
I N T R 0 D U C T I 0 N 



Ae toonlitg SU!"'1eyeQ : 

A:J tbero !D no acootmt oi' soil or1bat1d i'auna that lives 

in closo a.eaoc!at1on with forest and tea tloora or Dar3eelins, 

a survey was undertaken to ~xplorc the acarina fauna of forest . . . 

and tea soU.s l!l the d2.stdct of Dur3c<3l!ng during the period 

of January, lffl7 to· DGaCl!lber, 1918. Dnrjeollng 1s one of 'thO 

16 ec.mpooont d1Str1ots of tho sta.to ot \font nengol undel:' tho 

Indio.n political tarrltory. APvroxJmately, 35$ of tha a.roa ot 

this district .ts i'orost clo.d wM.ch exhibits luxuriant vecota.tion 

represented by coniferous and deciduous forests. ~ere oro 142 

Tea Estates spraed over the district oi' Darjeellng. mhe tope• 

graph.Yt cl:lmute and oltitucl.!.nol. modulat1oM of tb!'l district 

of Dl.)l:'jesling barboW!s tho enrichod faunal troasurl!> of th!G 

group of son miOl'o•arthropoda !!lld consequently taxonomia 

study of soll or1batid mites soomed most intorost1r~ orA of 

profound sc1ent1i'1a interest. Semplings w!3ro dono :from t.'le 

areas of i'ol:'eat and tea oato.tes oi' th.le d1Stl'1et as par loca-

11~ indica~ 1n the maps. 

!!§lograoh1ca1 account : 

'lbe d1str1ot of DarjoeU.ng J.s situated in tho oastorn 

Hir.laleyen re1gion and. 1a the northern most· distr.i.et oi' tho 

State o£ tiost De03al• It lies betwoen 26°28• and 2i>l3'N 

latitude and 8?0 59• ancl 88°61' E long1tudo (v!de map) ond the 

nron of tho diotr1ct 1:1 noar about 3,108 nq.mn. 11lB d10tr1ot 



- oi' DarJeeU.ng is irregularly tri~lar 1n 1t•s outer border 

end 1a boundoo in the north by S.1kk1lll UJmaleyna, 1n the east 

flanked by nllutan bills and Jalpa.lguri d.1atr1ot, 1n tb& south 

by eta.to of Bihar Mel Jalpa1gur1 and wast D!najpur distdots 

and in the woat by llopal H!maleyaD. 

The district oi' Darjoellng 1e lila.lnly d!V!ded 1n to 2 

rcg!ona i .. e., (a) Toe Tera1·reg1on, situated at tho i"oot or 
the hUle at on ave:.·~o height of 118 motr.>o (a:>prox.) above 

tbe sea level, (b) tho dcop valleys ond ridges n9proaching 

toward!! sandakphu-Pb!llut range, on alt1tudo of SG18 metfe 

(epprox.) nbovo tho soa. levol. Tho highoat cround of the 

d.tstr.>lct of Darjoeling 1s in tho north•uoat vhoro the Singalila 

ridge ento1•a the diatriot at Phalut. The r!dgo 1G nearly 35S3 

metre and 3Gl!l metre high at Phalut ana. Sandokphu respoctively 

and doaoends to nanebhanjang (2123 m.). Tho fo:t'osts ot '.l'onglu 

(3055 llh) and 01ngal1la ronges are situated on tho upper 

slopes of tboso ridges. Tho ridge undulatoa upto Ghum (2247 me) . 
from Manebhanjong eastward and t.lton r.iaes steeply to oencbe.l 

(2600 me) and Tlger hlll (2573 mh on both sides e.ll al.onl) 

tbo uppor slopea aro fo:roat olucl. 'lho Takdah•Poshol~e (1600• 

1700 me) rldgo which originates froo tllo former Sirlgnl.lla 

ridge deaccndo to tllo junction oi' the nang1t. w1tb T1ata l'iver 

and is also covored wlth forests. Durjoaling to\m is on the 

spur emanating northward from Hanobban3ang-scnehal ridge 

(2123-2500 m.) wlliob div!da:s below the town 1rito TokVar and 
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tabong (1759 m.) and zspurs bo1'ore they descond to tho Rang!t 

river. 'lbo northern slopes of tho tract oro drained by tbo 

Ra!!m(:lll, tho Great Rangit and tho Little Rang1t, aU tributa­

r!oo of tho ~lata river, while on the southern slopes tho 

1mportnnt r1voro aro the Uahanad1 and the Bo.laaon. !he wostarn 

boundll.t'y of thia d!atrlot i'olloHs t.~a southward ridgo conti• 

nuous aa tho boundary right up to tho pla1ns frcv.a the Phalut 
' region, thence tho boundary of Nepal up to tho aouth-\>Jastern 

corner of the district. naeidos thoso tho tract !s intorsocted 

by num~ouo rapid hill torrents forming deep valleys, tho s!doo 

of Which aro usuull.V r.teep und often proc1p1toua. Many streams 

again brock the terrain forrn1n8 tributaries to tho main curront. 

The i'oretJ'!'JI, thus, i'om ~rraterahcd ot numerous atroane and rivers 

oithor in pal't or 1n whole. 

~e c:Uotrlot of DarjooUng is divided into 4 oivil sub­

d1v1s1ons viz., Dar;Jcaling, R:al.impong, ron-seong and S111gur1. · 

~1e ont!ro arou of forca~ of thiS distriet is mainly divided 

into 3 diVisions 1.a., Darjoeling ·rorost division, Kal!mpong 

forcat d1v1o1on and aurseong forest d1v1cione Those d1v1s1ona 

aro again oubd1v1ded into ranges und many blocks. The total 

area or tho nonorvod foro~ts of Darjeoling Forest Divioion 1~ 

294 Sci• mn •. ~o D!ll.'jooling e1vU subdivision covers approxl• 

mately 8&:\ Sq. !lb. ot land area. and tl:ie reserve i'oros~, tllcrc­

i'ore, comprise nearly l/3rd of tho oubd1v1s1one jbe Darjeelil'lg 

Forest D1v1o1on is bounded by tho Tlota river and forest ot 
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Kal.impong D1v1a1on to tho eaet, tho state o£ S!!rlti:n to tho 

north, tho state of Uopal_ to tho t-reat ruld i'oreats ot .Kurseong 

Division and Ton Oordons to tho ooutb. ~e ont1re f'oroat aroa. 

of this d1v1a1on 1s aubdlvidGld into 7 territorial ranges, vi:., 

'l1ata valley, Takdcm, Senoh!ll, Ghttn•31manu1 Tongl~, Singol.lla 

and Der;Joollng nanges ru1d contains 77 blocks under tilo~o ranges. 

~he area of Kali'npong clvU subri1vle1on ia 1079 aq. mn. of 'Which 

580 Sq. Em. ere uridor reserved f'orosts. Tho forest aroaa of 

Kalioponr; Forest oivie!on llo entirely within KW.lmpong civil 

subdivision of Derjooling civil district. ~10 Kal~pong FOrest 

Division 1~ bounded on the north by S!Wdn and Bhutan, on tho 

east by Jaldhaka rivor 0 on tho south by the Jalpa!gurl district 

end on the wout by tho Tista river. The antiro i'orest aran ot' 

this diviSion 1G Gplit into 8 territorial ranges, vu., Kal.!m­

pong, Chol, Uoorn, PGllknoar1, Jaldhal.:a, Be.at Jaldhakat plan­

tation a."lci LuJ.agaon na.ngos t:lilcl contains 5G blocks under theso 

ranges. Similarly, tho Kurseong Forest Division 1o bounded on 

the east by tho r.tvor T!sta und on the. W5t bi! tho river ~lochl. 

on tho aouth lies the forest oi: Bnikunthapur Forest D1v1oion 

as well £lll ouJ.tiva.tion and Ton Bstatos oi' tho 31llguri plains. 

The Darjoel!ng c.tvU aubdtv1G1on fol'ms tho northern boundary. 

~o fo~ests ot KUrsoong Fore$t Division oro mostly situated 

within tho ·civil Bubdiv!Dion o~ Kurscong una S!l1gur1. Tbe 

whole area of ·the Reserved forests of Kuracong Forest Div!Gion 

i5 287 Sq. mn. 111llioh 1G divided into 5 ranges, v.tz., KUrseong, 

oevoko, Slli:.na., Dogdogra nod Pankhabari and containa 81 blooko 
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under tbaso ranges besides unclassed atnte Forests coneist!ng 

of 12•23 sq. 1~. spread. over 4 ranges containing 16 blocks. 

' 
Of tho 142 Tea Eatates of' Darjeoling district 53 al'l! 

situated in Darjeel.tns, G ill Ealimpong, 35 in .Kul'aeong and 

48 in sUiguri civil subd1vls1ons. 

~e district of D~joeling geolog!eally consists of 

unaltered scd!mantary rooks, confined to the h:Uls on the 

soatb ana dll'f'er1.mt aradea of r.:eta'llorph!c roeks over tho 

rest oi' the area. XllG outot•ops of tho· Vnt'!ous rocka form 

a aedes of banda moro or losa parallel to the gonarol l.in'9 

of the Hil:laleyus and dipping ona beneath the othor into the 

bills o:t: tho d.!.stJ?j,ct. DUl'i.t·m T0l"t1ary period tho groat range 

was elevated on tho atto of :m ane!ont ooa that had accumulated 

sedtmenta of different geological aees. Tho present reliot of 

b1gh peaks and docap valleys has boon curved by ti!od, water 

and snow, throe principal agonts of denundation. ihe rook 

formations found 1n tho district. of Darjoel!ng bolong to ~lo 

Dnraeolioc Gneiss and Dalinz aor!oa of tho l\.1.'ehnoans. The 

min®Bls oi' t.~a d1stt'iet inoludo coal, gruph1ta, !ron, copper 

oros, l.hno eta. 

3'ma1n typos or aoU 11 viz., red, white and bluok are 

usuall:r found in the hillo of tho Darjcol!ng d!utdot. 'ibo 
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black ~pa is the dchest, the white is tlio poorest ancl the 

re<l type of soil is !ntermad!ate 1n position. But tho terai 

region, tho i'o~t h!ll, of tho diatr!ct, 1S composed of soU 

which 1a elluv!al 1n na~a, a light ao.nay loam bo!ng the 

moot oo:mnon. Tho ooU .J.s · ohnrnoteril.lad uoually b;v low eloY 

porcantago and high acidity althoUgh pH of' ooU 1n the- cur .. 
faront perto of tho d.J.stl.'!ct varies. 

Tao soil in the T!sta .and Rang it valloya haa boon 

f'ollllad by tho decompon.t.t!on ot tho Dal1ng rocks. Tho resul• 

t!ng ~>oil is aondy loan wi til highe.r portion of sand. In tho 

bills, it 15 formed by the dooompoait1on of' Gnoiss rocka and 

is remarkablY GUtted to the growth ot numerous species of' 

traos and other plants £ound.!n the forests. Evon tho greater 

portion of tho hill area llos on Dnr3eol!ns Gneiss which most 

CO!lll!lonly givos rise to,.a stiff reddish loam but rnay nl.so pro­

duce almost pure sandy or ·st1.1.'f red clay. GenerallY aolls 

throughout the tract I.U'3 deficient !n lima. Red and yellov 

podaolic soils havo developed on tho gno1soos and schists on 

the higher sloPQa of Darjealing Hlmalaras and hunus ~zola 

1n the Valley bottom ·<:."ld other doprasslons. There ia generallY' 

leaL' mould 1n tho foros.t i'loors ~thoro the sun rarely penotratoa. 

~1e floors of tho tea ·i'ields are also covorad with tea 1J.ttor. 

