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I. Introduction

SANT·os el al. (1978) found that the spatial ilirrerences in 1>opulation density and numbers 
of taxa of soil microarthropods were directly related to surface litter actlumulations and 
soil organic matter across a desert watershed. FnANCO el al. (1979) louud & similar relation
ship between population density or most taxa and organic matter following the winter 
rainy season. \VA1.LwonK (1972) examined seasonnl (luctuations in 1>opula.tions of soil ac:ari 
under J11niper1ts sp. in the Mojave desert where a largo litter layer existed. SAN'TOS & ll'HIT· 
roRo (1983) also examined s1>ntial and seasonal variation in soil microarthropod populations 
on the gypsum dunes at White Sands National Monument in southern New Mexico and 
reported a dir"c:t rcla.tionship between organic matter and density ancl taxonomic diversity 
or soil micrmtrtbropods. All of the above studies were limited to u single soil type and only 
S,,NTOS el al. (1978) and SANTOS & Wun·,·0110 (L983) addressed the problem ol spatial 
raria.bility. 

Bnscd on the stu<liel! eited nbove, we h)1)0thesiz.od that microarthropod densities aud 
numbers ol taxa would be highest at tho base of a closed basin watershed where organic 
mmer ond wa.tor accumulate (ruu-on area) ,rnd lowest at tho to]) ol the watershed (run-off 
ar�a), l )rovicling the soils sampled were under the sa,ne J)lant spocies. "'�111TFORO et al., (l981a) 
studied the numericnl responses of soil mieronrthroJ)Od! a$ soil dried fo11owiug both stimu
lated and noturnl rain/all. Thoy found that four days alter a. rainfall ol approximately 
25 nun, ,•irt.nally tho only microarthroµods present in litter or the sandy soil below the 
litter were nauorchcstid mites and that densities decreased by a factor of 3-8. Sandy desert 
soils have high inriltrntion rotes and UJ)per layers dry rapidly. Therefore we hypothesized 
that as the soils dried following a rain event, the number ol taxa and population densities 
of microarthropo<ls would remain high !or longor Jleriods at the ba�e.o! the watershed than 
at the top. 

2. Study slte

This study wa.!I eondurt,ed on tho Jornada Long 'f'crm Ecological Rei;e:m.:h (L'T'ER) Site on the 
Xe,,, Mexico State Uni\lersity Ranch, 40 km NN1� or Las Cruces, Dona. Ana. County, New i\le,:iro. 
1'he site is a desert watersbed that dr:,ins int.o a small, dr-y lako bod (playa). Th& waWri:.hed va.rios 
in elevation from 1,200 to 2,000 m. The 100.yr annual rainfa(l average at the New Mexico State 
University Station, Lils Cntl'il'S, Nt;w )lexico is 211 ± 77 mm (Hou(HIT-0:-. 1972), wjth most of the 
rainfull 04:eurring in the summer (July-October) from eon,·erhon:,l raimstorms. Maximum summer 
ttmpe.raturt.'$ reac:h 40 °C and freezing tempera.tores ire recorded fron.-.. October through mid-A 1nil. 

3. Methods

Soil sti.mples in<:Juding tbe surface leaf lithr were collected frorn under nwsquite sh.rubs Pro

u,pis glandulo,a growing along the ma.jor dra.inago (arroyo) of the watershed. Three ttrell!:i were 
sumL>lcd: (1) top of the wa«!rshed "'here the dominant veget.a.tio11 i.s creosotebusb, Larrea lrid.1mtata,

1) Prt$ent Address: mology Department, Bnr-llan Unive-rsity, Ra.mat-Gi�n &2100, Israel.
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011 shallow gravel1y soils;(!) mid·slope where the rivt>� bed disnppe,11rs and wnter f1ow to the playa 
is sheet flow; and (3) edge of the /,la.ya where mesqmto 3--1- 111 tall, form a d('nse border around 
the edge of the nrea. that 1,eriodie11 ly floods. Snm1>ling was conductc� ovrr il rull year at l•mo1�th
interrnls with more frf>quent sampling in August and January 1,s desc:r1bed belo"'· On ('acb �DIJ>lmg 
dat.e, ei"'bt soiJ cores, 8 cm deep and 9 cm in diameter, wen., tolJected from ea.eh topographical :m�a. 
'The soiJ

"'
s..1.m1>les were collec;ted within J hour of sunrise, J>l1lced in 1,lastjr ii1,loc:k bag� :�nd t-rnnsportf'd 

to the lnboratorv in :m insulated r.ontainrr. )licro11rthro11ods were oxtr:wted from favc S:llllJ>lrs from 
each area and tho rrmah1ing three s:u:nples were used for water content and organic matter estima· 
tion. 

