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Resume 

Abundances and species distributions of oribatid mites (Acari: Cryptostigmata) were in・

vestigated in a cool temperate forest dev色lop巴don a slope in the Ashiu Experimental Forest 

of Kyoto University. Total adult oribatids density was 29， 600 per m2 in the ridge and 

14，400 per m2 in the bottom of the slope respectively. The abundances were higher in the 

upper than in the lower part of the slope and we1'e 1'elated to the amounts of Ao laye1'. 

Distribution of Epilohmannoides esulcatus was restricted to the plots where F-H layer was 

pr邑sent，while ArchoPloPhora villosa and Eohypochthonius magnus were found only in the 

lower part of the slope. The distribution of each species was related to the gradient of 

soil conditions along the slope. 

The species list of o1'ibatid mites in this study area was p1'esented in this pap色1'.

Th1'ough the study period of 8 months， a total of88 and 91 species was reco1'ded 1n the 

1'idge and the bottom plots 1'espectively. Among the total of 108 species， 71 species were 

common to the both plots. 

The species-a1'ea 1'elation model proposed by KOBAYASHI (1974) was applied to compa1'e 

the dive1'sities of different oribatid communities along the slope. The dive1'sity was 

expressed by a pa1'amete1' of the species-a1'ea relation and was not so different among 

the communities. The species-a1'ea 1'elぬationsmodel is usefれおulfoωr a c∞omparison of specie問$ 
di討ve伐l'討ty between d必1立if汀fer羽1tc∞omηnmun凶1吋i江出tie邸ss間ampl怜edwi江thunequal sample numbers. 

一説
l心
i己l

ササラダニ(ダニ間関気門類， Acari: Cryptostigmata) の斜部における似体数とfJ1iの分布を

京都大学主演習林の冷温帯林で鵡資した。ササラダニ成虫の個体数i生日立は，斜市上部で29，600

/m2， iftljlij下部で14，400jm2を示した。 Ao}箆最も料開上部の方が下部より多く，ササラダニの街
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[Itは Ao と対応していた。 f挺占績のうち EpilohηtaηnoidesesulcatusはF-帽H胞のある斜前i

上部にのみ出現し，Arc・hoPloPhoravillosa， Eohypochthonius magnusは下部にのみ出現した。

ササラダニの離の分布は斜而におけること壊の環埴条件を反映していた。

このj¥)耳査j也より採媒されたササラダニの駿ザストを作製した。 8ヶ月の翻資JVl問中，会:1部上告[i

からは88積，下部からは91聴，あわせて108級が記録され，うち71務:が上下に共通して出現した。

KOBAYASHI (1974)の提案した穏数一閣議関係を斜市におけるササラダニ前:銭にあてはめたと

ころ，TIlì数…商瀦関係による多様性はどの群集でもあまり殺はみられなかった。この1頭数一部1't~

関係は，サンプノレ数がことなる'::1::.物群集の調査データを用いて多様性を比絞する!擦に有効である o

Introduction 

Oribatid mites are found in various soiI types and are usually abundant in litter and soil 

1ayer in forest sites. Their abundances range from 16. 400 to 143.700 per m2 in deciduous 

temperate forest soi1S.7l Fe母dinghabits of oribatid mites are gr刀upedinto three categories. 

i. e. fungivores 01・microphytophagesfeeding 011 fungi and bacteria. macrophytophages 

feedil1g on plant litter in soil and panphytophages which are not specialized.6l Oribatid 

mites may p1ay an important ro1e in !itter decomposition and soil formation because of the 

abundance and feeding habits in soil.l5l 

The composition of soil fauna may vary considerably a10ng the environmental gradients 

developed on forest slopes. of which soil conditions are important for the soil animals.9l 

We have been stuc1ying or・ibatidmite communities in soils deve10ped on a for欄estslope in 

a coo1 temperate fo1'est， wher凋emineral cycling4l， mac1'o-soi1 anima1s13ll5l， and Collembolal2l 

have been studied in a f1'am巴wo1'kof biologica1 processes of decomposition. 

This is a preliminary 1'eport of a stuc1y of o1'ibatid mite comml1nities in the soi1s deve-

10ped on a fo1'est slope in a coo1 temperate forest. We describ芭 thechanges in abl1ndances 

and species compositions of oribatid mites a10ng the slope. The communIty st1'l1ctl1re of 

oribatid mites was compa1'ed between diffe1'ent plots situated a10ng the forest slope by 

using a paramete1' of a sp巴cies-aJ刈ea1'elation p1'oposed by 1くOBAYASHI.5)

Study Area 

This study was carried out in a forest slope which is covered with a matured deciduous 

forest dominated by Fagus C1'enata B111me anc1 Quercus mongolica var gyosseserrata (BI.). 

