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lntroduction

Cryptorhia is a small genus in thc Famih T,im-
nephil idae (Order Trichoptera). ' l 'here are scvcn
spr:cies cronfined Lo lnontane streams of $'esteln
Nnrth Arnerica. C. pilosa is t'idel,v distributed in
thc maritirne areas of Lhe Pacific Northwest (Wisse-

rnan and Anderson l9[]7), and C fiacara ha.s been
leported f lom thc intcrior mounLains of Washing-
bn. N{ontana. and Brit ish Cohrmbia (Denning

196,tr).  There are verv Ie\r 'records for thc othcr
f ir 'c species. rhich include C neosa l iom north-
castern Oregon anri southeastern Siashinlfon and
iirLrr species known only frorn ( ial i fornia (Denning

r  975) .

As r,illr rnanr cacldisflies. species ol C4ptochitL
ale tlillerentiated on thc basis of rnale geniLalia (see

Denning 1975 1or a ke1). Fcmalcs and lanae of
the genus cannot. a-r vet. be separdted to thc spr-
cies lerel. Hot'ever, the clistinctivc larr.a and its

case provide ea-sy identilication ofthc gcnus. There
is a clense fringe oi long hairs on the antelior cdlic
of thc larlal pronoturn and there are l$,o cun'ed
bands of densc scalc hai ls appearing lo form a
cfown on the f lattened head (S iggins 1977). Thc

case i-q tapered lengthlise. is rectan€iultr in cross-
scr,t ion. and is rnade of trans!e$ely arrangcd bits
ol woocl and bark.

The onlv publ ished lecord of C neosa is lhe
holotvpe rnale col lected June 2I. 1952 at 1550
m on Lunch Creek near Prair ie Citr.  Crant (1o..
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OR lDenning 1954). Lrnpublished retrrds of C'.
neo.ld include one male from Whiskey Creek south
of La Crancle. Oregon (Stamford Smith, ( lent.

Wash. Univ.,  per-s. comm.) and several males col-
lected in 1974-77 from Coose Creek in Lhe Wal-
lot 'a Rangc of thc Blue Mountains incidental to a
rcscarch projed conducled by the l i .  S. Folest
Service's Pacilic Southrvcst Forcst and Range Ex-
periment Stat ion (Patr ick J. Shea, pcrs. comm.;
Butchcr 1979). Denning's holotype rnale is
dcpositcd at the Cali lornia Academv of Sciences.
' fhe 

Whiskc_v Crcck spccincn, iderrt i f ied by Stam-
tb rJ  Sm i th  . r t  C ,  n t r . r l  Wu-h ing t , , n  Un i r - r s i t v -  i -
depositcd in thc cntomology c(r l lect ion there. The
Coose Creek spccimens Nere also idenl i f ied b."_
Stamlbrd Smith. but their fate and the numbcl o{
rnalcs and fcmales collected are unknot'n (P. Shea,
p ,  r - .  ,  umm. .  S .  S rn i t h .  p . r . .  ,  nmml .

The lack of krot'ledge about C. ne.rra and its
potential rarity led to its classfication in l9B4 as
a Categorv 2 candidate invertebratc for thc Fcd-
eral Rafe an.l Endangered Species List (Federal

Rcgistcr l9B4). A Categorl 2 species is one for
'ivhich cunent inlbrmation indicatcs that listing it
as threatened or endangered might bc approprr-
ate. but for l hir:h conclusive data on its biological
rulnerability are insuflicient to support such a iist-
ing (Federal Register 1984). Thc purposc of this
studv $,as to deterrnine the strtlN o{ this species.
including i ts currenL geographic range and habi-
tat character'istics.



Methods and Results

Geographic  Fange

AdulLs * crr:  f i  cld-col lected and laboratorv-rearerl
l iorn strcams in seleral arcas of the Blue l \ ' loun-
tains. ! \ 'om mid-Jrrnc to mid ArrgLrst. J990 and
l99l we uscd a tnusl in buttcrf lr .  nel Lo sweep
stleamside legctat ion. logs. and moist undercul
iranks. Tn Mav and JLrne, J992 r 'e col lecled pu-
pae lbr rearing. ,Some pr4rae. alLachcd to piece-r
oftorxl. r'cre placed in scrccn r,;ire cages that wcrc
part ial ly submerged in Tic Creek near La Grancle
such that the pLlpac lrere near. but above t 'ater
lerel- Other pupae tere placed on moist f i [er pa-
per in cor'ered Pctr i  dishes ancl held in a dar.k en-
,r ironmcntal ch:rmber at 20oC. Not al l  puptc
eclosed, but sornc dead pupae !r.cr-c identiliable.

