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ABSTRACT  

ThisstudylooksatoribatidandgamasidfaunaofarborealhabitatsontheoakQuercusmongolica  

Var．grOSSeSer7ⅥtathathasbeenenclosedbyascafEoldingsystemaswellasmitefaunaoftheforestfl00r  

SurrOundinganoaktreeadjacenttothescaffoldingsystemincool－temperateforestintheTomakomai  

ExperimentalForestofHokkaidoUniversity，Hokkaido，nOrthernJapan．Aspartofthisstudywecol－  

1ectedatotalof2，596individualsfrom61speciesofgamasidmites，including6speciesrecordedinJapan  

forthefirsttime，and8，640individualsin84speciesoforibatidmites．Mostofthecollectedgamasidsand  

Oribatidsweregrounddwellersandinhabitedtheforestfloor，althoughwedidcollectseveralspecies  

thatwereonlyfoundinthebarkorleavesintheforestcanopy．S8renSen’scoefficientindexandcom－  

plementaritybetweeneachsiteindicatedthatthemitefaunalocatedonbarkandleaveswereactually  

distinctfromforestfloorfauna．Theseresultssuggestthatspeciesspecifictobarkandleavesutilize  

theseasapermanenthabitat．WealsofoundthattwospeciesofthefamilyPhytoseiidaecouldonlybe  

foundinthecanopyleavesand3speciesoforibatidmitesprimarilyfoundonbarksurfacesweredomi－  

nantataparticularlevelofthetrunkandcanopy．Webelievethisspecificitytocertainheightsandareas  

maybecausedbyadistributionofresources（preyandorganicmatter），barkstructure，Orabioticfac－  

torsonbarksurface，althoughadditionalstudyisnecessaryforelucidatingtheseissuesfurther．  

INTRODUCTION  

Mites（Acari）areoneofthemostdiverseandabundantgroupsamongtheterrestrialarthropods，  
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Withover40，000namedspeciesofmitesandestimatesforthetotalnumberofspeciesrisetoanywhere  

between500，000toonemillionspecies（WalterandProctor，1999）．Theprincipalhabitatofmitesconsists  

ofsoilandlitter，andtheseareasgeneral1yhavethegreatestdiversityandabundancesofmites（Walter  

andBehan－Pelletier，1999）．Inadditiontosoilandlitter，SpeCies－richmiteassemblagesarealsofoundon  

barkandinforestcanopies．Mostofthebiodiversitystudiesthatfocusontheforestcanopy，however，have  

sofartendedtofocusoninsects，andmiteshavelargelybeenignoredorgrosslyunderestimated（Walter，  

1993；WalterandBehan－Pelletier，1999）．Recentyears，however，haveseenthisoft－OVerlookedanimalfrom  

forestcanopiesandtreetrunksbeinginvestigatedinsubtropical，trOpicalandtemperateforests，Withthese  

studiesrevealingthatseveraldifferentkindsofmitesinhabitthearborealenvironments（Walter，1993；  

Watanabe，1997）．Severalpapershavealreadyreportedthatarborealfaunaisdistinctfromthatofsoiland  

litter（Aoki，1973；Ito，1986；Walteretal．，1994；Winchester，1997；Proctoretal．，2002），WhereasBeaulieuetal．  

（2006）suggestedthattreetrunksrepresentahighwayfordispersalbetweenhabitatsformostmesos－  

tigmaticmitesthatusethem，andWatanabe（1997）notedthatmitesfoundontreetrunksorinthecanopy  

usuallymigratefromthesoilsubstratum．Aoki（1973）dividedoribatidmitesinto3groups－SOilforms，  

Wanderingforms，andarborealforms－andspeculatedthatsomeofthesemitesarerestrictedinthesoilor  

arborealenvironment，Whilesomewanderbetweenthetreecanopyandthesoil．  

Mostoftheabove－mentionedresultsarebasedonsurveyscarriedoutintropical，Subtropical，and  

temperateforest，andtodatetherehasbeennocomprehensivestudyonthearborealmitesincool－  

temperateforestthatisfoundinHokkaido，nOrthernJapan，eXCeptforastudyonarborealarthropod  

faunaintheDaisetsumountainareaofcentralHokkaido（YamashitaandIshii，1976）．Themajorityofstu－  

diesoncanopymitesinJapanhavetendedtofocusonoribatidmitesandhavebeencarriedoutoncon－  

ifers（KarasawaandHijii，2005），meaningthatinformationregardinggamasidmitesinforestcanopieson  

broad－1eavedtreesremainsrelativelyscarce，althoughoneexceptiontothishavebeenstudiesofphy－  

toseiidmitesasthenaturalenemyofspidermites．Furthermore，fewstudieshavelookedtodirectlycom－  
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Fig．1．A．ScaffoldingsysteminTomakomaiExperimentalForestofHokkaidoUniversity；B．Tul1grenfunnelforcol－  

1ectingmitesfromlitterandsoilsamples；C．Barksprayingmethodforcollectingmitesfrombarksurface．  
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paremitespeciesthatsimultaneouslyinhabittheground，treetrunk，andcanopy（Ito，1986；Nadkarni  

andLongino，1990；Faganetal．，2006）．Inthepresentstudy，Welookedtoinvestigateoribatidandgama－  

sidfaunaofarborealhabitatsontheoaktree（deciduousbroad－1eavedtree）andforestfl00rSurrOunding  

thetreesinthecool－temperateforestinTomakomaiExperimentalForestbelongingtoHokkaidoUni－  

VerSity，fJokkaido，nOrthernJapan．Thisstudyalsocomparesfaunabetweensamplingsites．Wealsodis－  

CuSSissuessuchasspeciesrichness，distinctiveness，Sitespecificityandthedistributionalpatternof  

arborealandground－dwellingoribatidandgamasidmites．  

MATERIALSAND METIIODS  

Researchareaand払caltreespecies  

Allsamplingwascarriedoutincool－temperateforestinTomakomaiExperimentalForestofHokkaido  