The topography and tho direction of the p~evalllng w!.nda 

solely control the clbnato of a particuler re31on. Howevor, tho 



mo.1n elomonts of oli.'llute are to:nporatura, ra!nt'cU, relative 

hunidiey, wind ate, t.ilich havo rJ.oo been conoJ.dored 1n eortn!n 

case::. · 

' . . 
Due to lo1J and high llltitudes. in different parts of tho 

district tllC cltmato Voriea romarkly 1n roopoot1Va plOCOO from 

t!m6 to ti.lllo. But mu!nly the olilliato is temperate in t."lo hills, 

tropical 1n tho tera1 roc1on wb1lo sub-tropic:ll in tho t.l5ta 

valley. 'rho \:T!n·oor !n D<:m~ool!llg elttclnds frot!l Dooe;:1ber to ~larch 

and is oxtromely cold._ Tbo.s~~cr apro~ds fr~ April to oLd 

Julyt tho llottcst t:lmo oi' the YOlll!t though lt !a ciel~htful.ly 

ccol. Tho tG!llparo.turo is leD.:>t dv.ring tho rainy aounon vh!ob 

c.pporu•s f'ro::t June to sopte:nbor. Tho tc~poro.tura belot.,. tho 

froez!ne po~1t ore oxpcri0nced ovary your ~nd &now falls oc~r 

oceaslonnlly in Durj$cline. 

Darjoel!ng 10 Ce.llod as one of tho diJlllpoBt hlll stations 

in India booauso it rocaivos vory high rainfall, t.llo sunshine 
I 

is 1n dei'!cit and tll1ck m1St prevalls ovel' tho tro.ot throughout 

greater part or the YOQI.' and thcroforo the relative humidity is 

very h.tgh. 

'l'ho r!U1d la sonorally I'ather unutomly at Do.rjeoliDg. 

Durin:; the prc~onaoon montha tho nouthern ~rind current brL"lge 

co.tsture f'.rom tho nay of: Bengal and collides with cool northern 

and eastern curl'Oi'lts and storms tnlto place in the plain down 

bolow. 

'!'he phy.o1ology of tho rlora unii i'auna of a. particular 



1'0gion dopond:l on the ntllospherio pre&flure which 1e one of the 

main factora •. '.rho donin!l-flt factor, fo.r the ~on.ul vegoto.t1on of 

thle~ <i!Gtl"iot, :l.o tho varying a1 titudo• 

'l'ha average monthly te:nparntul'o, ra1ni'a11 o.na. rolative 

humidity in the dlstr!at of Dll.l'jeoling d:urillg tho collection 

poricd ls computad.below (Vide '.rabla l ru1d 2). 

TABLE -.1 

r.vera.go monthly Tempcn.•u.turo, P.o.ir'.f'all o.11d Hmlidity 

in tho district of DOl·~oolin~ tor tho year 1977 

-
Months Wlan H~- l·10on H~· uoan Total t{ean nelat1ve 

'romp.( ) Temp.( ) Rainfall(om) num1d1t:r (~) 

Januar:r u.o? 3e23 5 .. 00 82.18 

February 6el0 •lel5 tlll 05.01 

March 10.00 lla03 18.00 60.78 

April l8e6l 9.22 124.60 87.48 

May l8e40 ll~t28 12;.95 88.35 

June 20.19 13.87 14.28 91.98 

July 19.82 14.43 23.63 89.29 

August 20.72 16.4'1 l9o23 00e09 

Sep'OOnbor 20.79 14.52 20.85 9lel6 

October l8e27 10.87 26.06 67.90 

UoVim'b01' :ts.ss Be09 e.u 86e43 

December l3eM 4e43 Rll 88 .. 19 



!-tonths 

January . 
ll'abrual"1 

March 

AprU 

Me,.v 

June 
July 

Augucst 

saptember 

october 

November 

December 

TABLE • g 

,f\Verago monthl1 'le!llpernture1 Rainfall and Hllll1<11ty 
1n tho district of Darjeei1ng tor the year 1978 

9e68 

l2e02 

16.63 

l9e5<1 

19.70 

20,12 

20e07 

22ea5. 

20e23 

2le34 

l6e23 

15e34 

t-tean l·t1ne 

'loop. (0 c) 

l:-99 

4el4 

7e67 

1le13 

12e91 

13e95 

l3e53 

13·80 

13·03 

15e21 

?e45 

6e84 

Hea.n 'lotal Hoan Relative 

Rainfall (mm) ll\m1d1ty (~) 

9e65. 85e32 

4e00 80e23 

l2e09 64.78 

l0e63 74.60 

12e76 sa.oo 
22el3 9le68 

17.47 94.33 

2le89 86.56 

16el9 92.81 

27e23 73e72 

5e12 83e53 

4.40- G6e75 



Vagetation s 

A number of pbya1ograph1c, cltmutlo, edapbic and biotic 

factors arc responsible for the richness and variety ot the 

vegetation of this Q!Strict. ~e character of the. vegetation 

is being greatly !nfluoncod b,v tho conflguration ot the·moun• 

tains and hills of the district and the impact of strong moJ.a­

t\uto l&clen monsoon winds from south upon tbam. It !a oatl!!lated 

that the plant coomunitios in tho district conolat of about 

4,000 apec!oa of flowor!ng plants under 160 fB!Il!l!os. 1hera 

· ara also 300 :ferns, !nc:J.ucU.ng their ull!ea, chiefly Gel()fj!nollfb 

tycoPg41'11llt BQu1setHffi app. etc. tn addition, thoro are many 

otbor non•flouerlng plants•L1varworts, Mosses, Algae, F~~i 

and Lichens. of 180 spp. of thalloao anCl foliose, L1vorworts 

reported from India, about 140 app. are recorded from this 

nrea of t.il!cb '12$ are endemic. '15 spp. or tho hard tung! which 

attack ttmber trees have beon recorded from tb1s district. 

Tho foreets can be classtriad into 2 broad groups • . . 

(a) Pla1n i'orests and (b) 1!111 i'orosts. In tbe plaina and 

lower i'oot hills (up to 900 metra altitude) of the district, 

there are 4 major typea ot forest zoneu that oan ba accounted 

QO • (1) R1V'Ol"iSQ foreat-dom!nated by J\CnClll C!!MgChUt 

Pe1berg1Q s!eeoo, 4lb!~a!a SPP• eta., (11) Gal forests -

repreeanted prodo!ll!nantly by Shorea robWltat mixed with 

Sch!mo. wall1oh11, Tem1nal1a belor!ca, Steroosoormm chalonoides 

etc., (111) DrY m!xod forosts-dominated by T9trame1oa QUtU.f'lora, 



. 
' ' Collection site around the trunk of cryptomer1fi 

[_, ..3._aponioa 111 PalmaJua (Alt. 2300 m. approx.) 
'!

1 
• uxu1er Tongl u £oros t rango 1 Dar jeel.tng torast 

' Dlv!a1on1 Darjeel.tng. 



MacbUus sm!enn,&.-, .Gtereulig. vUlos~, ErYtiu.•iqn indieg, 

Gal'UP,f! :p.lnnnta eto. Wld (lv) tfat mlxo~ forestsoodOI!l1natGd 

by T.<n>m.1nal1a m1£docarpa, r,moora roh1tuka0 !:UehaHa ahampaka, 

Eugenia app., D1llon!g pontagyna etc. Tbo middle hill foreots 

(frOill 900 to 1000 motre QJ.t1tude). ore wall represented by 

Schlmll wa.UicllU., l~selbardtia sntoata, CaattmopsiS t.r.Umlo!dos, 

Castanoos.f.a indian, netule cylindrostaoh:za ate. '.illo upper hill. 

.foresta (from l.SOO to 2700 mGtre altitude) uro prodo:n1nate4 

by guaroua la!llOUosa, S• gach:yeblllla, 2• l!n!a.1;a, castanopll!S 

!nd1orta, MachilU§ Mulls, pyeklnneliq oopulnaq, Pt>unue !lPJlnlonsts," 

fpdogarpjp !)91'1fol.i&&, AAA£ Ca'l\ij.b,plli\, S!L'.'LQtomOrla ~aoonic;t~ 

etc. In addition, 1n the upper .zones or tho S!nge.l.llo. rsngo, 

Rhod.odendron•aonito:r fo:rast, Oalt•Uemlock forest and Alpine 

i'orast !e quite oi'tan noticaable. Tbe conifer aro represented 

by Tauga bt>unon!anth wwrus baaqwa, Ables densg., grvppol:'!a 

;taponlca ate. Vw!oua species of Rhododendrons ora present 

but the most important ones are 13.• arboraum, !1• companul.Qtum, 

!i• h9£batum, !l• c2pnabaalnum, ll• hodl)sonu, ll• e;randE\t ll• 
falconer!, ll.• c~noanulntum is of!:en found in pure CL'op 1n 

patches abovo 3460 ®tt'El 01' miXed with con1te:ro. 'l'ha al:p1ne 

forest Qflsoo.'Lat1on 1s Ulustro.ted by shrubs llko !larhet'l-! 

aristptQ, noa§ sgrigaa, Qot\].thgda grlfith.?.aQ!i&t qrotgOQst;a.P 

app' etc~ Yitb ooverol annual borbs. 

Uo.tural rceonoro.tion 16 1n dof1c1t generallY• In tho 

Valloy forests some regeneration of nuabanga sonnoratio!des, 

Ant.))oeephalua 1nd1oa ote. oro noticed, wll1le o.t the upper 
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Sit& of aampiing bj tho side.of T!sta river a~ongst 
.1\lbizzia and Totramoles vogo.tntion in Berrlli forest 
blo@c (Alt. 250m, approx.) under sovoke £orest 
range, Kurseong forest Division, DarJealing. 



h!li Blopes" ~agencrat.f.ona ot Be~ :ilit~idos, P.runus nanQ!ensts, 
fSW!fJ. brunonip~, /tbWs dons~ MO£ Sfu'l'lpbQ1li.f;, Qu%¢qus. spp.; 

etc.'· ewe. obuerved.,. 

· ~1a. eou :l.'aurie. aesoohted· ~lt.~ the soil or1ba.tid mitas 1n 

the d!.stt'1ct o.t' Darjeel!.-m· ar-o as !'Oll!r'o~o : 
.. ,_, ': .. ' 

· Collemh?1a. (Ento;nobry1dao11 tsotOl!lldno, .Uypogastrurld~ .. 
. . . . . . . . . ) . . .. ' . : ' ' ' . 

Onych!ur!dao, &.n.1ntbur1dae and NoaUdoo) !> P.rosttgmata and 
' • •,< • • • • • • • • '·., ' ' ' ;· • 

Mesootlg!aa.ta mJ.tofl, Protura.,, Symph~la 11 Pnuropoaa• :~ou nematodes, 
. . . . . ,'! . . • • . 

oncbytraaidD• ~ips, scolopondra., aph1ds, paoudoscorpion, 
' ' . , . 

Isopoda, Coleoptera,. Colooptoran larvae, Diptera, Dipteran 
- . i 

le=vae, t~.1fi'J.eiloptara e.nd different larval and ~phal atagoa 
. ' . 

of !nsoeta, Tho Collcmbolan fauna. arc oo.:netimes prodominatod 

over or1bat1d fauna. 