We col lectccl f ive adult and lwo pupal mrle
C41ttr:rchia neosa, alrrl t*o adult rncl one pLlpal fe-
. r ' t l ,  Cn  p to ,  h  i  a  l r o rn  s \ i l  pnp t  . . r n rp r l c . -  r  r p t  i r  i t r  -

realed pupae. and dead pupae. All spccimen-" have
been clcposited irr lhe Svstematic Enromolopl
Laboratorv Collcct ion at Olegon State UniversiLy.
Thc males u'ele col lcctcd l iom si\  streams, b ng-
ing to nine thc number of strcarns from lhich thi-"
species has been posit ivcly identi l ied (Fig. 1).
These nine streans are widespread in the Blue
Ilountains and no other species of CnptocAia has
bccn reported frorn lhis area. We concludc that
C. nqxr. is thc onlv species of C4ptorlria present
in the Blue Mountains. and i !e assumc that al l  the
larvae u'c found in the Blue Mountains are this spe-
cics. l lecause of this assumption. we hcnccforth
trse "C4TtLot:hitt"' to represent "Cryptothi.a proha-
bll neo.vl' and we use "Cnproclria sp" 1o refer to
thc genus as a wholc.

Crlptocfurz larrae tere rnore easilv found than
werc adults. Larrae lrcr-c simplv pickerJ lrom or
obsened on wood and bark in srnal l  streams. We
selecLrd most streams on thc basis of their acccs-
sibi l i t l  and size. Irr i t ial  col lect i 'g relcalcd that
large. [asL streams did not contain Cryptochia.Ini-
tial collccting also rras urnccntrated in the S'iillowa-
Vhitnan National l 'orest. and tc visi ted ferver
slrcams ix outlving arcas as le expandcd the
search frrr thc gco;paphic rangc l imits. Data on lo-
r-:ittions ol Cnputch.ia lanae rrere also providccl bv
I .  : .  F, 'r--t  srrr i ,  c rrorker- irr  rhr L m.rr i l l . t  end
l lalheur National Forests.

Ve founcl Cnptochia lafvae ;n l l7 streams
throughout the Blue \ ' lountains (Fig. l) .  Bccause
of their wiclc distr ibution, no altcmpt \ras made lo

locate all str-eams in r.hich they l,ere prcsent. llanv
of lhcsc lar-lae have also bccn depositecl in thc Svs-
l cmr t i c  E r r , ' n rL , j , , r \  L rho r r r , , r r  C , , l l , ,  r i on  c r  O r . -
gon State flnivcrsitl: site lor:ations ibr all specimcns
collcctcd in this strrdy arc available frorn thc lirst
author.

Although thc Bhre Mountains arc isolated from
olbcr mouDtain rangcs to the north and south, the,v
are not far from the Ochoco Nlountains to the west
or lrom several ranges in ldaho east of Htll's Can-
r'on National Recr-cation Area. Wr collected CryJr-
toclia lar\ae in both areas (Fig. l). Although rve
suspcct these Ochoco ancl ldaho incl ividuals are
C neoso. thev might also be C. pilasa andlor C.

furcu,ta. C. pilosa has bcen recorded frurn the east
slopes ofthc C.rscade Nlountains (Ander.son I976)
about 60 km rtcst of the Ochours and the
l)eschutes Rivcr svstem lies bchrccn and drains
both rnountain areas. Refercnces to Idaho spcci-
rncns of C. pi loso datc back to Ross (1950), but
t'e could not locate the actual rccord(s) to rvhich
hc relerred. Thcrc is an unpublished rccord of a
(J. pilora collccted in 1974 near Priest River (O.
S. Flint, Smithsonian Inst., Washingron. D.C., pers.
comm.), but this location is in thc panhandle area
ol Tdaho well nolth ol our collection sites. C.;ir,
cord has not been rcported south of Washington
and X{onlana lDenning 1964). We hare not at-
tempted to capturc the adult males nccessary to
determinc the areas ofsympatr"i,. parapaLry-, or pos-
sible gap lrtwccn the ranges of C'. neosa, C. piloso..
artd C- furca,ta.

