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,recognltlon of conspec1f1cs, and use\thelr presence on a'

Abstract
A

o R D T
Dicosmoecus atripes (Hagen) has a 2-year life cycle in

1

IFDyson}Creek Alberta, a second order?foothills %tream'of‘the~‘

eastern Canad1an Rockles. Emergence and ov1p051t1on occur’ [
” @ {

~
from August to m1d October. Low water temperature seems to:

&

be the most 1mportant factor respon51ble for the 2 year life

cycle‘ The f1rst wlnter 1s spent as fzrst 1n§tar larvae, the

second as 1nact1vé f1fth (flnal) 1nstar larvae\ln

aggregatlons on the under31de of cobbles.;

-\

Laboratory exper1ments were conducted‘tﬁﬂexamlne the_sm,\
factors 1nvolved in. the format1on og these/overw1nter1ng

i

aggregatlons by flfth 1nstar larvae.\Larvae formed

4

\
agg egatlons 1n the absence of env1rdnmental variataons

A
(e g. current substrate, etc. ) that could functlon in.

)

brlnglng larvae together»to a su1table 51te of attachment

in the f1eld When selectlng an attachment 31te, larvae

° e N : _;r

selected substrates W1th attached conspec1f1cs already

+

-

: present over substrates w1thout attached conkpec1f1cs.

chosmoecus atrlpes larvae appear capable of

~,

substrate as cues for selectlng a 51te for attachment.i
Annual productlon was estlmated at 91 4 mg/m /year R

w1th an annual P/B ratlo (turnover rat1o) of 4 97

e

Larval d1et and m1crohab1tat changed between 1nstars.t SR
I T

The proportlon of dlatoms 1n the d1et of early 1nstar larvae }ﬁ*

5 was smgnlflcantly (P<0 001) greater than that of thlrd and

. /’

later 1nstars. Early 1nstar larvae 1nhab1t stream marglns,‘g'



\

| : o : !
L . .

¢ a i '

fwh11e larvae of thlrd and later 1nstars were ma1nly found 1n

i

*mld stream reaches. Larvae Qf all 1nstars preferred pool

~areas to r1ff1es‘qF1rst aﬂd se;dﬁ‘%'
s1m11ar m1crohab1tat9,wﬂbguuﬁmfju

1mportant in. m1crohaH§th€§s a;qn seemed to dlﬁfer between

these 1nstars.‘Th1rd,{fouxth and f1fth 1nstar larvae showed
‘a similar trend;

/

ly
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o . ‘::-v.v}v .\‘. Sy

Flgure 10 A The relatlve proportlon each p051t1on_of

Y

across stream category (1 4) comprlsed of the total
. . R



ib]l-Flgure'lﬂ A The relatlve proportlo'?each{wé@érfdepth“f,'jg«;

. Y
AR

;‘inumber of samples taken.‘B The dlstrzbutlon of -
'_Dicosmoecus atnrpes larvae (instars I V) w1th\
‘ drespect to the p051t1on across the stream where they,?
'were collected Data are expressed as a relatlve“
: proport1on w1th respect to each p051t10n acrOss
vﬂstream category of all the larvae collected forxk
geach 1nsta:..(1 stream margln, 2=2 m from shore,;%
'}!"3 3 m from shore and 4*m1dstream (1 e. greater then\\
“f3 m from shore)) J;ti;f;;;;;:?'?}'F!t':;?t;;ﬁ';t?ftf'f43i

g

o

S

T W LT
";atnlpes larvae (1nstars I-V) W1th respect to wate : :

rpjdepth Data are expressed as a relatlve proportlon
‘ff?;wlth respect to each water depth category of all the;3jff‘f
‘ larvae collected for each 1nstar.vFor graphlcal |
fanaly51s water depth measurments were categorxzed
7%51nto 5 cm 1ncrements (1 0 5 2 5 10 3 10 15 'fji'fllt‘
1“4 15 20,.... 18 85 90 cm or greater) ,Q;;},;;}{t-;QQ},45ft'
77Figureli Experlmental\tank w1th two ceramlc tlles for SR
attachment ...}LL;;}.;LJl.;;.;;..1.;§L;2.;L§Q?Q;},§;t,735

L EvE



',for attachment (top v1ew— look1ng down 1nto pool)

o Ba -S1de view of ceramlc tlle,‘to demonstrate how LT
'[ A
tlles were ralsed off the substrate to prov1de an
attachment 51te.u(5v— —:--water level) ,Tfl.....(..{,?Q‘“

F1gure 3 A Ceram;c tlle w1th f1ve empty chosmOecus
| uatrlpes larval cases (O) attached The pattern of'
*r_attached larval cases: was 1dent1cal on all tlles.tB.u"

E
Rl

'Slde v1ew 1nto tank show1ng how t11es wlth empty

D atPIpes larval cases attached were p051tloned. s
. (._ v_i'v - "'"Watel' 1evel) .: -'o -oo K3 o: LY ‘o ‘. [ -‘- ” e o oo "; Y o e :-o75; )

P

Flgure 4 Chemlcal gradlent exper1mental.set -up. Numbers:tﬁl

thf;ﬂ}g'1nd1cate length and p051tlon of the tube coﬁéldered

| left and\%lght ends (10 cm) left and rlght halves’;
igf(41 ‘cm), and the central reglon (20 cm)-. f_i‘ff"“h'
L;(-{—d—l——water level) An1mals were 1ntroduced 1nto~n»
"-thesduare open1ng in- the oentre of the tube.»To
litpermlt flow through the tube, a dra1n hole for ‘
7}overflow was prov1ded 1n the central reg1on of the

v;'ﬁtube. The tanks at the left and r1ght end of the"

?tube each had a ceramlc t11e and water. For each run

’3hlof the experlment only one tank had attached f?fﬁyl R

ekl Lot

"'-Dtcosmoecus atr'lpes larvae con.the tlle (n 15) 77




The terms life h1st ry and 11fe cycle ha e often been

- used 1ndlscr1m1nately in the 11terature;-The 1ife cycle of

’,an organlsm has ‘been de 1ned as "a series of stages 1n form

rand funct1on through whﬁch an orgaJlsm passes bﬁtween the,

7“recurrence of spec1f1ed pr1mary stages (e g egg to egg)"‘

-:(Bu1kema and Benfleld 1979) My deflnltlon of life, hlstory

1ncludes an organlsm s 11fe cycle,»as well, as 1ts

. dastrlbutlon,vdlet ‘productlon and response(s) to ablotlc'

/ oy
and blOth factors in its env1ronment

B

B among freshwater ecologlsts in ‘recent years.‘Part of thls-"‘

.decrease 1n empha51s seems to be a dlrect result of .

c01nc1d1ng trends in general ecologlcal research from

;descrlpt1ve to quantltatlve studles (Resh 1979) Another d‘

'and perhaps ‘even more 1nfluent1al reason 1s the lack of

~fsupport for such resiggch often 51mply because of 1ts ba51c
dnature (Waters,‘1979) As ba51c as - llfe hlstory studles may

;be} the1r 1mportance 1n prov1d1ng background data for more

’Resh (1979) emphas1zed ho 1nformat10n from life hlstory

_ work (e. g.vlntraspec1f1c _1str1but10nal patterns) could be .

v?'used to reduce the number of samples and therefore tzme and

3

”effort necessary to mlnlmlze sampllng var1ab111ty Waters

Y

'(1979) stressed the need for adequate data on benthlc

o s .
L <;ﬁvertebrate llfe hlstorles 1n quantltatlve ecologlcal

research and outllned several pract1ca1 appllcatlons of such

£

L;fe hlstory studles have recelved much less attentlon;

‘detalled ecologlcal stud1 S cannot be dlsputed For example,;”v
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gata 1n pollutlon control and flsherles management For.

example, accurate llfe hlstOry data areiimportant for

b

benthlc productlon computatlons and therefore for. flsherles
xmanagement programs based on benthlc productlon..

My study responds -to a call for more ba51c llfe hlstory

¢

data on freshwater benthlc 1nvertebrates (Waters, 1979) and -

- : 'We} : \

deals w1th the 11fe hlstory of a populatlon of chosmoecus

N

i

atrlpes(Hag n) 14 Dyson Creek Alberta. Questlons about

I

voltlnlsm in D. atrlpes populatlons (G. B. ngglns, person.

comm»)= age. spec1f1c diet and mlcrodlstrlbutlon productlon,

and the formatlon of larval aggregatlons durlng prolonged

perlods of 1nact1v1ty were all examlned

L

The formatlon of larval aggregatlons durlng pupatlon is

a common phenomenon among caddlsflles (G B. ngglns, pers.m

o

comm ) However, feW\ftudles haVe looked at the actual

formatlon or 51gn1f1cahce of these aggregatlons. Thef

!

formatlon of these aggregatlons may 1nvolve some behav1oral

L)

1nteractlon between larvae or. may 51mply be the result of
«1nd1v1dual larvae reactlng in a 51m11ar manner to some set
| - of enV1ronmenta1 factors.'I 1nvestlgated thrs phenomenon by o
| examlnlng the processes 1nvolved 1n the formatlon of

"}H OVerw;nter1ng~aggregat;ons by.D. atrlpesmlarvae.“.

> . - o,
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'~(P<O 05) welght loss was recorded in overw1nter1ng f1fth

w1th an annual P/B ratlo of 4, 97

4

1I. The.life history of choSmoecus atripes(Hagen)
(lenephllldae Trlchoptera) in a Rocky Mountain stream oﬁ
) Ak ' ' ‘ B

Alberta, Canada. _ R

‘ Abstract

chosmoecus atnlpes(Hagen) Has a 2 year llfe cycle in
Dyson Creek Alberta, a second order foothllls stream of .the

eastern Canad1an Rockles. Emergence and OleOSlthﬂ occur

/

@

from August to m1d October. The flrst w1nter is spent as

first instar larvae, the second as 1nact1ve flfth(flnal)

>

instars in a form of dlapause. No growth was observed in

o

dVerw1nter1ng first 1nstar larvae, and a slgn1f1cant

s

1nstar larvae. Temperature seems to be the most 1mportant

‘factor respon51ble for the 2- year llfe cycle.

¢

Annual production was estlmated at 91.4 mg/m’/year

Larval dlet and’ m1crohab1tat‘changed betveen instars. .-

VThe proport1on of dlatoms in the diet of early 1nstar larvae

-

- was 51gn1f1cantly (P<0. 001) greater than that of third and

.,later 1nstars.anrly 1nstar larvae 1nhab1t stream marglns

whlle larvae of th1rd and later 1nstars were ma1nly found in

+

_mld stream reaches. Larvae of all 1nstars preferred pool

L4 !
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. _' ‘ f ‘ . * ' \ .
areas to riffles. First and second instar larvae inhabit

e

similar microhabitats. However, the abiotic factors . 4
- # ' . . \ !

-
-

important in microhabitat selection seemed to differ betwéen";,? ‘

these instars. Third, fourth and fifth instar larvqg;showéa

- L e s T . l A

e et o e A e e 2 £ e <1 - \

" a similar trend.

