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"'ou I!lflY s0ek it with tlll.:..iJlJ..-, 

y?u may aoek it Wi vh o~u··:l , 

yo~ y hun~ it wlth t~rks P.nd hope, 

yott · :1 threaten it ' lii'a W1 th c. ~ilwn:t sh .:.•u , 

you :n."ly oharm 1t W1 tb fl:.l1le mtd. Stlnp . ' 

Lew1a enroll . 

" the Buntin,· o: tho ... nnrk . 1
! 



2. ..i.HIO:r.':llttior.t (}~· fiX~ rS..raental ~":'!JiiHJ. 

3 . :.rl~ oil ftmlla * fit l.>J.'1t'¢~ review nt the 

t;;l.'\Ht.P • o:r• .1ntl .;..nhabi tiag ar·th:.t:•o:po us 

!lltl...ll''i. tn Ute pl'\la~~?At iu'.-e&ti~"; t10lh 

4. '!iiohnlqW:Ui\ o.r 1WuP,ling und e:.!:.h!''•.o<t iur: ~,he 

b. t. q:.+"':-1 ~:tt: t1. V(:) f' !'tO !}M.'t 0 f t h"! r .l t.!l ··1·~~ r'th:t "'l_[l~l\ 

f~ur., .t~l n -~ln. ::le -p!.n t .tl.el'.\, 

6 . .:. (:Fm ... ;ar!.fiOI1 t:! t~.J rn-9-Jn' <bl t·&~~r·.te?G tt ... thJ 

mi aro-artbi·O.P•'tt i'l tm~ o:: th~'3e ;in'"'f.t.a:tct.~ 

Nith tho .. e ln hh.c ~w.turol v~t.:~~:i.:"tth 

"( • .t i,!U ol;s.ta.tiV'O CHlr'i\lfl n · Jtt of t.l1~ '*1'0-:iUT;i\Jty" 

:mtl .,1.te~ othor t han • . .lr:lbtrtt· :.~ ·" i.U thi$ 

~~!t'.etiel.d.a with tisoE~e in tne :rw:tw ~J.l 

v·:):ret n t:l.on .• 

6. ll'j_4hst:.~· .. ~ lonli ~1 ? ~1 ~·)n.;t .. w.tVJ.:~ • • 

~· 
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lH'IR'lDUC'l'l • 
.:'\lth?ugb. ~ con 1derabl e a..n~"unt o'l work b.-f1o b<H•n {l~ne 

on the frlww. of the soil of te:!l1lperote f'oreata e.nd n .. tt ~ :roQ • 

var.1 l 1ttl a 1& koQwn ~bo~t thnt of trop1oul ·nd ub• 

trop1cal o1la. ·o t of tba ork i.\ot)tt on troplc:'l o11 · 

concerns tho tnunn o t th, trop1o l. for~e "o. unl y ro 
:papcr8, oh n 1'an a l uenbcr ( 1931 i on ~he fpun f 

lin: i1· n ng r •oan t1.el • • . .;trieklenu (1~47 j on {)I' a .. 

1~ <lo in Tr1n1aad, en d. ·~ol t (1952 n.t 1~~~~1 n ·J "'!v· ted 

l ena , pn· tures an al eph .nt 1~ ~u 1-:r ln : t .fl·la • . o 

not dcnl. \11th fortHlts . 

In .;outb .t-.f'rlon . L.£ v no t \1953 i t u ... y of tho bi }ll)~;:_r 

ot the tl or t~•.ttla or tho relict f():t• ~t .... 1..., ;. tJnly pub-

11 hoU. rk. ;~ lUlpu.b l1obo4 tud1e 1 -o · xiat . ntts 

(1951 J onceavou.r)4 to rum th~ effoct or tb. 1l ·ntiug or 

pine trooo and bl ue :w1 s on thrl te.uno. l)f iih o r. l:t.et f'r,r t~t'-" , 

llowov r . bo t o~ t'n i'ew cm.uml c1 nnd did not ti tingu t h 

bet· en tbors pl.Pntn.tionr:J ol oPred. fr m :f!)ra t \ tho 

ll ontad on ~:;ru.ul4'\nd or beth. Ffl,rquhnr (194'1) O$;.rr· d 

out mor,phologi c 'l tu(U.e~ on a te\' eltJeted G()il inbabit-

1ng orthrouods. Carnaglo \1954) oorriad ou.t ~ very bt·~ f 

tuq ot the 'f<l 1n in the ooil bono"'th alft~rl)nt tro(~Q in 

a ol.,rus orcb.s.rd• but tno . thOQ.S he u&Dd t1ro ac t1on bl • 

an th1a ~tudy m~y be u~~roger od. 



·von in ..;urope a()mp'<"r,·t1vely little rork 11a been 

cone on the efteot ot cml ti V"c tion on th t, u.na of tho 

aotl, thnnch n t~1r onnt h~B be~n ~one ~n gras 1 3~ 

d. pnst~troa . Tiachl or (1955 o. bJ hua ~rt.,dled th 

cttoets o:r M'lunl oeronl crops on the tuuoo of tm oil 

1n "omHm7; ... trlck net (1945) e1'tar rod th u()il r 1.1n~s 

or cacao .. lant::.. t1on nn(i tho turnl tJNplnol fol~estn in 

.. r1n1da4 fr<l whioh t~ pln.ntation· w N t'l."i.31nnll:r 

closred; ~nlt (195?!} tm)k. t, fi a· .l ... l t r fr:'Hrl Jultlv.· ~d 

l d in hi· r~t'Wit of the Dll f 1.U'1U 1' ···r s l J"t d in . t 

.'fr1"'a na \un ~wnlu e b~r tl· .. ~1; bn,~ ~Ubti ;hod on 

noonu..s t of tbc il ti ·uno cd' ~ ;.r-ct4lO m ~Ir1w~ .u .• 

'!:'oo P4 .. ecant 1nvoe.tl ~ .tlon ro re nt. uu ~1tt. nvt 

to n1 covel" the eftnot of e.n 1mp..lrted JJCranniP.l troric l 

and u.b-tropioal ;;lnnt , tho PinenJ r>lc t on th fl01l r unu 

()f a o~1-ar1 l:>e ~ior.a (rrJ.nfull 13-25 inch.-uaJ • 

broe well- tt ... bli ho« n uean" pinoa .. IJle fieluo , each 

~f o•or six te~ra • r~tb, ~~ a ~leu anf th ir )ll 

f tll'ln comparo 1 ounntitr"tiYol; nnll to t.. leaacr o. _t~nt 

qual1t t1ve~v. W1 th thnt o-r :~he Qil un r tha m tu.rol 

v getntion from rhitth thag ore cr1 "'irw.ll:r oloa r ed. 

ThO threo tqpea t>f nf3t\tr~l. VeKotvtion cho .n WSl'O 

(olne f1ecl according to U;IOr; 1937) inle.na. aox~u.b or 

poor l>uah• l ow rox~est or tr~ll llu h and. C(WSt: l ,rr .• , .... 1< .nd. 

2 . 



!he firs' two Of tbrJoe &4 u ,_..l $ld~u.iiih d OJ the n.: bi t '>f 

the troeu. rt ther ttw.n by tha s ~eoin . , oat of whioh ur.., 

o~on to ooth. h C"nopy of the corub ia nuout 8 t? 

9 te t bove tho grcHuui v.'bil n th· t of th '\i .11 OLt h 1 

nbou.t 1 2 to l.S f!3<> t h1Jch• Tin l ntter r1l oo e'lotnlnn u 

te 1 planto mOl"C oh .t'i cte~• llJtio or th r l1ct :fbre t 

'rbs gr GC:.lDtl \'tQS l\ t;r, 10 l 

c nd eon;:;i~t-

14 1 rgo~ ot ~•ao 1. raa11
, f mgdu lr.i.,cpdm• 't'his rnn 

\'i he ~ill grnr.ed b3 a 'btl an!\ fas u d au n pautc l."e 

betoro pf'lrt o :r 1 t tao J?ltultod it b pin p':)le . 

ln nll c•· e nnlj tho \\_ p :r uix 1oooo u:t tho · ,il 

t'Te.a r, [ll. cl . . htlG this 14'1 at 1sntion der.l onl:r •.:lth 

tho ot~oot ot thO :u.een vnr-iety r t h "'1n6 plc on th 

upper 1X inChG8 of th ~11, u~t ~n e ~hl. u er aiX 

inches is b~licved t. cnnt 1n , .)tJut 7 : ot tJ,c tot~l 

~oil f \Uilt\ un1es denp plo~ ·b:to 1 u od• 1 t c 1t t.<" h . 

dequato for oomr1 rot1ve Nlrposn • a1nce in pi~oa J1l. 

eultivt·tion only hnllo pl f>• hing ~ rs l l7 used. 



were cho n tor Hf mpJ..inr. 

_.tf:pleo' t rm .tvniQue·t in tho "-'lan,lWkrr'nt~ v llE;.f ne~ 

Le.ngbOlm• 2h0 other two re .,n . r . t . • :Let;B •a t rm 

arGlenhope" at PM"..yea )iding tN~t five m1ler; 1rruu athurot . 

The sc two oreos o.re ebetlt a ~ile ftntl ntll :f np .. rt anti l f> 

miles trom "Un1qu.o ' . 'hO nthur t ~1striet lie nt the 

e:r.tro UOU.tlDrn limit O! t}¥, Sltl)• tro '}1 "1 f"'Onc # nd i 

~o ti 11 considered a ·rm to rf'te r:~ ther th"n r~Ub• 

trop 1.on.l . 

reo. l :1 Farm nunigue" . li s '>rl c.. 1' ix-ly 

steep ttOI th- t r CinJ ulope f. dz-r 1ni , d nn into th .. ~lt~ Ut; • 

krnrJ.tZ l•iver. r.:m r.lOOil MJl4ul r a1nltJ.11 1 "ty)tlt 2 

1tlahec, bu.t mu~ hmre bomt oon3i®robl~ boJ.() this in 

tho 1 ar tJt u.dled (1955) , tboueh no rect')!'dS :"l:e av t i.l-

o.blo. ~be ~oil 1c l1£ht loom, veey ~,t~n:r, ,,nd l"f'.tll t• 

poor ~1r1a~ltur~l~. 

tthe pin ef1el 4 1 s oi gbt yeru .. o ol d , hnEJ ror otu~ d t h~ 

an of ita ecottomie llfe nnd 1s aoon to be u:plllOte<l • 

1-ho growth o i nin ppl s 1~ ve1~y pAtobt, bo tne o Of1 in 

pl uee• ana. very bdl. 111 oiJhtn'a , rmppre.ntly nt rcnuoro. 

~no naturt.\J. v0geta.tion dJoin tbt~ l (r' er oor\lers o.f 

the fi.u l\1. lt 11lo.J' bo deoeribed aa a b.i ·· 1111 · 111~ crttb 



or o.o E low btu•h• 

The 11 tter lr...yer (ab.JOnt in fJil' tial nrd is 

hi bush h r..s be 11 much ent by :fir .... 

on n ali "ht olopc to.oin~ 'tb.e IJOa f Wh1<'h 1 abt>u.t bur 

mil~ d1utr. nt . It' aoon annunl r~ 1nt 11 1 O'Y~.: 2b 

lneh"a• bu.t au p.lo.-oo· b11 o.me ~lrtt l s~ !n tht ~ur ~t 

a :Jni?l J.ut; (1956) • The soil i n a cJlnyo1 l nm1 and sttme 

r:.ro r .. l.mo Gt b ent . ~n·· Pille )')lo in,. n l no srt · 

flnt ground. 

tb ooo aiOil&l · ad o~ tilllto ;·1--· nts. 

retorred to as ClonhOtlO p1nof1el c.t 1 l • 

. :h9 naturnl va4>otr.t1 on 11 '»tf nbont 1 

UG t . l l 

s.:t."G mni!'ily the tJaroe •· iihoD<' in tho bu: h. .c~ t ·vn1quo: . 

lta genonl t: 11pe rnnoo 1D Yfdry aiti"o.rent , h.,. .. ver. h•l 

o nOpj is •. U!:h h;\,f'hor $ "'bcu.t 2l:J :f(jbt i't~m tb .. _l*"nud; 

tbo:rny £Jlnnt nro uoh laou 1n evid.:mo ; cor.t.:". in t . 



abo.ont ut "Uniquof! and ooru oha~aottt:t•iat1o of the r..l 1ct 

f'ore to. attch :?.s ~eoagpa hooko£1L~nn. are oommon. '. hor3 iii 

n eoos14.ar blo gz•o,~n fJt lnrba on the tloor : t'3d tho litt~>r 

layor 1u f ~trl-1 th1ok. In gen ral nor Qat this bu.utl re

socblea th l ow I.'(~1 1rJt foro ta on tbc ··UUl'borg . l't,thor mo:r•a 

thnn it {lt)O' t;ho "Uni~u :t bu.oh • 

• .rnt~ !II ; !~'nm C'lOJ'!l\?;mtt . Tbili i n itw·ted. auo·ut a flll e 

nnu n hfllt from too laat. nnd t\bo"ttt 1on :;t rd tr.om fLay 

~w>1dittet• lt i s on top of t l'l\':' 1~idgo overl '>Ckl.n,. th o • 

119 ,.,i l ! 

ve1:7 ~,. nd3 nn<l rJtOM¥ 

6 t() 7 years old nnd. 1 

ro no~ent . he ; ln. tl~l 1 

no' o.1n · ufrootett. lt 1 

up 1nto belts l'lf ebOu.t 40 N rd9 '"id"h. by ro ~ t<>'f .. l eph nt 

sr :)S ( 1Ctln1oetum ITR • I hioh .. ro 1.\f'..Od M:l •ind br rUt • bo 

ren d.oos not .o to be ''rell aulted to nino"' .-pleG ~ bain 

ncoordir~g to r . Le~. too sweet (alkt\lirte) and ·u.bJnot t ., 

waterl o ·:1.ng. r~ ~~th o t the pine ppl~~ 1:. nl m() ut 

1n1torm~ ~n.or. ~ ~pling e ocrr1ed out a f r a 

pos 1blo trom tho wind brock • :hi. fiold 1a refarre t~ 

a :r).enho 10 rin<ttield 2 . 

The t1el d iu elmot..t lltltirnlJ eur1•ou.aa (i b; th~ ·t• u l nd 

trom \ hie h 1t waa ()r1!5innll3' cl red. 

co~ s~l ,i>n.&tUN • in \•hioh tno aorni.nnnt grns~ 1 11 ~ooi r ou ' 



M.ve ~Jl eff,et flU th. 1'.:ou.n ... im.t inoo 1t W:.::!s u.aed ar. · 

v rJt t1.re be-tore bein~ pl ontoJ. .d.tll ·>in,r ppl eil , th1u neod 

not be taken 1nto ~A~~iderution . 

.~ 

f • 



l • lntrOd)Q9tiOI)• 'rh() SOil 1: \U'\! t l')r dft ··h1o ! itll! c..; 

it 1G ofton cc.lledt h es b·3 1 t"t'HH\.;n1 -d ., ···n ec'\l rl·;ic""'l 

antlty for !1. e!)OQittor~1ble "t1::te , \)Ut 1t 1 ~t.t l.J' d .z.r1n 

tbc present t~en tt\2.7 ths t it h. be .. rt n t u ~ ied e :l.l''b• 

In f'not , it w. s tho inv nt1on !'>f the Berl.eee tunnel 

tbat firot ylA4e the t:~tu.cl:l of this i"hlllln r j)r cti~nl 

nron<"Jeit1on. 

,.,m grnuno of r: rthropo 6a that ~c u:p thl..~ ft: ut.tP, 

h .. VA been rev 1o d several tur a. 'fhe t imp~ rt· nt 

of thoee r3~ie a nre tho n~ Jaoot (1940) , ~tric~ l~Ad 

(1945) nd .Kululal t (1955 c and b) • t hil e Ltt :t' noa {l95a l 

~~o ~nt~lisbed !ll 1mro~tont a oc )ltlt of the b:l.olo y of too 

floor t~unn ot fora t • 

... t-,e tflUows.ng 1s o briof aoeount of tho v I'i ma 

grt')up ot r cthropods found ill the preuent 1nve: ~i~ntit')Jl• 

'J'obloo 20 • BS ( J>P ndixl ho~1 t.h~ e:-rou a of .-l~thrt' •>0. 

o. rtur-e d nt ~ ch ot ·tion r. nct t h <l numb r of. a· .i 1~ ln 

wh1oh the~ oocurred. 

2. ;i£1eyodn• Tho L'W •i:lP~da rir r. on t u vePt sawll ·,rC\-

pol'tion of' th~ f~un ot tho ~11 f.ltudicd. Th~J newer 

aocoun'i for mare thrUt 4"" ot the fuun 1.o th,. u t U" ... l 

a. 



of th 

mhc Cn1lop~ la were virtUPl lj b nnt in th-

pin~ -l. i)l.d o.oa none 1-rera oot ined 1n th groaslnnfl . ·:·hny 

~ :ro I!U.£l0l'OllS :1.!\ th bttHh ~ilG h~a thO ~OO~Ofi!. b t 

otb. J ul i f"lr.mo ~ ml 

obtr.in<td were jl.1Von1l~e , rwn1 b~ine i n tht. lJ( xnl;'tH't st.~gu . 

~·M d<> inNlt l.lJTic.tod. in tb ... p1nei'i.,ldG rova t•rt eol fln d 

0t1C Ot 

these 1r n roll.•lmO\'.D .t~nrop Hl 1lfl 5. Tro,iC' l · f"rlca'n oJ.oaf 

tt'ln () t . r t-;~ nre r ro ... 

d. ' • l~ l { 111 

p nropod :tbr the .JO:·it:ton or th d<>mi n nt yri npous i n 

tho bu :th soila 1 but are vert r .... l."f' in th ... ~;rl' ; ~al ~u onu 

~ercll1d1 llflpeonie l la E. .• tt l" ot her wns 'ti er,- r.~re t·rH1 

f<>Wld only' 1n th buah at ~'G lenhope~• ; it lu r,_n unl.lt.ntif.i od 



.~.he onl.y ertHtue'9nn f!'\\lnd r1 i ;·o~a. 

l'lttao a.u1ill l t'G very cc~ f)n :ln th u:·£: cf.:t vt . 11 

Rowt'vor • v m.-y .1' .... 

o ::- bl e th m to escnpo • · ICC~~a . the onl uid 

....,..,.....,........,....r........,~...,........,.~rt;;.;;;;..;;l_,+-..2 .r,, nd th& t mnd1l lidi1 d 

ro :rowtd on th s·trr oc, b1.1t 

onl.y touns epeoimen - of b~Jaogc 1.'1 V'il1s we:ro t " n ln 

tho oore&l. 

Insoet$ rm b )\1t 5 

ru tion in the n tural voget t 1on but onl y f:\b~ut ;~ - 401 

1n thl' nil ot p1nef1oldo. 

TlW al .oe1ficnt1on of 1naeote u ...,d in 1:h1g or , 1 

n,t nntural. clas 1t1oa t1on, but rather ona ot aonv n-

1 no • It doe not ~110 tile olr aa1t1e."lt1,n of t ny 

r.1uth.or. 
r.t.... ... ao - -·ub-i!'l ~ 1110('; t'•t ~n nt 
""'"'~ ... ..-,Wj. v lol .. - .. .... M l"'C gn1 , d. 

·- .Coll cbol a , \ptecygot r .r~ d .. t '!:.*:ff!. tf:h Too oo po lt.lon 

ot ·t!)! e . b ... clneao l • 
'he Col1ernbolo. er uy l a r W'l t.'lO ~t m.un~rou· of the 

1 · • 

ina eta in nll Q1la . Tuv f~m bout 8 , of th in .... ota 

:round, nndnoxt to the mito) aloe t-ho owt im11ort. 1t 

.rtlu·~pOdc in mo t oils. 

con..idert; th · , o:r ull tha soil arthropo ~ t o be r.ll.e mo t 

J.llipc.;:tll.Xlt iadicatora of snil fertil1t:~. 



~or th~ pu.o .. ' 1?1~;eH of the J!~tlont inv,ati -sati'Jll thtt 

al~tnro J le§')nous ~f)ller:li:)olc bnva t)()e n cl!HJ it ltH1. in t~ t " 

gl."'ou.piU::) J : tha ;ll>odu.r1dn!J'' whio h :r. pro cnt t he d.J.rid.l e 

of •~lS (1942) or tho ~oduromoroba of noot modatn 

u.th,r'l e ttlgetb.er it .b. tho la~tonidne ~ :hioh "re '1 ·~oed 

in the n\omobl7")lllOrphrl by- most auth~ro. Th e rn·~re-

• eat the true ();11 Jollcmbl)l . • ~be · ccond .. 1'" up O'"Jn• 

s1ots of the ntor obry:S.dne , ~ n u. '\.!·.io ·~, , r tll uth .r ... . 

lj'lhe e t-1*0 mo1nlt rurfe o ... 1 in. ~or o ~th ... r th "'.n ... t-,16 

oil forma. 

t 

b 

ll t ~tiona ~~a a vory few Ueel1d e , 

h "'.t n 0 lb nhop . 'f • 

The : pt er,gf)tn (too t ptery-,ot nf lrnmo (1~49} n1nU$ 

11 ro·:,ort i ')n ~i' th 

r na ea;pecin.ll7 in tho p1a :ti e lds t.uld gra z.~lt\Dd • ,. 

species of .Tnnn aa found t 'lll st · tinna , Lll4 n f :tr11 

co mon 1n the hueh soil • It t oon •)1auou.a , lt' " t 

common in il1 n n.oJ.d S at "Glonhop ' . , eoon~t rN.eh 

l~rgor &POoioa wu.a t"\ken · ~ time in he t.iu. .n. _ 3il • 

A 4JPG01C 'l {)f. Oampodea iu not une <Xtt.ltln ln uu lh · " il 1 

bt1t only on w s ooll cted in u p1nt.l:1':l.eld !1tld rt"ll.t~ w ro 

t . n in tho ~.)re. lnnd. 