Habitat Character stics

We characterizcd the subslrates to t'hich larr,ae
cling during the summcr by carefullv searching for
larvac in l ive streams during Jul,v and August.
1992. Substfates rverc classified as to type, tex-
ture. and size. ln addit ion wc recorded the Lrca-
tion ofthe lan'ae on the substrate and the location
ofthe larvae in rclat ion to water l ine. Lastlv. ue
recorded *hcther the subslratc Ias located in a
riffle. glide. pool. or a debris jam at a pool outlel.

S in t  C .  p l usn  l a r ra "  c r ' .  I nu r ' n  t o  rnn r -  i n l , ,
damp leaves during thc f ir l l  ( \ \ ' isseman and An
derson 1987)" $.c collected leaves in Nor.ernher,
1993 lrorr three streams kno*n to contain C'rvp-
tochitt lan-ae. We restrictcd our collettion along
the bank 1o damp lcar.es, lhich were usuallv within
I  r n  o f t he  r . r t e r  ed ; ' : r n t l  l e - .  t han  3U ,  m  rbo re
the waler l inc. S'e also col lectcd leaves f iom rhc
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l'igure l C.ptLrre snes {or Cryptochia larvae and Ll neoso mal:s in r:astdr Oregon. southeastem Fashington, and $esrern ldaho

watcr sur-facc and from behind rocks and debris
jams belorv the water l ine.

We found Cryptochia lan'ac clinging only to
pieces of wood and bark during the summcr. al-
though wc also found thern among the damp,
decaying leavcs both above and below waler line
in November. Cryptochia larvae found in debris
jams at pool outlcts during the summer were al-
ways dinging to sma.ll pieces of rvood. ln the fivc

streams scarchcd to characterize substrate types.

$e found larvae using 212 (90.670) pieccs ofrvood

and 22 (9.4oh) pieces of bark. The pieces ofwood

ranged from small twigs to long limbs. Many

strcams a]so contained logs too large to rurn over;

i t  is pL,s-iLle that these also lrovided dl lropriJtc

sitcs for lanal attachment. The pieces of bark used

by Cryptochia wcrc mostly large and hcavy. Most
(.21O: 89.'1o/o) of the substrate pieces had rough
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te\ture and the rtood l,as partl,v decayed. The
othcr 2.1 (10.3(/o) picccs lcrc,*mooth.

' l 'hc 
location of thc lanac on ihc attuchmcnt

substlate 1\as detennined Ibr l9B larvae. N'lost
(1tJ7; 94.4oi) r lere in a fosit ion (bottom, dorvn-
strcanr sidc. cnd crcvicc) somclrhat plotccted from
lhe  cu r ren t  uh i l e  1L  (5 .60 i )  \ ! e re  on  t he  bp  o r
upstrcam side of the -.ubstrate in the direct cur
rent. Unlike C'. pif tr la larvae which S' isseman ancl
Andclson (1987) nearlv alwa,vs found in damp or
ganic matter above the r'trter line, lle onl,v found
one oi the 2i l4 lar, 'ae abole $'aler level cluring the
sumnrel. Ho\relel.  several ofthe larrae lbund bv
firnati l la National Forest lorkers were repofledlr
above rr'ater line. !'inaliv. t'e lbund lan'ae onlv in
r i i l le areas (62; 59.0' lo) arr l  in the debris jams (43r
,1I.00/o) at pool outlet-s. ln both area-q later velor:
i tv ras greaLer than in pools ancl gl icles.

\te selected llll site-. for comparing 2l habitat
chatatler-istics bct\lccn strc ms rvith and {ithout
Alptor:hia. Al l  eight streams in which extensive
scarching lailccl to producc 1rr7y Cnptochi(r \,iere
compared to 25 randomlv chosen sites containing
Cnptochia. At cach sitc lc samplccl a 100 rn scc-
tion dividecl into ten equal segments. ln ear:h seg-
ment we: l)  measrrred Lhe percent oi r i i l le. prxrl ,
and gJiclc ancl rccordcd thc m.rrimum dcpth. pcr-
cenl emhedde.lness. and dominanL boLtom sub-
strdtc in cach of thcse ilor,; types: 2) estimated
a!erage stream width; iJ) rneasrrled gradient * i th
a clinomctcr; .1) countecl pieces o{t'ood and bark;
5J measured lolal canopr coler at mid-segmenL
*ith a densiometer:6) cst imatcd pcrccnt bank,qt i t-
bilitv on thc basis of the amount likelv to contlib-
ute to sedirnenLation cluring spring run-olf ;  and 7)
estimated the pelcent of the bank pror.iding sites
*here adLrlts might hide durirrg thc clavt imc inc, lud-
ingl cover' fiom trees. shrubs. herhaceous vegeta-
t ion. undercut bank. anrJ logs.

