condyles, cosnm = medlan notogastral condylos,

ye = notog.astral tuboreley, O = thong of buckle attachmonty g =
arm of buckle attachmont, pt = pteromolrph; 8 18, g, 2 2B g_li ’

d ,4 ,8 8 £ »£ ) 8 o p3 =
$,09.02 18 9% eshlohaohaaﬁ.lvﬁ.ev o
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notogastral sotae In primitive oribatids, %a, ts, &1, Ds,

P B Ep 2o B R Siy 52y 83y 54, L)y 12, L3, & g
..Es_l g v day d‘ﬂe 139 mséﬂvﬁlaﬁ.e "f‘l 35292.1 al‘.ao
g 9 g_ » p_ ’ 093 = notogastral sotae in higher oribatidsy
Rm = re].ative longth to notogastor; ¥ = marginel ridge; ig, im,
3h, ips, ip = dorsal lyrifissures; ja, Al ’ &2 y g; areae
porosae on notogasters Sa, §l » §2 » §3= saceull onr notogasteorg
Bla = orifice of latercgbdomingl gland; an = anal plates ggl- gn_a =
anal sectoeg gd = adanal plate; g;l - ada-.n adanzl setaej iad = adanal
fissures gon = genital platey a - g, z genital sotaes ggi-ggzn
cggenital setaoy Loy IR, 1¢) 2 ....&.s 22 34 29, 2ay 4by
4y 44, 48, 4f, 4R = eplmerel seteec on epimeres I, II, IIX ond

IV respectivelys agol » 229'2 » 8257 2?.‘.’.3 . M‘; apodenatas
Ce5t = BHarnal ridgoe.

He 8y rstemaotios @

The systematic position of oribatid mites is s$ill some-
vhat eontrovorslal, although, Vitzthum (1931) proposod it as
follows s

Acarina Witzsch

Order Acaz'iua filtzsch
Suborder Sarcoptiformos Roubtey
Euﬁercotmm oribatol Duges’

Redford (1950) and Beker and vtharton (1952) 2150 fellowed
Vitzthun's (1931) olassification. Dut in later yoars Fujlkewa



30w
{1072) consldcered oribatel as a suborder of the o}der Acanrie.

van dor Hamnen {19722) elevated the group to the status
of an order, but propossd a new name, orivatida insteaed of
Oribatele. UWhile doing so van dor Hemmen (1872) rojected the
nsned Cryptostigmata, Mesostigmata, Prostigmata, 6tCey Proe=
posed by Bvang, sheals and Mecforlane (1961) for classifying
mites and divided the mltes into two superorders vize, Anac-
tinotrichida end Actinotrichay, the former conslsting of the
orders Opilloscaridn, Holothyrids, Gemasida and Ixodida and
tho latter Actinediday, Oribatida, Acaridida end Tarsonemida.

Basing on tho ontogenic stages of Oribatei s now systenm
of classification was introduced by Grandjecan (1854a)e. Woolley
(19532) and van der Hemmen (1968,1971,1572a,1972b) attcupted
the phylogeny of the groupe Almost all new taxa are erccted
on the basls of taxonomic characters of adult Specimens as
thg 1ife history stages of 98% of oplibatid ultes are stiil
unknowne So in roeont years most of the orlbatidologlsis
follow Dalogh's (1961;1963a,1965,1072) system of artificlal
elagsification which is baged on simple, eanily recognlzablo,
morphological gdult charactors.

I. Short historical account i

Thore are approximetely LAty thousand speeles of
oribatid mites which belong to near about 800 genera, over
140 families and 44 superfanilies so far known from the
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1iteratures Tavoncay of the oribatid mites hies cous to the
linolight of selontific study from aifforent parts of the

globa through the wopks of different workerss Go prior o

work on torxoncmy of oribatid mites we should mention {he

devotad works of Koch (183G-1241,1242), llchacl (188041204«
1838, 1898, 1908), Derlese (1824, 1885, 1888, 1892, 1895,