Mirroarthropods were extrac•ted into wat('r in modiriC'cl 1'ullgr('n runnels (SANTOS ct al. 1978). 
The c:draetor provitll.'d a. tcinj>crature gradil'nt of 38-SL ()C in the soiJ <'olumn and a humidity gra
dient from nearly dry to near y 100% RH at the lower air-sample interface. Samples worn c•(Hmted 
immediittely nlttr extraction. Representati\'es of earh ta�on were mounted in Boyers and kept in 
-a rt'lfert'ntt eollN:tion. Wl, could ich•ntiry most mites only to family but some of the tryptostigmatids
were determined co genus. Soi) samples for wate:r content we-re weighed immedintely upon return 
frorn the field and ovc-n dried at GO °C to obtain gravimetric water tonte:ot. These $am pies were
then used to e$t.imt1te tot11I org:1 nit, content by a.shing in n muffJe lumate at 720 ()C for six hours.

In August and .Jan1)1Lry1 we took a series or soil samJ)h•s at 2 day intervals over a 24 day period 
in order to evaluate the effects of summer and winter precipitation events on the !!oil mic;roartb.ropod
13.uun on the w�t<'rshed. Samples were processed as de.scrib<'d a.bo,·e. 

Tho C(Hllll\on hydrometer method of d{'termining p11rtic:le size distribution of the soil was used 
to classify the soils for each or the locations (8ow1.F..S 1978). Data were aoaJyied by ANO VA and
!iigniffo,:Lnt differences between sit<'S nnd across time evaluated by Tukey's Q (SOKA.L & Rouu 1969). 

4. Re,iult11

4.1. Soils 

The soils ol the tbree location, were cla,sifiecl into two groups based on the silt content. 
The flood plain soils were determined as s.andy loums, with a. c:ontont ol oS.4% sand, 13.3�·� 
clay and 28.3% silt. The middle and the upper watershed soils fell into tho loamy sand 
category with 76.2% and 79.2% s,11,d, 10.6% and 6.8�0 

cloy, and 13.2% and 14.0% silt, 
res])eetively. The avcrngr organic matter in the flood plain soils (X = 7.4%) was sig
nificautly greater than in  soils from tho mid- X( = 3.1 %) and upper slope (X = 2.8%) 
location, (F - 4.3, 1> < 0.05) throughout the year. 

The ehange in J>t.m:cutagc or soil water (Fig. 1) before and after rain events was similar 
in the top and ntiddle locations where means ranging from 2.1-2.3% were significantly 
lower (p < 0.05) than that of the flood J>laiu soils (3.9%), The chnnges in ])creentage of 
organic matter and soil moisture content (Fig. I) were eorrolatod (F = 6.7, p = 0.02, 
r• = 0.40) in the flood plain area, in contrast to the middle and upper watershed where 
there was no c·orrelntiou. 

4.2. Microarthropods 

Collembolan JlUJ>Uiation densities (Fig. 2) varied directly with soil moisture (r' = 0.48, 
p < 0.001). As soils dried, collembolan numbers decreased (p < 0.001, r" between 0.42 and 
0.48). Alesostigmntid and astigmatid mites oecurred at very low population densities through, 
out the study. Araridao were the only taxa of these orders that w\re found on more than 
one �ampling elate in any of the snrnple areas. 