Botlom substfale differed belween streams rlith
ancf rrithout Cnptochia onlv in rifflc arcas (rifllc:
p :0 .007 :  po r . , l :  p :0 .82 ;  g l i de :  p :0 .71 ;  F i she r
exuct probabilit"v test. Siegel 1956). Cravel or
larger substrates pr-edominated in thc r i i f lcs in 24
ofthe 25 streams containinpl Cnptoclria, but sand
and si lL subslraLes wefe pfesent in the r i f f les in four
o[ Lhe eight strearns lacking C4yptochio. Strcams
rcntaining Cr;yproclzia lan'ac also hacl signilicantl_v
less substrate embeddedness in al l  three f low trpes
(rifflc. pool. glidc) than strcams $'ithout Cn?to.hiz
(Tab le  I ) .

Streams wiLh C1'ptot:hia ha,,l sigrrificantly molc
riflle. less glide. shallower glide, steeper gradient,
greaLer lo|al bank stabililv, more canopv cor.cr, and
grcatcr pcrccnt trcc covcr than did strenms lacking
C4ptochia (Table l). Wood and bark. the predom-
inant surnrner allachment slrbstrates fi)r- Cryrtoctio
l Ln . r " .  : I - "  se re . i g r r i l j e cn t l r  mo le  common  i n
srreams q|r laining Cnptochio (T ahle 1).

Discussion

Cryptochfu lar-vae *ere wiclespread in thc Bluc
Mountains. lt \{as typical to find at lcast one in,
dividual t'ithin l0 min in anv lot orcler. high-
gradient strcam cont ininli scdimcnt-free $'ood,v
debris or ba|L. However. extensive searching in
largc strcums ol in lo$-grrdient streams rarelv

lroduced anr individuals. We bel ieve this distr i-
lttiLtn ol Cnptochia can bc rclatcd to thc availa-
bilitv of appropriate habitat ancl ibod.

AlTttor:hh sp. larvae are prirnari lv grazcrs
(S'iggins and llackav l97B). but may be partialJ,v
shreclclels (Percira et aL. 1982). Lanal gut con-
tents include liurgal hvphae and spores. algae. vas-
culal plant t issrre including leid ancl vood ccl ls.
and othcr finc particulate organic matter (Wiggins
1977 . Pereira et aL. 1982. Wisseman and Ander-
son 191J7).

Low €iradient streams are characterized bv sil-
lation whioh inhibits thc grotth offungi and algae
and e\cludes manv grazing invertebrates (DuclJe_-v
and Anderson l9B2) including, apparcntly. Cryp
tochia. Most of the habitat characteristics that
di l fered signif i<:antly betwcen strcams with and
riitllt)fi Cryptochia could bc rclated to their effect
on the si l tat ion o1 the toodv debris and bark to
which C4ptochia larr.ac cling. Nlore riflle and
-teeper gradient. leep scdirnent mur ints in str '  .rrns
utntaining Cryptochia, r,".hile more glide and deeper
glide would allow sedirnent to settle in streams rvith-
ot Cryptochiu. Tl:esc d iffrrenc,cs" along rdth lot'cr
bank stabiJitv, rvould contribute to the €ireater sub-
strate embeddedness throughout strearns lacking
C4px'chia.

Thc grcatcr tolrl cnnopv covel and percent tree
covel in streams with Cn1xochia mav contributc
direcl,v to the prescncr: oI Grytochitt bv provid-
ing locations for adults to hide. Alternatir.ely, tlee
and canop,v coler may be inver-selr correlated with
sLrch humarr distur-banccs as logging and road
building that r:an increase si l taLion and ernbedded-
ncss ancl thus reduce the likelihood ol Cnptot:hin
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T, \BLFI l .O 'npar isono l l8hrb ih r .hara . te r is r j cs t le r ( . i J is t r .amsconrd in ln1C\p to .h ;a la t \aeandst reanrs rh f fcCaptoch la
larvae icere not Iound.