2896, 1503, 190%, 1805, 1903, 1910, 1913, 1016), Dwing (1908,
1900, 1910, 1918, 1917, 191%), Oudesans (1896, 1900, 1902,

1903, 1906, 1015, 1916, 1017, 1023), Willnenn (L9818, 1019,

1925, 1028, 1929, 1930, 1951, 1933, 1935, 1003, 1939, 1940,

1841, 1949, 1951, 1953), Jacoh (1523, 1024, 1925, 1629, 1030,
1932, 1934, 1025, 1907, 1633, 1930), Sollniek (1019, 1022,

1023, 1925, 1928, 1950, 1955, 1958, 1969, 18G0), Grondjeon

(1928, 1031, 1933, 1024, 1906, 1941, 1948, 1948, 1050, 1954,
1959, 1967, 1971), Dalogh (1957, 1043, 1988, 1958, 1950, 1961,
1962, 1062, 1055, 1068, 1908, 1970, 1972), von dor Howion (1962,
1059, 1063, 1858, 1971, 1972), Hewner (1944, 1952, 1953, 1955,
1053, 1961, 1963, 1966, 1067, 1068, 1970, 1071, 1972, 1973, 1975,
1977, 1979), Goolloy {1057, 19858, 1961, 1057, 1969), Runot
(1057, 1058, 1059, 186k, 1052, 1071), Aoki (1958, 1559, 1061,
1962, 1953, 1064, 1065, 1066, 1067, 1968, 1069, 1970, 1971, :
1973, 157, 1875, 1978, 1077, 1978, 1980}, Wollwork (1950, 1@61¥4
1962, 1933, 1064, 1965, 1958, 1967, 1072, 1073), Hirkol (1964); &
Mopits (196G, 1968, 1953, 1960, 1970, 1971, 1974)y Plef ‘#9/7/ .
(1963, 1965), Péroseinlgo (196¢, 1067, 1968, %gssq 1970. o7,
1972, 1976, 1077, 1978), Hahuoka (1063, 1950y 1978, 1974, 19?5,~ﬁ
‘1970. 1977y 19?&, 1979, 19E0) Balogh end Hahunka (1905, 19@6,

. . 2
L ’ N /; Y
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1987, 1968, 1089, 1974, 1075, 1977, 1978, 1579, 1980), Engol-
brecht (1972, 1973, 19756) ond othorge

Invostigations on the oribatid founa of Indla 1u neagre
t111 nowe Conscquontly there exists very fow litcrature on
Indian oribatid mitcss In this respect first eontributlon was
made by Poarce (L805) with desbrlption cf 8 now specles of
oribatid mitos slong with 12 known speeles from Sikitim Hinalayas
Jacot (1933b) corroctly ideatified ths 2 spscles, Gglumne
tosgelinta and Ge nllgirln, previcusly described by twing
(1010) from topotypic nmaterial at Hilgirt filis in South Indlge
Lator, a new spoclos fcheloribatos chauhoni was dagerlbed by
Beltor (1045) from Deroilly in Ubtar Fradoshe Angntereman (1951)
deoseribed schelorlbstas madragensis as a vector of jeniezin
from Hadrae in South Indlae. 4 now specles visae, ‘Plggmbt}mus
punatal, Liscarug inomis, Zoobodes anulptus and Unduloribates
hebgg and € known 8spoclos were reported by Acki (1985e) from
Hepal Hinalayade Prasad (19G5) roported 3 oribatid nltes lecs,
Cosncchthonius, Oppla and Taetocophous from Bhagelpur In Bihare
.Bhgduri on@ Raychaudhurld (1907) reported ¢ oribatid mites
(diagnoscd up % gonoric lovel) Leey Qopins Lomellchatos,

Basilobelbn, Cono s Xiphobelbg and Honlcohoreiin for the
first time froem weot Bengel in Indime They (1063) deseribed

one now subgenus Paratcmollcbates undep the gonus Lgnellobatos
(Later upgreded os o distinet genus by BRalogh In 1972), one

new gpeeles allonothrug indlcug, one new subspeeics prchezozotes
Igl_g.g_s_n,g indleus and simultenscusly roported 4 known apecies {rea
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Galcusts in Koot Bengale Singh and Mukherji (1571) recorded