University（42040’N，14lO141’E），Hokkaido，nOrthernJapan．TheexperimentalforestislocatedinTomako－  

maiCity，apprOXimately60kmsouthofSapporoCity．Allmitesampleswerecollectedfromleavesandbark  

oftheoakQuercusmo7qOlicavar．grosseseγ用iathathadbeenenclosedbyascafEoldingsystem（about15m  

X15minwidth，21minheight；Fukushimaetal．，1998）（Fig．1A）setintheexperimentalforestandfrom  

litterandsoiloftheforestfl00rSurrOundingdifEerentoaktreeadjacenttothescafEoldingsystem．  

Collection  

Allsamplesusedinthepresentstudywerecollectedon20July，29August，40ctober，1November  

2005，15Mayand26June2006．Samplingofmitesfromthesoil，1eaflitter，barksurface，andleaveswas  

Carriedoutusingthefollowingmethods．  

1）Samplingfromsoilandlitter  

AlOm xlOmplotwasestablishedonforestfl00rSurrOundinganoaktreeadjacenttothescaffold－  

ingsystem．Theplotwasthenfurthersubdividedinto25subplots，eaCh2m x2minsize．Inordertocol－  

1ectleaflittersamples，10subplotswerechosenrandomlyfrom25subplotsoneachresearchdate，and  

litterfroma20cm x20cmareawastakenateachchosensubplot．Everyeffortwasmadetoavoidin－  

Cludinganyofthetoplayersofthesoilaspartofthelittersamples．Miteswereextractedfromthelitter  

samplesover3daysusingTullgrenfunnelswith20Wlightbulbs（Fig．1B）．Soilsampleswerecollected  

fromrandomlyselectedlOsubplotsbyusingacubicsampler（5cm x5cm x5cm）oneachresearch  

date．Asfaraspossible，1eaflitterwasremovedfromthesamplingsubplotbeforecollectingsoilsamples．  

Themethodusedonextractingmitesfromsoilsampleswasthesameasforthelittersamples．  

2）Samplingfrombarksurface   

Inanattempttocollectmitesfromthebarksurfaceofoaktrees，barksprayingmethodwasem－  

ployed（NakashizukaandStork，2OO2）．Thecollectinghoop，Withaplasticscrew－tOpCOntainercontaining  

70％ethanolatthebaseofthehoop，WaSpinnedtightlytothebarkusingthumbtacks．AO．5m x O．5m  

areaofbarkabovetheedgeofthehoopwassprayedthoroughlyusingcommercialpyrethroidinsecti－  

Cide．Afterapproximately20minutes，thesprayedareawasbrushedgentlyusingapaintbrushanda  

numberofsamples－thatincludedmites－Weregatheredinacontainer（Fig．1C）．Incarryingoutthe  

Sampling，eVeryeffortwasmadetoavoidpartsofthebarkcoveredwithlichenandmoss．Samplingof  
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barksurfacewascarriedoutatheightsof5m，10m，and15mfromthegroundusingthescaffoldingsystem．  

3）Samplingfromleaves  

Thesamplingofleavesfromtheoakcanopywascarriedoutatheightsof5m，10m，and15mfromthe  

groundusingthescaffoldingsystem．Ateachsamplingheight，501eaveswererandomlychosen，Cutfrom  

branches，andthenplacedintosealableplasticbags．Mitesweredirectlyseparatedfromleavesusingfor－  

CepSandafinepaintbrushunderthestereoscopicmicroscope，andthenfixedin70％ethanol．  

Regardingthemethodforco11ectingarthropodsfromtheforestcanopy，CanOpyknockdown，Orinsecti－  

cidefogging，isawell－knownandpopularmethod（NakashizukaandStork，2002；Yanoviaketal．，2003）．  

Thistechniqueisefficientinsurveyingarthropodslivingontheinaccessibleforestcanopy．Thecanopy  

does，however，includeseveraldifEerentmicrohabitats，SuChasleaves，barkcrevices，SuSpendedsoil，1ichen，  

andmoss．Evenifitwerepossibletocollectcanopymitesbycanopyknockdown，itwouldstillbedifficult  

topreciselyidentifytheirhabitat．Moreover，Yanoviaketal．（2003）haveshownthatmanyarthropodsthat  

arekilledbyinsecticideremaintrappedwithintheepiphytematerial，andWatanabe（1997）indicatedthat  

repeatedsamplingofthesamesitesbyinsecticidesmokingisdifEicult．Asthepresentstudyisexpectedto  

Clarifymitefaunaineachresearchsiteandspecificitytocertainhabitatsthroughrepeatedsampling，We  

thereforedecidedtoemploythedirectmethodinco11ectingmitesfrombarksurfaceandleaves．  

Allmitespecimenswereclearedin60％1acticacidorNesbitt’ssolution（Krantz，1978）．Gamasid  

mitesweremountedinHoyer’smediumonglassslidesandoribatidmitesweremountedinlacticacidon  

glassslides．Themitespecimenswereidentifiedtospeciesasfaraspossible，andthiswasperformedby  

difEerentialinterferencecontrastmicroscope．  

Similarityandcomplementarityoffaunabetweenresearchsites   

InthisstudyweusedS8renSen’scoefficientindexforindicatingsimilarityofmitefaunabetweenre－  