L A
+ . . .
. . . . . . /
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jCreek Alberta’(50° 37 'N, 114° 39 2vW) a second order

Introduction
Members of the genus DicbsMoecus‘arewamong the 'largest
of caddisflies and '‘are often abundaAt in lotic habitats of

|
western North Amerlca and northeastérn A51a (W1gglns and

'R1chardson, 1982). In a recent review of thls genus, nggins

andelchardson (1982) concluded that three of the four North

o Amerlcan specles are generallzed predator-shredders as final

1nstar larvae and have 2- year 11fe cycles; The fourth

spec1es, chosmoecus gIIVIpes, is. afunlvoltlne grazer.:
J— PE A

~~~~~~ -

chosmoecus gllvzpes and D. atnlpes are the two most common

North American species. Tha»b1ology‘of D. gllleesdls‘known

from studies,in Californiah(Lamberti and“Resh 1979; Hart
and Reshq 1980) and. Montana (Hauer: and Stanford 1982).
However, l1ttle is known about the; w1der rang1ng (Alaska to
New Mex1co) chosmoecus atrlpes. l | |

L

Th1s study examlnes ‘the 11§e cycle and blology of a |
populatlon of’chosmoecus atrtpes 1nnyson Creek, Alberta.v
Factors 1nfluent1a1 in accountlng for a 2 year llfe cycle_’

are dlscussed and spec1al empha51s is placed on analy51s of

-

'1nstar spec1f1c d1et and m1crohab1tat select10n.;

Study Slte

. This study was conducted/on a 2 km stretch of Dyson !

foothllls stream ‘of the eastern slopes of the Canad1an

ROCkleS (F1g 1). Dyson/éreek arises at an elevat1on of

S



2133 m and flows for 12 km before entering the Sheep River
at an elevation of. 1463 meters.

The 2 km study area (elevatlon 1584—1524 m) has a mean
stream w1dth of 5.8 m, depth of 25 9 cm (mean pool
depth=32.1 cm, mean riffle depth= 18 9 cm, max. depth 1.2 m)
and current velocity of 0.26 m/sec (mean’ pool current
" vel.=0.12 m/sec , mean rlffle current“vel.=0,42 m/sec, ma&.'
current vel.=l.15 m/sec). The substrate is predominahtly
cobbles and pebbles, with some areas of bare bedrock and
patches of gravel sand or both/(substrate classification

_after Cummins, 1962)"The'study’area flows-tbrough open

- meadow, -ravine and forested reaches pr;marlly of willow,
‘v aspen and whlte spruce. |

. . Water temperaturd recordedFWith arRyan.30—day
thermograph, ranged from 0° C 1n w1nter to 14°C in summer
(Fig.z);vMea summer temperature (June September 1980) was °
9°C. The stream is typ1cally ice- covered from October to
_May, with an average w1nter water temperature of \0. 5 C. |
fDegree days/zere calculated using mean monthly t mperatures
" over 1 year. Slnce no growth was recorded at temperatures
/below 0. 5°C, thlS Las\taken as the minimum. temperature in
: these calculatlons . The number of degree days for Dyson o,

Creek was 986. 5/year. : ‘ {f , S 'h



Methods

‘Quantitative and qualitative benthic samples were
collected weekly duringAthe summer and autumn of 1980 and
spring and summer of 1981, Pool and.riffle areas were
sampled alternately every other week. To avoid previous
sampling effects, no pool or riffle was sampled more than
once per year. . o

Quantitative samples were taken with'a Surber~type
sampler (30x30 cm frame, mesh size=250 um) at 1 m intervals
along transects'extehding,across the stream. Thirty samples
per week were taken duriné summer and ahtumn (May-October)
and 5-10 samples per month in the winter. Transects were set
50 the same area would notlbe sampled twkge Samples were
taken to a bstrate depth of 5 cm and were initially sorted
in the f1eld by runnlng the sample &hrough a series of
sieves (5.08 cm, 2. 54 cm, 4. 76 mm 2.49 mm). Dicosmoecus
atﬁlpes larvae retained by the 5 08 and 2.54 cm sieves were
preserved in Kahle's flu1dk}n\the field. Substrate and

animalsmih the 4.76 and 2.49 mm sieves were preservedAin the

-field and sorted in ghe laboratory.under a dissecting

imlcroscbpe. The larvae were then counted for den51ty and

productlon estimates. To determlne larval instars, " head
w1dths (dorsally acrOSS the eyes) were measured under a

dlssectlng mlcroscope at 40x,-u51ng larvae from both

quantltatlve and qualltatlve samples. Qual1tat1ve samples

were:collectedethroughout the year w1th a dip net (mesh

size=250 -um). R ' o
=0 Y | . N



¥ ! o i

LR

'-kfwlndow screenlng, vere used t? rear pupae in the streamh Tb

g“determlne 1f all members of a. cohort had a; 2 year llfe

f"cycle,.larvae that achleved the f1fth 1nstar durlng the

O

;filate August and observed to the end of October 1980 ‘pff;

S s

Ses

~?"larvae (V,,V|,,V2,V,z) were de51gnated and samples of all

a;four we1ghed Larvae were oven drled (60 C >72hours)

’[ion a Cahn 25 Automatlc Electrobalance or to 0. 0001 gm on a;QQeff

o

Qualltatlve samples of at least 30 larvae 1n each V,b

'1nstar were collected for we1gh1ng Based on a temporal

‘,separatlon (see Results) four stages of f1fth(f1nal) 1nstar

:“Mettler type HG\balance From nece§51ty,,larvae had to be

A{?ggxahle s fluld and we1ghed w1th1n 5 days of the tlme

”preserved prlor to welghlng Larvae were preserved 1nl*7*7

'ﬁcollected, Welght 1oss is m1n1mal w1th thlS procedure_'
bt_V(RoJ Mackay, pers. comm ) 'f';f_‘ﬁ;n 'lf"fﬁk,mll‘x.

Annual productlon and annual turnover ratlo (P/Bl;Werev‘

1Crawford 1973 Waters, 1977) Because D atPIpes has a
»u2 year 11fe cycle 1n Dyson Creek (F1g 3) product1on

ﬂﬁ'estlmates for members of all cohorts present (1 e.

*fgffto determlne overall annual product1on.‘ E,, :
To determlne dlet of larval chosmoecus atrdpesx the?"'::

ffforegut of 10 larvae of each 1nstar were: prepared as

o Three rearlng cages (1 2x0 6x0 6 m) covered'with’hy10n£~’“

'3summer of 1980 were placed 1n cages (20 larvae per cage) 1nzf *f.y

'lcooled 1n a de51ccator and welghed to the nearest 0 0001 mg L

'fcalculated u51ng the 1nstantaneous growth method (Waters?ands

“d978 1979 1980) between July 1980 and June 1981 were summed.j*w"' |



;510utlined in Cﬁﬁminsillé7é) except anlmal materlal waspnot
' :separated from other gut contents. Relatlve abundance
'.d(percent comp051t10n per gut) of dlatoms ‘other algae;v
”idetr1tus and anlmal materlal 1n'the gut of larvae of each

.ganstar was determlned by’ countlng (at 400x) 10 random

Lo
o

> whlpple gr1ds per larva 'and then comblnrng the results for'
'.bthe 10 larvae of each 1nstar. The gut contents of 10 flrst
7sfjnstar 1arvae and 5 second 1nstar larvae were comblned per;a

fksllde. A total of 30 flfth 1nstar guts vere: analysed 10

'“ffrom anlmals ]ust after moltlng to flfthS (V ) 10 from

.irfflfths prlor to overw1nter1ng (Vi,) and 10 from f1fths 1nw*

t‘thelr second summer(V ) To test fOr d1fferences 1n d1et

"htbetween 1nstars,'the data were subjected to an arc51ne(x)

edtransformatlon and analy51s of varlance.;ffth s »
| Water depth current veloc1ty at 0- 6x the water depthfi‘
ji;(us1ng a’ F583 Water current meter——“Prlce Pygmy type)
'ripredomlnant substrate type enclosed by the sampler andl
Etd1stance from shore were recorded for each of the 470 7ﬂ'lﬁ

“”ffquantltatlve samples taken. Each of these de51gnated ablot1c

hffactors was d1v1ded 1nto a number of categorles (e g

f_h substrate~‘1 sand 2 gravel 3= pebble, 4= cobble and '.@H'

‘;5 bedrock) and the relatlve proportlon of each category
‘fpresent 1n each factor calculated For example,»27 of 470
}dsamples were from a sandy substrate':therefore 6%'ofvall-

h»substrate types sampled was sand If D atPlpes larvae are"

. V-",i,not selectlve w1th respect to these ab1ot1c factors, then.

‘fithe relat1Ve proportlon of larvae collected in assoc1at10n'
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w1th each ablotlc factor category should approx1mate the

relat1ve proportlon of each category sampled That 1s, of
all D atFlpes larvae collected 1n each 1nstar the
percentage collected from a sandy substrate should‘

approx1mate 6% 1f larvae are not select1ve towardsﬁsubStrate;f

types To check for 1nstar spec1f1c selectlon, the'relative

-

proportlon of larvae assoc1ated w1th each categorycof‘eachf”

ab1ot1c factor was calculated for each 1nstar.-For example, j;g-“'

106 of ‘a total of 150 f1rst 1nstar larvae(or 71%) were
‘.Sicollected from a sandy gpbstrate. These data were compared
graphlcally and by a Ch1 square goodness of flt test to
those obtalned for current veloc1ty, substrate, posltron
a_;facross stream and depth t ‘ ‘.fv o '””__H v‘ |
it The effects of curre‘t substrate type; dlstance from ks
shore, and depth on the Z?strlbutlon of D atﬂlpes larvae jf
'kywere analysed u51ng multlple regres51on analys1s (BMDP :
computer program PGD) Data were analysed by 1nstar on‘ =
1nd1v1dual sampllng dates (30 samples/date) Only dates for if7
whlch more than 30% of the samples collected contalned
larvae of the 1nstar 1n questlon were used The 30% valuea'
‘was chosen toiensure all 1nstars would be 1ncluded in the577
analy51s, because flfth 1nstar larvae(V2 and sz) usuallyfwtj
.i{;appeared in less then 10 samples per any sampllng date.lhldz»f
log(x+1) transformatlon was applled to the data to random1zem‘"

the re51duals. Samples w1th zero anlﬁals were 1ncluded In

the analys1s.lr;¢fﬂff;



‘Results'

;L1£e Cycle b

. Head capsule measurements of larval chosmoecus atPlpeS :

(revealed f1ve dlstlnct 1nstars durlng the llfe cycle (Table»yﬁ-

) The range of head capsule w1dths for thlrd fourth and L

‘flfth 1nstar larvae from Dyson Creek were comparable to