The ,.·rotu:rn ~r!l tho auminent ~-f'lti.J l;·!J'uOtP in th ~011. 

TnOJ are common ~n all tb 111 t l· .Lo , c , ··iallt o 

in th.v IIW:Jh . t'b.tJrv f' ~e 1· t. • ..., }Dly :.. .hl l~ p r:.A.c!J , 



'i•ne .r'teryr,., t n rol.~ r,bout 3:J.r of' t bo 1n 'H!t f. :; n::.. 

in th•" gt4n~,.lan d, r nd ~n.ly obau.t ~.:1,. in the ua·h et)il 

ani:. ,., i.nefiel{t .. . .·~ltho· ·h relP tivel.7 tMl1 z·;,m;~on· .. nt 

o:f the f:.Yuno. • thi ,rou~ is • in 1i)ga.I~d t VI ri ty ··en d 

n."t1!-nber of ep oiou, 'Lt far the Dl<\"t nivor~ 1f1ed u1. ~ 11 

th!J s jl inseoto if not nll .oil rthri'>pm • l' '1Jl V} 

order a h' ve bo n obta1m d in th ~ eour .)i' tni !nv' t-

1g· tlOlh 1:in nnt$ ro tne dt>rt:ln. nt ina .. o~ 1n th ... 

eY-e dod 1n nu.mborn by th ·a ·~ ·"~ • 

of tho nnta by f:r the ere: t :. ~ y, rt _ ~he: ... t• .... y '>to 

obt ine d ware Jl1V ·nil!' or 1 .-vol i'orm.. l n<i rno t, "> f the· 

dult in eot 1'-1>nna o.pl)(l' r t..~'l bo c·nly net lti nt l ln

hnbitanta of tho soil . 

""ome aoil•d "('!111na in cot ~noo, !;uch ~ ·iL"e• 

C"tr e raatalc.nd • In this ooanect1on it 1~ 1nterea,1 

to no'OO thnt fi white .<Jru.b tbo l nrva ')'! the beetl 
··' t 

llQQ£Onbl}ln ~r!,tmA urm. (~cnrabae1duo ). ·· \1Cll• 

Imown peat of tu:rr ( t ()l"t lfred, ~ r .cell tl3' c. .:.':.$ed 

rtouo d n.s-e tn ».AWlj P, tHb11 ~ d :p1no". ·:pl e on n 

fnm 1n the :Bo.tltu.rtit d1 triot. 

co 013 in the .. ;r a l r ncl t;anopl ed. but · r-t i.'O • in t h<:l 

othor noile. 



60; ·· f'l f!d Dr e btlu.t ~~ual t{') thfJ in ectc 1n nu.m"!>crs. In 

th: courae of thi& 1nv6~;t1gnt1on fiv e orders ot L<r :,chl11 s 

hnv bocrt out . 1110 a. 
O.nly t~ 

in t h ·. gr aG· ... l hn d &:nd t hr nther in th d n•J1'i 1 l d at 

ut.ni r·u.au ,. Al thOU4:;;b they I'; "" . l rly <• Cntln.n in a 1 • toll !)f 

m ate load ill · rhr~t nt o n. 

t; hroe Bl H)~nu of l,.: -v · t . p 1t\ rs {..ib·l·n i ·.l i 

.... r~ tJSleJl d . 

Paeu.dO &iH~orp .lt>na (Gbol onAthida. ) wer e r , irl;{ com.'Wm .in 

th bu:Jh o1la1 r'l~~ 1n th~ gx·n ·1 nd . nl lm~ t au · ont 

in th.:' p inefield• • wh~ ro .:ll t o s1. (i o J.r.tt:~!HJ ~., ro t nke.n 

{both. 1rl tbo ao 

~pidol'fl ( ~· n~1a~ ) wer l;l ~~md in r~~l soil J , bt1t mucb. 

mor e comm?nf 1n th.-~ b ush tl'lfJ.~ .(1 u 1/bfJ~e • '\.r-1. ·t i.v nly tow 

ot "!.b6 r:: t:.cti ve :ll'l1nw1n \~rf} o .. tq;ht * 

e;:m:r·r:-et and lit t er dt~ •llt~ rr.J r ... t Mr v h .\!'.1. 



•. 

;;o.iJ.·' ~miJ nb.,ut ·;$~ ~.r "';h& • ~· ehnitls in pin ti·~lds . 

In thf-' p:!.n~fj.el~·~ tt .. t1J Cllll~Jtitu.te ove1· {; .J, ... of tt:~ 

t t· 1 .. t'thx-o~'Jd p<r;mJ ... ·ti~n '·!1 d z .. b·,u.t 40f£ of 1 t in 

the -~ ~t'.l.r1:1.l Vl)getatJ. ()J1• 

~t>ur :t'U1>~-trmi11er. of m1 teg vet<~ :r,~.. ...... ~d 1:1 11 

·)il:J sampl~ d. rho P:""ras1to1~.n. eo~pri~Bd nb"11t 

1 % o , tho i.i1 t-:: 1:.1 t·.t~h f.na. pineti ld. soil a . ln t no 

gr fHll "'.nc • th•l1 Wr'3ro rr'la t iva~y rnora n, naro:::.$ 1 m:!ktn · 

,,P li~ a.t , ~: of th~ ,n1 to pt')1>'..&.l !'l t1 orJ. .Tb.1s :l s fl'J t·> 

1 t"['~t oonc::"t.ntratio~.:J of tbeG~ :a1t Ut. t .. ., ·1 ;~ • which 

c"Dt !'itm4 oo dtu:e. Coll~m.I)Ola tvtlra a l Ct)no~mtr ted 

1~ tbt' .. C21 GJJ:npl3 , ao the , 1t aa were Dl'1> bo.lJlt r tr .. etod 

by nn ~ad.N.iGil o't i'!'•l• .l.tbourh rclativ.;l:f :rer1 in 

nlmber • the 0 ;ntton ~rc J:YrOb. bl.. h.~ n-~t 1':!\portnnt ~re-

dnt"r" ot m1o~- ... rth.ro~,~o'-' ··n1i ,.,th r. 11 ··rat lu S.n 

the fJ011 . ' 1 !!ht tf 111~ ('pf 

round in tho n<lll~ctton t .tx ln. ·t~ ·tHl h o ~11·, c·'ln• 

pt•1&i.nc 1r.;ht gonora tllld ;f.iv.., ln the rln~..::teld , om• 

pria1ne t1vo f~nerr. . 

mie .; ~rOidOL 60eur in , U.Ch Mll numb~rs Un t i' )_r 

q,t'lnt1t tive i)Ul'};O o the:. hnY bo~n lmn~ }d \ ith th 

!rombl}ideB. Only one .P.r:cio ~f' e .... l:·oitl, ··inter cb ittt1e 

!tl• ". ,_ ( 1nt~rijuhci1dti1dno) lt s be n ro~JJlC4• 1.11 i:Y) th the 

pinof:teld and bueh n.t "Unique" . me i"cnll.i s or 



t'iel ds . 

be i.>~Cdncctouo , but th ro 1 11tt1 .. ~n "h i1• hr'bJ.t!'l 

in the lit ... ~r. tU.l'Q • 

be Oribatvidac.\. .: ~.h mn t !., .:.tnd ·nt ml tc in 

th· o.tl . .liU(~· th\!,7 ra h~rt,Or·hfl .. . u or , :;n• ~L•I -~ ~~ 

th y r):-o'bebl; the Ll t import P.nt :1.n<tlOf'\ t Or ~lOOOlG • 
liu.t they re extre~~v di:t it)t:t1.t t~ "lttevtif'y. 

i'hre t lilies o·f orib 
l 

t(tid rr I v ll 00 J foand 11'2 

15 . 

· l l r .Jils stncli d . 

, 
B7 trr the mo FJt ntt.Mil:r ua of ·tha . 

hicb rom t)VO:r •s:~, of 11 ,.,r1bnto1uo 

lnnd. 

l. ·rge 3poe:.to a "r£ the a.Jnu 

1. In mc.Gt rooant w"Jrk.N thnso t. hroc f · rni li.:::. · l' e oh 

~pll-t into ueverr 1 'l· ll.l.' t 411i ·~· · • ~ut. r, r t.h 

Tho thre f'"'r\il ifl waeu. r . . th., .. ..:..v n 1n · rao6 

et l (1~54 } . 



lntr!)duo·tior.t • 

f"\ii llt'J to thr; itllporti'n~ ot w.ing the 

w!tu · ~-ont in 

the inv( At1s'•tjJ)n ct tho 4j~cbn1quo ·1: uafi\ul.in. ... in tha 

tielt' nni' t he ntJ.b~ t'llt · nt r- rt et1o of th . a n1r-ml'-"' f'rlt~l 

tl:\9 ~ 11, uince the recult obtnin~d dopontt to t vory 

grG, t Crt·;m.t C!i treae • 

lr. f'JlY J.:nteatig tt inl3 of thn teohni<'' ue or u, "Pl 1 · 

anl1 ext,..f.l,eting r.f the soil fnm .... t n !ilportnn t £: es-t."' 

rnu t te l .. ememberod : 

of 1.11 ) l1r.tg or extrr etlo14 i ;ui t · ,lo f r · 11 t.hc an1na.l .J 

to be foun 1n 1iho uo1l, ( D ~hf ~tho· l'tl1 t b v rie 

no c:nrding t" the t;l~oun bfting· tu.0.1sd. c~ con bin d lf 11 

groupa c.rt' to be stud1~d. 

In th .. pro 

esn e1n11y sntt rblo for rthrop'Jdl are r: n lttnred. 

(2) '!'he eo<:>nd P"illt 1$ eTtro 13 im!H)rtm t <-in a o one t•ns 

3empl1nc :r.~ r ~11 u:rou.p r . ;~ tnunn of the oil i,q not 

r-n.n "}:117 rt:iatr1buto{t either ve:rtior-llJ or hori ... ontr•lly 

t.>ut show ~. d oidod irrog·!.lerity of t:AJMtriblltion. ~hia 

appl1~s rsij milCh ·to th~ tot~l f .lAna aa to th i nd.1.vldtLal 

erottP rutd •-~eei$81 nnf ili 1\ f'nat thnt 1 ust be token int o 



1~ ' . 

full;r realJ. oea bt ~t>"1e ·~~rkt:r hl th1 tiel( tt)·dny • 

.h'~o1• it.ut~· nco, w"C>rk:hl J Wi tb th ~ tc t ·1 r>ll. !t:~ln' , ~h,:iH}'» nn 

fl~~-1:) c :!tne to tbr~ O()nell:t~ .l :m •h t tl ani r:r. l ii wox·e r· n-

UO!Jlj (:;Jotribll.t.EJd nnd in. Ct"HltJOnu.onoe n .;; lJP'l S 1)0t ~Dm ~1. 

of : u.t':t'i·!ien~ i 2'!\ wn('O ad~qWlte . Jones (1<1~'1 1 • up )")rtQd 

th1 ~ O""nelw;ion b7 b1 work on v·tre worm~. ~lc i ... e or 
nan)$,:'t9 011. ~ ~e att)d by "i.'hOI!lP&Oll waa n ~ i ocb. cub~. Howevor, 

r;laoaow (19Z9) sb.o ed th! t the tollc; bo1a :tr1 tho EJI)il 1.t'O 

nnt 1i tri.butftd rondnmly H.nd that dct col l eota d. b ~ .netho tl.s 

u.ch 'la ~h.omrn;'Ht 11J are in de,_uo.t~ whon tre tt1d ln. tl.z. liti'l t 

ot m6dom tntiatiec.l nnalyfl11::. 

Tb~ 1 .ck or r.f\n~om12t tioa lD the nrlbytr--·eid ·nrm h!:"o 

rect"t'l'ltly beon well &'lllon trn ted by Ovorgn• rn i~l ilCn ( 19' ,)) 

n.tld th~:re eem• nn ronoon wey h.i'l reaulta sh0\11<1 not n .'11 

equnlly tn urthro~odv. !ho trregulor diat~1butl~n ~f . ¢il 

arthropoda 1u Bh~n 1n tteualt ~ obt·linnd in the pro .... ent itt• 

veati :tion (•tnble 2). Here is -r .(.""''l"C1Gd tm numbar ;;,f 

cl'throno<1n 1 mit~• and !f..i.'Od\1r1d.u·' in nloo mpl :, t·lom 

on a grid systel'l) in on areu ,'"!f na a u.· r.e ;;ar , \n) in n 

p tcb o:t wn t e land nd (b) ia n p incni)pl e :f'lold. ~-.tr) 

numb r of nl,tbl'OllQde obt.t1.nod pc1• · runple V< ried. f1--on ~2 

to 160 nnd from. 3 to 64 re~;;pectively. .il.O~ 4 (pat.:o t 8 

abowa ths vnrl.ation in tha numbol' of Mim~1s within n 



•'•L ~ !""c:·~_:vp·: 'f() 1.' U:! ... 1 r!l~ 0 r r l1(\ Yti.;, •1ll t. :')fi C,l' . not . 
cle· r. t~·~·r'lttv 4. 19Ut) l ba~ end avour6<l. t.") •ltt•l:-in 1 t 1')11 

tbo g ;;n tmll ·'lt "1 11 ~t!'notu .. \• but ~l·'Je not oou ... ldtrr hi 

rc·n.lt li~ncltl \"Ct. . lt i nt~ob,.blo th .. t lT''th the 

ooa r ··r~nl) ~.p ~1")U ~ nd on.v·1t1t'S ill tb I il ro th. \ 

m:lJ~r .. fltO!'t~. n1 pos :l.bl'-' 1:np~,..t~ •10 of r:~ fo1·· r i 

itlu.str t b,:r th'l !&ot ... h. · ~ M'J'entr .. i""n o.t f"ltln 

we~ ft)Ui'l, 1n tr.t) n mpm .... coot -nin; nl. co d ~.a ·• 

"'he t eh.~1q\l.& t>f S:l.mrl ln · il.'. tJ .~:)n~ dored fir t, 

takin''" ittt•) .C\(H\unt tho t~<) "'Oint· wl.l.ioh h ~" Jtwt lit) en 

~~--~--e.p~1~~~ : 

10. 

··run.bo1n and ttiJo:W (1938) g1ve tlu.· e uwin tnCJLnl tt.ee 

()r. aoil aamPlin..~ :tor 8{)10 io 1 rk •· 

{l) JRgi; !P~-li£W' - Th1o aothod t'O~i te of t1 k1.ns a 1n. ·~ 

1pl! t""t . p ~rtict lnr point, ond is 1inl1d I)Ul1 .ibr th t 

point Ol'ld f.,r tho time Qf ar lnlin··~· h1u i cz 1•u.lo ut in 

t u.n 1 a "'11)11t.lg beo •.u~ of the irre ul.'lr tl1at~:ib-u.ti1')n lJf 

tll') so11 :tnunn. HOt"rover, tho motbod h. bO n u..- ed TJy m ny 

work. r , <' • 6 • 'thomp "n \192~), Ford (19aJ; "net tt \1: >1 1 

t'th.C.u~e t'indiA ~n 1n oomrn~r1nr: dltfQ~ t re .. ; \':'¥ tlnzaef>re 

bo lnrgely invt\~ltlcted. 

(2) :Jerftll. G:":tapliM • .Jarnpl t' t c\sn : lt'.l a lJ.tl· :)r a ;rid, 

1Jl noonrtlanoe m th some l>l'>$C,nce17o• ... nrrn or tJ~ n, ~r 1.1.. .}d.. 



(3) ultiple grgplin~ ... Th1 

at• a .number of soml)l, ~ more or lea at rtt.ndom ov r 1!t'l• 

. v 10tl lJ nnrked out uren, u.8Ut\lly known a a station' . 

-r.m ae ancpl ea My thon be ~rgc('l to ut vo a ms. n por l e 

()r rJtr;y bo t"bul£ ~od :l.no1vidunll1 4\.nd Ot) Pttl"'Gd with other 

st tiOA b; ~• nn13'aia of ~·arionoe • ln oat o .c ·., th 

of tho .:e heolwtouo 111 be \Weft. Thla th.lld l.f I .. wli · 

a to b tho t)IJt 1.1 tu.l ~r tho 1west:t g ~i~n ()f tb. 

eao .... fi w1 ot tho ~11 an u ed in tho lil' nt 1uv) t -

1g :~.;io::a . 

~ relAM .uetn~tl • 

:i·ho Jnthoda c! ob tu1nia., illpla r 11 • t~ t· o nain 

a tel!O:t·1 oe : 

(l) 

· ~hia mothoa. 44 oi't n 

t d othcz:·~. uot eoneGr!! d 'th. 1.- at qurnti t t1vo \'1~rk. l t 

entc U tho onll :lting ot th trJ.lltlo. ,n en~ im: dl[ ly :m t r 

the ut"!noe o1 tl o1l, b;; t'.-U'fllnC (JT!r-r ton~a~ 1 r··c clod 

ot earth t·nd b7 b:ru.ahing n :1 th~J 81tr:.f!'r~c~ 1 :;cr or the ,:1.1., 

v get tlo~ , litter, stG. 

Th.ia ethon 1 obv iau$ly or no "L\~ fbr th llor nr 

lQOre oti 'fe a n1 l£: 1 .~u.ch m! ~a a~ d Coll "'!':'nbol , b·tt : 'l7 

give e..sn4t1bl a idea or the ab·mdr- 1~ ... of &O ot th6 l ar or 

t;,nn t ~tWh Si;< ptory:_;ote larvn~ (Wire-worm 1 Whit t:;ru.\> t 

cut-w r;us, to,} 1 io<"~r.~"a r-,zu1 nyr1~1 ~~or.. ( .i}il~.il "' and 

<shi.lO.a.)01•aJ)e 



tu1~ber 6avclopment of thism~ th~d ia t~ ink tin 

free and &) trap animcl run~ 1 ur:r, c • fhl 

thod nlso, oanno\ be uwod f.·· y_•·J.ntitative .,r--, von of 

r:. compa-ativc n turc, s1noo •h u:...tQh ia . -:'cnder.t on th ... 

r:.ctivity ao 11 o on th bu.ruianoc of th f. ~tn~, · nd ttc 

pro once :lf one large predntor ou.cb a a c· r bid beotl J 

It i · nl o 11 tlil in l?~lml".J;ion -.tudies 

!>0 
~eo.imon 11\ o ught a ... J~ for 

f ut·.lM "J tehlllg (v. uor rift 1C]~l1. 

(~} t~r4 . 

O't' thu t1U.t:.ntitat:.l.'V(l :;".;j~'1""ti?n ~ ~ .,..h. t :~ru. of he 

of n o1l arm.;tl 

In vll wsmpli ~, 1t iG n 

rrn: t h . .~.. h -cho :J .• pl . 1 t t. i; , on . !t ~) 

~ ... .... , 

ollection 

•:nd the 

many workers (J · Ja .. l :';, 13 i ~r'>hJ , l.'J~ ::'! · k rl,l'li, l955·j nrtd 

otber ) thOt t~ (~res..t ":' Jf(!rt .)~' t".e .. !)11 f· P?ta .i. · c:.1n· 

j.le 



~lilo 

n .. .. .,v 

~.nJ 1 ~au?J&! [· •• 
• t;re--t tU.Vnrd. t1 r'lf ~ tl".O!l hr ve v .. On 'UO d. t;y 

(l) 

'"'heae • tn~du m.",~ n12inly u.$ 1 in 11 ttm~ ~~~;lin,.; , 

1 '"~O ~lter :i.1!'H~l 'J.:.'.. in;-· Vart a.~r liri·ft (19:11) t !1.;!. Jc l"OOt.,.l t.' 



w~nll (· .o. h.v.·i;.:::~A) fr'l,.l · ....:~lvun nron or t'oNst J.."J.-,or. 

~ecbe (l91Gl uvll;<Jteu ti4E' litter ulJtt oebri~ fl'Om "lJi.>r ,~

:l ut~ly H.t..u., iiqu.ro r .1- of. r z111t..n J.m ·le intn hi · 

w•r ·.J ·,'' n • .. c.)}:_n.mln a. it on hi •J wr::f to lie Yi')l" • 

l.n :r,.-=. pl'e H.:J:.t !..~,;.v~cticttion tbiD ill6'tt )u o;:.; 11 .d. 

1n the C-';llr-nt1on o.r 1::.ttur on !l aoil fo r t.he E':d,:r ei' i.ln 

bo 11:.a • . f.)l .. .f'c .i~l:t uotUp· .Qi; .. 111 ... . 