SearChsites．S8renSen’scoefEicientindexisregardedasoneofthemostefEectivepresence／absencesimilar－  

itymeasures（Magurran，2004）．Theindex（Cs）wascalculatedasfollows：Cs＝2a／（2a＋b＋c）：a，the  

totalnumberofspeciespresentinbothsites；b，thenumberofspeciespresentonlyinonesite；C，thenum－  

berofspeciespresentonlyintheothersite．Theindexrangesfromzero（nooverlap）tol（samespecies  

composition）．  

WealsocalculatedtheMarczewski－Steinhausdistance（Magurran，2004）asameasureofcom－  

plementarityingroundvs．canopymitefaunaincomparingthesewithresultsofanypreviousstudies．We  

calculatedcomplementarity（CMS）iscalculatedasfollows：CMS＝1－a／（a＋b＋c）：Variablesthatare  

thesameasforS8renSen’scoefficientindex．Thecomplementarityrangesfromzero（samespeciescom－  

position）tol（nooverlap）．  

Sitespecificity   

Inordertoclarifythesitespecificityofmites，eaChmitespecieswasassignedtooneofthefollowing  

4categories：1）Grounddweller：Speciescollectedfromonlyforestfloor（soilandlitter）；2）Barkspe－  

cialist：Speciesexclusivelycollectedfrombark；3）Foliarspecialist：Speciesprimarilyfoundonleaves；  

4）Generalist：Speciescollectedfrombothforestfl00randbark．  

Toverifywhetherspeciescollectedfrombarkandleavesweredistributedamongacertainheightof  
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Tablel．Abundanceofthegamasidmitespeciescollectedfromeachstudysite（allsamplingdatesarepooled）．  

SpeCiesrecordedfromJapanforthe五rsttime．  

Abundance  
Superfamily  Family  Speciesname   

Soil Litter Bark Leaves  

＊ノ晦ogamasusdaり′dovaeVolonikhina，1993  
＊ノ晦ogamasusinsulariusVolonikhina，1993  

J晦（断∽お〟ざSp．1  

J晦（郡∽お〟ざSp．2  

弛（郡∽お〟ざSp．3  

Parasitidaesp．  

Parasitoidea  Parasitidae  13  4  0  0  

9  7  0  0  

7  3  0  0  

5  25  0  0  

2  0  0  0  

2  0  0  0  

Gamasolael（妙SCienisetigerIshikawa，1978  
V2zigaiahawasawaiIshikawa，1982  

＊Vi，igaiaochγαCeaBregetova，1961  
Vi，igaiauenoiIshikawa，1972  
楠卸血sp．  

Veigaiidae  4  3  0  0  

5  30  0  0  

22  3  0  0  

2  2  0  0  

1  0  0  0  

Rhodacaroidea Digamase11idae ＊Dendrohleム砂SarmatuSHirschmann，1960  1  0  0  0  

Dendrohleム砂SjiLkikoaeIshikawa，1977  0  2  0  0  

0logamasidae GamasiPhissp．  23  82  0  0  

AniennoseiusjqPonicusIshikawa，1979  
Ascaqi）hidioides（Linnaeus，1758）  
AscanubesIshikawa，1969  

A肌＝朗郎加戒Aoki，1968  
Lasioseiussugawa7uiEhara，1964  
LasioseiustomohoaeIshikawa，1969  

エがわざgg〟ざSp．  

LeioseiusbrevisetosusIshikawa，1969  
Leioseiussp．nearinsqnisHirschmann，1963  

2krconqt）SissinuaiaIshikawa，1969  

Ascoidea  Ascidae  0  89  0  0  

6  25  0  0  

3   111  9  0  

2  16  0  0  

3  1  0  0  

0  1  0  0  

0  0  5  0  

0  18  0  0  

6   185  0  0  

1  0  0  0  

＊ノ晦ozerconinsularisPetrova，1977  
azγCO〝αγ∽αJ〟ざAoki，1966  

ゑγCO〝ノ（砂0〝gCぴAoki，1964  

Zerconidaesp．  

Zerconidae  0  5  0  0  

7  0  0  0  

1  0  0  0  

16  0  0  0  

Ambわ7SeiusishizuchiensisEhara，1972  

AmbbLSeiusorienialisEhara，1959  
Euseiusjinlandicus（Oudemans，1915）  
Euseiussqiaensis（Ehara，1964）  

邦邪ぬぬ射境南触（Wu＆Li，1985）  
J晦oseiulussp．nearhaimatus（Ehara，1967）  
Phytoseius（Dubininellus）blakistoniEhara，1966  

乃少肋dγ0∽〟ざ（』朋〃わ戯痛那）m庵協庖Ehara，1959  

Phytoseioidea Phytoseiidae  1  85  0  0  

0  0  1  9  

0  0  0   319  

0  3  0  0  

0  0  0  6  

0  2  0  0  

0  1  0  10  

0  0  0  37  

Ameroseiidae Ei）icriqt）Sissiellah7Ishikawa，1972  0   10  0  0  

Podocinidae  PodocinumaokiiIshikawa，1970  1  28  0  0  

PodocinumcaienumIshikawa，1970  1   16  0  0  

Epicriidae  Ei）icriusnemorosusIshikawa，1969  1  2  0  0  

Macrochelidae  肋crochelesserγαtuSIshikawa，1968  0  2  0  0  Eviphidoidea  
Gamasho拗isahimotoi（Ishikawa，1966）  
Gamasho拗isbrowningi（Bregetova＆Koroleva，1960）  
1brhola＊ulusaゐtoniEvans，1956  

1brhola頭ulusarboreusIshikawa，1980  

1brhola頭uluscommunis（Ishikawa，1966）  
1brhola＊ulusdeniatusIshikawa，1969  

1brhola頭ulusoch7ueuS（Ishikawa，1966）  

JlノJ・／川山J♪J′／J′JSP．  

12  1  0  0  

2  1  0  0  

2  1  0  0  

0  0  4  0  

1  0  0  0  

62  4  0  0  

69  24  0  0  

86  0  0  0  

Parholaspidae  

Dermanyssoidea Laelapidae  ＊勧oasi）isvacua（Michael，1891）  
Lb4）Oa＊isqueenslandicus（Womersley，1956）  
Lb4）Oa＊issp．nearclaviger（Berlese，1883）  
理由鱒匝sp．  

