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LIFE CYCLE OF THE NET-SPINNING CADDISFLY,
 
CHEUMATOPSYCHE ANALIS (BANKS) (TRICI-IOPTERA: HYDROPSYCHIDAE),
 

IN TWO SMALL FRONT RANGE URBAN STREAMS,
 
FORT COLLINS, COLORADO
 

Hoberl E. Zuelligl, Boris C. Kondratieff2, and Richard A. Thorp2 

AHSTI1Acr.-The life cycle of ChCIlIOll/Ops!JdiC mwlis (Banks) is described from 2 urhan streams Incatcd in north cen
tral Colorado. Larvae were (;ollec!<,d every 15 clay~ dnring spring, summel; and fall and every 30 clays in wintel lium 
Angnsl 1999 throngh August 2000 . .II tob)1 of 8652 larvae were collected, and head eapsllle~ were measured 10 the near
est 0.01 mill. The life cycle of C. lIJla/,is <li both sile.~ appc,u'S to be partially hivoltine wilh a long, almosl eonllnuous 
period ofrecfllltment after peak emergence ;n June. Some oflspring from the early generation that emerges in May 
probahly emerge as adults in Septemher. while the l'emaimler of the population O\'erwinter us instal'S III tll1"ough V Life 
eycle patterns ior C. lIJla!is ill these 2 ul'ban streams were most sirnila, to olhe,' populations of C!leumalopsyche ii'om Vir
ginia. 
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The filter-feeding caddisflies of the family have described life cycles of aquatic insects 
Hydropsychidae are well-known members of from urban systems (Paul and Meyer 2001). In 
most stream communities throughout North this paper we describe the life cycle of C. 
America (Wiggins 1996). Often they comprise analis from 2 small urban streams located in 
a substantial portion of aquatic insect biomass Fort Collins, Colorado. Doth streams are influ
in streams, especially in relation to secondaly enced by stormwater runoff and other typical 
production (Benke and Wallace 1980, \-Vallace stream alterations associated Witll urban devel
and Merritt 1980, Parker and Voshell 1983, opment, thus prOViding a nnique opportunity 
Smock and Roeding 1986, Bowles and Allen to examine the life history of this species in an 
1991). Larvae of the hydropsychid genus urban lotic system. 
Cheumatopsyche are common in warm-water 
streams with moderate to high organic loads METHODS 
(Wallace 1975, tvlaeKay 1986). One species, C. 

Study Areaanalis (Danks), occurs over much of southern 
Canada aJld the U.S, (Gordon 1974). This The stndy area is located in north central 
species tolerates a broad range of lotic habitats Colorado within the city limits of Fort Collins, 
and stream temperatures (Gordon and Wallace which is situated in the northwest central por
1975, MacKay 1986, Kondratieff et al 1997). tion of tlle South Platte River basin (Fig. 1). Fort 
Along the eastern Front Range of the Rocky Collins is a moderately sized nrban area (ca. 
Mountains of Colorado, C. analis is often the 119,000 residents) tllat sits approximately 6.5 km 
dominant net-spinning caddisily, especially in from the eastern edge of the Rocky Mountains. 
the transition zone where streams meet the Dennehy et al. (1993) provides a detailed 
Great Plains. In fact, C. anaZ,is is often the only description of the environmental setting of tlle 
caddisfly species present in many regional small study area and the surrounding South Platte 
streams (Zuellig 2001) Herrmann et 301 (1986) River basin. Typically, soils consist of cobblv 
also reported C. analis to be a particularly com day loam, clay loam, or gravelly sandy clay. Th~ 
mon species in Colorado. depth to bedrock is usually> 1.5 m (Dennehy 

Despite the recent focus on studying the et al. 1993). Annllal precipitation is < 38 em. 
ecology of urban streams, very fe"v studies Several autllOrs have documented changes that 
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Fig.!. Spring Creek and Mail Creek site locations in relation to the Cache la Poudre RiveT, u1rimer County, CO. and 

TT1lIIsition between 

to the South Platte River basin. 

have occUlTed across the landscape that began 
in the early 1800s (Eschner et aI. 1983, Wohl 
2001). 

We chose 1 site on each of 2 perennial 
streams, Mail Creek and Spring Creek, for 
analysis as part of a larger study that investi
gated the effects of urban stream habitat on 
aquatic communities (Zuellig 2001). Both 
streams are tributaries to the Cache la Poudre 

River (Fig. 1). The Spring Creek and Mail Creek 
basins are relatively small, draining a total 
area of 5800 ha and 648 ha, respectively. Both 
streams are in close proximity to each other 
and both sites are at similar elevations. The 
Spring Creek site was located at a city park in 
the lower part of the basin (400 33'59"N, 
105°02'1O"\v, elevation 1515 m). The Mail 
Creek site was located at a small business park 
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in the upper part of the basin (40 0 31'23"N, 
105°04'52"VV; elevation 1547 m). Both streams 
have been -incorporated into extensive irriga
tion canal networks, which began in the 1860s 
(Eschner et al. 1983). Water from the Cache la 
Poudre River and other adjacent basins is trans
ported laterally acros~ several basins into both 
streams. The main purpose for these lateral 
water transfers is to provide water for irrigated 
agriculture all the eastern plains of Colorado. 
Both sites are subject to stormwater runoff 
and other typical practices associated with 
urbanization such as channelization £Iud ripar
iau zone removal. 