We found species representing 13 families of prostigmatids and 6 genera of crypto
stigmatids (Table 1). Only nanorchestids occurred in every sampling period; other frequently 
encountered tuxa included: tydeids, stigmneid,, bdellids, and cunaxids. In the cry])to
stigmatid$ the genera Aphelllcams, C'osmochlhonius, were round between 8-12 tirncs during 
the year (Table l). 

hlicroarthropod density (Fig. 3) during June through September was relatively low: 
nncler 10,000 mieroarthropods m-1 with no significant differences between the locations. 
In September, total micronrtbropod densities increased bv factors or 3. 4 and 11 at the 
base, middle and top of the watershed, respectively, whe,; compared with the po])ulatioo 
densities estimated in August. On the rlood ]>lain the mieroarthropod population den�ity 
was 2 times lower than in the other two locations (F - 4.19, p < O.Oi>) during the entire 
study (Fig. 3). 
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'l'nble l. .FrNJllf'llC)' of o<:currNu:e of soil An'H'i in soil s:1nq>ll·S from thn .. '1• :in .. •:,ti on o ll1"?lNt w:ltC'r� 
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.\ sigoifkant ,•orrelatjou w:h; round hctwC'en lh(' total mirruartl1ru1wd p,,pulation ::.iZl' 
and 1hr Jlf'rceut soil moisture un th(' rloud pl:iin (Jl 0.0-43, r:!. - 0.2l); mid-sloJ)e (p = 
0.0006. r! = 0.3b) :incl uppt•r !tlopr (Jl 0.0231 r! - 0.2.i). Th(' 1,rotltignrnticl� and the 
c-rypto:.tigmtiticb wc•n• the 111,1:-1 11umerou:-. Th<" ratios or Pro::tigm:,wie·ryJltosti�-
nwta in the three J,wati1Jrn:, w.-rr �imilnr (Iloocl ]>lain X. 0.6 ± 0.3; mid-:-lope X
0.7 ± 0.2; uppC'r $lopr X 0.i> ± 0.3); and uo �ignifitant torrelntious W('r(' found be
tween this ratio :ind tht.' n11111uut of org:rnic mottC'r or t1oil moistur('. The fluc·t11;1tion in lhe, 
total munbcr or Prostigmata nnd ('ryptoijti,gmat11 t·orr('ltitrd with thr !toil moisture is thr 
rc.sull of so•Ht proi;:tigmatid taxa and rnmr c·rn>t,,ii.tigmatid .!�«·nern thnt responded to :11,iJ
m11h1turr . ...\vrrngr 1111mber:: or fh-<' 1m1�ti�1Halid taxu were c:orrelatNI with 1 h(' soil nwi�ture
in the flootl plain: t,\·deid!l., nnnorehei:ticb, tar�onemidi;:, t•unax-ids ancl trumbid� (p < O.Oj 
throHgbuut. r2 hrtwr('n 0.3.i to O.fiS) (Fi�. 4). ln mid•1lope only the prnstigmatid bdellid 
numhl'rs were related to :1uil moist11rt.l (J> < 0.001, r1 

= 0.7:J). nnd at tlw toJ) of th(' wnter
sbed ouh- tnnnx.id number� w('r(' related to �oil moii;:ture c·unt('nt (I> 0.002. r2 0.6.4). 
Ther(' wa� :1 i:imilnr 1>atter11 of Mrr<'lnti11n brtwt•(•JI :,h11uclantf' :111d iloil moi8ture in thr CryJ>· 
to::-tigmata. ln  the flootl Jllnin we found ihree rnx1,. (;ymuonotn, t·o�moel1fJwui1u, i-1>. and 
Aplaefocaru� :l}). ill \Yhi<-11 numhrri: c·orrel.,IC'd with �oil mohiturr (p hrtwrrn 0.03 and 0.0:), 
r2 between, 0.-1- nnd O.ti, r! O..IOJ .• \t mid-slo))e 1111ly thr genus f

>
t1l!:1ttlozeles lrnd popu• 

Jatiun �ize torrel1,t('(I (1, = O.OOOb! r2 = 0.72) with :.oil ntui:;ture .. \t the tup of tl,e, watershed 
onlt the nu11tbl;1·� of .ltiltl'laNmt.� �Jl. wrrr c·urrf'lnt('d with Mil moii-:turr (Fiµ'. r'>). 