ﬁf(those reported by W1gglns and R1chardson (1982) for v
‘h?gD,,atPIpes populatlons over the entlre geograph1c ranqe of

(the spec1es*t Although morphologlcally 1dent1cal flfth s

"f1nstar larvae were d1v1ded 1nto four categorles on a-

i

gtemporal ba51s"(v )Just after moltlng (August flrst

fdhyear) (V‘,)prlor to overw1nter1ng (September October flrst

ibv_éyear) (V )just after ovarw1nter1ng (May June second year)

((rjand (VZ,) prlor to pupatlon (July August second year)

. The D. atPIDES Populatlon in Dyson Creek Alberta, hag

f’h:;ha 5 year llfe cycle (Flg 3) A 51ngle egg mass Collected 1nfme;‘}fo

l‘ifiseptember 1980 and ma1nta1ned 1n an 1n stream rearlng cage
hiproduced f1rst 1nstar larvae 1n October No f1rst 1nstar

'j;larvae were collected 1n w1nter samples, but were present 1n'gflg.ﬁa

thay and June 1981 It appears that flrst 1nstar D atrllihf:.;f

‘T?h:larvae hatch in autumn and elther grow Very SlOWlY durlngfh'

:'few1nter or cease growlng ‘and overw1nter 1n some form of
:'?,restlng stage. Developm\ht was rapld durlng the follow1ng;i:f(vblr

osummer, and flnal 1nstar larvae (V ) were present by early
’}lAugust. In late September these larvae formed aggregatlons
"g;;on ‘the under51de of cobbles where they overw1ntered as flfthfp{

f¢lnstarblarvae‘(vaf)b Up to 87 larvae per cobble was



vrecorded the average number was 15 larvae per cobblel_Thrs”'
hY
lw1nter restlng stage appears to be ateleo dlapause

L.

(low 1nten51ty dlapause) as: descrlbed by Mans1ngh (1971)
3

'”f'because 1f»the cobble 1s dlsturbed at any tlme after ther-

Vvlarvae attach the larvae detach from the cobble, move away[
P \

fand attach under another cobble. H%géVer, Larvae do not

'7jdetach if the cobble is not dlsturbed;\SLmllar results were "

*g‘emerged

elobtalned from mannpulatlon of 11ve anlmals kept in a
ﬁlaboratory env1ronmental chamber under 51mulated w1nter =
: The follow1ng sprlng (Aprll May) overw1nter1ng larvaeij‘

J(V ) became actlve agaln resumed feedlng, dlspersed and

e were ready to pupate (sz) by m1d July At thls stage larvae{* '

‘fagaln formed aggregatlons, 51m11ar to thbse of overw1nter1ng;n {,:”'

"larvae, on the under51de of cobbles. After attachlng they

¢

;fxunderwent a 1 to 3 week prepupal d1apause..Pupat1on took“x\\ lfl*
_:/‘.'_r

lb;another 1 to 3 weeks, after w.1ch the pharate adult

'?ttyplcally detached the larv'l case from the cobble and

‘ 1n stream rearlng cages.(August October 1980) pupated 1n“

";thelr flrst year. Therefore, a 2 year llfe cycle appears to

"ltf,hold for the entlre D atnlpes populatlon 1n Dyson Creek

F1rst 1nstar chosmoecus atrlpes larvae constructed

fcases of vegetatlon. A vegetatlve case was reta1ned through

s



S o

-?the early part of the flfth (V ) 1nstar, at wh1ch t1meg1t

52

iwas replaced by a case entlrely of stone. Constructlonfofl

“the stone case rnvolved add1t1on of sand gralns to thel

d

anterlor end of the vegetatlve Fase and removal of the

: fjvegetatlve case from the posterlor end of the completed

-,stone case. Larvae overw1nter and pupate 1n stone cases.
_;chosmoecus atPlpes larval cases are 51m11ar in constructlon_t

kfeto those descr1bed for chosmoecus glllees larvae (Hauer ';

'f;and Stanford 1982)

A Shlft 1n mlcrohabltat accompanled the sh1ft in case

‘jmaterlal Larvae in vegetatlve cases were. malnly found on

"v:the surface of the substrate, whereas stone cased larvae

1nhab1ted the under51de of cobbles. In response to thls :
;MShlft -a. stone case should prov1de more protect1on (e g '_qﬁ.
'.'agalnst abra51on). than a vegetat1ve caSe.”“'" .

S
."’.

‘f;Dens1ty and Product1on “v%f"“

; Max1mum den51ty of D atFlpes larvae 1n Dysom Creek was
;festlmated at frve larvae per m2 (Flg 4 fourth 1nstars)
‘nthen51ty est1mates from sampllng dates approx1mately 1 year -

faapart were 51m11ar (Flg 4 'e g V2 and II 1nstars 1n June

‘o31980/81) The calculated hlgher den51t1es of late 1nstar

Zajlarvae as opposed to earl1er 1nstar larvae 1s probably an o

:xartlfact of the collectlng procedure and d1str1butlonal

\‘f‘

patterns of the varlous 1nstars (see Flgs., 11) ,*ff\'fj

The mean dry welght for larvae of each 1nstar and frf

"wfﬁchange 1n welght between 1nstars are shown in Flgure 5. Two

FRTAY
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. ‘ ‘ k‘af;' )
‘h perlods of 51gn1f1cant welght loss (t- test, P<0. 05)‘occurred
/ /

;durlng the flfth 1nstar-'one durlng pupatlon and thelsecond -
hua loss of almost half the body welght durlng overw1nter1ng.

. The annual productlon of . D atrfpes larvae in Dyson

S

Creek was calculated at ‘91.4 mg/m’/year (Ta%le 2) Th1s S
: festlmate f1ts 1nto the lower range of values reported for
other spec1es of Trlchoptera (9. 9 2 880\mg/m /year' Waters, ”", {

E 1977) The annual P/B ratlo (turnover rat1o) ‘was 4 97- wh1ch

N U

is’ 1n the general range reported for: other(aquatlc

lnvertebrates (Waters, 196Q\\Yaters and Crawford 1973) Myﬁ RN

festlmates should be taken as m1n1mal because sampl1ng of

.

' early 1nstar larvae could have been 1mproved by - -7; ’l»' SR

';lincorporatlng the knowledge obtalned in. thls study on' 1nstar

s

ﬁ_spec1f1c dlstr1but10n 1hto the sampllng schemea 5 d'/
‘1f‘Food Hab1ts l ‘:d";l'iflf"hli;'ITVLK h TR ;.h'h., etéd;
| The analys1s of larval food hablts 1nd1cated that the
';dlatom component changed 51gn1f1cantly between second and

’;thlrd 1nstar larvae (ANOVA P<O 001) Th1s resulted 1n a-

gbsztch from predomlnantly d1atoms durlng f1rst and second

"‘21nstars, to detrltus 1n th1rd fourth and flfth 1nstars

: :LiTrlchoptera- Eccllsomyla sp ) in- th; f1eld but could notp‘

/_

’ffeed1ng on macr01nvertebrates (e g larvae of the Sl 7“;(?Ar»h7

‘f'I observed late 1nstar D atrlpes larvae (III V)

:ldetermln whether D atrlpes lLrvae had actually caught the'
prey In;the laboratory,pD atrlpes larvae would actlvely

. C
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feed on\enchvtraeids (Annelida'oligochaeta)>-and'therefOre
may eat lqve anlmals in the f1eld should the opportunlty |
arlse. Other prey 1tems found in gut contents of D afFlpeS
were Trlchoptera, Ephemeroptera 'Chlronomldae and Plecoptera“
plarvae' After an exceptlonally severe ralnstorm in o
mid- summer 1980 numerous accumulatlons of green vegetatlon,
espec1ally aspen and w1llow 1eaves, were noted in Dyson
lCreek chosmoecus atﬂlpes larvae appeared capable ofs

-

‘locatlng such occa51onal 1nputs of rare food 1tems, 51nce

@

- uncommonly large congregatlons of D atrlpes larvae were

1
|

,jobserved feedlng on this materlal Slmllar observatlons were'
h_made by Hart and Resh (1980) for a. populatlon of D;cosmoecusf B

Q E

_tglIVIpes larvae in. Cal1forn1a.»'

, ' , ‘ :EQ
-l%eM1crohab1tat _ -
| chosmoecus atrlpes larvae of all 1nstars preferred‘x
,pool areas to rlffle areas (P<0 05) D1str1but1on of larvae
3 of the var1ous 1nstars in relatlon to current veloc1ty, |
;substrate-type pos1t10n 1n stream and depth is shown 1nh l"
7tFlgures 8 11 The dlstrlbutlon of larvae 1n each 1nstar w1th“
hrespect to current veloc1ty, substrate type p051t1on across
’_stream and depth was not related to the\proport1on of eac:

- of" these factors sampled (chi- square, P<0 05) except for

velnstar V,z‘and current. Larvae/jf all 1nstars appeared

, Wr_prefer 1ow current veloc1t1es..F1rst and second 1nstarA

larvae selected shallow areas of f1ne substrate along the 2
R

stream margln. Th1rd and later 1nstar larvae were found

‘f:l';/:‘f">4

-~



/across the stream channel séléctihg deeper:areas of coarse
) substrate. These trends are summarlzed for larvae of each
1nstar in, Table 3.
Resultsrof the multiple.reoression analysis summarizes”
:the factors most hlghly correlated w1th ch01ce of
m1crohab1tat durlng each 1nstar (Table 4). These(results are
‘ con51stent w1th 1nstar spec1f1c trends in m1crodlstr1butlon
(Table 3) and demonstrate that. factors 1nvolved in hab1tat
choice may dlffer between larvae of dlfferent 1nstars even
where m1crohab1tat is 51m11ar For example, selectlon for |
f1ne substrate and areas near. shore 1n flrst 1nstar larvae
and low\current and shallow areas in second 1nstar larvae

(Table 4) both result in larvae of these 1nstars 1nhab1t1ng

the stream marg1n (Table 3)

Discussion
foe Cycle

- Hartland Rowe (1964) concluded that temperature,

espec1ally low w1nter temperature, was a very 1mportant

factor 1nf1uenc1ng 11fe hlstorles of Plecoptera and

n,.‘ Ephemeroptera in Gorge Creek Alberta (see Flg 1) e}-

; 2- year life cYcle of chosmoecus atPlpeS in Dyson Creek,

x‘w1th a zero- growth perlod 1n f1rst 1nstar larvae and aK
1nact1ve stage in fifth 1nstar larvae dur1ng the w1nter

. seemsepredom1nantly related‘to lowgwater temperatures ;n

b

.  winter. Support for this conclusion comes from observations
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on avD.:atPipes population in Flynn‘Creek Oregon” where the
. population has a t-year llfe cycle, developlng‘from egg to ’&g-:
fifth 1nstar larvae 1n about 4 months (December—March)

(B. Wisseman,-pers. comme) "The average water temperature of

‘-

Flynn Creek durlng thlS 4 month. perlod was 8.3° C -
DICOSmoecus atﬂlpes larvae in Dysén Creek develop from flrst I
to fifth instar 'in 4 months as well. But thlS occurs during

,summer (May-AuQuSt) when -average water temperature fnnyson