Be Hnb1t nncl Habitat. 1 

. Oribattd ·mitaa oro pdmarUy fun~ivorous1 Qlg!vorous 

or l';lapr~phogouo• \)'blla ~DJ1'!1n1ng thl) gut contonta of somo 
. ' ' 

or1batJ.<i mito~ i!'orealuod (1939) o.nd Sabustor (1955) obaorvod. 

the tungai myaaua. Ol'i'batids i'cad l'llt;llnl:V on moss, lichen, 
. . 

docaying l.eaf, humus, .t'ungat spores and nomatode agga, R!ha 

(1951) not1cea th~t'aorna speotos toea on decaying wood. 

liurpb;v (1954) bsa show that a numoor of Ptyotima..:.m.!toa feed 

on ~a-w•l\UmUS ~a. also o'baarved thEJm to teotl on littar, wood 

on11 deoa.yJ.ng s~a. 
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·' Collection o1to under a tea plant ~ a.tnonsla 
1 In Phoob sor1ng tea Esta.to (J\lt. 13'5U"iii. approx. , 

l Dar3eel1!'lg. . . J , 
\ 
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'J.bo or!batid m1taa oaeur 1n lll.moot all ocoloe1oal 

n1~h6s, ospec!ally whe~e vogete.t!vo naterla:ls aoccy uith 

Bui'i'la.tent mo1oturo and al'G ·penetrat<Jd by fungal my!!Olia. . 

Majority of theoa oitea ara torrostt-!ol 1n habitat. A i'ew 
' 

species ·are al.ightl.y llydl"opbUio o.ntl so:no 1nbab1t tho aea 

(Willman, 193lb). l'he so.U or1bat1d mltes oaaur in so.U litter, 

co:11post noaps,, humusp doooy1ng· logs, moss, lichana grolt!og ovar 

tl?oe stuuipa, t-wigs una. leaves, b!ehor plnnta (r.ott1, 1971), noet 

of bzycle (Aok1, 100G; ~aroshonko and Kba1'ahenlto, 1970), cavea 

(~toritz et Ill.., 19'?1), lava c~ves (~n:n~oto and Aokt, 19'71), 
' . 

tho nest ot sraall mwnmala (Bulo.novn•Zachvatkina ot al., 19?4), 
, ' . 

pasture sou, con1i'Cl'OUI3 ta16a foroat, artio tlmdre (Bregotovat 

1005) and ~von tho. subantarctic' zonos (t-lal1work, 1973) • 

. Tho oo.U oi-1bat1d mites are. tha moat o.bunrlant soU 

miOl'o•:::r·t.lu.'opoda a.rid thay may bo found in a groat d111el'sity 

o£ hnblta.ts re..''lglns i'rom tt-op1oel rain f'orosts (l-11ll1a:ns,l93.1) 

to desarte ('l'riigardb, 1905), temJierato gone tc l:l.l't1c tundt'a. 

(H!l.'ll!!lc:JI"f 1944, 1952), intortide.l zone (AOkL, l974a) to higb 

al t1 tull? !n the c:tountalns (Frl;l.Da, 1.003, 19%). 

van dar Dritt (1951) eat!lna:ted that eoU lilltos consti• 

tute about 80 per coot of tho aon fauna,. Dregetova. (1965) 

opined tllat soil oribat!d mites aompriao 40 to 70 par cent 

ot th~ to.una !n conli'aroua taiga. 'l'llie v!ov qas boen sub• 

etantiatod 1n Ind!a by Chakrab!ll"t1 a.nd Raycllo.udhuri · (1965), 

Choudhur1 ond Roy (1970, 1971), Singh s.od r.tukhor31 (1971) 



' . 

/ Collection loc(.l].ity benaatb tllo tea (Thea oinenaia) ., 
1 plantation in HaPJilY Valley Tea sstu.to-v.I"t. 1900 m. -1 i · appro:x.), DarjeolJ.ng. -

· ( Collaotion site showing tea (~~·.s1nons!s) plantation-.-~ 
1 in Qopalclbll.L'a 'Xea Eatata (ill.t~O m. app1•ox.), - ! 

Darjooling along w!th natural miXed forest dornJilated. by t--· 
i ,; .1\l.nUS noeeJ.ensis, guercus lamellosa1 Machilus SPe etc. 
\ ·. 
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and Dbattaeharyo. (1974) • 

c. General b!ologg c 

~o worka on t!1o biology of or!batid m1tos are soanty1 

ot wh1cb tho works .of Jacot (lOSOo), PeraSi:-Inigo "(1009) 1 van 

der Ha'!men (J.972a) are worth mont1on1."lg. oribata! are mdnl1 

monoo!ous and rap~oduca pa~thenogonat!cally though majority 

of ocarina ero dioeious. T'le d1acovery of loss thnn a digital 

nU!llber of malos amongst more than fifty thousand diacovercd 

spocios thl'owo i1ttle light on the mutter. 

· Threo_ nytaphal 3-tagos, viz., protonymph, doutonynph nnd 

tt'itonytilph Bt'o found in tho lifo cycle of orlbat1d cites. 

Tboao 3 nymphal atagas oan ba pri'nerlly sapat>a.tad i'rro on<~ 

another on the n~bor ot gonital suckers prQsont. Tha proto­

D.)'lllpb has one, doatonymph two and tl>itonympb tbroo :9airs of 

genitQl auokers. The tl'itonymphol stages ore unuaU.y similar 

to the edul te, b~t some ~phs d.tf'fer m01'ko4ly from. the a<iul. ts. 

JUt."lougb once cona!derad to bo ha.rmleoa coos-mitast the 

oribatida aro nov rogarclod alll an eeon0!!11cally !mportant grou,~;> 

of aoU CJ!cro-arthropt)ds and saveral governments through tbdr 

various agencies v1z., army, navy,. ogricultut•e, public health, 

veterinary, raaoareh inot1tutG anci tmivorsit!es havo acoolaratGd 

tua study oi' tho or1ba.t1d m!tos. In recant years, attention 

has boon paid to this group by .Acurologists tbl>ougbout the 
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globe as many species ot oribatid mites act as 1ntermed1ato 

hosts of oorta.!n onoplocophal!n<a caatodes and ere responrdbla 

for tho tl'anG.'llission of var !ous helnl1ntb dtsea:ses of cattle 

and otbar domaat1csted ani'nals (Stnnkard, 193'111M011Mlf 

Kates und Runkel, 1MB; Pote!llk1na, 19U11944a,l90.4bJ soldatova, 

19!5; Hallwork and nodt'J.guem, 1961 and usovo. and Yaroshenko, 

1911). O:r1bat1d m!tr.la belonging to tho i'en1l1oo carabod1dao1 

L1aoaridao, Pelopidao, Galurnnidao, Or1batul1daa, Notasp1d1tlaa 

and. llaplozatidae bava baon ropot-tad na vector a of ve.r lous 

tapeworms. Anautaruman (1951) doscrJ.bed a netJ spao1es or OI'1• 

ba.t!d mites, Sahalo1•.f.bs;te~ ondrasensis f'I.'om l'iaclrue, Indta1 

which Wtlll known to aot ata intermoc11ato host ot Honieda, tlla 

It .to claimed by or1bntidolo~1sts that the or1bntc1 

:noy be 1ns·~u.':lonto.l 1n doecopoalns organic ma.tor!al in· or on 

the son a.nd pro:nota soil i'ert1l1ty. solln!ck (100B) believed 

tr.a.t tl:ley contribute oona.1dorably to the .f.'ortU.tty of tho 

tora!lt soil. llponcer (1951) ro:llarked that the role pleyed 

by t.'las.e mites 1n tho COO'I!ll1nut1on ot d.aoeying !oai' tisau6 is 

of a. hie;her order. l·turpby (1955) opined that tho1r role 1n 

promoting Doll fG~tllity can not bo ne~leoted. 

Jacot (l930a.) po~tad out that tbe bodiea,. bristles, 

lege and mouth pal'ts of many species of o.r!batid mites aro 

1nt'e!ted w1tll opol'os oi: fungus and they transmit fungal !n• 

i:eet1on to plants whU" moving trom one plant to another. 



Sengbuscb (1951) ob~a~ed that tho or1bat1d mttes oan causa 

minute 1nJurias to the plants w.Lth thair moutb parta and so 

it !s possible t11at the di:Joaao germa are d!.roctl.y inooulatGd 

into the pluntse nockott ~~d iVOodring (196Gb) '$ugge&ted that 

the sap~opbyt1c or!batid mites comprise ·an fmportant nuturol 

'~e:rei'o~o, in view cf tho1r Jmpot>tanco ru1d s1gn1f1ailncQ 

ill 30il ZOOlOl.l!T~ agdo\:J.tul'Ot \'GlWJ'inar,V and parasitology, 

tho study of tbc tu.""tono:ny of th1~ croup o:t: mites Shculd bs 

aoco:teratad. 

E• Mater ie.l and t-!ethod a 

f.loll tlomplos tl'oro aol.loated by the 1-IL'iter from d1i'foront 

areas of fol'osts and tea estate~; 1n tho distrLct of Darjool1ng 

in soorch of oribat1d mitGG since 1977 {v1dQ maps). Bxtx'a.otion 

of soil or1bat1ds from the d!Cforent soil ~~plea wan made 

using. both nerleso ~~ol modified by ~llg~on (l9l8) and 

Mlgren -apparatus mod1£1ad by naurlf.tt (100?'). Tho ltind of dry 
. . . 

bollav!oural oxtt>act1on uppnratus usod is a, large gnlvanisod 

tin i'unnol, boar!ng on it:'l uppot> opoolng a i'lue gnuged (le6-

n .. 5 rom .. ) wil'e mesh. s em. tllif;l loyor of so.U samples wre 

placed on this tn'lah, end tho .t'unnal waa fh:od on o Otlllld• An 

oloatrie bUlb (40 He) was uaoc1 on tho upper ~urface of soU 

s~plos £or heating ancl desicoat!ng the Dllllla f.rom above. 

A glass v!al con·taining rnlror.ll ttuantity of 75-8~ alcohol 

was placed under 

·~ 'l MAR 19S¢ ..... 
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was ooouaionally aduod to tile alcohol to Pl'Gvont evaport~.tion 

oi the QJ.cobol too soon. ;,s u re!lul t of· the .dr:/ runnel ex .. 

tt>actlon mothoo, the aJ:t.vactctl o1" ibatld · 3pooiruens .wro · t!1en 

transferred in tv an· equal amount ot 00,~ alcohol and lu.at!c 

ao1d in a small vtat f'o1• dasclerotizr.t:lon as advinod by Daloi$b 

(1005» 1972)• When tho t::~itGa ooc:arJe transparent, almost vitro• 

ous a certnJ.n e:nount o:l: conoontrc.ted lnct!.o aoid waa used as 

a mounting medium tor m1croscop1c otuatc5 following orandSoan 

(1009) and Balogh (1965, 1,9'72) • scme other know permanent 

mountiog media O•S•; canada balsam, pol.yven.vl alcohol, Hoyer•a 

mounting madim oto. t.;ero tvied but the results wars not 6at.ta­

fuato:-y-• Fin;Mly, a.<;U.ogh•s (1005, 197:1) t~porary mounting . 

After microscopical oxe.minat.Lona t!lo opoe1'llons wel."e 

kapt 1n tha Derham •c t"Ubo (2.5J:Oe'f CD!) containing 80~ alcohol 

.md plUgged with absorbent c:ot"tonJ· ltllt.l:l tissue pap-o:r ror final 

p.roserva.tion end thoy vera put into large tu.be (5~.2 em) w.f.th 

labels giving dota11a of the spoc!es i.e., b~bitat, leGality, 

dato of collaotion, nomo of collector, n~c of the apo(.)ies . 

eto .. l\'UrtbOI' • alcohol t~OO o.ddod ana tho tuba tvao plugged w1th 

eithor cot-k or cotton: 't-'Ool and finallY, tho plut:God tube was 

prosorvad in glc;~s .jars .tn 80~ alcohol. 

~loastwCJ!'i1ants W6ro taken ~11th t11e aid of oeul~ a.nd 

stago micro:llotars. cemora•luoida. c:lrawings wre made for. eve~:y 

· opeeimon (botb now and 1u1owr. apoc1os) and that of new species 
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oro ~ov!dod as pboto-aop!os in this dissertation. 