14  3  0  0  

9  0  0  0  

0  1  0  0  

4  0  0  0  

Unknown  JWqt）a7WitusPunciatusIshikawa，1987  2  1  0  0  

Uropodoidea Uropodidae  DinychushurosaiHiramatsu，1978  
Uropodidaesp．1  

Uropodidaesp．2  
Uropodidaesp．3  
Uropodidaesp．4  

Uropodidaesp．5  
Uropodidaesp．6   

1  6  0  0   

7  28  0  0   

3  4  0  0   

0  1  0  0  

113  12  0  0  

13  0  0  0   

1  0  0  0  

Larvae  8  31  1  20  

Nymphs  274   408  12  38  

Undetermined  4  4  2  0  

Tota1  832  1291  34   439  
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Table2．Abundanceoftheoribatidmitespeciescollectedfromeachstudysite（allsamplingdatesarepooled）．  

Abundance  
Superfamily  Family  Speciesname   

Soil Litter Bark Leaves  

Brachychthonioidea Brachychthoniidae LiochthoniusstrenzkeiForsslund，1963  1 17  0  0  

Poecilochthonius頭iciger（Berlese，1910）  1   4  0  0  

Hypochthonioidea Hypochthoniidae EohyPochthoniusmLqnuSAoki，1977  199  586  0  0  

勧oc鋸如〝よ〟ざγゆJ〟ざC．L．Koch，1836  73 185  0  0  

Eniochthonioidea Eniochthoniidae Lb4）OChthoniellaminutissima（Berlese，1904）  126  206  0  0  

Mesoplophoroidea Mesoplophoridae 胞sqt）lqt）ho7W（1b74）lqt）ho7djqi）OnicaAoki，1970  51   7  0  0  

Lohmannioidea Lohmanniidae lWillacarushirsutus（Aoki，1961）  63  0  0  0  

Eulohmannioidea Eulohmanniidae Eulohmanniarib聯iBerlese，1910  28  0  0  0  

Epilohmannioidea Epilohmanniidae El）ilohmanniasi）athulah7Aoki，1970  7  0  0  0  

旦がん鳳別離川豪sp．  5  0  0  0  

Phthiracaroidea Phthiracaridae  P鋸ゐgγαCαγ〟ざわγ0∂g〟ざJacot，1930  

P鋸ゐg和Cαγ〟ざノ（砂0〝gCぴAoki，1958  

Phthi7uaruSSetOSuS（Banks，1895）  

PゐfゐわⅦCαγ〟ざSp．2  

P鋸ゐg和Cαγ〟ざSp．3  

0  1  0  0  

0  2  3  0  

3  0  0  0  

20   36  0  0  

1  0  0  0  

Steganacaridae Atrqt）aCaruS（Atrqt）SCaruS）striculus（C．L．Koch，1836）   141  38  0  0  

Euphthiraearoidea Euphthiraearidae Rh3LSOtrit由ardua（C．L．Koeh，1841）  24  67  2  0  

Camisial亜わOnica（Tragardh，1910）  9  0  0  0  

Camisiasegnis（Hermann，1804）  0   1  20  0  

タブα砂〝Ofゐγ〟ざツα∽αざα々gg（Aoki，1958）  1 17  0  0  

Crotonioidea  Camisiidae  

Malaconothridae Ahlaconothrusjqt）OnicusAoki，1966  118   66  2  0  

朋地肌傲沼椚勘助卯臓蝕Aoki，1969  59  26  0  0  

Nothridae  nわfゐγ〟ざ∂gcgJ如才〟ざC．L．Koch，1841  125  5  0  0  

Aわfゐγ〟ざ♪αJ〟ざfγよぎC．L．Koch，1839  7  2  0  0  

NothrussilvestrisNicolet，1855  14  5  0  0  

Nanhermannioidea Nanhermanniidae 肋nhermanniaelegantulaBerlese，1913  12  0  0  0  

Gymnodamaeoideal）edrocortesellidae Fhxachaetoniellaj（坤Onica（Aoki＆Suzuki，1970）  0   1  33  0  