: "\):• 1 { 1.) .,~ I ?f'lt:, '3s.' . • • tl3. ll J3~ } 1Gi:Hl ... 10 ' h0 r type ot 

depth . 

on4~ ~ (1.9~'!} 'lfi~i nli)tfJ.l !au• ,-r '?n~ a(I~.v·r t,\>t 1· .• a to 

rt~movt~ h.Ltl r.oll gum-: l~ ·• 

7-tJat a r 1 :'If ls lJOtu• t r) ~ Jt.-·. i.~ e •:~oh ~~"I1.D.W, . .ud this 

dcc~~acu the n~~bov o~ ocrnpl~a ff•~t o~~ be t~ ~ t ~ ny 



moat o~I·n in·~ \HJ'vl.g · t~rs usa oono uort I'Jt i.u ctt"tlJ)t.m·t 

to Gut ,1. oll cO.L"-11 , var;;J.U. · l.n d1 uneter '71th ·he tv· ,c 

1~ • 

~re g O.l' 1~· 
" 

<h.otriiJu.\io<l tr.en J he u...a c- ..... ~.an· • 

. li u ,,J,, \lcJ.;;.) u..- u ,.. · .. lv·lfi1 ~ \.l ~ron p; po , ' . 2 1nu tC 

{ l9o;J.I -OJ ei. .~.ul.ll.">l" instru.n n t . -.; 1uchc u in {ti m· t r . 

Thia ' ... to ... ~l.id lu tL.f;l :p~:-e "n t irlV J ti~ tion · nd t'ounl 

to be .. au.· ·l.a.··. l .1noo i t Wll rUf.i'?icu.lt vO \.'~1v th 

il ·· pl'J 6 1riehe 

Col, (195~) hu~ ivacrl u , 
.· ). ..... 

O~i 

.l-11·) ...... ') ' ; ,., '"' ..... ~ ·.t f'!d 
" ~ .. .., ~ ~.., 1 • i..Jl.L.r ,.\,.·~ ...., ... ,..., '-" -



, ~tc .. with dov ice .rn r rgmov 1ng th, 

e!"re iot at. 

~£ pl1P£ 1tf -ore nt inv~uti .... tion ; 
r • r 1 til . •• •• • 

In tho prosr.m.t 1nvast1·:nt1on•• 

out ~n ~ollows : 

It. l'V found that ~ith th a ,par tus uaed ,. nino am.vl e 

\ter.~ tih sr.1n1mum ro~uirod to ·tv n. atnt1 tierlly · oo .r te 

t · at~d 

Ch 

.ll~ . 

oom_p red · O!'"rJ .c on "'3 l~hin th 1 

rd • 
"' 

o.ch w [! 

"<"h. . t t1o.n ' <tnlch nllo. d fm! l o s 

due to CGident ~nd l n ~~ to the fno+, thnt tty pl a . hich 

st, coulQ b di rog d. 

h:'~:c· P.t.~tJ . .:.ble, u tr;i ' rH1 .. t'i ~r nvoi~d in ·"•lr\p lln... ~ , ""th r• 

loo ~ha ~a; ::lin~ 'Tna o~!"~~d out more ,Jr l c ·a ut r nd<Jrn 

.11. thin the at1 tion. 

'!'hi mov iL the dnn:or ::tf diurn ~ vor-

tical mi, 'l" tion .... ooul d !lOt 

be r.J.l() d for • bt.,.t • by 'tift t ins sr ples t ... !kun ov~r n h01 t 



poric ot 3 111ont no , the e batlge 1Jl :r~nmn. ~ a found te> oe 

not o1gn1f1oant . 

th.e 1~tst~nt ~taed in tne pl'(;l ant 1oveat1~tttion" 

wno 11nde to u dca1gn ... 'Ug&enteu by Frofe;;a~or wer nol c :n 

to ba uuper1or to tho a desorib d 1n 1.t h~ lito~:,turc f'or 

o mp11~1 mioro-nrthro~ods in ~h~ oil 1nce it 't ~ud 

·n· u.re th~t it i u dr1VtU1 vertioPlly ii.n:to t bl:l .~;.11 . n1d 

prav nt oboltng. 

lt c:on i ate\2. of ~~l ll.r 1 th ·. t ~ u( h 1nt rn 1 

diame·i;er Wld lengtb or t 0 fo .t . lt is hol .. llpri, bt 'by 

~\ Qtp,ort ool'l :Lot 1n& of t oJl 'tm.bo u lx 1n:~ h.. l !ln ; ~~ b. 

rest on :foi.U' iron spike li tru t o n uo z•j.v· ·n hJtv th~ 

J.X>Ound. rr d&ptb to which tb \1'\l:r i .J uri van .L. · con ... 

trolletl 'b':f an udJU.Itable ~ing Which l.lO· • to ro t on the 

t "P of thu tuoe ' hen the l't!tl Uir c.. e1er'h b" a b. n ~ohod. 

(i'iguro l ) . u.Ji l1g thin 1J1atrutOOn.t, core r>f 1x inchea 

de~ p wet-a tnkon tbx-ou,;h~>ut tbi eturl3• 

~h roou.ltin,; euunt o or th ~·tUI'lEl 1n u riG of tnreo 

t al n w1th thi~ 1natr~nt novo been comprtrt~4 \11 th th·'PO t'Jf 

too t· unn 1n a bulk s plo 1jh· t hna bo n "ell mixod .. nd 

di v-ided into oovoral srmpl e o. 'rhe coeti iOl.t.. nt nt \f:· rlnnoe 

oQnpnre fc.vou..rably. ! hoac from the u()re sal.l}let~ V <.l t>J.{)d 

fl"OII 2~l.9 to 36. ;,; an d tho e in the bulk tilllple~;~ .• :rom l :, . b 

to 24.~ (Tabla~ l un~ ~} . 



-r ~====l 
I 

i===:::J<--- HAp..J DE. L 

STEEL CASE TO 
KEEl> A(JCLII2. 

UOil.rGHT:.. 

F1Ji. 1. 
A':R!tr lior Tp tr~y 

SRA.SS BEARINGS 

STAND 

IROI-J PEGS 

For &Mol. road Hottdl • 

2G . 



F v'lfA. 1 2 5 

POdu~idne 154 219 15. 160 100 

U:ite ].20 l.83 ~;36 134 1 9 > 

Podurid.'lG 
1tec 274 401 29 ' ~~9 4 ~70 

To tnl Fn.um. 313 451 3 • . .) 3t:6 4~4 

i oduriaae 251 292 362 170 30'1 

ito• 2·J3 103 25•l 12~ 155 

Po<bridao A 
1tes 454 485 603 291 462 

Total .n.1u.nn 52J 542 690 35~ 520 

DUMB RS vF .. R'N:lHO ·"'JD$ ;~ ... 'r•' 0 ~:.U FRO! 
. LL- tt ~D .Bv"'LL. • "C· u. t • ..;on • 

'1 

224 134 

158 ~~6 

382 2. '~/l..l 

447 ~g4 

., .~, • .,v -
216 ... 

45Z -
&02 -

;;-) ·~·U:J D .A 

27 . 

co-orf1c1ent 
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.Poduri dno 53 21 45 30 6? S6 ~; t.}6 ...,z 38 . 3 

•itos 69 65 Bl 55 80 '11 71 56 58 14.4 

Poduridne and ite 12'1 8G 116 S.'l 147 1 :? 11~ 9Z 81 ~1.5 

Total .Fnt\Da 1~ 94 146 '33 160 119 123 10' 92 21.4 

.... -
Poduridae 8 ].0 6 ll 9 9 8 1.4 - 26. 1 

Kites 2S 4!1 23 31 42 48 zc.) ,., 40 - 29 .. ? 5 

Poduridae tmd JUtes ~6 5'1 29 4~ ~l fA ~0 14 - 3 ·. 9 

'lotnl. Pun 40 62 56 45 53 64 ;t4, 6~ - 24. 5 
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tho em'llple oollllOted · e~..... li~,.., ht frn t 1 i l i to 

the lnbt)r!ltoey in b£ ga of ttn~l(t ab d ll.<.m ~~t..,d 1 re t")l"'!!td 

1n the o till norted. 

\Jolt (1952 ~ oons1ttered thnt it anmplo · we1-e at<lred tor 

nti:l le.oeth of tlmo . the compoa1t1on and nwno'l~ of th r l.lnn 

'11111 b'l nl t rod by predst10•'h & th~roforo recm-:1! efltt tho 

ir.necU.nto freo~1!1~ of tho eo.rapl s to tmmob111so tha fnll.J3n .• 

.Ale to lt'ck of tncil1t1--'8 it ,.ao apO$S1ble to .troc2.e th ... 

l'l!lploa 1n til"' pre~ont inv t11·ot1on. To oh ck upnn th1a 

r;o1nt tho tnunn 1a tbo aamploe . r pl.ott 4 ·.1n t tho 

nt\rtlb&r of ~aJS .troi:l eoll ct1 n and found not to iff r mrH~h 

up to t1vo Ooya. !he oo po itton ot th ~o pl a 1 ~ &1 o 

rnn\Jh th~ oame ( F~ 2 • 1 

wb on (19~5) 1totos tb • .lt it flt>t tiOa mothQds nre 

ttaetl fr.>r oxtr~u~tion. thr ttsF~iU"'}lAa iJ oo Pre orv: d 

1nuof1n1t 1.1 in ro~ltn • 

• t!lOQfi ot 4~l .. rt2!lDf5 til'!. :·~u.n..'\ : 
:'tom !iA? ··oil : 

,, be motb.o4o of extrnetin.; tttc f unu frl)m th soil 

very Tar1od and nla.ao :st over; 1nv Jtl. tor he hi or~ 

· 1 thod.. ho J)r1n~1pnl onoe ''4.11 bo brian; :rev1e~";ed h rc . 

·heN toll rouatl}¥ intQ t\';'0 t.apc ; th~ ohnnto 1, ~rld 

tho~o which u e the J"enet:i.on or the (\n1mnl, to ext..x•aet 

tb.r;:m. 'i ho roecbun1onl nothotl. · 111 be tii.:ac•1 QOil f'1rt.t. 



\1) HQ9f .~0 £!;1lJ6 :· 'rh1a method w~ a tl.llOd by mout r}f tho 

orrliel" ork'}rs aJ.Ohfl"' ·e-teo (1~07) , li9tbo {1916) hnd 

othora. TirJ f• una. iu uortf3U out by oyo .n d wit b. e. hr nd 

lt• prino1· l d1 .... 

adv· ntegca ere thnt it 1a vory 1: b'>rl()~l • tb3 r~ llor 

P.l'limnl are dift1oult to !l!?l! 8 th!\Y' .1~-va Ml<1 U l:O 

tl.1na oe ll.J overlook d • wh l o ~ ~ ey ! th r;'ll)l"'() '. eti va r'tn::; a 

(ou.oh as Ccll.Gmbol } 1Tl ... :/ t fiiU • l £ CQI'.t.'.t.Otl 0 lt ~nn-

aaion tiou.oly , nd Vi th &ma l.l .\)1 u, 1t m.ny iva uutt :r~ 

cntoh9e thell th.o Berlese ru.rm 1 (,'or ltma l94Si. Too 

~orot length nf tln re '{u.lred to ao1•t out even n SIH'll 

thod d~1 t1oflly reduces the nurnbc~ of 

s ,:)lea th:!n c n be dell~t with at UJ.J Olll ti • 

(2) JiSiiRK ;- Mnny 1nvo ti utors auoh as ~~~merman {19 ~5 nnn 

1907) and lU.ng tl939) btlvo paaaed the drj ao 11 thron ··h .~ 

for ~iu purpo~ is f'l g'lred by l~lt (1955 o). '~,'hill 

t:lottnd iu L 1'lJ. when om i s ~oek1n thG large1• ar:!«J. 

tm,~_hOr ptor:r ~ote lal~!:e , n.~p~l 1nacots, !!r s hi) .. )or 

ot. .,mda. etc . ~ bu.t su.ffera tron th'-' d1 t'!vvntn(;'-3 th t 

rnn:t v th ra~Jx• c1eli r-te rthro,1,.,d:~ ttre d. ~ od in ni !V• 

1ng. Tho ~ n1rv·la tond t!' ot or·t a i th .. 1 .t, und boeom 

\1 r:y O.ifiioult to suo , GO 'h t ,\n~vit vl;r mnn.r 1 r the 

dOvel.,ped iJ1 .oorica for ·ire- ~om u.I·v ;; {L lll\6 ot 1. 

19!.>4) . 



·totti (1922) dev1 d an apparntue ·mereby the Cli~ 

ia washed throuah a sorlee of ern.d~ ~l aievae bJ Jet nr 
ter. 'rhi a .. .P0-ro tuo, thou.:h grontl:/ ou.ne rl.t>r ttl the 

dl7 s1ovo.. hc.s 1J7 ot· the mo di .dv antnso n d 1h 

animal.- at• oven ore lilt.ol7 to bo ua g d by th~ J .t 

of wuter; tor g n rnl 11rv 1 ork it hs.t~ t.109t oeeo 

largel1 oup ra ded b3 .i'lot· ti on i)roee ea ( ce belo ) • 

However, th1 nLllHU~~- tu.o orm dO" 1 w1 th v 1•:; 1 :-.rge c . p l rn:: 

of a oil; 1 t i s tbe:r&to:re ver-1 11setu.l fo1• .1ro-t-·or 

surYOJ'G Hid i o till ln uro ln th1a Ct')nrwotion ~ t oth ... 

omatea4 <~tricklnn~. 1~44J. 

1th 1cv1ng. 

(a) !J.o~nt&on_ ttgoP.nilotiM-.9,., : - Tm 1doa of using f'l~t~ tion 

to sop rate the t una tr~m tho ...oil w tirut tht.)Uf)lt or 

bJ' Berla o (1905) . ln ito e·Jrliaut torm na u.. nu b.V 

fl'hOU\pattn (1924}, th oil ' e.G merely br()kon U&1 un~or the 

tvtJtnr nd the an 1m 1 

tro ~ rolJ.tion of sfl l t to in ... 

ore~Go th~ apoeitic g~ftvita of the ~luti~n wna ~\nG~iv a. 
The salt mo t ott•n u ed lhr th1a purpoee i c ~pa~m ~nlt 

since !t haa e deflQ~culntin~ etr~~t on the cl y ~r ot1~u 

ot the o11, but oo l()D · rJ.t i& otton 'l.l.~d . 

Tbe m~th.od of oorol.J ~tirrl.tm the omp. /a u.v in a 

aolu.tion of the Glll t 'lnd (":>llactJ.n· · the f Ulla o1.i' th 

s urf!.•Co was used by M&n.f er rly 'lrb',ra, ,~n'1 is Htlll tL ~•tl 



for the oxt:rn.ction ot ft unu :.rr~m mud. (Ur1· p , 11d I.~l~yd 

1954) . Bu.t tor soil - , aovoral 001lplioatoa. .nachin u 

hnv e be .n ae\1 ieed. 

The f1r t of those was rao.<le by Lndell {19Z6s nno bo

o~ uso thi ua the type o t np~ rntus n od 1n t te p _ drlt 

1.avo ·ti";>"t.lon. it ill bo Q.9acu•ibod bel~w. · For tv1ro\· 'X 

' 
oxt~r ction )al t · ud !!olliok (1944) aov1ssd an npp r tt.. 

1\ 
oombin1ng wacbing tbro~~b iove ith flntsti~n ~n~ h·t~r 

n plied 1t to c1oro- nrthrop,da { al t et al 194a). .-tr.iak .... 

l P.ntl (1944) modified I.e.dell ' o uppn~tuQ by 1 1t tin, thtl 

Bottling tnnk nnrt titter. 

~ aw (1955) h:11 tnx-thor ttodifi~d thi pr ce fl by th.-l 

·A.< :Ltion o:f f' oona1dero.bl o .nro•flf\t"" tion t1• ' t,;pnt . ·ro 
a ,;l e i first cov red with n l ,n t xcn =n ~ "'l ·J. tion .:"'n .. 

t ining 5' ~rrn s ~odi\ltl !lex t , h.., h. t d :·~ 
is 

.:Jodium CnrOOJlf\to !J(':r 1 1 tr or \'1 t a: , :'rh1 th., aJ.r/ r~ ovoa 

in ~ vc.euun es~ 1onttlr. t he ~oil i s tnaa con i~ 1• b)¥ 

1nvente for ext.r:1otinr.~ th(i ('!,.11 f'fluno. of eulLl VrJ tad 

1 .ndu1 but t.uw tat:-:s th·.t it 1a not dtJa1gned f!Jt· ~ rc .;t 

o1l ;J a huo not ooen tontod on ~hem • 

• e.t •.• t~.d.a_.~.h•i•c•h-~.e~o._.__.~._.-~~----~~--: 

'l'he oin.olc t or theae etht'lds i oJ the 



( aerr..u· rm. 191 '/) in wh1f!h t~ uoil nmpla i s nl nced io a 

mu. lin u g an su.a~'en deti in i\mnP-1 ot ~ ter. 'roo ~ l l 

nnimol 1 ve the o 11 · d eon.greg te in tho b?tto 1 !)f thS 

i\.tnnol i •ro they ~3 uo 1; r- )pe a. <>ff • .l thou,_:ll 1.nvant ,u 

for nc ' to d , thia 1 · ullnoat tbo vnly nre:; in ·: hJ.~·h th ... 

:l1l o. -oll.t.n:_, 'tnrdi·~r .doa Md eoponof\s y uo extr., ct"d• 

lt t 1" eptolloo !Jollonbolo. ~nd .nll •'lit , but it a 

q\lptltitf! t1VG propertiGO 1'1lr 8t11l : Mbl"l")pO.l8 {)~ dt'UUt.ftLl 

~c. i.L':.Ve ncvor beon to.,ted. 

l t :ta ,PO$ lble to o:xtr ot lt·thwom fr!)1 tho '11 

b.t Pte ..nil of their rer,otion t.) ~·n l c .. ·1 0 ii~lo ( ..... teh"" ll 

19051 . Th1e ~- n nev r toen tri•)d ~ r art~u._oiJOJ • Q~tt 

ny oe 1101 bl e . )tr1oklrn o {1944) ocacr1be d l'let.hot1--

tor Ciriv1ng 1nsaect l rrt8 ou.t of ~be .JI)il b;r tle....,.n or 

!1k r pellont :>lu.t1on. -~in thrt qu nti t tiv v J.;l!t or 
tb1 i s doubtful, 

os;rJ& 1!2 .14,JYlROl : 

By tnr the mo ·t importqnt of th ue cth odu ~:,."10. ~t..i.ll 

the m<ur t \-li dely usod. of ell motl\ode fox- extr•, etitt~ th 

moclificf1tions . 

OriginuUy invented b1 erl~se \l«J ;J-5 ) tor tl.o , .. , l· 

1t! tivo r· thor thun tbJ qun.nt1tutive tr rr 1nat1')n of the 

soil xn ... aof; •un . • it 



to r.l:lkG it ·c:t ore ucour .... te ~u ntit~ tlve in tl .. l'UYHJrlt • 

Ho" ver, rthUe at ill tho out u.sotul t' >p::. re.tus :fer 

qunlitf'·tive t.ork, 1ta qu.r..ntttatlve a.P:Pli CU' ti()n aeemQ 

i.toubtfu.l. 

fl:r?. Oil wna pl:::cod in the 

wi vo and tbe tunnel w • gentl7 .. rmed with a te1• j o ! :t 

or by ttxl 8\Ul• La tho auaplo dried out. the r ·'-HlP.. ~n1-

gr ted ~wnwttr<l , out o£ tb.e .. oil. through the Qievo, •\nrl 

into a bottle of pro "'l'Vnt1ve ut the oottom o· . tho 1\u1rv:1 . 

~he uumodified lorlo e Funnel hNi beon u. 'd by Jlola. ~ ro 

Deboultov1lle (1960) • atts (1951} rotd by La 1 nee \1953) . 

"tu.llgren in 1918 modi fio thiu sn t h· ·t the 

ap.J)li~d b7 an Al men t or bul.b t')var tho ttunlel. 

tint was 

It s 

fu.rthe1, moaif1ed by Ht\( rlov (19 "'I) -... h1 :fntt•od tood . ~h1tll'KJ' 

to impro'fe t.ho drJ1rtg r,f t h.., p l e d tl') r duoo con r.-

•~tion . 

ariag (1954) htlCI clnimoc.\ thnt it u. . 1 . ~r.::s n a 

beating coil r-re u.sod 1n conJunction wi tb a tbori~Ot1ts.t to 

prevent overhoatins, vcr,r muoh bottor c .to~u or anim~l~ 
r.re nbtcdn.od • 

.. ur!lhY (l95obJ h na roacnt:ty do;.1,'Jl04 a funnt•l o 11 bl e 

of' den.l1Jlg r~it h ver1 r...-:w.ll & plNI {two i.ncm a in "'ie!Xi tor;. 