The fo1'est is 10cated in the Ashiu Expe1'imanta1 Forest of Kyoto University (N350 18' E1350 

43') abol1t 40 km north of Kyoto City. Sampling p10ts were estab1ished on a forest slope 

and Iocation of plots is shown in Fig. 1. Sampling p10ts we1'e estab!ished on the ridge 

and the boUom parts of the slope and the distance f1'om the ridge to the bottom p10ts 

was abol1t 50m 1ong. The ridge and bottom p10ts are 15 x20 and 10 x30m in area respec・

tive1y. Besic1es the two plots， tll1・eeplots we1'e p1acec1 at 10m inte1'vals along the slope. 

Soi1 conditions a1'e important fo1' the interpretation of the 1'esults and are briefly descri網

bed. Soil profiles of the stuc1y plots are shown in Fig. 1. ln the ridge p10t. Ao layer con-

sists of L and F-H 1ayers and F吟 Hlay日ris about 0.5 to 7.0cm in depth. The soil be10ngs 

to brown forest soil (Bb type) (according to ‘Classification of Forest Soil in Japan.') .2l 
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Fig. 1 Location of study plots and soil profiles in Nodahata-dani. 
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The accu口1Ulationof Ao layer shows a mor type and the boundary between the Ao layer 

and A layer is clear in the profile. In the bottom plots， Ao layer almost consists of L 

layer and the development of F and H layers are ve1'y poo1'. 1n the bottom plots， soil 

belongs to brown forest soil type Bd and L layer immediately contact with the mineral soil 

layer (A laye1').すhetop of the mine1'al soil layer contains a lot of gravel and is rich in 

organic matter. 

Methods 

Sampling was ca1'ried out on 26 Ap1'i1 1982 in the 1'idge and the bottom plots and on 

30 April 1982 in M-l， M-2 and Mω3 plots 1'espectively. In each plot， using cylindrical 

soil sampler， soi1 samples of each 25cm2 in a1'ea and 8cm in depth were taken and a 

numbe1's of samples were 14， 4， 4， 4 and 14 fo1' the ridge， M叩 1，M-2， M-3 and the bottom 

plots respectively. The soi1 samples we1'e divided into 4 laye1's εaむh2 cm in thickness. 

Besides the Apri1's samples， monthly sampling was car1'ied out in the ridge and the bottom 

plots dllring the period from Apri1 to December 1982. On each sampling occasion， 15 

soil co1'es were taken from each plot. Samples we1'e 25cm2 in area and 8 cm in depth. 

Soil animals we1'e ext1'acted by a high gradient caniste1' ext1'acto1' and ext1'action process 

and efficiency of this ext1'acto1' have been given.lll The ext1'action was taken place mo1'e 

than 108 hou1's with gradually increasing temperatll1'e up to 450 c. The ext1'acted animals 

were collected into a sollltion of satur・atedpicric acid and then p1'eserved in alcohol. The 

identification and counting were llnde1'taken llnder a binocllla1' mic1'oscope with a magnifi-
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cation of 100x. Adult individuals of oribatid mites we1'e identified to species and Ia1'vae 

and nymphs of the mites w思1'enot identified into species. 

Results and Discussion 

1. Distribution and abundance of o1'ibatid mites along the slope. 

Dist1'ibutions of the total adu!t o1'ibatid mites and the 8 abundant species a1'e shown in 

Fig. 2. togethe1' with the changes in thikness of F-H Iaye1' along the slope. Abundances 

of the total oribatid mites decreased from the ridge to the bottom plots and the popu・

lation densities are showl1 in Table 1. The changes in abundances of each species 

showed the habitat preference of each sp邑cies.

