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OR I FT PERIODICITY A:\ O 
UPSTREA:VI DI SPEH SIO:\ OF STREAM L\ SECTSI 

MERLYN A . BRUSVEN' 

ABSTRA CT 
Drift pe riodic it.y and upst ream dispe rsion by larva l and nymphal 

insects from two north Ida ho strea ms we re in vestigated . Drift was determined 
with drift nets sampling at 2-hour interva ls over 24- hour pe riods. Upstrea m 
dispersion was eva luated using a ma rk ing- release-reca pt ure technique. M ay
fli es de monstrated nocturna l drift as did the corixid Sigara (Vermicorixa) 
grosso lineata Hun ge rford a nd dipt.eran Simu lium sp.; ch ironomids showed 
con tinuous drift as opposed to behavio ral drift fo r most o f the o ther insect s 
s tudied. Bo th noc turna l a nd diurnal drift occurred with species in the orde r 
Trichopte ra. Stonefies s howed littl e tende ncy t o drift. Mid -summer upstream 
dispersion by ma ture ny mphs a nd la rvae o f se lec ted spec ies was found to be in
significant as a mea ns of recolonizing insect -decimated riffl e habitat s a nd 
offsett ing downst ream displacemen t by drift. 

INTROUL:CTIO:\ 
Knowledge of recolon iza tion processes of inst'ct

decimated streams is a maller of increasing im
portance in lU1den;tanding strf'um ('mlogy. The 
presence or absence of certain species of insects 
often refl ect s thl.' quality of a ,trpam. Insects a lso 
constitu te an important trophic link in [(",d cha ins 
and pla y an impo rtant ro le in secondary production. 
Ma intenance of 11l1pollllted. hi!-[h-qllality , treams and 
rehabilitation of tho,!, that ha \'(' been rend f' red 
lUlprndllclivc a re vita l l'o ll siderati()n ~ in strca nl 

managPI1lcn l. 
l'oplI.lation dynamics o[ strf'lIm insects . par

ticularly dispersion by drift. has IW"n inn'stigalt'd by 
Anderson 1196:) . Elliot I IY(,:). Miill l' r I I<) .') · ~I. 

Pearson IIYilB). Waters II<ih2. 1')(,Il) and ot/wrs. 

I P ubl ished with the appro \,<.tl o f thl' D in:'l' lo r of Ihe Idnho 
Ag- ricultu ral Expf'rimenl Stillion a:-; Research Paper 0:0. ~n :l. 

.' rJ epa nnJel1l (If Ent()Jllolng .'; , l ' nin' rs il .v o f [chill /). \t wwow. 
Idaho H:IH·I:l . 

L pstrf'am di spersion of I)(' nthic invertebrates has 
b!,pn studied to 11 nlll('h lesst'r ('xtpnl. Npave II (nU) 
rt'ported nymphs of tilp mllyfl,' Rfilslllrus ('upidus 

Say to annllally mm'(' up newly formf'd triblltarif's. 
Stud ying enerl-'! flo" in a ~t rt'am . Ball el iJ f . 119h;11 
detcclt'd upstream dispersion of radioplH h phoflls 
and suggf'stetl it " 'as 1"lSsibl )' transported by in
wrtebrat(',.; . l3ishop and Bi:; hop I I (lila I r(' portcd no 
upstr('am mm'{' m('nt of nymphs labt'ied \vith I"" . 
Stud) ing dispersal patterns of th p ll1a~-fly n\·mph . 
Uilelis ,.; p. and a (·flIsta('t'an. (;iJI1WUlrtlS sp .. \\'at f'rs 
I I <ill.) I !·OIH'ludl.'d that major mOH' nwllt" in all 
l'xl)('rinlt'ntal f' ndOSllfl' OCCllITPd ill a downstream 
dire!·tion and at ni!-[ht. but did not pxdude the 
IX ,ss ibilit y of :;on it' upstrf'am I1lOYCIlICnl. lioos 
11l)1l: I rt'ported the fli!-[ht of pgg-bearin!-[. adu.it 

in:;N't:-i was prilH'ipall~ urSLrean1. 