10 genora (without montloning specles), 3 species and 1 sube
spscles from Varanasi in UGttar Pradoshe. Hafeoz-Kardar (L872)
doscrlbed one now spocles Papilleacarus indlcus from Allgarh

in Utter Pradeshe Chaokroberti and phadurl (1972Q) reported

11 spoeles (one without spocific detormination) of oribatid
nites from the dlotricts of Nedla and 24-Parganas In oste
Bengale Chalkrabortld,Bheduri and Raychandhuri (1972,1973) dos-
cribed cne new spesioed éosmbehthmnius bhengolensis and 2 now
subspeaios, Malacoangella remivors indiea ond Bupglons ncrcmlos
minor and recorded 9 Known spoeles and 3 genora (without menw
tioning gpeeios) fdr the Lirasd time from Indiaes Bhaduri,
Chalrrabartl and Reychaudhurl (1974) desoribed ons new spacles,
Basilobolba indlca from Coleutta nnd suburbse 2 new speclea,
latilenellaris ond trenslemellaris under tho geonus Factocepheus
vere deserived by Hafces-Kardar (1974) from Allgarh in Uttar-
Pradeshe Bhattacharys, Bhadurl and nayc!iaudhurz {1974) reported
3 new Gpacies vize, Aunectacerus longlsetogus, Cryptacsrug
denarmamsua and Papillacsru Lirostraotus, a now gsubspeclas
Haplocorus follaty benf!,alansm and 2 known specles £rom Santie
niketan In Waest Bengale Prased (1974) published a catalegue of
mitos of mciia and there poasibly lnadvertontly he mentiloned
that only 19 speeles of oribatid mites were found in India 111
19727 Phaduri, DBhattacharya and Chokraborti (L975) deseribed

2 new specles, ohalel and glavisotogug under the gonus
Chauncproctus from Calcutta in West Rengeles Db and Raychaudhurl
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(1975) doserlbed 2 new opeclss Qolumna orenabn ond Ge
parasecher and reported ong subspecies from yest Bengal
in Indlae Hafcoz-Kapdar (1975) reported 2 new spoeles

oribatolls glemi oand Qe i:gshmir-&onaie from Jamnt and Kashe
nir in Indiae He (1967a) added 4 new spocles of Opnia vize,

Semgdi, slizerhiennls, sensiolavaty and glemellaty feom
mligerh in Uttar Pradoche llo (1976b) furthes deserived 4

ney spacies, fScheloribates bieuspidatus, De frensiomellgris,
S baloghi and Se mfofulvas £rom Indlae ilag (1976) déscribed

6 nev spocics Vvize, gnnecéac@a -trivanﬂrieum, Gyetherngnnin

blcornuta, Allonothrus anticus, brgmobeiba nogarcoricg,
Hultioppla indiea, aud Polichoremgeusa Indicus and one new

gubspecles, Juctobelba sealiplunoss indica from Kerala In
South Indize Chokrebarsl, haduri and Raycheudburi (L97?0)

deseribad 2 new speclog Cyrihermpnnis auadrlcornueta and

Hanhermannia hinslavensis and reporitsd Maasthermennle mamilleris
from West Rengal in Indlae Chakrabartl, Phedurl and Ray-

chaudhurl (19772) described onc now specles laplacarug
intermodiug and simultonsously rccorded 14 known species from
Wool Bongale Chbakrabartl, Kundu ond roy Talukder (1977)
reported one new s'peeies undep the gonus Doilchersenacus and
recorded O known gpeclos from Darjecling in wost Bongals
Chakrebarti, Mondel and Xundu (1978) dasoribed 2 now species
of Psendotocenheua vize, hoamerae and gobletus from test Bansal
in Indlge 2 new specles Eremobelba indica end pllonothrupg
monensis, 2 known specics ond ono known subspecles wore
reportad by Chosh and Bhadurl (1973) fmn; lageland in Indige




