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·(,, ., //1 I (I 11, \\ cl'> fir-.· tl,•s,•nb,· 1 h,v 
I >r. ~ L. "\I i ·hill. , ho g,1\ t• t tlie r 1uu 1111 ri.1u1l'-. .. Tli1rt 1·,·11 111, .. tl 

h1· u1Hl ~ I 1i1 r 1 · .i11 l · F · l ·r, ti, 11 I ,r, Uhl ~ 1111r1 ·I. · Tht:" lat 

tr·r. t1a1n • ~.i-- II r,11.t d IJl:' 'dlts•·" a L 11,·iP,l r -.,·111hl a111·1· t, tlt1rt,•,·n 

l1n••-- u.f -.t, 1-. ,a :l , u 11 • •-... . . l• . Hn,rd, l :-.-,!t, 11 · ; lti TI,. !-.1•i 

t•11td1 · 1<11u· fi:1..;t appl iul 11. ;ilit hill ·a 1:-;:.'.] '""' ,,, ,1,11, fr1~l11•1ill· 

/in, 1/ t · 'fltt• -.,111, s ]:l t'l" • ..., h,i:-. lit t'\\ J, ~ lw,•11 1,·f, tr; •d l•l •1, ,\'11 1 /' 

111 , , h f a_, .\ t.; 111·1·, ·n1 it ;.._ 1 ,. ,o- 11z d a" lwlPB!..:· 

I •r \ I Th'!.! •!JI' ( l{ / , < lid 1b•• "P • i •-., i , [j\ 1.f • J IJ lf I ~•' ll!_!l';q1hi-

\, n, 1, , . ti1 111 1 1,1111 -. f ,,r 111·, .i~ i11l,tl hdi ,. lw •q , l ., •·l,qll'd l, 
•,d1y "\111, 1 ,,.- It Ill , i ··l b · 1 ,lf,.\\tll~ ";-,;trip ·,I J' 1ain,· ~11u1r 
, .. 1.·· ·Pwk,·1·1,i11.· ":-:trq,ed ( ;o ph•r," ;-jt11p1•d ~1w1'1J1oplul,·," 

. :--.1 l'l( l'{l I I l I U , t ]l tl' l ,·!, "Thi1 t1•1·11-li11 fl ~p,·1·11111il11[ .. . .. ( ) 111'· 

ti., l,1-. I\\ , 1, ti _(' -,, 11,1111•·, .1r,· 111 .11 1~· \\.t ) ,-1111.tl,le. f,q th• n',t 
t,·11 l l(, ,·ctu · 1 1 t' 11,., •JI ,, 11 II 111 h ·r -. p ,.,. ;t'" 

Tl11, 1 q Ii a t \\" ,, 1•,·I,, I it" a I 1 ,b l,•111 11r ,.,11.rl_, lte, ·;111-...1' Yl'l') 

t• l • • ,1 •·J ,. • ... ·1•·11t i ii· i1 , , ,-,1 1~ • .i i, 11 Ira-- lw, 11 111,,d .. "ii 11 1·1·!.!ard 

1 , , , I ,tl ,1 \ a1 ,·:,.;:1111i1i.1t11111 11f I l1 1, I Ii, ~r;1ph_\ \I ill :-.Ito\\ that 
, I 1],, ,1 111 u 11l ,. •1 .-111 thl r-. IIH ~-,. l•1 i11·h1•d 11111 11th, s1d>.i1·1·t. th .. ,rork 

,;i-, It •1·11 1111 n ,.1 all ~ :2~· r,·ral ;111d 1na., 11-...n,dly lJ1• ,11n1111c,d up i11 oJH' 

1 1 tw, I c1..:••-- I II f.1 ·t t l1i, -.:1H·1·1"" JJ,.., 1111t pr,·, l1J11,J.,· !11•1•11 till' s11 li-
' ·• 11 f ,tr], 1, d g, 11.,r,tl "xa111i11at 1111 .\ II 111' tit,· \\11rl:-.: ,·it,·d. ho,,· 

l''""· l1,1\1· ,._1,1111· b,·;11i1J!.!: 11n th· p1, IJl,.111 and l1a,1· 111', 11 11f ,:1lue in 

•I j, \ 01, ,, 11111•11t. 

T\\'11 , 1w1111,,iil1il1·, 111T111· 1·11111111011I 111 I 11\\'d · ( 'tf, !/us tr1<lr1·t111 

I,,, ,t" t, 117, r ,,, 11111111 11, ~I ,t,·lllll :111.t c1 laq~•·1· ,p,·1·11·"· ( ',t,/lus 

1•• ~1/;/11,, :--:11!,111!' . TIii';\ ,,11y 111; lt1111,la111•" ltH·all_,, hut the ti r -.; t 

r .tlll' d 1111111 u,11all_,. p1•1· l11111i11:J11·'-, ii, 1111111lwrs and i.., t l11·n·l'un· o f 

111qst i1Jt1•1· ·,t fr11111 a1 1 1·1·111111111i1· · 1i111dp:1i11t 

Tl11· 1•1•11111H11i1· status of ( 'it,/111., frl(lr1·r111li11111{11, t,it!,,,, 111l111f'lt f11,-; 

11:t'> lw,·11 ;1 ,11l1.11·1·t 111' di,l'll""lllll f,,r , 1 11111· tillll'. ( 'ertai 11 1·o n11t ics 

Ii;,, .. ,., 1•11 !,!1111 •· si1 far as tn (,ff,·r .i 111,11111., f11r t his S(ll'"i,·s, hut :-;11,·h 
plan'> pr11\ 1•rl iiJJpra,·1 i1·al. 1,·-,ult 111:.r i11 !110 l1,•a\'_\ d rai 11s ()Jl eci1111ty 

r 11, 1d ..... 

Tlin·P g ,·11,•r,J I 111Pt Ii oils \\ 1•r 1• l'!l tplti) etl 111 t lie 1·1111 r .sc• of t l11 s \\'Ork. 
:i 
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GENERAL HABITS AND ENVIRON1\1ENTAL 
. CONDITIONS 

DISTRIBl~TIOX 
('it,Uus ft1'tfttr,111l:11cal11~ tr1cltcc111li11rnfll<: ot:curs generall~· i11 the 

11pp1·r :'.'.Iissi,...,ippi vallt>l from ()hio \\ est to th1° plaiu,, a111l fru1n 
!\ f j-;...,nuri and lllin<iis 11orth"·ard into ~liunesota. "\Yis<•1n1~i11. and 
i\Ii ·hig-an. To the "est\\ ar,l this species is replaced by Gitcllus 
f1·'il1 c, 111fi11Putu~ pnl/1dus, \Yhirh form i,;; YC'r,v sin1ilc1r in size and 
h,1bits Int so1n1'\\'hat Jig·hter in eoloration. 

I )\r11 j.., ,dtno t in tht· l'f•nter or the r:111,,11 1•nrrr1:tl ll\· th,· Thir-
~ . 

t ... 11.Ji111•d ~p, r1ni pltih:. R,•pn1•1-.., l'rn111 all parr-.. or th,, stat1' poi11t 
111 a prattiv;1ll~ 11111 f ,t·u, distrilndi,iu, tlie ani111r1ls bt•ing 1·1i1t1111fln 
r •sid1•nts in 111,i-..,t ,•ases. Thr \\Titer has :-.1 1 lf'1•t1•1l 1111· fnJlo\\·111!! 1·ou11-
fie as exaruple, of areas in" hi<·h thi::; spet•ie" i .... parti('nlarly abn11d 
i. 11t · ('la_\?. I>ir•kiu,nn, E111n1et. Jcn,·a. ,fl)n,•s. Lo11i:--a. P111·.-1hun1a.._ 
, n l Plllk l t nHht he rP.111 rnht>rr.1t hn Y<'\ er. tuat ahnndance in 
, ,i., !, ,·:!li t.' :i, ·.1 1 i .. tltl,·. I <'inz dt•p,·11d •nt 1 1 ,111 1·\ ,•1· fl tl<'t nat ill!.!' en 
, ;I '!tltlll !,'!11 . 

fIE~ER .. \L ( '11 .. \H~\t TEHl:::--TI('S 
The rrhirtl't'll-ll11erl :,-.,)H'I IIH>phil•· h;i-.., a llllllllw1 (It' \\'f'II deti11ed 

:ii, 1,. ()11,• if 1Ti1,.•s · i-... th<· t·har;lr·t1•risti1· atti1ud1• ;1ss11tu1·d \Yhcu 
lht •11111:.r ,, · a1 t r·;11· I'd hy oppr11;i ·hllt!! ol1_p•<·I..... Thi· c1ni1nal, sit on 
ti., 1r l1i11 I Ir·~-- i11 a11 •t'l' ·t positi,,n \Ylt11·h ha..., 101i111·rl for th,·1n the 
, 11 , 1n1c1l u•rut · · 'i1·ket-P!us. ·· T J1d1•1rit1l,l.\· 1•uriou 11i tit<· prrs 

111• • of 111nn h11
,-, • ,p1•r111opliil1•-., ,, ill ;1, ·11u1t· the 1.:r1·c·t altitutl1• a11d 

...,ta1 t-> at tli<• i11trudPr fir a11 in 1,,finitt'ly long- 111'r1nd oft iwe. ,\'h1•u 
,·ro,,·,lt·d \1,n 1·l u, .. l. · t lH'.\ rn1·e l'ap11ll., t<, tlii>ir l1oles antl take i1t1-
1 t,•1 la ,. r ·f11!.!.1•. I 11 tltt> ,a l' ti t.,· ut' I ht>i 1• l'l"lrPat .... t ltt>y ,rill Ill'! I'll sti1:k 
ti l'J. he,1,ls t Ill d tli' op ·11i11g, r,,r li1·ipf lll h'l'\'als to "'illf'li tl11~ 

, 1 t )lh >f t:.h ' l l' t'IH:·111:,. -..1,JJl •111t1t·, 11L11•1 in~ 111,·ir fc1111iliar ,·,tll llll'all-

l1J!. p1•1·haps ,is ;1 \\:-tr111ne- t,1 <•tli,·r 111,·1uher~ 11f the :c.pecies. They 
d ' iiuil'k a11d ~l't'llllll!.!l .. IH'l'\'(llJS iu all ,,r tlH·ir ,1<·tio11s. 

'l'ltP 1l'liirt,•1•11 lin,·d ~p1·1·1u()pl ·1" 1, .i -.,tri ·11.\ diunnt! spe1·ic•s. Tit<' 
• 1 J111,ds pr ·f,· r 1Ji,, \\.t)'l11<·r l'•tl 1 .... ,,t' tl1r IH.\ for th,·ir al'ti\'ities above 

•,,u11d. p,1111·111.rl., \\h•n tl,·,1111 j.., sli111i11~. Th,·, 
I •1 r 11·11·,•;i ..., f ,1· ,111·1·1• .... ..,i, 1•ly ,hnr1 er p<·rind .... ea,·h 

\' •'d1 li,·r l r•1•11Ul<'..., 1·1,ld l•r 
;j 

('(llllP ont of 

dc1:· ,h the 
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Hut 11 if. th ll'lllnll', . n• f1 1 tiliz1•d :\lid i11 11!]1• 111~t.l111•1 th,, \\ rit t 

l 1li--e --~cl t!JlHl'iio tJf th,· -,J ., ·loping- f•1nhry11, 
1 i-.. g aL 1i tio11 in tJ11• 1 111nl, ·r of. un~ 1,u· tl11u, .\d11lt 

r 11 I "of the plC'C'edinrr e -...h '" .. <r(>IJ ·r,11 tPlldf•JJC. 11 \,., rd ha, 
in~ \\ r oi.£.,pt in!.!' tl1 l r,lrl r l'llH\lt • 'fb.. lllll~ In ti" r," 
rl" 0\11" 01' fl, 1nnuy ,l {t Il ill lllllllh r~ \ , l"\ 1 11.! p. 1 l 1) !Jll(ilt''-

1 1-. lli ~ to tll r. cM tJ1 t the~ 111H ~ l'l' ,d, d t ht tl1 hli 11d 111d 

111, r nl 1~· c1nb1} 1111 • 'fh ~ do not h,1\r h i until lh ~ .1r1 

u·. rl 1 ,,., olcl nncl 1 ht> . , clo nu op ·11 tu il 1 Li" thi11 i b: d.t) 
1hr 11~ 11(::-. p rial ihfl} <ll'C' j d and olh, ,i ,, ·u· if,.. t, tJ11

• 

fe l ~ :-.rn b j1,, foocl i, c.aniccl t 1h11 ~Ollll!!. 

t Lhe 111id(1le f .Jnl>, 1,•d)-third !!I"•\\ 1 ,_.., • ....,.' • t•P••ar at 
,u1i'., of he "l'OlJucl anf1 Ii !!111 to · ptu1 tl1t 1"'' i,I' ,,. 

(' 1 r > h ir i O • :--;Olll nf h 111 l >irin t-o (_1 I.!' ( ut Jl 

r 1 , in 111 th· I' · llt l 1 nrr,, -.. 1d till • b 1 

·upied hu1 ·" 01· rt l 0 i1t J11 h 11'a1· ,i · ui \ , l'h 

11 i t f t.llr l°''Jll"Orl\1•·fl()f. s n, ,n j, llr11k1121 nm, and h•• u1 111l)rrs 
• i t 1 'i ·i,, ,1~nin I'" uiue th,·ir f11r111cr huliit,. 

It i., \ 11 e,tul Ii Ii ti fl t ihc 111.11,, 1, <1' ,. 1 l 
'Ii\ ·n r hu·in• ti sea!-, ,h i th' ~ 

f 

P.1 

rl 

• • 
,l I \ Ai 

in ~ ·11li 

IJ • ,,,ing fi IJJ1 vt,11· , a r1•l1 ot 

t,tll. 1st1 Jl.9U r JI,) J\r\\ I I I p r11 

1.--. 
:\111.t: \'I r<1N IN 'E \1:c ll t) l• H<)<ll> 
j' 1,d i1 r ,L1'. r•n ,. it>d Ill i• 1 1 I), 11111, pa 'I lll t \it' 

· h ol· , \\ h ··th ,u11111 ti I ,t h1h .. rnal.,ll. 