Creek is comparable (9°C) to the average w1nter water j _ﬂﬂ,;,~«/’/’

'temperature 1n~Flynn"Creek Durlng q,nterakeetober’ﬁp?ffTﬁﬁldﬂ—-'A’_
o

= average water temperature in Dyson- Creew is 0 5°C and

D. atnrpes larvae do not seem to grow The: number of degree
days for Flynn Creek, calculated from temperature data
_reported by Chapman (1961) and con51der6d,typ1cal tj - ;;ﬁ“%.gp
(B wlssemadvpers.lcomm ) ‘was 3347 per year compared to 987.
‘per. year for Dyson Creek. 'f ~ﬁ,f . '

Temperature may not be the only factor respon51ble for ’

o*

,the dlfferent volt1n1sm of the Alberta and Oregon
' populatlons. A dlfference 1n food quantlty,_quallty or both

may also be 1mportant (Anderson and Cumm1ns, 1979)

,‘quantltatlve data ‘on the quantlty or. quallty of avazlable
food resources for D, atnlpes in Dyson Creek were collected

kgtt based on: d1et analy51s, some qualltat1ve 1nformatlon is

~

, ava1lable.4',. - "..“

S1nce D. atﬂlpes larvae are shredders (ngglns and

’Rlchardson, 1982) ‘the autumnal-lmput of allochthonous

| materlal should PrOV1de a substant1al food supply dur1ng ‘,f~¥f~—¥—



autumn and winter for’both first and fifth instar larvae in e
“Dyson Creek.‘The life cycles of many shredders‘seem keyed to

thiszautumnal pulse ‘of allochthonous material with a

e .

correspondlng perlod of major‘gggﬂth_ln—late—autumn and

early” ‘winter (Anderson and Cummlns, 1979) ThlS appears to'

" be the 51tuat10n for D. atrlpes larvae in Flynn Creek
i . S e

Oregon (B wlgseman, pers " comm. ) Slncé detrltus makes up—

I

| oven_ﬁﬂ%/oé~the*gut content in f;fth~1nstar D atPlpes

O

S jpiias |
larvae in Dyson Creek (see F1gs. 6&7) the presence_o£~aﬁ/—”///

1naq,;ye,overWTnterTn§“stage 1n thlS 1nstar does not seem

S

related to avatlablllty (i.e. quantlty) of food . Low water
temperaturef therefore Seems the most 1mportant factor in
,oveEWinterlng of fl;/h 1nstar larvae.

Although detrltus is consumed by f1rst 1nstar

D atﬁlpes larvae and_may be abundant ng autumn and’
w1nter, the';elatrvely large amount of d1atoms (>60%) in ©
their d1et (see Flgs. 6&7) suggests that dlatoms ¢ould be
-1mportant for overw1nter1ng in flrst ‘instar larvae; Althouéh‘
Dyson Creek is 1ce covered from m1d bctober to early May, E
substantlal autochthonous product1on of dlatoms (e. g
'.,Cenatone/s ar-cus, Rho:cosphema cunvata Diatoma hlemale‘
:,,v mesodon Menldlon c:nculane ,etc ) found 1n f1rst 1nstar : fy '
‘ngut contents can be expected .and the quantlty and qual1tyi
'of thlS food 1tem should not be 51gn1f1cantly 11m1t1ng over
‘the W1nter(M chkman,_pers.lcomm ). Given thls food
.resource flrst instar D. atPlpes larvae have the. potentlal

/.

dfor con51derable growth over the w1nter- the fact that no.
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. tj?peratures., o T e R .

Just as dlet of aquatlc macr01nvertebrates has beenr

shown to’ change dur1ng the life cycle (Fuller and Stewart

. 1977, 1979f Fuller and dackay, 1980) “one mlght expect a

| 51m11ar phenomenon w1th respect to ch01ce of mlcrohabltat
~and factors affectlng that ch01ce Numerous studles havej

1llustrated the effects of current velocity (Chutter, 1969;

‘Corkum et al.,-1977- Mlnshall and Mlnshall 1977; Rabenivand

{w? ,,,,, M&nshall‘ 1977), substrate type (ngler, 121? .
Corkum et al., 1977; Resh, 1977; Lamberti and\Resh,'1979;
: Mlnshall and Mrnshall 1977} Rabeni'andvMinshall\71977°f v
}Jj:gRe1ce, 1980) 9051t10n in/strea;'(Resh 977) depth n::«;\i' a
(Chutter, 1969) and other ab10t1c factors (e. g Statzner, \\qu
1981) on the dlstrlbutlon of varlous lotlc_“_‘: f'-;?//*i/' e

-macr01nvertebrates.vHowever, few studles have treated these
factors, elther 1nd1v1dually or in comblnatlon (Ulfstrand
1967~ Gore and Judy, 1981) as they relate to s
m1crodlstr1but1on durlng the llfe cycle of a ‘si gle spec1es
| leferent m1crod1str1but20n patterns for d1ffer nt larval
.flnstars haVe rarely been reported (Cummins, 1964;_W1lllams’
and Hynes 1973 Resh 1977- Hildrew et al.[ 1981) | |
In addltlon to instar- spec1f1c changes in d1e roL N
-D.- atnlpes larvae also showed 1nstar spec1f1c changes 1n"
_mlcrohabltat Select1on. Flrst and»second 1nstar larvae wereg/Qk/

- }‘



' miorodistrlbution ~it could prove an important factor in-

: drstr1but10n of early 1nstars J

21

found in similar microhabitats, along the stream margin.

Highest concentrations of these larvae were in areas along

the stream margin with submerged vegetationL Larvae were
observed moving over‘this vegetatlon, apparently grazing on
assoc1ated flora (e g. dlatoms, M. chkman, pers. comm. ) and.
fauna, and would cllng tenac1ously to this vegetatlon 1f
disturbed (e g. dur1ng dip-net sampllng). It,appears,
therefore, that this bank vegetatlon serves both as a
substrate for D. atﬁlpes larvae and their food Although
b&QﬁESlde vegetatlon was not 1ncorporated in the analysis on

i

o

Durlng the third instar, D. atrlpes larvae move from:

i

"the banks and eventuallyﬂoccupy ‘the entire channel of the

stream; this bank to bank distribution is also exhibited by

_f fourth and fifth instar larvae; Third instar D. atPipéSr - ,

larvae are quite large (mean head w1dth 1 mm, body e | ) oo

length—1 cm), and s1nce they 1nhab1t the upper surface of .

~ the substrate, they are consplcuous. Predatioén by dippers

(Clnclus mexrcanus C1ncl1dae) on thlrd/and later instar ‘ ////////
larvae found along the stream margln was frequeftggL/////‘f//
observbd Therefore, this lateral movement may in part be in
responsa to avian predatlon. ThlS selectlve pressure need

not be restrlctedato Dyson Creek as the dlstrlbutlon of

dlppers overlaps .that of chosmoecus atrlpes over 1ts entlre

geographlc range.
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Selection for deeper midstream reaches by fifth instar
larvae during the winter would seem advan}ageous because
there would be less chance of the water freezing into the
substrate in these nidstream areas. This may also ensure

submergence during pupation the following summer should

—t
—
[ N

water levels recede drastically, as can happen during
exceptionally dry years. |

The change to a- stone case during the early part of the
‘flfth (v,) instar may, in part, be an adaptation for
overwintering and also for pupation, When compared‘to a case
of vegetation, a stone_case would appear to offer éreater
protection to an inactive animal against predation,
mechanlcal injury, or both. A change to/avstone Case prior
to overw1nter1ng would also ensure the presence of a case
the following sprlng, as a vegetatlve case could suffer from
decomp051tlon or even‘at;ack by shredders during the 7 or 8
months ofﬂwinter Attacks on the cases of leaf-cased
’caddlsfly larvae (Pycnopsyche gentllls) by other
1"leaf—feeders is known to occur (Mackay, 1972° Mackay and ‘

Kalff, 1973).

intrasoecific Competition ?

Cpshman et'al; (1977) suggested that habitat
aifferentiatlon between Varlous sizes of Diplectrona modesta
larvae (Trlchoptera) may functlon as a mechanlsm in reduc1ng
competltlon, 1f compet1t10n is at all present Although 10

fmhave no dlrect ev1dence that 1ntraspec1£1c compet1t1on



e,

- unlvoltzne and b1-oor even tr1volt1ne populatlons may

occurs among D atPlpes larvae, 1t is. 1nterest1ng that d1et

e'and mlcrohabltat change 51gn1f1cantly dur1ng the thlrd

1nstar./These changes effectlvely move thlrd 1nstar larvae

1nto areas prev1ously ut111zed by co occurlng flfth (V%,)

'1nstar larvae at approx1mately the tlme the flfth 1nstar

? B

larvae are preparlng to pupate. Therefore,vcould the

f_observed spatlal and dletary patterns between larvae of

dlfferent 1nstars, 1n part be a response to a 2 year llfe

cycle and reSultlng overlapplng generat10ns7 In FlYnn Creek vf"”ﬁlﬂ
13 Oregon, D atPlpeS has a’ 1 year llfe cycle and no overlap 1n35§ﬁfﬁf

generatlons. In thlS populatlon no Shlft in mlcrohabltatn;_npi77f,

between 1nstars has been noted,@and dlet remalns to be

analysed (B Wlsseman,:pers. comm ) Investlgatlon for

;_'age spec1f1c trends in other benthlc macr01nvertebrates w1th

reveal and/prov1de poss1ble mechanlsms for av01d1ng,¢ vl

o

1ntraspec1f1c competltlon.

e
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"ﬁTable Dlgogmoecug a;rlggg larval 1nstars,?ﬁ;‘i,7’e

o from . head width: measurements (mm) measured
jacross the eyes.w‘. e -
. o H =g-u

Instar'ef Mean Head Wldth (Range) mm

";,,1 (n 47) _3-0,513v(0.476f01547) ,uﬁ~7”

S

“,;yg:_<n;127¥f,g,i;o;7291<o;sss-cgspsd;;*;j.-

11 (n=201) 1,109 (0.904-1,217)

IV (ne264) | 0 1.479 (1.309-1.642)

oy

PRV :
e



103 2-8.6.81 8.6 64,

| ‘
. AN

' .Table”2. Calculation of production|of.Dicosmoecus atripes larvae in =
~ Dyson Creek, Alberta, by the~in5tahtaneous-growth;methbd."G: instant-
.aneous rate of growth (}n.Wt/Wb), B= ‘mean standing crop (Bt#Bo/2); . .
o P=,production3for,intepval~betWeeﬁ,successive dates. (1b, 2b, 3b &9-\y
. 10b- V- &V larvae; ‘11b & 12b- I, Il & III larvae from 1981). ‘

~..'Date - . Crop-B Mean weight .G . . ' B . P="GB
R .”V;(mg/mz) = o {mg) oo o j(mg/mZ)*'(mg/mz)'

1:18-25.6.80 . 0.9 " . . 0.6 . o LR
LR e 36T 306 4l
2: 6-16.7:80 6.2 T 2:3& 0 L
T e 1903 27,9
3:20-30.7.80 0 3203 0 09094 o o T T
Lol T 1088 41.9 0 440
41 6-14.8.80 % 51.6 - 2B.4" S T e e e
T T e T T ©0.071 . 39.8 .. 2.8
. 53:22-28.8.80 ° ;27.9 -~ 30, T T T e e