Tho aolloctiona, attar final examination with proper 

label, Dl'e kept in tllo. laboratory o:£' the Department of zoe­

logy, P.ros1denov College, Calcutta. 

'.tho body of nn orlbat!d otte cons1at:s or tWo parts, 

t.~a pl'opodosoma or prosoma, tho dorsal cover .tng of whicb 1s 

termed as prodorsUlll, situated Mtor!orly and posteriorly 

s!tuatocl op1!3thoaooa or hystaroo0111a CO!!lp1'1s1ng tho abdCll'linal 

region, the dorsal oovor!ng of: which !a called notoga.ster. 

~e prodorsU!ll end notogaatar ore doooroatod b.Y the doraoseju­

gal eutura in most or the or 1bato1. 

E£opodosorn~ c lhe propodosoma is articulated to tho bystoro­

soma movably (li'orlohmannoidoe) or movably (Nothro!doa). In 

pbth1racal'o1dea and Eupbth1ro.c!ll'oidell tho propodooooa termed 

ns a!lpio (FJ.gs. 3,5) ann be :folded like the bla.do of a pen• 

knife to the bysterouoma. In moat caoas the prodorsum 13 

smooth, but it may bo ornamented vor iabllr viZ., punoate (F.lg.5), 

foveolate (Fige31), granulate (D'1gs.u,l.3,15), reticulate 

(F1g.35) or with protruding oreao porosno (II'iga7)• r.nterior 

extremity of prodoroum !a ctllled roott'ml which somet.tmes 

bears taotb (Fise33, .Qoratopp!fA, Cq,ratozetea) • Rostrum may 

bo pointed (X!phobalba), VCJ:lf acute (rJ)Ynchoribates), tub!fol'lll 

(Naaobates), roundod (Flgs.l8,20,22,24,28), niucronnte (F!ge31), 



truncate (1£uncooes) 1 dont.-:1te (l)hyncilonpl~) or 1nelsed 

( r:;uatobolJa_a) • l~Ol!l the base of tho prodor sum and towards 

the roa·trum, tboro usually rcmaJ.ns on either side i'lat, lath­

shaped or oxpo.ndod structure called lamellae ( 1n coat Porono­

tlct!.O), or 1'1b•l1kOt nat'i'OW COI!lttilU (!n aoet Pycnonotlcao). 

~he develop~ent, shape· and position of lamellae is var!ablo 

vlz., wookly sigmoid (Kod!akollQ), r1bbon·ahaped (Fig. 351 

Or!batulQ), 11near (J.ucopnia1 Phaulonpia), nal'row (J,ironozotoa), 

W!do (Joal1a), vory Wide1 covering entire prodorsum (CUSpiteaula), 

intricate t:om (r,eo'bodos, Rirmobodes), meeting at one point 

only (coehoua, Sqdocaphous), ~:~eotlDB alona a longer co:mnon line 

(F.rOO!aeo~atos, TOpalJ.a>, wholly i'used along median li11e w!th 

n 'V'' .;.sllilpod incision ::lodlally (Unbollozatss), :ltraigut, cover­

gout (Cara.topp1a,, pyroppia), situated medially (Figs.l8120,22, 

24,26,28), situated mnvg1nally (t"lg. 37, tUcrotagoul!l}. scxaetimeJ 

the l~cllno oro connootod. apically by narrow tranoversa ridge 

(F1g.35~ called trano1ooolla• '.n'anslamollo. mey bo linear 

(1--lelonozetos, Unqu!zates, i3al.oghobates) t vida (Opsioristes), 
' ~ .. 

long ~Porozotos), ribbon•shupod (F~.as, Trichoppla, .£al.YJ2t?zotea) 

Tho apical part ot tho lamelloo ie callod cuap1s. cuspie may 
' .', . ' •. 

be long (Opsior 1stes,. nagguur !QI!eia> , sllort (Hilpozotes) , roundea 
. ~ ., . . 

cgveo~etos), with external a.pax (l!'erolocel!,Q)' with tvo points 
. . . ' 

(Or!bntelln, Fenstrobatos), outwordly polntocl (r.runellobntas, 

!Uoro.zotaa), outwordly obtuse (D.t'azUozetos), arouatoly 

.f.noiso4 (Fuacozotea, eosmozetoa) t witb short teeth (Undulozotes), 

w.!.tb pointed teotll (llobi:l:ozstes), obliquely truncate (nugozotes>, 
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ercuatelY truncate (Pa~QhY]gzotp~,.or projecting boyond 

rostru:n <aupterotefli\OUf:lt cusp.tm~ulq>. co.stulaa ma.y be 

parallol (Hel"iol'<tJ~aOUJ!), divargent (J'odie.!\!i!llG) , long , 

(il£!d2!t.ooaaus), sboi.'t. (1!olopp1al, 1 pa!r usuallY, 2 ·pairs 

(cr1~Jiore..-qaetUlh wJfie (f:oB'Jlogna,to.), m.tt-ol'S~ly (U"cuata 

(OrJerculo;epla), lydto1'1!1 (r.x.roeela.), trapoz1i'orm (Cuadro)2pil!1). 
~ ' . . 

· ' l~ ooall cup•l1k0 strueturo ·situated gonorally noa1• ·tbG 

baae o~ prodoraum laterallYt called botilridium or pseudostiema 

(Figs~ 7191ls,aa,ss,se) !5 ono of ~~o maiD ebar~oters of 

o1'1bat1d mites. Dotbt'idium 1s nbsont ·(Mnl.e.conothrua, 

Tr!malaeonoi:hrul.l. z~a.>J.othrus 1 [ossonothru,, Hucrotio~lrUS, 

Tr;rnoch thon 1ellu ~ t 'Hil[ll'Ol' ibo. tes) 1 ex tt'Emely small ( ft.'<10rono thrus) 

or may be 1•eauood 'Cli:rdrozatas) • so:net!mos t.!lo ·oponing of 

bothridlU!!l !5 c'oVered by o. ·lid (Ooorauloppia). Botlwid!al · 

soele (ll'Sgs.3,5) Ill~ be pl.'Gsont occasionally (Buphtld.raaaroidea). 

. SenaUlus, o.nothor ma!n olla.raetar of tlllo o1tes, at' laes 

from bothr1d1un. aenslllus ta absent (MI!!aconothrus, 
. . . ' . 

Tl'.imalo.conp,thl!P.!ih Hporonothr!lSt FossonotbrUa, zeanotbrua, 

l!ugroribatos, ;?l>hzpgcbthoniel!l!a), oxtrcmeJ.y small . . 
<tmoronothrua, Hgdrozo,tes) • 'lh,ere arc dU'ferent typeD of 

senellla. 1n tll!s g~~up. It may be (F.tga. 3t5,37 ,39) unbranched 
. 

(I!anhGrmann1ra, Unsthormannin, . czytharmnnnli) or with 3 
' . . 

(T.L'!zsteo) o~ with many branchos (Gitollf}Lt !iUltlopoill, 

aro.ahiopnia> at lt•s d!etal bali'• sens1Uua may ba natU'orm 

(Loobodas, Coro.topp~, [lmazopeia, Rhaphldoqua, 1-tagnobo.t.eo, 
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cera.torchantas, gromobodos, sotenor!bntas, Sl!ll!d.n1o., 

Urubambatos, Conehogneta), rod-shaped (F1g.9), fusJ.fom 

(Opp!ellQ, O%yoop1a1 L&acarus, Li~~ocopheus, Bolenopp!a, 

Pedrocorteo!o., ChQVinlfi), Elagollll'orm (F1ga.l311S1 r:;romulue, 

Matobolbs, novonothrue, [ileurodpmaous), fllirorm (Fig. 111 

Palgonoarug, Psoudonothrus) • poot!.no.ted (F!g.?, T1"1chthon1urs1 

R@Ofl!lOtat Ctcnobelbat &antioooJ{b Tr!pllopp!q., ~l£nopp1flt 

Brach1ope1o.llg, namusolla, Sternopoia, cryptopplf!t Porrhopeiq, 

Ro:nulopo!a1 Gipi.'llG.!.'ella, Ctenogn.lumna, LOhtill.'llliti@ru. The bsad 
- ·-··~ --~---

o! tho oensillus may be spoon-shaped (FiselS), club•Sbupod 

(Figs. 37139), clavate (Flge35), li~1on!form (Licnodamaous, 

Licneremneus>, cnpitata (AmQriopp!n, Ereuotla1 neropoia1 
BolloepiQ, Hateropp4, Austrognota., Procorynetes) 1 baaUlitorm 

(Suotor1ba.tes>, lancoolv.ta (TJancooop1g.1 t-Ummthozetes), 

globular (Globooplg., omrnatocephaus). sonslllus may be procl!­

nate (lUcro~etos, ~apuazetos, fiurcozotea., .!.lchalloria), re­

olinato (OXYzete.~, UYsterozatcs, ntylozot.ea1 l·UraoOl'ua, 

nellaaarus), excl!na.te (Austr:ozetell) or fully covorod 

( crxptobothr 1a>. 

Byes c.rc abeent in oo.:Jo of orlbntid mites but presc.moe 

of: 3 eyes bas been reported in Jiott>roc.ltthon!.us r;!.bbus aerleoa, 

1910 (vide Grandjaon, l.928!l) • 

Generally prodoraum boars 5 pairs ot setae viz., 

rostral (ro), iamellar (}&), !ntel'lamallar U.'lt), antol'lor 

exobothridial (exa) and posteriol1' axobothr!dlnl ~:~etae (oxp). 

Tile latter two GGtae (oxa and axQ) may sometimes be reduaad 

or absent. 



me rostral setae le absent (J\Ill!lfilfllOCbthonius>. tt may 

EJ.1'115o i'rOI!l below (StlXicolosteo) or above (r.itholostoa) the 

l'oatrum and may be a.2rnple (F!ga. 16,39, f.falp~onothruo, 

Tr!malaconothrus, Xonolohmnrmia, Archegoeoohous> or b~t.u•oa.to 

(ZGtorchestoo1 nardYbodoa, Uothrolohmal'lniv ~. ~e rostral eo tao 

moy be foliate (Fig. 7) 1 slightly elbowed (Fig. 31), strongly 

elboli<"'d (Fig. 33), buldgo in tho m1cldle (Fig .. 13), glabrous 

. (Fig. 31) or barbed, (Figs. 18,26,$5) .. 

Lamellar seto.a is absent (Poroliodes, ,&1ode2,) or reduced 

(1\nsullozotosn. It moy be foliate {i!'.l.g. 7, T..ohmarmi,G} 1 bif'id 

with flog€lllifom. tips (t-rn·sthm:ml'lnnia), a tout (Fig. 13) or 
' 

thin (Flg. 31)• It may be pl\lood on t•ostrum closo to the 

rostral eotao (Figs. lB,2012212<l) or on prodoraum far back• 

word from rostral setao (F.tgs. 3,5,31135) or adjacent to 

doraoso3ugal SUtul'li) (CUnOOPPit\)• tumellar DOt£l.lll are genGrally 

loc~ted 1n the vicini~ ot la~ollar apex or on lanellar auspo 

(Figs. 35,37). It may bG~ &l.tua.tad on a pro-:ninent knob•l1ka 

lan~llar apopby£es (Figs. 11,15), glabrous (FiSG• 11,31) 1 

barbell (!o'igll• J.S,ao, aa,24,26038,35,37), proximally barbed 

(F!s• 16), distally barbed (Flgs, 1,3,5). It cos originate 

mat>g.tnaUy (i;_edr(Jcortesia), dorsally (Padr,OQ,pl'teoollrl) or 

near !nterlllZ.!lellar aetna (Qhinoauctobelba) .. 