Distributiol1 of oribatid mites may be related to the envi1'onmentaI gradients developed 

along the slope. Among the environmental gradients. soi1 conditions areparticularly irル

portant for the dist1'ibution of the mites. Many studies showed that the amount of organic 
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matt色1・inthe soil affected the abundance of oribatid mites3) 10)， while species distribution 

was influenced by various factors.8)昔}

The depth of F-H layer along the slope is shown in Fig. 1. and soil moisture contents 

a10ng the slope are a1so shown in Fig. 3. The amount of FωH 1ayer and soil moisture contents 

are important among the environmental gradients along this slope. The abundances of total 

o1'ibatid mites we1'e appa1'ently 1'elated to the amount of F-H laye1' and we1'e two times 

highe1' in the 1'idge than in the bottom plots. While the dist1'ibution of each speci号sa1'e 

not fully exp1ai11ed by the amount of Ao laye1'. Distribution of Etilohmannoides esulcalus 

was appa1'ently 1'est1'icted to the plots whe1'e F-H laye1's were p1'esel1t， whi1e Archotlothora 

villosa and Eohytochthonius 117噌'nuswe1'e 0111y found in the lower part of the slope. The 

dist1'ibution of each species may be related to various envi1'ol1l抗告ntalfacto1's inc1uding the 

amount of F-H Layer and soil moisture cOl1tents. 

2. Compa1'ison of o1'ibatid mite communities between the ridge and the bottom plots. 

Ao layer accumulation shows a diffe1'ent type between the ridge and the boUom part of 

the slope and the Ao layer shows a mull and mor type in the ridge and the botom plots 

respectively. It is shown that there is a difference of decomposition rate between the upper 

part and a lowe1' part of a slope.15) The comparison of oribatid mites communities between 

the ridge and the bottom plots provides a crue for the und邑rstandingthe relations bet-

W色enthe decomposition process and oribatid mite species， while the c1imatical conditions 

are similar on the slope. 

Basing on the monthly samples in the ridge and the bottom plots， species composition 

of oribatid mites in both plots is summarized in Table 2. During the study period (fr・om

April to December 1982)， a total of 108 species was recorded in the both plots. Numbers 

of species in the ridge and bottom plots were 88 and 91 respectively， and 71 species were 

common to the both plots. The following species are mainly occurred in the ridge plot; 

Etilohmannoides esulcalus， Phthiracarus clemens， Atolohmannia gigantea， Heminolhrus 

minor， Phyllhermannia lwnoi. Cambodes riηωsus， Domelrina sp・.Oribatula sal~αηwrii， Sche-

loribates sp-B and Chamobαtes sp.. The bottom pr巴ffer邑dspecies are as follows; Archotlo・

thora villos 
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Species list for oribatid mite宮 collectedfrom Nodahata-d註ni，Ashiu. Table 2. 
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Species 

TRHYPOCHTHONIIDAE 

Trhypochthonius japonicus Aoki 

MALACONOTHRIDAE 

Malaconothrus japonicus Aoki 

λ!Jalaconothrus pygmaeus Aoki 

NANHERMANNIIDAE 

Cyrtherma時niaparallela (Aoki) 0 

Masthermannia hirsula (Hartman) 0 

Na河hermannianana (Nicolet) 97 

HERMANNIIDAE 

Phyllhermannia Iwnoi (Aoki) 

HERMANNIELLIDAE 

Hermanniella p叫托ctulataBerlese 

DAMAEIDAE 

Damaeidae sp-As1 

Damaeidae sp-As2 

Damaeidae sp-As3 

Damaeidae sp-As4 

Damaeidae sp-As6 

Damaeidae sp-As7 

Damaei dae spωAs8 

CHAltASSOBATIDAE 

Ameroproctus sp. 

MICROZETIDAE 

Microzetidae sp-A 

DAMAEOLIDAE 

Costeremus ornatus Aoki 

Fosseremus quadripertilus Grandjean 

EREMOBELBIDAE 

Eremobelba japonica Aoki 

AMERIDAE 

Defectamerus crassisetiger Aoki 

HETEROBELBIDAE 

1ielrohelba stellifera Okayama 

EREMAEIDAE 

Eremae叫stenuisetigeγAoki 

Eremaeus sp. 

LIACARIDAE 

Liacar叫saculidens Aoki 

Liacar・uscontiguus Aoki 

Liacarus sp-G 

XENILLIDAE 

Xe持illustegeocranus (Hermann) 

ASTEGISTIDAE 

Cultroribula lata Aoki 

Cultrorib叫latride托tataAoki 
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Species 

ARCHENOTHRIDAE 

ZachvatJunella nipponica Aoki 

P ALAEACARIDAE 

Palaeacarus hystricinus Tragardh 

ARCHOPLOPHORIDAE 

Archoplophora villosa Aoki 

MESOPLOPHORIDAE 

MesoploPhora japonica Aoki 

PHTHIRACARIDAE 

Atropacarus striculus (Koch) 

Phthiracarus clemens Aoki 

Phthiracarus faponicus Aold 

Phthiracarus sp-A 

EUPHTHIRACARIDAE 

Euphthiracarus sp. 

