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        Zonatien ef 0ribatid Mite Communities around

               Sesshegawara of Kusatsu, A Speuting

                  Area of Sulfurous Acid Gas, With

                    Description of Two New Species

                    ta

                                          By

                                    Jun-ichi AoKI

         lnstitt{te of' Eitvii"omitental Science and TecJmologl),, }'okohama Ala.tional Uml'vei'sits,

                               VLiith 2 Table$ ancl 4 Figures

                                        Abstract

  Su]furous acicl gas spouting from the ground in living volcanic areas affect$ the })iotopes in its

 vicinity to produce a distinctive gradua} change of vegetation from bareland to woodland. As one

 of such biotopes, Sesshogawara of Kusatsu, Gumma Prefecture, was selected and an investigation

 was carried out to examine change of soil fauna, especiaHy oribatid mites, in parallel with the change

 of vegetation. The result showed that the oribatid community of woocHand became more and more

 simple toward the spouting point of the gas. The oribatid species found there contained two new

 species, Alloiirycobates li(:henis and Ceiut'o.or.etes shiiunensis, which are described in the last part of

 the paper.

                                               ground aiong the change of vegetation as shown
              Introduction
                                               in Fig. 2. The smples consisted of lichen,

  OntheeasternslopeofthevolcanoMt･Shi- litterandsoilofvariousvolumescollectedat

ranethereisabarerockyplaceca}ledSessho- randombyhands.Theauthorintendedto
gawara.Theplaceisdangerousanclkeptfrom compareonlyqualitativedataandnotquanti-

sightseers,becausepoisonousgasofsulfurous tative,becausesamplingofdefinitesurfacearea

acidisspoutingfroincracksoftheground･ orvolumewasalmostimpossibleinsucha
Undertheinfluenceofthegas,awidearea rockyarea.Abouteighthoursafterthesmp-
aroundthespoutingpointsremainscompletely ling,thesampleswereputinTullgrenappara-

nakedwithoutanyvegetation,However,an tusesandanimalswereextractedatthelabora-
initia}growthofsomep}antsisobservedon toryofyokohamaNationalUniversity.
the peripheral area, changing its species com-
                                                        Result and Discussion
position and clensity toward more ciistant place.

Insoi}zoologicalpeintofviewsuchanarea Amongthesoi}animlsextractedtheoribatid

mustalsobeveryinterestingtoknowzonation miteswereidentifiedandcounted.Intotal,27

ofsoi}faunainparallelwiththatofvegetation. specieswerefound,amongwhich2species

  OnSeptember10th,1975,aseriesofsam- werenewtoscienceandaredescribedasnew
p}eswastakenatthesevenpointsonthe speciesinthelastpartofthepresentpaper.
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Nipho('e.phetts ni'i'alis (Sc}IwEIzER) is recorded

for tlae first tlme from Japan,

  1. Species Composition of Oribatids

    in the Seven Points Investigated

  Point A. Rocky place ¢ompletely without
vegetat･ien. Vo}canic rock$ of various sizes are

accuniulated. Surface of the rocks are niostly

covereci by yel}ow sul{urous acihe$ion. Neither

lichen, nor nioss g.r()ws eon the rocl<s as well as

on the ground. The sample tal<en here consi-

sts of brol<en rocks and a sinall ainount of

p}ant detritus on the ground. A single specjes

of oribatid was feuncl there:

  Qlipiella noz,a (OUDEMANs)･･･････+-･-･･････-24*

  Point B. A species oflichen, Claclonia tlteio-

?ltila AsA}I,, appears as an initial plant in

the rocky area. It is well known that this }ic]aen

is strong}y sulSur-resistant. The sample is

compo$ed of this lichen growing on rocks toge-

ther with a thin layer of soil depositted beneath

tlxe plant. Three species o[ oribatids were

found:

  -'1llomycobates licheiiis sp. n.･･･++･･-･+････････l63

  Scheloribates ltttipes CC. L. KOcH)-････-･･･56

  CJeiutorretes shrlntnenis sp. n.･･･+･t--･･････････25

  Point C. Amoiig the higher plants, th4,s.ont{･m

cttspiclatttnt SIEB. et Zucc. seems to be one of

the most resistant species against deterioration

of environments ancl, ln tlie area studied, it

appeared in the front }ine of vegetation. The

sample consisted of decaying leaves ofthe pltmt

and a smaH amount of soi} beneath them. Two

species of oribatids vvere found:

  qipia sp. 11 ･-･--････-･･-････-･･･-･--11

  Sclteloi"ibates sp. E ･-･････i-･i-･-･･･････I1

  Point D. The same species ofiichen is grow-

ing on rocl<s as in the poin B, but the lichen

contams more water and the growth is more

intensive, because Sttsa-plant appears among the

rocks, though its clensity ls low. The sample of

the }ichen and sc)il beReath it contained a great

nuniber of Allonz.>'cobates-species:

  .'llloi?to,co. bates lichenis sp. n.････-･･････si･･3936

  ptlbla.nokreX'es mei?ldia.nus SELLNICI<･t････-+･11

* Actual number of individuals.
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  7'ectoc(¥)hetts 'velattt.s (MICHAEL)･+･ 4

  CeiutoNtyetes shiftunensis sp, n.･････････ 2

  Cijipiella no'va(OUDEANS)･･=L･･･-････ l.

  Point E, Sczsa kterilensis MAKINO et SHIBATA

is growing ainong rocks ln a lo"r density, The

sainple contains tliin layers oflitter and organic

soil. The oribatid eoniinunity becomes richer in

species number than that under Ibl.",s.onuin

CltSPicta.tttl)t vegetation.

  S('heloi`ibates sp. E ････--･･t･･-････････････56

  ORPict $p, I1 ････-･･-+･･･-"････--･-･-t･･････+-l7

  I'i'otoi'ibates sp. BJ･････---･････････-･'･-････12

  Tectoc(tpheits 'velattts(MIcHAEL)････-･ 3

  Sitctobelbella sp. 30････････-････････････-+- 3

  ojipia sp. 8･････-･-･･･-････････-･･-･･-････････ 2

  Qfrpiella nova (OuDEMANS)･･････-･+--･ 1

  Stt.c'tobelbella sp. B ････････････i･･-･･--t･･･ 1

  Poimt F. Dense growth of Sasa kit?'ilensis.

The sample was taken froin t'hick layers of

litter ancl decaying organic matter under tlie

vegetation. The mite fauna is more complicated

than in the point E witth sparse Sasa-vegetation.

  Caniboct'es peniculattts AOKI･･-･････-･･･-･･･+･90

  Tectocctphei(s 'velatits (MICHAEL)･-･･････････54

  Scheloi'ibates sp. E ･･･J･･･i･-････J･-･･････････-･-38

  Sitctobelbella sp. 'B ････---･････4･fi･･･E･･･････････35

  Qlipiella nova (OuDEMANs)･･･i･･･････+t---･･18

  Sitctobelbella sp. 3(J･･e････････････････････-･･････16

  Cijipia sp. 11 ･･--･-･-･･････-t----･----･･-･t････13

  Bvtokalt{.innia pctr'visetigei'u"i AOKI････+･ 1

  Ceiutoxetes sh.i.vitnensis sp. n. E･･･････-･･････ 1

  Point G. Severai tree species appear in this

areasuch as H),di'ans.ea panicttlata SIEBoLD,

Rhoclo('lentbon. Y?u'i.2iae FRANcHET, 1{h, alb?"echtil

MAxlMowlcz and Hu.gei'ia japonica NAKAI

accompanied by Sasa kterilensis, The inite com-

munity is most complicated ameng the pointt.s

invest!gatecl:

  ."!lloinycobates lichenis sp. n.-･･･････････-･･i･･ 290

  SchcloiAiba.tes sp. E･･･････････････-･-･･･-･･-･･･i････ 200

  Tectocephetts 'velatus (MICHAEL) ････････････-･･81

  A･Iblano=-etes m.ericliant{s SELLNICK ･･･････････-81

  C[tiubocles penicielattes AoKI ･･-････t･--････････-･80

  St(igzuiacai+tt.s sti'ictt.lit･s (C. L. KOCH) ･-･････+･57

  Sit.ctobelbella sp. B-････+-･･･-･･-+･･････t････-･････････50

  Suctobelbella sp. 30+･････････････････････････'+････････47

  Heiv)tanniella sp, B' ･････････････+････J･･･+･･････････34
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  Fig. 2 A prolile of the plant zonation around