!ntel'lW!olla;r setao at>o senerclly a!tuatGd on inter .. 

bot!u'!diel region !n batwaon the lamollOJ." ba.'l"a" tt may be 
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located near <iol'Go3o3ugal s1.~tui.'e (P.ma£opp1q1 '>cesobatea), 

on 'lorsosej~gal ::mtura (!~ig. 39, iugot'ibatea). ·xt is absent 

(Ame!:'!opp!&, :nyoovorrox, Pil&iacrozaoos, orthozetes, Dinozetel!l1 

Porrhotege.eu9, Ptotoo::otoa, gant.haro~ctas, cuspitcgulq) ·or may 
' ' 

bo r~ciuaed (RhabdOzeto::, ~iotriOpbiq) ~ !t may b\;3 L'ua.i.form 

(SMonlol>utee) ~ papllliforn (PapUlonotus), apatulata (Fig.39) 1 

long, elabl'OU6 (:'i(.;o 31) 1 long, barbed (F'lgiie U,~o,28,35) t . . 
plu'!1oSG {?!w~obutcs, 'coemoba.too) P wUlow-loaf~uhapod 

(.f.aP_1i.l1:!.Q0l\h0u~) p op!e:llly bifw•aata (Plli'aPeloms), short 

(Sadoeoahous;,. long (Qepheusl,,lonser ~~an lamclla0 

(t!,.~ellozot.'lP.ll Ju;:;:ntala.J., longer than prodoramn (Stenoxonillus), 
. . . . 

setlfOl'!!l (Peloptulus, t!t?.~<nobntes, Clnvazeto.,), el'oct (F1gs.3, 

5, noto_phthiraoarus). It may OI' !g!na'!:e noa.r caoh othor (EJremUlus) 

or en l.wnellue proper (Loobodes, t'Tipnoboda~, Nicrozotaa, 

Fusco;;etas, Btmozotc_,g) • 

t\.lltcr !o1• end poator 1oi' exoboth~J 1d1al or oxopsoudo:st!g­

matio eote.o originate i'rom antet'iol' a.'ld poatol:'!or ddo of the 

bo,thridium roapeot!vel.r• Both r:wy be proaont (Fig. ?) , obnent 

(Figs. 9,22,24,37,39), or only· the antorior ona may ba present 

(FigGe lltl3,l5plS,20,2G,26;3l,35)e 

!~o pt'odorsu:n is usuallY sraparo.ted fr~ tho notogaater 

by a uuturo, suture. doroooo,1ugnl1s or dorsose.'}\lgal. suture 

(Figs. 709,ll,l3,l6,l8,20,22,21,3lt33,37,39)e It is absent 

(Jeotoaopbeus, I,1tholostcsp Strenzkoo, DQlorchearo:l, 

Ce.V'et"tloeenheus, ~:U""anha.j~opgi~, Sel.ln!el::ta., C'rr1Uld3ean1a, 

Allozot.os, ACon~o~otes1 D:t'f.lChYOl',I.Qoclat OX!fumorus, Q2cls1~ll.Qt 
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~J.'f19l1fb J!_torg.rn\}r.!:W,, t!aemot-us, A,rnerua, Andasa::eros> or 

!nt.crruptcd mod1alJ.y (Big. 35, Nasobat.es, Eoor!batuln, 

Jln~,J;e.JltOs, rulOPel.OzllteS1 nt'achyor1POda, 'l'al'l.'P..Zetos, 

Podor!b~, Constl•iotoba.teo~ Dvnatozetoa, 'l'ontatmJ.ozotos, 

'l'r lchogalmma). It may b~ straight (Et'emulus, E,Yro:mi!lt 

- or1batodes, HFenacqi!tJ,Sm.s, r~artE>l'«naoun, Pcond~l'f(:fnu.lu:o, 
' . 

Retercmng.us, Q.r1bal,.l.t,\,, ,Qrister2?~.ll!s ctenobal.t.a, ~c-teremalllus 1 
l!,e:sor !l'-y.tulJb S1oul.ol"jatL\, J2Q:t~e~or in,a1 P.t'otor 1nmla) Ol"Clla ta 

(Kod1akella1 FOSSO~O!l.lUl.!l pa'U£01ll'!,l!t G:.'&nUlO'lll?£~ Q.r.,.er,s,l!l-.9£~1a, 

!!.{lo11~2,!l!a, octoro!a, l·ll'l.inOUP1~.!_;, Ha'llu!,9po1.a, !:1Moor 1batoo), 

eunoato enter iol'ad (£gm.lOJ2J?1a., Podaonrus, ~ni<nerella, 

Keaz£!bobatos, t.1enoro:naeus>o convex &ntc:.oiora.d (nornebuschio., 

Ta~ocrananav , eoncl.l.vcs ant~ lon.d (Glandero.n~, 

Bulleranaeu~t>-, usuallY lgith a s!nglG woh '(l"lg::J. 9pl-3,31,37) 

or wltb 3 archae (ijostrozotos). 

Xlla propoaosoma boors gnathoso:no. or oapltultml, ap1!lleral 

or ooxistarnal platao ~~d ~ogs 1n the ventral aide. Gnatho­

GOil'lo. is aomr,osed of eholiceraa, pedipuJ.pi, hypostl:>mcl- and 

ephto.'ll&l ~t!'uotwa. Genorally chalicorae is aiT.plo but 

mey bo ~elopto!d (EUI'lelons, Peloptulue, Ctmco2nta., Hetrio-eu,1a, 

Xip!!?bel'ba, nack.1e1l.&h or atto::uatU.g ~u,ot_ob_~~b.lduo) .• 
-- - - - -· - - - - - . 

Bp~eral region C00$1Sts of 4 ·(I•LV) oplma~al cr coxisternal 

pla.ta:tJ. Bp!oeral aetat) mey bo slmb)le (in Clo:st oaseu} or moy 

bo bl .. ~nd tr1rad1ate (QI:e:r,ml,W., eir po:o~ ... and hrotru:ad!ato 

(l".ig• 12). '.rho numbm- of aatao on epllilerea I•!V is rop.t'eS(Jn~d 
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by a formula, eallod tlso op!!noral setal. foroula., which 1n 

most oa.aee 1s 3•1 .. 3-3 (dcnotq number oi' setae 1n op.lmG:raa 

t•IV). Ganorally 4 opillloral pJ.utoa are attaohed to each 

other but 1n ease of Paullono.cCll'us (Fig. 8), r-tala.conothrus 

and Haplaoo.rua in between I, II, and Itij IV epimeral plates 

there ia a gap,. ~he epJmeral pl.atos aro borderod by chitinous 

thickontngs, tho e.podomata whicb aro usually 5 1n number 

vw., ~ 7auo'- ano~:'.t aoo and rul2 (Fig. 10). 
~ 2 ·'.1 ' 3 il . 

Lege may be monodactylous (!~al.aconothrus, PlaW£notlwua1 

DolicharOllloous, Menfllotocopheus, Pseudotoconheua, Tectocaphaus, 

zotorcllostos, r.U.cwotegeus, tcobodea, tnmellobates, nosllobalba, 

Hmanobolba1 pt>emulus, p;re:nobelba1 Rostrozotos) or tri<lae• 

tylouo (Ceratoep!a, /l,meronothrua, zysoribatula1 Bupeloeo, 

Pelortbatea, Chauno:woctu.Jl} but ral"el.y b!daotyloua 

( Passslozates, Arthronlophora, PhyUochthon1us) • Legs l•III 

monodactylous und log IV tri~otylous (Hetorobelba, 

BoterogaJ.trnnQ.) • Log 1 monodo.etylous and leg U•!!J' tridaoty.o 

lous (Rotarozot:Gs, fC4t.L-obates>. LOgG I•III monoclactylous, 

leg IV bida.otylous (Oni(chobntoa). Logs I• II mooodactyloua, 

lo<::G III• IV t1' idaotylous (Harnobntos) • toga :t monodaotylous 

and otbers without claw (Gtl."enakea). Legs consist:· or a 
sogmantiJ, via., coxa, troolln.'lter, fc:nur, sonu, tibia and 

tarau~;~, arranged unU"ormly. In prl!n1t1vo or1bat1da it mo;y be 

oyl!ndr!cal. but the 1ongth a.>1d shape may vary 1n case of 

higher or!bat1d mites. In Palaoaoaro!doa, tho femur 1s d1vi­

dec1·1nto 2 parts viz.p baeii'emuv and talofe:nur. ll typical 
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hollow sonoo~y (moat probably chemoreceptor) seta 1s present 

in t~o. d1a:t;al, eoflll)onta of . tho legs, termed as liSOlenidien" 

by Vituthum and naoJ.cn1Q.ionau· by .Grondjean. 

. ~ . i 

IiYstarosaile. ; Notogastor may bo · roU.'lded (Figs. 13,35,39, 

Brornulua), . oiongated {Malaconotb1>us, Hanh'erme.on!a, Cyrt!agl'lll!Wnia, 
. . 

P.ntomotrlt!&), ove.l' (Figs. li,lS,20,31,37) o:r sometil:les poste-

rior po.i:t~oia' broader than onterio.t" (AJ.lonothrus) or postAllrlor 

border oon1aal. in sbilpe (Mnoatacaros), pentagonal (.f\I'Cheso.zotes), 

hexagonal (f1otofialumg_~), flat (eJ,atrliodos) ov hemispberio 

(f1eta.belba, nolba., ij§!t'iletrul;l) • Uotogaotor nay ba smooth 
. ' . . . 

(SUoto'balbllla, !Jil5!t,_qll:etoE_), puneto.te (F.tga. 5,9), foveolate . . . 

(Flg. 35), pitted (lf'!e~ 37), grll!lulo.to (FiB• ll), vith prott"U• 

ding e.roae poroao.a (Fig. 7), ;t>etieula.te (nnneotncnrus), tuber-. . " . - -
culate (£.OEh~s), with. largo tubel:'cloa (l'leo,oarahodes), with 

chitinous crests <avgt.omoc!j!phouo) 1 with aaulptui'\11 cacapheremnous) t 
. ' . . . 

with aom1circuJ.e.r depressions (fossorc.nus), with cerotogumQntal 
' ' 

granules (Fig. 11, Qtonobolb~, C!.f.anuloep3,g, Gt•e.n1:.mto.!), with 

4 l.ong1tudlnlll. ridges (Fossonothrus) 1 with 4 transversa erosts 
. ' 

(A:t"throval.'tox), with scattered light spots (l;:icneremo.eus), with 

carina at shoulder (Sax.!.eolastos, Utholestes, strrem!k~&), with 

f1ne parallel. or radiating l!nos (fJ!£tamneiru, with areola.te 

or polygonal chitinous s~ucture. (Licnocophau~, ~ram~La), 
. . '• ' 

with a bcmogonal (}truature anteriorly (AnoribateJ..la), with 

1 median poro (~o~alumnq), with a deep hollow antorior1V 

(Suioozotea, _£o.vernoaopbous, £horasqobntas), ~11th lent1oulua 

(F!ge 39, ljrthroverttax, scutovg£tp.,!.) l' wltb nyrnphlll G.."NV!ao 
. ' 



(F!got 13,15t jp.nhol"{Qlla.~p ijnplobQ;\btt)• Uo~gaater is GWlO:t>nlly 

undivided but so:not!mos 1t may bo _divided by oml (Gohypochtlloolus, 

Sphoqrochthon1us), two (Tr!chthontus, Uochthon1ua, 

Brachychthon!us) or three (Hanlochthon1us, l.'terochttwn!uo, 

cosmoebtllonius) auturos. on its posterio1' border there may 

· bo ono ('Bollnickia) 0 two (Grancqeanin) OI' four (CY£thm'mann1a) 

tubercles. tatoro-a.bdom!nol glands mcy be present 1n parby• 

. pocbthonio!dea1 but absont in·Hypochthonoidaa. Generally 10• 

16 pairs of notogastral .SO'tac3· arc observed in Ot'lbc.tid tlitos; 