i\IATEHIALS AND 'VJF:THOUS 
Downstream dispersion by drift was stlldied 
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dur ing I CJ66 and 196 7 in Mprry C reek a nd Gold 
Center C reek respectively. Both creeks are principal 
tribut aries of the St. Maries Ri ver in northern Idaho 
and arc physica lly similar. having bottom types of 
eobble. They COlLrSe throug h mOlUlIains of moderate 
relief and carry a light to moderate sed iment load 
d lLri ng spri ng nUl-off as a result uf logging and road 
construction. The flow for Merry C reek was 14.32 
and 10. ;\5 ft " sec chLring J IUle and J llly respect ively 
and 27.H2 and 15.33 ft " sec d lLring the sa me months 
for Gold Center C reek. A single riffle from each 
creek was selected for study. The M erry Creek riffle. 
more appropria tply classified a riffle-run . en
compasses a pproximately 7 .. ) yards by 4;\ ya rds. 'Ille 
larger Guld Center C reek riffle has dimensions of) I 
by H6 yards. 

Drift insects were co llected in two. sq uare-foot 
drift nets. placed approximat!'!)' I foot apa rt . in mid
channel. 'Ille co llecting bags wcrp 3-feet long a nd 
made of fine nylon i 32 x 32th reads inch I. Samples 
were taken at 2-holLr interva ls O\'er 24-holLr periods 
dlLring June 27 and July 21) . 19b6 from Merry C reek 
and JIUlf' 21) and July 2(, . 196 7 from Gold Cpnter 
Creek. August samples were taken from each stream. 
but data wprp not slunmarized beca use of extrpmely 
low numb('rs of insects d minl{ that period. 

~nl!' standing crop was mpasilred with a I-squarp
foot. cylindrica l-bottom sampler similar to that 
described by Waters a nd Knapp II CJ Ili I. The 
co llecting bag was made of nylon. simila r to that of 
the drift nets. Sampl('s were taken a long each side 
and th rough the middle of the riffl e in order to reflect 
spa tial distribution. Samples wcrc takpn above the 
posit ion of the drift nets and subsequent to drift 
co llel·tiom;. Drift and bottom sa mplps were stored in 
70" a lco hol. [nsPt: l ~ were so rh:·d by hand. idf'ntilied 
and cOlUltcd . Qllantita t ive I'nl1l11 prations for drift and 
sta nding crop are given as numbers per unit time and 
per lUlit area respecti vp ly . 

Determination of IIpstrea m dislwrsinn by inspcts 
in ,,'at er was mack throug h usp of a ma rking-reieasp
reCapllLrp tpchniqllp. Fluorescpnt pit{ml 'nb described 
by Brusven 11 1)701 \\'t 'rt> I!'Pel for ma rkil~ ins('cts. 
Two channelettes I Strpams I and III off the St. 
iVLlries Hi"pr and Gold Centpr Cr('ck \\'t: rl' IIsed for 
the stlldy. ' 1111')' ranged from 4-7 ff'N wide and 
sllpport f'd a ;\-() inch watf' r cnhUl1l1 d lLring most of 
thf' 81 Ul1l11('r : bottom tyfX'S Wf're pebble and cobbl f'. 
I ns('cts \n're eoll f'ctpd :!o feet abovf' and 40 feet 
helm\' tlw rplf'asp w ne by tlLrning and scraping tIl!' 
bottom material s tu simllia te a relatively insect-free 
area that mil{ht OCC ILr as a rpslot of pxtreme sCOILring. 
Insf'cts used for marking \\'ere captlLrcd with a 
sta ndard ;\ -f, •• t aquatic screpn from the cha nneIelles 
and aug-llH'ntl'" "ith inspcts from the larger adjoining 
str('ams. To faei litatl' handling and recovery. only 

larger specimens of immatme Ephemeroptera . 
Trichoptera and Pleeoptera were used for marking. 
The latter was emphasized because the large size of 
several species of stoneflies made them excellent 
subjects for release and reca ptme. Marked releases 
were made on the basis of availability. so no att empt 
was made to IUlify release I1Il111bers dlLring each of 
the release per iods of J IUle. J lOy and Aug ust. 