Po1rnl.iti1111 clrusitir� ur ruur fnmilies or vro::ti.gma1id::i wer<' 8ignifit·antly torrehtte<l with 
the nmcnrnt uf �uil organir mntter: thrf'e in lhe f1011d pli,in (tydeids. nanun·l1C'i-tids and stig
m:,eids), one in thr inidcllt• (tanwnomicli,1), nncl nonr at the top of 1he water!t:h<'cl. In th<' 
<'ryptMtigmntids only Pu��·c,luzelts l:!p. }J1.•1>ulationt- at the top wnter:ihecl were torrelated 
wi�h rl1(' urgnnit: urnttt'1' (r� = 0.4, Jl < 0.02), 

Soil !'-:llllple� tak1•11 bl'twt•eu Lhe dtltc� of tlw n11111thl�· i:a11q>ling sdtNlule followin� rainll 
during the months or .. \ugni:;t mul .J.-lnunry arC' i-hown iu J.1'ig. ti. The :;uil moi:sture dctrea.scd 
1-.mtinually clurin� .\ugust. On th(' flood plain th(' 1,igh(':;t :soil moii:.h1r(\ W(lil 10.8° 0 after 
rain and tlmt dropped to .J.A0

u nt the l'n<l of tlw month. During the sanw period in thl� 
mitltlle nnd tlu� t•11> of tin; Wtth'Ti!hed �oil moisture changed from .L0°0 and 8.8°� to 2 ° 0 
ancl 1 ))'\., . n•,:;1>r1·tin•ly .. \lso, iu the i,1unu• prriod th(' mieruarthro1,od popnlation iu the· 
flou<l 1>lai11 l11tulit111 n•urnin('d under 20,000 iu<l. m-! tompari�on to the other two Jo«·ntions 
wliere thC' mi,•ru11rthro1)od Jl11p11latiun inc·reased to ,uore tlrnn 30.000 incl. m-!. 

In ,Jilnuary tbl• mt>i:-tHrc l'11nti11uully iuc·rrasc-d in tho Hood }llnin during the fir::t 1hrr1• 
slmpling l )triocl:1 from n•• o tu I UP1 

u anti in the middle and top lotntiom. th(' thangr� wen• 
hctweC'n !i,;')•'\ to 7'\,. Ju th,• i,i:uu(' 1wriocl tin• 11\i('r11arthrnJ)ud po1rnlation 11Sl'ilhHecl rrunt 
a minimum of it.000 jud. m ! 111 27,000 iiul. m-2 at the tOJl of the wat('ri;:h,�d, 27,000 tu 
48,000 ind. 111-2 in thr middlr of thr watt·r�hed. aud 21.000 to 37,000 iud. m-! in fltwd 
pin in ( Fig. 6). 

The frec1uC'1w�· of mite:- ('fahl1; 2) i\J)prnrin.l( in the i,1oil :::uuplcs after rnin rxhihitNI thrrt' 
}latt('rns: (II whrrr t:,xa wrrt.• prt•.:t•nt in all th(' �nm1,lc8 during both snnrplin� period:::= 

e.�. T�·deitlne. :Xanorehe:..tidne. �ti(mneidnt\. Uymnonota • .lphelararus �p., 111Hl rosnwc/ilh()
·ui14$; t2) whl'rl' taxa trndrd to apprar in only one �a1111>lin� period t-uth as Tari:onrrnidar,
T<'nrriffiidae, and .\taridar; and (3) wht•n taxa tended to app('nr appar('nlly at random.
,vhen we examint'cl tiOil uwiJttnrr ai. a fadur that tould arfrc·t the frequrnc·y u( appeara.1u•r
of soil .\rari we h1und that diHrr<'nt taxa wer(' rorrelatcd with ll,(' �,,ii moiiiture in th€' clif ..
fereut lotaliun.;. Ouly the (i-yn111on11tn in flood plain rnilil w('r(' rrlat('d to tho soil moh:ture
during .. \ugust (rt -== 0.68, ]) < 0.0-1). at micl-�lo]><' the Pyemotidae aud the .lp};el1tf(11us SJ),,
and at the toµ uf the w:,trrslwd 1mmber� 1,f Tydrtda('c, Cocmochllumius 8p., nnd .1pllelaNtrus
sp. were <:orrelnt('cl with soil moistur(' (r1 bNweeu 0.68 and 0.!l4, p < 0.04 to]>< 0.00n.