Damaeoidea  Damaeidae  βgJぬsp．1  

βgJぬsp．2  

βgJぬsp．3  

El）idamaeusangulatusFujikawa＆Fujita，1985  

El）idamaeusgれプn4ieaniBulanova－Zachvatkina，1957  

Damaeidaesp．1  

Damaeidaesp．2  

0  8  0  0  

17  0  0  0  

2  1  0  0  

1  0  0  0  

1  0   11  0  

13  9  0  0  

0  1  0  0  

Cepheoidea  Cepheidae  Cqt）heuscepheifbrmis（Nicolet，1855）  0  0  9  0  

Eremuloidea  Ameridae  CaenosamerussPatiosusAoki，1977  0   1   0  0  

Damaeolidae  hsseremusquadrii）ertitusGrandjean，1965  6  1  0  0  

Eremobelbidae Eremobelbajqi）OnicaAoki，1959  30  36  0  0  

Eremulidae  Eremulusaven娩rBerlese，1913  0   1   0  0  

Liacaroidea  Astegistidae  CultroribulahliaAoki，1961  91 744  0  0  

Metrioppiidae  Ce和わ抄iabit，ilis（Hermann，1804）  4  34  0  0  

Ce7dWiaquadridenh7ia（Haller，1882）  19  34  0  0  

C紺地別海sp．  0  0 162  0  

Ⅹenillidae  XenillusiqeocYtmuS（Hermann，1804）  1   7  0  0  

Carabodoidea  Carabodidae  CaれプbodesPeniculatusAoki，1970  0   1   0  0  

Otocepheidae  fおsicqt）heusclavatus（Aoki，1959）  0   1   0  0  

蕗g吏c尋ゐg〟∫Sp．  0  2  0  0  

Tectocepheoidea Tectocepheidae Tectoc＠heuscusPideniatusKntl11e，1954  3  6  0  0  

Tbctoc郎heusvehltuS（Michael，1880）  15  39  7  0  

Laur（功わiadecembectinah7（Fujikawa，1986）  

．1ん・（／山l：lIり／申‘ノ叩．  

服如噌鍾川め眈（Paoli，1908）  

MidtiWia（MilltilanceqPPia）breviPectinah7Suzuki，1975  

q妙iellanova（Oudemans，1902）  

Quadr（功わiaquadricarinaia（Michael，1885）  

Ramusella（Ramusella）sengbuschiHammer，1968  

5〟∂gαざgノブαSp．   

Oppioidea  Oppiidae  1  1  

16  0   

2  2   

1  10  

929  210  

211  4   

1  0   

1  3  

0  0  

0  0  

0  0  

0  0  

0  0  

1  0  

0  0  

0  0  

月βgγ0ざ〟Cわ∂g伽肋〝喝・i〝αね（Aoki，1961）  199  26  0  0  

5〟Cわ∂gJ∂gJ如才〟∂gγC〟由ねAoki，1970  1  0  0  0  

SuctobelbelklSp．nearlongisensilh7iaFujita＆Fujikawa，1987 194  13  0  0  

Suctobelbidae  

Cy上11baere上11aeOidea Cy上11baere上11aeidae Amelrqt・rOClus（Corqt・OCul由）reliculalaAoki＆Fujikawa，1972  0   1   0  0  

5c（砂ゐg柁∽αg〟ざツα∽αざゐgねgAoki，1970  0  2  3  0  

Passalozetoidea Licneremaeidae LicneremaeusnovaeguineaeBalogh，1968  0  0  19  0  
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Table2．（comtinued）  

Superfamily  Family  Species name Abundance  

Soil Litter Bark Leaves  

Oripodoidea  Haplozetidae  lncabatesangustusHammer，1967  1 11  0  0  

劫cα∂αおざ∽如0γAoki，1970  0  0  2  0  

Oribatulidae  El）Oribatulasp．neartuberosaFujikawa，1972  

0′′よ∂αf〟Jαざα点αタ〃0γよよAoki，1970  

0γg∂αf〟JαSp．  

ろgoγgぬf〟Jαわ′〟CαねAoki，1961  

ろ砂川徹ぬ庖sp．  

0  0   24  0  

0  0   11  0  

0  1  0  0  

0  0  2  0  

0  1  0  0  

Oripodidae  Orii）Odasp．nearbinicolaAoki＆Ohkubo，1974  0   1   0  0  

Truncqt）eSSp．nearqt）iatusasiaticusAoki＆Ohkubo，1974   0  0   1   0  

Parakalummidae J晦oribaiesroubali（Berlese，1910）  0  12  0  0  

Protoribatidae  TれプnSOribatessp．near喝・ricola（Nakamura＆Aoki，1989）  0   1   0  0  

Scheloribatidae Scheloribaieslatii）eS（C．L．Koch，1841）  5  0  0  0  

Ⅹylobatidae  Xγlobaieslqt）hothrichus（Berlese，1904）  180  5  0  0  

Ⅹγわ∂αおざSp．  1  0  0  0  

Ceratozetoidea Ceratozetidae  Ce7dozeiellaimPe7doria（Aoki，1963）  0  2  0  0  

Cどれプわzgfg（おsp．  1   0  0  0  

Chamobatidae Chamobaies♪usillus（Berlese，1895）  55 148   1   0  

Phenopelopoidea Phenopelopidae Et4）elqt）SaCrOmios（Hermann，1804）  0   1   0  0  

Et4）elqt）SSp．nearaCrOmios（Hermann，1804）  0  0  4  0  

Oribate1loidea  Oribate11idae  Oribatellasp．  0  2  0  0  

Galumnoidea  Galumnidae  Trichogalumnan如Onica（Aoki，1966）  3  3  0  0  

Larvae  lO   21  0  0  

Nymphs  l147 1165  223  0  

Undetermined  2  3  1  0  

Tota1  4252  3847  541  0  

Table3．Numberofmitespeciesandabundanceofadultmites（inparentheses）collectedfromeachstudysite．  

Soil  Litter  Bark  Leaves  Total  

Gamasida  43（546）  41（848）  3（19）  5（381）  61（1，794）  

Oribatida  54（3，093）  58（2，658）  19（317）  0（0）  84（6，068）  

tree，WeCarriedoutachi－SquareteStinafewspeciesofgamasidsandoribatidsthatprimarilyinhabited  

amongbarkandleaves．  

RESUtTS  

Wewereabletocollectatotalof2，596individuals（including802immatureandundeterminedspe－  

cimens）in61speciesofgamasidmitesbelongingto14familiesfromsamplingat4sites（Tablel）．This  

includes6speciesbelongingto5familiesthatwererecordedinJapanforthefirsttime．Regardingthe  

oribatidmites，WeCOllected8，640individuals（including2，572immatureandundeterminedspecimens）  

in84speciesbelongingto43families（Table2）．Mostofthecollectedgamasidandoribatidspecieswere  

recordedfromsoilorlitter，Whereasspeciesrichnessandabundanceinbarkandleaveswererelatively  

low（Table3）．Althoughwedidnotco11ectanyoribatidmitefromleaves，SpeCiesrichnessandabundance  

Oforibatidmiteswerebothmuchhigherthanthoseofgamasidmitesintheother3sites．Thecharacter－  

isticsoffaunaanddominantspeciesorfamilyineachsitewereasfo1lows．   

1）Soil：Amonggamasidmites，thefamiliesParholaspidaeandUropodidaeweredominant，Withover  
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68％ofadultspecimenscollectedfromsoil．Inoribatidmites，apprOXimately38％ofadultscollectedfrom  

SOilweremadeupofthespeciesofthefamilyOppiidae，With（フPPiellanovabeingthedominantspecies．  