·r ti • irl I xri lt1, ,.b 1)1 l 1,1 r i,·ulnrl., h,· 11i:d,•s, 

11 i1 ,fj!J •h r · 1 II , 1 .id ,111!.1 Ti'I 11s l1•td111g 

1 I. i I 11 1 \\ 11 tl1 h 11•d,·1 ~ 111' fi,•ld!-. a11d alnll" 

llt,d ·it ,I .P ti.),, . ' I (I\\ lt'll('l'PfHl'd 

11 II l' ., 11,, I l' 1 JI 111.t) li. ,lit,, ·I ,•,I 111 '- 1(111' 

l•! 11 t lit111:1!!1' l•·J 11 11 tll" 1111111bPr 

1, I l11 I , 11 th· ti ;11 d t~ pr ''-''II •· ,1 ln,·k 111' ot li1•r 

1111 p,11•1·111,11· t,)l· ,,ill lw tl,•;,•l,p 1 1111d•1· '' l•o11d 

11,•1· hc1 
d 1r11 _ 

11 I It• ,. 

II.id J ,., 1111 I, )I).. 

p 11111 I IJ1l.!; l,•;1\'•· r, 111,·r larg•· ar1•;1-; 

"''1'1' 1111t l,,·111'..! p:1,t 111 Pd a11d 
F1ir ., pr•, i, llsh 1·:--pl.11111·,I. t 111· ,h11rt 

oi .id c1 1i.1•' t,, h1· '-IH'1·11•s, .ir d 11' 11 l •1·1111ws al l i11 ,111y 

1 li••11· \\ II lt•· i1 r, I 1•1·d 111i~1 :,t Hill l)r t 111• '-Pl'l'llll1J1litles. This 
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n1 'ran l Lill .ifu•r .i 11·,i::-.t ,,·hen tin' in-.eets ,ll'l' ·l'\\. iu J1ltll1her-..... The 
1u 111litr.._ of thi ........ pe,·i ·:,; n i11-.t•1•ls "h1•11 th••.v ar, a\·ailali1 ·. hut 

· ·11tly, 1e !..'Ttin dn1in!? th, har\1·st 1"1"1111. 1•\1•11 if it J.., 11ot • 
1i1i ·ipi I 11rticlt• of di t at the 11n11'. 

'l'hL• fir,-,r indi ·,.Hit u nf ~ ld \\ L"atJ11•r ill t h1• fn II r, ult in ,1 111,u·J,1• I 
1nll_u1isumu1t of ·ti\ iti( on the jti1l'I ,,f: ( ·, ill t ·,1 (I I ,; 

cl I l•, a· • ~O!llC' ~\,1'111 ~1 ,Ys l111i11i.! ~t'(l T \\'1ll ii11 l 
th e "Ptl'rnriphil,•-. rtlJO c· !!l u11d 'fhc:1·1• i, :-.. 111 · 1 , ti 11 t! ,in!! 

11 n, old b 11·ro,,.._ nr Je·pened1 n.ncl 11 1•st.._ H 'C' lint•d \\11th i:..r. sin 
prt:i;a 11-LlOll fir the con1in!! \\'1l1ll r. ?\q d<11 ht th· ~1· ,Lt 111.l j,,rit,\ 

lie "P "h•s ,...i1npl) l'f•111a111 in IJ,, cl •1•p · t I.nu·'".... Il1J\\'1'\tT. 

the \l'it r 1 ,11ot ·d e•1,e:,, ,,h~re th· p i,., to, k \11· lfiLI ·h l<t '.! •r 

Ir 1do ~ I hu11· ,,. t tl1•·t ani1u,d'.'-. in th· f:u.l. I u 11 • ... .._\, .1 

n1 ,phih: , n-., ol-.. · · I ,. 1 ".' in!.!' HL'"'t 111a11·1•ial, i111, th,. 
~Pil oi , \\, le.lJ11 ·k •• 11 I n\,·,1 ( ii: ~1.:pt• n1h1·r J'-1. 1.t:.!:..'.. 1'11 ·t• is 

clutil•t that ·,1 1)111c ,ca-;..., thi..·:' pr f1•r 1h1• dt>tp l' h111·, '. ~ <Jf oth1•r 
in lu1'iup·t1t·\\inte1· ",1-., 11.n11d.11··i11t\11 11:111 '!' n hJ,·lto 

I ' 

r'i) J 1 w tl1r. £t· ,t till . 
\ ll :i, . h •·,;,ti )J ... ,r 111 t, J 11i1 · 10 1JJ0 f:1 · 11,q ( .t<'I Ill 

n 1 , •~ · rant a 1, r:1tL· 11111 ·r1u11111g · • • I '- I Ill I h1.1 r, 
uu.n1, l I · uat , 111 ;1 I 11r1·, \\ or li 

l'IH)l i, !! I •-. :-, l\ •J'f! 1• 1111d If. tl1 p-1 .... ,1,,, • .., 11[ d \' lllllll Ill 

U ; \\ I'' \\ ·11t·r f,•pt ,1p:1 I' 

• ·1, l'll "11 •r 11 l up 11 .• ill l 11· 1 1w11111!!" ul' th,· 
t I I u!!~P I '\\ · l1 1 It l<il' 11 ,1i t. Ile'· o[ l'r,1111 11111· !11 t It 1• 

. ~ l' t,· -~ l111g- 111•ri.11l ,1 
V· . I t I Ii, .• 

',\,tl'lll \\l'<I hf'J', ti,· phl!!' 
11 1:d 15 r 111ai 11 1111t ti the 

II I I\ I•: l : N: \ 'I' l ( l \.; 

ll • ti ,l_1,,·,1·.11 
I I ,, d I .,. I;\ l1 Jll'IHl 1 ·11t 11111111 lt'lll-

t, 1111 >-!111 ll,\ l. 
.i11d1 J'll :wti ,. 1111 

.., ii1." I I . "P I'll (ll'hil,·..., ;ii,,,,,. ).! l't)IJ!\d 

I• 11 I 1•1 11.111.!. tli,•,\· :, r,· ,·,p1all5· in:w1i\'1' 

d I I ..!. (• I I) I I ' I l '· I 11 1111 I 1111111H·l'. ( ; ID .• Johnson 
1 ' l \ tl' i 1 11f 1 i11 1 Ii,· 11•111p,·r,Jt11r1• of .111 

\ I ii .J I II:,! d I : 'I fli, t ,lw1111111 •111111 is ll<lt ll ll<'Olllllll>ll 

I I 1 h,· l I'll • Sl'l)St• IJ[ t Ill' \\'lll'd, 



.1\ftl·r 1•lo,in!!' it:,; burro" .1 Tliirt,~l~n-li11L'd s1 er111 q>ihllr ·Uri, it, 
up in the 11c--.,t f'I'•, iou,l.) pr, pare I for th.it purp ~ , 1 l .! l l:,. 
J)fl'-'-t:' into thf' torpid con.Ji ion ku1n\ u a hih£'1'11 iu1! hi\1· ib 
~tt rJ'(1undiu:.!' l'arth 1 11 ·on1111g t·olc.l . I( th ,p · 11 hit l n l 
11,J\\' iuto "nr11H'1' ,ur ·n111 di11J, it ,\ ilJ .!l',1 lu i ·. ill 
h 1tlll' 1 l'l)i(l 1!!.1ill f rc,to1 l'd t I thr <"ol,l r n1 hnn. F 

l 1tio11 hn-., hu,,u ti .JI ·r th £ l 'l J Iii 
t,,_.. 1 dut-1 d b IO\ 1) 1 fr 11~ poiut. d t t \ 11 lll 

I llllQ. 

pror, t f th pt:11nopl1 l nn1 '.l'h • ljf 
I e-l lll'.'t h 
lube111nt 

old iuflurn i: of th " 111, of tht: utn r 
iJJ .1 n1 di 11n ,, hi ·l i, ft 11 u 

( In tl1e l•Lher hnn I, th,"> , i i · 
th;1 tit ) , I not ·ntt --1• to b( ., 1 dr J 1 

1 lllJ ( :-;\11'. 
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S'l'RUCTURE OF BURROvVS AND RETREATS 
}"'( lHE\\~ORD 

1'h(· 1•x,11nina1 ion of n1;i11~ u1uTo\Y, by mean:', of excavation has 
n1ade 1·lc;ir hi tile "Titer that thrir l'Onstruction is dependent on a 
lar~(' nu1nl11•r qf '\' ,I t·>·in~ tonditions. Tl11' diffcrL~nt kinds of 1Jur
r11\\'-.. 1t is t 1·11t•, fall rnn!!hly intu t\\'O duc:;ses: per111anc11t and teu1-
I 01-.11 _r. ln1t t·,1· 11ptinns to P\'l'll the most ge11L•ral t>·pes art· llH'l ,vith 
nn r., c1·y h,1nd . It 1nay br saHl that the Thirteen lined Spermo
pl1il1•-.. sh(n\' a e1 1 rtain aptit111lP to takt> a1lYa11tag:e of faYnrab]P co11-
d1tj •11b ill (•n11111•nt iou ,,ith thP l'Ollstrneti!IU of burro\\·..,. This fa<'t 
,ii 111e \\'l111l1l ;Jt1;11 \ 111t fnr t·11ll-..idP1·ablt· tliversit>· of "tr11,·tnr,, sinl'e 
tlJj.., spec.,:j,,-.. i1tl1~hi ts a ,·,triety of soils llll(ler 111all> l'lia11µ-i11g c<111-
d1t1011s nf a~l'i1·11lturc1l tlt>,•~lop111t•nt . 

. \ ~.:TC-Ht 111,111.v fa-·t1ir, 1nu,t hr. taken into a,•eount if au atte1npt 
1s 111;1 , I,· to t o1T1•latP tlH· stru1·tur1· of all) burro\\· "it h cll,·iron
llH'n t :il l'it·l'lll11-..1an1·e". Thi• kind of , oil 11111_\· be 1•1111-.,id,•re<l as a 
dt't, 11ni 1111'.!' r lt•111 ·nt. l)rai11a!.! . ,·lt:'\' :1 t"u11, a1•<•Pss1hilit) of t'<HHl, 

1·b:1rt1 t••r ol' t'1! 'L1tin11 and the 1111nil1·r a11,l ,al'iet, <•f 11atnral 
1•111•111 i •1 ., ·1s si1nilar 1uf ll1t• ll1· l'..,, In 1t1;111_\' tn,1•s a ,·1•r1ni11 lyp0 

i' "ti 11 ·t11r nn,\ b' tl'jti.; i-,l hc11·k to l'l'rlui11 ·u111l111wt1 >Its 11f tlies~ 
fc1 l11rs 

111 l0,,.1. Tl111ft>111-li11C'1l :--p,·r111opliil~-- a.,P fo1111 tl hoth in the 
,. I, ) " :111d )ll 1111 uplnnd ..... Thl•)" 1111'.!rat · h,u·k au<l J1 rth Jtw:illy 111 

n · ke ,1,ha11t.1:.!.I' <..i i' alin11cl,111t l'n,1tl -..11ppli ,.._ .. \-.. an l'X,1111ple 
t hf> \\ 1•i l• 1· !in" ,t'tc•11 11,,11 d that Jh1·s.- H.11iiu,1ls ar<· pani1·nlarly 

1 11 lit'\\ h rak,,(l h, , 1'i1•l1l-.. Tl1e rpason 111' ,·,1ur-;1> is . . 

~I 1i, nf tl1l' i11-..e •1-., th,1t liYe 011 thP. l1n\· in the Parh· . ' ' 

I -...n1n1111 t d 11• 11 1, l1~Jt 1111 th~ ~hort .-..1 ubhl · "lier~ th,·y 
rlt 11 11 1·,·a ·It r 1 l1t· "lh't·1n1,p hil,,..... \,·cordin:-..1.\ 1ua1Jy ")H' l'lll'i 

il,, 1111~ 1 1t1' ·ll t'r,)111 ,1d.i,1 · ·nt J .i 111 11 -.. t11 l~k•· a,h,111ta!.!'P 111' this 

t "' I • if. iJ1t'• 1 fo11il 
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111 ,. ,1 , ..,t I' 1, 11 \ I 1 1 1·, \Y:, , 1 1 ,·u, ". 1Jld on .... \\ )1l'J1P, l'I' t h1•v 

, 1 · 11 ·l lj 11 11 , t ll'I, 1y ,11 ·lt I 111 ''"" all' 11,11all.· 111' a 
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the grass is shorter. This ge11eral exa1uple 1" l'ited to indieate th 
111nltitullC of 1•cn1cliti(lll'- "·hic:h may directl~ aff.,et th1• hahlts 1Jf 
this !->J'Pt·ie.., and i11dirretl_v affet'l the l'Onstruc•tinn of it, hurrQ\\,. 

Loc:al n1tg-ratio11 t•xplains 111an: thin~" in c·on111•elio11 \\Jtl bni:r ,\\::, 
that \ro1dcl othcr\vi-.,e ren1ai11 a 111yst!1 ry. 1 t explains the l'f1t.:t 1ha 
thl' n11n1ht•r of lnn rn\\':--. is relatrvel,v lar~t• i11 prupl1rti1 ,11 tt• th· 111 1111 
her nl" i11di, i1h1,d-.. livin~ i11 the , i,·init~·. ,.\s a r1ile at least ~.ti· , t' 
thP h111T11\\..., i11 a ~:ir,•n l'l'!!ion ,rill bl' 1u1111·1·upi,•1l al1hon!!h at au~ 
riu1e thc•y 1ua.) ht'l't•lllc: rei11hahitt>cl. I 11 thi.., 1·(11u1 •1·tion it i., ot' iu
t1·n",t t(, ,ll,tl' that thP "'lH't·111nphilPs art• nsuall_v l'l'lU.lCl ,iJ1! .. d~ i n 
separate linrro"" .ts i11tlie,ilt·d in thl' tr·atu1ent ot 11'! •t1o>r,d haLits. 
This ha Int "1111ld ubo telld to\\ nnl th1• Clllhtrl11· t 11111 tif :t 1·11111pnL"< 

tiYc:l," lar~e 11111ubl'I' of hu1-r,1,v .... and 1111 dc,ul,t j.., nearl~ a.-.. in1,)0rtant 
H fa1·t11r as lol·,tl 111igTati11u , ,Pi t 

U-. t~: . . Jol111-..,n11 ( 11117, l 11i-lc) \\Tite:--. \rjtlt rcfl'1·••1we the ~t -

rc),\·i, 11f (',1t/11J.~ /1-vd,e, 111li.niat is tr·d,t<1nli11 otus a~ .foUo,, .... , -~~'°"P
prux-i 111at t l.,· iii t, 1•11 o[ llrt•se hu1·r11\\.., " 'f•r · 111 1J1 · .si,ndy r,·!!i 11, ,'f. 