\ t re . rn r .  \  l f i  Cnt ' r ' "  h ia  I t te Streanr ivithout C\I]rd:hilL la ae

Hab i ta t  char&ter is l i ( l Rangc Flarge

dlfle lorgLhi 100 m (rlo)

lo0 l  L ing thr l00  m (0 .6 )

glide length/l00 m lo/o)

max .illl{ (l.pth (cml

mar  poo l  de l rh  ( ( rn )

nax slide deprh (cm)

riffle embcddrrhess (r/o)

rnl .o,bediledness f/ol

glide embeddedrss (oi)

wood and bar l  {d t100 m)

bank s ta l , i l i t r  (01 ' )

tee bank corer (o/o)

shrub blnk cokt Lolt

hlrbaceous bank corer (o/o)

cutbdnk. los bank drrft (o/ol

25 BB.1 + 10.3

25  5 .7  +  5 .0

25  5 .8  +  B .u

25 1.1.0 + 5.t)

21  22 .0  +  6 .0

l '1 15.0 + 6.0
2 5  L a  +  2 . 7

21  36 .3  +  25 .B

14  38 .3  +  3o .o

t 5  1 . 3  +  0 . 5

25  I 1 .7  +  L l
2; 79.0 + 3.1.0

25  6 . ) . 6  +  11 .8

25 90.3 + 5.8

25  24 .0  +  l 1 .o

23 31.n + 2i.u

25  63 .9  +  18 .5

25 22.3 + 21.5

59.5 100.0 i l

0 . 0  17 .5  8

0.t) -  :19-0 8

;.0 29.0 iJ

12 .0  -  38 .0  7

7.0 26.0 8

0 .0  11 .0  8

2 .0  85 .0

5.0 - 82.5 1l

0.5 2.I l  8

3 .8  35 .8  8
26.n 133.0 u

3 l . 5  -  86 .4  8

74.; 99.0 8

2.0 - 48.0 8

l] .0 87.0 8

9.0 89.0 B
2.0 99.O 8

i3.t- + 26.3

l9 . l  +  21 .7
15 .0  +  8 .0

25 .0  +  18 .0

21 .0  +  9 .0

35.7 + 2,L7

83 .0  +  10 .7

76.6 + l5-,1

l - 3  +  0 .5

4 .0  +  1 .6

38.0 + 17.0

36.5 + 25.3

81 .6  +  t 3 .6

22 .4  +  2 f  .O

77.t + l  . i j

t3.3 + 5.7

r5.0 - 96.0 0.049

0.0 25.0 \s

1.0 ?0.5 0.007

9.0 - 31.0 NS

9.0 63.0 N.s

10.0 ,10.0 0.022

16 . ;  -  83 .0  <0 .001

65.8 100.0 <0.001

55.0 t00.0 0.009

0 .8  -  2 .0  NS

] d 6.3 < 0.001

10.0 - 65.0 0.003

0.'1 65.2 <0.001

57.5 97.5 0.0,t l l

0.0 18.0 <0.001

0.0 - ,17.0 NS

5l_0 100.0 f,{s

5.0 - 20.0 \-q

'Nlrnn-$Jhitner l, tesl; o..-tdil.d.

being prescnt. I terhaps lower tree and canopy
cover in streams t'ithout CrlTrroc/ria may be only

incidental to thcsc streams ol ien meandering
through open mcadorvs.

t r  ood  p r " r  i , l ,  "  l l r c  mr j o r  i npu l  u f ,  ' r ga r  r i c  ma l -
ter into the headr,aters of streams in the conilcr-
ous forests of$,estcrn North America (Dudley and
Anderson 1982). The l 'ood standing crop
decreases as stream order increascs and streams
acquire thc po$er to flush out most deb s annu-
al l l  (Anderson et al.  I978, Dudley and Andcrson
1982). What remains in lar-ge streams is subject
to abrasion, which rcmoves the softer su ace layers
of thc uood that could othcruise be inhabited bv
various orpJanisms (Dudlev and Anderson 1982).

Aypnchia lan'ac rvere uncommon on smooth
wood. and the lack of ClprocAia in larger streams
is most likcl"v related to this paucitv of solt, decom-
posin€r 'Nood colonized by fungi and algae. The tur-
bulcnt water in large strearns mav also be
unsuitable for Clprochia lanae, *hich Lrsually as-
sume a posit ion out of direct current errcn ;n

smaller strearns,

If  *c are correct in condrding that C neosa
is thc only species of C4plochia present in thc Blue

Nlountains, then it is widely distributed. Nlost oI

the small order strcams that it inhabits nrc located

on national forcst land. Concerns about the effects

of logging. grazing. and road-building on thcsc

streams and thcir fisheries has led to increased pro-

tection in cunent Forest Sen'ice managcment

plans. Thus, rve believc that the status of C. neoro

should be changed from Category 2 to Category

3C. Thc latter category is for taxa "proven to be

morc abundant or n'idcspread lhan was previouslv

believed and/or those that arc not subject to anv

idcnti f iable threat ' '  (Federal Register 1984).