T I e s 0,013 29.9 .. 0.4
. 6:.8-19.9.80 . :31.,9 - 30, T T e e
T P el B . 0.280 30,3 0 B.4 oot
773 6-7.10.80  28.6 40 Lo Ty T
e s e I e T T -0.162 .0 28,2 -4.6
. 8314-15.11.80 0 27.8 - 34, e S s T
e D T . -0.3477 22,1 0 =701

Yov, s 0wl o

~@ojoo

. 2b: 6-16.7.80  13.9. - 76.

: [an) o o ;'5&

© 3b:20-30.7.80 8.9 - 76,
o iobii 13.5.81 0.1 0.1

RN Y

"f0,0z/gf

o a2p: 8.6.81 0.8 0.8

H,Tbtaljpi=9i;4;;ffl.f



’-Table 39 Instar spec1f1c trends in- the mlcrodlstrlbutlon of
'chosmoecus atrlpes larvae 1n Dyson Creek Alberta.:

)‘.

e ' - Pposition across .

_Instar Current Substrate 'stream __ Depth fMicrOhébitat;¢  

Stream

'ifI. ':..LQWV., Sand . fytVMargin-'  Shailowv~ : :

JQ-

11 Low - sand . ‘Margin  Shallow =~ Stream:
T T T T Margin

111 Low = | Bedrock . Midstream  Deep - ' Midstream
AR Lo ilwero oo o Reaches

11v,j[frztéw-'iﬁxBéd@bck'~;" Midereéﬁjf; Deep - ﬂMldstreamfv"f
e T T e e Reaches."f‘”

.:Vrv['fr;LOW.fu£ Cobblé§;5ﬁf‘:Midérream;;,*Deep.f"kMidstreém -

-
<

Vo s ;:UCobbles;_&\~;M1dstream * Deep. . Midstream

i
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} Table 4,
}kof samples of D1cosmoecus trlpgg larvae from Dyson Creek Alberta.

N

A summary of . the multlple regre551on analy51s on the serleS"

'Slgnlflcant

Factor(P<0 05)

- Instaf

v

5 6.8 ‘—go g

'aDate“':

. B.9.80

none

-vvalue"<P

(2¥55i1)~_-

Ex

T I
W

. 22.8.80

. current -
.-depth'

. _3‘465 A-v‘
3.283

S 0.002
0,003

“position across.

stream

2,413

 0;023:: 

. none

6.7.80

B IR A B

o B

20.7.80

" none-

= -’ I;I

6.7.80

‘current o

substrate"-
- dépth:‘

“2.267
2.898
. 2.829-

. 0.032
. 0.008
70.009

1I‘f

. 28.6.81

"current’;
depth

?2;837

‘-20221 0

.0.009.
0,036

. 20.6.81

vuep051t10n across

E stream‘f

742;5871;p

C0.016

8.6.81

"wi[éubéfratefi

| f;3}790 o

0..001

=‘Qnone1”:~l’ :

n 30 for all
' dates
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v_F1gure 3 Life‘cycTe of thréé COhOrf§ (1978;.T979;a1980)

S of D1cosmoecus atr1pes in Dyson Creek ATberta. The -,

,kpresence of. eggs(EGG), adu]ts(ADULT) pupae(PUPA); prépUpai’.
(P. Pi), and month]y distribution of Tarval 1nstars(I V) is
shqwnA Samp1es were co]]ected from June 1980 to. July 1981.
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Figure 4. Density estimates (number/mz) of Dicosmoecus .
',atrjges larval instars(I-V) in Dyspn'Cfeek;.A]berfa, ‘

- from Juné”1980‘to,Ju]y 1981:v}vi'hepfesents.fifth fhstar
laryvae in their first summer (Aug.-Sept.), V, fifth
“instar larvae in their second summer (May-Aug.).

(Réngevpf‘standard erhor: 0.2-0.6)

ot
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Figuré 5. -Ihstar specific mean'dry Weight (mg) of
._D1cosmoecus t[1gg§ 1arvae in Dyson Creek Alberta.

Values between instar mean weights indicate we1ght ,
increasé or decrease( ) in mg between 1nstars Va1ues
. below 1nstar numbers 1nd1cate number of anwmals we1ghed,
(Range of standard error of mean dry. we1ght was 0. 03-
0. 10) See-text for exp]anat1on of V]—sz

1
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‘”fF1gure 6 Changes 1n the percent compos1t1on ef detr1tus,

'7an1ma1 d1atom,_and other algal c0mponents in the gut

: eoﬁtents of D1cosmoecg§ nlggg 1arvae of: the f1ve 1nstars
'tVert1ca1 bar% are standard error (no standard error cou]d
- be: ce]cu]ated fOr 1nstar I) ' A ‘

BN : i
N T

=TT e
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ANIMAL
DIATOMS

L H ure7perCentcomDOS 1t10n0ff00d mater1a11 nguts of chosmoecugw larvag oo

c " "'»‘v_"' 39’ | ; l‘

Each bar represents the combined analysis of.10 guts/fnstar. -



,.;fF1gure 8 A The re]at1ve proport1on each current ,
*jffcategory (1 10) compr1sed of the“tota1 number of samples _'
‘a:taken },B The d1str1but1on of Q1cosmoecu tr1g s ]arvae
1nstars I V) w1th respect to current ve]ocwty Data;;
‘re expressed as a re]at1ve proport1on w1th respect to.
each current category of a]] the Tarvae co11ected for o
each 1nstar For graph1ca1 ana]ys1s current ve10c1t1es
53Were categor1zed 1nto 0 05 m/sec 1ncrements (1 0. OO 0. 05
-?2005010 3010015, 015020 10050
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Figure 117. A:[Theﬂréthiye‘phepoption each water depth.
#‘category (1118)*c0mprised of the tbtatAnqmber bf'samples »
taken. B: The distribution of DiCoémoecus atripes larvae.
'h(1nstars I'-V) with respect to water depth. Data‘ake
‘expressed as a re]at1ve proport1on with respect to -each
E water depth category of all the 1arvae co]Tected for‘9
: each 1nstar For graphwca] analys1s water depth
o measurments were categoered into 5. cm increments
 (1=0-5, 2=5-10, 3=10-15"4=15-20, .... 18=85-90 cm
‘or greater). ' © B o :
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,Q‘Alberta.”l

fthat could functlon 1n brlnglng larvae together to a

' conspec1f1cs already present

\.'that D. atrlpes larvae are capable of tactlle or v1sual

fenv1ronmental var1at1ons (e g.

1between larvae 1n aggregatlon fogmatlon.,

@
[

‘FIIL. Formatlon of aggregatlons by overw1nter1ng f1fth 1nstar'

chosmoecus atPlpes larvae (L1mneph1 wmﬁ Trlchoptera) ,an o

experlmental anﬁ‘

i

Abstract | Co ] ~{u,J,-

Laboratory experlments were conducted to examlne the';

*W;formatlon of . overw1pter1ng aggregatlons:by flfth 1nstar

s

]lecosmoecus atFIpes larvae from a populat1on 1n Dyson Creek

Larvae formed aggregatlons n the absence of

L0

urrent 'substrate, etc )

;
e

su1table 51te of attachment

”n the fleld In selectlng an

tattachment 51te, larvae selectid substrates w1th attached

“

‘ver substrates w1thout

attached conspec1f1cs. leen_jhe ch01ce between an

N

3iattachment 51te w1th empty c nspec1f1c 1arval cases attached~‘
aL'or glass shell v1als 51mllarpy attached D atFlpes larvael

[ chose the 51te w1th conspecnflc larval cases. It appears

et

$“-‘

,recognltlon of conspec1f1cs, and use thelr presence as cues

'71n attachment 51te selectlon.'

There was no experimentalﬁev1dence of chemlcal cues
g : i
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v

Introduct1om

cf'

_The formatlon of pupal aggregatlons 1s a common
phenomenon among larval caddlsflles (G B ngglns, pers.
xcomm ) however, few studles have looked at factors 1nvolved

£

~'in the1r formatlon An aggregatlon of anlmals may resultrﬁp&ﬁ,j

‘from 1nd1V1duals respondlng to one another in & gregarlous “h“'

R

manner, or by 1nd1v1duals reactlng 1n a 51m11ar fashlon to SR

vvsome set of env1ronmenta1 factors thereby 1nadvertently

f'-:fcomlng together. The results of several studles (Scott

‘illof cobbles not_only when they pupa'e

';_'_1958 Campbell and Meadows, 1972 Otto,.19’76 Otto and"""\:"‘;"."
vaensson,_1981) 1nd1cate that aggregatlon formation 1n.‘

- caddlsfly larvae is not trlctly the result of habltat
f,hheterogenelty, whlch br1 gs anlmals together at- a suitable
.f?attachment site,‘but apparently has a gregarlous component

"&as well

In tne f eld flfth 1n§§ar chosmoecus atnlpes (Hagen)

'~}_larvae form aggregatlons of}inactlve larvae on the under51debj”_

\but also when they

1

'h:eoverw1nter (Chapter 1) A serles of laboratory experlments»h"

hvto determlne whethev

LVewere de51gned to determlne what factors are 1ayolved 1n the il‘h4h7

”formatlon of these o‘erwlnterlng aggregatlons..Aggregatlon

"1n the absence of en 1ronmental heterogenelty and the effect

.-\l'

Lof conspec1f1cs on _ttachment 51te select1on were examlned

1

ETH

'~factors or the Pfes nce of conspec1f1cs.,f Lo

aggregatlon was 1n response to ablotlc fF»“
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‘J . Methods

All experlments were conducted in an- env1ronmental

chamber under 51mulated w1nter condltlons. Water temperature

'EY,»was malntalned at 0. 5 1°C, and a l1ght to dark reglme of

8 16 hrs was used

Flfth 1nstar D atPlpes 1arvae were. collected from

‘:overw1nter1ng aggregatlons in Dyson Creek Albertal

vl(SO‘ 37' N, 114‘ 39 2" W) (51te prev1ously descrlbed in
_fchapter"). In the laboﬁatory, larvae were kept 1n the,k;k
hr_nv1ronmental chamber at all tlmes.»Larvae, when not belng

'used 1n an experlment were held 1n large coolers w1th

EN

'/fcobbles prov1ded for attachment No larva was used in more

ST than one: experlment After use, larvae were eventually

'returned to Dyson Creek

r

Experlments were conducted 1n clear plastlc tanks

o

- (29x18y13 cm)} and a plast1c wadlng pool (1 5 m dlam.,,31 cm

-’ )

"fdeep) Larvae were always 1ntroduced 51multaneously 1nto the

. centre or these contalners. In’ all experlments, ceramlc

3_were prov1ded as, substrates for attachment. A pre11m1nary

'[‘Tlles were scrubbéd and soakad ( 4 hrs) between experlments

.‘\.&

'

'}tlles (19 5x9 2x1 cm,r—Internatlonal Br1ck and Tlle Ltd )

<';‘

. Jthese t11es ‘It was assumed that all tlles were 1dent1cal

R

5d;to ellmlnate any p0551ble condltlonlng effect produced by

”Ythe exper1ment in questlon

attachlng larvae.-"f l d'[" SR '-f o _‘fjf;}hg{;ﬂaf}l7tfu

Methods spec1f1c to each experyment are outllned w1th

Lo

',experlment 1nd1cated that -D. atnlpes larvae would attach to“*f"

o



: Aggregatiop'in'phe?absence ofrenvironmental heterogeneity *

R D

When f1rst dlscovered in the fleld I thought that'

were ‘a result of 1nd1v1dual larvae ch0051ng a common 51te

for bverwlnterlng based on ‘some set of ablotlc factors. If:'
s / :
"thls was the 51tuat1on,'1n the absence of any ablOth cues