. \ i ' .. , nutli ( hJt•ag-11 ~1 \, 11 , and \\•·r• 11' 111, l.'Jl'. t ,,t l\\!1 »r llJ 

l1•111th ,1Jld 1•i;.dn t11 f l\l!'l1•1•11 i111•hc:-. in d1·1 tu. i~lld ,h w!!' I I ~ , 1-
r ... ... I. .. • 

dt·Ut'(' II J'•'('{'ll t1('1•11pa111·.,. . . Tb,· l I lllllUll.ti•r uUf1 
in ,11cl l1111nu, "it lt ela.,· ..,nl,,11il. ' l'h ,, · 1 ,t 1!-, · l Crou1 
t \\ •·tit,, f, 1•t 111 length illlcl fr111n t't,ur f(I r ,rt:v s] :,_ i11cl.1 ' Ill dt•pt..h. 
( >r l iJ' SP\ ~llt~•· t•i!!ht l1u1T1}\I '- Ill •fisllrtld tldrt ·' ~, '\' 'jl P ·r' • \t IVt'l'" 

t,, o 1',•1·t 01· I . ...,..., i11 l ·ngt l :11 d 1 1i t1 1• i 111•1 • {ll' I , ... hi ti 1,tli ~ " ti • 

-.;t:,.;t_, ..,,.\ 1·1, li t \\ (')"1• 1"1 II 1't•1•t •)I..' I tb ' Id hi 'll•'l1 

i I) ♦• Ii t'.... I) I' l ' ♦ I l' 111 l I • ti ' I t h 1
' 11 l l I' ( 'II ' I' t l' l'd,l'lb !.;:.!,_ 

..... \ r (•t 11· c1 · t 1 ., 11 s• , ,·ut ,,, 1 i, h ., 
Tl1' :first I "II \\ • )' l"l d tn as ] i1 • in I I 
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!"111 d .\. \\ t1l1•1· "Jl(ll' 1 ,11·11 ♦-> 

1 ,rt• a 1 ! tl•• 11 11il1~r:--. 1,· 
1 ... , ti . '-]li'I lll•l)1111 I., \\ 111tl1 
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s1'\ f~et. H e cliviJ es th<' l'l 1uaining bu1To,r:-. into t\\' o vlasses, one 
gr~.11p about t,yo ft>et Ion~, the other group t1bout four feet in 
lei ;!th. Tn the \Yl'itt>r·s opinion the latt1•r t\\·o l.'lassPs n1ay to al l i11-
tents and purposes be rc!!arcled as repre-..e11ti11g thl' -..,nne thing: 
si111ply refug-1';; or plaer•s for t<·111porary -..ht>lter. )Jr . . Johnson's 
nbserYations Jikt.>,,·ise indirate at ll'ast a fnuda1nental :-;in1ilar1t )· 
b~t\veen th<' r1nHlitions of eo11strnvtion existing in t lH' r<'gion he 
r-~_ifp1·s tu { Illinois ) and thC' t·o111litions to hl' t'nuntl iu Io\\'a . 

l>efr,rt• (•]o,.,i11g thr• i11trodu1:tion it :--et'Jtls fitting to 111ak<· :-;cn11t' 111<•11-
ticin of the 111anncr in "·hi1·h these ani111al:-- ll.g'. <t E. ,Johnson 
( ilJid ., p. ~{i6) reports the keeping- of a nn1nhp1· of tliesL' animals in 
1•apti,~it y ancl the oliser,·a1H:e of thPi1· tli~gin!! hahits. He is <111otecl 

i11 pa rt as follo"·s: · · 111 <ljg~ing-. · he gT<iun<l squi1·r1•l 111akP:-- a fL'\\' 
tplit·k, altPruatinQ" ::-.trok1•s ,vitl1 ifs fur<> l<•g-:--. lhr<i\\ i11g- tlic> snud abuut 
it;; hiucl l11 g·:s. Thi;; is f(,llo,Yed by a slraighh•ni1tg· nt' tl1t· hod_\' a11(l 
qni1·k altt•rnatiug ;Stroke's l,;· the hiu<l le!.!·:-. ,Yhit·h tln·,J\\' the. ~oil 
hl1< .• k ,,ith ~rcat furl:e. at tliP sa111e ti1ue ,wattPring i1. .. 

Th· "ritcr hns ol>seeYed 1111 1th the sa1u1' prnc•f"·,s 111 1 be tiPld. 
1•-..ptc.) ;tll,\ during- the bre,.<ling st•asPn \\'hc·11 tlie ,)lcl 111nlf's "Pl', 
·,,;11J1i11:.r abnnt <:onstrut:ting Jll'\\' n>trl.'ats. Jn ,,n11e ,•a,-P.s thf' dirt 

sPt ins to l)c-> s1•atter(•tl av~·a.v fron1 tlH· h,,11·, ;1t l•·n-..1 in purt, l,ut i11 
n1c111~ in-,1,lT1tPs 110 i1))l1;1rent atit>u1pt is 111ad1• to 1·0111·eal the 11pP11-
iug. rl'ht• \\'l'iter i:-. of the opinio11 that t hl' spc->r1nophill's do not try 
t<1 hid<" thf•ir t'Xl'aYations, and that the dirt Ht th~ mouth of a ho le 
j,., 01il)• :--.<·t1tt1•rPtl ,vhf'n it al·c111ntilat<-'s in -,tu·h quantity 1l1at it in
l i;:rferes ,rith the ac:tiYitit>s of the an1111al. I[n\t>-.; are e,·entuall ~· 
1·P11dc->r(• l i11,·011spi1·nous hy thi> \\·ashirig ct\\a_\' (If lflt>sP dirt an<l J'<'

~rO\\ th 1)r the s11cl. Tht> faet that th1• aui1nals hal,itual l_v dig thei 1· 
burn"" i11 expvsc·<l plcH.:t's, \\'IH·ll in 111c1ny L'rlSPs lol'niio11s nnd<>r 
liusl1es n1· ,lt tht· edges of hayf1(•Jds and \\'t'Pt l pat(•hes preseut t hen1-
s 1,·e-;. al'~u<>s a~:1i11st any Yt•t·~- stro11g- in-;t i111·ti"" tt=•11tlrn1•y to l' IJJL. 

c•1•,d t ht• l111rn1\YS . 
.:\s p1·,·,·11:, 11:--.ly 1nt.i1uc1tt"cl, tl1<• c•f1111•rl'le dis1· ths1011 11L 1l1P suhjec·I 

,,·11\ lw di,•idt-d i11to sP 1•aratl' 1•011sid,·rati,,1h of t 111· t1°111pt1rary a11Cl 
the l1P l'lllal1~1l bu1T{l\\s. A.s tht• ""llci l'ati<,11 111to tht•se 1\\'fl g roups 
is ha:--• I pr i11i;ipall .v on ]Pn~th. no shaq1 l111e l'Hll hr d1·a" 11 bt:'t"'c't'll 
th,• 1,, 11 ·las:--.1·s and th~ 1li\·isio11 is n1·,1·(• 1)1' lc>,s Hl't ifit·ial. Its use 
is .111st~f11·cl h1 ,, 1·,<·r, t'n,· it has <>n;1hl"il t l1 P. ,, rit t·r to hr iug out tht> 
1••>1T1•lati<111 111' tlie a1 1i111al,.,' lif<> Ji;1l ,i t;; a111l tlt1· t_\ p1>,:;; of hurrn\\'s that 
an> utilizl•1l. SpP1·iiiL· ea;;1•s a11d di;1t?"n11ns .-tl't' int•hl(]e;.f l i11 ihc• fol-
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prodncccl anrl \\·an(lcr about tligging te1nporary hurro\,s or livi11g 

111 some ah<11H1onrd ones for a fe,v clavs at a time. Ile sayi-- that . . 
~<Jllll' of these liurr(1\vs are a, mut·h a:-; t'\\·enty f('Ct in length a11d 

('011t:1iJ1 11e-.,ts ph1ci'<l in side <'ha1ubers. 
1'hl' "·ril<'l' is ill1•li1u·d tn bf']it-'YP that thp,;1• lon!!Pl' ln1rro"'" "ere 

nut (•r111structell for -.,tril'tly te1nporary nse hnt has 11nliccd thP ir 
pn•,t1wP if a -.,u11111H·r rt>lr,·at \\Hs \\'<'II -.,ituatt·d "·ith rt>i'1•rt•ne1· to 
the L'nrnl supply nnd ,, us used quite n'gularly aceoruin~ly. How
·,·1•-1·. thi" \Ya11tleri11g h,ihns of tlJP 111al, s no clnuht a<·1•qn11ts for n1a11~· 
nC the .'Short, aha1uloned and -.,ou1efiu1e:-. i:-.olated hurrow:-.. 

C. E. ,Ji,lins,>11 ( 1U17. p ~6-! ) nu·ntions th1• diM·o,ery of short 
lnu 1°1\\\ s iu ] llinnis a111l says that they Hl'e e,·idently refugrs usf'd 

in jourue:.,·" hct\\'Ct·n a Ioocl source and pern1ane1Jt l.Jn1-ro"·s some 
di-.,tant·e U\ray. !11 th1• sa1nc arth:le Johnson mentions 1l1at short 
burrcl,Ys ,,·pre t'unn,l a,~nc.:iated ,,·i th dt>Ppc•r burrn\\·s in pasturfs. 

Hut by uo u1ea11s all of the te111porar.,· shelters arc o[ the san1e 
11atui-c ari<l l11catin11 as the forr:roing. The sper1nopltil<>s 1nove about 
ln1·ally \\' itlt refer<>11er to thr food su11pl~·. Their fondness for 
'....l'a",hopp"rs lc>ar1s the1n i11to TIP\\'l)· ent fir>lc1s. J-IrrP tlH')' "ill rt' 

111nin until the e.onditi,ins \Ylii1•h Jar·ilitate the se(·nriu!.! 11f l'nud a1·p 
Ii i) J,,11g,•1 01 Prati11g. 

,'1.,1 \\e find 1nan)· sho1·t rf'treat:-; s,·attPred o,·1'r th<" hay ,n1d g-raiu 
fi ·1,ls iJt th, Jat<' sun1u1P-r. 'l'IJ .. y cll'f' 1·on!-tr11,•ter1 i11 the 1·a1h,•r lousc> 
'-,( ii and are ,e1·y t"llljHll'ary. l1ei11g obli1erate(1 during th1• ,,i nt<·r 
or by pl,h, ill!!; iu th<' si,ri11!.!. ~onH' of tbPse ht1rrnws <•fllllll1a11 (l a 
111,1r1' f:'I,\ nl'alile l1wati11n, lieing prt'scrv1:tl h,\· the pro\.in1ity of ;i 

f PIJ<•r• c) I' Sl)lll<' iii ]ip1· qhsta<·IP. J t1 s11t•h 1•as<'S they UHl .\' I'\ f'JI h1~(.'0ll l P. 

JI ·r111,1t11·11t <'Ye11t11ally, ('SJH' ·iall. 1f the) arc' uear H Jld'-llll'L'. .B"or 
this ,,11 t 1l' lrwation is <1<l1niral1ly suit I'd tn tlt1• ani111als · lH'l'<ls as 

rli '?- ,•;111 l'el;'tl <HI th• sh11rt pasture <l11ri11)! the s11111111Pr aucl r-,,1 rrat 
int , tl11 lll.J s i11 th<· ~ra-.,.., lf a 11P.i1,dilu ,n11!!' fiPl(l "lH•11 11.n·ah·n•·tl 
l1.v 11:l1nral ,•11r.1ni, ·s. -...;i1nil;1rh, u11dP.r snc·h 1· r>1Hl11 i1,11s 111nn,· ot· . . 
thr>,1 u1 1 1·l!l<'1J!:-: an· c·111t<T,tlt•d f ru111 pth"r ani1uals 1hat prl'_\' 11111111 

tiil'lll 

p E IC\!.\'\ E:'\''r ln 'HH() \\' :-; 
F r11 n1 t '11· t•\t1•rior t h1•1·1• i-.. 11<1 ap1 ari>11t diffe1·1•11,·1• IH·l\\' l'<'J t a JH'l -

1nt1111•11t 11111-rn,, a11,I onl' ,,fa 1<>u1p<1rary 11a Ill'<'. 1'be only i1J di 
(':Ill< 11 .. r ii pt'l'lllillll'llt s1 n11·t11r,· lllil .\ lie thP ta, t thctt S('\'{'l'a l liol1•s; 

ar· 111 l'l""' pr11xin1i1.,. f11r 1h,·n• an· alnin,t in\'ariahly two openillf!S 
lo th· 11lrl l'st:tl,lisl11·d l111rr(j\\·, Then. !1111, tlier are 11s11all .\· si t ll· 



18 

ated in hard soil, pa,tnres bPiTl\! fa,·11r1'<l, for it ls 111'1•cs, tr~· to 
haYC the per111a11e11t lu11nr in g-rou111l that is not pl,1,,t>tl 1·011s autl.,· 
and is firn1 enough to preYe11t collapse of tht• pa,sa~e-., from ruins 

or fr~'l'.lill!! and tlurwing. 
Plate I [I repres1•nts an uplau(l pasture hnrr ,;, "hi,·h ,,·ns a 

lra:-.t three .,·1'ars old and perhaps 1ntwh ol1h•r. It ,,n-.. lo~ntecl 1111 

H hill-..ide ill l1al'd, dry,\\ Pl! 1lraine1l srJil. 'fht> pass,\~(•-.. th,,111,~l ,·t•-; 

indit•atl'<l 1·onsiill'rahl,· aµ,,. ht•ing rnthl'r "itler th<1n the a ·,1..! 

,I nil shcn\ ing sig-11s of "'"il r. 
T"·o i11tr1t•sti11g· faets \\'t're 111arle ~lenr in tJ1e t·,,nrse of t>;,.; •,J\a 

titn1. Thr pol'kf•t .\. \\ltil'h i11l'id,•11lall,v 111arl.-.. ht: ili.-1·11 -

1•,..,l poi11t of thf' bnrru,r, \\tis 11s1•1l 11u],· fr11· 1ht! du11q1in!..! of , ·, stt, 

'rhis was fo1111d ttl l,e 1luplicc1tPd I,., si111ilar t·unditin11,-.. in previ 1us 

C\t•a,·atic,11.., aud in this iust.1111· · tlie pro,,t \\,1,., t•11ncl11"'i\t 1 h 
p 1•kc t "·a,()\• r li,1lf lill('d ,Yith l'nprnlitl'". 111nuy nf tb,·1u b ·i1 
1·pr•t·nt d<•po,i1 iou. 

Thi· pass;t!.!1'\\'.l) ]) j-., Cl' i1111 I" •st b, 111 -.e it \ ,ls lioll •\' 'tit 
I\! hii, a d 't'd> I'd rrn t ,vhit'11 1•.nn,, fr1,111 rh~ -..t 1111p 1 · ,1, in !lt•.1 r 

h,• thP lot t1·tl li11,•-.. 
• 

~o iH•s.., \~1'1"1 p1·1'"l'.llt •tl1ho1 "111h,, a~: 11 1 1 
•• , pla i1u1 hl1• in tit; ,,Id llC'',(s ,11'•· \\.tll d in ch11·i l!-! 

t·.· 1<'1•inll_v aft11r tl1(• .,·1,u11u; a1·,· 1.e·,q,,il 1,• , f ,·,11·111!.!· for th •111, 

'1111 IH11·1·11,, ,ya, ,·x1·;\\•ntt-,l .\ IJ!.!' ' ,r 11. 111:!_ nit "I ic1, H•· 

~ 111111,_. \\ 11!1 It,),, I f1 tU,· 1 .ti '111al Ii, 111 •. \\'11h ,ut. ctot1ht t 1' 

! 1"1:!"111,·111 , I) 11,aLI, tJ11· f .. 1111,·r ,&1 • n, ,L 11 • ..,, . u, ,l ei1h · · 
1, 1il'! 1 1111u , "i1 t .. , r .,1 1 hl· 1::-1 r , lllJ~'; 

t j f 1 lJ S h pr:tl't i1·nll_, tl11• rl1 'l"''t i ,i 1 ' la1rrov 
'l'lil 'lll ;Jl l 

• 
Is 1l1'l dcJltl 1 dtll' Lo t·t•llsl, I t I" f h,• 

t1-p11i1d !t 11.iliil 1,tl \I 11 I, 111 .... ., Ill 11l1fi1,., 
,., i liin t IJ,, 11 1111th r t' I li1> b1 r1 1\\. \\ h1•1't' It' 1•,111 1 t;i , •• t, 11 

sa · ·t \ 

l'l.1t,· l\·, I!.! l.n·p1·1•,•1 s;i l,111r1, 'rJiltli,, 
, . , , I I •il I n o1 I ", t 1l 1 , • 1 , , . , I 1 , \ .1, , 1 1 r, , I 1· 1 n\ 1 

t,\ • ,1(1 1 _,.,•a,. ,1,·1· ,, r,) U11• ,•~1,•111 It \\ti! 