Us rie ~r (1944) (;Od~ool®:rod that till .Jerleoo ft nn l c:•tch 

flas gra!ltly iac:reouod 1f t.lu> oil s.Jnpl o t t'S ~ 1:-e d. .dl tha 



fun.nel a e blO<lk which h::-d not boen br()kett up. ~h.t.a 

hns inoe bttf1n cont1rraea by iir:.ofna.,en (1955 J. ~·or61lu.nd 

(l94Si oompal-ed h~u·Jdeortc;d s~ple G ···1 tll cotohca tro,11 a 

?ull5r n f'U.nnol, and tou.nu t h . t tb Munt fr·"'Hn t l . l!:> t tor 

\VQ 8'4 ll r irl. j"/ %7 grt.'l\ll>t t'xtt tru t the ri1 f raJ:t!t'1CO b·.ttWC1~n 

methods vorind t~'~~ c :t•onp to :rout> . 

ln th$ present inVe t1. ~:t.tion 1 th rea.J.lt'* f:rorn 

~ullgron ftl.nncl. nilinf" brokon ~11 , wel'9 cor.;J.' ... d ith 

tho e from thO Ladell. pa.rptus, rute1 tho aumber& f'mm the 

~tllgre.n were nuch looor. 

ror th extrt:·et1o.l'l or th.e :t~un rrom .roro t · nd lH1~~h 

litter, the orlo~Je funnel (or hs.n4 ort~ ) 1<~ th >ulJ 

nos ·1 ble m tbod .t.noo tbe s~ ~r.nnot be tt-eat , <1 b~ th 

:tlot ti.,n autb.od.. ~~v r , the _ .. orl o e funnel hf'1, been 

hewn to b evon mor on-A.tic for littc;n~ tron :tbr ~ ')il. 

· (' '!l.o:toc\Jon l~55a) r..nd ttere 1 prob'lblJ no :r& 113 cr:J.t.:ul o 

method avnil blc tor the nuantit~tive ut d4J t litter r una . 

A mnJ~r dJ.ondv ntr. ;e or the · rla •~ :f'1.lnncl 1 the 

l e nc;tll or time it t:1lte to cxtr"' e'!i th f ttn o! t1 aru. nl e . 

It h3 been uhown b; · tt (1951) . nd by other t:wt he 

roa~ori tt of tbe animal• t~ll "lu.t in th"" :f' lr t ~4 hour 

but the l ast on s 100.1 .ntJt ne · - t ·:l' : v .·;," l on tlt • 

In one oo. 1n too pr 0t~t 11 .. vo t ...... o.t io-n n1 l$ w xo t ill 

being oo.ught up to 72 boUJ.~ ~t~Eu.· the vumt'l e wns m.t intt) the 

fwmol . Th1e di advt.Hlt~. go atUl be overcome by uel b tt-

erioe -of twmela so th.~t Uk'WN fW!l.PloS " 1 be l? rated 



toget oor. 

A fW"'tMl" disadvn.ntree 1 thh t the a·~ :'l e .11} t be 

t>l t eed i n tho .f.n.al'lel Tor y oon nftar colleetion. ~hi• 

l imlt .J th tiict oe trom th 'la.bort:\to~;r i'r;lm mien 
nw:rpln u ct\fl b~, co l leeted. It t lao prov'!nt a c.ny .3 to ~~ ;o 

ox zr~ploa and 1.$0 11 1 t(l th numbor tr .. nt can pr 1fi t bl .; 

b coll etad c-t r.;uy ..,ne ti • 

.\..Otho~u ot 9Xi£ .ot io.rt ,UIJ.e~ ip_tbe JU'! · !l,;r.ti ~J'}t 

ln tho preaen\ 1nvBatigr.tiC)n tw(, method& o.r e~tr. ot-

1ng the t una f l.'('r!l t h, oil h.-:v b 1311 trio d. 

(l) !. b~tt ry ot 'rull c r on f'~nnll ':t· to 

Tho oo f'llrulOl Ol d s.l :!":.!lli oy .. roi'·~ r J. :>:nor-

Cooper, and. er-oh o.e h!s~te b;{ , 7,_ w tt ,loct.r1e 1~ ht 

wtlliJ • lt l. e !'Ound th!.. t c.t ti.YiO UJ'lCllH;• f·01 "~t th~ tr>t l 

ffuna tnn extracted 1n tbi ~un. l ( bQ 11 1ple bo-ns 

trwut~ rred t, tho IA:u\cll p~rrtu ~fter 72 h.,)~a in tho 

Borl(ia~ fanuel) . 

lt ho bf:t)n 0 llt~d ( ;ntt 1951) that , 1 t~~> inr the 

aoil rtpl wit h n~tor prior t tl' .. ~ttno.nt in tho ftumel 

il11eht re uul t in n bet tor (L toh • 1. hr .. 9-x'l,)or:tr.l t .1~ rt. 

~isne4 4 3Jrried out to to ~ this. The c ·v c~n

flieting rcoul t s. 

Io euoh ot t he• a larao umouut ot i l >'~nc thl'>l'Ot\~hlt 

:mixoe. ~nd then diotribo.ted at r:,nd.on ovur tl>:..t.r .ramJ ... l a 1n 

equt::.l. quantitioa . 'two o:r t.it so .tunnel s \ re moi otan~d ni t b. 

tho at:tle amount ot 'Wt'. ter tro:n a fl1 t ~r 1 an<l two we :r;, left 



a.a n\>ntrol.s o : .. ttot· 3 days th{l a n;·lf\s • .·re tr- fJO!erl--C d 

to I.nciell ' fJ ar: Pnr'tti.S to G""ftt" ot u~ f·· · o~ • ·nninin . in 

lUtl•>e d together UQ we1~e th.U t\\'!} coxn.r~l~. 

~unts; r-eoultin'J" from the o ox rim nte re aet 

out in 'able 3. Tho7 'Ver·l to tod for u1f:niti~c"n<'o bt 

t 1t1 · t o~2test.In ex~ril'lent 1 1 ca sip:rn.fio"'ntly hi '"'hor 

prop~rtion was ~Ytraot d trom tte tmtrnatod u. J lo; in 

xperil'lant 2 :a. cl1£h.tlf b~thor {ai.,snJ.ficant ot 5) lov 1 l 

oro portion e again extl ... ~cte in the untre ~t d · ple, 

\'fhil e 1.11 e'X.PI)ri•r nt 3 a :rt1 n1i'icnntlt h4;her propor.t1;'~ 

wa extl"tloted 1n the tre teel em .le . 

Jine tho oil :tor exporilllau t 1 fal1 orit.;ln lly r~oili t, 

th1'-t r.or e· t)t)ri~Ollt 2 'YhlB fairly drf nnd th "t for E~ l-1 ritretlt 

3 wa vor¥ ar,; the o rooult ucgeat thnt 1r the lil 1 

vory d.r:f iat"!lr.illg Cl3Y 1mprove tho at'toh Y.r~ 1 t, a)Ut i:C 

it i alre11~ moiit 1 mo1atonin • red ~e'l th e _.. toh, po ~ib~;r 

d.us to tho c .king of the 3 ">ll trtt pin·" tl nim"tl • llo\'1-

r v~r • more toot< e.rn ne~a d t··;t m ·ort .,. hl .. '!'his ·~rk 

ou diDCt)nt1nllod •1neo th orlaQ f .. ntt"l not u ctl 

ru:rtoor in 1!1-VGatigut:l.Ol.h 

J.'}y.) ~ea,llts, however, tend tt) confirm the aont .ntl,.,n 

that tb.s proiortinn of' th t~mnn xtrnotod bj the .uot•lo e 

:tunnel ia o.o:pondent on th(l c~ndition or too t>11 lll the 

1'ielu, nnd ih~.:.t a 1'1xod 1JrOpi)rtion nr tho r ll.Dil is not 

~tr eted eve~;r tim.e • Thlo unkos the runnf 1 n ~001 .. 
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in~Ztl .. umCJnt t or qU!lnti tative wor k, o~1m einll~ or o. eoa

z".tl.~ t 1ve nt. tu.t-c . tld r.ll -·rork t}f th1e df· tvre osrr1 d out 

u. in . a Derle~e .r.:unlel nuat bo regc rded t·.;1'h GplelOfl• 

· hut..v :~: ark n ply ·co th" TuJ.l t;ron tunrwl , u. 1nl; 

b~okon-up ~11 plea. I bav uot bo&n blo to teet 

Rn.rrlov i\ulnol or otbo~ tiyp<. of tunnol l ~n:.. n IJl')<J , 

of ooil• T cive ~oh more noeurnto rc ~lt • 

{2)• Tl\G [ in pparatua u .od in thrJ xtr ot1on of the 

r unn a Ludell ' npp:\r tu.t;, wb.1t~ w1 ~ .1·oun~~ lit\ be ·the oat 

a t18f'!CtOl7 j},i?tu·rtna n'f· l u l.l, .11 "' qrlt1t tivo l)rk 

it fOr th~ reeaon given · lo • 

.. hi" ~pe.r:1tu.a (Fi8'Ul"e 3) oou .... 1 tu or t 1~1·gc flt~b t i l'ln 

t ok \ J t bout :, li:trea cupaeitr tb. top t)f wb.iuh 1 

orowed ~nto a conical lid { ) , the J<>illt oein~ :tP..n&c. t•tor .. 

t1~t by a. nl.bber tff.l~ror . In it 1lil n ~t)int ot.Lrrar Md 

'blow t • ( l v.i.t.h. two .:-r1d , e.n u ~r (1!~) at1d l\1 r \.n . 
There is :1 a dimGntntion t l1k i ) ith a oou "tnt l ov'll 

.. vie,o w1\h two iu.u.i' lY.lrt.ltiona to) . '?hi~; 1 £ill d 11th 

atro olation oi' 3p om anl tu to the l: ::1 ur ~m out-

l.et ( .. ') , v.tle:r; a tU:bo with a ctooCt ok aonn~ote lt to u 

b()ttle tlhich. coll ootu the ov rflov. Tm t il'l'.lr 1ti . oved 

b:i s. a;~ tow o: o~"',r {i!.) attncbf.td. to an olootrio motor (L) • 

.. :.i:r 1u blown throQ.Lh dO . tb t:9tirret• and OU.ti thrOt! ·b h.~le ... 

oo top ot the r..tlrrer v.1nca { 'i by P eo·t·Jres o:t· • 

4
,, •• 



Ff6 • 3 . 
l t 

A Flotnt1on tank. K Gor:r to move otl.r.rst~. 

.B uimcntnt1on t~ck • L Oon.ocoti-o.n to 
Ol()ct ric m€>tor. 

c Vaettt1M :fil ter flnalr. 

.A.ap1rntor ®nta1n1n..; op•cm aat -t~J . 
u ,Jt irriru V'ifiO&h 

D 

E O&".Jt:bined ut1nor and bl owor. • Contoal top • 

0 H.'1l f pt rt it 1on .. 
F 'Oppor gri d. 

p Outl.e t fo:t? uul t 
() LoWer ~r1d. ovor flow . 

K lilanoorJ t cr. 

1 ovor-florr bottl o . 

I Tube to alr com.L>roasor. 



1\he .oil :i.~~J :tJ:L~a(J .l .n tn. lo 1r _r.ld, ... l':e ~·'nlo 1 

top cr"Jwed t)D , und tll.<' t:nk J.ill_d "1th flll -.P~o; +lt 

fi101U.t1?.n. '.N10 tank 1 nm·r plnc d S.n the fro ":> tbc.t 

th~ outlGt ia L~di~ telt over the oe!ltrnl .,ctl on o ... tin 

aedio".entfl ion tan . 'l'ho ")utlot (:>) l s lo.f." (\P n. · 1r 

i .J dri V9 t~OU.Sh :·or r llOU.t 5 r.lit1t'lt Iii r. t lb Hg. _.. rtd 

then cut aowa to 1 '> ()r.l Hg. tho atirr- r 1 th~n t :rted 

a.rttl tho ,J llutiott rtUl 1n f~m. the a p1rr.:t r { >). 'l'ba 

scum bich :t1.o:1tu to the . .u.•:f.' ~~ of the tank 1 !tllo (l 

.btl l)u tl.Qt ( ) 1 th ... n 

clou 4 :.n t thn eouo l'Wl a or 1nt.o tho eQll ctiu- r~ ..n.t l. 

wroro it 1 i'il t reu on .ootrnr.n Al f.i.lt "J- • ., r . Tm 

otir::-er · !'l.lJ'l f\lr c b()u.t 10 minut s a.nd thP.l! +.h~ ~ r. r tnu 

1 tn.r:ned Oif. '!'he upp. ~ tu. ln then run ver tl 1JOOnd 

tino to cntcb. th) G ntl~ l ( · hie h. , y not }.~._ v f l"ntud 

!h& wnolc .Pr ~oea .t.n lud1nt~ tne f11 11r.t;,_ 

ana. &&tting up th!J np_pur~tt• .. tv ~ c w-..nr ~ hou: , :-H thi~ 

1 ,. vory rea:" a¢eding u ovar ell H" 'V'1ou.s m thoa. ·• 

This J:rooe • 1 ueribed in dot 11 h'l L dell (ltJ, 61. 

li n:r·o rtun c t .lz 1 t ba be 11 irn:po ~-1 bl to t ~ t t ti 1 s 

n. p r ttul gninst nny other :tbm ot fletat.ton I>~l~ tu ... • 

bu.t t.10 rAfinomcnt3 we:r.; trl~ct. It wo..a ·~8e tad b~ 

.f!r.'!lf 8.JUr ~'mer ... ;;ooper tb£. t thO T...,. dell r.ppar::tUS used ln 

co Junction w1tb tho orlc e tunnel o~lu give a batter 

Tb.1o e.G tbf.r fore teate '!ld the r ij llt \7h.1ch 



are uat out in Table 4 ab.ow th• .t -tnnro .t ;.: n{) 1.Jn1 i'i(v·nt 

tlif1' :n:{1n,·co bet'mon tb{) entchtlo mnl'l~ b;y tho t~ metb.vfi , 

lnctea4, ther i a a OOllfiidoroble &:.nt~r ot losing A"l r'K.l tH~ 

the f '~Ul'l~ in tr "tnaten1.ng the sc'l'.lpl c trom tbe 1\lnnel tn 

tho L, dell · 

L.odull • o ,\r;par o.tua 
<!i~e , • 

~'nueal t.!r~uua • 

orle ~c i\mnel, l"t)ll" tt 
g Lrld~l;L ' Sf -~pt'r. tt~ci • • 

r · 1. 

21f' 1 .. 4. 16. 1~4 

12'' 

trot n l. . nu.na. 313 

Kite a 21\l 

Podu r1dne 2\~3 

1~ 

451 

298 

l.93 

1 ... 6 134 

3ii3 

~tl} 

., '4 I .... -

17:1 

12~ 

158 1 36 

447 

-., !7 23'7 

J..,.l,} ;.31 6 

Totf'l . na 62 648 69) 353 62,.l 5 '12 0 . •-'2 

n1) t !11 ;d1tic::.nt 
eitllor .. 

OF L. il ... LL' 1 .. p \TU~ n ;untT u'oJ . lL ""' ' • .L 

J) LA ' l.l.t • .. ) ~ . ..! ARATUS. 

It wa.e usg ~hod bJ ~ r. h . K. Dob t.Oll (ill lit • i t · t even 

th ougb i"r$C9:1ttg vtna il."lu t) nible • Raw • 1on exc han . olttti on 

ana tho f)VnCU.'ltion of the n.ir >lli::ht ilnprove tha :r9 'lllt • 

J;hia \JUS O.lBO iie$ttld.• rftt' l'e ult ar e ,. t ou.t in Hlble 5 t 

in 



and Ghow no 1gn1t1oant llif£t)renoo b~t.tEHal the thf)ds , 

t hGt18h thi& method i .;ht easl~ bo of oon~Jaider~~ble u e 

1n a oil hen.v:Wr tb.nn thoae 1nvo~lt 1getG4. 

I .. l . , I 

Trent.od 119 

Untrer-ted 95 

2 . 
t AJ 1 t 1 l 

tf6 

U 4 

,, 

69 

92 

274: 

I • o. RG 
not 11 ; ... 
:nlficant. 

1111'UB:r'~ OF t~.Rnl~OJ!OD...: EX!R CT.~D -. .. <.J_. O?t:... VI}' >.t~:~lliG TH:.;; 
:. - ~c 1' o~ a~: ' ., lJ · .... .xcru \ . "'ovJ .. l\.l .. . l'fH J .>1 Fl ·D 
Ul-D. Lt r:\ "'Oflll t; fli • 

( l) It ia u.~ol 

:flos.-; ::~nd thoro ·:til l be no hro 

the:r.• i l' gre "' eal of \l.U· eo It' O!" • nl(~ .t tt ... r ln thG 

a~le , ita etf1oioncy 1 ol~ 1 p ir d. 

(B) ~he nparet tll t d. tQ j_1 sa llh. l J.•·te · nd ore 

ae11e tG M1 ela in tw OOllt ua :t«l1,r.J ~~d to b brokon 

411 hal t , the l ga of spider r often br~~n o!C, .thil<" 

o beetl &o ~tre o b dly bx·oken u.p tl'u..t ident1fic· tlon 

low Ol"dOI' 1 0 imMO 1 b].e • 

(3) Tim C1)po.ratu.o it verJ' ou.lq ..... tl.d. u ca (4Ur uti t1 ~ • .~ ot 

w t r ... nd. t~. ln ndditio , the filtr tion br!D t~ b 

co.rriod ou.t under vrc sur 8Ci tht. t th~ .... pinr atu.w :.s ' n onl l 
- -- - --·-



be uuad 1n n lcborntorr. 

aopnration coo be :rrsdorved f!ir so!)lr) ti e • thiii ia 

not a Ger1ouo anne. 
(4) 'Jlony or tho hnrd• ohell d # nl.:'li-1¥ 'l(lh ! a ,,ri'b .1oid 

ro:l.tes, unto c nd othor 1naoota. l a.ve · ro Jl~·t .nt .J1 ll{ 

ln the 11 r~t~er thoy dio. ..:heue t.Loat , t<l:l v.r r t 

0~11"6 needs to be tekon t<) l\iat1n.::su1 h uch hol l.t from 

tlle animals 'hloh re olive \ hon tbe pl n >t tf'·~eu. 

fh Gh.1e:f advnntll ,dg uro thnt it i s ''/ T'Y r.~e- o::; \)Ofl'l

~red to othar r:.~eth<>d 1 aev ratint· out the :r ·tut,... in und r 

on9 hour 1n..rtt"nd of '1;3 b.o~u- i l" the crle ca fu e 1 . t 

sopart-.t ou.t tho g.re ter pnrt l')f th r) t!-'un ; n~ :>v n·. 

even if 11; do o not oopnrnte ou.t tbO en tiro f"p::~. • ; vt:r.i 1 t 

~'ppoara t yield the mnc proportion ot th r fnunn 1"1"04!1 

ch !'le r._g :rdloao of the c~ndi t1on or tb 

colloot d. 

w?rk. 

.,~ttnn .. 'l.Qt l')t Lr,P..,2].1 1.R .'.;.J?£J'..Ct'J_ : 

! oun thnt r o.in ~n t.h 1'J.J.t t• ·'nper c:m.t·.d.na 

the f'·:tuna end nn :.l!ll.t,Wlt f>t v ... ·ct. 1 • ~, .• t te;L· .. 

Vttto-t be a ~ r ... t d· 

Th'l e 1~17 1nvch.t1gf- tors (e.g . aL' aJc 1~ ... ·11 ...mo J. 0<1 

th1a otbocl hntl. to ~rt th.e f\Uimalli und.O.r ·. binoon.l .. •r 

m1crO$OOp~ ~hiob waa a vorr 1 toriou~ proaeo~. ~ lt ~d 

Hollick in 1944 intrt'da.ced the benzene inter_"' ce m tnod. 

ln ~hi proceoduro th1l f3UM !..l1d tlle i"ilter pav.;r a~ .. , tr:lns-

£ ~rod to n boukO:t" • ~"'ater 1o Pddod ~,nd brou,_h.t t.., 'tlm 



/ 

J i I -
boil. Tb.i clt"iTGS tho air o~t of the vuset~ tioc ;:;~' 

tbnt 1 t a1nka on coo line; boiling also ~ill the 

~1r:1' 1~, l.env1~'1 t hom 1n J.n extondeJ st ... ~ • ;,fter 

eo,')lin • qu.ao:tit;r of bcn~ne or par t"fi.n i .. poured 

1Jtto tha mixturo ~ hioh. 1s th&n oll stirred. 'L'b:l 

nr,b.ropod o.re tsten up ~t ~be l)On9!one (()r paraffin) 

r;:- te.r i.Qtort o- and may oo c &Oflnted. 

oh ofGple neea to bo otirred up tftVe:t'::tl 'lm!) ~ 

" w1th u r fin b :r~r-e a ll th · nim·,le at• ~ c !•a.t ,.ll'l !).•fl.. 

tb v etatlo • 

11 the pl"'aent 111vest1 •. :.~+ 1 ,n. c~ '!"o,.~ .:!. "n , t · ~ 

Pt\r'"ffi.ll- u.tor irlt~rf'"'~ \VtHi tl . ... ~.. r1.~ 1rl"~Ol.".t' c·~ .tlil 

deOOl'J t.s d intO qual'O di mt~.., fol." CO u.nt 1Dg • 

lt w (1965} dev•loped tb.ia mcth·"d• f'ra"~ins: tlc 

P3rnffin nd li:t'tin .: it ~d th tcu.n~"t o:!f th, · a t r. 