Insects eollected for marking were segregated. 
counted and placed in partia lly submerged 3 x 3 x 5 
inch screened cages. 111e cages \\'ere momentarily 
lifted from the water: insects were lUliformly fogged 
with fluorescent powder. then submerged several 
times to remove excess IX)\wler. M arked insects were 
introduced into a 3-foot release zone in each stream. 
A screen was placed immediately below the release 
w ne to catch insects tha t did not become esta blished 
"ith the bottum : the screen was not removed IUltil all 
insects had becume established . RecaptlLres were 
aga in made " i th a standard aquat ic collecting screen 
by tnrning a nd scra ping the bottom sediments after a 
4H-holLr period. thus encompassing two da rk light 
per iods. A complete sampling of an area I B feet 
above and 4 2 fePl below the release zone \\'as made. 

RESlJLTS 

Drift Pe riodicit y 
Drift was determined for the principal riffle insects 

occlLrring in Merry a nd Gold Center C reeks IFig. 1-
4 1. Standing crop and daily drift are given in T ables 
1 and 2 for the principa l species in the orders 
Ephemeroptera. I'lecoptera . Hemiptera. Trichoptera 
and Diptl'ra. With the exception of riffle beetles 
IElmicIae l. colenpterans were poorly represented in 
the stuck 

E I,h."llt ·roptera 
Mayflies were the most a blll1dant insects frurn the 

t\\'o streams stucl ipd. N inp gellPra and I B species 
were coll pcted in drift and/or bottom samples during 
the study with 8 m'tis and Ephemerellil the principa l 
genera. As a group. mayflies demonstrated noc
tlLrnal drift I Fig. I a .c I. lulle drift mls appreciably 
higher tha n July drift and is consistent with a 
decrpasp in standing crop between the two months. 
!Jiletis hicillldall~~ Dodds. Eplremerellil edmundsi 
Allen . E. inermis Eaton. E. tibiillis McDlU1I1ough 
and E. flat'ilineil Mel )1II111011gh each demonstrated a 
singlf' drift fX'a k bctween 10 p.m. to 2 a. m. I F ig. 
Ib.d: 2c-fl . !J'letis triel/lldatlls Dodds. refl ected a 
bimodal drift patt prrl with two peaks occlLrring 
dlLring the dark hours I F il{. :!a.bl . I t is sib'llificant to 
not I' that tIll' pattern exhibited by this species oc
clLrrpd durinl{ Jill y from two difff' rent streams. 
during two diIfprpnt y(,a rs. 

Plecoptt'ra 
S to ndlips. a ltho ugh a bundant be nthi c in-
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vertebrates. were poorly represented in drift ('fables 
1 and 21. With the exception of Alloperla sp. which 
showed a slight increase in drift at night. no drift 
trends were evident. Anderson and Lehmkuhl 

(19681 reported small stoneflies Capnia sp. and 
Nemoura sp. as important drift components after the 
first freshet in November. With the exception of 
Alloperla sp. which is relatively small , the stoneflies 
lsogenll1i, Acroneuria and Pteronarcys occurring in 
this study are medilml to large size as mature 
nymphs and exhibit extreme mobility. It is believed 
their physical strength and swimming abilities better 
enable them to colUlteract the effects of current and 
are not easily displaced. 

Hemiptera 
The corixid bug, Sigara (Vermicorixa) 

grossolineallJ HlUlgerford. was an Imexpected drift 
invertebrate. It occurred from both M erry Creek and 
Gold Center Creek and reflected a precipitous in
crease in drift after dark (Fig. 3a-cl. No specimens 
were taken in drift during the daylight hours from 
Merry Creek and only an occasional specimen from 
Gold Center Creek. Waters 119621 reported 
essentially s imilar result s for th e corixid 
Hesperocorixa sp. 

All corixids recovered in drift were adults. I t is 
probable their occurrence in drift was the result of an 
evening flight originating from some other point 
along the stream since they were not recovered in 
bottom samples from the two riffles investigated . 