MorethanlOOindividualswererecordedwithinseveraldifferentoribatidspecies．  

2）Litter：Wefoundthatoverhalf（53％）ofadultgamasidmitescollectedfromleaflitterwere  

membersofthefamilyAscidae．Amongoribatids，Cultroribulalata（Astegistidae）andEoh34wchthonius  

m聯uS（Hypochthoniidae）formed50％ofadultspecimens．  

3）Bark：Wecollected4gamasidspecies－Ascanubes，Lasioseiussp．（Ascidae），Ambb7Seiusorienta－  

1ii（Phytoseiidae），and劫rhola4）ulusarboreus（Parholaspidae）－frombark，buttheyhadarelativelylow  

abundanceofunderlO．Incontrasttothesefindings，19speciesoforibatidmiteswererecordedfrom  

bark，WithCeratqppiasp．（Metrioppiidae）comprisingoverhalf（51％）oftheadultoribatidscollected  

from bark．  

4）Leaves：Here，Euseiusj7nlandicus（Phytoseiidae）wasdominantandoccupied83％ofgamasid  

mitescollectedfromleaves．AllspeciescollectedfromleavesbelongedtothefamilyPhytoseiidae．We  

Wereunabletofindanyoribatidmitesonleavesduringthepresentstudy．  

Table4．Sorensen’scoefficientindex（upper）andnumberofspeciesincommon（below）betweenstudysites，  

basedonspeciescompositionofgamasidmites．  

Leaves  Bark  Litter  Soil  

Leaves   

Bark   

Litter  

Soil  

0．22  

29  

Table5．Sorensen’scoefBcientindex（upper）andnumberofspeciesincommon（below）be－  

tweenstudysites，basedonspeciescompositionoforibatidmites．  

Bark  Litter  Soil  

0．23   

9   

6  37  

Table6．Oribatidspeciescomplementarityincanopyvs．ground（datacitedfromBehan－PelletierandWalter，  

2000：Proctoretal．．2002），andthecomplementarityofgamasidandoribatidspeciesinthepresentstudy．  

Location  Canopy microhabitat Complementarity  

Canopytwigsandleaves；bark  

Canopymosses   

Canopybranches，mOSSeS，lichens   

Bark   

Bark   

Bark，leaves  

Germany   

Canada   

CentralJapan   

Australia  

NorthernJapan：Oribatida（presentstudy）  

NorthernJapan：Gamasida（presentstudy）  
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Similarityoffaunabetweenresearchsites  

S8renSen’scoefficientindexandthenumberofcommonspeciesfoundbetweenstudysiteswere  

highestbetweensoilandlitterfaunainbothGamasidaandOribatida（Tables4，5）．Theindexandthe  

numberofcommonspeciesbetweengroundandbarkorleavesinOribatidaandGamasidawereboth  

muchlowerthanforthosevaluesbetween soilandlitter．Complementarityofspeciescompositionof  

gamasidsandoribatidsbetweengroundandcanopyinthepresentstudywereO．98andO．88，reSpeCtive－  

1y．Thesefiguresaresimilartoorgreaterthananypreviouslyreportedresults（Table6），indicatingthat  

mitefaunafoundonbark andleavesare distinctfromforestfl00rfauna．  

Sitespecificity   

Inthisstudywefoundmostgamasidandoribatidmitestobegrounddwellersandassociatedwith  

soilandleaflitterontheforestfl00r（Table7）．Asmallportionofgamasidswerespecifictocanopybark  

Orleaves，andgeneralists，COmmOnlyoccurringarborealhabitatandforestfl00r，Wererare．Asma11range  

oforibatidswasrepresentedbybarkspecialists（11％）andgeneralists（12％）．Mostgeneralistswerepre－  

dominantlyfoundinonesite，SuChaseitherintheforestfloororcanopy；forexample，Hexachaetoniella  

jL4）Onica（Pedrocortesellidae）wascollectedfrombarkwiththeexceptionoflspecimentakenfromleaf  

litter，and（フPPiellaquadricarinata（Oppiidae）wascollectedfromtheforestfl00rWiththeexceptionofl  

SpeCimenthatwasfoundinbark．  

Chi－SquareteStWaSperformedon2speciesofthefamilyPhytoseiidaethatwereonlyfoundon  

leavesinthecanopyand3speciesoforibatidmitesthatdominatedthebarksurfacearea．Theresultsof  

thetestindicatedthatdistributionofeveryspeciesdifferedsignificantlybasedonheight．Euseiusjin  

icustendedtobefoundonleavesinlowerareasthatwere5mandlOminheight，While7b4）hlodromus  

（Anthoseius）vuLgwiswasfoundinhigherareas（15m）ofthecanopy（Table8）．Theoribatidmitespe－  

CiesCe7dqPPiasp．wasmainlydistributedonleavesinlowerareas，WhereasHexachaetoniellaj（4）Onica  

andBi，Oribatuh7Sp．neartuberosawerefoundinthehigherpartsofthecanopy（Table9）．  

Table7．Numberofspeciesofground－dweller，barkspecialist，foliarspecialist，andgeneralistingamasidandoriba－  

tidmites（percentageofeachcategoryinparenthesesindicatesrelativeabundance）．  

Ground－dweller Barkspecialist Foliarspecialist  Generalist  Total  

Gamasida  53（87％）  2（3％）  5（8％）  1（2％）  61  

0ribatida  65（77％）  9（11％）  0（0％）  10（12％）  84  

Table8．NuⅡ1berofphytoseiidⅡ1itesEuseiusjinlandicusand乃少hlodromus（Anthoseius）vuLguriscollectedfrom  

leavesateachheight．  

Fim lOm  lFim 

g〟ぶgf〟ぶβ〃お〃dfc〟ぶ  144  118  56  ＊＊＊  

乃少ぁわdγ0∽〟∫（A〃fゐ0∫gf∽）㍑庵印壷  4  5  28  ＊＊＊  

＊＊＊：p＜0．001（chi－SquareteSt）  
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Table9．NumberoforibatidmitesCe7dqAt）iasp．，Hexachaetoniellaj（砂Onica，andEporibatulasp．neartuberosacol－  