1? o ffin ep~Jr~tit')a io only u 1):1'\ll f':'>r a. th--> } ds 

b a uoe ')n11 nn1i:'l' lo with ch.it1noue o~o rol ... t·:>nc r re 

held bJ ~ho bEtns-;en or pnrntt'ia·~~ttar 1ttter:tnoo. ltlf 

in di•advant ->e ia the iftit:r~tjo \l:f N'lH)V 1ng tho 

1"'~fll"nft.ln t~ll thl nimnls. 

ln the p r<S!ler.t 1nVGflti ticn, tltoy Jrc t hed ill 

other nnd fi ltt)l"ed thrt"'ltlP'h n sintcrod glaas crucible , c.· 

rec~end d b1 Ro.w. Tb1~ rOV61! ver:; eft ctiva. 



'It' 

I.ntrodttet19n. .aotore comparin·· tha oil f un ot pin -

f1olda .,i th tb.nt in the aoil untior til natural vs •ot.t.t1 :ln 

trona wb1ch tho :p1ne:t1ol4e \1'6~ oril.)1nnlt: IJlet~rodt it n 

eon ide red deatr"ble t" ob\11 a qWltitl tot 1vo 1•1oture of 

t~ tr W!u 1n ditforont rorta ()i th S~ane :r1n .:f etld, t•:> 

OOf:' if tb.cre waa ru11 it:n!i'iaent v. r J.n+ .t n et oen ~b 

41tf rent part~ of th !1 l • 

!he nomeate:ld l'ino:q J.U tho J."ar ·(vn1·· u • 0..f! crib d 

gt-o.tin on u to.it'lJ &to~p r.l.,ic, 1 t ~.PP •rftd tbs t t.horo 

i .. ht b eon id$!'ublo d1fter noo b tw en. tb e fmulo. o t 

the top of the alOI~ tnu tho e in th e nt~• n lo\ r 

d~ in the 'f :.ll~J' • 

:t'broe ut9td.oi wer3 tnorefortt eho n 1n thi field., 

i\ai;ion. 1 WtUJ ut tba to.P o-r tho f:le ld; .. a ati,.,n ~ ln r 

tit) , ab u.t ill the c ntre ot tho X'i(.l!!. nd. ... t• trion 2 n 

at tho bottoo or tho :f'ield, rC.~oini ; tho but-Jb. 

Jinoo tb.e Utmi l~g t~CM1qu" u-..od lt. tE:r in tb~ 

in eutigr.t;Lon had not dei'in1 tely uot n a.ei. i<i\1d thJ t'lt 

thi tag uf th ~ >rk, C..tCh t~.t'ion W'u \9 mpled ~-

dil':terent nu..4bOl' ol? liimoa. 

• 
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t't'" ti ~n .. Pet. €th. l ~,,; t. 1,.'. } -,~i.:"' ~~:th ,..;q ,(J..., . "'+\ l t'£;5 . I I· ~ l ._: .!, 
r - ·'' 

24 El ~leg , . l' t , 
fl . 

t.:;t:J :1n z, )et . ·~4.th t nov . 7•:t, 1'. ·-• t. ~- ., . '1 ·l. 1 t'J It l " . .... , 1. 1 19~ (i . 

he e nrn;·lcn nro d. ·igor.·'· d. ~~ ... erl~ 1 •• 

h rae rc ... 111t 

I • 
vf 

1 -.ek or r tl<'!.'.Jil;.. a:- ~:ir·!!l in M. t!:ib~:ttion ~ 1 d. '!tf;3 " -r.-y ccu-

1dcl··· bl~l 'J'ol~ .. - !;. 1'(.-tl":i. ote~ ~ ... r:•. 1>f th~ :t"l~11.t r.L: t is 

·ithin 



' I 

o<J th t :tor .Jer1 1 · horo er nl.y f'J..v fr·lrl J· ob 

... h... 1. 

t. a n ~l)· tL d _ inter to ~n otu.el t t of 

:.h(! e 

.tliJ b ... 

ontt~ or 

r.:lc l oc.ll oc t1 n. 

i . " Oigrl~f!l! t \; tod b~~ th· .~nr:l;/ iit of ~.-l oe 

'lh.: U(t• "here 1 bO er. ~I COl"l 1tl ~ bl in . 
' 

. 
iJ t·. ~.4 J- il: l", t l t: o:: .'> r ;,. .. .d ~ .} 

101 J. 

( '""r1 ':l • .. 
~ ... tJ ' t r t.;he Totnl euu !J I • \.'. 'k 

ita::~ 1 pr 1., blJ li. ~ 1n n n·' u jl1}JD w ... 

.ct?b . 1\.!l) ~-~ ~ 1~58 ~ald 'h•t tnia l!lC~ 1• rea t.~~ 

r .1.C1V.J 1 n 

... "'h "l:ie l 

ro i~l., n M4 thun h" 

Jnn1l•. 7 19~;5 to • y 19.;\i \ ~ .r e a } !I 



TOTAL FAUNA. 

MITES. 

--~-----------* ---
30 __f--J----------r "POOUR tDAE" 

20 

10 

? Cr NOt CCC • Al l : 9~ "> F 'i ... 
MONTH OF C OLL ((TtON • 

. Jr. 



• 'l':~blo 6 • 
~ 

.) 

0 .... -
~pta 

I .. 
l. 2 3 4 6 r/ 8 I.Ot·l l onn .... . '). • 

Jot. 24th 195£) 42 4~ Z2 <) 
!oJ 

r• 1~'7 39.4 1.9 
O'V • Vth 1955 60 3.5 55 49 59 '.) ,., 

47. 6 e •. ~ ·"'" Jrn. l Zth 1956 l) J 47 64 33 5~ 2. G .1 ' J . , 5 .. 6 
8j ~rd 1956 66 az es 77 95 73 1·;6 66 82 '1 7 .... ~ .. ~ 6 . '1 ' 

.hunple 1 2 3 
,. 

6 7 8 ~-.. &r.n .J. ,; • t:l ....... ......... -=-~ .... - I • -- ~l-

Oct. 24th 1965 29 3"1 23 34 25 l ··l 2B . P. 1.9 
Bov. ?th l9~!,';i 43 20 26 as 4.5 l ·. ,. 4 . 4 • .L 
Jan . 13th 1956 ~8 33 9 25 33 lf>~ --~ .5 4..1 
any ~rd 1956 ~~ 39 f8 39 """ _ .... 66 77 22 liG t .. ;5 ~!:8 • . 1.5 

• ve 
-. ')•,:1'1 ·x • .. 

->run& l. 2 "'- i 15 & 7 a 9 1'o 111 . oan .,J ... , • ... 
I ....... ·v- ·--

"'ot. 24th 1 '955 s 8 6 J.l ( a. '•9 
14ov. 'ltll lS5o l ·t 4 5 ~l '1 ··1 8 . 2 l.'j 
lna~ 1~1tb 1.956 8 ? 5 ~i.. ~ 0. 6 ~ ... ) 

f';{ 3rd 1.9~ 19 33 2.( ~~ ~ l5 ~ i!,1 18 251 ?,7 . !.1 3. 7 

i. 0~ A :THRCI.,O. '"" • T " tD ''. 0 L l1> c 1)f T .... i 3 T, -lLv.: 
' .. \'? t. 



ln thJ e o file tb r 

lr 

tha~?•$ ill n.~ uign1fiooJJ.t c1tff..ronoe tho ~tn m y then be 

.a t ~ lW'l"16d, it however Uler& 1 6. 1gn!f1oant d:L1er,)r cc 

r '"'11 · · ~ ,.. -; ,. "' '' '' ·' . • r, ' ,.., _,. • I' ~, 1 1 •1-. · ·• ""'1' " ' A ' ' " "' • . ;~ ,,~l.J."' t -" "i:' ... \.,.L_ .. vJ..v-:.t :J • e Q.,..a,~:. .4- ' .•.:,.t... 1 A ,~ .. ~ , .. u .....-..., 

Jn v:.. "f' t 1'l!' .. •• L. J. t 

• ' ,.1. ~.:li i . .. . . . . ~"{ _ ... 
l .. ' 1 -~ 
.,,~ . .,· 

l tlL • th 



&ntrodtlCt!q!!• Too inve ti ·"ntion or the Home tt:t·1d. inet·a- at 

••uni que bas obown th ·· t t-\ 1-l:lt~lo ltlul tip lo ; plc, i f 1. t con

sists oten.,Ui.h C()mponettt pl c.o . m:.y o regf'J.,, dO$ t.7nie,.,.l 

ot the fnWic of a field• ;)rovidod th:'t the orunpl e wore t .. T ~n 

\tith1n n roe$ ltlbl; !.!hort t1oo of e ach other. and moy be tl&a d 

to OCl~\.p! re thi~ .f11una "!1 tb. thrt of any oth6r typo of .:iold or 

'VO(,et· t nn . 

he oem.,l oe obtninr:1d at ''U'n1(!'U0!1 nt"'t1on 3 lt'O tb.f)l-utnre 

Ot}tlp red with n aet ot cmpl.a t a e n f'r, ro th udJ oent b'tab. 

ol'k . as tben trnnsferr d to notber :ta m •o:tenb())) • , ome l f 

m1L.> s '3• ,.,. aGt of pl ou tak"'t'l 1n a pi no£1 1 . thrre , 

rot rr d ttt ao "GleAhO!$" p i n f1.~ld 1 . nd cora,c:urEHl \11th .at 

fl"'Gtl tl~ao t bach. 1011. . second p1nof1old th n ~ho n 

?n the some farm, referrud t o na ·•o nhD o'' 1n.f1e-ld ~ . nd 

o. se t n~ ·a :,>la tr here •· tu en C()!n red ith. '=' t from 

the grss l end hom hie h .l t 

the e auto eon doted cr l 

;_;rn8al end tlhere onl:f 14 anc,l o ~.ore u d du t.t> on a mPl t! 

bnvin( h1t nn nnts no ... t ~d t horetore be1np; dl.!O. rdod. 

~:hO re m.l ts from tho~t) ~wn pinotie ld 1. or~J v -ry .1 .• 11 r 

t o o ol\ other but differed con 1dor bly f rom th ..l(;) !r01ll 

n_un1que" . 1'horatore the ... ori eu a i&t of ami-1(18 \'m trlken 

fro~ ''Uniqnott t..a Hiontionod ~~tnve. t~ uoa .i:r the l <J nn."nb l" 



ot nn~l at "Un1quou ware merely a soo sonal ph nmn&nmt. 

' 2WA18 1 - w.;ntitn;&!\'6 rrotgl Fnrw.ft. 

'1:he quantit ative 1~ ulta tor tb? tt't 1 t \.\no • mi tea 

and the tt.Poduridae" ure W"ltnnrised in 'l'a'bloa 7 to 11 . 

!nbl e '1 1 8 9 oom}.X•re the £ , .nt' 1f th$ natl1l"nl. ve~_e .. 

t t1f)ll9 with thoae 1n the pin !'1~ ldt.i , res o~t1vely cl o · d 

from them. It 1a ol , rl3 h n, th~t in th t ~ pinafi~lda 

olG cl from bt.lGb the numbor of t rtbropo h bOon o n-

a lderr bl1 red11ttod. ~b.1& rod1:tot1on 1s hi,:~bq GlgrU.fic:l.ll t 

1rl both onaea. In tho en e of the t'r a il r,,nd r 1'\d tho pirte• 

fiold ol ared from 1 t t be p1( ture 1e moro conpl ~h iio:re 

thero 1o e1sn1t1o nt raduot1on 1.n tho totf 1 1: uo ~ btlt 

no e1 n1:t1cnn'b d1fferonce in tho •1toe Md "PotJur1 · .e • 

bot fln t he two field • i\ot 117 a few r ore &lite 'vere 

obt imd 1n tho p1nofield thn.n 1n tho pnaturo . thO l::1rg 

ditterenco 1n the to~l f tlD!l :lo ouo to tho pt~r,ygnte 

1nfi0oto Wb1oh a.ro prooortii)D.a tel7 more importMt 1u t 

6~' a l ond th .n 111 the other oil ot ud1e4. 

!:able 10 comp relit the. throe typns of Jautru:-·--1 •o ... 

tnt1an. lt aan ba sean tb:'l t ttto bu.ah -t~pes do not di£!" r 

Sign.1·t1cnnt1.7 • lA f et tho7 d1f!er • t the :> 1 l T-,r 

tbe totnl f \l'l onJ.N. Tb1o m~~ht. o r• 117 b6 11 ·t!\ mt~"l 

dlfterence -..inee the mi teo ''ll ~~ odurido.o'' dO nnt dl.t•tar 

a1enif1oontJ.t. Howotter th$Y nr ~ both l ttl .. .1c, Jltl y hi ~bar 

thnl'l tire frun 1n tho t rps~lnt u. 1n ull thro... 1•ou.p • TE bl 





~ anmJ.!! 1 ~ 3 1 { ta . t ;; 6 .t &Jf)G I 2 1 }.1 •• ,~li. .. _l§ 1 .u 1§1.~ ...... 
uoh 18' 1G8 104 1?5 256 19~ 152 895 1«-9 ... 16~ 1 a 2Sl 1~4 2?9 Jr65 19'1. 3 

Rltlo f1old l:J' 68 V2 69 81 011. 15 12 ' J 6· 66 1~a l , 74 1~72 84. 
1. • • XX -'!s 

,. J . ~ . • .r 

' iW!Qlo 1 i .. i. ~~ I j~ ' t • .§ ' -, §idsl ~ 
J .1 dE. I(J:l t ~ 1& ~-l~ .. I I 

00 86 56 "lln. 64 " 1.r7 vv 1• n 9 l 1 7il 11 1 .. :7 6'1 . 1. 

'illOflol &3 21 " 42 52 28 68 ,, 51 3? 36 ~ 'l9 46 'l S£ 48. 8 

:..1 c 36.'1 
28 

-.:x: 

"'"~e~e 1 2 
I , 3 ,$ 6 6 v 8 9, . , JO r:U- turJr-ill 

1.·? rX • 1 14, • -'-9~.:~ 

ltUlh 68 41 < 3 90 ul 44 1.~ t::e 82 Sl. a l U6 1 5 61 • . 't' 

l'illo ffl; ld Sl. 2 20 19 2 zn 15 1V mJ 16 l. 1' 31 1' 23 5 25 .5 
:...1 : 63 ,.5~ . 
~f) 



• ,.... at Dl 9. .0 

.. 
~ · \ll.,I ,JJ z • 

Sampl e • 1 2 z 4: 5 ~ v .! 9 10 » 1& .•..• 1.1 ... 14. 1.5 -· • I ; 

Grasalund 60 6 2 6'1 218 94 '14 96 U 1 94 304 l'3G ~ g-, 68 1 4t23 1 ~2. -.-5 

P1110fteld a 69 6'1 69 V& 11.0 '15 91. 68 91 86 116 103 78 03 '1' 12'12 84.. 8 
.. n 

MPI! 1. 2 45 4 Cl ti 6 7 8 9 ],:) ll __lV!. I .. -!Z I l.4., 15 ~~tt l ~enn 

Grno1SD4 21. ~ 38 95 ~ 45 40 48 45 0 69 60 5'1 39 668 47.71 

:F1llllf10ld 2 40 40 55 44 GB ~0 46 49 56 6 6-6 51 58 'J'I 7 06 49 . 0'1 
~ not 

" JJ.;~ 11).", * '" . 1gnif1crtat 

§m};. l. a 3 i, § 6 ,. .e 11 l , lJ ~ . .. 1~ .. J:f ! 5 , G 
I 

t I I "'!D€"4' 

Gmaalend. 16 ae 20 '' 14 ~~4 2 . ..,s ?1 46 29 2.1 ~2 19 44 ' ~1.4 

J.>1nefial.d 2 18 18 2? 2~ 29 38 32 :tv 26 ]..) :.S7 28 14 14 20 ~~· 24. 26 
• nt>t 

Ji Jfllii ~nt 



• t-t 
U) 

• 

~B11plo l 2 3 i ~ 6 1 a 9 l; ll .. 1 •• 1~ 14 15 Tot M ;. - I I .. J:' 

, Unique 164 139 139 161 227 11)1 140 15.f. 1.~0 197 145 825 ~74 129 17 24ZO 162. 4) 1gn1f'-
Gl!Uthope 11cnnt ut 

bualt. 184 166 134 1 4 1?5 856 193 1aa 295 149 24.5 l~S 188 281 2'18 290" l9'1 . ~ J f>i 
GleDbOpe 
eraao 6'J 63 6V 218 60 94 ., 96 uo ~4 204 1: 6 9!) Ga l4,..J l l2.~5 XXX 

Jli T :3. 
scmuie ~ 2 ~ t ; 2 '" 6 

, a 2 : l j .n ... 112 p 14 lR ilD B • I ••• I 1 q j 

Uaiqo.e 64 ?0 63 &6 109 68 6'/ V1 '18 11~ ?'I 9.:3 7~ '15 y ,.. 1192 79. 5}not 
Glenhope ,. 

Jsl ~n1f'• 
buab. on 86 '12,' 56 9610'1 a' '' 1.0'1 70 1vs 71 t} :> 1 11. '.) 1311 O'l . 1) io ~· ~1t 

Gl.enhopo I 

are. a 21 ~ ~ 95 Z9 45 60 35 68 5'7 :)~ - 668 '"·'11 ' 
/l c S~&e .1 • 8 ( .. ,~.1' .A lij *'! 6 ' • 12, l iS 1! ,. 12 ... O~l,l!o!!l 
I 

/• 

~3 8 0 53. 3)t10't Un1~ 53 Q:.· 46 58 '16 59 40 4'7 3 34 8'1 
Gl nbope ,, Jat1 1f• 

Bn.sh 68 'I J3 ~· 38 98 51. 44 153 '>0 82 :Sl 59 1~1 8G l J 5 6'1. ) 1Cl•l ftt 41: 
Gleabopo 

d . 
.. 

Gro.a l» 20 tV 14 2a 1.9 2 2 .!6 71 46 R9 21 - 44, ;~1.4 vex 

,... } ' 

! . .'; 
'/ 

/ 

/ 

/ 



• 
C\l 
~ 

v. 

Sam~~e 1 2 3 4 I} 6 ? u ~ 1 ' ll L3 1 . .; l 15 .~ 

Un1oue . ' .. If I 1 p i .. _,. ... lllfbk ' • . [ 1 •• llil ... 
Jerin l. 42 41 t~ t 40 6J ~s v5 ·~ 5~ 5 '1 64 . ,., &g 6 )1 

Glanhope 1 124 f)S '12 &9 Sl. 81 1 )6 7u 122 S~- tL a~ 1~2 1 .. n 7.f. 12'12' 84. S, r ot 
GlODbOpe 2 69 C'i' 89 '6 ll') '15 '91 68 91 a& 115 103 '18 s: .. 

I 

I 
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11 attnpnroa the threa p1.nof1eldu. llere it y uo eon 

thut the two p1naf1~ldu i'l'OLl '4 Glcnho;pen r11 1' tMlr1u.blg 

• il r . In f' ot the e~ me numb or ot u :rthl'O ondo 

eollfiotod :from ettoh. fh,~h tho;t dirt~~ onnuid<'tr·tb1;y 

ef'ft,et ~ nd '"'eri.o e 2 trcm '~Un1r.PJ.et~ re blcn the 'G ilh.og ' 

ra 4l.ta clo ~· It o .. n l ao bo .,oon tht·t tb3 t n 

·~Glenhol)e" pin ric "lld "Unt t1 :t rto 2 roa bl ch 

ntbor uch Ii101'8 the b do th thr" .natu.r l vag.)t tl<m t:r.eA, 

lt lo51 timn to Vl'l (~('n 1 de frnrn thO}.,. 1•e., 4lt · 

th."tt 1\'>rtho tot~l f una f'IU. th -c•· ·~Jo.r ro~• o:t' 

nn1mnla id the o11, "tho pine rio 1ds h vo imJ.l· .r tp. n

t1 tntive tc.uoae. 

mbe roti·o of mite tt) npot.Au.ridt 11 1a ah.ow.n 1.n . oblo 

12. ln avery o ae tb.1s rnt1o i hieh r 1n the pi n .. 

:!'iol.i!l.a tht1n .1n th'l natural Vtt et! tion . lt 1 "1 '""> 

:l.tltorc tiag to note th t thi '. :t-" t1o f~lla ot>n 14or:. bl7 

trc'Jm "Un1 ruo11 ~:r-1ea 1 to orl.es ih lli<:h ¥0 m t· 

ho l~O\Ylrt1ousll7 lar(!Gr ineren ae tor th ~,11 )Lb~l~ 

than m1~ a. (~oe l. l 
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tf'..'.J!L 1 ).2. 

THD.. ~v .. ~IO OF lT· ,)/. ... ~ OWRlD' It; • 

• 
Lt)Col1tt Be. -,1tG8 •o. l!odu.r1clno Kit en/ l:'<.,duri dA.a 

Unique ouab 1.192 soo 1,49 

Glonhope buah ~30'1 l. Jv5 l.Sil 

·~~ Gl nhopo t.aa 668 44i) 1 .51 

rpt F .u.tiq. 