7 (e.g. current depth etc ) and glven a number of 1dent1ca1

ubstrahe§ for attachment to choose from, one would expect a
e RS : S :
‘-frandom dlstr1but10n of larvae to result.

-Exper1ment 1 == Two t11es were placed in each of TO

-‘tanks (Flg ). F1fteen larvae were 1ntroduced 1nto each

By

tank and allowed to attach The resultlng dlstrlbutlon of B
rattached larvae was tested agalnst a predlcted random

”"_dlstrlbutlon u51ng the B1nom1al test (P 0 5). The experlment

‘kwas run tw1ce. "‘f "*"ﬁ{, | ~ffr -,"pl-/ o ,h'.pq v
» ;T In both runs the dlstrlbutlon of attached larvae was
: C, | :

-4751gn1f1cantly d1f erent from the predlcted random (50/50)

Tff;dlstrxbutlon on t e two t1les (P<O 005) (Table 1). 'Af
WllCOXOD matched palrs s1gned ranks test was used to check

'_for"any 1nherent gradlent in the env1ronmental chamber

4
>

; hwh“’h mlght have affected the cho1ce of tlle and resulted in.
’"7f aggregatlon.-ln both runs the results were not 51gn1f1cant

Je(P>0 1) Therefore no gradlent was apparent and the | v

’i'nullxhypothes1s of no d1fference between the. tlles presented .

Sy
B

ffor attachment was not rejected

‘adgregatlons of overw1ntér1ng f1fth 1nstar D, atPlpes larvae.:\
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. . ‘ v
Experlment 2 ——'To 51mulate the f1eld sltuatlon more
closly (1 e. area and number of avallable substrates) elght
t11es were placed into the pool (F1g '2}, Forty larvae were
g1ntroduced into the pool and allowed to ‘attach, The

result1ng dlstrlbutlon of 1arvae was tested agalnst a

”“viypredlcted unlform dlstr1butlon us1ng the Ch1 square goodness

;of f1t test The experlment was run tw1ce.3

'In both runs the d1str1butlon of attached larvae was -
451gn1f1cantly dlfferent from the predlcted unlform |
:dlstrlbutlon of f1ve larvae per tlle (P<0 005) (Table 2)

) The results of these experlments 1nd1cate that in the
absence of enV1ronmental heterogenelty overwlnterlng flfth
tlnstar D. atPlpes larvae still form aggregatxons. Thls does
‘not mean that an ablotlc component is not 1mportant in the‘

fleld but the 1mp11cat1on 1s that a b1ot1c component is

‘also 1nfluent1al 1n the formatlon of these aggregatlons

o PRI
<

'Effects of conspec1f1cs on aggregat:on

Slnce overw1nter1ng flfth 1nstar D atPlpes larvae
@)

3 Taggregate even under homogeneous env1ronmental condltlons

fthe role of conspec1f1cs 1n aggregatlon formatlon becomes a

w'dperglnent guest1on.

The presencejof conspec1f1cs as cues 1n selectlng a

i

T g
habltat has been demonstrated for several groups of ant als

~T(Scott 1958"Otto; 1976 K1ester,'1979 Slmser and Coppel

‘1980 Slmon, Karban and Lloyd 1981). Th refore, the effect
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by conSpecific was examined.’

Two tiles and five larvae were placed into each of 10
tanks. Tﬂﬁ%e larvae were marked by sllpp1ng 3 r1ng of'
\h Zrubber tublng over the1r cases, and allowed access to- only
“one of the t1les 1n each tank. The p051t10n of the : |

acce551ble tlle was altered between tanks (1*e left ot right

"’51de) Once all five larvae had attached 1n each tank both

vtlles were made ava1lab1e for attachment, and 10 other

- larvae were 1ntroduced 1nto each tank and allowed to attach
| | The null hypothe51s that the presence of prev1ously |
'Iattached D atPlpes larvae has no. effect on ch01ce of
Aattachment site by conspec1f1cs was. tested u51ng a W1lcoxbn
"matched pa1rs 31gned ranks test (W1lcoxon M-P S-R test) by
;comparlng the dlstrlbutlon of attached larvae to. a predlcted
random dlstrlbutlon. _'r'ﬁl’7'"‘l SR

Us1ng a one talled test t0’6E?ermine whether the“empty:

h t11e was preferred “the results (Table 3) were 51gn1f1cant
(P<0 02) Therefore 1t appears that ‘the prev1ously colonlzed
_tlle was preferred as a site for attachment. In no tank d1d
;;‘the orlg1nal flve larvae detach from the t11e they 1n1t1ally
mgattached to. ‘

These reSults 1nd1cate that the presence of ‘ ,

'conspec1f1cs has a p051t1ve effect on the ch01ce of

:attachment 51te by o%%@r larvae. The 1mp11cat1on 1s that

larvae may recognlze conspec1f1cs already attached to a :

;59

'an attachment 51te.fr“

'~) . ke

gyl R B . T . . e -



Recogn1t10n of conspec1f1cs

In selectlng substrates already occupied by con- g
‘speclflcs when attachlngng. atrlpes larvae may be able to
recognlze the. presence of other larvae on these substrates.
. Two p0551ble means of recognltlon are . tact11e/v1sua1
fchemlcal or both. 'r” s | |
Tactlle/visual recognition of conspeCifics‘

When D. atﬂlpes larvae have attached to overw1nter the
only tact11e/v1sua1 cue 1nd1cat1ng thelr presence on a .
substrate to other larvae is thelr case. Slnce D. atrlpes
larvae select substrates w1th conspec1f1cs already attached
~what effect ‘would the presencetof-empty conspe01f1c larval
'cases attached to a substrate have on attachment‘site.
selectlon by other D. atnlpes larvae? |
| Empty fifth 1nstar D. atPlpes larval cases, takenvfrom_:
;‘overw1nter1ng larvae in the f1eld, were boiled and oven
l dried (24 hrs at 60°C) in an‘attempt to eliminate‘any

p0551ble chemlcal cues 1n the case materlals themselves The -

e use of empty larval cases precluded the presence of any

4hem1cal cues produced by the larvae themselves. F1ve cases'
ere attached to each tlle (Flg l,‘u51ng Sllastlc 732RTV
_‘dhe51ve/sealant (Dow Cornlng) The sealant was allowed 3 .
E days in the air and 2 days of soaklng in water to cure’ |
;before being used in. the follow1ng eXperlments. |

v Experlment 1h~- One bare tile and one t11e w1th empty

UCases attached(marked t11e) were placed 1nto each - of 10
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tanks. The p051t10n of the marked t11e was altered between
tanks. Ten larvae were introduced 1nto each tank and allowed
to attach. |

The null—hypothesis.that-the preSence df empty
D. atnlpes larval cases has no effect on the ch01ce of
attachment 51te was tested using a- wllcoxon M- P S- R test by
comparlng the dlstrlbutlon of attached larvae to a predlcted'
random d1st?1butlon.

Experlment 2 - Identlcal to experlment 1, except only
‘one larva vas introduced 1nto each tank. The purpose was te
~'check for p0551ble group effects in 51tg\selectlon.

The_results of experiments (Table 4) and 2 vere
signlficant'(P<Q;005, lrtailed).'In experlment 2, :all larvae
.attached'tovthe.markedrtile,‘Therefore, it appearS“that the
marked t1le was preferred as g site of attachment |
' In these experlments D. atripes larvae, 1n-groUps and
rindiyldually,.reacted tc thevpresence of -empty ccnspecific
larVal casestattachetho a substrate'by‘selecting that. |
substrate for attachment._Since objects»similarvto ' '-ﬁﬂﬁ ; 3
‘D.:atfiqes larwal'cases are‘nct'f0und attachedfto df‘
assQCiated with subStrates selected for attaChment in the

'field the 1mpl1catlon is- ‘one of. tact11e/v1sual recognltlon

8
4 U{.

of conspec1f1c cases when selectlng an attachmen% site. But

1s it actually conspec1f1c recogn1t1on, or wou dwthe

tpresence of 51m11ar11y attached objects make a substrate

preferred for attachment?gl. R R

R

)
4
i
b)
i
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# _ N
Tact1le/v1sua1 dlscr1m1nat1on R AR

Empty glass shell vials (9x30 mm, 0,25 dram) were:

'attached to tlles, five per tile, in the same manner as the

empty cases 1n the prev1ous experlment

Experlment 1 -—.0One bare tlle and one . w1th shell v1als

'attached(marked tlle) ‘were’ placed 1nt? each of f1ve tanks

The p051t10n of the marked tlle was altered between tanks.p
Ten larvae_were 1ntroduced ;nto each tank and alloWed to
attach. | . . | |

The null hypothe51s that the presence of shell v1als
hasuno effect on the ch01ce of attachment 51te was tested
u51ng a W1lcoxon M:P S- R test by comparlng the dlstrlbutlon
of attached darvae to a predlcted random dlStrlbUthn.

. The results (Table 5A) were not 51gnr£1cant (P>O 05
2—ta11ed) Therefore the null hypothe51s cannot be rejected
and the presence of shell v1als on a t11e does not seem to
have any effect on attachment 51te selection by D. atPlpea
larvae. |

Exper1ment 2 -- Two tlles, one w1th shell v1als -

attached/and one w1th empty D. atrlpes larval cases

vattached were placed into each of eight tanks. Sixteen

larvae were 1ntroduced 1nto each tank and allowed to attach o

The null hypothe51s that tiles w1th shell-vials

attached vere preferred for attachment was tested u51ng a

v WllCOXOn M-P S-R test by compar1ng the dlstrlbutlon of

attached larvae,_
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Results (Table 5 B) were 51gn1f1cant (p<0. 004
1-tailed). Therefore, it appears that the tile w1th empty
D. afnipés larval cases.was preferred as a site of
attachment over the tile'with:attached shell-vials.

These experlments 1ndlcate that D. atripes larvae
d1fferent1ate between attached glass shell vials and. empty
~larval cases, and. only use the presence of larval caSes }ﬁr
attachment 51te selectlon. Although not conclu51ve,/these
‘results lend support to the content1on that D. atrﬂpes
larvae can recognlze conspec1f1cs by tactlle/v1sual cues.
Therefore, tact11e/v1sual recognltlon of conspec1f1cs
appears to be 1nvolved 1n selectlng a 51te for attachment,‘

e

Qbutechem1cal cues may also be~usedr
Chem1ca1 recogn1t1on of conspec1f1cs