Diplera 
Diptera larvae were well represented in bottom 

samples. but with the exception of chironomids and 
simuliids. showed little tendency to drift rrables I 
and 21. Collectively. chironomids showed continuous 
drift during the day IFi ll" :\e l. Although there were 
detectable differences among 2-hour sampling 
periods, there was no indication of a day- or night· 
active period. TIle stand ing crop decreased by a 
factor of 2 between June and July while there was a 
Ii-fold increase in drift. This increase occurred 
commensurate \\ith a dccrease in stream discharge. 
Anderson and Lehmkuhl 1196111. howcver. reported 
an increase in chironomid drift as stream discharge 
increased. 

Simulium sp. drift from Merry Creek during July 
indicated a night-active period I Fig. 3d I. reaching 
highest proportions at midnight. A dircct 
relationship appears to exist between standing crop 
and drift ITable 11. 1\0 larvae were colll'cted in 
bottom samples in J Ime and only four individuals 
were collected in drift. During J Illy. then' was a 
noticeable increase in bottom dl'nsity to (,AI larval' 
per sq. yd. and a daily drift of Ill> individuals. 

Trichoptera 
As a group. caddisfli ps demonstrated highly 

variable drift pattcrns I Fig. 4 1. The brachycentrid 
genera of .Micrilsema and Brachycenlrlls reflected a 
precipitous increase in drift after sWlseL reaching 
highest levels at midnight : a much smaller. 
secondary drift period occurred during early morning 
IFig. 4a.d l. Because of the diminutive nature of the 
secondary peak. particula rly by Brilchycentrus. it 
might be questioned whether this was indeed a 
"bigeminus" drift pattern. i. e. the major peak occurs 
first and shortly after SlmseL followed by a secondary 
peak. as discussed by MUlier 119651. 

Drift by the linmephilid DicosnweclIs gilvipes I'? I 
(Hagenl reflected a day active or more appropriately 
an afternoon-active period. occurring between 10 
a. m. to 8 p.m. IFill'. 4bl. Drift decreased after SlUlset 
and remained low Imtil 10 a.m. the following 
morning. Continued low drift during the daylight 
hours of the subsC(luent morning suggests this species 
was both light and temperature sensitive. 'Ille daily 
temperature range for J Ime 29. 1967 was seven 
degrees F .. being highest at 4 p.m. and lowest at 4 
a.m. Most of the larvae taken in drift were caseless. 
indicating they were perhaps in the process of 
reconstmcting new cases. [t is interesting to note that 
the Dicosmoeclls sp. population from Merry Creek 
did not show similar drift tendencies. although the 
bottom density was higher than Gold Center Creek. 
TIle bottom density of Dicosnweclls gilvipes I'? 1 in 
Gold Center Creek was not appreciably different 
between Jlme and July. however. considerable 
differences in daily drift were recorded (fable 21. 
'Illis is probably the result of age-behavioral changes 
or ag-e-distriblltional changps as suggested by An
derson 119671. 

l1w lepiclostomatid trichopteran. I,epidos/onw 
sp .. demonstrated a rplati Vl' ly high tendency to drift 
as refl pctpd by the relationship of I~)ttom density to 
daily drift dllring J line from Gold Center Creek 
ITable 21. Slightly higher d rift occurred during the 
daylight hours. decreasing to lowest levels at 2 a.m. 
(Fig. 4,'1. Anderson 11'lfl71 r"portpd I" /lnic%r 
!Banks I having no discern ibl .. da ily drift periodicity. 

Arc/opsyche Krill/dis I Banks I. a net-spinning 
trichopteran. driftpd most adi\'ely at night from 
Gold CPJlt pr Creek. " ydrops.w·he sp. from Merry 
Creek. anotiter nH'llIbf' r of tite hydropsychid family. 
shmvpd littk Icndl'nc), 10 drift. although its density 
was approx imately tlli cl' that of Arc/opsyrhe from 
Gold CPJltPr Creek ITahlps I and 21 . Fpw nwmbers 
of either genus II'('[P taken by drift or bottom samples 
fcom I'itlll'r creek during Jul\' and is probab ly the 
result of pupal ion and pmergencp as indicatrd by 
adlLit ('oll p('lion n" 'onk 

LJp~trt'alll Oisp,'rsion 
Upstream dispersion by larval and nymphal 

in:;<'('\ :; II as il1\'pstiga tpd to determine if it oecurred in 
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streams and what role it played in offsetting 
downstream displacement by drift. The number and 
kinds of insects marked and released are given in 
Table 2. Marked releases were made in June, July 
and August in Stream II, but only during June and 
July in Stream I because of low flow during August. 
Streams were sampled 48 hours after the insects were 
released in order to determine distribution of marked 
insects in relation to their point of release (Tables 4 
and 51. 