Acknowledgements

Loliistic sLrpport and some salary support for this

project t'ere provided by the La Crande Ranger

District. Wallot a-Whitman National Forest. We

greatly apprcciate the eflorls ofthc Forest Service

*orkers rvho collccted some of the habitat ancl ge-

ographic range data. Additional salary suppon for

Betts rvas provided by a summer salary stipend

from Eastern Orcgon State College.

50 Bctts and Wisseman



Literature Cited
-{nderson, N. H. 1976. thr (lisr.ibutrcn rnd biolog_r ofthe Ore

gon Tr i , ' l rp re ra .  O. , .  As . i ( .  F lx r ) .  S ta .  Tech.  Bu l l .
l 3 , t r l  1 5 2 .

A,d:N,n. N. H.. J. R. Sedell. L. I'1. Roberts. ard F. J. Iriska.
l9;B- Ihc rol. of lquatic inrerlebr.te! D pro.essing
of\!ood d,ibri$ in @niietuus lbrest strearns. Amer. lfid-
lahd \a r .  100:64-82.

Butcher. Il. l97g- Drought eliects on stream irsect popula-
tnrs. Nl-S. l hcsis. Cenlral tr oshington Unir.. Ellers-
burg .  \ lash ; ,gbn.

Denn i rg .  t i .  C .  1951.  \ ( \ r  s r , . ( in ,s  o f$esLern  Tr ichoptera .  J .

. 196,1. Descriptions oI fire ror 
'lrn 

Lr4iLr:ru- Pan
Pr( i l j c  I ' l n lomolos is r  40 :2 ,11  2 .15 .

. l9:5. \,\{ spccies of Trichoptera {rorr resterr
\orth Arrerio. Pan Pacilic Entomologist ;l::llB-326.

lludl.!. 1- an{l \. H. rtnderson. 1982. A surer ofiriverttbratr.s
assoi,iarc{l ilirh Nood debris il aquatic habitats. \felar-
d c . i r  3 9 :  l  2 1 .

Receited 20 Apnl 1994
Accepted,.for publictttion 21 Ottoher 1994

Federal Register. 198,1. Parr lll. Dcplrlmenr ofthe Interior.
Fish aDil Wildlif. S(rrira. 50 CFR Prrr t7: Endangered
and threatened rildlili and q,lunLs; Rcvien of irrer
tebrate rildli{e for listilg as.ndlns(iul or rhreatened
spr< ,n :s .  Federa l  Reg is te l lg  i1001:21663-21 675.

I 'e re i ra ,  C .  R.  D. .  N .  H.  Andcrson.  and T .  Dud lev .  1982.  GuL
conlert a.J\sis,)l d(tu!Li( insrs j;om wood subsbale!.
I'tetanderia 39:23-33.

Ross. H. H. 1950. S,,-rr,pric ,dc$ on some neactic linrnephiLid
cadd is { l i t ' s .  An , r .  U i , l la rd  \a t .  43r , t10 .129.

Siegel. ,{. 1956. No.tardrrLri(i n{ristics for rhe behalnrral
s.ieD.es. Xl.Cras-H;ll Book Co.. \er! York.

t r iggnrs ,  C.  B .  1977.  Lar lae  o f th .  \ , , .1h  Amdican cadd isn !

s.ntir! (Tn(hoprera). Uni!- of ldonti) t'r{,ss. Toronro.

Wiggiirs, C. B. anl R. J. Nllckar. -t9;8. Sone relarionshits
het$ecn srst.drrrics and trophic ecologl in ltJearcrlr
a ,11 ,a l i c ;n* lLs  w i th  spec ia l  re le rence to  Tr ichoptda .
E.o losv  59 : l2 l  |  1220.

WE .an .  R.  $ .  an l  N .  H.  Anderson.  1987.  The l i fe  h is t0 f l
ot Cark :hii pi]^a lTt]r:hoptera: Limnephilidae) io an
Oregon (ioast Ra^g{i vlLcrshcd. Pp 2:t3 2.16 in L
Bournaud d i l  H .1 'a (h . i r  ( rds .1 .  P fuc .  F i l i l  In r .  Srmp.
on TrichopLera. Junk Publ.. Dordre.hr. thi, N,,tlr.r

Range and Habitat of Crlptochia neosa 5l