. The use of chemlcal commun1catlom in terrestr1al
-1nsects is well known (Borror et al., 1976). -Although»most'
'commonly reported as a means of mate locatlon.(Chapman,-’
1975), assembl1ng scents", wthh also produce aggregations
of 1nd1v1duals, have been reported (Slmser and Coppel
l1980) Recently chemlcal messages ha;e been suggested to
1nfluence predator/prey 1nteractlons among larval lot1c
-plnsects (Peckarsky,l1980 Peckarsky and\Dodson, 1980).
Theretorejsome:form of chem1cal cue might also function in
- the'formatioh of D; atPlpes larval aggregatlons.vlf thlS

. were true one would expect thlS chemlcal to be released 1nto

the water by attach1ng or attached larvae; Other larvae



v
would then respond'tc.this chemic;l“and cueiin'on~attaching
'conspecifics. .
A chemical gradient experiment was set*up,with a
central ekperimental tube and a tank at both ends‘(Fig, 4).
: One tank contained 15 D. atrlpes larvae which had attached

to a tlle, the other a bare tlle. The. flow of water from‘

both tanks 1nto the experlmental tube was equal The

©

' texper1ment was run five tlmes. The tube ‘was thoroughly

._flushed and the tanks and p051t10n of the tank w1th 1arvae

Cin it (i.e. left or rlght end of the tube) changed after
‘each run of the experlment | |
Ind1v1dual D. atripes larvae were 1ntroduced into the.

. centre of‘the tube and thelr‘p051thnv(whether the_larya was~
in the left cr'right:half.of the’tubel recorded at 5’minute
:»,interv;lsﬂéver a 60 minute observation period (i.e. 12
'observations‘per larva). Timing:started Onlyvafter'the larva
began to move . If a larva was at the left end of the tube or -
mov1ng 1eft in the left half of the ‘tube it was taken as |
1nd1cat1ng p051t1ve selectlod for that half Jf ‘the tube, .and
- a score of 1 was 3551gned to the left half of the tube. A
'sccre of 1/2 was assigned. to the left. half of the tube if a
larva was'mdving:richt in the‘leftuhalfiof the tube, because
this was-taken to imply a negative selectlon for the left

half of the tube. écOring for the right half of ‘the tube |
ldlffered only w1th respect to: dlrectlon of ‘movement. $core
A‘values were arb1trar11y selected. Scores from all 12 - |

observatlons were summed for the r1ght and left halves of'



the tube for each larva. S | Ly

¥
The null hypothe51s that equal time was spent in both

LT Ayt

halves of the tube was tested using a. wllcoxon M-P S- R test
by comparing the dlrectlonal d15tr1but1on of the five larvae_
to a pred1cted random distribution. |

The’ results (Table 6) were not 51gn1f1cant (P>0. 05
2-tailed). Therefore, the null- hypothes;s that egual time e
'was.spentAin both halbesvof'the’tube'cannot be rejected. . |
| The inplication of the above experiment is that no - !
chemical is released by attaChing or attached D. atripes

“larvae that might funct1on as a cue for larvae in

‘ recognltlon of conspec1f1cs and formatlon of aggregatlons.

B

D1scuss1on

Mv experlments 1ndlcate a gregarlous.component in the
formatlon of overvlnterlng aggregatlons in Llfth instar
D. atPlpes larvae..Larvae prefer"to attach to SUbstratese
“where conspec1f1cs have already attached Larvae also seem
capable of tact11e/v1sua1 recognltlon of conspec1f1cs whea,
'Selectlng for an attachment s1te. | - Y
The formation of aggregations at pupation by larval

fPotamophylax Iatlpennls (Trlchoptera lenephllldae) was.

shown to occur in ‘the absence of ablotlc factors con51dered‘~

- umportant in attachment (Campbell and Meadows, 197?) Scott

(1958) demonstrated that Potamophylax (Stenophylax) spp

larvae chose to attachlto substrates where-other~larvae had
. N . . b N .
. o
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. 'fl,y.:‘_\ ) RS S o .
already attached to’pupate. Ottoi#(1976) found that

-,Po‘t'amophylax cingulatus larvae were attracted to the
presence of %ppty.larval,oases from-preyious‘years ln |
nseleoting a pupation site, and that the presence of severalh
newly settled larvae @ade that substrate'highly attractine
to other larvae,still‘seekingva site‘for,pnpation. Although
@ not tested, I would predict similar results with £ifth ./
instar D. atrfpesﬁlarvae:whenvforming pupal aggreéations, |
based on the similarities‘of;my.results and those reported

above. : w :
;i | .
Responses to patchlness in su1table habltat (Lambert1

6

V;and Resh 1979 Slmservand‘Coppel, 1980),»loca11zed food
abundance (Hildrew;and Townsend‘ 1980; Sloan and. Aldridge,’
1981) or ‘anti- predator/paras1te behav1or (Ham1lton, 1971;

0

Clark and Robertson, 1979 Helnrlch and Vogt 1980 Otto and

G

s

~Svensson, 1981) may all result in the formatlon of | ‘ K

. *, . \: . ;

aggregatlons of anlmals.

¥ Aggregatlon as a. result of local1zed food abundance can

| - "Iy

L be d1smlssed as a factor in-both pupal and overw1nter1ng

' 'ii aggregatlons 1n D atPlpes larvae. Feedlng stops during

"upupat1on, and flfth instar D atrlpes larvae do not appear

"“feed durlng the w1nter (person.vobserv ).
Patch1ness in su1table habitat mlght play a~role in
"-select1ng a 51te for pupatlon, overwlnterlng, or both 1n ‘the

fleld But patchlness by 1tself falls to explaln the

behayloral aspects of aggregatlon formatlon demonstrated in
La f
my study. L1kew1se,'1f a similar gregarious component exists .
: ‘ TP T



‘,sufflce as an explanatlon for these aggregatlons

S

pressure m1ght 1nfluence the development of gregar1ous

-",‘/"“/"-":‘»wl RO ' ;"“‘lﬂﬂ‘ﬁ SRR
//Cé / | S . o | .
}n the formatlon of pupal overw1nter1ng,,or both B dﬂi

4]

aggregat1ons in other caddlsflles 51m1lar responses to

env1ronmenta1 heterogenelty by 1nd1v1dual anlmals would not

1

e

'«Mt,h’ Pupal aggregat1on as a means of anta para51te behav1or;’

7fhas been 1nferred 1n a populatlon of Potamophylax c:ngulatus

[ \

larvae (Otto and Svensson, 1981) wh1ch also show:ﬁ:_g

gregarlous behav1or '(Otto,‘1976) Predator/para51te

fo

,behav1or by resultlng 1n the creat1on of the “selflsh herd""a’; L

)
(Hamllton,t1971) effect whereln, anlmals attempt to reduce

~V

'vthelr changes of be1ng attacked by a predator or para51te by e

/seeklng cover 1n ‘& group f“' ‘ ﬂ-f'?

Durlng the w1nter, I found no predators 1n Dyson Creek

f

'1large enough to remove attached D atrlpes larvae. Also,vof'

fthe 1 100 overw1nter1ng flfth 1nstar D. atPLpes larvae o j_f&

N /

fcollected for my study,‘none showéd any 51gn of predatlon or

‘e

para51t15m w1th1n thelr cases. Predator/para51teQpressure on

apupatlng D atﬁlpes larvae Was not thoroughly exam1ned for BEe

o

'.{1a the Dyson Creek populat1on. Th1rty pupae and 60 prepupae

were.collected and none showed any external 51gn oﬁ&
SR

‘”‘predatlon or para51tlsm w1th1n the case However, 1f~-

@ other workers as well (wlgglns and R1chardson 1982

I
"..\\

.
durlng the summer, they could potentlally serve as pressure

3

selectlng gre@araous behav1or dur1ng pupatlon. SR

[ Aggregatlons of D atrlpes pupae have been recorded by S
| S

.1 \ \ L w ( A
K - . '{.' . A/i : '., A A R
; I RS . i

,predators capable of detachlng pupatlng iarvae were present .gjfﬁ"

\P '6
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. B. Wlsseman pers.,comm ) If aggregatlon durlng an- 1nact1ve
’l/\) " B
stage (such as pupatlon) 1s advantageous, in- areas where

‘Dr.atnlpes populatlons have a-2- year llfe cycle and

f ‘
voverw1nter as 1nact1ve 1arvae gregarlous behav1or durlng

that observed dur1ng pupatlon‘ ;i~i'
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'vTable 1. "The dlstr1butlon of attached chosmoecus atrlpes larvae S

‘given . a ch01ce of two. 1dent1cal bare ‘tiles on ‘which to attach N
{n=15 larvae per tank) under homogeneous env1ronmental : :
orfcondltlons., The experiment was run twice.. Rt
';f(Left and rlght refer to the 51de of the tank the t1le was

,_h s V't-'ﬂ’}“‘ '&TahkffyejLefiz e::RighEs ::ttifhnibﬁf'ﬁ',fﬁyw“
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" Table 2. The dlstrlbutlon of attached chosmoecus trlpes larvae
~ given a ch01ce of: eight identical” bare fles on. which to: ,‘-
- attach {(n= 40 larvae per . run) under homo eneous env1nonmenta1

““conditions. The experiment was run twice. "
‘(For 1dent1flcat10np t;les were ass1gned numbers“arbltrarlly)

E 2

vTile‘

Tilévailé Tlle Tlle
3. & | .5 6

7, e




{... Table 3 The dls¢r1but10n of attached D1cosmgegus a;;;pgﬁ larvae
--given a choice of a tile: with conspec1f1cs ‘already- attached -~
2o {marked tlle) or a bare t11e on Whléﬁ%to attacH (n—10 larvae

“*per tank) PR o : o ;

_,. Marked ,aﬁvBa:e_u'
'fg Tlle ' il

.

g B

SomaorE e L



70

Ay

- .Table ‘4. The ﬁlstrlbutlon of attached )
glven a,choice of a tile W1th empty cd
“attachedA(marked tile). orxa.d
(n-10 larvae per tankY
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. e
Table 5 -The dlstrlbutlon of attached chosmoecus atrlpgg larvae
(A) given ' a choice Jf a t¥le with empty glass shell vials . -
attached (marked tile) or a bare tile on which to attach '

(n=10 larvae per tank), : ;
(B) given a choice of a tile with ‘empty glass shell vials -
attached {vile tile) or a tile with empty conspecific larval
" .cases attached (case t1le) on whlch to attach (n 16 larvae
- ”per tank) o . § o
Cwmsy, 7 <(A),. Tank ..k Marked ;y} Empty
B R Tite %  Tile )
— ’ , il
RN 5 0 10
2 10 0 o
. -3 e 9 1 ’
o A 3 7
ks 5. | 0, 10
7 o
(B)  Tank. | Vvile Case
ool S Tile : Tlle