No marked insects wpre recovered aixlVe the 
release area in Stream I : only two insects. 
represent in/{ 4.9', of til<' tota l recovered insects in 
Strpam II . were collectf'd above the release zone. The 
lallpr wprp taken in the first :3-foot region aixlVe the 
point of release. Hi/{Ilf'st recovery of markprl insects 
was from the release zone. although til!' area ,,'as' 
small in rf' lation to the coll('(;tive upstream and 
downstrea m an'as sampled 1 Tables 4 anrl 51, 
R f'coVC' ry of ma rked ins('cts from Stream I during 
}1Ul<' and JlIly was 13.3 and ".2" resppctivply : 
recovery from Stream II was ('.i. g.c, and :I:l,"" for 
the months of J IUle. J Illy and All/{ust respecti vely. 
11](' C'Il/Tpnt volocities for thrse same periods wpre 
n.1l and 0 .. > ft sec in Stream I a nd 1.1. U.9 a nd n.:; 
ft Sf'C fo r SI ream II. 

DISCUSSION 

Hrift 
Insect drilt. manifest ing distinct periodicit ies . 

was a common phenomenon in both strpams silldif'd, 
'nlcsp ppriod icities sllg/{f'stpd a circadia n rhythm 
entrai llPd by f' xogenow; factors as light a nd to a Ipsser 
degree temperature, I1le periodicity of drift varied 
considerably both between and within insects orders 
IFig, 1-41. Most insects Slll)\\ f'd behavioral drill. a 
nota blf' (-'xception was chironomids which demon
strated relati \'(~ly w nstant drift I ri /{. 3el. "1a~-flips as 
a gTo up rdlectc'd Iloclurnal drift. as did the 
hemipteran Sigllrll (Vermicorixll) grosso linellta 
1IIm/{erford . dipl Pran Simlllium sp .. and IridlOp
tpram; ,\li ITiISPI/ IiI [,i/I'/m HII';';. /3ri/chycrfllrll s sp. 
and Arc/ups'NII' Waflr/is lBanksl 1 Fi/{. 1-41. The 
linull'phi lid Iril'hoptl'ran [)i('OSIIlO(,CIIS gil l'ipes I'! I 
111<1/.!l'nl diffC'r('d fmlll otlwr insel'ts st lldipd in Ihat 
an aftenH"lI1 -aC'tin' drifl p.'r iod I Fill" -I,hl was in
dicated. " ,hid, ,,'as pro lrahly li lt' re',mll IIf sl' ll>;iti\'it\, 
to both lighl a nd temperature. T he tri-cllOpteran. 

/ ,('p ir/fJS/ fJ /Ilil 'po rdlpl'lpd a ""ak day-al'liw drift 
llC'r iod 1 Fi/.!, ~,a I. Stolll'fli"" " prt' not a sil!nificalll 
C'o mpo llt'nl of drifl althollgh tiwir dr nsit y was 
comparab le to several othpr drift insects. 

l1('c'all"(' of the opl'n-c'IHled Ilatllrf' of loti (' habi lals 
and Ih" I"",sih il it\, of long-dislallC'l' d isp laC" 'Illt'1l1 of 
strea m insel't,. it is diffi nrll to 'UlPqlli\'(J('a ll~ rc' lall' 
benthiC' dl'nsit y to drift. T c' nlJkll'a l alld inl. 'r' ln'a m 

comparisons are further complicated by differing 
physical and biotic parameters. I1le physical con
ditions of riffle or stream size. substrate type and 
curren I velocity are undoubtedly important factors 
infillen c.:in/{ the magnillldp of drift. Drift in this study 
is expresspd as a rate. i. e. IllUllber of organisms 
drifting pe r Imit stream width per lJJ1it time. E llioll 
I I c)()" I partially overcame the difficulty of expressing 
drift IUlder different flow regimes by expressing it as 
density IUlits. i. e. llIunber of organisms per Imit 
vnhune of water. 