  Rtotoribates sp. B ･･･････++++･････-+-････+････+･･･-･26

  Caiubodes iAintostts AoKI････････････････････････s･･22

  qipiella no'va (OuDEMANS) ･･･････････････････--19

  Others C9 species) ･･･････････････-････+･･････-･･･････38

  2. Zonation of Oribatid Fauna

  As shown in Tab. 2 the oribatid communities

change their species compositions in para}ell

with the plant zonation from the bare area (A)

to the area with dense vegetation (G). The

species number of the mites gradually increase

from the point A to G. The points B, C, D, E

and F are represented each by a single species

of plant, but the species nurnber of the oriba-

tids in these points are 3, 2, 5, 8 and 11,

respectively, increasing in accordance with

distances from the bare area (A).

  It is an astonishing fact tiiat there are li,ving

animals in rigorous environments such as A

ancl B. A single species of oribaticl found in A,

Qlv)iella no'va, is a cosmopolitic species which

has a wide geographical distribution and a lar-

ge ecological valency. The lichen, Claclonia

theiophila, growing on rocks in B is in extre-

mely dry condition, being exposed to direct

Sesshogawara        showing the sampiing

irradiation of sunshine.

unexpected tl)at there lived considerable number

of oribatids. The oribatid

consisted of only 3 species

."lllo"ng,cobates lichenis)

far numerous than expected.

clatunz is a wel} known

rous environments ln Japan.

this plant (C) only two

were found, which are

found in A and B, and

bers were very sma}1,

ktt,s"ileiis･is appears just

datttm and protects the

to some extent and
             ,
rocks is more vivid and

water than in the point

reason for that the lichen

of oribaticls. However
                  ,
there mostly consistecl

fllloin),('obtz('es licrhenis,

totai oribatids. On the

lichenis disappeared in

same vegetation of sparse

the dominant species

      Sulfurous acid gas

           1'ilill'.'iiill;i//J';:r-･･1i"'/･

                 /t

   ･1i",ge'''i'ir:.'i'1'1i'･IlllJ':'IJ･'1'i:･i

s

        points CA-G)-

   It was therefore also
        tl
      community in B

  " (72% of them is
  but their number was
,

      folygonu.m cltspi-

 plant growing in rigo-

      In the soil under

    species of oribatids

   different frorn those

  their individual num-

On the point D, Sasa

behind Pblygonit.m cttspi-

 ground from sunshine

 the lichen growing on

  soft, containing more

   B. This may be the

   holds a great number

 the oribatid community

  of a single species,

  occupying 99.5% of

 contrary, Allonrycobates

  the soil (E) under the

      Sasa growth and

  are replaced by three
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Tab}e 1 Zonation of the oribatid

 Fig. 2. Relative abundanee

number in each habitat (l-

communities in parallel with the

 of each species is expressed as

: <5%).

p}ant zonation

 percentage

 as

m

shown in

individual

Oribatid Mite

       Sampling Point

Species -..'
D C B A

Omptella nova (OUDEMANS)

Allont",cobates ltlchenis sp. n.

Scheloi'ibates latipes (C. L. KocH)

                   eCeizito.ty.etes shi'iunensis sp. n,

Sch,eloJ"ibates sp. E

Cijipia sp. 11

Jllvtoi'tlbates sp. B

liectocqpheits velattis (MIcHAEL)

Adelano.ny.etes mei"idiamt.s SELLNICK

Suctobelbella sp. B

Suctobelbella sp. 30

Qlipia sp. s

Bvtoi'ibotj'itia. abeivzwis ensij?ii' Aol<I

l)teiochtho7titts an.crelits BERLESE

C(wubocles p(micttlatus AoKI

Stictobelbella sp. K

Pi"otokctluinma pcv"visetig'ei"ttm AoKI

N?)thf'it.s bilcili.att{s C. L. KocH

L'iochthoni7t{s sp.