3 pa!re (F1~· 13), 2""7 pa!ra (Coru.toppia), 7•10 pairs (F!Be39), 

9 p:::!rs {IUC!'otegeus, Loobodeo, llippobodos), 10 pail's (Figs.lB, 

20,22,24t26,2S, 'rectocellheus, ny;menobalba, Opp.lclle.,r.c.mellobatoe, 

01'1batelln, Schelorlbatost P.ostrozetae>, ll p~irs (Fig• 11, 

EremuJ.ua, c::eratozotea, Zotorc.'sestos), 1~ P:lll>s (l?!g. 37, 

nhysotr!t!n, ~pinoppin, zygoribetulal, 15 pairs (Fig. 9, 

Neocarabodas) t 16 pairs (Nenherrnpnn!a.9 C,yrthermann1jl, 

Hasthormlll'lnia), or even 32-:35 pa!!'s (Ueotl.> ichozates). Tiotogustral 

seta. is abs&nt CGust!lVia, Vllhonebo.tos, Paranelops, Phalaot•ozetes, 

Dalop;hobates, conozetea, ?mmalumna, xenoflnlumna, cryptogslumna, 

Allozalumna, -Aorogalumna) or somot~os 50•55 pairs or Qlvool! 

prosent (l:1Ultor1bula). notoeastral sote.e rnay be simple (F1g•3l, 

Nanhormrum1e), phylliform (Fig. 7, t·1&1aco!!Mel1&1 str!atopn!a, 

Sto.chyopp!a); fan .. .ubopO'".l (F!g.33), l.!1deni.ng l1lto a knife-blade 

(Fig. 9), funll'orm ()\.!llJ?W.lobates, St?.caulobatGS), eotlform 

(Oriboll.a9 net1cu10PJ.:lia,. Diaptcrobatos>, papilliform 

(~p~"t,:t_onotufi) 9 dilated (,P}!z!looat>abodea 1 Bre:nella, sa.ceuloop!a) , 
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f.lpatule.ta (Aokia:}.!!lt HyatrOPPi!) 9 bla~e-shapod (PsoudorGmJil~!!) 1 
' ' 

lne~assato (!,lqrabodoide!l, with vasiculntely 1ncrnosato apex 

CTentaculozatea). Somot!mea notoguotral sotaa moy be reduced 
. . 

(M.mullozetea) 1 very short (SUotobelb!lv, extraord1nar1l~ 

long (Stolochobntos), glabrouo (Fig. 31, l~et~rozetes·, 

Globozotesl, barbed (Figs~ 9118,22124126128), lons, flazolli-
, I 

i'orm1 curved ut tbo distcl. halt' (Flg. ll), wltll long, bli'id, 

flegellif:orm tipa (t-tqsthe1'l!lannJ.a> 1 or maY bo ouch reduced to 

alveoli (G:zrnnobatoa, £,tenog_§l.lu:nnq). Usually 1n higher oribo.tlds 

there 01'0 1} pali'u of Ol'OaO poro:.'lae torocd as ~. A-t A2,0lld. "\ 

(_fllaulOBPiat SubehaulOilnia, ;t,y0o.!.'1.batv~a, CC!.'uto~etcd, r;upplop~, 

Fl;wo].lo,t:o'te~t Cernchintm'la}, or thoy may be 2 p:ll1'6 (Psot:cloeoitt1 
- . ' . 

Scutove,r_t:!;!l:,}_~ 3 pa!ra (Passalozot.."la), 5 pairs (Pig. 35, 

RBt1cul.onn1~) • 8 ps.tro (Bninollnin., naot:l.'icho<;ot:o;t) cr even 15-20 
' ' 

pa!ra (RYlWJ.}..J!) • These ruey i'e absent (Galumnolla, Heoeutel!jaeus) • . . . 

the shape of t.hose OI'~a.e porosao are genornJ.ly clrcular but 

me¥ also ba ribbon-anapcd (gqo!!£ooo!e) or only pos~er1or two 
' 

m·ene porosoo (A and A ) a.ro ribbon-shaped ('lerrnzotos). 
. 2 -s. 

So:not!mos sacculi, alit or dot-liku opon!ngs on notogautor may 

bo present. those uro 4 pairo V~~t Sa, S • 3 cna S (Fise371 ~ - _1.,_2 "13 
Roatt>oef:lt.es~· .§.aholoribntos) &~onorally~ but mcy be 5 pa..i..t'll 

(~annerJ.la) 1 or 6 pail'S (F1sourobo.to~)' OO:Jetimes poroo may 

be roducod to pin..neoas tor1:1od ao por1 (Tl'nchmalu.'l!n(l, 

Pseucla.ch!pwri,y. In hishcr oribat1d. mites, 3•5 ~l!.!rs of slit• 

like ~1GSures, l:Tr !f.'i.ssm-es, vJ.z. t ~' .W.t 1h1 .!E.I!t & aro 

present on notogaster (FiGs, 91l8,20t22124,26t2B,37)• orifice 
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oi' latoro .. abdomlnel gland termed a.o ~ !a qomet!moa p.t"osent 

on notosnst0r (Figs. 18,20p22~24,aS,28)• 

'lba ptoronorpha, n w1ng-J.ilte appendage, originatoe from 

antoro-lo.teral margin of notogaster 1n many or1batille 

(Gchelor1batos, PllQba.teo, nostrozetas, Gelumna, F.Paetozot:0s, 

Gal.umnellJb Q.alumnop..!IJ.!>, wh!ah ma,y bo mova'blo (.!i'.tga~ 3'7,39, 

Pelon~ll.u~, :PN.aael;OltB, F..Qat!.'Cisetos) or l'lllllOV!ible (Cers.tozetoa, 

-Sohelor._lbate,.s, t-Ucro~j;es) • hor.t.zontal (lliulJ.;pr1bn.tas) or bent 

dotmt>19.1'ds lntGI.'r>~l:V (£0S'li,Obnt~). The anter1o~ mqrg!n of the 

pteriJ!!l•;,rpb mey be stl.>af.ght or concave and J.at®rlll margin may 

· bo parallel. with the body w "JilVY (Sohol.ot•ibato£!). 

Van tor 

Vantral elo.to 1 Tile· ventrul pl.ll"t of the hyoteroso:Ju is entirely 

covered by ventral plato ~hiah may bo div1dad oithor ccopletety 

or partly by a tranovel'B(:) r.utw.•e. Tho nutu . .-:o may b-3 parabolic 

(l}uloh'll;lllllia.), or se-nlo!I'oulal' (C.Vl'thett'larm!..',!p Hnsthormnnnia) 

ol' straight (l.lpllohelann!a). !rho conito.l plato:l ere located 

on me antorlor half of ·tho vootrl).l pla.trJ o.nd t!le at1ul plates 

are situ'a.tad on posterior hal£. the genital a.'ld nnal pla-taa 

mey; be connected with each othor vr.d occupy entii•o lengtb of 

the vvntral plate. ;rho:::o mcy bo lr.I'GOt tl.•ia.ngulor (Uothrus, 

Platvnotbruut l)llOnj)tlwus, li nl.aoonotin:·us, T~ !.rnl!l.nconothrus) 

(naorop~l..tno type oi10l'o.ctorist.1.o o! ;;}r.im!tlve oribatld mites) 

or cay bO small. utld more Ol' lGSIJ e.\l'Cul.al' in Sht~ptl placed 



apart from aacb other (Figs. l9,Bl,23126,27,29t32,34,36,38,40) 

(Eracbypylino t,ype mlaracter!etic of higher or1bat1ds). 

Ganital platg t In moGt of the oases gon1tul plates may bo 

oirculat' or rounded (i''igs. l7,so,3B,40) or narrowly tt'irulgulur 

(Uhysot.t>1t1u). Those may be divided 1n pr1m1t1ve or1ba.t1ds. by 

n tt>ansvarso suture (P';!?hYpochthonius, I.ohmnnn.1;!a, Eentnoarus, 

Parlohmann1n, Liodoic!aa) or mey bo undivided (F).n. ·a, 
&poa..'lthon!us, J'!lVnoarus, Ho.plo.cm.'tt3, Demil."e.cat·ua, J.ib:aoarus, 

Hlllot~curus, Annoctaanrus},. 4-6 pall·:; oi' genital setae al'G 

presont gen~l?ully 1n c:L"ibatid mita:h J!hailr. may ba 1 pair 

(?il'nDuUfro}, 2 palL's (.lfQ.nstrJ.etoha.tos), 3 pairs (Figs. 27,89, 

Trlohocapheus), 4 pail's (lf'lgs. 19,21,23,213, r.eobodas, zvsoribatula, 

Sci1eloi:'.l.br.tea 11 Ulilo~uctobol.ba, WUbo!'~'llaeus) t 5 puirs (~!g. 38, 

i-!lcro~1,_aU,!), 6 pairs (Figs. 2,12,17,32,34,36,40, Ere~ulus 

Hymonobelba, La'llell.obat.eq, ~Iooer..rabodGs, zctot>cho_s_u~, 

Teatoc<>ohau_w, 'I puiro, (F!g .. J.4), 8 pa!rs (,Fla"llmoremnou~), 

8·9 pait'a (nhvson>itja>, 9 palra (Figa. 4,6), 10 paws (Fig.B) t . . 

J.B palrl:l (Fig. lO), or r.l.:IY btl SO!!l.et.l.!!los 13•26 pair a ( PJ.atxnothrua>. 

Gene!'a!.ly gonit.~ sotaa are simplo but; thesa rna;J be bc.r'bad 

(f.!.g.l4), or b:l..rotiiatod (BrooultU!). ~1o agge.'litl>ll setae ara 

usually found pbsto~ior to genital plates (Pigs. 19,21,23, 

25,27,29,ag,~,36,38,40) or en lu.tercl aldo c,r the gGn1ta1 

pleto (Pigs,. 10114). Tiiosa meY be l puh> (Figs. 19,21,23,25, 

2?,29,~~34,ss,ro,4o), a pail-s CF!!• 10, Rh!{;aotritU:, 

~mnotht-us), 3 pairs (P!lolla.i"'.os, f.!''.p1l.mnz1'>11 TGrratr1tia) 

or may bo ubscnt (Hothrus, anonothrus 0 Mnlaconot\lrut1,, 
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ir1malaqqnothrua1 Jlpchef!iOZiltes> • In most aasos .tflese are 

ailllple but may bo bi-or trirudieted (Brcmulul!). 