:-.hot I p;i,s;1~ al111nt t't11tl' f >,•t l'l'tilll ti I' '•l't'lllll~'- l 
'l'L,s 1 1·-..t ",, 11!' n ,. •1 r ,. ,11,I n11•1 °111 ; 11 I 111 d !.: 1, I ,t.111 

,·at 11111. '!'I · d;it,· .. J 111., :.!,, 1 !l:.!.:. 11HI ·al,.,., 1 l1.1i 11i1, \\,-.. 

1·111I I I I Ill -., •,],11)) th tf 1 lit• ·' tlllll!.! ;11'1' Ill ( I,,, 111·,1,, 

,, ll • r 
,I I IJ.lt d 

i , l "' 

'I'hc• jlil'-'"-il!.!•' 1·1,11( IJIIH',l ll t 11,•;11·1.,· I \I •J t'••l'I 

pl11"~1•,l \\11' dirt .11111· llll'll 1 .!. sli_l1 I\ ( "l•l"t ltt .... \\ ·r,· r Jllrl 
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S<·at trrP<l 011 th1· f lo<H' of the pocket thus for1ned, "hich bears out 
the tr,tiu1011y of P!tite Ill. 

Th<> plul,." havin!.!' hel'n removell, the tunnel "·as found to lead 
to another rather 11e,v 11t•st ,vhich "·as plated directly beneath a 
stu1np, lwt\\·e1•11 tlit> spreading and dt•<:a~·ing roots. 1.l passage ex
t£>1Hl1•cl tot bl' ,;;nrfar•f' herr, TI·hile a c1eepPr tunnel continued through 
h1•11(•ath th" 11c_ .. ,t. 'l'his latt<·r tu1111t•l tnok a sharp h<'nd to the left 
and assu1t1etl a n1ore or ]e-;s straight 1·onrse for en er six feet. This 
w;is l'olln\\·P,l lty an elbo,, hentl ,rhPre an old ne~t "·as \Yalled in. 
TIH• 1u<1tP1·ials of tltt• nc-st \\'ere the U'<Ual g-ras~rs, hut they ,vere 
ol l and '""re ,nixPd ,, itli hits Df oak lravl•s, inclieating that the 
n •-..t h;1rl brr11 thrt't'' sin(•P. the pre<:Pcliup: fall ancl rtHl? have served a" 
th, fPtn·at ,,r a "J11•r111ophilt-1 dnring- the \\·intt·r n1onths SnnH' <.;hell<.; 
I hat rept·ese11tPd t: c._11·11 ~rains \\'('re foun<l 1nixe~1 ,,·ith the 11e:-:.t 11u1-

t •rials. and thP.v to., shon·t>d ~ign:-- of con-,iLlerable age. Jt is uotalde 
cl!.!'iliJ1 lltat t]ij..., nest \\ac;; at thr cleepe'-t pnint of thr bnrro,v, being 
sc,nH! ~s iu,·liPs b,·lnw the surface. 

f'J~1tt• J\·. t'i!! :2, µ-i,e, au exa1nple nf a rather "-<hort shall01'" bur
r 1\\ t ha1 ,, ; -.. 1·\·i1lentl_\· 11<.,e1l as a pl:i1•1• tn rai<.;e younµ-. There was 

,111' i 1hahit;11it al th1 tinu· of r•x(·a,·ntion , a :, uu11g 1nal1· abnnt 
!.!J't) \\' ll , 

'L'h • 11 •st ,, ,1-. it 11;1t,·rl. in an (}\ al (•\u11uhPr ah"nt ...,ix int•hc-; in 
l"I th 'Phis p 11·1~ ·t had lit: ·n partial I-'· l'ill,·<l "itll dt>a<l and fresh 

,., rn.-.., r.s 11d:-;\·d ,, itlt lons;t .Ji rt. This rude ne...,t \Ya" ('o,·rred ,vith 
1•1u.ti11s a11tl l1its ot' "·ilt1'd ·lo,·r•r \1']1i ·h no doubt l'l'JH'f'sented 

1d t:11.it 1:irl hee11 lirong-ht tn the :,·onHg SeYeral grubs ,vere 
nr nhont th,· nec::.t. This }J1t1To\l· "·a-. PX<·a,·ah·<l .JunP 26, 

It ,, ,1, l11oated in an npla11<l fielcl a11d had ohvinu-.)y beeu con
th • -.;;1n1t· yl'n 11 T t ,, a-; o t' c.ours<' n1nch Hhorter than the 

I ,I;!" p,1,t111 ! }j lll' '( \\ , 

1 '• I•: ; . 11u1,q11 l' 17 p :2ti i , hrin!!s out th<· rt•latiYe searcity 
I · I 1 .:: p 1 rn1i1n1•Jl t I 11T11\Y-, \\ 111·11 h l' '-.ta11·s that onl.v six of 

1 ,11· ., "1~h1 I, 11To,,s ,, hit•h It,· ~,a1ni11t>rl ,,·ere found to be 
1 ! · l1k1 ,, is, s ,llf', th,1t thP a11in1al, ,,ere ohsrrYetl to 

1· 11,t1·111·t 11 ·,t, ,, hi IP in 1·,1pt 1, it.,. in '"hit•h they ,;,Jept ,vhen not 
.1<· 1 (. Tl · ,, 11J1·r 1,l1-..1•r ·1·d th ,· "illlll' habit ,,·hc>n experin1enting 
,, Ii 1·,1J1I ,, "I t'l lJll phi!,·, It 111 11-.;t he n·1nP1nhered, ho,veYcr, that 

1 1 ,11 1111.tl dr , 11 11 JLt'lt',,.tril.,· rl'at·t in a uorn1al \\a,,· ,,hen taken 
, ut nf tis tr.1t11ral ,•11,ir1111111eut 
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In regard to nest -.,trul'ture thr follcn, in~ 1-., quutPd fron1 .John

son (ibid., p. 267): 
'' It js in the ne:,,,t also that food i" :-,tore<l a..., ,, ,i-. pro, ,,d !i)· tlu• 

presence of grain in the nests of the threr grou1Hl ~qni rrels re
ferred to. and in 11ractieally evt·ry nest exa1nincd in tht> ti"lrl. 1 >at~. 

,v-heat. corn, and ,vecd "" t'•l..., haYt' heen fL't•1pn•11tl .v fonud h ·t \\'1 t'11 
the excaYatecl spate in tL,, grnnncl and the gt'H"".' ne-.t that filled 
it. In thr recently OCt.'UJ)ied h111Tow-.. thi-- fnu1l , ar iec I fr11111 ·11 11 

..,i<leraLle in the late snn1n1er to a ,111all a111on11t i11 tht> lat1• aut11H111. 

The ne~ts " ·ere usually fonnc1 in the long-er a11d d1•epcr hurr11w,. 
Of the ::;eYenty-eight bn1To,,·s r<"cordc•d t\Yt'nt.' -1\Yo }1 ;1,I 1Jt ,ts ,•111 

neeted " 'ith tht:>m. T,ro ()T these hacl two nPst,. ·' 
'' Son1c of the n<>st-.. "·ere fnu11cl tn 1111,· -..ult· 11t' ll1 • l1111-rn\\ .... 

others at the ends of the ln11-rr1\\·:-. a11<l ~till othc,r, ill tl1t> d iret·t 1· 111r"'c 
or at an an!!le o[ the h11r1·11\v. This tJC•,t ",1, till ·tl 0111 ..... 1_., 
full "·ith unshelled oat k~rnel:-- antl a li t t !,· 11ry gra,-... . 'l'li1· t''-t1 

mated nun1ber of set'ds ln· 1•ounti11 11 <•ll -,i:-.:1 e ·11th of t111~111 , .1, :2 ;_ . -
000 to 2-t,000." 

Tht• \\Titer's (I\\ 11 c·xperi1·11<·e \\'ith 1111 -..t, , ; ... , ll½'\\ I 'i t , ~1,111., r 
to the ahoYe. Po,sihl., there ,1•e1J1et1 t n L · ],,..,-., <Jt' ;1 tlJ1!le 1 ·., 

stor<> grain. lint tilt-- t"onld Ii,· ;1,·1·,1111}1, d f11r Ii,, ,.11·: i11;; l•wa 1·, \11cl 
tiuns a-; t u thl' aYailaliilit.' <}t t'ot)rl_ Tlu~ hnl,it oi , i 11 111: . .r ;!l",1i11 , 

c·,.rtainl!· not uniYPr,al an1011!! th" sp ·1·111ophil ,. 
(',1r~ l!l]:2. p. 1 l1 ,p1ntf's K,•1111i1•r,t "" ,a_v 111g tb, t h 11,•,1, 

",·r•' snn1f>1 i1nc' , as; l:tq!•' as a hnLf l,nslr,·l. th ,· irtl •r • 1 · l1 :I!~ liJt d 
"ith snft 111at1•rial. Th.- \\ rit ·r fq1111,l n11 1·.t'-" <1 !ti, lc1 I'!!· 
'Ph· l.1r!!P"1 \\ c1 r11 al11,111 t 11 111,·lr,•, r I d a l t11 • · .ir1' I l r·-..· \\ 

dP11110:-.lrah•d 111 h,• 11<'st-.. 11;..(•d i11 r,•; t ri11!! 1h .'"llJ1!2' 
On1• plia-..., 11f ln11-ro\\ . ...,tr111·t11r,· n•111a 11-.. to h" 1,u <"] , .. d up 111 th,· 

t! J>P. 111' r,·t 111at 11--ed cl\lrtll!..'. hih ·r11;1 in11 ~11111t· \\oJ k h,t'- h, i•r d1 ► 1w 

11J1 tl,i, , 11lii , ·t 111·,,,i ,11,ly. th,· 111f111"111nti1111 l1c 1in!.! ,I . 

1·id1 llldl 1]hc ·q\·1·ri,•s 11 1 111di, 1d11al-.. IJ!ltlc>r!.tl•ill!! htl, T l , t1 1 T h,· 

tt>,ti111c,uy i, t,1 tli1' !!C'l11·ral 1•ffL•c•t that tl11• .11 i1u,ds h1l11 1·1 l fl!J• , 11 •-..t, 

i11 tli,• dr•c'IH'l' h111TD\\' Thi..., is t n ,,·e)J ,..,Lil• i--lt,,cl 11, ltt• 'Jll ',tt t11t'fl 

l 11t1·r,•:--t i II!! t•x,·•']H i11n-.. r1,•,·11r h11", ,·r. r. Th,· ,, rit ·r ti,, ·r ~ · l t ~\ ,, 

l'il'-1''- ,,r '-ll 1'1'11111Jlhill'-- 1.tkill!..!' ,,,·pr al1a11ol11!11"d hu!TO\\', ,,r lnr!.! 1'1' 

a1n111al,. ,,lii1•h \\1•1c· ,,t ·l,11r,,, ,l,•r•)'f'l" alld \\·,,, t ,I, ,,n I" \\ th· 

fr,i-..t line•. gilt tlt,, !.!l•·nt lll.i,i• tit:, nf th•· '] l'l"}l)f1jlliil," It llf'l'l t .. t•· 

in th, •ir 11\\ n l,.111T11\,-... 
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(~E~EH~\L l '<)N'l 'Ll'SIO~~ .\~D EC O~O:\l IC 11EARl>l"C¾ 
Frorn the sta11dpnint uf ,,gTil'ulture the burro,\s the1nseh·e.._ are 

hai-n1lPss t>noui.d1. The} nu1y eYen be of ::;orue :::.light benefit in al
lo,\ 111!! the rainfall to soak into the ground lllore completely. ()n 

golf Iink.'-. paraLh· i:rronnds, parks aud si1nilar areas the holes may 
often bec:u111e a serions nnisanee. 

l f 1:1111trnl 1nea:,,ures a 1·e attPmptC'cl in any louality, the sig11ifi
ca11 ·t' (>I' burro\\' str,11·tur,· has a direl't hearing: on the ,ubject. }-,or 
if poi~11ued grain, for inslanl'e, is to be laid in tl11• burrO\\'S, the 
ti1ue to do it is ob,·iously in the early spring ,rhen the anin1als 
first appear and 111ay Le found alrno<;t exeht<,iY1·ly in pastures or 
near the deeper hurro\\·s. ..'.\. little observation will sho,r at 011ee 
\\'h •re rh1· l,!1 n1111t.l :--quirr<·ls are to be found at th1-; tin1e. Later 
,n1 111 tlH• s111111nr-r th~ prubl01n of Pxterlllinat~on is 1nade 1nueh more 
u111nplil'atl'd Ii,\· the.· s,·attering- out of th1.: indivillual spL•1·n1uphiles 
antl the oecupaHl',\- of the 111any small retreats. 1~ut, as ,Yill ap
pt•ar later, the Uflcess1ty for control is th(• c:s:ePpti1J11 rather than 
the rule. ,..\11<l alu1ost all of the serious t1a1nage done b,\· this spel'ie:s 
is ·onfi11ctl 1n tlH~ p lanting sPaso11. 

As to the stage of grain and t}H' rclatio11s 1>f fuutl to burro\\'S, the 
s11l,,1e1·t is de, P],>pPd in a succPedi11g chapter on foo11 habits. It 
1~. liu,\·eyer, of euonon1ic i1nport<1nee. and c1 i-;t 11<ly of Lu1-ro,v :-,truc
tnre is necc~..,ary in 11nl1•r to fully und"rstand it. 



FOOD HABITS .\~D ECONOl\Ill' ~'TATl~S 
},'( ) HE\\ I l l{ I) 

\\.-liili' Pni.ta!!'t..'d i11 a field -...ur, L'\ aud -.t n<lv of' <' t, ll" t "d w • 

li I r1l11, f1·1d trnil1 tHlus -...01oe 011e l111n1l1·ed null 1weh · 
\\ r,• pr , f!r\, cl. 