]n ,January the Tycleidae wrrr c·urrrlatrd witl1 th(' soil moi�lure only at th(' to1) of thr 
Wt\hlri-lwd (r2 

= 0.HO. 1, < O.OOU and LinotetranidaC' in the f1 11od plain ,vere corn�latf'd 
with tht' 11;oil 111,)i�tllrt' (r2 = o.no. )l < 0.f).1). 
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rig. ti. Variitlion in d\•nisith•s of soil 111itru:1rtllro1>odi- in n-lation to soil moistnrc follow in� lnrg� 
ra.infaJI C\'(•nh iu ,\ u!!;11St and ,J <, 1urnry :Lt thn>i• l'l,/1 m1>lin� lor.aions under mes<1uit<' J)Ju uis ( Prou,,,i, 
9l110/l1d1J.�<1) on :, ,lt>S('rt w:1h•ndw,I. 

1'.Lbh• "!. l-'rl'<llh·nn• of o.-.·un1•1tt(' of i-oil 11•·:iri in �oil sn.ul.plcs from three aretlS on a flei;t•rt. \\'.tkn.hed 
follnwint? r.1in e,·,•uts in .\u�ust irnd .lnnu:,ry 

Flood l>lalu )li,l-:,;lo1w U()Jh-�r slope 

.\uj!. ,Jnn. Aue-. Jan. .Au�. .J:rn . 

T,·,lt·i1hH· 1.0 1.0 1.0 LO LO 1.0 
Nii nortl:tegtitfae 1.0 l.0 1.0 1.0 1.0 1.0 

J.iuotctr:uaida,• 1.0 0,7;') 1.0 o.n 0.2 () 
Pvt•moti,l;,1• 0.8 I) 1.0 0.7> 0.7 0 

Titrilolll'lllidac 0 u.:, 0 0.10 0 0.5 
ltapbie;n:1thid:1e 0.J 1.0 0 o.; 0 0.2;; 

Stii:-mai>itlut• LO 1.0 1.0 1.0 1.0 0.7:> 
lMfllidnt• 0,l\ o.a 0.8 o.,.-, 1.0 0.0 
Cunaxid,u• 0.8 u.,a O.i 1.0 o.s 1.0 
�('ut:,carid:11.• () O.:U, 0 0 0 0 
Trombitlildac o ·> u. 7{) 0.8 0. ,� O.o o.u
Ti•1wriffiida(' o.� 0 o.:� 0 o., 0 

.Nt•inat,tlytid::11• 0 0 0.2 0 0 0 
fiymnonMa u.; 1.0 J.0 1.0 o.s 0.1:, 
Pmrsnto'!tlt! sp. 0.7 O.�> o.r, o.:; O.o O.tO
Joilmellti sp. 0.:1 O.:l;'J 0.3 0.20 0.3 0 
l'osmoclit/10/Uus SJ). 1.0 1.0 1.0 1.0 ).0 1.0 
Aplu-1,rcarus SJ), 0.7 l.O O.i 1.0 o.:. 1.0 
Galumuidac 0.2 o.:; O.o O.tO 0.3 0 
Rhod:u::1 ridac 0 0.5 0 0 0 0.25 
AnuiduC' Ct o.r. 0 o .. � 0 0.75 

281 



5. Discussion

The cla.t:i c·olle,·tccl in thill study Jor<·e 11!- tu r('jN·t onr uriginol hY]JOtlu .. •s.r�. i.(' .• t1wt ruier11-
�,rthropod 1>01mlntiom; denttitieli and numbr,r of taxa should hr higher at tlw hasr of thr 
watershed. exhibit. a gr('ilter inerNh1e in �ir.e in response lo 1m•c·i))itati,,11 und remain uc·tin 
for a longer time than on the 111>per slope� of thr wat,rslu..•d. The rrlationshi 1,s fuu1ul in 
this study arr almoiit the reversr of thu::r hy1>uthr:1izrd .. \!though :ioil urgiwic• matter and 
J,erl·rnt :mil moisture wNe tOU.\<istently hi;d1er :,t thf' husr of tlw watrr,i;)wcl, soil mirru
Mthrupod pOJHllntium. wrrr rit1wr luwer tlmn ur equal to thus<' found on the upper slflJ>r:i. 