Anal olnt£ a .Lin unpaired plate without setae .f.a situated 

· 1nfront o£ anal ple.tos termed aa preanal plato (Fig. 8). It 

may be a small tr !a.ngle•shapet'i (annaatqcprus1 Cl'Ypta.cerus1 

Dondracnrua) or wido transverse att'ap•l1lta (FJ.g.s, .ravacarus, 

Hao1acarus, tUllotncru;us> • Anal plates mey be fuood w!tb 

lateral. ade.nal plates (1?1ge 1 Java.carue, Uaplnclll'us, cr:rntaoarua) 

or may bo aop~atod i'rom oaqb other (t·ter!atolohmannia1 

Thll!!Ulacorus, Lohmnnn1;a1 r.eeidacarus1 Panlllnearus, !>tor 1sto.carus, 

UJ.xacnrus> • Anal satne are usually 2-3 pairs. Those may be 

absent (Javncarus) or 1 pall' (iiaplo.oprus>, 2 po.lrs (F1ga. 4,61 

s,l01121t41117,19121,23,27129132,34100,3S140), 3 pnlrs (F.tg~. 

a,:as, HoplopllOl'olta, JlhYsotrit!!))' 4 paira (Steraanacgu§)• 'l'heso 

may ba si!!lple 1n most oaoos but may be also borbod (F!go. 19, 
' 

21,23;26,29). Adanal eetae ore generally 3 pairs (Figs. 4 116 1 

10,19,2lp23,25,27,29t32t34t38t40)e ttmoy be one pa!r(Gyrnnobates, 

Bxoriooda) t 2 pa!ra (Hierotoseus, ?..etorcheates, l@lelloba.to,~), 

4 pairs (Fig.B), 5 pa.lrs (Tol'oacarus>, or 8•9 puh'a 

(Psll'l'llilosalumn~). M. ade.naJ. pore termed as iad, is al1t-l1kEt 

1n appearance, may bo parallel (F!gs. 12,17,32,341:36,38) or 

oblique· (Figs. 19121) to the lateral bordor or anal field or 

aligned noe.rly tranavorsely closo to tho anterior margin ot 

enal opening (F !g.to). 

Neotr1chy 1n or.tbat1d mites a Travo (1979) prov1cled a review 
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of neott>1oh,y 1n oribatid mites. Ho (opeolte) oluc1dnte4 that . 
body regions in tho prograos!ve evolut1ono are, tn order of 

importance 1 agge.z;1ital rog1on1 op!morlo region, notogaster1 

genital region, adanal region, ~lal region and 1nfracap1tulum. 

Neotrlchy 1a a seconclary phenomenon. It occurs more frequently 

1n the lower oribatids than 1n the hlghor orlbo.tlds. Gnatronotlc 

neotrichy is more frequent ohle~~Y in Lohmannoidoa1 Ctenaoa• 

1'o1dea. end genital neotll'icby 1n Nothro1dea. Pyg1d1al naotrichy 

may be etrongly (Thlllllnncarua, Voeracarus) or weakly (~f!!?11lacQ£Ua1 
Annactacarua) de~olopud. 

a. Abbrov1at1ons used a 

Abbreviations of notations are used hero following 

Gr~djean (1931.\a), Kn\illo (1957) 1 t-Jallwork (190011967a,l937b), 

Aoki (l9G5c,l967b) , Balogb (197a) , and Hammer (1972) as i'ollo~ra : 

ro = rostral setae, !i = lamellar ootao, 1:!l!: = 1ntorll:li!lellar setae, 

exa = anterior axobotbr!diol setae, eX£= posterior oxobothr1d1a1 

setae, S!. = sonsillus, .!?,a = botbrld1un, !'!?.:! = dorsal bothr1d1el 

plato, ~ = ventral botllrid1al plata, .!9. = bothr!dial scale, 

~ = lateral carinae, \SP£1•\ = lateral l.emoll1i'orm exPansion,~ = 
tutt>r1Ull1 .£!u = 1ntarlE»:lellar ,.<r1nklos, Rd•2-3 = pedotacta -

complex II-III, sod = subpedotectum, .sg~.el, = lateral prodoroal 

condyles, S2.•J!l = modlan prodorsal condyles, sg,~nl = lateral 

notogastr~ condyles, Ja~nm = mod!en notogastral condylos, 

. !£ c notc)gaatral tubercle, .n = thong of buckle attachment, .ll = 
am of buckle atte.chmont, .21 c pteromo~phJ ~ ' ~ ' s3 ' S2t i\ ' 
d ,c1 ,a ,o ,r ,t ,,h ,Jl ,,h ,a tm! ,.a= 
_2_3_1_2_1_2 12 3 1 2 3 



notogaatral sotao 1n pr!m!t1va or1ba.t1ds, ,m, ~. Jl!r ma, 

£1» £2t ~t Jllt ,22p Jl3t Slt .!!at ~~ ~~ J1t .!@,, !iit .£1 t .£2 t 

en~ d , d , da, dmv la, lm, lCr e • o , f , t , h , h , ....... ~-a----- -1~-a-,_ -a~ ~2 
!l 0 ,ea , ~ , ·os = notogaatral sotae !n higher or1bnt1d.GJ 

3 l 2 -3 
m! = relative length to notogasto:r; :!!l!!, = morg!nel ridge; .!it J!!, 
1h, ips, !a= dorsal lyrifisaures; ~ t "\ • Aa I a3= areae 

poroaao on notogaster, Sn., s , s • s = saaaul1 on notogaster; 
o.:;.ll;l ~ -2 "-a 

11'1n = orifice of latel'oabdo:n.tno.J. glancb an = anal plate• an .. an = 
s= ·- . ·-1 --a 
anal setae• ad :: adan& plo.te•, ad .. ad = adanal aetna• lad = ade.oal. 

·- ~-3 ,_ 
f1ssUl'OJ gof\ = genital plato; .s, ... .13. = genital setae; W.l.!!!l = 

. 1 18 2 
aggen1ta1 aeta.os l!;}t lilt lSt ~. ~. ab, ~' ~. ~' !i\t ~. 
~. ~' u, ~' iii = ep!l!lel'al setee on ep.tmaL'es I~ II, III and 

IV respect1voly; apo , .QE2 , o.po::if.t apo , apo :: apodematn; 
. 1 2 w 3 ~ 

e.at = sternal ridge. 

The systematic position of or1bat1d rnitos is still some­

what contt'ovors1al, although 11 V1tzt!aum (1.931) proposed it as 

i'ollows 1 

Aear!na N!tzach 

Orclar Acarina N!tz:Jeh 

SUborder sarcopt1formea Reute~ 

SUpercohor.s Or!bata1 Dugas 

Reclt'oN. (1900) and Bo.ker .31ld Hbarton (1952) also followed 

V1~thurn'S (1931) class1f'1ont1on .. Dut 1n later yoars Fu31kawa 



' (1972) oons1uored or1bate1 as a suborder of the order Acari. 

van del" uanmen (1972a) elevated the group to the status 
. 

of an order, but proposed a netJ name, oribatida instead of 

Oribato1. Hhlle do!ng so van dar Hemmon (1972) ro3cctod the 

nenoa Cryptostlgmata, Mesost1gmata, Prostigmata, etc., pro• 

posed by Evans, sheals and t>Iaci'nl"lana (1001) for cla.es!.rying 

mites end dlvidod the mites into two auparordera v1~., ADac­

t1notr1cb1da and Act1notr1cha, the former co~~iat!ng of tho 

ordors Op1l1oacnr1da1 Hol'\)th1l"ilia1 Ganas!da and Ixodida and 

the latter Act!.n!!dida, Oribatida, Aenr1d1da and Tarsonom1da~ 

Bas!ng on tho ontogenic: stages of oribatei a new system 

of class!f1cat1on was introduced by Grand3ean (l954a). woolley 

(19.53a) and van der H~Y<~men (1008,1971,1972a,1972b) attempted 

the phylogeny of the group. Almost all new tnxe. nro erooted 

on the baa is of taxonomic characters of adUlt opac.tmans as 

tho lU'o history stages of 98% of or!bat!d mttas are stUl 

Ullknown. so 1n rocont years moat of the oribat1dolog1sts 

follow Dologh'S (lOOltt,l003a,lOOS,l972) system of art1t'iotal 

classification wb1cb is basoel on ample, ea.olly reoogntzablo, 

morphological adult charaetors. 

I. Short hiatorical account a 

~ore aro approx.tmetaly fifty thousand apoctca of 

or!bo.t!<l mitos whiCh belong to near about 800 genera, over 

140 :f'Qlllllios and 44 auperfanllles oo tar known i'ran tho 



j 

lJ.teratul"e. Taxono:ny of the oribo.tid m1toa baa eomG to the 
' ' ' ' 

litaolight of soiontit1e study from dll'i'orGnt parts of the 

sloba through the 'I."'i'li:S of different workers. CD prlo:t> to 

work an taxonomy, of or1bat1d m1teswa should mant1on tho 

devoto.d oorks ot Kot$ (1836•lPAl,W42), IU.chnel (1000,1884• 

18281 .1898,. 1909) ,, ne..-lese (lBPA, 18858 lBBs,, :r.ase,, lBes, 
1893~ 1003, ;J.ac», 1905, 1008, 1910, l9l39 1916) ~ Uv!."lg (1908, 

1009~ 1910, 191S.t 1917, 1918), oudcmans (lBOO, 1000, 1003; 

1003,.1906, 19150 1916, 191?, 1003), l'IUl!:Jann (:!.918, 1919, 

1925, 1008~:~ 1929, ~930, 1931, 19359 1936, 1936, 1939, 10001 

194lt 1'0'13, 195111 1953) 0 Jacot, (1923, 1mtl0 1925, 1939, 1030, 

193S, l93i1 1028~ 1937, l938p 1939), Sollniek (1919, 1002, 

1923, 1925, 1928, 1000, 1955, 1953, 1959, 1000) 1 Orondjeon 

(i92St 1931, 19:331 19341 1900, lMlo 1002, l~a, 1900, is~, 
' . ' ~ 

l9SS1 1007, 197J.)p ElaJ.cgh (193"/1 1943, 195811 1959, 10001 10010 

1002, 1003, 1005, 10061 J.OOS, 19701 19'lZ), von cler Htmlen (1008 1 

19591 10031 12GB, '1971, 1972), nllllimer (19M, 191i:l1 1953t 1955, 

tess, 1001, 1SGa, 100a, 1001, 1008, 19701 1971, 19'120 1973, 19"15, 

1.9?7, 1979), t<Joolley (1957, 1959, 1001, 1007, 1009), Kunst 

(lS5?, 195St 1959, 1001, 1002, l97J.) t Aok.t (19Sat 1959, 1001, 
' 

1002, 1003, 1964, li:!65, 1006, '1007, 1009, 1009p 1970, 1911, 

19'13, l91•lt 19750 19'16, 1977, 1978, 1G80)e Wallwork (19POt 196lt~/ 

., 

. :;u .. ~ 
l002t ;10031 1~11 10051 1900t 19S7t 1972, 1973) 1 Miirkol (l~}j '· 

Morit~ (10000 1:00• ·1~0 1969, 1970, 1971, ~9_~4), ,~~~- , :;· 

(1003t 1005) , J?erG3•Inlgo (lOOtlt 1007, 10081 ~ 1970, l971, ' 
'; ···.:,J .. ~-~~~·· ; /~ ..... --:.. 

1972, l97G, 19771 1918) , Hahunta (1003, 1009i/ 19731 19741 1976, 
. . ' ' . ' .. : ' • '• •• • •. .If"( .• 

··1976, 197ft 19?8, ·1919, 1930) Dalogli o.nd Mt:ih\ilil!:g. (1005, ~' · 

//\ 
"' 

-;:::;//'' .-; / // / ;·· 

~· ,¥ 



•3G• 

193711 1008, 1989, 1974~ 19751 19771 19181 19791 1000), Engel• 

broobt (l~tl21 19?3, 1975) and others. 

Invoat1gattons on the oribat!d .fauna. of: tnd1a 1IJ maagro 

tlll now. conse~uontlf there e~1sts vory tow literature on 

Indian or1bat~ mite~. In thiS.rospoot first contribution was 

made by PearcG (1006) with doscr1pt1on of 8 naw spooies of 

or!bat1C1 m!tos along witll 12 known spso!.oo from Slkk1rll H1rntllaya. 