'l'hc ,, rit,e1· fon1id that the Ii, .. ,: 11H'I bud iu prr--"l'\at.i n \\8-

•·111pty 1l1e ~111n1a<'h 1.:1)11ll·111-... into a -.n1all \\'ldl'-n1 uthcd b t le 
ior r alt t,h< 1. 'l'hi-... \\ a-. l' efrt·.ilila t<1 plarin~ tl1 onti1 l' , 0111 
111 l>l'l r1·,.itiYf' bet:tllhl' ,,b~11 thi, l:i.ftr1· 111rthod ,v-:1 1111ll .' ·d j,Jll 
all' ,h ,I did not pt'IH:t1·.n, th rni h1•r tbicl, ,t uuu.•l1 ",ti ... or 
to prc,•1•111 1ht> lic!!inning , i dl'1::1y. 

rrlt. '-JJt'J"lllOph.ih·-... t·hel\ tht'il f,J l \\" 11 b~fotc \\,1110\\lllg 
ti,. 1'r1:d ·1 i.tb i11 h,· ,to111.1 •h di:•: h,a,, , 11 bl"ol· 11 uzi l 1 1 b 
th dig -. n: .111icc-. ha,1.: .irt ,d flJ 1111 tl1 ·111 ~ c 1 ,i . l,lt.l ,. 
1 n 1 I •·11 · tl1 -.i, n1 1 1i 1· ilit t•nb, .11· · uu, ti 
;n in1al ·, l rJU1 

Tl fa ·t 1 hat th1•,r>- ,1ou1~11.:li 1·ontc 1, ,tu• , o , 
,la ob~' 11-... d is,Hh ant,1° i · 1111 i he -. 1il l' 1i11t o · ihe 
i ,1· i, .ilJJH,,t ,di I j •-. • 11qt or nt 1 · 
au 1 ,, 11 ·, 1•111·.it • it 11• ti,111 ,f 1 • 1 1n • 

I,"' { J liO! p• '-\\, llo\\ · I Oll"' IJ,• 
,lit l 1·11 \, 1-. llld,) 

lJ I 11" 
)ll,'11 \\• 1 ·d ·1•f ... 

11 I.U • nth••1• lt 11d. 
"''" u-- rl 1 111;111_, th, 
\\ lT ,1 1d' th 11 ,I 

I I'], t j' f ttt •II 111,f 

1, ti · u1, t' t , i11r th.11 t n 1 -.pl ... , 
] l lJ I 1t· ,,1·1, i1• 

I . 
1d,•1r1 I 1·_, ill l' -- l• 1 1d, ' 
,/11 l-'111 t 1 ('!'lilt ii th,• 11p1111 I t ti 

In 1rl,·11 I 1J, t It,· 111.ii ,·ri 1-. t li, 1 t11 1,l •ntil, 
' . 

111a1ns 

' ' 
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( 1• P, ( ;jllette (1~~~1) exa1ni11e,l so1ne t,Ye11ty-t,Yo stomachs of 
<' f1U1t:i trid,c, ,11li11n1t11" tr1rl1cr111li11lnf11~. thL' animals hri11g killl"u 
lwt,rcc•11 ~\.pl'il 1!1 a1Hl ..:\nl,!nst ~- He found that in::.ects n1acle up 
a la1'!!'•) proportiou of the food, and further, that tlle insects t'aten 

,rert, ahnost exl·lusi,·el~' i11jnrioucc.;. Elt' statell it a-.; his opi111011 that 
tlii~ c111inutl ,,·as of dl'r·ided benefit to gardens, lawns, n1eadows, 
an,l pastures. Similarly, ht> believell that thi~ sprr1uophile \vould 
ht' ndyanta!.!'1•ous to 1•or11fields i[ it C'OUld ht· prev<>ntcd frorn digging 
11p th•· ne"•ly planted grain, for it would d e..,troy large numberR 
!lf n11t,,(,r111s h1·fore plantiug ti111t• . 

. T. ,\f .\lil1·it>l1 ( lSfJ~, in sun1n1in~ up solllt~ exa1ninatio11s of the 
fq H1 of ( ·1, 1/11,; tri<l1 t1111lin(af11s tr1dccc,11li111 atus found that rel
ati\ (•1~ lar~·P. 11111111,er..., of cut•"·orm", gra-si,;hoppers an<l crickets 
\\et•~ "att•11. :--;om!' n<·11fral b1·etl1•..., \Y<'l'e r1J-.;o founLl in the food ma

terials .\ ldri1•h seemPd to think that this species was approxi-
111,ttt: l 11 ut1·,ll i11 its r·c• >nnn1i1· itnportan<:t->. 

\r. L. B111'11Ptt 1!I1-l, p. 10 l gi,·P, sonH:> Y<'l'Y iutcrc>sting data 

\\ith rl'f<'l'Pllt; · to ('iltlll/s irirl, c, 111/i111/li 11s palli<l11.-:. lir states 
t li;d a sp1·,·in1.,11 k<·pt i11 captivity \\·011lcl ll'aY<' all othr•r food..., un

t11u ·hed , ·111•11 !!Tdsshoppt·1·s wr.r(• aYailaltle. TbP legs and ,vings of 
t It · !..."l',1ssh pp1•1's ,ver1• not eatPu. This -,pe,·i111e11 ,vould eatrh, kill, 
Hl l -ear 11i •P. a..., \\ell a-.; ~rasshoppcrs. v,hc11 thesi> ani1nals ,vcre 

11.tt.: •(l ill its (J:tgt> 

\\' I . HnrnP1t (iliid., p. 11) gives the• follo,,·ing list of food ma-
1et·1,,!s ·a\<>n l1~· r'it1llus frtil(n ,11/1111a/11s pallidus ,,here in cap
t nit .,· · sunflo,,·rr seed. g-ra-.;s se1'cl, cla1idelion seed, pumpkin :-;eed, 
,11 :11 l 11 ·t ,i; •cl, "at1•rtllt•lon :-,t'l'tl, 1nnsk1nt>lon seed, youug chiekcus, 
,c,11a,h s1' ·d. speltz, lil'ans. f.!Ta-.;shoppers, criekets, beetles, alfalfa 
r o , a11<l 11•;1, 1•s. L·oru , 1•,n1e, oats, \\·heat, kuffir corn, rye, milo 

111, zc. 111•.is. h,1rl .... Y, pPanuts and fiC'l<l mil'e. 
~ tl, furt.v-six stun1c1t·h" of ('itcllus tri<lcc,1111i11eal11.r;; pallidus 

\\t'l'(, 1·::--a1ui11e1l hy l1nrnett (ibid., p. JS). All of these ~pecimeus 
,, f'i ,. 1 al.1•11 in 11orth1•rn ( 'olorudo during the sun1mers of 1012, 1913 
,111tl 1;11 l. Ill' fnullcl the ston1ach1S to contain a rather high per-
1•1•11t;111·e or an1111al 111attPr. Remains of grasshoppers, beetles and 
f1 •l,l u1i1•e prl·<l<1111inatrc.1. ( 'orn, alfalfa, spiders, caterpi ll ars an<l 
in 011<> vast• a bird feather, "·ere fouud in the Yarious Rtomachs. 



1) ... \.:\I ... \G r: 
'fh<· r1ri11l'i1i.d 1·liar1Y<' a 11a111,t tl11-.. s1)el'.if's is that it tli>stro,·s Youn,,. t:: t"' .. • e 

erop,. ( 'orn 1•rops are so1uetirne, tlan1c1!.!e<l t() thr extent thnt re-
plc111tI11!! hl•1·01111•s lli:'l'l'ssary. 

The atlal'k:-. usually Ol'.t'lll' 111011!! •hp waro·i11, of l'<,rni'ielils "·hieh ,.., 
Hl'l' bordered h.v 1111·,Hlo\\·-... Thi• ,p1•nuophilP, dig dn\\·11 at the hast-> 
of c•ach n•·\d,, -spr,111t1•d corn :--talk and in tl11, 111a1111t·1· ulitain tlli' 
planted l!rai11. ThP yo1u1~ 1·on1 di,·s as a n·,ult. 

:--;ueh d<•predatio11, an• 11uitt-> 1•11111111011 tli1·0111 . .d1u11t the ,tate of 
In\\ a. Fort1111c11,·l,v, ho\\ t'\ t'J", the 1lan1a!.!;l' i, :-.o ,li~ht that it n,ually 
passes 1111111,t i1·1•d. 1 t i, ,1•lclon1 I liat th<.' L'.Ol'll i, 1111>lt>str1l l,e.,·u1td 
tht> tliirtl l'o\\· f1 r1111 th, 1 d!.!:t' ot' ti.<:' f11,Jcl. J:ut 111:1·asio11all.,·. if th•• 
,:,1 r1nopliitL•·.; :ire present in l.ir~r 11u111ber .... the a~tunl loss to the 
faru1t•r 111ay lH' 1·011sid1·rahlt>. 

~\ fl'\V year, a(!o " ·hc1 11 tb1, spel·ies '"a" ,u111t>what 11111rl' 1111111t>r1111~ 
i11 i11diriduals, s1•rious lo.•,s1•s uf young e111 n ,, 1'!'1' not nu, 011111H 11. 
~toner ( 1!1lt>. p. :J~) qnutt's all earl) r~purt of \ 0

t'r11011 11uil,•y tll th,, 

efft>et that lar!.!"e fields of corn \\er1~ so1nl'tin11•, tle,tr,)Yed and had . . 
to he pla111l' l 1n·11 r :-,P\ era I time,. Bvl'n fields of s111,tll g1 iu11 \\'(;re 

at ti1ur-., i--rrion:-;l., dan1age11 h,, spPr1nnphil,, itn ;1slo11s in th,• latt! 
C'i:,rhti<'s of the pa:-;t eentur3. 

Hut aeenrtling to all l.l\ ailablL• reports th1• 11111nlwrs ot .sp,•ru1,1-

phil11s ha,·e hee11 Yery 1ttatt--riall!· rrdnel'd in the 111st d 'eade. l t j .._ 

p1•rhaps saf1• t,1 sa:- that th"t t' ha, hl'eu u fifty p1·r 1•1•11t rl'il111·tio11 in 
tliP pn•1•1•d111g fi, P ) ear-... ]1ounti1's l111,1..' bt11•11 offl'rl'tl for thi" 

sJH~1..·i1•,, an1l lit,•rat11r1· ha:-. hPl'll t·irculatecl ,il1nn1 th1• l'lllllltr!· a1l,·.s
i ng the Jlt'oplc "" t n the llifl'rrl'nt 111ethntls n,1..•ll in poi"ollill!! r,11le11t s. 

\Yith this loss i11 nnrnher),, has l'Ollll:' eorrc•,1111111li11!.!' rt·d11t·I i,111 i11 

the a111ou11t ot' tla111a~l' <lone. !)1•ca-,ionall) 0111• h1·,1rs ,H'(·1Jt11ils 11I 

HI f,H·ks llJl(lll 1•or11 1'l1P \\Tit1•r hns l'l'l'1•11th· i11Y1•,t1~11,t·d -..c,111 • t•t 
• 

tht'M' <· lain1, a11d has fc,und that th,,! Hl'I' \' l:'r> !!<'tll'r,dl,\ g-ro,.,sly 
t' x a :.n!<' rat 1•d . 

• \-.. 1',11· as :i tt :11·ks 011 1ats. \\'li1•at. h.irle.,. r_,,._ 1111d ,1111ila1· ,·r,1p-.. 
;1n· 1•11 111•1•111\'d, lht> da111ag1• is of littl1· 1•1111,e,111<'111·1·. '1'111',t' grai11-.. 
111;1_, l," atta1·k1°d .itisl after spr11nti11!.! But tlit• dPstrnl'ti11n is lll'Ye r 

~r1·at 1·11ongh In 11P1·1•s<i1at1• 1·1•1da11tin!.! ()cTasinuall., the ripi• !.!'n1i11 

i-; •af{'II 01· ,1orl·d i11 1J1,· 1',ill. as 1111•11fto11t·tl in pr<'l't'di11!,! tl1,1 11s,io r1,. 

llo,,e,·Pr, /..!Tassli111qwr, ;ir1• ,·a-..il_, 11l1t11111ahle at this ... ,.,1sn11 of tJi,, 
_\'t'.1 1·, and < it, l/11, / , •,1, r 111/t,1 ,,t1i, t, ul 1·, 11il i11, a/11., Jll'l'f1•rs the,e 
• 
111s•1· ts In ill l.' ntht·r fonn uf l11nd 



It has bePn l'lai1ne<l that garden erops are so1neti1nt's injuretl by 
this spl'cies. Th" writer. hc,"·eyer, has bPeu unablt• to di..,e•>Yt>r an:v 
real rn·u,Jf of thi.... . ?\o d,,nl,t peas, beans, and sin1ilar Ycgetab1L1s c1re 
.., 11LetinH's takC'u. l111t t•1,1·t:ii11lr not in any t·o1u,iderahl1· r1tut11tities 
::;permophilt>s kept i11 1·aptiYit_\· "·oul,1 only Pat Jlf•as. beans, and the 
set•ds of otliL•r !.!ilrd1•n pla11t, ,vhrn no otbt•r food-., w1·rt1 a,·ailabli> 

TlH're is little or 11<, dan1a!!'e to pastul'e land lie1·a11s1• of thP pres
en<'C of li111TO\\' '- . ;\u nb,ti Ut't ions, -;neh H'- piles of loo .... t' clirt, c1re 

thrcnrn up li>· this speei l'"· ::,..,in1ilnrl.'·, there is pra1·ti1·,dl>· no i11-
jur.'· to tht' !!l'il'-" l1t't'Hlh•' tt ..ihnost ah, ays g-row.., up t11 th<' \ 'Pl')' 

e1]ge'-. of the holl',. 

TlH•rt• is no tl11uht, bo"·t1 \er, that thl' lintTows are sn1111'\\'hat uf a 
11\llsance to !!ulf links. pan:Hh• ~T11n1uls, and si1nilc1r areas wl1c>re 
a :-.n1ooth nnhrt>kt>n ,nrfa1•r> is dt·'-.irabli!. 

1LE~E}"lT:-{ DEBl\'El> 
..,\t thP. be!!iuuiug <if this con..,iclerati<,n \re are c·onfrontetl by the 

fact that \Ye cannot hope t() detern1ine the idenh1y of 1na11y inseC't 
ren1nin-; found in th1• stonu1ch!-i of this speciC's. .r'or not 1,11ly does 
this anin1r1l cht>\\' up its foocl ,·e1·.'· thoroug-hl), bnt it bites off a11d 

discarrls tbP hPa11s, ,ring--.., Hll<l }Pg-s of thr• insPc•ts i11 n1ost 1•asPs, 

an<l ihesr' rPj(•ctt>d parts are the ones that lend the1nseh·es particu
larly \'\'Pl! to i1h•ntifi<·atio11. I~ut thP task is b., no JIH'a11-... l10Jit•l1",s. 
'and it is poss1hle to 111ake so1ne fairly a<·c·urate Pstin1ates. 