Riiih,){2bochthonitts crphidintts BERLEsE

Ca7abodes 7'i?nosits AoKI

TNfiphocepheits ni'valis (SCHWEIZER)

llermanniella sp. B'

fedopterotagaetts tectt{s AoKI

Ce7zztompia bipili.s (HERMANN)

HtofemelZl{Eii-ia acttta AoKI

Stagaiiaca7-us st7"icitlus (C. L. KocH)

    . ..... . . ........ tt..twwttttwwrmtttwwwwt-ttL..-...t..

+
28. 2

19. 5

+
+
Z9
7. 9

+

Number of Species

7. 8

"
di

+
+
+
+
+
+
÷

+
+
÷

21

6. 5

+
13. 8

 4. 7

19. 6

12. 7

 +
+
32.7

 5. 8

+

"

58. 9

17. 9

12. 6

 ÷

 ÷

 +
 ÷

"
99. 5

+

t
+

50. 0

50. 0

72. 8

23. 0

11. 2

100. 0

II 8 5 2 3 1

species, among which two are in common with

those under Pb(),gontt･m cttspicldtzenz vegetation

(C). In the soil under the dense vegetation of

Sasa (F), the oribatid community becomes far

complicated, containing seven dominant specl,es,

The most dominant species in the point E,

Scheloi-ibates sp. E, is replaced by Caftzbo(tes

peniculatu-s which was never found in the poin-

ts from A to E. In the last point (G) covered

by several tree species the oribatid community

becomes further comp}icated, containing twenty-

one species, but losing the species which stand

out conspicuousiy.

  3. Mites Other than Oribatids

  The mites belonging to Mesostigmata, Pro-

stigmata and Astigmata were also extracted

from the samples. Their individual number in

total and percentage are sliown in Table 2.

  The bare area (A) without vegetation and

the lichen growing on rocks (B and D) must

not be biotopes adaptable for the non-oribatid

mites. Percentages in the number of these mites
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Table 2 Tlie nttmbers of oribatid

            / .t//t.SamplingPoint(Dry"Jeight Nos.
ofSample) / Non-oribatid
"-"-'' ll"t,,6'i'6'l"'5""""'"-"ii""-""""""'

         gg?,g.'g:.i ' i,g

        D(75.0g) 51
        l]･ (39.0g) 130
         F(99.5g) , 24I
        G(98.5g) l･ 485

are very low (less than 4 %) in these three

biotopes. However, in the areas covered with

R)(),gonufib ctispidkztui)t (C) or Sasa ktti'ilenst's

(E and F), the number of oribat'icl$ and that of

non-oribatid mites become nearly equal to each

other. In the soi} under the treevegetation(G)

percentage ofthe non-oribatid inite$ is again

lowered to 18.7%,

                Conclusion

  The present stucly revealed that there was a

(iistinctive zonat'ion of oribatid mite communi-

ties along with plant zonation arouncl Sessho-

gawara, According to deterioration of biotope$

toxvard the center of Sesshogawara, the oribatid

communities lose their riclmess in the specie$

number, gradualky omitting the species not

resistant against rigorous envirorirnents, How-

ever, it was also found that a peculiar species,

.'lllontycobates li('hcni.s, inhabit'ed in a great

abundance the lichen gro"ring on rocl<s near the

marginal area o{ vegetation, where other mite

species can harclly live. Thus, the 1ichen (Cla-

cloitia theiophilcz) and the oribaticl (.-llloiny('o-

bates lieheiiis) in combination characterize the

critical biotope arouncl Sesshogawara.

  Such zonation of the oribaticl communities

must be main}y eatisecl seconciarily by the plant

zonation whicli ",as formed under the strong

affect'ion of sulfurous acid gas. A direct effect

ef the ga$ en the oribatict cemnxunities is also

supposec{ to exist, but no evidenee in this rega-

rd was obtaineci by the presentstudy. The only

evjdent fact is that ."lllom･ycobates lichenis has

a great resistance against exposure to the gas.

    and

of

 Mites
   tt ttttt

l

non-c)ribatid ,inites in each habitat.