Loonl1t7 Wo. 111tee o. :Uod\U"idne 1tea/2?a.ur14 0 

Unique 
.. )ories l 4,'19 12'1 ;!;. '1'1 

Un1qae 
GO riO 2 440 .. ao 1 . 75 

lenbope 
~rioa 1 '732 ~98 1 . '1 

Glonhope 
aeriee 2 '136 ~6· 2 . .., 

• 

z.oo~p~ait1o~ of the FnPA@• 

!he cOt!lpo 1t1on of the m ~or gmu.p of t f aun 1111 

aet ou.t 1rt 'oble 13 tor tho nntural vegett t1on '\t.d '.. bla 

14 for the pirlGfiolda . It 1a ill~~&trnto in -.j),. • 'I tD 

g4. ( rtg El • ? - 14 ho the lOans PE:r s plo &nil igs . 

15- 2t oho the~ compoaitions.) It can b aeen th t 

h.1ln no illL!JOr group tow:a d b tho llP.t ~nl ~e etc.t 1on 1a 

ab Gl\t 1a the v1nef1elda 'ihe number Gt all nre red:tood 

r:.m~ the oom.poaition of the frtmas :La verr \l.i.fi'erent . 



'fhOUBb onoh p1n&fiold d1ttera ~llsb.tl;r from tile ottmr111 , 

r: .. mteht lJe O"'tp&ot d, thaa rea mblo o: ch oth r rnore 

tbP.A thP~ do then tural ve·et t i on r~l hich thny 

wore ~l~ · ttod nd 6on;1dPrtl1Jl ¥ mot· t h n. th'J t l\ h t 3 p o 

40 th r eagl ad. 

l~ the n tur.el vagotstl~n tbe two maJor cl. e • 

ot nt"tb.roDoae. the .. rs.obll:1dn oad lnaootB, nre n rl-3 

o~ual 1n ~b re. ~nch fom1ng n.bout 45~ or tho tot nl 

t rum, In {"11 o~ep't +~uni<tu. v. bUDh the 1n actr bad a 

al16ht pr poruler!"noo over the arachnid • t.-t ~Ln1qu •• 

tm reveree wag tho oe.ao. '.I'hia 1 po 1bly ht\vo b ... n 

due to dr~ugb.t at the tim ot anmpl~. 

ln tbe pinot1elda, however. -ttn in oots m ve drt> J) JC d 

eon 4or bly, now fom~· Ofl11 bou.t J% of th Jlorm.l ut 1C)n. 

The !11'nolm1ds f orm ne t1rl7 60](l o't the populr tion 1n pino .... 

f iel ds. ! ho (!) poei t1on of these clrto .~ nl so oh nge ln 

the p1ne t1el.4a from the bu.sh 1la. Of t.he in ot tho 

Coll ombola oro the ao t ~bund nt in 311 ~11 , but t end 

to fo 

relnt1vel.J uniaportf'..Rt in r~ll •Oil , .bil 'too p t 1.7 te 

insect are alightl7 mo~ import~t 1n tho Ol\Oh t h: n in 

t.he 1'~1noUeld~. ! heao k tter a:re proportion :llJ ox-s 

atm.ndnnt in tb~ grns .loni tban 1J1 Dnl other ~o11 , ue t fl 

the o.bundunce of anta. 

65. 
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4 0 NATURAl V(CfTATION PIN(FifLO 
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In the p1nof1oldo arnclul1c.18 othdr tbnn mit,.,s nre 

virtun111 nb•c.nt . Tt.o fc·r th .t do ooour b•li:l.! mainly 

ft.Piders , thoueh t,"'G D&eu.dOllCOrpions r-e obt11ined .in n 

cingl e ple t "lllenho ..., ... p1nef'1 ld 1 and n.ne pcl1igr· de 

s t~ken 1n "Uniquo" o~1co 2. In the nt. t urr l e ·c. 

tnt1on hal"Veet. uD1dera ol o occur. P!30u.dos.oorpion arc 

m1.10h moro common , nd though no ~lpigr dec 'f'er t aken 1n 

the bnoh J ila <~m ~'m obtained in tho grn il..s:uHl. ln th 

pinofield& ,nd sr t~.oland tho ~m1nabt tlr8ohniilii other hf'n 

mitea t~:r.-e th ap1t.t.&.r • In the bt'lsh tm nw.1bot· of th.Q 

aptdora are e~oe0dod uy h~ o or tho p udo9c~rnlon , 

thOll!!h tba p1dox-a s.re till moro tn:tl"ler~u.:J tb,n th 1 ra 

in tho :p1ne:fioldo. 'fie n.umberu of rr ohnl d !')thor t.hro.n 

i tos:: obt 100 d. rc aihown 1n T. blo 15 • 

... vM 111 tho bavh aoil tho r n hr.11 ~the1· tbun ~11 t 

do not £()ret naoro th:: n. a% o£ the :.-aohn1d ioOt>ul:.. t ion. ln 

tha gre. .sl and thOj form oomewhnt UZ.H r 'l:/1; ot the po ·nl t ion, 

T'.il1le 1n the p1Mf1eldo they fo:m under 11 of it. 



In the p1rrot1ol d.a f'rcchn1® othor tb. n m1tllU nre 

virtuall;r nb11ont . Tl fow th t do OC()UJ.- be1nz inly 

epid.ers. though t"'I pgel!dosoorp1one ·ore ()ot. ined in n 

u~la · · le at ""'lailhO»en pi nefi l d l and one pal ·;; i gr de 

waa taken 1n ~un1qu.o"' ar!G 2. In the nr. ttWr.l e a• 

tn.t1on harve t "ildo:ra e.leo Ol3eur, Paeudo•coroionw t 1·e 

muoh moro coJr .. on, tHld though no J.-O.l.p1grat't6tl wer tr•k~ft 1u 

tho buah nile om l"m obtninel ill t he graatflJlnd. l n tbe 

p1nef1eld and srna~lnn4 the oo illt:"'t'lt (U:,·ohnius otl&l" 'Chf' n 

mitea re tho p1der • In he bush tiD muSbara of t ho 

ar,ifier re exce ::ldo4. by h<' o ot the p udttac ")r·li.On , 

tb.Ou..:•h tbG apidOX'S :re lltill MOm tlllr)C:t:~UO t~b"'D t.h03 • r~ 

in tb<" p1n fiolcl • ! te number of a.r ohnld~ othe~ t.t-z!'n 

1t.,s obta1ood ro sbO't'Jft in ~ blo 15. 

v in tho bu.~h aoll tha arn llu1 a ~tt~er ttwn n1 \.1).-.; 

do not rorm moro th1 n Wfo of tbe irnob.nid lfOvul:. t l?ll• In 

tha 6t- l:::.nd tbO:; form oomowha.t und&r ~ or the .ilOiiul. tion., 

wh1le 1n th$ ic fieldo they i"orm iU'ld.er 11 of it. 
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Oro up Vn1uue 0 le nope Grl\Gs• Un.iquc l. 1noti Jlti 
'busb bu.ah lan4 Jorioo ~erioa l en• ~len-

l ~ h.Oi,l ... nopo 
Ul I 

~ .. • 1 . ' 1 t ... ,- l .... g, 

... ,Jioora 1'1 41 12 4 4 3 J. 

udo oorp1ona 2') 61 4 2 ) 

~rve t ap1doro 0 2 1 0 

l:'al p1gr a deo 0 t) l :) l 0 

Ute a ro tho domino.nt nr nobnid 3.1ld 1ndoed too uomint ut 

r tbropod in all soila tu.dicd trJrminr "WQr S ~ o1 th o a.r Oh• 

nid 1n ull aoila nnd uboat ~ in t h pin fie l aa. 1 mitea 

t orm var 40~ at the t t 1 rt.br., )"d t · nr- in the u ·t u.') l 

v g t a tion nd ~11 vv~r 6 oi l t l a ~he pi n.tlold . 

1ntereiit1n& teC't\lro or t he mite popul. tioa 1n t lv 

ni f1olde 1 • the rol. tivel.J' great number o ... Ju.v ~11 l 1 . ~h 

mltfi! l'opul'\t1oa in the p1nef1eld au oppoued t b'l'tt 5, 

1!2. tho nat\.U'Ul '\'Gb;e t utlon. '!'m r otlaon t~r t h l 1, 1"6 pr .... 

:portion 'o ~uven11 Q i.t1 n i>1ne tiold .. t-e not kno n null not h1n . 

lt n 

con iatont to ture of nlJno t Gvery a rnpl e t nkon i n "W.l in ... -

fi l.dflt : hat 1 t i not morel.7 a ao asonCll v h nooe non 1 

hown uy tbe f ·"'ot th: t it 1a oquullr ey14ont ;,.n "Un:l. tf' 

or1eo l ~nd 2 , tnouea1 tho proport1on 1 :311 .. h tl;u u 1 1n 

.... 
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.;;erie z t hru~. in -:~G rl o a l • 

'!',hg e tb.rec f~m1lio or Orib t:"~10.e:, •>c ur 1n ::11 

80 1la. !IoW:vor in tb e oon.-•o it 1 ?n nf th1 \lJJO r- f· :n 11y 

tb PilL field• more clo ..:-1'3 rtHro.:'\ble t bo e r nGl ·nd thr n 

the tJ\b'lh • l~ a ll "1la tudiod tho ·Jrl bntidae o r o the 

o&~t 1mportnnt f 11y. Tboy o p:rica ··bout 'I 1~"~ of tl' 1 

up r - t ily in th buab an(l between a 1 and 9 in the 

~ as1..n.d nnd p1nof1el dff . ~be ?bhirfiG:tr1 tke form bout 

2 '4 ot tl» &U:Pe:t .... fomil1 1rl tho bwah. but l'9 rnunh l eoa 

im.Portoat (under 6 ) in tbe p1ftot1elds and olo.~~ Cibs nt 

in th. ·r sal nd whGro onlf 2 apoo .. n w&ro obt J.nod. 

fJibe .Pelop1dn$ ... :re ~t ~iehtlt gre ter it'lport no.., in tho 

p;tnotield t an. tho .n~tur vogetut 1011, inoe they torm 

ov r l Oj in dll tinef'i l4a xcept "tiniquo '· ue.ri ea 1 , here 

thot tom onlf ,... ln the natural vegetttt ion tb~y ff)rn 

Wlder in th buab -!ld n f'J:-ly 7p 1n tha groos1 nd. 

ho ~ re J1to1dea tom bout 10% of the mi tee in tb3 

bu9h1 about ~ in the p1Dof1olda rul d over 13; in tho (rraa 

oo • 

lancl , IW l.nrga m.ul'bor ~t tL a 1 t in th lr t t· r 1· l ~ 

· pl a rrhinh cont c.i ncd nl (l 

cow mag. 
Too Acnroietes @4 't'rc>!'lb-oidoa nre not Or:/ n.rilltOD .!.n an; 

o£ th& aoil etudied. ! hay form proximutGlJ' ~- '>f tho 

m1 too obtai rod. 

In 'lll. ca • th totnl f nunaa non ""~ o:tnu1 de-r: blo 



quant1tat1V$ reduetloa in the ~in f1 l da from tho~e in tho 

4 natural vegetrtiona. TbiG r~duetio.n i a ~rJ te~t 1n 

"Unirnl.0° seric a l, T?horo the pinutield f:-una 1 onJ.1 

4~ ot the t una in: tbc bu.oh . Too r cd.1otion is l t 

in ·'Glonbopett pi.Gcf!eld 2 bE1ro bere 1 8~ o£ tho nuMbor 

oom_pnrea ~,1 th tu ah 1D thia m .nn~r 1nce 111 a .. pl d o 

89. 
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l) !.E'Odu£1·t!u't-• In ordor to find methor the aimilorlty 

bot®o.n pine .tlolda• dooor1.bod 1n the 1 at ction, ext doll 

to O"'togor1e lt)we:t~ thea the tetn113 level •· ni.ne n mr'l o were 

telcetl' <*l:t."ing tho 1 t two elta uX · ;; nnd the tirat t 

we ka of JU11e 1~56, :tr oaoh of tho fi')Ul" srtmpli~· t~t:t.ono 

l'l e .. tcgorioo b'."!ned on nt;iilt reoo~ni ablo mt)rphnlo.:>1c 1 

oh.Prcotor • 

The exnot "isn1f1ennoe ot th~se o te ~~1ea i 4~ubt~ll 

M4 it i 110t known whetb.or the1 rt'resent an; tn:xo.ao~ie 

ar'luplng. At th& veey l:')we~t tbtH o:•te or1au "~ s.ib4' 

:repro ;ent n .'l"i' , th~1:1eh •omc nf' thtM Wl:J t)O .... Ji bl.y inclt\de 

evcrt~.l enerr . ~he follo in di. t a 1r,n 1 ~ thm.· f~ro 

o.nly t ntrttive. ~J)$oiman - t 1Po .ur1i1 e'' ft"Om oh lf 

thf1;o f our oollOt!tJ.n , t· tiOl1 he.v ~ .Jt) n nt tn ur . 

Delnnu ra VG~outtev11le for 1Qentif1o, tion 1 n o. until ~ m c · 

re r. c ivr-Jd no defin1te oone1ueiono ecn be m:: de . 

C,t 1Jot.torts;g of. ·.~~OdJF1dJJS!!• .\a waa ment1~nad r.b~,;o t he 

bttao~t on tho .follow1Bt, oh'l~otel"a :• 12:e, ShcJe ot ·the 

• bo63 .- pl.-euenoe or nblle.aoa oi' Pi8l!ltlnt 11 ~oule. nd e,3'aG, rad 



lo.nsth ~t the antennae . !roo ontegorie \1'(1ro o.o f:lll ott •· 

Plt snnll , unpigmant~d, etele e , no i\lrcul.n ond n-tonnae 

a.bout the anme lenstb o the haHd • 

.>~ , ver; o1m1l.ar to n '>u.\ ·it h ~10 • 

P3• etout, !>1€ ant d, no 1\lr~'lln , . J·f)Q P l"e!HJnt. 

P4, a1rn1lnr to J?l, but 1 r5or "<t m~t"o cl'lngnte. 

P5 , vor'l l on,.l.! and el&nder. 

P6, a1m11ar to R2 but furcula pre ent. 

1!7 , l1k0 ~6, but .Pie an·tea.. 

PS. oimilur to Pl , but antoo.nao lo~er than h . d. 

:t-9 , ln.t•gc • eye .Pr&aent, p3gmontleaul. nG ru.ro~\ln • body 

bnpo '" oro or l e. a <:Jlinc\rl ccl . 

PlO,ve~ lite P3, bu' turcul ~ro ent. 

ttemp~ w .3 m, de trt eele~ "" Gf theQa <u· te :;r.a ie e 

to genero.% · , 111 tb.a ko;s 1A 110$Dt" rd ( l 951) • Tt:a ae , ;II ··I r 

for orth Am9rionn 0()1lo:ibOl & btlt mnnt gomra ot tn.; cr 1n ... 

aaeta J?a w1des1ro d. !~rom th ac keJS r l a ·,p nt• to !"f)• 

pr& ont tbo 6~ •. J: 9MS!l&Kirli .P3• !!2nQW~l 1'6, !t{ttO< ttat rntn 

(,;Q~OJ:ll:Ji!!O an.4 PlO, ~ ou~Jhoruta-P'• r7 , B& :ma no lenubl c to 

tho ~~111 lsotomtdno, but the g nus rn) ia not 

mO\'f.tl. 
ReGu1to. !he roaults re set out in t \tlit 16 :~nd illn.;t::·o.t~d 

in tiga. 25 aaa 2'1 !'Or the n: t.\.U r.l vo,_;e t· Jt1on :.nd . i...,c. ~6 

and 28 for the pine:tiel4e. 



he o show tha.t thoro fl·r-o two oat goriea oon~ illtJd to 

too o~1ab1 1?2 nnd 1'9, · Onl:f i£ io of on:; iml)Ort~<nc Jinee 

only t\'fb a:vec~a of i9 ro 4l-bt..~!na\t. P2. h.o,':IOV r. i4 

tho aeoond a'!Oa~ nwneroun uRoduritt• in the bush.. lll r 

are no o• te,s-oriJ eoetilled onlt t<) tho ~~tutal.M , but J? 

ocou.~ in both bu b · nd sras:~ln.nd but n.ot ln the l>ine-

1'1elda. Pe is aligbtll moro imporinnt in the grae.1l 1nd, 

bare 1t tonne n out ot tl o P"'T)Ult•t1ln, th. 11 in the 

bU8h :J'bel"$ 1t tor= ()nlt ab,•tt J~ • 

lt 1& :.1110 notlc ble t.h· t 1n \ho iiu h J l 

con:Jtituont o £ tbe "po4u.r1d~* .~·:>:pul tlon ":'>lm1r.t..~ neur:t:r Go, 

ot it. !hiu aitw. t1on occm;• , ... 1.J. o , :i..n the .?in .t1ol c . 

Whsre 1'1 foNs \bout 46 in. p1u 1:1.eld l G.n 11 ~t>out !>9J; in 

pinefielC. 2. In tho grna .. ilo.nd tllGN nre two mnJor a~te• 

..;or 1GB• • oh fcrmins ~'bou.t 3~ of tM .JOpulut 1o.r.t. ~hsee 

re Pl wh1ch fo~• 31)£ nnd ll4 Which foro ~2 Gf th 

:popul~tiOD • 

?4 1a tlle seoond largnt.:t ~f\tO~~.f, t1 r.lcr Uy iu tho 

p1nof1ola.•, wbore it eompo os b""'u.t 2CX 1n botb fiel d • In 

tbe buoh 1?4 1s ot lit tlo 2.m.\1f)rtnrtoe, ~inee 1 t !\'rae ~ 11. t 

WldGr 41 of th pop-Ill tioa. ?& 1ff ot e.btn1t aQttol ilni10t't-

ann in nll eoiln fo:rmi a )proximat 11 11 af th ~'roa.-~idne 

iJ1 'til m all. ~? tome :..~bout 13).. ill tbo ·.rc. 111l nnd t\ml in 

.oittofisld 1• but o.nl3 aoout ~ Us. thG bw.b. and pin ticld ~. 

1-'3 r-...nd J.llO are of ver; lit tlc import nc ... in t-ay .\;Oi l, but 

cu more nunorou ill tbe rine f1sld th n in tho n turr:l 

v ~etution. 
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~0 

30 

20 

~!5· . Pti • 
!fOi 3.u;br iG! ~i' '*Podur.\gn~~ t ~an.J)lo, li~tarol \os.et:co~i!m 

ln 1."iga. 2b tn Ja tho hi tot r ,-,mn :t"e d :f1:om l~ft t o ri~ht, fr,r 

t~ I t1U"c..l 'fo :ot, t ion, Glen hope bu ~b and granal rn d• · m1 for 

the y1na f1eld. Glenhneo pinefi eld 1 -,nd .Plnt:f.ield. 2 . 
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• 

e ~~tOri. r; ~ro onnoeraod the t n t·!noflo l us ~,;)o. 'bl! ·.t eh otha:r 
E5 

in th:· t tho $n.me four oa·togm:i&a, i!2J S end • 9 • are b ·11ut 

-4tz- b tb. anu t he two r&. ~or cnto~~ox•it)a in Ot'tch ar t ~o r J:o , 

l1l rfl, ¥4. and tho tJtm bet" or tho e bt'31nod ~ re ach. tf·~ 

.1 .t i.Q both fiel~t , thaae trt) t!l.&o tn.e anlor o t ,;nrieG 

bu~h, d of' ver1 little oo unt a the bu. h r.n d in ,. 1ae• 

fiold 2 Wn1oh U8 ~l~nred ~m the grn 6lt~d 1 Of int t . 

lt SO.Cl ~b.nt. t 

olf.ltlel.t than th.,j de t ~ ur~"'.;ur.-.1 ·teg tn.t1on .rnm ~hleh .,Y' 

uore ole red nd W!.th the di.vh"il:P,ti"tt ,f ~ 7 thie ' ::> ~.t 
b-A.II.-f'"i ~ ti< ~ 

the e noluaion th t theA in fl ld~ r · not ro~t· ly v. 1-cl:lct 

fp• ~ 

2) ,it!& Other l'lmn cJrig~t.o1 ... ~h The it .a u d 1n thl_ 

ueotion w~re oollooted b7 w y ot~~uelit t1ve onm. l~n • 

~he1e con~iotod or the soil .ad littar over nn ran 't 



o~npl~~J i'room ~'UniqU.e!' \VU.tG ·t r-·~oa a t ~;ho c-~d of' 1 "'•!!.14''1"'3 l~tiG 1 

fltl(i t hooc from n lenh()"()0'1 f't the ntl ttf ~-ty 1~56 . 

l d.ent1f1ontioo d(\l"n 'ttl ;"9ll1~U nn ·i 1n e tf.l'· <: . 1 • PJ.l 

f.t-om ltUn14U~" t Uf) ~ to aree)lc.;.s , "'~r- tHl.l''J!~') d 1)\:t t bJ ,.r . ·· • ",• J + 

Kyke nnd h1a atu<1o1.1:ts of tho vn.t v .. U ' ' .itJ , f ... otcnnfntx)~ i."l, 

Untortl.tn~te)l tbey t.\1d not .dl.utin~lsh l';)ct~·aen tbo · .n o• 

imena. ;~rom .tGlattbf)po"' piaoficl.d l end p1ne.tiold ~ , io ibl 9' 

due to t ho umall nwn\:an" .of •~oo ci.rll~uis fr~ th~ae 111t tli'l.tl,· . 