Jacot (l933b) corroctly identified the 2 species, Golumna 

tossallnta and £1.• nU61rlq, prov.f.ously dcsor!bed by BwJ.ng 

(1910) from topotypJ.a material at U1lg1r1 Hills 1n South India. 

tator1 a ne·u apooies Scheloriba.tea chauhan1. 'illa.s described by 

Balter (1945) from BaraUly 1n uttar Pra.dosb. Annntaranon (1951) 

described Sehelorlba.tas madrasens!s as a vector or Honiezie. 

from H:adro.s 1n south India. 4 now apoc1es via., P.latypothrus 

nmata1, r.!aearus inorm!s, LOobodcs rumlntua and Undulorlbat9s 

bGboa end 6 known specios were reported by Aoki (10058) from 

Nepal II.lmaleyae. Prasad (1005) reported a oriba.t!d m1tos i.e., 

COs~oehthon1ua, Opp1§ ond Teotoaephouo frOlll Bllagolpur 1n Bihure 

. Bhnduri ond Ileycha.udbur1 (1007) reported G orilla.tld. mites 

(d~noaed up to gena:rric lovel) 1 .. e., opeia• r,mellohataa, 

Ba~1lobelbQ1 conope!p, Xiphobolb§ and uool~oborel~ for tho 

firot t!me from \iGGt BmlGal in India. ~ay (1008) desCl"ibed 

one new subgenus Paralsnollobatea under tho gonus tegellobatoa 

(La tar upgra.dcd ns a d1at1nct aonum by nalogh 1n 19'7B), oM 

new spoc!ee Al!onothrus 1ndious, ono now subspecies arahegozotes 

mr-v,na L'1d1ous and ai!llul taneouuly roportod 4 known ap4ioi~s .fr~ 



Calcutta 1n t-:aat Bengal. Singh and Mukher,1.1 (1971) recorded 

10 genora (without mont1on1ng spsc1os), 3 speoiea and l sub• 

speo1e3 frcm Varanae1 1n Uttar Pl'adCJsh. Hai'ea~-I~ardor (1972) 

described one new species Pap!llno&rus ind1aus from Al!gurh 

1n utw :Prncleoh. Chokrnburt1 and Dhadur1 (1972a) reported 

ll spociae (one without spao1£1c dotar.ninution) of or!bat1d 

mites fran tho d!otr1ota of Nadia and 24-Pa.rga.'las 1n t1C&t­

Dengal. Cbakrabart1,Dhe.dur1 and P.aychaudhuri (1972,1973) des­

cr1be4 one new speoios eoamocmthon1ua hemw;).ens!a and 2 new 

eubspoc!os, l·~a:.Lacoangel!a rem!Pjora !nd!cn and §uaoloos acrC!llioa 

minor and recorded 9 knotm spocios ond 3 senora (without men­

tioning apocios) for tho first tuue f~ India• Bhe.dur1, 

Cbakrabart1 a.nd Rayeha\tdhur1 (1974) de£JOr1'boa one naw spgctos, 

Bas!lobolba indica from Calcutta and auburbD• 2 ne~ apoc1os, 

latilamellar!s ana trenslomollor1s under tbo gonus tectocesheua 

\:lere doscr !bod by Hatooa-Rardar (1974) from Aligwh 1n Uttar­

Pradesh. Dbo.ttaooar.va, Dlle.duri ancl naycbuudhur1 (1974) reported 

3 new speo!aa v!z. 1 Annectacerus 1on~1satoaus, c~rptacsrus 

den<lrisotosua and Pq}lill,neB1'tls s&mplirostratua, a now oubspoolos 

nanlncerus fol!atus ban~alons1a and 2 known speo!es from sant1-

n1katan !n Host Bengal. Prasad (1974) published a catalogue of 

m1tos of India and there possibl;r !nadvo:.>tontly he mentioned 

that only 19 speoioa of or1bat1d mites wore found 1n India till 

l9"l.il? Dbadur1, Dha.tta.ollaeya and Ohukrabart1 (1975) dose1"1bed 

2 new apeotea, nbal.~ and olavlaotosus under tho genus 

Chaunoproetus from Calcutta in Nest Bengal. Dab and Reyohaudhur! 



(1975) doso~1bed 2 new spao!es qglumn& or~nnt~ and a· 
Qprascw.;J:let and rGiportGd one, 13Ubspoo1os i'rol!l 1:1aat Bengal 

1n India. Hafeoz-Kurdar (1975) roportad 2 new spooles 

,Orlbatol:J.,.a t:!lg;!l and !J.• ltgshm.ir\onsia from JG:!l!nU and Kash• 

r:11r .1n India• Be (100'7a) addo.d 4 nev spoo!es of opn1& vu., 
' 

Sp:nQ.d1, .a1!gerh1ena.\,q, aonsiqlQV'atn and Atgnallata fl'cm 
I 

P..llgarb in Uttar Pradoab. ua (1976b) f'urt.l-)er dooor1'bod 4 

now species, flcholor!batos b!ouepldatus, l!.• t1'nnslogellsr1!, 
. ' ' \ 

.§.• b~osh1 and .:l• rui'ni'ulws from India. iiaq (1976) daaorJ.ood 

6 nev spooios Viz., Annectaoprue t~!v~~dricua, QYrthormgnn1~ 

b!cornuta, £!llonothrua a!finnt1ou~t BrElmobelba llQPjtll'OOr!ca, 

Mul t!oQpla indica, a:td Dol1cho1'emaeus 1nd1cus and one ne" 

aubspeo.toa, J?Uct.obelba. so.'1l!plttno3o. indiW. .frO!i! Kerala 1n 

south India. Chakl"aburt1, Bhadur1 and na.vohaudhur1 (1971b) 

de~cribsd 2 now 8peo1oa qyr~1ermnpp1a ouad~icornuatfi and 

I--7anhermann.l.fi hi:nG;layonsls end reported Mnetharmrum1a mWJ!llar1s 

from wast Bengal 1n India. Chllkrabartl, Bha.du1'1 unci Rey­

cha.udhUri (l977a) doaodbod ono now spoe1ea nai,:taoaruJ! 

intermedius and aimUl toneously recorded 14 known apeeios from 

Hoot Bongal• Choltrubart1, Kundu ond Hoy Talultdar (19?7) 

roportod one now species under the aonus DoliohorQnaeus and 

recorded 9 known apoo1os from DarjooUng 1n u~st Bengal. 

Chakrabart1, Mondal and Kundu (1978) dosor1bed 2 n~w species 

ot Psoudotoc:eohous viz., hr.m!!IOrflO and eoblatl!q i'rom t·:ost Den:;al 

1n Ind!e. 2 now species B1'e'1!obalb~ lndioa and Allonothrus 

monona!s• 2 koou.n speo!os and one known aubapac1os WQre 

report<ld by Ghosh and Bhadurl (1978) from Nagala.."ld 1n India. 



Cbekrabart1, Kundu ~d Mondel (1078) dssor1bed ono new genus 

Sirsot.mothruq under the fl¥ll1l;r Oamls!idae with 3 new spooleD 

1.a., gu~dl"istriatus, b!str!atus and ovo.tu!ll_ from Dar3oeling 

1n ~;est Ec:mgel. Cbakrab01"t1, Chanda ond James (1979) re~ordad 

l2 knotm apoo.tos of or1ba.t1d mites fran Darjooling 1n t-reat­

Bengal. Chaln'abort1 and no;r '.Calukdar (1979) deaaribed one new 

spco!oa J.!qlneonothrus e.ssmonsts and recorded ? known spao1el 

from tha d1str1ot of Cecllar !n Ansal'll, India.. naq (1979) dee• 

cr!bod ono now species, Xiphgbalba 1snal1e ·from Korela 1n 

south In<l1a. Dhattaahocya and Banerjee (1979) reported ono new 

speo1aa PilobatollQ berlenoi,ons new subspecies Ep!lohmgnnia 

nal11da 1nd1ca and ono known spao!as of Zl~oribatulg from 

Uirbhum d1st1'1ot 1n Host Dengol. rmUo doallng l-Jitb somo eoo• 

logical works Bbattaclloeya. (1980) recorded 22 lmown spoo!es, 

l known sub.apao.les and 16 knOwn genera (witbout mont1on!ns 

spactee) of or!bo.tid m!tos i't>om aoUe of Gant1nikote.n and 

!t1a e.d3uaent aroaa in west Be1.1gal 1 India" tUahra, Bbnduri 

and P.~chaudhur1 (1080) recorded 13 known apootea, l !mown 

:rubspoe1aa and 26 known genora (without mention.tng apoctoa) 

of oribatid m1tos from Orlsso. 1n Ind1e.. Another 2 new spao1ee 

under the genua JNlichoremnoug via., eo1'on§£!U~ and h1ma1wr(ms!~ 

were reported from Woat Bengal1 India b:f Chakl'aburt1, Dha.dur1 

sn<1 KUndu (1001) • Cbak.rabGrt1 end z.tondal (1001) dsscr.lbed 

ono now apooies, nuoolons londaetoaua and raeordad 0 known 

epaciae and 2 known genera. viz. Hetorobelb~& and Met,belba 

from Dar,1eel1ng, uost Dongal, tndtn. 
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1'hue the total nwbez.o ot opoo1ea end aubspec:ioa 
' . 

deecr!bcd a."ld reportad i'ra.: India t!ll date stands at 143 

nod8 reGpact1valyot which 63 species and G oubspsolea 

have boGn described ss now to so1ence frooa Iodin. Spoo.tcs 

and auo0p0c1oe .reported and described fl'om tV"Gst nengal 1n 

Ind1a are 80 and 6 respective~· of wb1cb 24 spoo1ea and S 

aubspoclos llaVQ been nawly described• Dpoo1~G reported and 

claacvl'b\34 fl'otn D8t'3ool1ne !n Vo<3st Bengal ora 29 of "''hioh 141 

spec1e:ll ai'O racordGd for tho first time f'rom India and 9 

speolos aro now to so!Gnoo. 

A total of so·apoo!ea !neludtng 2 variot1aa distributed 

ovor 41 sonara. und®r 31 fll'!lllies huvo been incorporated 1n 

this dissertation from tho study of the colleotocl matarial 

at Dorjeel1ng. A now sub3onua ParaeseudotooQnhoua baa beon 

proposed under tho genus Paeudot~capheu~ and 19 species 

a.ra cona1dored hero' as new to ao1en~:e. Accounts of two now 

apeciea havo boen publ1shod (orf61nal papers nttached horato)• 

It l:lf.lY oo noted here tbat out oi' 31 f~1l1e3 51 of.' 

41 genera 14 ond 31 spoc1ea (oxoludlng 19 new apeciao) 19 

Gre recor.:lQd for the f' J.rst t.1elo frw. ·rnd.f.t3.1'l terr .t. tory. Of 

thlll 2 varieties ~e<:orood0 bot.'l are reported i'or tho f'!rst 

time from India. ll.bUorl~ out oi' 41 ganora 30 and of 31 

spea!os (cxoluding 19 nov epooics) 28 aro recorded hera for 

t.~a i'lrot tme tll'C'!I Darjooltng, Indta. 



RUnning keys for the genera and speolos bava boon 

g1von wherever necesnary. Generic diagnosis havo boon 

provided also besides illustrations of now apoo1es. ~e 

histories of tho f~Uies and genera nave beon dealt with 

brlotly. Data concerning d1etr1bution of a gonuo and 

speoles have boon incorporated. Collection data for the 

spec!eo have boon provided. Wheravor naeessarv GU1table 

remarks have bean J.noorpol•ated aloo under gonoro. anll/or 

species. 

In major caooa for n~ing tho now taxa dlagnoet!c 

J:l!laturoa a11d type-looal1t1os have boon given priority. 

Although 2 new spoc1os havo · boen Da:llecl after Dr. Mton1o 

Berlese, tho father of .'\.Ctirology, and Dr. Jun-1cb1 AOk1 

who is ronoYned for hie contr1~ut!ona to or!bat1d m1tos. 