Agp-distribution and age-behaviora l diIferences 
are important biotic factors influencing drift I An
derson. 19(," I. 'nlC laller was indicated by the 
trichopteran DicosmoecLLs f!l·/t ·ipes I'! I in this study 
ITabll' 21 . f) pnsity llIay also be a factor in changing 
the propensity of drift as indica ted by Pearson and 
Franklin 119(,IlI. The /{enerally low population 
d('nsities frolll Merry Creek and Gold Center C reek. 
hm,'ever, did not perlllit a critica l evaluation of this 
factor , 

Thai drift indeed exists for llIany stream insects, 
oft en in a lar/{f.' an spl'ctacula r way. was borne out in 
this sludy IFig. 1-4: Tables 1-2/. However. neither 
distances of displacelllent nor the physica l haza rds 
experienced by drifting insects are well establLlled. A 
complete understanding of the implications of drift 
on the stream community cannot be fully assessed 
lUltil such inIormation becomes available. 

UpstrpaJu Dis persion 
L pstream dispersion. as a means of offsetting 

displaccnlt'nl by drift. was determined to be in
signiIi('ant fo r late-instar nymphs and larvae of 
sppcies stucii l'd I'l'ab lt's 'I, and ., 1. Althoug h a nearly 
inWC'l -frc'e regiOIl I\'as crpa ted above the release zone 
b~ r('movill/{ insects prior to releasing marked in
"{'('ts. IIlf'rt' was no indica t ion of significant upstream 
m()\'('nH'nt into l\ \ ailablt' niches. lise of blocking 
dl' \'iC"t's in Ihl' test chal1lH' lettcs l\'f' rf' avoided in order 
10 refrain fmm interfercnce "ith normal flow 
C" haractt'r ;st iC's of t ill ' stre 'am, thlls. marked and 
IUlmarkt'd insects w('re fn'e to pntpr and depart from 
I('sl are'as. Hel'overy data ar(' rpfl l'ctive on a relative 
basis since complet(' rpcm l'r\ of marked insects was 
not obt a illPd nor ('xpl'ctl'd ITablp :~-5 1. A signilicant 
pa ri of tilt, marked popu la tion IUldoubted ly became a 
prodllcl "f drift a nd lI'as displaced to lower reaches of 
th l' strpam, 

Thp slolwfli l's. p/ pml/i/r('I's cali/omil'1I I\:ell'port 
and .. krrllll' lIri'l sp .. being lar/{e in size and mobile. 
,\t' rt , ,'n lpIH"izl'd in this s llld~ and proved to be 
(-' ffpl't in ' tl',.;t insl'c· ls . I,ar'/{"r mayflil's 1,,'phel11erel/1I 

hecllhll 1 Eaton I. E. gril l/dis Eaton a nd E. doddsi 
I\:c,.,dhan l " " re' IIt 'a rl~ as dfe.,t i\'e bUI occ'lIned in 
10" 11i1Iltl)('rs in Iht' sllldy area. 'n lf~ C"add isfl ies . 
, lrc/ o/)s\ 'C /w g mllr/is IBallb l and H ydrups,\'che sp. 
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Fig. 4. Drift rate 2 nets 2- hour intervals for: a. Micrasema bactro Ross, Merry Creek , June 
27 , 1966; b. Dicosmoecus gilvipes m (Hagen), Gold Center C reek , June 29, 1967; c. Lepido
stoma sp. , Gold Center C reek , June 29, 1967; d. Brachycentrus sp. , Merry C reek , July 29, 1966; 

e. Arctopsyche grandis (Banks) , Gold Center Creek , June 29, 1967. 
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Table 1. Standing crop and daily drift of principal insects from Merry Creek during June and 
July, 1966. 

June ?7 J uly 29 

No . per 
INSEC'],S sq . yd . 

