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Benthos  production  has ' not been |measured in

AR land streams. dland stresss are|oligotrophic

' ‘and, consequently; standing crop biomass would , be ‘expected

“to be low; with due notable exception S lake autlets. ' From ~

N
ptEIlmlnnry invuatlgltlonu and! the work .of ‘others, 1it. is
A\ ¥

Known « :hu the curumunn os'- otrganisms along a stream .,

N system’is. not unifo!m and that enNanced productivity . s’

\fauna in stredn outfiows of lakes (eg: Oswood 1979): migh

ou:mu .zodunxuw u largely /conu‘xhuud by  high

gdenaities. of ‘filter. feeding insects such as net=spinning

\ caddisflies and blackfl

N ) ¢ Lake outlets are.piigue in that biological and physfcal T
o T -» ' ks Bl Y "
b :hltlnterlll’.icu of lotic . and. lentic’ habitats merge.

P .v-xhno}. in  both im ).,u. and stream ‘characteristigs

produce 'a variety . of Ilke outlet situdtions. Butzophic

- 1.ku provldu;!’iffstan: 1npuu to the outlet stream than do !

ou;ou P

phic ilakes' uk"ue, 2 \lhnllnu, fast flowing

ik stresn vi.:h r

nay nﬂl\(anu lake-watér in-a

5 far Aunun: _way .than ‘a deep, slow \b‘ylng stream with a
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(1977) ambng others, have lhown that  lakes .supply large

sandy |ub-tute. Moraovar, within a given lake ouc.ln
system, apsbonal, and dlurlul variation of biotic’gnd’ nhio:ic
omponents of both the lake i EHE itEedd Yaad W dynamic

alone.

dimension not normally seen in either habilt

\ Stream temperatures at the outlet tend to réflect water

\tenperature in the surface water of the like. In temperate
ilinuhu, outlet stiedn temperatures are gemerally vara 'tn.
d{a summer, enpeclally atter lake stratification, und\cold
1n\ﬁ{1nt=r although perhaps mot -as cold as areas further
dowhmiresw ,las “evideggud by’ the Loe Eree klinracths of the

outler. In fact, the lake acts
<

a buffer to rapid changes

i temperature producing slower warming in spring and slover
S ., 2Re -

cooling in- fall (Ulfserand, 1968)\ '1¢ should be  noted that

this Yeifect is ublgtved. pﬂnuuy at che ‘outlet and tts

inmediste ares. As water travels downstream, even: a ' short

N . . ;
distance, - the - water temperature begins to réflect the air |

temperature, particularly in shallow turbulent streams. . -

“The most iffportant influence of lakes on streams 1d the

movemént | of orghnic material produced in the lake 1nto the '

stream. Chandier (1937), Cushing (1963), Haclolek ‘and Tunzt

(1968), Ulfstrand (1965). led €1975) and Carlssom. et

et 1.

amounts of organic ‘materials to downstream areas. Again,

‘there are large temporal variations in densities’ of phyto-

and zooplankters of fak.

‘producing corresponding pulses in- |

‘the - lake - efflusnt. Furthermore, . - many plankters,.”
; 5 =2 <

particularly 'zooplankter

. ‘undergo. circadian changes 1in




behaviour and locatiom, particularly in depth. This imposes

diurnal  changes in .organic  inputs to the- strean;
k P 5 ERY

superfmposed.on the su%on-l-"cri-ngu. A lake may further

change the character of organic matter in the lake effluent

by acting as . a settling —basin ' for {incoming detritus’

" (Macfolek 1966). . Thus water at the outlet is eariched in

cellular material (plamkters) and dimifdished in detrituss
: ! 3

Interest in detrital processes in aquatic systems has

steadily incréased during the last decade. Both the trophic
! S ) <

importance of detritus ‘and. the, fole  of detritus as an

™aquatic systems have been:emphasized.

organizing factor {|
"Iv 18 begoll’lng ,8pparent. ...  that. the  ‘trophic \rlynnmirc
y ure, of ‘aquitic systems depends ' operationally om a
dynanic detriral-strocture ‘Com!n'm\m Work Lake ands besaun
...system ‘is. the total dominance’ of detrital metabolism which .
‘gives the system a Betabolic ;uuuc{“ (Wetzel 1975). “Most
runnfng vater systems are  baged largely’es allochthonous

energy Mesources which enter the food chaln 6 - detritus

(Fisher  and Likéns 1972, Hynes 1963, Tbling et al. .1975,

Vo
Hyneg*1970, Cummins 1974, Vannote et .. 1980, Vetzel

1975). However, most work on detrital processing in lotic
'

systems has been focused on “large .particulate detritus

especially leaf material.  Mich, less ‘is Kngwn .about the
dynamics of suspeided particulate matter, (seston). A large

. ;. iy
part of copsumer production in mountain streass is based on




primary consumers,. such as  simjiiid’ larvie,” that . are

potquely. naapua' ,ufor  feeding. ,upon. cmuun‘: ‘seston

particles. Seston contributes secondarily to strean trophite

Jcoxogy when 1t t adherés to the. sobaEeste muihiv

v:::l:

uq‘illzeﬂ. there ‘by. grazing nu‘,u. . Despite its :rophic

uer:u:e, suspended - organic nvg:ter' in vrhlth’ron type’ .