                       .tt..
        Nos,of %of
   OribatidMites Non-oribatidMites
                          tttt tttttt      ttttttt.tt....... .... .t

          24 i.O
         358 3.8
          Ltl 59.9
       4,O16 }.3
         168 G3.6
         352 40.9
       2,108 l8.7
                                         t..t..       ttttttt tttttttt

 Description of New Genus and Species

          Allomycobates gen, nov.

  Very siinilar in appeaarance to the genus A･I5i-

('vbates, but no areae porosae are founcl on

notogaster, More than 7o specimens of the type-

species were ¢arefully examined to find out

areae porosae or sacculi, but notogaster o{

every specimen bears no such structures, except

fer 3 pairs of lyrifissures and 1 pair oE latero-

abdominai g.}ancl openings. Tlie num})er of setae

    ntg: 10-10, g: 6-6, ag: 1-1, an: 2-2,

ad:3-:-3. Anal opening rounded. All the legs

monodactyle.

  Type-species: .lllomycrobates ltchenis sp. nov,

                           .      Allomycobates lichents sp, nov.

            (Figs. 1-H and 3)

  A4eastei'ement'. Bocly iength: 325 (357) 392 pt;

width: 2eo (231) 225 pt･

  Pi'o(loJ:sttm. Lamel}ar cusp bending downwarcl

along the curvature of prodorsum, so that in

dorsa} aspect it `appears to be shorter than it

is; in the lateral aspect, the cusp is about 1/

1.17 as }ong as the basal portion of lame}}al

tip of the cusp bearing a short upper tooth,

beneath which lameliar seta is inserted, "!)rans-

lameila ribbon-like, weakly arched, connecting

the }ameliae at tlie level somewhat anterior to

the post'erior end of cusps. Inter}amel}ar seta

only s}ightly roughened, extending a little beyo-

nd the anterier margin Qf translamella in dis-

sected specimens (F!g. 3-C) and 1.77-2.27× as

long as their mutual clistance, Lamellar seta

weakly barbed unilaterally, bending inward and

downwarcl, being a }ittle shorter than lamel}ar
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  A: Leg I.

I)orsa}.

    B: Leg II.

E: Ventral.
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cusp, Rostral seta somewhat longer than lamel-

}ar one, being distinctly barbed on the outside.

Pedotectum I provided with several aplcal teeth,

smail and irregular (Fig. 3-C). Rostral margin

seems to be smooth, but "rhen examlned in

dissected specimens, it has a smal} median in-

clentation (Kg, 3-C). A triangular projection

exists on rostrum between lamellar cusps.

Sensiilus with a short, thick peduncle and a

fttsiform head directed anteromediad.
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       Fig.4 Ceixttorrete.ssliintnensissp,nov. A:Rostral

           view. B:Genitalandepimeralregion. C
           adissectedspecimen. E:Astrongsetaonthe

  Notogaster.Frontpartofnotogasterany.ched, ms-ins.

coveringinsertionporesforinterlame}larsetae, nearand

Tenpairsofnotogastralsetaedistinctand oflyrifissures

cur}ed.Mutualdistances(averagein10exam- glaand
p}es):ttl-tim87.5pt,ms-ms=87.0pt,r2.-r2=108pt saccu}i

ri-rirw27p;ti-tisometimes}onger,sometimes Ventvul

shorterthannts-ms,buttheyarenearlyequal aggenital,

ontheaverage;r2-r2is5/4aslongastt--tior adanal
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seta and pedotectum I in }ateral

 :Dorsal. D:Prodorsumof
   ventral side of tarsus II.

 Lateroabdominalg}and -
  posterolaterai to seta r3.

      found in front of r3,

 latera} to ri. Neither areae

exlst on netogaster.

   sidb. Six pairs of genital,

   two pairs of anal and three

setae are present. Anal
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openmg located

  Three pairs
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   porosae nor

   one pair of

      pairs of

fissure located



close to anal margln, a little posterior to the

level o'£ an2. Adanal seta ad3 located nearly on

the level of iad; ad2 inserted closer to adi than

to ad3. Setal formula on epimerata: 3-1-2--2.