lectedfrombarksurfaceateachheight．  

Fim lOm  lFim 

CgタⅥJq抄わsp．  

〃り■〝（ソJ〝（イり扇（イ／〝、／／小り扇（、〝  

Ei，OribatuklSp．neartuberosa  

＊＊＊：p＜0．001；＊＊：p＜0．01（chi－SquareteSt）  

DISCUSSION  

Thisstudyrevealedthatspeciesrichnessofgamasidandoribatidmitesontheground（soilandlit－  

ter）wasfarhigherthanthatofthecanopy（barkandleaves）．Thislowerdiversityinthecanopymay  

becausedbyacorrespondingloweravailabilityofresources，andtotalorganicmatterisoftenthemost  

importantfactorinfluencingtheabundanceandcommunitystructureofsoilCollembolaandOribatida  

（Hasegawa，2001）．Organicmattermayalsoaffectfungalbiomass，Whichisconsumedbysomemites．  

Althoughlittledatashowsdifferencesbetweencanopyandforestfl00rOrganicmatter，theydiffergreat－  

1yinavarietyofphysicalandchemicalcharacteristics（NadkarniandLongino，1990），andbothchemistry  

Oforganicmatteranddecompositionrateshaveanimportanteffectonthetrophicrelationshipandcom－  

munitystructureinsoilarthropods（Bergetal．，1998）．Abundanceand／orqualityoforganicmatterin  

thecanopymaydeterminetheabundanceanddiversityofmitesinthecanopy．Greaterabioticextremes  

inthecanopymayalsoresultinlowerdiversityandabundanceofmitesinthecanopy．Treecrownsare  

Subjectedtomoreextremevariabilityinambientinsolation，Wind，desiccation，andprecipitationthan  

foundintheforestunderstorey（Bohlmanetal，1995；Faganetal．，2006）．Suchextremevariabilityand  

OtherenvironmentalconditionsafEectthediversityandabundanceofmitesinthecanopy．  

Themajorityofgamasidandoribatidspeciescollectedinthisstudyweregrounddwellers，inhabit－  

ingtheforestfl00r．Somewerespecifictobarkorleaves，however，andcomplementaritybetweenground  

andcanopymitefaunainbothgamasidsandoribatidswasgreaterherethanintheresultsofprevious  

studies．AstudybyWatanabe（1997）onarborealarthropodscollectedbyinsecticidesmokingconcluded  

thatthereisnodistinctdifferencebetweenarborealandground－dwellingoribatidmites，Whichdepend  

mainlyondeadplantdebris，intemperateforests．Anumberofstudies，however，haverevealedthat  

mostarborealmites，eSpeCia11yoribatids，distributeexclusivelyintheirhabitats（Ito，1986；Behan－Pe11etier  

etal．，1993；Walteretal．，1994；WalterandBehan－Pelletier，1999）．Somegamasidmitesmayalsousetree  

trunksasapermanenthabitat，althoughmostgamasidsusethetrunkasahighwayfordispersingbe－  

tweenhabitatpatches（Beaulieuetal．，2OO6）．Barkandfoliarspecialistsofgamasidsandoribatidswere  

notdiscoveredamongforestfl00rSamplesduringthesamplingperiodinourpresentstudy，andS8ren－  

Sen’scoefEicientindicesbetweencanopyandforestfl00rWerequitelow．Theseresultssuggestthatthese  

SpeCialistsusebarkandleavesasapermanenthabitatandarborealfaunaisindeeddistinctfromthatof  

theforestfl00r．  

Werecordedonegamasidspecies（Ascanuves）andlOoribatidmitesascomingfromboththeforest  
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floorandcanopyhabitat．Mostgeneralistswere，however，foundpredominantlyinonesiteandrarely  

foundintheotherhabitat．Whetherthesegeneralistspeciessimplyutilizethebarkfordispersingor  

actuallyusetheseareasasahabitatforfeedingandreproducingremainsunknown．Thecanopymites  

foundonthegroundmaybeasaresultofrandomsuspendedsoilorlitterfall，Whiletheforestfloor  

mitesfoundincanopyhabitatmayoccasionallyusethecanopyasatemporaryhabitat．   

Inthepresentstudy，WeWereunabletocollectanyoribatidmitesfromcanopyleaves．Although  

dataobtainedfromcool－temperateforestisinsufficientfordiscussingwhytherewerenooribatidson  

leaves，theremaybesomeplausibleexplanationsforthisresult：   

（1）AdifEerenceinsamplingmethods：KarasawaandHijii（2005）indicatedthatthewashingmethod，  

inwhichthemiteswerewashedoffleavesusingasolutionofwatermixedwithdetergent，WaSmOre  

likelytobeaneffectiveandarelativelyunbiasedmethodforcollectingoribatidmitesfromthecanopies  

Ofbroad－1eavedtreesinJapan．Thedifferenceinsamplingmethodmayyieldadifferentresultbetween  

thepresentstudyandpreviousones．Intheirpaper，however，theauthorsalsotriedtocollectoribatids  

usingthedirectmethod，inwhichthemitesweredirectlycollectedfromleavesusingabrushorforceps，  

andrecordednearly300individualsof50ribatidspeciesfromtheleavesofbroad－1eavedtrees．Inaddi－  

tiontothisparticularstudy，Walteretal．（1994）usedthedirectmethodtorecord280ribatidmitespe－  

Ciesfromtheleaves，Stem，andtrunkofthemuskdaisyintemperateforestlocatedinVictoria，Australia，  

asweperformedinthepresentstudy．Theresultsoftheabove－mentionedstudiesindicatethatthe  

directmethodisnotentirelyuselessincollectingmitesfromtheleavesofbroad－1eavedtrees，andthe  