Dip t e r '1 
Chi ronomidcw 30 . 30 
Rhagi o nidae ( At h e rix sp . ) 4 . 5~ 
Tipulida c 4 . 5l~ 

Simuli idae (Simulium s p . ) 0 

Eph cmer optera 
B',e ti s bicaud 3tus Dodds 9 . 09 
Baeti s t ri caudatus Dodds 18 . 18 
EEcorus lo ngim anus (Eaton) 51. 5 ,) 
E)2heme r ellE' fl avi l inca 

NcDunnough 110 . 91 
EEhemE'rclla inermis Eato n 53 .03 
EEhcme r pl la tibial i s 

t1cDunnough 2 . 08 
Rhithro gon a s p . 87 . 87 

Plecop Le r iJ 
Al 10pe r liJ sp . 7 . 58 
Isogenus s p . 7 . 58 
P t e r on a r c y s cali fornic3 

NC·.'iport 1.5? 

Tri chopLer3 
BI"lchycent r us -'p . 13 . 6h 
Dic osmoecus tOp . 1) . 70 
Hy droP CJ y c h e cop . G. oC 
th cr CltOemr, bewt I'o Ro es 3. 03 
RhYilcophi Ja sp . 3 . 03 

occurred ablmdantly but were difficult to sample. 
Highest recovery of marked insects was obtained for 
stonefiies as would be expected on the basis of 
mmlbers released ITables 3-.~ I. A reasonably high 
recovery of EpheTTlRrella grandis was obtained in the 
release zone or slightly below. although the number 
marked and released was small in comparison \\~th 
the stonefiies P. cali/arnica and Acrollellria sp. An 
interesting relX)Very trend \\"as observed in Stream 
II: the percentage recovery of marked insects in
creased progressively from 6.7 " to 33.," between 
hme and August commensurate with a decrease in 
stream volocity from 1.1 to 0,,) It sec during the 
same period . 11w lower volocity of 0.5 It sec 
probably better pna hled the insects to maintain 
contact ,,;th tllP cobble suhstrate. Similar recovery 
trends in Stream I \\'ere not pvident although there 
was a decrease in flow bt't\\'een JIUle and July: the 

I Daily Drift No . per I Da i l y Dri ft 

per " nets sq . yd . pe r 2 ne t s 

7 15 . 38 ll8 
4 15 . 38 1 
? 25 . 64 0 
I, 6 . 41 86 

10? 11. 54 1 
111 39 . 711 125 
8 1. 28 0 

28 0 0 
? 0 0 

?85 14 1. 0? 35 
II 0 0 

II .~ . 56 6 
5 0 1 

0 0 6 

17 19 . 23 363 
13 5 . J3 0 

3 0 0 
III lll . 10 3 

0 3 . 85 0 

channel was nearly dry in August. 'ine bottom was 
pebble in Stream I as opposed to cobble in Stream II 
and was generally a less favorab le habitat for 
stoneflies and caddisflies. Stoneflies generally 
reflected reasonably high fidelity for the site or 
slightly below the site in which they were released. 
1l1is was dramatically in evidence dming August in 
Stream II when 34';, of the stonefiies marked and 
released were recovered in the 3-foot release zone 
(Tabl e 51. Caddisfly recovery . particu larly 
hydropsychid caddisfiies. was generally low during 
all test periods from both streams. 1l1is was probably 
the result of their net-spinning habits. making them 
less vulnerable to recaptme or they were rapidly 
displaced as drift. In general. the incidence of 
recovery of marked insects per lmit area became less 
as til(' distance from the release zone increased. 

lnspct recolonization is a maller of considerable 
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Table 2. Standing crop and daily drift of principal insects from Gold Center Creek during 
June and July , 1967. 

June :'} Ju" y 6 

No . pcr I Daily Dr in No . p~r I D,"i ly Drift 
I NSECTS ·s o. yd . pc r ,) net", sr. . yu . p' r ~ nc ts 

Dipte ra 
Rhagionidae ( Atherix sp . ) ;' . 76 ::; 18 .00 :, 
Tipuli dac L . -5 11 : . 50 
Simuliidae (Simulium sp . ) 0 '8 0 } I 

Eph emer optcra 
Baetis lJ i c8udatus Dodd", 7. ), 127 1. 50 8 
Baet i s tr i caud 3tus Dodds . 75 'cO . 50 118 
Cin ;LgmuL'1 s p . L' . 78 11 6.50 i ~ 