38w

Choltragbortl, Kundu end Mondal (1978) desceribed onc new genus
Siemonothrus under the fanily Canisildee with 8 new speaios
Le0ey gquedristriatug, bistrigtug and ovatug from Darjeoling
in vast Bongale Chakrobortl, Chande and James (1979) recorded
12 known gpoolos of oplbatid mlites frcaa Darjeollng in teste
Benzole Chakrabarti and foy falukdar (LO79) described one new
epeéles Halaconosthrus agganonsis and recopded 7 known spacles
from the dlstrict of Cechar in Assan, Indies Hag (1979) dos-
erlibod onc now spocles, Xiphobolbas ismollia frem Kersla in
South Indine Bhsttgcharya and Benorjee (1979) reported ong new
specleos Pilobatells berlescl,one new subspecled Epllohmaonnia
palldda indice and ono known specles of Zygoribatula from
Birbhum district in yost Dengale ¥hlle dealing with some ecow
logical works Bbatltacharya (1980) recorded 22 known spoclos,
1 lnown subspacles and 18 kaown genora (without montloning
spocles) of orlbatid mites fron soils of Gantinikoten and
1%'s adjacont arcas in Wost Bengel, Indias. Mishray Bhaduri
and Raycheudhurl (1980) rocorded 13 known ospoecles, 1 known
subspoelies end 236 knoun genors {(without mentioning apeocles)
of oribatid nites from Orlssa in Indisze Another £ new species
under €he genus Polichoremgeng visey gorpnarius end himalgyensis
wore reported from West Bengel, Indla by Chakrabarti, Bhadurl
and Kundu (1981)e Chakrabertl aad Hondal (1281) described
one nhew apeeles, pupelons longlsetosug and recorded O known
apocies and 2 known genera vize Hotorobelbg and Motabelba
from Darjeeling, yest Dengaly Indige
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Thue the total numher of species and subspeciaes
dogertbod gnd reportod frem India tili daote otands ab 149
and B rogpectivaely of which 63 sapoclaes and ¢ subspecles
have boan deseribed as now to solicnco from ITndlae Specles
and guvepecies reportod and deseribed from wWoest Dengal in
indls aere 80 and € respectively of whleh 24 species end 5
aubgpecles have been nowly deseribeds Speclos roported and
dgseribad from Derjecling in Hest Bengael are 29 of vhich 14
spocles are recordad for the first time from India and 9
Species are new 0 20isncoe

A total of 50 speclos including 2 vorleties distributed
ovor 41 gonerag under 31 Lznllies have boen incorporated in
this dissertation from the study of the collected matoriel
at Dorleelinges A new subjonus Parapseudotocashous has been
propesed undor the genus Pseudotccopheus and 19 gpocies
are considored hero as nev to sclences Accounts of two now
speaiod have boen publighod (orizinel papers attached hereto).

It moy be noted here that ocut of 21 fenilles 5, of
41 genera 14 and 31 spocios (oxcluding 19 new sSpecles) 19
are recorded for fthe £irst time from Indlan terpltorys OF
tho 2 varletles rocorded, both are reported for the first
time from Indige Sinilorly out of 431 genera 30 and of 31
specles (excluding 19 new spocles) 28 are racorded hera for
the £irst time £rom Derjooling, Indige ‘
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ﬁuﬂning koys for the genoyra and species have been
glven vherever neeessarys Generie diagnosis have boen
provided also besides illustrations of now apeclese. The
histofias 0f the femlllies and ganora have boon deald with
‘bricflye Data concerning distribution of a gonus and
spscles have boen incorporatods Collcction data for the
specles have beon providede Wheraver nscossary cultable
renerks have boen Incorporated aloe under genora and/op
B8pociass

In najor caﬁes for naming tho now %axa dlagnostic
features and type-iocallties have boen given prloritye
Although 2 new spoecles héwe'baen nomoed after Dre antonlo
Borlese, the fathor of Acarology, and Dre Jun-ichi ackl
vho is renowned for his contributions $o oribatid mitese