< )f th1• larYa• t-at"n ill th,, spring- ii is c;;atP tu '-a.v that a g-rPat 
1uc111)· are dPtrimental to ag-ricnltural pursuit..,. 11'1,r thr·y are of 
tH·c~ssit>· sprei1•s that liYf' upon 1h,· cnlti,·atrcl crops and g-rass,•.., 
It has IH'••Yio11sl~· ht1L'll dPter1nined that cut~\,·oi-1ns eons1itnt1• a 
r1•g-11lar arti ·le of diet at t!tis -...f'asun. 

ft i:-, qnite true that ('ilrl/11.:: trid, 1'1111l111P11(11-. tridr,·, 111l1111nf 11,o:; 

(•:,;,.n•ist•~ littlP or 110 eho1r·e in th,• s<·lr•tf 1011 of 111 f:'<•t food iu the 
.... prin!!'. pri>hahly IH~('clll<;e the insPt•ts an• 1H1n,, too nuu1rrons at this 
1uu11 But in th,· fall \\ h,·11 ins•Tt !if' i:-. ahn11<lanr and di,·t>rsifiPd 
a , 'I',\" de(·ide<l l'huil'e is exerl'is,•d. 

l11•rhaps tht> stl'Oll!.!'P-,1 ,1r~11111P11t in fc1,1,r 111' th<' Thirt1•P11-line< l 
, per1nophilc is the. l'a1·t th:i t it <·011s11nH"'" lar~P t[Ua11titiei-; ol' gl'ass

hoppt>rs in tllf' latll'l' jlHl'I ,,r th1> srason. It is olisPl'Yal>l,·. l,oth in 
th, ti,·ld and in tlH' ·a,,·, 111' ;111i111a ls kPpl in <·apti,·it,\'. that the 
n1•·11il1 r, of 1 lu-; "P ·,·i1•--, -..1· 1•n1 t11 1•r11f,,r l!l',l"Shopper, to Hll\' otl1t'r 
t', pd. ( fras,1 ,1pp1•r r1•1na1n,.; u1a_v ht• id,•ufil'ied a1unn:,r thl' ..,to111a1•lt 
1·011t,·1its h,•1·a1i....1• in thi.... t·a...,,• th' ~JJlar~Ptl proxin1,d pol'ti<Jll:-. ol' th~ 



26 I O\\r.\ RTlTDIES 1~ NATl""R.A.L HISTORY 

hind leg:-. art:' oftPn swall1nYed entire. The beads. ,rill!.!S, anll rl'-
111ai11ing lt>~ parts are 1lisL•arcled. Tht• ap[H'JHlt·1l ,·hart (Pl.1 tt> \ , , 
:,;ho"·s ,vhat a large proportiou of the food 111att t•r i, 1natlP np of 
grasshoppt'rs, partienlarl)· in thl' late :-.un1u1v1 , ntl l'arl,\· l'all. ~nu1e 
weetl seeds are 1•atr11 hy tlie Tltirtee11-lined ~Jll'r11111phile at t>Yery 
sea,nn of tht• year. Ilt'l'L'. ho\\·1•Yt•r. thert• J', «: pan·ntl) \'t·r> little 
t'lioite in thl• sPl\'l'tion of ft111l1, and "·hnt1, t l i, l!Hht artessihle i, 
utiliZl'll. :--1•t lls ,,f rag \\'l't•tl. ht•tnp. f11x-tc1il. a1.11 pi~ ,,,,,,tt a1' l't u1~ 

1no1ilY ea1l'll. I~nt 011 tht> 11ther hand 1•ln,·1•r ,1•eil fnnns a staple 
• 

artil'lt• of di 1:t. ,Yhl'tll'\'l'l' aYailalilt'. .\1hl t1rdi11a1·il~ tht-> 1·.iti1 !.. of 
eloY1·r set•tl "·uuld he eo11si1len'1l as clisa<lva11ta~t->ou-. to a~ri,·nltnr,d 
intl'rPsts. ::--o pt>rhaps tht• g-1H11l dollL' i11 thL• d1•-..tru1 ·tio11 of ''"1'1

1 d 
st->Pds is 1·<1llllt11 rhala11l't'cl hy th11 h,tl'lll c!n111' i11 t·o11-.u111pti1111 1Ji 

e I oYL'l' :-.eetl. 

E( ' {J~():\IIl' l '()~('Lr:·-.J()'\'-; \\'lTil 1~1:n.\1:1> Tn 
TlIE F<H)l } 11~\BIT~ 

l' . P. Uill1•tt1• ~ 1...,....,!1 lH·lieYrd that ( , u, trid c ul"nu1t (., 
IJ'J.tlt Cl ,11li111 ,1t us \\as ,11l,·a11ta!.t1•n11-.. tr, a~rieultural 1,ursuit.,. Il t 
e,a1nin,•d l\YPut.,-t,n, s10111111·lts nnd lias1•<l his t·o11~·ln,io1i-.. 111 th~ r ,~ 

snits nf this i11y(>,ti~a1 iun . 
. J. JI. .\ldr:c•h ( 1'-'.l:! ) i11,·t·sti~at1•1l SJ) 1"t1•011hil11-.: f ,··d, c n1lin l· 

ills. a111l st•1•1111•d i11l'lin1•d tn 1·011,i1l1'1· thi:-; i11r111 ,1hont Jl(llltral jn 
1•1.;nnn1nll· s1atu, . Thi," 111•1-. wa, d1.1IH' in thl' l) ;ikol, -... -..n the 'JH'l·ics 
rt•f,•rr·t>tl tn ,,: -.. 111Jd1111litl'rlly ,, liat i, 1'110\\'ll a, ( 'itt-l/1,.-.: 'tr cl <' n 

liJ1111l1" 1ullidus. 
\Y L. nur11e11 \ 1!11 •~ t•(Jl!t 1t:t~c1 fo11 .,j~ sto111a<•hs of the \\'l--lt.'1'11 

sulisp<'ci •,, ( 'Ii, ll11, lriil (' 111li111 ut IL., pallidu, ~\-. i11 tbt· ,•a-.e 0£ 
tltt prL's1•11t i11,·t•,ti !!c1tir111 a l;1r1 rt' prn1 ortin11 nf tit,· fr,11'1 \\H' f ,1111cl 
111 I'( t1s1,t nf i11-..p1•t r1•JJ1ai11,, H111'llt·tt jll'l)h 11,ly 1·011-.ld<'l'C'd 1111-. 

spt•(']l'S j {I 111• II ·ntr·.il i11 its ·11110111i,· i1upo1·t:tnt•1-. It j,... i1111·1•,•-.ti11!! 

tl1 i), ti' th ,lll'-\\1'r-. II~ re,· ,i,t•il t(l l1'tl1•1s ( f inqnir: th,lt \\ 1'lt' s,•u 
1111t 'tll .... ,nw· nl tl t' i';1rltlL'l' /Jf n11rtli ,•n1 l ol ,rnd,i . I 11 r• \i•'l'\ , ....... dr• • 
r:1 ·111 •rs \\"l'l l' ,p1i1·k tt1 lit d,·,· llll: (] pr1•rln1i 11'-' but t.tlL'\ f,1ik,l 
rt•,•11;,:1111. 1l1~1L :111_,. !,!'(llld 111 ' 0 lit result 1 l'ulll !:I j\l'l' ,·11 ·• or tl1i, 

f11r1n .\ 1•.1 ·allt'I <·• 111 I h 11 poi11H·d out in tlte f11 ·111 •r p11hli · ; t 

t11d1• t< \\.tr 111:111: 11 · n1,1r ns,•t'11I \i;1,, );:..., a1111 ,,, !-. , 
\ t I' ]qJ1 B ,ii'.) ( l" 1.:. JI -t! t'X.lltllllt'd ,tn111a,·h ,. I) l•'ll '- o · tl · .... 

sp I j, .... 'ud Jt-- !.!:' I!_! ·,1phii·nl rn ., .. 11 1· 1•111 11 ... tn tbt 'o\Jl. 11s111u th.1 
11 prohal I:· 11 l 111,1t11' ha1111 th,1 11 !.!II,{). Jl nr1n h: , rrt,1 o 1J1,· 
dt1111a!.!·•· to: 111111~ 1·n,p, .tnd " ,nd I,. ·all"' n 1 llt l111 111l 1·r, :rncl l,u1ds 
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uf. in..,,•<1l!-i 1•;1t1·11. The \\·riter is ini·lined to think this \\'as a very 
f:dr P ti111alt>. Uu1 as h1•for · 111tin1at<•(l, sinPe the nun1brrs of 

l 1•1 n101 hilc·-; ha, e l,e1•11 "rcath· redueed. the da1na1re to young 
~ . e ~ 

Qr Ops is 11• ; .. di!!ihlt•. 
1 1'\t'll likl'l~ that tliis spe1·irs "·ill not disturb the corn, if 

rc•p1 c l',•:wnt cl 1,:\' only :1 111,,tlerat<> 111nuh,•r o[ in<li,·idnals. 1'1or \Yhen 

tlH· J\ n11oph1lt-... n11• nut t''-llCl'ially nn111erou:--. thPy 1·an obtain 
• ll()ll••li fq11tJ 111 tl1,· wa;· of i11s<'1·t larva• ,, ithout li·a,·ing their nat
tll'al l1n11nts aud in,·.iding tlil' 1·ultiYntetl fi<·lds. 

~\ :.d111a· · flt Ii,• appP111ll'cl ,·hart ,Yill :-h,nv thP high pt•n·entuge of 
i11.-...~1"f rall'll Ii\ f · 1/l/l, fridtr•, 111li1u,tf11s lrirll'<'tnd111,at11s. Further 
oh, ·1 \ tinus \\ ,I, ho\\ tliat thl' n1ajority of thrse in,P,·ts, taking an 
,I ·1.ig• 1111• the .._, ,1,011 . .tl'P :!.!'asshoppP1',. 11 i:-- safe_ to say that 
'J,p,-,JtriJ)pl'I''-' l' lU" · ;i fi\t · pe1· ,·1'111 a11unal )o-.;s to Jw~' t·rops aloue. 

\\7~ l111u1 dr,al,t, ti i-., sp1•1•ip-... a,·ts H'- a11 i111po1·tant 11atural l'lieck 
111 11 llll' 1ni_:1 •',t'-l 111' ~ra-...shopper,. 

:\L111 ",J.111•1111,t tn clisturh th,· l1ala1wt' in nnturP ht1YP quite eom-
lD nl 1·c ull ii in di'>ast1•r frnn1 ;111 ng-ri,·ultural stn1Hlpoir1t, par-

1 ul·, ·I~ \\lit I} h1• has dPst 1·0~ t•1l ',(IIJJI' ,p,·o , . .,, ,,·liich al'tt•cl as a nat-
!ll' ·k \IJ)Oll a 11'>'- i1111s !'ur111. \\',• fiud a11 i>xnn1plr of 1 his in 

IF· d tt 1,•ti fl if I htl P1 ail'it• I 'hil'k 1·11 ,lltd I h" s1t1·t·i>t•di11g- inc·r<'a,c 
tll 'th· " ,t ..!I .t..,..,J1,,ppt.:r". 

It i ih• u1111 1 1ft t1f' t Ii<· \1"1·ih•r that n11l(',.., s111ne ""•'Y sl•rious charge 
>" I 1· ll' I t ., .iiu-...t ,1 "Jlet·1 •s. it i" th,• 11,11·t of s;afety to leaYe the 

-...; 

11,t 11 ,. )11 ,h, 11rlwd. "-...pc-,·1:illy in ,·;1st•.., lik,• thP one 11n1ler 

ti U Ii l"t' thl' ,11ri111al pn•:·" 1q,11n .ill u1Hh•-...ir,.ibl<,> fornl. 
1111nt1 d 111 I It· pr:->(•• li11!! JHI.!., ..... t!J,,..,,. spt>rtuophil,•-.: nre 

, 1 e11, uirh i11 111 st l1)1•nlit j,,s J(I dr-...t1•11~· n11y grt'Ht ,nnount. 
r 111 -...:11, \dd tl11 y l11•1•1,n11· tt1n pop11l1111s in a :;i\'Pil an·a 

1 , llPI' t 1 11'.'rl11 .,, tht>ir 1111111l1er-.. pn1c·ti1·ally 11,·crni~ht. 
,. 1.i,·.111-... ol ,·11111111:itin!! fh1•..,1• a11in1al-.; "·ill be• funnd 

I 11 1•11111·!11-...ion. "'e 111a~· c•\'t'U al11uit t hut 

\\ \: 11111111 11t' !!1',1s,d1,,l'P''l -.... 110 dis1·ri111inatinn j..., t>XPrtist•d 

111·•· " 11i-..., ,·t f11c11l-.... l't·rl1aJ"' ,· 11ual Hlltnl1Pr-. of l,,•1H•fi,·ial 
,Id 1·11111111,•1•t-... ,l'l dl'-...ll'll,\1'1I. nut in a11y l'\1•11t, ii' 11H~ dam-

• I ~ I 11.: I II JI i-. nnt 't'ri11u-.,, it is Jll!J'-1 t'lllpli:itil'ally df"sirahle 
· I .., ..,I', L'i,·-... a" a ,·h,·l·k 11111111 !!ra-...,h11ppt•r-.... For ('Yen a 

11 , t • 11·1 1 11,·11',1-...,' 111 the 11111nli,·rs 11f !!1'11'--.:hopp,•1-.. ,roul,l ruean 
1 , ,ll'.!1' l(lt,il Ii,..,.., 111 rnlt1v.1t1•d er11p, t'Hl'h year . 

..., ,1, h 11!! 11" thi-. "Pt'l'I"' l'~ist-., in 1u,_1dt>ratf" nulllher-... it n1av be 
• 
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regarded as a desirable element in the fauna of a gi,;e11 region 
Certainly actiYe n1easures to secure its Plimination shouhl not be 
necessary. 

..\l\1\LYf-;l~ OJT RTO~LA. 'H 'OXTEN'T~ 
In the foll11\\·ing pages anal~ sec:; of the n1aterials fnuntl in eighty

t,ro stomachs "-ill he fou11Cl. .A.s prrYiousl,v stated.. one hu11dr1•tl and 
t\\"eh·e stolllaebs were collected in lfl~8 and lD~:J. All < f thrse 
,vere examiner!, hut a nuruhrr of then1 proYed to be en1pty. The. 
latter hd\'<:' not heen inelu1lcd in this appendix her a use the,v ha, e no 
partieular s1gnifil.'.ance. They merely represented i11d1i:i<luc1l'> l,illPJ 
in the early part of the day, probably before any food had be~u 

eaten. 

Stomach Xo. ] - f cmnlc; Iow·1 ('it:-. Iowa; }far 14, l tl::!:!. 

1:1.:;<7" inse•·t laJTll'. 

]U' c l.,lue gras-; :111<1 white c lover tip-i. 
5c1, weed SP~tl'l. 

Ston1:1<·h :i\o. ~ fPn1all-; Iowa ity. Iowa: ~lny 1-1-, J\:l:!:!, 

60 ';c 1 nS<'•· t In t\'ll.-' 
;10tfc liluP grass nu,l whitr clo\·er. 
7~ weed 1:>er,b, 

3 '1 uuiden dfi,·d ,egct :1 hie materials. 
Stomach ~o. :{-malt•; low;i f 1it~, Iowa; :'.\1.1~ 1-L l!I:!:.., 

U~~ insed l:u,n, nt lea'lt onC' half of t!t,,111 (• 11twunn~ .. 

2oc,;., \Pgetalile mattt'r. Chief!:, gr,1ss au<l ,, ltitc elun'r' . 

Stom:ieh Xo . -l--m:ile; Io"a ('it.,, luwa: :\laY }fi, HI:!..! . 