EEeor us longimanus (Eaton ) 3.00 35 3. 50 13 
EEheme r e 11a flavilinca 

McDunnough ') . 77 57 1. 50 3 
EEheme r c11n inermi s Baton 10 .53 50 0 0 
EEheme r c11a t i bialis 

McDunnough (; 16 0 .50 <,CJ 

Rhi th r ogena hageni Eaton 4 .. 51 17 0 0 

Plecopt e I"''l 
Acro ncuri a s p . 3. 76 1 ~ . 50 1 
A11o,Ecr 1a sp . 3. 76 8 '. 00 18 
Isogenus s p . 5 . ~6 4 1. 00 :; 
Pteronar c¥s cal iforn i c8 

Ne;Jport 1. 50 0 ~ . 00 0 

Tri chopte r a 
Dicosmoecus gi lvi,Etcs ( ? )( Hagen) 6. 76 331 il . 50 0 
H;Ldro ,Es ;Lch e s p . 3. 75 6 3.00 7 
LeEidostoma s p . 1. 50 112 0 5 
Mic r as ema bact r o Ross 0 9 0 .50 0 
Arcto ,E" ;Lche grandi f' (Banks) 3.00 21 0 .50 'J 

Table 3, Number of insects marked and released In Strea ms I a nd II In northern Ida ho, 1957. 

JUNE .JULY AUGUST 
l nc.:ect Sp.<> c ies St r e a m 1 S t r eam II St r oR m I SL r ep.m 11 St ream 1 S t r t"'''-!m 1! 

Plecop te r a 
Pte r on'1rr ;l: s cal ifornica 1 8 14 

Ne\',1p o r" 

A('r"oncurln s p . 10 14 0 40 ).) 

T r ichopter a 
ArctoEGr che grandi~ (B::wk s) 13 5] <"'0 1'1 
Hyd r oE'; r c hc " p . 7 6 5 
Limnrphi li d 8. IS pp . unid . ) 8 8 

EpheCieropu r-, 
Epher.l e r pll"t hecub n ' ",c'ton) 6 
Ephcme r "ll", g r a nllis E'cton 10 8 
EEh eme r e lla dodd s i N"cdham " 
Ephcmer ella fl a vi line" 6 

McDunnough 
Rhithrog e na s p . 

TOTAL jO I t5 97 ')3 0 8') 
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importance in studying the ecolo6'Y of streams. 
Downstream displacement by drift is perhaps the 
most prolific and viable means of colonization. 
Upstream dispersion by adults is largely conjectural 
and 1m tested for most stream insects. although Boos 
(19Sel reported this phenomenon for caddisflies. 
Upstream dispersion by nymphs and larvae was 
proven insignificant for the species investigated in 
this study. It is probable, barring catastrophic 
events. that most reaches of a stream support a 
residual population of sufficient size to assure 
perpetuation. irrespective of drift or upstream 
movements. However, the previollsly mentioned 
means of dispersion can flUlction independently or 
eollectively to hasten recoloniza tion of an insect· 

decimated area or to mitigate extreme population 
fluctuations of any given stream habitat such as a 
riffle or pool. 
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Table 4. Numbers and species of insects recaptured after 48·hour period from Stream 1. 

Dis t ance (Feet) June 29 July 26 

" 18 c '" Ul 1? - () 
> " <l> 
0 '" " 6 - 12 0 0 P rl 0 

<t. CJ N 3 - 6 Cl 0 po; 
0 - 3 0 0 

3 -Foot Release Zone l F lA , l B, lD 

0 - 3 0 lD 
3 - 6 1C , IF 1(' 

6 - p () 0 
1 ? - 18 r' () 

18 24 if () 

24 - 30 0 0 
30 - 36 0 ,., 
36 - 1!2 0 lE , l A 

Tr iclloptera Plecopter3 

A. Ar ctops yche sp . 
B. Hydronsvche sr . 
C. Limnephilidae ( "pp . unid . ) F . Epr.emf're'la grnndis Eaton 
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Table 5. Numbers and species of insects recaptured after 48-hour period from Stream II. 

G; 

'" Ul 
> '" " 0 <l- " .D ~I 0 
« G; N 

"" 

Di st[lJ1CC (Feet) 
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6 - 1? 
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0 - 3 
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36 - 4? 
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