Thr only ia:ignific:aut cliUnrnc·r� in JJopulation denllities ot.'C'urred {ktot,er tl,rough De
c·ember whrn the young ur the year wrrc• hring rrc·ruitecl into the population. Th<' soH C'hur
adt'ri:;ti('� f'ould (lflt<'t egg maturation, ti:un·ivnbility and �Lir,•i,•al or thr n�·rnJ)h!t . Thr 
hlrgrr :1c·c-11mulati11n� of leaf littrr at the ba::C' or th<' water�lted :,lsu Hn·e a:. habitat for 
predatori- th:1t tould rec.lute po1rnJ,1tion�· of minoarthropods in thi� nrea. lluwe,·er. the 
population dem;itiei,. or bclernds, c:111iaxic.k :,itignrneid:. and Gama�ina w('r(.' not !!:igniriC'aJltly 
highrr at tbr hasr 11r thr wnt('rshed Lhan on th<' UJ)J)er slu1>e.:1. Thui-. it �rems 1111likrly tlrnt 
tlirfcnmtinl vrNlation l>y !-!oil ac·nri c-oulcl nf·<·rmnt for thi� r('dUC'tion. 

Tbii- �tucly al�o d1•m11nstr:\t('s n di!ttinrt srnsunal ronqlt,nent to numl>ers of mi<"roarthr,,
JJc,d::. Only the tollernl,oh\111.- 1waked whrn �oil moisturr r('a('hed or C'X('(•eded 5 °

0• The .\tari
nll ,whirn·d highest ])Opnlatiun numbt'rtt in Oc·tobrr and rxhihitc:>d gradual dC'rline in deu
,ity following tfh� annual 1wriod 11f r('t.'ruitment. These cfotu �ug�est that thcsC' mit('s hre<'d 
betwc_,en July n,ul Se1,te111IH·r. ln tl1<' f'hihual11rnn d('Sf.'rt, thC' JJredj<'tnble �eason or rninfatl 
i:oi in latr s11m111N nnd early autumn. i.e .. July through SC'pte,mher and1 although the min• 
fall q1rnntity variC'� <·on:ei,lrrnhly among .venr�. th(' 1_,eriotl or rninfoll rrmaim. relatively 
con$tant. 

The lJcOk delll!-ities uf �uil 111ic:roartlmq,odi: r('l'lll'ded in tl1is :!tudy full in the rnng(' of 
populatinn clrn�ities; rr})orted fur suil nrt.hrupodll in ?'\llrth :\m('riron mci::;ie hnrdwoud for
ests (data :1ummary in F1t.\�1·0 rt ,,I. 1979). J\verage dcnsiti<'� an• higher than re1Jorled fur 
an !\11�1rulia11 1lesert (\\'oou 1971) tlw Mojnve (\\',,uwoRK lH72: FHA:'lc:o el al. 1979J nnd
undC'r <·rtO!;Ot<'bn!lhrs: (l,turta tridn1l1d<1) or urroyo rdge \t1�gt•tation 1111 the !!UJHe wat<'nihed 
(S.,�1os tt ttl. I078). Littt•r uncl('r lll('H1uite re•:t)ntble� that or a r11r('�t litter layer. ie., L to 
2 c·m ur l<'af mat('rial mixec, with uuidrntifinhlr 11rga11ie debris. The :tb!lenc·<' oJ tonsisteut 
c:orrC'lntion lwtwetn mirroarthropud ubund111wc irnd organic· c·unttnt or the i:,:oil !li11gge!lt!l 
that faetor:! other than the phylilic•al rn,turc• or the lt•af litt1•r arr im110rtant for U,e:-:e de:,:crt 
minoarthroJ)Od pu])ulntion�. The J11C':H1uitc• on the· rloud plain are the largrst most trc·e-like 
of the me:iquit<' on thr wat('r�hC'c1 and the t-uil undrr thC'!ll' mrH111it<' ha11 the thickri:.t litter 
la�·er. H11wt1ver, maximum J>Opulation d('n!l'itiei,. 011 tlw flood J>luin w('rr eonsidernhl�· lei,::,: 
thnu fill th(' U])!llOJ)l' sit('F:. 