Vebvams 6 poorly known® ‘l‘uclolek 1966). The ’éompoun:’..at
I’:en include : not snly detril’.ul (incl,udln‘ dead nrganhml\ o

and collotdal nuzaﬂ.al) but also phy:n~/lnd soapfﬁ*nk:on.
|

-1 B | Ia dany vays lake outlets are Ldeat: Losktions fn: the

! study of suspended organic materfal. The like provides s’

- seston ' (plrclculltly the punuon .

point " source  of:
unmpenan:)/) Chnngeu in uen.on concal\t(ltlnn ‘and conyo-ilion
duvn-:nm fron the outl® may then be qxlmlnad. Reif

939> . collected phym« and zooplankton, 1n. .u.n Lake outlet

5 asiidmer e’ notell - seseial tiacre se in con n:nuon

downstream and. & - change .ip ' composition., This was also
observed by several other, duthors (Chandler 1937,.:Ulfstrand
L34 !

1968, - Gibson and Galbraith 1975). “Reif noted in particular

;Sm: colonial algse and robust diatomd traveled. further-
ownstrean than zooplankton, Similar résults were observed
5 " by Macidlek (1966) and Egglishaw 'and Shatkley . (1971).

[ : 5

Cushing (1963) compared plankton above and below a series of

*, likes: on the Moutreal River, Saskatchewan. .Both. phyto~ and

Zooplankton 'were more numerous’below the lakes -than above.

;s . Particulate’ amorphous organic matter was, however,

‘abundant below the lakes than above. ,




Haciolek and' Tunizd .(1965) sfudied longitudinul patterns

ton nunuunu‘ltlon and c,/onpemuu below a lake'outlet.

:ancludnd :h._: chungel “in

ston composition and-
. Z cuncen_:\'a:iun verd the ralult of & dynlm!.c valance iberwean
supply anid, emovals’ he-nont meottlnt GORNGHARE (OF lupply

* was .the .'ffiu.n; umnopl-nkun, !olloued in importance by

: terreu:rhl vegeration and ‘in" turn by aufvuchs. *Seston
"losses vere. primarily due to ‘the large nunbetl‘ of

_ filter-feeding 'lnv‘e‘rtelbt:tu” (almost .entirely larvae of .

" Simuliidae).. Sediméntation and physical Hreakdown of seston
s4kdo;

were of much lesser importance.. This relationship < between

cutlet production and the natdre ‘and .quantity of seston i

o:lginlting from tha like' has been oblutved by several Dthar

workers (Carlsson et al. 1977, Wotton 1978, Oswood }979).

ociatidn. > He . stated,

s . ' .'Muller = (1955) ‘made’ 'a - similar

o "Investigations. -of = the nutrition of . these . larvae -
(Hydropsyche, .Neureclipsis, . Plectrocnemia, Simulium,

Orthocladiinae) ghowed .that ".they are almost exclusively

. restricged to feeding on the phyto~ and " zooplankton,

which

' are. drifting out of 'the - lake into :\:he river. " On this

. L account, the amount 6f the .larvae lvays depends on the

s ‘prod\lc:iun of the plank:vn in -the llka lying .dbove the

iy rapi.dl." While' thia ta b suuy true, it'is: not clear ' if T

spectic: pottions of 1Ake-der1v¢|d seston are more: important
tdas other pot!lonl in producing the “lake; outlet effect®. '
It is fur:hatno!‘e not  clear whether lake n'utldll create

| I secondary. .sn:;. (eg. changes i Elorn) which ¥ tn -part

| - responsible. for densitida of fLlter Eesd Tag O
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fairly short distance. [t

. dramatic, -in the - density- of flltar-heding ar;uni

.Hynes (1970:259) .summarized the tesults . of most

‘previous nvestigations as  follows:"We can .conclude

therefore;- that although a lake or pond on the course of a

river or srream produces; a great ' increase of ‘passively’

| feeding érganifms and to some .extent of others ‘as well,
SnRg SRARE R -

possibiy indirectly, the. effect: is manifest over only a

ll-water plankton {s rapidly eliminated, and presumably
uch of this elininatidigls caused by ' the benthic tauns
self." Hynes (1970) noted Ehires major feunlrél of .the