T 2| 14
12 1 15
-3 5 S R I I
4 2 14
5 3 |, 13
| 6 1 T o |
B 7 gl SoBe e
SRR 8 s 1 . : —

EEIN
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(n=17
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.over
tank
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iTable 6. The distribution: of ‘time spent 1n the left or. rlght

of the chemical gradient tube by Dicgsmoecus atripes larvae
larva per run). ~Results are the 'summed-totals of-scores .
text for scorlng) for the left angd right halves of” the“tube -
12 observations per run. (¥x- indicates end of~ tube ‘with.
with attached D. atrlfes iarvae present)

i

Run | ‘Left | Right

1 6.5% |- 5.5 - .
2 5 .4 7 %

.3 6 x| 5

4 6 6 *

5 6 * 6.
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 Figure 1. Experimental tank with twb'te;amié tiles for
: ﬁttachment. ' L ’ ' ’
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drain. ho]e for overflow was provided in the cen
- .region of the tube. The tank's at the left and r1g

"ﬁhzof the experiment oniy“dhe“taﬂk had attached
ic

o o,

y4 : -
; I4

Figure 4. Chemdcal gradient. eXperimentaf‘set up . :
Numbers 1nd1cate length and position of the tu;#,considered :
left and right ends (10: Cm) 1eft and right haVves (41 cm),

.and the centrall _region (20 cm) (-s-s-e-=water level).

Animals were introduced into the square Spening in the
centre of the tube To permit. f]ow through the tube, a

of the tube each had a ceram1c t11e and water. For ea

Di

smpecus atr;pes Tarvae on the t11e (h 15)

: \;w ~~~~~~~
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(Tr1choptera L%mnephllldae' D1cosmoec1nae)
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- IV. Discussion

<«

Temperature and food quallty and quantlty have been

d'v.shown to be 1nfluent1al ‘in determ1n1hg voltlnlsm of- benth1c

d’i;larvae 1n aggregatlons attached to the unders1de of cobbles.;"

"a{,larvae collected 1n May should be present 1n 51m11ar d

’rflarvae.,EF'*5

“:{quantlty and quallty throughout the w1nter (M H1ckman,»

“.v,year llfe cycle, developlng from egg to f;fth 1nstar;

7’3_1nvertebtates (Anderson and Cummlns,g1979) The populatlon

'ﬂfThere is Ao growth 1n D atrlpes larvae durlng wlnter

.¥ ’

':J(October Aprll) The f1rst w1nter is s ent as flrst 1nstar

'fﬁflarvae and the seoond as 1nact1ve flgth\(flnal) 1nstar-f*”

\.,_

From mhe\analy51s of 1Pstar spec1f1c dlet) a- SWltCh

v'to detrltus 1n th1rd fourth and flfth 1nstar larvae was g

w’

fffnoted Dlatoms 1dent1f1ed 1n the gut content of f1rst 1nstar

B

‘y‘person..comm ) Flfth 1nstar D a%Plpes larvae have been

@ .,//.,

1dent1f1ed as predator shredders (ngglns and Rlchardson,,fgf_@

'5Aof chosmoecus atPlpes in Dyson Creek Alberta, has a 2- year» ]

fdillfe cycle,_whlch appears pr1mar1ly related to - temperature.; o

",from predomlnantly d1atoms 1n f1rst and second 1nstar larvae.. -

1982) ‘and as such theclnput of allochthonous mater1al 1n:5'

‘ :

'7the autumn should prov1de “*substantlal food source.}ffl

/

e

g

]larvae 1n 4 months December to March (B W1sseman piéson.k‘

N e T N AP

820
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In Flynn Creek Oregon, the D atnlpes po?%gat1on hasﬁaf_



Q n,‘ ‘V. Ll f" bf.t

comm ) The average temperature for Flynn Creek dur1ng thls

perlod is 8 3° C chosmoecus atrlpes larvae 1n Dyson Creek
| develop from flrst 1nstar to flfth 1nstar 1n s months as

well But this. occurs durlng summer (May August) when.
7faverage water temperature in Dyson Creek is. comparable(Q C)

to the average w1nter water temperature in Flynn Creek. |
Durlng w1nter (October Aprll), average wgte//temperature in

&

' Dyson Creek is 0: 5 C, and“D atrlpes 1arvae do not seem to~
“ grow. | .

The rmpllcatlon 1s that wlnter water temperature in
- Dyson Creek 1s too low for growth 1n D atrlpes larﬁae, and
'the relat1vely low water temperature dé&lng the summer does
- not alIOW‘combletlon of development fn 1. year.vTemperature
'therefore seemgnto be the prlmary factor in the observed
v2 year l?é% cycle in- Dyson Creek.,v | ' | B
A 51m11ar phenomenon ex1sts between populatroﬁs of

-

chosmoecus glthpes 1n Montana and Callfornla. The

D gllvipes populatlon in’ Montana has a 2 year 11fe cycle —fa-n
N\ R

(Hauer and Stanford 1982) wh1le in Callfornla u} 15!
d

dk. unlvoltlne (Lambert1 and Resh 1979) I would pre

it
¥

1ct that

RN

’ an analy51s of these llfe cycles would show temperature to
be the\most 1mportant factor determlnlng thlS obse(ved

eltlnlsm.,I would also pred1ct that both a. long1tud1nal and ‘r

latltudlnal zonatlon of theSe tw5 l1fe cycle patterns could

be establlshed for D atrlpes and D g17v7pes populatlons.: o
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Instar spec1f1% M1crod1str1butxon o - e

It 1s ‘well" kno)h that the d15tr1but1on of anlmals is

affected both- by blOth and ablotlc factors, and that)the

\

effects these factors have may vary throughout the llfe
cycle of an an1ma1 However, 1n most stud1e5(on ab1ot1c A

factors 1nf1uenc1ng dlstrlbutlon of benthlc macro-

1nvertebrates, age spec1ffc patterns of mrcrodlstrlbutlon'

//hgve not been examrhed ‘;'; ‘ .“1gf e

In my study, chosr@ecus afnfpes larvae ‘exhibited \
< A

-’1nstar spec1f1c m1crohab1t€t selectlon. Flrst and second
o

1nstar larvae select shallow areas of f1ne substratsg(l e;q

3

“_ sand) along the stream marg1n.;Th1rd 1nstar larVae‘move/oﬁt

R from the stream marglns to occupy. the entlre stream channel

3

-a characterlsﬁlc retalned by fourth and f1fth~1nstar larvae..‘

@

Larvae in- these later 1nstars also select for deeper areas

- N

'e W Y - SN .
and coarse substrate (1 e. cobblesl AR U Y R ..

) ’ '

i The shlft 1n m1crohab1tat durlng the thlrd instar.
"c01n01des w1th a Shlft 1n dlet from predom1nantly dlatoms

. .,_\‘ k ¢ ¥

e ‘in f1rst and second 1nstar larvae to detr1tus in- th1rd .
g fourth amd flfth 1nstar larvae Tﬁus sh1ft in m1crohab1tat'

' and dlet by th;rd 1nstar larVae effect1yely moves these

-

larvae 1nto areas,of the stream prev1ously occupled by
conspec1f1c flfthﬂlnstar larvae, as ‘the latter become

'1nact1ve prlor tofpupatlon. The absence of these ageu .‘ﬂhf

a

spec1f1c patternsfln a un1volt1ne opulatlon of D atPlpeS,_

1n Flynn Creek Oregon (B W1sseman pers.~comm ) where nol

overlap of generatlons occurs,'suggests that the observed.
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; unlvoltlne and ‘bi- or- even trlvolt%hz pd";

' iy
i L]
/ n

patterns 1q the Dyson Creek populatlon may reduce p0551b1e

1ntraspec1f1c compet1t1on.

., 9

It would be 1nterest1Qgito examine for similar age

>

spec1f1c trends in other benth1c macroznﬁprtebrates where

4

;ﬁtgons are known
f}ﬁeuld reveal

“and suggest p0551b1e mechanlsms for avo1%1ng 1ntraspec1f1c

i
to exist in separate loca11t1e5 W?ﬁﬁ?ﬁgﬂg&

3

“.compet1tion{

| ""%;' <

'_n be found next to one another, but onlw one would have an

quéegatzon

!

In Dyson Creek £ifth 1nstar D atPlpes larvae

'overW1nter 1n aggregatlons o& inactive larvae attached to
~ the under51de of cobbles. Fleld observatlons 1ndlcated that

bnot all apparently su1table (e g 51ze, shape, pos1t10n and

nﬂ\\ » ¢

8 N\
,~locat10n) cobbles were be1ng utlllzed as overw1nterlﬁg

l S

srtes -Often . a number of apparently su1table cobbles would _

‘W

N

/n

aggregatlon of attached/D atFlpes larvae. Therefore, it was
9. .

felt that these aggregatlons were a- result of 1nd1v1dua1

'larvae cuelng into a _set offablotlc factdrs that made one

';partlcular cobble a preferréd site - of attachment.

In the laboratory, glven a ch01ce between a’ number of '

\

v1dent1cal substrates in: a homogeneous env1ronment IR J

D. atnlpes larvae Stlll formed aggregatlons. A series of ..

»

‘ experlments showed that D atPlpeS larvae appear capable of

.tactile/v1sual recognltlon of conspec1f1cs and choose to.

\

Hattach to substrates where conspec1f1cs are already

- N . . N
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overwlnterlng larval aggregat1ons. Aggregatlon in res

-per1od of 1nact1v1ty

86
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- attached. Based on 51m11ar1t1es 1n results between my study

-

and other studies dealing with pupaqlon aggregatlon in other E

caddisfly larvae (Campbell and Meadows, 1972; Otto,‘1976),
would pred1ct a gregarlous component in the format1on of A
pupal aggregatlons 1n D. atPipes larvae as well

_ Fifth instar D. atripes\larvae do not appea# to feed

~during the wihter. Therefore, localized food- abundance would

not. seem an 1mportant factor in the format1on of

to patchlness in su1table habltat m1ght be 1mportant ¥ .;é

1eld However, th1snfactor alone does not e\plaln the

: ehav1oral component in aggregatlon formatlon by D. atrlpes

’H
s :

larvae noted in my study

Overw1nter1ng aggregatlon by D. atPIpes larvae as an:
/.
anta predator or anti- para51te behav1or,_wh11e plau51ble,

© lacks’ support because 1 was unable to 1dent1fy any

'potent1al predator or paras1te pressure dur1ng ‘the w1nter ‘in.

Dyson Creek However, if such pressure exlsfs durlng

pupat1on “and aggregatlon dur1ng this perlod of 1nact1v1ty .
-

1é advantageous, aggregatlon whlle overw1nter1ng may 51mply

be an exten51on of . thlS behavxoral response to a prolonged'
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