SamplingmethodshouldnotafEecttheresultofthepresentstudy．   

（2）Differencesinclimaticprovince：Studiesoncanopymitesperformedintropical，Subtropical，and  

temperateregions，haverecordedmanykindsandnumberoforibatidmites，Whereastherearefewsuch  

studiescoveringthecool－temperateregion．YamashitaandIshii（1976）investigatedarborealarthropods  

intheDaitsetsumountainrangeincentralHokkaido，andrecordedahighpercentageofAcariintheir  

CO11ectedtotal．Astheycollectedsamplesusingcanopyfoggingandidentifiedthearthropodstotheorder  

level，however，itisdifficulttoidentifytheprecisehabitatofsuchmitesandcomparethiswiththedata  

fromourpresentstudy．Althoughtheresultsofourpresentstudymaybeaffectedbyadifferencein  

Climaticprovince，furtherstudiesandexperiments，eSpeCiallyinthecool－temperateregion，arerequired  

todeterminewhetheradifferenceinclimaticprovinceaffectsonthedistributionoforibatidsinthe   

CanOpy．   

（3）Differenceoftotalorganicmatter：Thetotalamountoforganicmatteristhemostimportantfac－  

torinfluencingtheabundanceandorganizationoftheCollembolaandOribatidacommunities（Hasegawa，  

2001；Faganetal．，2006）．Lowerdiversityandabundanceinbarkandcanopythanfoundintheforest  

floormaybeduetoasmalleramountoflitterandotherorganicmatter．Thetrunksurfaceofoakfrom  

Whichsomeoribatidswerecollectedcontainsasmallamountofsuspendedsoilandotherorganicmatter  

infissuresandcrevices，Whilethesurfaceofleaveshavefewornoorganicmatteravailableasthefood  

formostoribatids．Thefactthatnooribatidswerecollectedfromleavesinourpresentstudymaybeas  

aresultoflowertotalorganicmatter．However，furtherstudy，andadetailedcomparableinvestigationon  

Organicmatterineachsiteinparticular，Wi11benecessarytodeterminethis．  

Wefoundtheverticaldistributionofcanopymitestobedifferentamongeachspecies．Forthephy－  
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toseiidmitescollectedfromcanopyleaves，Euseiusjinlandicuswasdistributedmainlyinlowerpositions  

（5mandlOm），While乃少hlodromusvu如riswascollectedinahigherposition（15m）．Toyoshimaand  

Amano（2006），investigatingtheverticaldistributionofpredatoryphytoseiidmites（suchasE．jinlandi－  

cus，T．vulgaris，Ambb，Seiusorientalis）onleavesatheightsof2mand5monthreemagnoliatrees，  

Showedthatthemitenumberdidnotdifferbetweenhigherandlowerpositions，butwassignificantlydif－  

ferentbetweentrees．T．vuLgtiriswascollectedfromonlyonetree，andoccurredinlownumbers．As  

Samplingfromamuchhigherpositionofthetreecanopywasnotcarriedoutintheirstudy，it’sdifficult  

tocomparetheirresultswiththoseofourcurrentstudy．Winchester（1997）notedthattreeheightdid  

notaffectguildproportionality，andpredators，COmprisingmainlyweb－COnStruCtingarachnids，Seemed  

abletoutilizetheentireverticalprofileofthecanopy．Toconfirmwhethertheverticaldistributionof  

predatoryphytoseiidmitesshowninthepresentstudyisanexceptionalcase，mitedistributionmustbe  

investigatedonseveraloaktreesatarangeofdifEerentheights．  

E．jinhmdicushasbeenrecordedinJapaninbothQuercusmongolicavar．grossesenⅥtaandmagnolia  

（Ehara，1958；ToyoshimaandAmano，2006），and T．vuLgarishasbeenfoundinavarietyofdifferent  

plants，SuChascitrus，plum，apple，Willow，fir，andsasabamboo（Ehara，1959，1962，1964）．Thesephy－  

toseiidspeciespreyonspidermitesoreriophyidmites（Ehara，1966）．AccordingtoEharaandOhashi  

（2005），7speciesofspidermiteshavesofarbeenrecordedasbeingfoundintheoak，6？uercusspp．，in  

Japan．Phytoseiidmitescollectedfromleavesintheoakcanopyprobablypreyonspidermitesor  

eriophyidsthatinhabitleaves，andthedistributionofphytoseiidsinthecanopymaydependonthedis－  

tributionofprey．WehavestillnotidentifiedthemitesofProstigmataco11ectedonleavesandbarkofthe  

Oak，however，andanycorrelationbetweenthedistributionofphytoseiidsandspidermitessofarre－  

mains unknown．  

Theoribatidmitescollectedfromthebarksurfacealsoexhibitedaspecies－SpeCificdistributionalpat－  

tern：Ce7dqPPiasp．wasfoundtobedistributedonthebarkinlowerpartsoftree，WhereasHexachaeto－  

niellaj（4）OnicusandEPoribatulasp．neartuberosawerefoundonthebarkinhigherpartsoftree．Wun－  

derle（1992）hasshownthatoribatidspeciesareusuallydominantatparticularlevelsoftrunkand  

CanOpy．Thedistributionandspeciesrichnessoforibatidmitesonbarkisrelatedtothetypeofepiphytic  

cover（Behan－PelletierandWalter，2000）．Nicolai（1986）foundthathigh1ydiversefaunalivedonfissured  

bark，althoughBeaulieuetal．（2006）concludedthatbarkroughnesshadnosignificanteffectonabund－  

anceorspeciesrichnessofmesostigmaticmites．Anyspecificitytocertainheightsfoundinthepresent  

studymaybecausedbydistributionoforganicmatter（suchaslitter，fungi，mOSS，andlichen），bark  

structure（includingsuchassmooth，fissure，andcrevice），Orabioticfactors（includingtemperature，  

moisture，desiccation，andinsolation）onbarksurface，althoughfurtherstudyremainsnecessary．  
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