Whil<' tl1e ,•au�td raeturs r11r thf'$(' :1pparC'nt .u1u11u1lie:,: renudn obi:,:c·urr, the i111}>orta11t:t' 
of irnth high 1 >11pulation c]('nsitiei- 11f 111itroartlm1JlOcl!t rannut be 1n·en•m1,trn�i1.rd. Ti t(' pre
ll('nc·e uf large vopultniom, of c-ry))to�tiJtllHHids jn atldition to the nrnr(' numerous prnstignrn
tids rn:iy partially ('XJ,lain the rn1>id diJ1a1>ptaran('(> of litter in lurg<' littrr ••<'tumulation:
in this deserl (\\' nnt'otto ti td. 1981 b. W111Tf'Ottu et nl. 1982).

The dnt:i 1111 frt•quN1ty or oC'<·urrenee of 1_,1:oil nrari in the soil �amples show thnt 8u1ue 
tax11 like t�·dtids. 1m11on·hr$tidJ1, �tignweid�. c·u1rnxid11. C.ymnonoti, . . IJ,helatarus �p. and 
Co:-tmotJ1th,mi1ts ar{' not only ntnm·ric·ally dominant but t1l80 1>rc8ent ancl ,u:-ti\�r throughout 
the yenr. Taxu 1HC8<'11t at fr('qutintiC's bt'low 0.2& rt•prri;;rnt seasonal taxa or ti,:<n oc.-turrin� 
at surh low obundanee lhnt tlwy arr infrequently tollC'<-ted. H,,w<',·rr. until wr know more 
about the fM.•ding rf'latiun�hips of de:o:ert llOil .\.,.ari we tau only SJ>rt'ulat(' ;ls: to tlw rrns:111h, 
for the. diHerenc·es iu abu1ulirn,•e or the suil miC'rnnrthroJlOd fauna. 

The re.suit:; <1t1 1mmcrit·al r{'!i:pon�e:! of th� soil mirronrthropod £uuna during or folluwinlt' 
nntural rainfall e\r('nt� revenh•d an interrsting vnttern. Although the !!-oils gradually dried 
following the carly August rni11. the rnic-roarthropod J>opulatiomi remained relatiY<'ly c·un
!ft:111t. 'fhi!t is further indil"C't·t evidC'n<·(' ror oLtr t·ontention that the uum<'ri<'al re.:111on$r!t

_ 
of 

282 



1he�(' d('Sl'l't Jo1oil . .\.tari i:; �C'Munal and rPlati\'(•ly ind<'p('nclent. uI the rngt�rirs of rainfoll . 
. \lthou�h some soil moi�tun.• hetwren 2v ., 011d .J.0v t1J>1war"il t11 be 1u•c·t·:-�mry to initiate re
produttiun nml oc·1iv-ity uf the mil 111inoorthruJl11cl:1, {llltc• initiuted these. prucc�fil'S a1>
pnrently euntinnr rrgardless uf ::ioil 11H1i�t11re d1anges. \Yiutcr rainfoll had a djrfer('nt rfrcct 
,rnd th('f(' was ;:-ood turnJs()Ond('nc·(' h"twct•n !tnil 11wisture and nurnbC'r!t nf :1oil miernnrthrn� 
pod:o:. FttANrO el fti. (1979} r('purtN.l peak numbel'1> in th(' )fojav(' dC'Joie•rt in DeC'emlJer� ,ho 
·'preditrnble"' wet 1>rriotl in that tle�ert wl1t•r('a� the peak tMJrnlations in our Chibuabuan
desert �tudy otc·urrC'd i11 Oetober Ht the <'nd 1if tht• "prctlil'tnbh�·· wet ·periucl in th:H d<'gcrt
rven though thr soils were W('ttc·r in ,January and .Febrnary. Thu�, tlw "prrdic· tablr" RC'a:o:ou
11f rniHfall nppenrs tn b<' mort• important for North .\m('ri(•;rn clrs('rt suil ar:ui than quantity
uf rainfall or soil moi11ture level of any vrriocl uth('r than thr r>reclit.'tal,le se8:!un.

rsn1<:R (197U) has itULted that 1><'rha1>� th(' mo:,i;t important environmental in(lne1w(' attinf.' 
•HI �oil arthroJHH.l:5 is tli<' soil watrr. C'ntainly this wultld intuith·ely i,,.('('Hl to ht" thC' ta:1c in 
d(':.:ert soili,,.. l[owe,·C'r, our rrsults tlo not rn1>pnrt thi� idl'a. Furthrr, \