‘fauna (particularly insects): '1)" an incre

»  often

‘generdl increases 1a the prodiction of hlmun's, and 3) rapid’
chaiges  in ' thé” Elunl 83 - one p'rcgrlllel. dovnltrelm-
Particularly prévalent at lpke nu:‘leu ars large nuabers of
filter-feeding < Trichoptera Gparticulatly Hydmpaynhld‘e)
and/or Diptera (Simuliidae). Ta ifact, some spectes -of

Simuliidae appear to be confined "td lake outlets (Colbo

1979, Larson and Colbo 1983, Hynes 1970,\ Ulfstrand 1968)..

. In both composition and density, the fauna of lake _.

outlgts is unique. The enh.uc;d benthic fauna production at
\ )
lake outflovs hag been studied by ‘several limnologists (eg.

Armi.:nxe 1976, Illies 1956, Muller 1955, “oawood 1976, 1979,

Sheldon and Oswood 1977) but only a few studies ‘dealt, Yich

boreal” systems .(eg:  Gibson and Galbraith 1975, Uifstrand

1968, and Wotton 1978).. 'In addition, :hs» studies vary'

widely . in ‘terms. of distance between sampling stations.and
S5 . . 5

is doubtless because ... the

5, 2)




the outlet.’ nm“nn outlet: foumml:y 1s often damn-na by

filter-feeders. . vm\.‘ ‘l net-spinping - caddisflies

(Bydropsychidae

“Polye pod qu. Phiflopotanidae) .:d/or

blackfly larvae (Dipte

S wmuliidae) may ralch llluundkng’

numbers. Muller (1956, :1 ed by i
E

Hynes Qm) found
HEydropsyche ‘larvae 'in demsities of Over 50 million per

. . P i .
hacznrr. C\uhilk(lBGJ) \found 3,340 ‘clmpodetforn»

Trichoptera = per lqunrc funt hulov a le!l:l of lakes ‘on the

Hnntreal River, Susku:hevnn-, ([I\ contralt, Ullltrlnd (1"63)

- :
..in. a' comparison’ of .Lapland (rivers, found ‘no evidente of

increased, dominance of _Hydropsychidae, - He dfd, howeve:,

nnd a remariable. p:odur. ton of lu.ckuy larvae (3 grams per

square ‘meter . per d.y) He kel:i.ml\'.ed annull blackfly

production at "p lake nur_let ‘u 100 kg. ov;r ‘an area of
» Abe ¥
Approximnttly 100 squate meters. N

B }
Given ‘the ex(l‘em:ly high de: litlen of filter-feeders;

i o - i

_~\Osvwood (1976) lug;ea:ed that co pedtlon might give u.-e to.

! two ob »a!v-bla phenomena, - The first was _dev:l.opuen: of
e
behavioural,® physiological,® und/oL morphological adaptations
e o ]
to lake outlet conditions such .that. some species :were

|

*
ue:ond, and more lmpor:ln:, vas eToloch-l dtvergence of ' the

p.rticulll‘ly‘ dependent on. ‘lake outlet conditions.. The

compeung -pnxn‘. ¥ | . ; ¥
|

\ As Muller (1956) and Hyntel (1970) ‘pointed out, high

demsities of passive feeders . do' not. usually pevsipt far '

below  the 1lake outlet. ulxe.“ (1956) demonstrated a

reduction  .in. pasaive = feeders| (3197.0 ug/1000 square

et ittt i




|

;na:erl. He,' furthermore, ‘showed a sequential !nplluag-

from 'Pol 3 at  the outlet to

Newfoundland stream system: “qave, been commonly ‘found

‘with high densities of Hydropsychidae at lake outlets

. )
(Larson - and Colbo 1983). - Hydropsychid Flarvas are’ an

important = megber mot ‘only’ of lake outlet fauna

‘running water genenl. .The caddisflies compose 8 to 13

percent of all er fauna and the Bydropsychidae constitute

upprozlmu:ely 0 pucen:'(by number) of all uum

nmmpuu laryae (Roback 1962 elted by. Gordon end yallace

1975). " Theistu

of a Lake. m.ug't, ‘seemed lda-l for' the
_dmvestigation no of the blology of the Hydropaychidae

and qther net-sp!.nnlng caddistiies as camponeur_s of the ‘lake

ks it pertatns to an oligotrophic. lake but also
g $AN

) within 200"

outlet fayna
‘their _:on:x{.uv; écology as ‘important members of the stream .

fauna.