Tb1s. :t"$llderu tb identitica tiOria l ees v~lta~b1o thMt thoy 

,tn~rnJ.fte atgl~:t b.~va be~.th 

..i;t,nce th.e ampl os were n.,t nll o~ tho w~o ·J.v.e 1•na th~ 

methoa of xtracting the mi tea lftlO not atrio:tl1' a u:...nti t '.tiv.l , 

too Potunl nu.mbaro ot apeciaenG of o •1eh genu11 1 nnt 1--e-

.JV(b'l!'$ I bl.Uldant'« tO 11{)l'et.;tOUtff ~J.t\!l Ut.\OIGJ.lt,. il 'J.O b~on ·A.~Od-. 

\ -A:!~ t tle 17) • 

~;p..tl}~~-· '!•JlO r<::Uiu.l t \)f theao 1 uont i fie~ t1 ou~ r r-.:; _.f'Jt vLtt 

in t (l'ble 17 tor tb.~ ~· a;t~>tu•iiFl iC.C t .nc. t -bl~ 1 0 :r.-~r tho 

distribution r..f the guu~ra (Wer 1be tb.:r--ea Ul!t1n vegc• 

t~'tio~U"J.l types, 'bu.sbf grti.&cla.nd &W.d o1ooapvl.c .iiel d . 
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f.iiat:ln<rt 11).1 tQ fr::u.nn ~~m tho buoh. 

~~aaoo.;,;;;.,;;.;Q--.-. 1 ; t he o:)Cttin nt nn. in o()th 

tl'O l)ush a t "Unique~ rn d tb rvl nh 'l)n·• 0'1. ht l)tlxn:"'iil'';} 

th ue t. IO o•1s h tqp. s bPY<.- onl :;1i 1 ·ell r· i n. co·-~rn·~n , ;!$tlln 

'"nd ~ ier 1~tMAbi;d1'JA:m• 

oo!"'' QO. in ";.)oth an a. tmy botb lnv~ tll a rune -=~minr-nt onu • 

~oaaibl~ that the diffo 

t7:>eu 11!0'! tfl 1:). l rtrge rlcnt be ~ea ... oz:t-:u ~~ no to 

rlw to chr.nce in tb. oat~hi:;t; .,f tha .r.>a~·.Jr Jt i a 

interc 1t.i.n,4 t~ note~ "'.:hl')tlf;. ~ that tho l'qt', 1 t '>ide . arQ t;for7 

woll. J"3V t'ped nt "'tl,llh~po'', 11le onl y ito 1"1'! , 

l)i,· .. rm"':anllua . o.nd l').flt> ;w.idr.D t1·f1et1. ~etlll$ h::sve be,..n obt i ns d 
•• 4 

t ~U'niQltO" w1th.l4 g~nera 4 O!>'Ot) d to 9 nt ''Olenhclpo ' , 

'b.1J.() rl.e t:\.l'lly S~C!O::J ?l 'Cf r .l:!UG!' !ibt. inad Wt:.t.. not ~Olll\U 

.!.t -.Glanh ~!()"' .. 

TbG ~-rnstll.n.nd. : nJDf\ 1 v I!'V diff'~x-~.t with ~nly t~~ 



~~ pinGf1eldo &r o rnnre diff.i\J ul.t t ov· l uf!.t d:.t. t;, the 

u.ntorturt t e lunping of the ~o~n• f'ron t b t tiD t'incf1el.ds 

{ t ·•Gl enhope" mo. tb~ . all c.nllectiftns of lllita i d t"ti1.ied. 

from piuefieldll t lto;vnv r ~ome oonoluaion '3 mo.;,• be ~rt \tn 

trom them. 

~"'here is no gcnuo oi' mi to emn.'l\¢%1 to both the pi. .. 

:tie l a r t uuniqu.o" and '•Glenbopc" . Thi ~ y well iJ o 

to ob ftlOG beeause rJf t h ver7 ~11 nuobore ,:r peei rJ .a 

ictent:tlied fl•om ao.oh p1ncf10ld. 

There :u·e ,;~ gen ro C'l• oa tc ~, th bu.uh. nnd p in ... 

f i eltto rtll at ''Uniquo'' . In two of thase eaae~ , ''~\"0 

s~e s wvo be ' n 1 oontif'ied • t he f}e iee ln th pitY, • 

:f'iftld i a i!ftlront from t h t O<'cu -rrin 1n too ~l b . 

The n.re .~ttl!tll!Snrua, :p,, ri.f>t.twa (.uarl. se 1 in i.h bu b 

t he rosh ~.ud ~ · tm•! 1n the pin(Jti eld• In onl:;r 'ln- e 

m ro the Q'l>ae i o b; 'b n 1dQnt1 t1e d i s the Q 'pO oie 

f"lun in b?th the puefield ~ nc.t n:.tur~tl ve t rt 1 ,n • 

.f1pUr-I!Qb»l1dtig u. A., toun.d io both the btl h nd too 
pi field n t l•Uniqu.on • 

h!t .,..~ nN tv genar~ e.o on to b:Jth p i.ntl f!el d ,nd 

gr"ls liuHl• both ot 11 Glcah~po'' (t noe 'i1ere not 1 cnntifl~d 

to ·> eiea ) • 

.E'ive genera ~vore !t:Ju.nd onl; tn !)inefielc.ua, ~b1~ e · t 

,.Unique .. o.nd. two at tt Glcnh~pO" . ·.1ne ~t.mily tho ;i.ht\, #i~llldno , 

was olso on4" found 1.n y-inatielcls , 044' e~ t "Gl orth.()pc" * 



\ 

It ia intor outing t o ~~te tn~ t tharo i ¥ · dl t f r nt 

00Bnu Of -'lcd):.t:tochclidae 1» e · tJh • f th v :.. t ·tillrl''l ty~ 

bush1 erustiland ~nd lnon pl o. 
' 

';·ho evidence o'bta.inod f':rOLiil th.t' d.istribution or th~; . 

mitoa , al tbOfltlh u.niiut1Qf ~otoey a:nd o_ llO v.~luo nl '>nt , hon 'l d 

1.n aon~n.notion \11th th t f'l"'om tho o .te ..,rie nf' " ·n lm.~i«nc 

cnu the qus.ntit tive evide4eo a. 'Von 1n .Jection 5 1 oo s t · 

support tn' eoncl~1on that t ho 1Duno of a ~1na£i l d i a n~t 

me1-e1N r:, _.'epnupeu.,.f'l te rol1ot of tha ori illnl t u !l of the 

n·· t 1u•-,1 ~ getPt ion. but 1 n dietinut t'~unc. not vo~J <!l 't~oly 

r0l:.:Jtad t o ·t hu ori c inal f , una. 

In r.v ~unting t ne distr1bu.t1on of the o m.it ., 10 ly 

t)n 6EmG~t* , l .t . &UJ b be o3rne 1tl rnill<l t tu t ~tnr o t tb .ae 
I 

olim!.l !tic i ~ cet ~1 on~.l ·u1d .JQ1l tyu a. 
' 

gooel"f! obtained in tho p re nt ilWoatit,f t io,n hf'.l.vo , ~"I' 
/ , 

:lnut· : ~~e . \>eon obtfliMd 'bJ' naf a,en {1 954) on I yan 

1sl. d of.f tho north o · s t t~o~ at ?f --·r a.Hll nu .. .. h lt 

~1 i,te tbr-t th q dintributi<>l! "t . ore h ,. ll 1:: th: + bl -"a 

{v -~¢ 19 1&i ont:l.rel;v duo to .. h UtXh J. hi d 10 D()t ae· m 

' ·. 

'. 

' ; 
' . \ 

.. , \ 

.ro 



aoil aQ • eon ,,de:t.' ttbl pl'oport1on or ·th.:) r k tt ·~; 1~ ;;; 

oo·~n ~n eo~era• the ft uno of tho n1rfz-H~ snil t i t.t.c~ 

l.t ther th c tb t tlf. tho -.r»il _proXrr. 

invo ti rt1ona ·uy J~ebe (1916 ) 1 on th& 1St1er ihah ot ~i · 

rnzilllnn tore li '1lll~• (lV41), on t he floo r :r~ u.w of 

~he .. rm A x·e in fc)l'<)•t; lJ r:l':llrmon (1925 t n4 l ll;J'l} 1 111 he 

lltl.l.'rfc~ ·..n<t" iln f.n l.')tl o:f ve ttl v~ "!,:r,t t;.,n: l t"J~tt.> ln 

ln\l?n&si • Wol.oott {1~ .... 4) , ~ tbft 1nv r ~ .. h t" ~~.. .e · .t ... 'l! 

3 ~. tt. o! p· ture 11:1 .:;ut Piin ~ oo i rll tb -J v ·l~l· :'l e U.:ltl1)unt 

Too onl ;y qtldA't1 t L t1.vo r..-orlt.o • ~ub l:l O!~tJd , on th~ 1.n!i.l 

rc.una of ·tropi 0!\l end u b•t1.'opioal n.ren.s tire t bo by r n 

~ lu.,~nb .. rg (l9:sl.) on the a(til i"!'unn of llt>wa.11Atl . ,_r r 

Ct:lO fililaa ; Jtr1okU!ld (191\5 k lJ47) 01'1 th .;oil. 1 ,un:. a 

ox ~01-e ta. grr eland N~d oncao pl antnt1ol.l i n ~rinid·'~ 

nncl .• ru.t (l9~2 nn.t1 l~tio} with. two 1ml'orttn-t ~o~at tJ n

tr1tution to the !mo':Yle~ of the f \1~ ir.? tbe u ell n:r 

oult1Vfited l.C:ndJ • Pt atu.re enu el ephant g:r ... o lt:y in 

~lmaaro .uebou.tteville (195 1) h u .f';.e l 1t~itb. . d 

en xo llant com.prrt ~ivc coaoun.t of ttta .:oil r ~~ ... ::.n 

tropieul re • tna l-vory Oonut, P.tld thooe in " tam:_;e;t: te 



and eoologieal rathf'Jr tl'\. tl qu nt1 tr ti v ~ • 

lt i n intero:.t:tng to com.pp:r~ \iho t!XlM nGJ:lbor o:t: 

artbropode pPr sq •. m. fo®d in tho re~cnt in'Vt~$tiaut1 ~n 

1 th tboee to\Uid by othor authoY>th ~ nUt-nber or rtbro• 

j.)ttd.s per • m. tound \ly ~ve. l ... ttb:'lra ur . ·v~n :.t.n 

'.l!o.bl 20 nnd thoae rou.o11 in tb ~:~m s n• J.~v \it1 f:! ti~n , r 

given 1n Tnbl i.!l . It must b , ' 4 r:l..i in 1. in ~n . M ... 

ari thu e t1gure~ ttu 11 th 1 .re n·,t triotlt 'f) p· r· ulo, 

ace the Vt·l'ioua 11tbor tU:Od o.if~ ·rent ~thou a of ... 

tr et inK the :trnna n d G mpl d to uifforont d$ptb • l t 

tt1ll be ne .n tl1t'- t the &llrl1 r (b&.f'oro 191.'-!J) 'figtU"'P' ''i v( n 

are all l <rJ , p:rQbrbl7 oua ~ in4'Jtf'ie1ent e~tr"oti'ln l1!tho!1 • 

It C""l1 -t>e ;eea tro th &o tt bl~- thn t tne ro "". n r.tu c r af 

Drthropod per ao. m. feund !n tho Qro nt inv o t i ·tlll'l 

~ •o A clo elf W1th thoae bto111l-4 by l'lt (1952 .i!id 19nH 

11'1 a:;~st f~1o .. thOUP.Il theJ fnll l l beln h :ti ur 

obt. i.nect b:t' ,.,nlt et nl. (1948) in o m.-, ,dOw netir Junb:rl.d , 

...:.nsl~nd, tare ~63,&50 nrtbropod• t>Ot- S· • • '~ re vbt lo.ed. 

Uo ever ~ lt (1902) ~o n~t OQnaider tbt • ftguro to ba 

cOmfJt~ :rnblo w1 th hia : tr1o n lnmploa. illo() s rotln m: f\t 111 

onr ct1on, not u. d :1a t.ft>ic • w ttl? d.. 1'h1 ~ v v ry 

ree number of 1nu.te m1t ~ · nd ~thr r .... nim l ~ic:b .:t.;•·~·. ed 

in th. method uaed in ,fr1ot " tic .n :1.1 'h r, l 

tolten to depth of 12 in.; . \.tt ... Jr .. th.o ·£ria· n ?n · ;J 

on11 t~uen t~ e 1n~. Ho thut .i'ore corruct th.l i'J.t;~l..~'' • 



• .... "'- • r • 

eorreotoo. :f1gura 1 C"n(liaerobl~ b:t.gtu)l.• thn.n r14~urea •lb ... 

t aine d 1n £rPaal~ nd e1the~ 1n ""'nat or >JOu:tb. \ f:r-ieo. . 

i'"A§'&... 2 '). 

Ff'R 1 *« L II (4 b U t 

Jugt'lr Gale t1ol d , Hawaii 

·).r~ie 1 :t'Ore•t litter, Ptillal!la 

Foran 6 c ooa plantn.t1ons. r1n1 

Gra dl d , T~nidad 

Paature. -laot \frio" 

Cu.lt1ve.tod l onl, ~aat \ fr1oa 

~lonh&nt grneu l e7·, Ugundn 

~asture, "'"ngl tuid 

J ( 

::lumber 

1'1,792 

9 , 822 

425 , 67& 

~3 .~oa 

54. 1')65 

,, •• ~2 

'j'1 , 14'1 

90. 2J8 

Be oh fore~t. .uenmark 6 , 2'"-0 
to l 9 , 4 'l0 

¥pr\l00 ·forest. Den nrk 

Tenporoto 1"oreet, · don. 

u ,c:no 
1 , lS9 .. 6 <iO 

»each rore 1.1t • BoU n4 iJ$ ,5 :> 

Jp~ao plantat1~, Gro t ~ritaio 154, 400 

•aturnl B&nthlot1d1 Grent rttni~a 569, '1)0 

; d :a. 

··-· 
i L JI ' - , .. 

• uthor 
I U . • II • • Ia I I li• . .... ..........,. 

Vrut ·· \fn.l u.wenbt ..... :rg 
11131 
illi .., G 1941 

.. trie~l.: nd 1~4.5 

-~trtoklrnd 1 947 

,..Jtlt 1953 

,~n.l t l <JJ2 

.Jal t 19 5 

-it: lt 111,12 

llorn&bll ··oh 193 l 

BomGbl O.b. 193"' 

!!or lund 1945 

1Joo tter Jrii•t 
l 95l 

~vana l Y5' l 

·\u. ... phy 1'453 



I I ., J • l ,., 'II XL • 

Loo tion 
dli ,., 1' !!( 

umber {tte:x.r a '.Vbl')l~"' 
o\.ytu;r l" ... • 811 ••• 

Unigv.e buoll 

Glenhnne bu* 

Olenhope s •f4wH1 

Uniquo >1netield ri s 1 

Uniquo p1n tie1d rioe 2 

<llOnb.Opo J)iM flo ld l 

Orlsnhope pine tiel.d 2 

8 ,lGl 

9'1 , 348 

5r>, 847 

22,'155 

42,104 

41, 857 

4l.,e5V 

It 1 COOP" rttble to tb.e fi{Jtu'Oe obtained in bu h in t.b.a 

nt urat »1 triet or the elonll.'lnt dfi s lo; J 1n t1g 120 • 

.From the etcr1pt1on 1von bt ... nJ.t (1952) nd t.h fi~:w 1; 

b b~ 1 d lt ~ r..no .rs th11t t he tUll':nH!li f1\' <1 L.'ld 11 lU~d 1n 

tbo pre nt invo. t1gnt1on ··n~ tha 

in 1arrt Atrien give o Cl}lll 'bln e t ch a ! n1n ~ :.1. 

LarAA th ugh tho .... o .~.1. ·r.~ 1 n1 ~ , t h .l f ll · ~ h 1:rt 

ot tho tt)t 1~ obtaino(J in t ,_., r a ,s :f')r'l t • The o ""11e.r 

Ol"~ r e , '"'n.eh a Jor~bu.soa (l9ZJ) obt. 1ood voey lm 

fit;v..:t>ec. Born b®ch, tnr ln nee, obt: ln d t1nly J t t-:en 

th -. lo 1·e ·ut, 

oa c ! 

the rooen't ~:orkorJ in tanpera te f<n:>o ta tmvo ob t~injHi tuch 

b1 ;b. 11 f1 ll"ea, ov r l '"lJJ1 'Jt>J flrthropod per c • m. ov·3.rJ dt)r 



Drift (1951) fo\uul ~36.50'1 artl'l:ropods per ·• m. ;l.n c 

Du.tob beaoh ibro.Jt rrtd Mu~by (l9vZ.) obt, 1110 569. 7 ·• 

1n 4~»Gl1eh heot~and. i vana (1950) 1\\und onlJ l b.f., ~· '' 

por BQ • m. , but this rel tivel3 low nutt1bar 11 prob·-bl3 

due to tl\e fn~t tllf~t h<. 11or~ d on n Plt'nto.ti o.t1 o~ a 

ooa1farCuQ tree , the' J1tkn urnoo . 

'i'heoe ;figure• rG m ch lr, ' r t h n .. h., · f .. nDn by 

Forol\llld (194~) 111 n .)we~ti h d.ncidu.ous !'"lre t. Thi 

author obtained tho astou.ndine; fi...;'tre of l t'''\89 , 5 o 

nrihropod; Pot" sag . m. \hor l Si good ro aon to oeli~va 

tru t even tb.1~ figure 1 bel «r the tl'llS totnl , Jinoo in 

n few c eo ba obtf 1ne4 u:~ to 2,.30o.-ooo -por a • m. \Jn• 

to~ tun taly I do tlOt know the mntho<t~ he tl. d to f)b t in 

tllooe roaul tli , bu.t the, mw.at be OOll0'1dernbl7 nore attieiOl'lt 

thwl any others 1n u.ae. 

u.ven if tho exoeptionally hi. ;h fi:·~ obt··1n~d b3' 

~o:ralu.nd nre 1~norod, the reau1tfj aho·:m 1n - &01 ,..a no ft4 

21 ~ow tb'lt trO.P1anl · i'ld ~b-trop1onl oo11 ... rt·· n~" o 

well populn ted b1 ~ai e,-ro-arthrt)poda n tho e in -Gem ;er ta 

o1111utea. l!t~rt of th1·· U.itor(>n tlO:f l 1 pog ibly b~ ana to 

the tr ct tbr t 10 re x-etined ext~~ ot1ott t otb')t1 b(WO bO ;n 

a d i.tl thG European tul1•a• This 1· prl)b· bl3' tho o··tJe 

in o ttnG po. tttt"o P.Jld grnonlcn d t udi• , \n.t . \On h.l'~ only 

JD'lnll ~ rt ot the Qiuore pnneg c . .n l)() .. C! c;,o ... mt eu ~or b1 thi • 

In 'tho o. \ae of tho temlmrnt 1/>r--:. t~ lt 1s ecn~t:·: lnly n~t the 

co e . w1noo the Bcu•le »('} .furule l nn~l 1 t • s !!l 1 cll.i 1~~ .. l '>n h '.'ve 

boon U;:.od in nenr11 nll e~ues. Plott ti&n meth?uu t·re un-



lll . 

rortunotol;; not us;.-.blo in thtH~o f.,reats dt.ae t" tt.~ amnt\tlt 

Gt 1 ttor, 

TbD· f' ... ct th: t tho f1r:lll' a ,·'iVOtl by Forslun4 (1945) .,ro 

so ttc h. hizher t n tho e- toun d bt on:; other .llth..,r t1;fl 

to ehow t~~t thore 1 no re~lly etfie1ent ~u ntit tive 

~tho•t for extrnotin tbo micro• L:ttbr() .ode from f')t~Qt .. t 
-- -·-·-·---· 

Ro ·evo:t· 1f tho 

EDBthod usad 1vou th.G St'"11G proportion of the 1i ~uu1 nt 11 

t :lm ,a, n'f the Ltldell t'f!l t~, th1 1 1.!11 t w t 1a ro·· \UX' d 

tnr aonpor1t1ve 1nve ~t1gati~n. 

In nor-rl; all M ila tb.Pt vo been ""'tudi o tl, the 'wo 

dominnnt order of rthropod .. ·r~ th«J .enr.1na (mit 1J ··r1u 

tho Co llembel • 'rho rn t1 o (\ f t h a t ~ o• eh . ·tt·e r, ~l t ~~/ 

Oolle~Al.H>la , is 1nt-erewting .n ~ rbnrHl 1nfH• nt.lvo . 

ar tm1fak1 Pnd l?ru 1llk1o 1~ (1055 } ~lve ex~f~rl nt.al 

evldenoe hOW1118 th t the mito re oro reaifit nt t 

doa1cc tio t!u.n the Collombol n d mm. tr air ·vrt:r;•k i t 

or~ n inferred tb t ·the <.ftl,nrt.tit t1vo r . tiQ nf the 1.11t c 

to tll v,.,ll emboln otnngae \1'ith tl'le humiuity d1" ttn eu• 

virontlent41 !hu.a t heJ utnte that in dr-y bitltope tta 

mito w.!. ll g~entl3' outnu..'rlber the Oollmbol and th1 

rntio will bo h1tsh , wb1le 1n 

rte.t 'b$ tb.e Ot\'.OG nd the r ati o i l l be lower. 