Along the anterior margin of epimerata I nu-

mer()us granules (40-70) of irregular slzes are

arrangecl transversely,

  Legs. All the legs monodactyle. A strong

tQoth-like projection C`tooth" by HAMMER, l952;

"Zahn" by WILLMANN, 1931; `"apophysis" by

STRENZKE, 1954) exists each on genu I, genu

II and tibia II (Fig. 3-A and 3-B).

  A4ttteri.al examined. Elolotype (in spirit) and

70 paratopotypes C35 in spirit and 35 on slides):

 Sesshogawara, Kusatsu, Gumma Prefecture,

 Central Japan, lo-IX-1975, J. AOKI. From a

 lichen, CZaclomla theiqphila AsAH., growing on

 rocks, The type-series is deposited in the col}ec-

 tion of Yokohama National University, Yoko-

 hama.

                    4-       Ceratoxetes shtranensts sp. nov.

                  (Fig. 4)

   Atlbasureme,zt. Body length: 495 C510) 520 ge;

 width: 340 (347) 350 pt.

   R,'odo2sz{.7n, Rostra} margin with a wide inci-

 sion: the median bottom of the incision some-

 times very s}ightly, sometimes considerably

 projecting anteriad. Lamella nearly straight, its

 cusp slightly curving in"Tard, Lamellar cusp 2/:-]

 as long as basal portion of lamella. Lamellar

 seta rather thick, weakly barbecl, almost as ]ong

 as cusp of]ainella. Interlamellar seta as thicl<

 as lamellar one, but 1.8-1.9x as long as the

  latter. Rostrai seta (Fig. 4-A) prevkled with st-

  rong barbs on the outside, belng a }ittle shorter

  than lamellar seta. SensMus with a short pe-

  clunc}e and a clavate head usually directecl ante-

  romedia}ly. Distinct longituclinal striae found on

  lamellae and indistinct ones on the prodorsal

  surface. Pedotectum I with 5-6 apical teeth.

    Notogastei'. Ten pairs of notogastral setae

  gently curved and not sharply pointed at tip

  and weakly barbed on their aplcal hal{; setae

  ta and te appear to be somewhat longer than

  the remaining notogastral setae. Areae porosae

  Aa, Ab A2 ancl A3 circular, nearly epual in

  size to one another. Pteromorpha fineiy striated

                                    I85

in transverse as well as longitudinal directions.

 Ventiu.l side. Genita} plate with 6 setae ar-

ranged almost in a straignt Hne, tltough gs is

located somewhat outside the llne. Anal plate

with 2 setae, which are equally distant from

the median margin of the plate; distance ani-

an2 slightly wider than the maximum width of

the plate; anL, located c}oseT to the anterior

margin, while ani fairly distant from the poste-

rior margin. Adanal seta ad3 inserted on the

level about mid-eistance between ani and an2.

Distance adi-ad2 nearly equal to that between

ac4 and iad. Setal formula of epimerata; 3-1

-3--2; all the epimeral setae rather thick,

being barbed on their apical half; epimeral

setae on the anterior half of epimeral region

 appreciabiy thicl<er than those on the posterior

 half: seta lc especially long and thick; mutual

 distance 2a-2a wider than la-la as well

 as 3ct-3a.

   Lag's. Ail the }egs tridaetyle, with a strong

 meclian c}aw and slender lateral claws. One o{

 the ventral setae on tarsus II becomes very

 strQng, being provided with 5 thick ventral

 branches CFig. 4 E)J

   A4eterial examined. Hoiotype Cn spirit) and

 5 paratopotypes (2 in spirit and 3 on slides):

 Sesshogawara, Kusatsu, Gumma Prefecture,

 Central Japan, IO-I><Y1975, J. AoKI. From a

 lichen, Clcrdonia theiopJiila. AsAH., growmg en

 rocks. The type-series is deposited ln the coliee-

 tion of Yokohama National University, Yoko-

 hama.
   Remaiks. The present new species is distin-

  guishable from any other species of the genus

  Cemto.or.etes by the combination of the following

  characters: G) leng lamellar cusps, C2) rostra}

  marg}n wlth a wide incision, (3) netogastral

  areae porosae circular in shape and equal ln size

  to one another, (4) rostral setae not visib}e in

  dorsal aspect, (5) clavate sensilli, and (6) com-

  paratively thick notogastral and epimeral setae.
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