Sample Collecting and
 
Processing
 

'Ve collected benthic macroin vertebrate 
samples at each site from riffle areas using a 
kick net with an opening of 25 x 45 em 
equipIJed with a 500)lJn mesh net. The kick 
net was placed on the streambed, and the sub
strate was disturbed and ruhhed dean of any 
invertebrates for a period of 1 minute by a col
lector moving in an upstream direction. Sam
ples were collected from August 1999 throngh 
August 2000 every 15 days during spring, sum
mer, and fall and once every 30 days during 
the winter. Because of excessive ice cover at 
both sites, we did not collect samples in Janu
ary. Samples were fixed in the field using a 5% 
formaldehyde solution and transported to the 
laboratory for processing. 

At the laboratory stream samples were 
washed through a 500-1lJrl sieve and were then 
spread evenly into a wllite enamel pan. All 
C}uJ1.l1natopsyche larvae were removed f!"Om 
each sample, placed into storage vials, and 
preserved in 80% ethanol. 'We measured head 
capsule width nsing a dissecting microscope 
eqnipped with an ocular micrometer calibrated 
to the nearest 0.01 mtn. 

We also collected adult caddisflies along 
stream margins at each site using a sweep net, 
and these were preserved in 80% ethanol. Adult 
specimens and matnre pupae were identified 
in the labomtory [oIlO\.\,ing Gordon (1974) and 
sent to David E. Ruiter for verification. Gordon 
(1974) considered the name analis as a l1OTJl1:na 

dubl:a and resurrected the name 7Jettiti for C. 
analis (Flint and England 2003). Recently, 
Flint and England (2003) placed C. pettiti as a 
junior synonym to C. analis. Adult specimens 

were deposited in the c.p Gillette Museum of 
Arthropod Diversity (CSUC), Colorado State 
University, Fort Collins, Colorado. 

Data Analysis 

Larval instars were determined by plotting 
size frequency distribu tions of head capsule 
width to ohtain width ranges for ins tars I 
through V for each ~ite. Larvae were a~signed 

instal' size, and head capsule width was plot
ted to visually assess instal' variability betVI'een 
sites. \Ve also compared mean head capsule 
width fi'om these populations with means of 
other populations from the literatnrc. Size fre
quency distrihution uiagrams were COl1structeu 
for each site based on the relative percent of 
the total number of individuals at each ins tar 
collected each month. 

RESULTS 

Keys for spedes identification of immature 
Cheumatopsyche larvae are cnrrently unavail
able: however, all adults collected from the 
stream margins during this study were veri
fied as C. analis. Therefore, we are confident 
the larvae measured in this study were those 
of C. analis. Head \vidth measmements from 
8652 larvae were used to determine the distri
bution of the mean ami the range of head cap
snle width across instal'S at hoth sites (Table 1). 
Variability in head capsule width at both sites 
increased as larvae increased in size. Mean 
head capsule width of instal'S 1 throngh III 
£i-om these 2 urban streams was similar to others 
reported in the literature; howevel~ mean head 
capsule width of instal'S IV <md V from these 2 
urban populations was often shghtly larger than 
other populations. 

The life cycle of C. analis in these 2 urban 
streams was strikingly similar, appearing to be 
partially bivoltine with a long peliod of recruit
ment from June through Septemher (Fig. 2). 
Pupae were first observed in April and were 
present until September except for a 2-week 
period in June in both streams. The presence 
of pupae in both streams from late April 
through September (Fig. 2) coincides with 
Herrmann et al. (1986) and with C. anal?:s 
records at CSUC from northern Colorado and 
southern 'Vyoming streams. Large nnmhers of 
adults were observed along stream mm-gins 
during ?vlay and June, "vhich ....ve estimate as 
peak emergence for the early generation. Some 
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T,IIIIF I. elt"1/1/I.{/IIIIJ"yd,t' IJIwli.\ (Hanh) I'/"'Id <:ap,,,I,, ,"/>:,,,,rl'lIlCnt 'I "I'Ill,"')' f(lr Spl'llll.( Crl"ek ""d ~·Iail (;1'1"/:1<, City 
or Fori CulIin~, L,u'illl"r County, CO, (s) '" ~landard deviatioll of '''''''"1 head c"psule widlh in 111111. 