Metaρhthiracarus bacillalus Aoki 

Microtritia minima (Berlese) 

Rhysotritia ardua (Koch) 

HYPOCHTHONIIDAE 

Eohypochtho持i叫S狩wg持叫sAoki 

Hypoclhoni叫sruful叫sKoch 

HAPLOCHTHONIIDAE 

Haplochlhoniωsiηψlex Wi1lmann 

BRACl王YCHTHONIIDAE

βrachychthoniidae spp. 

PTEROCHTHONIIDAE 

Pterochthonius angelus Berl巴se

LOHMANIIDAE 

Vepracarus hirsutus (Aoki) 

PERLOHMANNIIDAE 

Apolohmannia gigantea Aoki 

Perlo初日d托niacoi刀aitiGrandjean 

EPlLOHMANNIIDAE 

Epilohmannia sp-D 6 

地ilohmannoidesesulcatus Ohkubo 1594 

NOTHRIDAE 

Nothrus biciliatus Koch 

Nothrus borussicus Sellnick 

Nothγω 抑lusfrisKoch 

Nofhrus silvesfris Nicoiet 

CAMISIIDAE 

Camisia biurus (Koch) 0 

Camisia lapponica (Tragardh) 9 

lleminothrus 10昨gise加叫sWillmann 16 

Heminolhrus minor Aoki 108 

Platyllothrus yamasakii (Aoki) 日

99 

8 



7 

Abundance* 
Ridge Bottom 

Abundance場
Ridge Bottom 

。ipPiasp-AsR 33 

Oppiella nova (Oudemans) 1901 

Quadroppia quadricarinata (Michael) 
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SUCTOBELBIDAE 

Suctobelbella spp. 

Suctobelbila luberculala Aoki 

ORIBATULIDAE 

Dometrina sp. 

Incabales major Aoki 

Oribalula sakamorii Aoki 

Scheloribales sp-B 

HAPLOZETIDAE 

Protoribates 10Pholrichus (Berlese) 

160 

14 

8 

2 

2048 

225 

115 

3 

30 

99 

METRIOPPIIDAE 

Ceratoρρia bipilis (Hermann) 

Ceratoppia incisa Kaneko et Aoki 

CeratopPia quadrideniata (Haller) 

Ceratotρia sexpilosa (Willmann) 

CeraiopPia sp-B 

Metrioppia sp. 

MeiriopPiidae sp. 

GUSTAVIIDAE 

Gustavia microcψhala (Nicolet) 
CARABODIDAE 

Carabodes peniculalus (Aoki) 

Carabodes rimosus rimosus Aoki 

TECTOCEPHEIDAE 

Teciocψheus spp. 
OTOCEPHEIDAE 

Do/icheremaeus elongalus Aoki 

Fissicφheus clavatus (Aoki) 

Fissicψheus coronarius Aoki 
Megalolocepheus japonic倒的ki

OPPIIDAE 

Las;obelba re mola Aoki 

OPerculoppia restala (Aoki) 

Oppia arcualis (Berlese) 。ltρiasp-3 
。~)pia sp“17 

Oppia sp-67 

Oppia sp四95

Oppia sp-As3 

Oppia sp-As5 

Oppia sp-As6 

Oppia spωAs8 

本 totalnumber of adults collected from the monthly samples 
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Proloribates sp】 A

Proforibales sp-As3 

R.ostrozeles joveolalus Sel¥nic¥{ 

CHAMOBATIDAE 

Chamobates sp. 

CERATOZETIDAE 

Ceratozetes sp-C 

PELOPIDAE 

E叫itelopssp. 

ORIBATELLIDAE 。Iphidiotrichusussuricus KrivoJutsky 
Prionoribaiella impar Aoki 

PARAKALUMMIDAE 

Neoribates ro叫bali(Berlese) 

GALUMNIDAE 

Pergalumna intermedia Aoki 

Trichogalumna niPponica (Aoki) 
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Ceratozetes sp-C and Trichogalumna niPponica. 

The species-area relations for oribatid mite communities. 