'l'bi a t.~.;Ppear t~ be borne ou\ bN obaerv tiorl in t ... · 

preaont inveat1.got1 <m qnd b'l rGrtH rk.a in the l.itel"'t.'.ture , 



although thia rat io w' nQt b~ell ~pe elfitlr:lly mentit\ned. 

!'huu k efndyeu (1954} tfb"erved thrt , ill ~~ l11Y$fl• the 

miteo nn·e J.?rOJ!Ol't .i tmElll;r mors abundant 1.n t he dr;r t ti.,.na 

G!ll'T•Plad. ;-rA the '-;ollembola. were rol')r~ .tu.uns:-J.()U$ Had VB:t"i ed 

1n ·tho wetter at a tions t though he ~iv tl r;; a~ fig tt.:re • 

lA the ,pre ant i~veatig"tion it \ ~.; fo tmJ. th!' t the 

K;tt~il'.Podu..:ridtl.G ' t 'tJt1o ('!!f~ble 14.) ~t otrtion ~ ~t 1UniqM • 

tM <1·-"''tU .. l'ui.. vu~; )t -a.tlon l"'(~ ... lt~!il, in t h .3 ~=-} ·· l nnd. 5 thin 

WnJ l OWtl!' ·tu~n ·the lt)~ "'l~i, i ll tOO n1rl<c fJ.~ldG 14?:' t 'f'bi.S 

anem1.1 GO s.!low tnr 't, nlti10ll.;.~b. i111Pl11!it1 i."Jr:~" be tn~ ;m:tJor 

t''lCt{)r in C.H:t tl...,(~11 1fJS thi~ .t·:.. ... t1.1) 1t i s r.;r ~ ~ ·:n~ n e the 

onl3 one . .,J.nca tlle pinao~ple ·>l r.nt h· ~ (. ron.t . -~~! Jt ttro 
! 

.. the:r1Dg pO\"'cjra, bl1.n~tfi$l~a t..rc onmet1t·1~s u.:;t ·a. t~ ·r:·r;; 

ti~~ .il whon ;t;hey c tnllcl U()-;; t; ~. 'rt't~'fJ. r-"Rt::J l~!~n ·th . "~ ·l rn "" !! 

i;'ith")ut il."l.'ig ·lti· n ) , ~·b;~ .,.;.tj, U)"t d·' .' thl .. ~tr.:'3 n .,,l es, -~t rJ.l 

t i .'ll s $ ::J l•J: u l-OG to -..e. l1 ~"' l.e .. u r1•·ilct th· !! th ·t i:1 th'!' bu.sb "'!!ld 

,v . .:. f3tino. ~~emed. t o w; Ot"na:l dl) :t"n.bly m.oi~te'f 1 t h.O!l .;h a" 

~~nd.J.nga ·wi;t-e t ukon.... lt L .. t~~:r·~r.,x,t oe<: ~ ·n'COt h!.o t h t o·tn,~ 

: ... ct.ora ,. :..tch ~u (Julti-;, · tiiln $ x~·; .... ·..u .. , ·t.:") .·:tnct ·:tld. te.ar rattJ.r$ 

CtU.H¥1et1 tf.l t-.y i:"~SO ;,;).a:f 11ftD?J.~t: c1~t , :rt·~ jn, ~·n,. trr.: tlin$ thiS 

.r,e.tio 1 bat/ ~1..l~e l'lOl"lt jJ r .. :edc·1 en t,h1 ... ""v. .. •Jl~ct. 

• 



l l Z. 

It ~a baon snow.n in ..>eOtion 4 ttu.'< t tho , :t>thr<>~>N1 

f~ tl!l~ in the Oc11 "f E .Pin fi.old under('St) ~ v. aon id r 1.ble 

1.'1ore · in numbtU'Q '.>ve1• o abort term ~t·if'l-d vi" oi~h·t 

onth !il'ld th ~ t th.i 1a poa.rribl.Jr ; rt of: · 11 af'l..n.uxl 

ayclio v<\r1r;.t1on.. '~nucl c•c-lo~ 1n the urthl.•opod 

fr.ua · rJ:f ils h.t\vo r .. oe1ve attention rz ~ warke:r-

ln ·\lt'<>'JC and ,ol•th Xlrica, woora til -~e 1-" n r..-.v we 

vi.."tt.or . ~oth .., 1 th .lJrJ.Videon (1932) 1u <>rth :. r J.c . nd. 

~all tiut· lirirt (1~51) ln .doll and h.1.vo 'iUow l llhat th m·e t . ~ 

vocy gl'~ t lluCitua""GiOA ill tUilu'lers ovoc tb.o iiHltl ona, \ .l.th 

maxi! urn in nu:twr~ na a n1ni'tl'l1111l rt th &uo. ot 'kint r~. 

' .. h.ira 111oeme to be tho o··~ao 1n tho P:t"e1~nt 1nvt\st:tt~.~.t . .l t) . 

the "Un1qu. « ... tC< t ion .... r ~ian.lt . r o -~-i 1 t t lr "'zt ln the 

J'l"'inc , han the.re w a o. ini ,um t --ni , rl and th .. ri 

2 re ultF.;, With. , l FJ.r8() nw.1 ~r \)f a.n .lm· l u . "·; 1~0 t: ~ ~n J.n 

the 'lltumn. o UQ4."lt;;l <'i bavr· ~et'ln to ant"' 1\\n. null 

whethtlr tba-o~ waq· a. O()rre QOnd1DB docl i.n.f' in tho ;.,ll<r~ .in 

wlntar . 

Vn11 der .,~,.~1:t.t mld i.it:'!ith David.uon e.lso f->u.nd tb.s t th re 

nX'e ·eu~rlsl oh~H~,.p 1n the iUlOcioa composition ~J.' the f una 

fit ,,oll n t numi>or • J.'~ oomposition of tho t"lHl·-tl being 

di1'ter n.t in DUJm:lCr ft'Oln tnc:rt 1n w1ntor and ~Ill ·p.-,.,,1 .,ro 

()nl.¥ round t A. particul: r sttaaon . v .1 t h Dnv id ~ n . leo .i;~lltitl 

thn' thr l)t)t;>U.u tions o! .:nl.Ooe eivo yeartS rill oftG!t ttif:1e1· not 

only- 1n ree;fl.rci 'to the po,pulnt1on maxit."ln ::nd minim~ , l'ut c l o 



114. 

spaeics , not found p:rovinn.sly; · Y.i 11 · z,;e ... r ·:IHl ~;tho~ a " 111 

diaaJ;}'>enr. 

·.a. mentituled E> ·oov~ . • Ul"flbY (l9&ol h"~ o oorrel· t o{l. the. 

lon~ term chAnges in fl. c~lleflbf')lsn pornllc tior:c wi tb. ttl~ .:.>1 n t 

auaoo eit> .• 

J a hn (l944j has stadie4 the lon•r t (u., <Jll·"~uho .ln ·~h } 

arthr,,ood f <'l '4l'lP, t)Var 7~ yer-ra , in. !Wltrlntl r'1nn pl oot t1 ·me , 

b.r C'll'H).l,U"if!.E ~~l-en t ••tion• ot d1ff!lrent '-'t~~s . lie frtu tt a t)nly 

n ~l i~cht 1n el"e•'t$8 .Ut eollot1b0lan nurobsra but fl ~"'f)V.Jid~!i' .sl c 

inere~~te in mite • Tb1 ~it oarmn to u._~po rt i:h() iM~ t h t 

tu:md.di'tt 1s on!J' tJnt~ ot nna :fuotl')l"S ()~J:rtr?lli!!g the r11toi 

CollonbGla ~t1o, 

I,.~ · e~1 a pr"lb:' iJl.e i.J"'' ·t th lOllS t et'"'a <.tit...,ngu" ... n ·i n .... 

f i oldn will oa tound to be cf'trrela tod tf) ttle .,1:(\Wth I) ' the 

Often nllOW~d to t r.:. tH.t f[llOV fQr f':b"JU.t 'iX uH)n .. hu ,.ft or 

plon.gh.1n~ oafore beitt pJ.p.ntott · t. -~h .t.. ··}"/ (: 1 l'l'. l..:..,.r bl,r 

1·row nnd provide ech prot etJ.on r(Jr t .a IJ il. 

r:!'he f r.llll$ 1n p1netieldi noa 1bly fi ro ·rvei'f' l orl 1Yi-.)• 

~Jome of' the a nirnnl$ rr.w:; t~u.rvJ.ve ti'H~ clearilW:; n d r l "'>t"..h ln 

th6 f1eld on. 'tthe ;y.,unc -t~lnflt~ .. rHl on ·t;i-4 ) '' lothcs ot t"''ll .. ke r 

or un Mn1m~lo <ir tii.rdu , \ltb$1' '1!' :/ i m.uti-l: l'a tiJ 1u. tlH:~ f l .. l d. 

by tooir 0 1(111 means . ln thi~ oonneotio.n it l.. ..s Ut.tor :. t.t~ 

to noto tbf:1.t 1eluJuo.re .I)O'bouttevills (1950) :Jttowt~u t.uot ~ho 

eoil f · una tnU.st hnve s certain ~;uhutt o£ lnoi.:iil:l..,;;, JJi m,.c "l'lhfl 

-



J:) vor , 

'Iiuchl<l:tr (1955) hils torlte6. vn aim1ln:t$ )robl om . n · ul• 

tiv t OU lnodst in Ge;r;'latl:f• Ue i'O tl.Dd ttu t not ~.n:J.u 

pl ou..;hillf uut nlao th ti,t·.;, of year tho field wn~ ;,1 '>'._.had 

in ~r then 1n inter. 

I ' 

thr..:n mu.tllow p lough1~ • ~ voul :i be ex 18 Cit( o.. 

Th3 1 port !liCe o _rr t.he 1cr.,•nrtl'u.•o ot\ ~ unn ... t..n 

~.,11 , notl r t :trnm. 1-he u.ndl)l..1.bt9d oo~t · £>~~ie~ . 1u ~ · tt~t' 

of d.t )lttte t gun t'ally pea 1ng the iiO i l 41~n ~lat... \ 'b~;.~.e l · 

· i.nl.y chu l tH'l .or 1Nt 'qi to) b VC;J tet!dou. t·J l."G .t.•\1 tu i-? i l 

:t':.!uno. a a nu1r:8nee to ba iJ!llDr d if -pn&u1'bl0 1 thNl.uh .io. 

taurpey t 1955o) and tnwren ce ( 195~) brvo aht'Witl thn t thif ~lor.,

urthro-pocto may eomct1meo be e.f:f'oeti V'O ll ttor r~ c.htc.ln...; ng .. . :t. ... , 



bat 1n .~®t.H•al thf.•lr ~nntx·,.bu:ti~n to t hi n:ut• t be .;, rr 1.1 

Ct)mp.-.t~d tt.> t he o· r tb ·to;rn1:r "nn 1.: r~er lii )l l)r., d"' • 

Ko.biOM (l 9 t,5 ) hrlo ,.bQ\Vtl ·t ra t th~ activity 'lf th.e . 
m1c·ro• n.rtbro-:,oda VJ.Y oe ver:y in")():rt- nt in hurnn rm t l~th 

In f " Ct the b.umu.a pflrtinn of oortsio oeil c ~ iet ~l l . t"'··· 1y 

of tho di'O'}pinga or tb , ,, llMbnlo nna fll1tc in tb t ~' il. 

"1lt (l<J..J5) conlid.er tbrt, wl-ere t micro ... r.tr thr lV'H1 £~un.'l 

i Q 1Etrgo • ..... s un<.l.er lephr-nt fir· ~s. l~~u, tht\ (let d bod1e o:£ 

t hose atlm l fQt'Ul c. va"l!y con lder ble re a11J11e of nl.tl" o~n 

1n th~ aoil v..nd ttcoo'Uf'lt lttrgol.t ft>r thta ~r~ut rc:~tili ~ or. 

thoae eoillii when lu.ter olt.t rntt t r gr..i.c 1lt1\!Xl u • 

J. t i With t h.e uac r. t ~he 

thr t the Collembol p~viQ.e tLo mo11t .-l w ol.o in 1oc tor 

1n<te 'lihe.v cu'6 t h most ol.Q "1;! a:N'eet.,tl i.Jy th~" o v11~.,a . nt . 

Too pre n1; 1t:r~ ~· tigut1on ~ ahol.\n vh~t pinefm l Jt;J ln .. b 

Bothurut d1ata~iot h'i!Ve ~ dJ.iiltinc·t qu nt1.t ·ti va f •.mn hicl1 !a 

·111 1t' f() tUld 1 be 'li.llU!lble t:~dJunc t a to th~ ehon1c 1 ~ nd 

p!lya :tcul tlflf\11£1 8 0;~. thG oil. 

ln conolusio~ it 1Y11·;; bo s:; i d thr, t tho .Pr'}·~-:ut itl'VHJtl!loo 



11~- . 

:l.t~· tioa hr~s W.own., that thr .e J'.ltJ.f :fl , ld~· vt:<r u1-x ye:.. r!! ol d 

in th<l a thur- t 'i)j_ . tl•io t. ol ~ rtJ t .. ; ,:t";)t'l u. .itt~n'O!.l t ,. ...,;e t. ti ~n ·l 

tj,Pe • tH.D l)l"'Win..; on dii':fureut .J'Oil~ci , hc11~ a :t• <'Ill ... blah. :i. 

th17 .~,'lold in the 

pinufielda ia v~ r;;· trikirl - in the rotel fntn · , mit· s :ad 

n .. .:"nd tll:'iuae·~; it 1~ ~lto notic ~bl • tr..ouch not .. o .. ~ r:;~oo. 
··' 

CIJ:t'1ll t o \rb.~ feltiliJS Ot 'tbO t.trib6tOl(lf'l&. • 

ho q,uulJ.tntive avttl'l.neo, at tho l neria ( nd a'lEH~li'ia 

nd th nntu:t"n.l vo_ t· tinn. 

n•rtu~l ve; tr tlf'no ·..n inter~~ -:tiJ!s r1r ilnrit:r i.:,-t, ~nen ~ 1.~ 
Olda ..,,.. ·too ve.·y h~.;h prn,)Ctrt1on 'lf Juven1le 

tt~ nin r; 

, i ttl a , blob .,. ere vl"OPO'!"Lion~ ll7 l u.ch more !.tbJn t"lnt th n ln 

tha n~tur...,l Y :;,i&etat iona. 

~o "lUm up, th6 ovidano(' obtair-ed hoYm that the f-:J.IUla 



blc h 1 t Wf1 Ol.' 1 ·in- lly 

in ~.ll f1el a ot~ 'dlctbnr o\d-h l'i• l d iievol?;1e t-t ~e;;c~r te 

elim :x f• nnn. ttb1i.'h t.•e .:" blc tb.c otbar fi ld o.u.lJn• 

tit ti vely • 'L1l t tlif'tera 1n the ~ere. nnct a})oc1ea ·pr~ 4 nt 

ifl not 1m (1.YJ'J:. 

'!1Us incsM ·e 1 aht'Mrt to be fproxwtG11 line r 1n th8 

totol .r~u.n.a and the mit.Gs , but .aot itt the 1'l"oduridN$ '• 

'hothar the reral.\ltllt will be rrH.md to av .,~ly tfl A w1dor 

nre"' cliff rtng gre .. tll 1n oU tic oondi tiona 1 n.,t .nom • 

~hi$ 1nv,.,at1 at.ion uat , 'linorefore. b resr.:rded only " a 

r>rel1n1narr 1aVe$tign'liioa nnd Ino:re work i s r1oeded ~n thiiJ 

'ulb3oet. 

I om 1rHtebtod to tho Cou.ot!il f"tt" 

.;eien 1i1f1e ~nd lndu.a'h•iol ,i.e arab. M Wl.'. • . rri 0':.$ 

gxploQiva end Ctwmienl lndu trlew ttd. rH:l to ttc 

Pine pt>l& Reaenroh Jtat1on, · a t .... oa,t-).tl • f r tho pro .. 

vi~ion ()f grnnto Whi~·h h1. vo · nrbl d thl WOl:'k to b~ 

e~~ied ou.t . 

\'fht> has 1( ... on-t itied xO!li'-t:tnnroa oligopu.! • to Dr. l? • · ..• J. 

R7ke :>f the vn.1vers.1t; of l'otohcf~;tromn ho id~ntit'ied. tha 

mites othar then or1bato1ds ond to f:rof. I1
• tLa:n~ of the 

118. 



Univorui t J' ofJ~c~ mo i de».tifled tm l:'auropoa~ . 

I should/ Utro to OXJ.1tte1HJ rt}3' tih:• uke to i ro·f . L . • • 

B;wer nnd .Dr. $, . cO * C n.llttU 1 or mae h ~ l ,p <Jn.ct ~n a <m.ra~"e· 

mont n.nd to J&a$Grs . · ~•TI • ~tr.-tp.lee nn«i J,,w. teag tlb.o huvo 

119 .. 



... ~ -
sm.m .. ~. 

l) 1'be metb.()ds ~f aampl'-Jlg Md extraoting tte m1oro• 

ll:tthropoa. faun~ ot tbe oil Cl:r9 diaeu.aat~d 1n t•ol ~tlon 

to the J'J\$tb.o<m Med ia tbe prouent avest tg,~.-tio.ts. 

2) ..;Oil aample~' .trosn t ))1oefielda, e~\Ch l)f over 6 ;loare 

gr owt h, in tile J.f.athurat llistri~t or tho t.: at ortt ~ape 

Pr~vineEt , n.re •.H)ltlpl\red \.i th a?il nt\pl ea f'x-om tllu rh-:tt.t.r .-1 

vsgetntion f:ro;:n whteh the r~ 1neflelda were elJ~1red . nl3' 

the top & inolloa of lirt1l \~ro · mplPd. 

a) It f i: foun,~ tllr!it ; ... 

1) tim f"rn.u~,a in t h o t'itl l l.l..4 'nul ti chn!"(\Ot-<n·l~tic ts ;m~ 1 

QUC:.!'lt1 t t•tivel;r tht amn~. ~ t tne hJ.gber lf-·\1~1 u ·rt c lass if'i c-

ation. in rtl l ttl•i3t<t. fiel<lfJ :t:'6£11J""dle G~ c~ i.i'hJ ¥!!. t··1-rnl 

vaP,et ... ·t i\ln t'l"!.ll11 lfh1<'h t he:f weM r.:: le·- red. 

i1} lfh.o evi\lt)uoo at ~norie ttY!t. ~eo:lf:to l ovel is l eta 

s tiQf\ .... etnrJ 'vut U."I'O:t~tQ tho ooncluai?n th.r t th.iit :t'u\Uln 

iii ant merel..r nn ;tmpov<'l'irahcd ~lie t .Jt· tu e ~·trovi4)'US 

t .uttc be:f'Ol.P the fi l d '!.mt'! clcarad. 

111) '.rhe f:~nu in u p:h1etiel \ ;t; ~~th">wn t.o n.rFier ~l') n uon• 

w-id.ert..blo tltl.tner1Gf>l. in fir~a\sr. ~war a D'1ri o<l ot iJ :ncnth • 

!hi e oh.'lrt/!0 1w o~'1H*01!:1lll.' tell l1n~r '1: fmt tb ~ t\,tf'.l t: .:tn(.\ 

ntd. the m:it;Hlt bt1t not ror th~ OollJ!ntbel<~t. 

1-t) fhla rr ~Jna i'S shown to bt- ver:;j b~X'~lf.;'11~r in c"i u-trib

ut ion ov r r:-.. ~ll a.ree. ,. 1. 0 . l c . m. , ~~1t :J. r liU:~rlca 

of ~e~p'J. oa trnm w1del;r •er ttl3 :t~ l• t ti·'tL in thi? u.tttl~ 

:field 1'1~ fmll-lPRNd thel"B i ,. DO l i , ·n1f .l.V.'".fl t u.ii' i'~r·'fH.:e 

t~et.voen the Ufl6t.t'!.H t'Ol' nem_pl¢). 
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Hemiptera 0 0 
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t) 
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~t,~S!il;n i, q.,n. 
l'alp1crnd1 0 I 

.Foeudoaoorp1ons 0 
Harveot ~·piclera . .) n 
Jpiders 4 4 

,,!tgg 

Dttibatid e 13~ 15 
rh1rncar1dt\e 1 " t? 
l'elopi atle 7 ? 
.l, . .t•aei toidsn Z4 12 
rs:~rncb.,idoo 

.Aoaroido l v 
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U:?-1 r.o.c•; "'ern lervr1.e1·· ; 

~ir>"tern 1 l 
i11n"tera. lat'Vo.e 

., 

An.tu 10 ~ 
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