0
.\SNU-:H (1.H70) lrns su,g

�ested thot th(' mo:,i;t i11qrnrtant C'lement in rne,lic·ting n�JH>n:,ie� or :,:oil mieroarthropud� is. 
:-11il nwistun• t('ni,1io11 whith he e:<pr('!l!lrd in 1 >F units. ln our desl•rt soils c•ryµto�tigm:.Hids. 
pr11!'.lh{matids and Hll'So�tigmaticlJo'! we•rC' attin.• at suil moisture ten�ion!t helnw and abo,·c 
pF i}l) and ('Xhihitrd no rrspons(' lo drnnging soil moi!l.tt1r" t('11:1i11n as soils dried tlurill!{ 
.\Ul(lll-t. YAxx11-:K (Hl70) :5t,ates that orihi'ltifl (nyJ)tMtigmatid} 1>opulation8 irre,•,•r:;ibly 
mijl'ratr toward deeper soil hlyrri'. whrn :,i:oil m1,istur(' tension reac·ht::i pl;- 5 (aJ)l)roximat"IY 

80 bnrs .o 0.8 · LOU hPa in our !'.oil). lfowever in the:-(' samr soils it was found that tryp• 
tostigntatid� and othrr mitt� oxhibit diurnal migration UJ> to surfoc·r litter :-me.I Lhen baC'k 
into soil at soil moi:lturo ttlll!-iom. grc,;1tn th:rn }lF 5 (>100 bnrs � 1.l) · 105 hPo) "'111TF'01t1> 
;,/ <d. ( l98J al. Thu� uwii:turr appNtr:,; l4•sj,l imvortant than te111per�turr i1s ;a fo<·tur .-HN·ting 
:,.1 >ntial di/.tribution in thC' soil of de�('rt :;oil miC'roarthrol)nd�. 

('oll"mholan numhen; probahly rdl('{'t the .-hility or thr�e urganii-111:i. to enter !I t·r�·pt•J· 
hiutir :itate a:i. destribl1tl hy 1'01N:,;0T·BAL.\1a·Ktt (1971)). The tollernbnlani. ;:al)parrntly r('·
11win irnwth•e until adh•atrd hy high !'uil 11111i:i.ture. Thii. h('ha\'ior w;u, i'l1su �11�g(':o:trd by 
�imilar r('$p1111:o:r� to l(imulate•d raiuri,11 io tlH' :i.tudie� 1,f W1 11Tvottu el ,d. (HlSLal. 

Tlw variuhility in t11rr('lati11n� lll�tw1•c•n rninfnll/suil m11i::,iture :111d 11uruhers or indh·iduals 
in the 11H1:;t frec.1urntly e1wo11ntrrNl mit·ronrthrn1rntls sug!.(ei;t:i. that thes.e W('r(' 1·lrnnc·(' c·or
r('h,thnrn rnl h<'r tlrn n <·ausC' a 11d dfN·t rt'lntionsl1i 1,�. �im ila rly, tl1(' ratio 11f pro:o:tignrntid 
to nyptosti�nwtid miteii, wn:i. thC' �;Hnt• nL :11 1 w:itC'r�hl'<l 'l!am1>ling 1><1inL:i. ;rnd showed 110 tor
n·l:aion with :-oil moisturt' nncl/ur 11rr::rni<· mattt•r. Tlw t�b:5c•nc·e of reliable eorrclationl\ or thi!t 
ki 11tl :-ug�<'�b two i11qiort11nt <·111tt.'lu!lions with rn:iJ)N't to tht" dii;;tribution and ahundante• 
uf mil .\(·:tri 1111 a d1•!1<•rt waten-lll'd: (1) fl11<'1uationi1 in p11pulation numhC'rs i:1 lar�ely sea�
i:onnl :uid the• .\t·nri du 11ol rei-pond to nwii;t.urr inputs uutsidP the• "predittable11 wet 1>e
riod: nnd. (2) ir i;unitient )('11r litter is J>n•ii,c>nt. numlwrs ol' �nil .\l·nri will b•' �imilar 11r any 
time· rrg;ardlC's� of lot·ation on th(' wnter�hNI. 
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