~!J' 'c i11se .. t larnP. 
-Ht r~ < 11rn. 

:!i''c gr;iss :rn I white 1·lr1vC"r 
~, I 1 .) ,, \ a I lflllS W<'f 'I 81't'I !i. 

}Pre uniclPnt ilw,l ,·._.g..tnlile 10at1•1 bl~ 
8tom:H•h ~rJ. :i-mnlt•; \\'illiamshurg, Io"a i \I \ ::11, l f•:!~. 

-1-11 1
1 1 in,eet Il'lliatll'l. Evi kntJ., :ill l:,n•;P, 

-l ,, ~ ,•1,rn . 

..!0', g-r.1,s, d >\'Pr, and uni1k11rit1t cl n•gct:dilc 111:itt,•1'. 

~tnm:i, h ;:( u. C-f Pm:111•; Yid1,r. ] uwa; :\la, ~1. 1 !l..!:! 

4:;,, iHSf'd relll:tlll'l. 
:?(!', c·,1rr1. 

:!11 ', drnt>1 a11d gr;t-<'i. 

;,C < Wt·P•I 5 •p.J~. 

111•~ u11id,•11tifi•·<1 "(!dal,1,· uwt •rnl~ 

Stom:.id1 Xr,. 7-f<-lll'ilc•; \'1d1,r . Tc,,;; .\l;,v :!1, l!l:.!:.!. 

St01na,·h n1•;1 dy , u 1· : '-- tl 111 • s1gu, ,,f i1 ,,., t 1, rll'llll~. 

f-torn·wh Xo. '--m:il,•; \i 1,11, (.,w·1: :\l.t.\ ..!l, ]!t:.!:!. 

311', i1,sl'\'t re1u 1111,;. 

t;n,~ white 'I I\. I 
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1 ore uni1lentified ,egeta hlc n1aterials. 
P. utnach :Xo. 9-femalr; Io1va City, Iowa; ~Iay ~<;. 19:!:!. 

~ore white clo,er. 
1 Oct0 , nrious Wl'l' •l !il'e<l~. 
tjflC"c corn . 
10(~ uni,lentifit>cl m:1 t eriali:;. 

P.t o01ad1 No. 10-inale: 101,·a City, l own; ~lny :!~, lf>:!~. 
40C r white doYer "l.:l'•L 

1 aric,us weed i:;eed'l. 
grn:,s aud do,·er. 

:20dc unirll'utifie<l matter. 
Stomn,h ~o. 11- f ~•mal,•; Icn,a City, Io11a i )[ay ~~, Hl:2:!. 

4U';c insect remains. 
3n<;'c wheat. 
J.i,o blue gra"'i and white do'l'"er. 
l ;:i ' ( uuid,•11tifie1l. 

"tomach No. 1::-fl'male; Town City, Io\>n; ) fay ~s, lH~:!. 
Thi~ :-1tcnuad1 wn" pr:11 tieall.1 empty. A few l"<Hn hull w,•1 e :t'ouud . 

Btom:1 r; h N•l,. 1:i - rualei J o1\·a City, Iowa : ) Jay :!!l, lfl:?'.?. 
Jll''r in,e t matter. 

:'lO'c wh eat. 
-!0'7r gr:i i-i- ancl white clo,er. 
n,~ 1mi,l1•ntifiecl. 

St1,m,u•h Xo. 14-f,,m:il<>; Iow:t <"it,, Ic,"·;1; .T11111• :!, lP:!:.'.. 
Thi'{ i-p 'rimt•n filled with t!1e remainR of a fil'l,l llhlu,e. 

1-- t f)ma r h i\o, 1.3-ft>m:tle; IQwa <'ity, Iowa; .June ~. lf>~:! . 
30 <yc insect ren1:.li11s. 
101,c , ,)111. 

:!ll '~ wltit<> do,·er see<l. 
,H ' "', g1:1::-s ancl c·lover . 

<::tc u1ach .;\ o. lfi mah.• ; I owa OitS, I owa; .T1111e :l. l!l~::!. 

:.!t1<i:i ,·01n. 
:ill 1 , l,lu e gratis a11d c-lu,rr. 

:-;tom:tc h Xo. li-male · Nurth Lil1<'rt.1, To,,a ; .Tune 4, }fl:!::!. 

·c,rn, 

l, l 11• gr:"'" ;pu] c·lo,•t>r. 
, t 1111:1,•h ~"''· ] '- -fl•111;il ,•; Nc,r th L1b<'rl.\, I,1,..-:1 : .fu11<' ·l. l!l:!:! . 

401 , in:;r, t 111;1 ltl'l" . 

. i:i' c g1 ·1s9. 

- i \\t ~ l set•1!. 
~ . 111 f,•m.tlc; F,agle Oro,·t fow.1: .T un" 111. 19:..!::! 
IIJ'<L"< t ];1 r\";t •. 

gr:1 ~"•':-! 

1yt> d ,, r-cl. 
U II j cl C'Jl \ j f i PC ). 
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~toniat·h Xo. :.!O-maJ,,; Io\\:t Citr. Iu"a; ,T1111,, ~fl. l!l::':.!. 

titl</c rem,1ius of ;1 llt"lcl n1ouse. 

30 <l'c ill'<P1·t la r nL·. 
lfl <;~ gra '-'S, doYt•r, a11,l don~r "l<'l'<L 

i-;tomad1 l'io. :.!l-f1•m:1lt•: Io,,a { it;v, Iowa~ 
60< c \\ hi tt• do, ,•r :-t>cd. 
3tlr,. IJlu,• gra,:- ~11ul white ..Jm t:>r. 
HJ<~ u11i1h•11t ified . 

,T1111P 

.':-,(1l1Ilrtl'h i\11. :.!..'.~f Ill tit; lc,"a ( il), LO\\U; .Tuup an. ]'.•:!~. 

;nr~ 1d1it,, l"]OI( f St't'1l. 

~n< c ,,hitl' t·loH•r tops. 
llllµ, gr :<st•~. 

:--tom:ich ~o. ~3-frm.de: lt,w: Cit.,, Iowa: .T1uJl• .{0, lt1.:::::!,. 
~o• (. iuse>, t,-. 
40 , ..vhiti do, rr ,t:,•tl, 
30 , grn._, ,11ul white , lu\'t'I' a,p,. 

:--;tuUl:.lt h Xu. :.!4-Ill'ilt•; ;.;,; .. rth LilH•rt:. Io,, l: ,1:l,l) a. 19- • 
('ontaitll'd two .,01111g lllt',1,!un n1it'e. 

:-.t 1111a, h ::,._·., ~--f 111al ; ~·1,i;th I.i\)urt., l 111 ; .I ul , 19~~-

,i nsc, t 111.1ft r. 

\\l11t1• t],n,·r ._,,,,l. 

i>htt gt,hs 111t1 , n\'ff•, 

,, , 1111i1l1•11 if1 •1! 
'.---•0111ai:l1 0,1. _1,_111 I . :,;',11th LLIJll IJ. 1 111 

['J;11ti,1ll: tllllltf .• \ fi:11· whit• du, 1 , 1 ,\, 1' t und. 

:-ifo11:11·h :-.:; _ f 111, I •. J 11 , 1..'it:. I"'' ,l; 

110 , t111irl, 11 'til' il in,,•tt makn h. 
. ,. , I 

' ~r, ~" jl 1 J'J" r,-. 
))• l,l 1, I.;,, 11!Jltt> l,1,·1 II 1 1\111! 

:-;1 1111,·h (\ ..:, 1111l1•! \11d 11\ I I \\ . J ll I}' l 
111, gf, -.,111 Pl (•r, • 

• u.1,1 ·, h, 

, I 1, r ~ ,. I. 
1 , .. , r ·111d ] ,J ul ..:1 I" 

p111d, 11 1f11· I 

t ,. 11.1I, ! ~lid , , I, 11 ~ Jt I, 1 \ 
I It, L' g' l 'lS'-1, 

\\ h t I, I , .- I , •t1 l nti " ' II 
II 

:\ I 1 I t t Ill I , . \I ,I I \ I' I ' \\. 

I I I ,.: I ,, 
11J it,· \ It\ I ... ,. ,I 

:..11 1
, gr·1,-I 'I I" ,., 

.~n, ( \\ l11te , l ,, '- .... ,., 

} ' 11111,l,•1 JI 1,·,I ... ,,11 t 

I \ l ) ... - . 
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Stom:ll'h Xo. :l:!-malc; Iowa City, Iowa; July ~4, 19:!~. 

lO&r gr:1 s,-h,q,pers. 
~ll ' u11idt>11;ifie,l insrets. 
:!0' ,·ano11s wt>etl stt>ils. 

10",""c oats. 

4ll' c 

~to111:1eh 

111111• grass. 

?\11 ~:1-malt•: 

gr· ,,hopJ 1• rs. 
1·11i,lt:11tifietl 111 trrinl.;. 

<-s•11m:il'l1 Xu. :1-1-f,m:dr: Iowa f'itY, Tuw;J; ,\ugust fi, lft~~

E11tin·l., hllt->,l 'I\ ith grasshoppers. 
~tom:1,•h ~"- '.t,-ma!P; \'h:tor, Iowa; Augw,t 

~If '~ grassl1r1pj 11 1 rs. 

"I }l)•l9 ' '--· 

lll' t grnss allll u11iuentified llHltPl'i:ds. 

:--tt1111a <1 h ):°n. :Hi--1n:dr: Yit tor, Iowa; .-\ugu'lt 7, Hl~~-

!tO < 1 
.j~ 

"'c .. J( 

gnc-" :i1J1I whitL c-lo, er. 
~·hi· C'J, \'Cl s,•e,l, 

1111 id Pll t ifi l'f l. 
St(•lll~ di o. :t ~- m• It ; \ j, t1w, lowa ; Augn,-t 7, 1 ~l'.2'.?. 

< '"11 rn luc,l 01w s111a II field n1ouse. 
:--tnn1:u 11 ?-,o. :i, - f,·muh•; I,iwa C'ity, Iowa; .\.ugu'lt H,, l!l'.?~. 

Entir,·ly 11lll·d with gra'!shoppl·rs. 

~tom· , h :--;,._ :l !1-f.-m:ile; lvwa ('ity, Iowa: ,\ugust ]ti, lfl:!:!. 

li0', gr:1 ,,-,hoJtpt•rs . 

. t{\r~ g1 .1ss anti l'l<i\•'I lt'~t I es. 

~t 1110, h X o. it 111alP: Xt•tth Lil 1€'1·ty, l<1w.1: August 17, lH:.!2. 

E11f 1rt•ly fitl,·,1 with grasflhoppi>rs. 

'- ,111111 h Xo. 11-f t•111·1 Jt,; X ,,rtli Lihrrt.,·, Iowa ; ,\ ugust 17, l ll2~. 

"t 

-..: 

St 

..._ I ' 

F:11ti1 lj till, 111 "ith graRsho1,pers. 
111;1, h .:t,, 42-ntnl ·. :"\, 1 tit Lilw1 t,, J <11\';1; .\ ngu~t 17, l!l:!'..!. 

I ore: 
~O'J, 

II, lilt 

I r:: I 

Ill t 

!ti) 

] fl ( I 

11 I ·h 

\ U 11 

,m l i 
1\0 (~ 

4().! ( 

!!r:1:-,,,h"Jli'' rs , 
J 01111g na t,. 

,, . r, -,-+IIJ, , ... North Li]u'J ty, l o\\"a; Augn'it 17, lfl~2. 

1, •illy r•rnpt:,. ~0111e 

':'-: . IJ ~ 11n l1·: f,1w: 

ic:111,~h,,1 l"'r~. 
,d1it • "1, !'I'. 

tra,·,•s 1Jf gr:1Rs WC'rP found. 

'it, , I owr1; .\ngust JS, lD:?:?. 

XQ -t-; ' 111; I••; [owa ('it_,, Iowa; .\ugnst JS, HU2. 

1111'1\" \ f, w !!I' 1s:iltoppL·r n•mrwnts. 
•'-, H;-,.-1wtle; lo,;Y;i ('it~, l<Jw,1; Angnst lfl , 192:! . 

gr; ,ltrq1pr-r-;. 

t:1,1~-. ;111'1 do,·, 1 r . 

',,; t I Ill •• h ~ ~; 111~1 l 
' 

L:tl,,· 
! ti, ( ,.n s-!11,1 1wrs. 
'I), - ( 

oth,r i11,;1•1 ts. 
.;u, , l pJ'll. 

1 (l' : Wl'<'<i "tJ.fl11. 
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Stomae:11 Xo. 4b-m,1lP; Lake Okol,oji, Iona; s rot,•111l•tr 4: 1P:!:2. 

6tlC'c grasslwppt'I "· 
40Cfc grass aud tlo,·l'I'. 

i:-.tomaeh >.o. 4~J-f,.maJt,; Lake Ok11lH1ji, Io,,:, :--., ptemht'r -., Hi:!:!. 

Prat t1eally full of new l'oru. 
f-;tomal'h Xo. ;,n-,mlt>; Lnke Okol,oji. low .. :--tptcn11Jl'I 4. ]f1:!~. 

li(W'c gra "~hopper:-. 

40 c,~ llC\\' l'Ofll. 

"-tvnrn1·h .N' 0. . , 1-fl'lll, le: L.ike OkoL11,ii, 11 wa: "l'\tllnllil'l' 4, }!1:.£ • 

Full of llt W l'lll'll. 

~tc,mach Xo. .i:!-frnwle; LakP Okoliu,ii. lo\\a: :-:eptt>lllhrr ,, I~•~:.'. 
:\Or l gr:t!>shoppt•rs. 
ti!l' ( l"!lTB. 

10' r 1 111,lPntitietl. 
:-.tnrnaeh )so . ."i:J-u1:il1•; Lake OlwlH1ji. lo,,. : '"lll••ntu, r '-. l\L:.:. 

l'r:11'! h I ly full of grassht!J•rl'I'". 
l--tc,ma1·h Xu. ;,4-femah•! L:ikP Ukol111ji, Io,, : "'q•·ernb('t ' , l!l~:.. 

I'r:11.'tit·ally fnll of gr: s,ht•p]H'l''<, 

:-:111n1:11·h Xo . . ,:;-m;,Tt>: \lili.,11), J ,,,: · -..., 11 HiLILr Jt, 111 '.?~. 
!Ill', gr:1~,hopp,1 ,. 
10'"11 , nrn. 

i--toma, Ii ;\'o o t1 ntak: s11u1 ',,, [ OIi'(( i sc11t1:t11lH. l 
\ f,•11· g1 ,s,hnppt•rs. 