The species-area relation， as well as th己 speciesabundance relation， may PI・ovidea qu-

antitative eva!uation of community structure. The species-area relation was estimated for・

the oribatid mite communities in the study plots. KoぉAYASHISI p1'oposed a new method 

fo1' desc1'ibing the species-a1'ea 1'alation fo1' the biotic communities. When discrete samples 

(he1'e soil cores) of a given unit size are taken successively in a homogenous sampling 

area， the specie宮町arearelation is expressed by the following equation; 

3. 

-41
4
 
(
 

• • • • • • • • 

where n is the number of sample units， Sn is the number of species occurring in n sample 

……ィ l/n)SnココJ.(l十1/2十]/3
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units， and A is a costant which may be regarded as an index of species diversity. The 

formula (1) holds only for a particular size of sampling unit (i. e the characteristic area). 

and a general form is applicable to any unit size. A more general form of the formula 

(1) is as fo11ows; 

Sn出 u十v;8(1/n) -・・・・・・・・(2)

where u and v are constant and v is nearly equal to 2. 

Regression of Sn to 1/12 based on sampling data may be infIuenced by the order of the 

samples. A smoothed regression will be obtained by the fol1owing equation; 

where Ai is th己numberof samples in which ith species occurs and s is the total numbe1' 

of species occuring in Q samples. 

The speciesωarea 1'eIation was ca1culated by using the equation (2) and (3). The results 

fo1' the ridge and the bottom communiti色ssampled on April are shown in Fig. 4. Fit to the 

equation (2) is good for every cases examined and the correlation coefficients 1'anged f1'om 

0.997 to 0.999 in the ridge and f1'on1 O. 998 to O. 999 in the bottom communities 1'espectively. 

ln eve1'y cas邑s.the value u a1'e negative or 

positive around the z日roand showing that 

the sampling unit is not so diffe1'ent from 

the characteristic a1'ea of the equation (1). 

The values of v showed no clear seasonal 

changes in the both communities. suggest植

ing that the community structu1'e was 

rathe1' stable over the study pe1'iod in the 

both plots. The mean values of v we1'e 

16. 25 and 15. 70 fo1' the ridge and the 

bottom communities respestively. The both 

communities we1'e simila1' in thei1' commu・

l1ity structm・ein te1'ms of species-area 

relation. 

あl=主{l_(Q~Aう/(~)}

50 

40 

Sn 30 

20 

10 

。
2 3 

tr (1In) 
Fig. 4 Examples of the species-area relations 
for・theridge (fi11ed circ1es) and the 
boltom communities (open circ1es) for 
Apri1's samples. 

つU

Community st1'ucture may be characteri働

Tabl巴3. Estimaled vaJues of species-area reJalions (Sn= lH-v::81/n) and species numbers 
for the oribatid mite communities in Nodahata-dani. 

Plot 叫 。 r'伝 Number of Number of 
sp邑cles samples 

Ridge 2.28 15.36 0.998 51 14 
M-1 -2.87 16.36 0.999 31 4 
M但2 -3.51 13.61 0.999 25 4 
M自3 -8.06 17.21 0.998 28 4 
Bottom -3.27 19.91 0.999 52 14 

水 1・'egr母ssioncoefficient. 
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zed by the thr・eecomponents， i. e. diversity， evenness and species richness. Species 

richness Is often used to compare diffe1'ent communit:ies and is simply expressed as the 

number of species found in the limited nl1mbe1' of samples f1'om a given comml1nity. Bl1t 

the nl1mbe1' of species has a limitation becal1se of the dependency on the number of 

samples. An example is shown fo1' the diffe1'ent communities in this study a1'ea in Table 

3. This limitaion can be avoided by measuring tbe rate at which species increase with 

sample area. The rate was expressed by the constant of the species-area relation (J. or v). 
Comparisonof v values between April's samples revealed that community strl1ctures of the 

oribatid mite communities along the slope are similar in terms of species-area relation. 

Wheれ thesame number of samples are taken， one can expect a similar‘number of o1'ibatid 

mite speむies.

In the study of soil arthropods， samples generally consist of a constant volume and a1'ea 

by means of a cylindrical soil cores and the a1'ea of the sampl巴srange f1'om 10 to 20cm2 

in a1'ea. (1) The paramete1' (J.) of the speciesωarea relation is app1'op1'iate fo1' compa1'ison 

of diversity between different communities sampled with unequal number of samples， 

while the area of sample unit 1'emains the same for the different samples. The spεciesωarea 

relation may be useful fo1' th母 studyof soil arth1'opods， especially for the comparison of 

dive1'sity of different communities sampled with unequal number of samples. 
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