NIII"hcr or \-I<o'"n 111:,111 width H;ln);t' IIrh""d width 
IIl'lar IHt:ilSI1r(' 111("111:.. ("lin) (s) (mm) 

SI'III'i/. CII"''''~ 

I ·IS 0.21 (0.01) 0.17-0.21 
lJ I,ll O.2b <0.(11) 0.26-0.30 
III HS~ 0.41 <0.02) 0.34-0.47 
IV 14·1.2 Oh5 (0.04) 0.51-0.77 
V I (j:}(i l.OU (U.On) 0.8]-1.40 

:1,01,111.. C1l1-:I':~ 

I H] 0.2110.0J) O.J7...·0.21 
II 247 0.2(i (0 OJ) 02(,---<).10 

III 1388 0.·11 10.(2) 0.3~"'{)A7 

IV L578 0.(i4 (0.03) (),51-0.77 
V l2fiO 0.98 (0.0.')) 0.81-·1.37 

of the pupac present in late August are proba
bly oLlspring from individuals that emerged at 
the beginning of emergence in May. The re
mainder that did not emerge in September 
probahly overwintered as instal's IV or V The 
timing of the presence of large number.~ of 
adults seemed to be identical at both sites even 
though most of the Spring Creek population 
overwintered as instal's IV or V; whereas, the 
majority of the Mail Creek population over
wintered as instar III (Fig, 2), Recruitment of 
early instal' individuals was nearly continuous 
in IJollt p()pulation~. 

DISCUSSION 

Several studies report a wide range of life 
histories and emergence patterns for C. analis 
(as pettiti), MacKay (1986) and Morin and 
Harper (1986) report a univoltine life cycle in 
Minnesota and Montreal, whereas Sanchez 
and Hendricks (1997) document a bivoltine 
and partial hivoltine life cycle for this species 
in a southwestern Virginia stream, In contrast, 
Kondratieff et al, (1997) report continuous 
generations in a nonseasonal Hawaiian stream. 
Univoltine populations emerged from June 
through August in Minnesota (MacKay 1986), 
and May through August in Montreal (Morin 
and Harper 1986), Floyd and Schuster (1990) 
report the presence of C. analis adults from 
April through August in Kentucky, and Herr
mann et a1. (1986) report emergence from late 
April through early October in Colorado. Col
lection records from CSUC of C. analis from 

streams along the Front Range or Colorado 
indicate emergence from May through August, 

The variety of life cycles and emergence 
patterns of C. analis agrees with earlier de
scriptions of the adaptability of this species to 
tolerate a wide vnriety of environmental con
ditions, The plasticity of C. analis has appar
ently allowed this species to become well 
adapted to the Front Range urban sh'eams of 
Colorado, even though these streams have 
been subjected to over 175 years of distur
bance (Wohl 2001), CheumatopslJche analis 
often dominates caddisHy communities in small 
streams of this region (Zuellig 200l). Along 
with the Hydropsyche bronta group and H. 
occi.dentalis and several species of Simulium, 
especially S, vittatum complex, C. an(dis is often 
the dominant filter-feeding taxa present across 
the plains portion of the b-ansition zone (Zuel
lig 2001, CS UC records), Since C. analis is 
among the few taxa occupying the filter-feed
ing trophic niche in srruJ1l Front Range streams, 
it probahly plays an importan t role in the 
energy How of these systems, Unfortunately, 
no historical caddisfly records are available for 
small Front Range streams of Colorado plioI' 
to the initiation of irrigated agriculture (ca. 
1860)_ It would be interesting to know if C. 
analis was historically the dominant caddisfly 
species in the eastern portion of the transition 
between mountains and plains or if it is domi
nant today because of the series of widespread 
stream modifications that have occurred across 
this region, For example, C. (inalis occurs, but 
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n 367 623 913 195 168 144 100 125 245 277 585 366 
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Fig. 2. Life cycle or Chwmalops!lc!,e ([Halls (Banks) collected from Augusl 1999 to August 2000 from 2 urban streams, 
Spring Creek (A) and Mail Creek (J3). Fort Collins, CO. Width of bar = 100% of the individuals collected during the cor
respondiug month. 

is not common, in Chief Creek, which is a rel
atively undisturbed small stream in eastern 
Colorado, Yuma County (BCK personal obser
vation). 

The life cycle of c. anal1s from these 2 
urban streams appears to be partially bivoltine 
with an extended period of emergence from 
an early generation in May and June followed 
by a partiaJ generation in August that provides 
an almost continuous source of recruitme11t. 
Life cycle and emergence length and timing 
were variable when compared \v1th other pop
nlations reported from different rHuts of the 

u.s. and Canada. The populations from these 
2 urban streams most closely match the popu
lations of C. analis described by Sanchez and 
Hendricks (1997) from southwestern Virginia. 
Apparently, the adaptability of C. analis has 
allo\-ved this species to proliferate in these 
modified urban streams as well as in many dif
ferent types of streams across its broad geo
graphic disbibution. 
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