Stt,m,wh ~o .. -,,-m;ilc; Jo11n <'it,, In1q; :\(, 

.\l.out a q11,,rte1 Juli of oats. 
:-itr,ma, h :°\(J.. :i'--ft•m(ilt>: lnwa l'it.,, 1011: ~ ,\J 1:1. lP:23 • 

. \ f,·w hull., i)1' (·0111 ''l'I C. fnund iu th1, ')ll intl'n 
St IJll 1,·h ~ . -!,-f lll'll• : It•"·' ( lly. 111\1 •,: \[ \ bi 1 Cl_ 

:--11,m:, 1 ~" 1,n 11. i... I, \\·t 1 11,. 1,, , ~f. \ 1• 
!lt ', g ·a-.~ 

l l l ( )' \\'l'I (I 1'!.'!;d:-l 

~, ,,m 1el _:s; o. h I 111~, l, 

]0', 11111, 1'iti .. t. 
~tom:1, h 0 . ,;_ t• 11 l11, c ity!,". J11 

1 11 .,, 11' n-11: tJ1..., 

wl11t• 0;;l,J 1 , ~,, 111• 

w,•, ,] ,red~. 
:-;1 •II • , h ).; , . 1 

~t1,111. <'11 :\' ri l 

11.ilt' f 1ll , t 

Stnrn:, h :\ o h ~ 

Ill l,· :0..1 l 11,.:, 

1111 I, r t1fi-i1,, 11-, 

f !fl, , \!ill, r,1 r,: 

I r 1-• \\ ' . 
r, I I) I I .., 

l ,, ·, . ,I , r l 12 }.I_ 1. 



.... . , , tlL ;so. 1'1i-111nl1; ( 'q}uml us .Jun,·ri ,n. low:i: .Tu11r :.'(I , lfl:!:L 
f'i,, lll-•t•t 1t1J1ai11s. 

J 'r gr ,~. 

l1'L \\t'<c} ,1•1•,l,. 

s·, 11 l1 :--.:u 1:;-f,•111 d : J< w;1 1'1t,·, lu"l\:t; .f uue 
11, 111 , id<'11tifi,·d i1J--P•t n1att•r. 

1 !)..:!3, 

~n( ~ ~r:t--~ .. 
111<, ,·I, ,,·r s, ,•11, 

'-Lt 111: dt ~·o. li"-HWh' JnW:t Cl~·- Iuw: 
_!)', i.111i<l1•11• ifjp,] ins<>• t<:.. 

l , g1:is.,hnp('t'l'S. 

_fl,~ /!I.I''< a11.J t']ll\lf. 

'.:,,,~hit ,1,,,,1· S<'t'll. 

~-, rn I Ii ;'\1.1. 1i!1-111:1l,•: Iowa < ity, 111,;,,; 

_!I ', i11s!' t,. 

-.._ 

...... JI 

, ,, liilt• elni• I' St <.:d, 
cl 2' Ii, 7 \.-t't111:1J1: \li,Tr \ I f, 

l It' tJ1J l ' 1\)1[11' 1·!11,·1 r ,1 qi. 
71...-f,11rnl, 

' 
\l. l • .. Jf,rt\•\r. 

' lll"ll I"· 
c ,, h It,, <' I 11, , r st <'d. 

It Xri. 1~-111ail: :'lf:p·,•1 1-: • 11 

!:!"t' -<:.hOJ1! <'l'li. 

l r ,.! •.tq .. 

rte •k•••l's,1 

J I W't. ' . ' 
l,11,.· 

,Jun,• :.,fl 1n~,'l. 

,Jt•ly '.l. ] 11:2:i. 

Jul\ 
• 

.-, 

. l ' l '.f~:1. 

I " - ' I \f - J '" l 1 ·_1, l !I·_ ·. I 1 I , ' , f !)- IH: < : , ; l'l lit.: . I ', f : ,/ U \ • 

\ f, \ '!,!, -,J.i,q•• lllllLJ. 11•,. 

~"• 71 fu11:1J.-~ Jo\\t cit\. Tei,.~ : .r,:I: 

I ,1 T' \\ 

I ' • r I' \ ;_! 1 ~ t } . ,.. 

... 
' ' ' ' • Ill"" . 

> 

r • \\. \ 1,! ,, l I 1 I\_ 

t ll • I 

:-.: :- I \ • I • l '• ,., 
' -

\ I . ' 



Sti,111:tt·h ~o. ~11-m:d,; ('nlfax, I owa; Augu"l 1 l. l!l:.''.3, 

;10 ',(1 gra ..,-1ho l'Pl'f,. 
7llM, ,,at:1. 

i-\to111;n•h Xn. ,",l-fl·!ll ,ll'; Tow:t I it;. T,il\ l: !::-l•1•ti·n1ucr ~, HI:.'~. 

70', gr:t"l..,hopper-1. 
::11< ~ 1;1 a..,.., :111,l wl1ite , loH·r. 

::-;1ow:11·h Xo. "'::!-f,•111·1le: Jo,1 1 ('it). 1,.11.1; '8J•t mhtr 

,\ f1•11· grn,~li<•l'l'l'r r. main,. 



-·------------------------------------------... 

NATURAL ENEIVIIES AND ARTIFICIAL CONTROL 
X ,.\ Tt·R.\JJ EXE:\I IE:-; 

.\s natural t'll t'l lliPs of ('1tcllus lrirl1c1,11linu1t11s tricllcc111li11tat11.s 
son1e >f the 1·tHllluo11 ha,vks should reeeiYP :-;pecial 1nention. The 
\\· rit,•r ol,,;1•r,·f'd 1111e i11-.;t,11H•,' \\ l1t•re cl Cooper\; 1-Ia,,·k praetieall:v 
t'Xtt>n11i11atPd tl1e ~rou11d s11uirrt'J.., of an upland pasture. The Red
tail1•1l I-Iawk an,l it.., , arieti<'s are pPrsistPnt Pne1nies of the sper-
111< phile. Sharp-shi11n1•1l H,nrks, :.Iarsh Ha,vks and Sparrcnv 
I-fa,, k.; ha,·p lii->en seen to attack this; species. 

Th,· dorn,•stit· l'at shonld prohablr rank '-l'(•ond as a11 agene~· in 
1· r1 1ttnil. ('t,rtc1i11 eats seen1 to ;u•qnire a speeial liking for ground 
s p1in·11]-.; ,111tl hi->1·,nn•· t>xe1·Pding-l_,· adt>pt at entt:hiug thcn1. 

~11,1ke..., kill 1·r n-._iderahlt> 11u1nhrrs of spern1ophiles. Rull snakes, 
!,In., ra ·1•1·s. h<1!.!-111> 1•d snnkcs and 11(:1·asi1111all.,· l!'.arter snake)\ figure 
111 this 1·apa,·it.,·. 

"\ ·" h ·ls and thP ...,01,illc·r n1ink at'P t>tt'Pt:liYP t'llt'JlliP<.; of tht• •Y1·ound ,... 

s1111i1-rel. ~\lthPll' .. dl tilt'.' hu11t priuc·ipall.,· ;it 11i~ht. tht>ir slendrr 
It l'lfl , JH'l'lllll th,·111 t,, t'Jt lt ·r lllilllY or tf1P "IH'l'lllOphilP burrows "·ith 
P;1,' :I h1•r1' is 1111 dnuht tha1 111a11y ~r 11111tl ... r111 irrels 111ert death 
tlin 11°11 th ...,,, nhdll atta1·l,s. 

\\' In's. foxc•;,; a11tl Pa! .. !'l<'s dt>-.;tr<1,· ground -.;qnirrrls. but in Io,, a, 
.tt l,•,L-..,t. tltP-.;,• n11in1al-.; ar,· not pre-.;<•nt in suffi,·ii->nt nnrnher-, ti> 

"· 'Y ,1, }'nt1•11t ,•,H1t 1,,lliug factors. 
)',·rb;q, sl.i 11k-., Hll<l II\\ ls shoulrl he 1nenti ,n,,,1. But all of the 

' LH'•· ,\..; h •lun!.!ill!.! to thPse grc,ups are in,·lincd to l,e nol'turnal or 
• · •p , ... ·1il.1r .111 1 dn 1111I t•o11H· i11 1·011ta1·t witli the strietly diurnal 

") 1·r 11111,liil,", ·1·~ fr1•4111entl.·. 
L\tP1'11,il p;1r;1-.;if1'" an· r11th1•1· u111·otllnH111 on ( 'it1ll11.~ fridl'cen1-

1 1 , 1, 1 ,/ ,. 111/ln, ,,t 1,. .\ II qf thl' intliYidnals kille,1 or trapped 
,~, Jl' ·.i · t11ll,\· 1•,a1nin1· 1 and in ,,nl.,· a ft·\\· e,l'-t'', "·prp any para

,, 111d. ~\II 11!' thrse \\t•re di<;eo,·prrd duriug tlH• latter part 
11f .\1 ri 1 ,. t ,1rl., 111 ~l:1.,. j11-.t after the alli1nalc; cau1e out of hiber

~1 p.11\1,,1 .. , w,·r1· f111111d al't1•r .\Ia,\· fifteenth, indicating 
t l .1t 1 !1 "]"'' n1ophtl 1·s ctr· ;tl,I,· tn tli,p11...,t· of tht• [)('sts i\'hen they 
r• 1111•.1,t\'elif,• 

c 1 1 ·1 liaJf ,,f i I 1· p.11\1,11,·-. f ♦ 11111d ,,·,·rl' fh•as. .\11 of thcn1 be-
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'l'h!! (hllllt)~ • j ... Olli~ nolil'l' JI lt' i11 tht· -..pru" aud thi-. j.., tiJ 1110-.t 

11• l 0111Ul" dtnP to tip pl~ 111 · 1·e111t: l.v. for ill lh · -,pl'i11!.!' t It· 1 111.! · 

rd th, "J l' '111ophilc i, 1n•H" re-...tri1·ted than later in 1 In· ... -., ... ,n. ,11} 1 

killi l!! U,,· I ult-.. Ill t hi-.. t1Ult' forc,rall-.. repr tl I t i!l11, 

'1 h u-..• o p 1i-1u1Pd h·1·\!: i-... :i quick n11d E.'fti1.:ir111 1n1•rh I l 1 ,rd• 
-..tr, YHE! th••., .. a11i1nn.l 'l'ht hail'- -...h,iuhl uh\a~s l•l' pla ·etl it 
t•ntt'nJl('t>., of tin• l..iu1·1u\,.... ( >th,•r\,j,t• tht·,· \\. ,uld ,u1,lu11lit•· Ii h • 
a·, 11 b~ 11,..,.ful JH't•it>-.., both "ild and (ICHllt ,tit. 

I>. E. [.int;r, 1 ➔~1. p. 1:, !!"i\'l'-. Jhc loli<,whE! fonuul1 it p j. 

,ri1tiu~ thl· -..111uller !!l'OlltHI :-.,p1i1 r •1,-..: ·· ~ti l tul,l '"I', H1f11l 
:l nu lt~ "-lJn•h i11 1 .: te,tc·u1• ,,:f 1.'.0I i wnlel'. 11ncl stir• it hit , 1 .: l iii 
ft, ilinµ ,,ut ..- 11 1n.ik~ a thin l'll'Hl' 1n11c-·u !:! •• • lil'; 1 nu 1 r• 1 

j1 (hr ,l -.t 1·y<·hninl· \\ itlt 1 ut111<:e 11( f)O\.\ dt•r(•d Ii · 1rb HUH' , 

- u1 .an i -...Lir 1111· 1nL-.:t111 intu 1hl' h,11 "tai ·h. 111,\! iu,.:- u ll.11> 

•1· :11 1y J t fr"'' l°l'(Jlll ]~11nps. lit i11 l i 1,i ii tif lit: 1I \ \ · ll' l 

~ l ~} ,ti I 1 tflul I t)!Jl[r ti ,,f !.!ly,· ·riu, . 1d l'innl I, ! l "'dll t . 
,p r ftll ur ,,l ·(1 h.1l'l11. .\.ppl~ lO ~t) •1na1 r, of 1L-... 111d llli~ 

uU!!>hl) in c· 1 t ,,, ur·.\· k1'r11 .. 1. t>1,·h 111,1rt ot iht• 1c,1,11 

-...h, d 111.ike ft1rt, fl> ...,j :-.:tY hc1it-... · • 
' ti 

·1nil;,r 1 .. r11ntla i-, !.!i\'t--'Jl h.\ \Y. 1 1.11+,p 11 
., 1 

l t I I' 

• ... \it,. f'! 1--t•. tl · pni,..01}. 1n1 · 11 •• 1-.. p 111· l , ·r I H 

t •., 'xp ... , i111t·11t, ,ho~ l' 1 IJ t II' ,r i \ , ,01 tll 

11er1111, 1 ,It ile. 
·1 1t 1, ,, ,r··, ;· • 1 1' ! I' I' 111 

lip11 l,)~1,.1 l l" 1111 ·,I 111 I '1 I J° •( 1' 1 I I 

!1,•d d1 \ll Jl1l' lll1Jt1'tl1 1,t'. tl ,. li111 'I' I • \\ II' (•J> 'j ll''" ' 
' ,. 1 lt, I •11,.._.•d. Tit,· ('il l,1,11 I, -...,il}'liid \\ ill ' ;q,1, . l lP 

·' .-. nd t It, · -..1w1111111 Jttl,·-. \\ tll 1 ... kil),·d \._\ th,· p11i'-11111111s 1'11111 ·,. 

1J ·1 <td l!.1 Ii, rid .t1i!11!J;'' tli:tl 1J11·1·1• ,,.. nr, ·J1,1111•f' 111 p1,1s1111i11.: 

11.11 !,; 11 i11t,.11t11u1.1II _\ tllr<t11~ll ii.., pL.11·!11• · I I 1111ht I,• r • 
I if 1 ,! l,11) d1-...1tl 1)1 I , , 1i· ,hi\ •·,pl11 .... 1 f' ]11[!1]] ;[ 

I,:> I .i11 II" I 111·.11 a r · 1,1 Ii,, :in i11di\J1l11,tl \'Ii, 1, 

,1d ·1 ,11111• 11 111il1 ·1, 111' "P ·1·1111pl 1d1•-, 111a~ lw l,dl1·,I 

111·111 \' it Ii cl ,11wll IH1J't' rifJ' 'l'hi, r1·1p 1i111•s ;tl'l ' )IJ"tl,· ~I \ 



r ~ nd ,,.,,1.,ider:1hlt ff,,, t .11111 p,l ipn, ( u ill J .u o t 1 

1111,-; 1h1 :!IOUni ")ui1rl, 11,• ,hot tlu.,-11._..11 tl, h,11 o 
tl t \ "ill eni\\ I int Lh1°it h11I " t, di lin I ru d lh.. 

'1'1. ppiu, t 1 ,llll HHJI i un,stt 1 ·tc m tl \ u 
<r 1lu1nli r l t Pl t1ap 1111} Ii,• n l 1 , h hi, 
foil \\ ll I H ,•,l\it, nt lh(• Jill 11tl t f •h,\ hnr-r \ r( r l 
i 1 nd " l'I the t 1 · •htl~ "1th ltrt. 'I hi 1 an 
1 1 o r 1nau 'l u pbil 
'• 1 ,r j h l 11 ~ I l I I . 

◄ , ti ,, h11I, "" 11\111 l, u.1u, It io l r l 
13 ,. n11d I 1, no I riuii-e .1, 010 nd t o 

1th, tn h d l~ ,Jd1 ·h r,,ul i, intn t d i l'Oil u 
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