. The comparative appfoach to the ecology. of related-

stream insects seems to be a particularly fruitful ome.: Ag

pointed out' bj Grant and Mackay (1969), related - apecies
should ther{t “similar -d.puu systems. When sympatric,

such species must compete for l:emmunly' rJ]\llred resource

There are ,three principsl niche compﬂnnnu -vnilnhlq for
diversification: [ time, food .and space (Pianka;: 1975)

' Competing organisms ‘may ' decrease competition by diverging

along any or all of these axes. The relative,importance’ of -

but of

i
i

% &



time, food, or space in allowim coexlstence is ,dapendent,
of course, on the . organisms involved and .the ecologieal
situation. Grant and Hackay (1969)' studied pairs of related

streaw insects in

hiltuty) differ s to be more ‘important, than habitat

differences. fiynes (1970) mentioned several exasples of
S

habitat 'segregation’ in sinilar wpeci,

(1973) studied two species of yzuopz‘cm“ (-rmmsp:m-

* Limnephilidae) snd found ' “.l!erencel in the al\lonh:honoul

organic naterials (lglveu and" detritus) utilized u\habluh

Willtems - aﬂg\a Hynes (1973), in ,. nnnplrhnn‘ nf E

microdistribut] ’* feeding and life- hl.stnry patterns, Eounrl
no dffearences 1n. two.spectas of Hydropsychidae but. Foind
intérfamilial’ diffeuncep o nicrohabitat and - food
(espectally on. .a seasonal ~ basis) ~betveen ‘the tvo

hydropsychid. . specids and i Chimarra = . (Trichoptera:

Philo‘pntluldae). Wallace (1975a,b)  has h\vest‘i!l:ed the -

ecology of Hydropsychidae in..a comparative  systematic
' - S . :

manner. : ’cs“rx'aon of three ‘species of ‘Hydropsychidae ‘(in

three genera) stowed diffefences in construction of- -the'

.feeding rfets and reireats, spatial' distribution within and

on the substraie, - and ' size and, type of food particles
ingested: .

Hydropsyehid 1ife history patterns . as described by

Edingeon  (1965), Ross (1944), Sprules (1947) -and Wiliiame

_and Hynes- (1973} have - several' poimts in commom. - The

‘hydropsychids ' have 'a univoltine 1ife cycle. Adults emerge

veral orders and found’ time (life
. o

Mackay and Kalff




-'.. . - length  of. time, 'leadisg to yrolongnd uuuunn of guly

instirs. | Hovever, Sphules (1947). and . Mickay (1979)

_found ;evidence from - amergence ' dsta hat gome ~-Canad

“ nydr‘opsychmé' produce’  two gq‘nunti‘nnl per

o be very rare in.

uuluva:.:um 11fe mna:, p.mru ‘appear;’

the Trichoptera a‘u\mla-— As' Grant dnd - Hn:kny (1959;

= T point out, llnu feeding structure; .na hn:u.u chan,

. N
g0 . nxg, 1fé Munry sep-uuo mﬂuly effecELve

S b nez-!plnnin! chddhfllel nm Been, uvu:umd By many::

" Yorkers (rgrngux

Cof fnan: et

A ) by m‘.unﬂ 980, ae'sém‘u'

3 srooki .t
4 s
- Mierohabitat.
. nq..u‘.'ism. '.eu Y. i

\

|
|
B
|
i

Sprules '1947)., 'Id genéral
P A

the. hydropsychids - prefer .

ul.éxvexy ~ln§§a‘ substrate  part:

nh vai :lkun by 'xdumn (ms

lpP”!
(wsa 1969).

Thelr stidies hnwell :1..
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' MATERIALS AND 'METHODS B o "

o B “Benthic inséct. ) samples were' taked. Eron .Ylm.u:ty to!

.. T
December, 1983, "‘with.either a 0. .qu-u aeter Hess- type

uu-plel‘ (lurch-Augus:) u: a utlndltd S\lrher iumpla: (0 093 ¥

M % -qunn necet-).. ‘.

o Th'e“llens-_t.ype sampler (ﬁéure ) wasjcor -ructed: oug of
e e

3017 -m..u'ax‘.- pi‘.:'-[ . Four 1uge holgs wére dutitn the.

iy ey upstraam. face ot Ehe cylinder wnd cbvered with 1'ma.  copper '

.} mesh.  The _dm..u.m face h-d one'll!gg hole (zma em) -

i which led 1‘nr.o the captite het Th! capture “net conu‘.ngd

of " a cove " dhiped

section, of- L fine neuh ‘ay 'w na::h\g (80

ot meshlcm) which l.eud from the's-mpllr £ the eud of & 10 cm

pxpm;, u 5 cm 1in 'rlilme(!l‘, to, wnien it éu

plece -of ‘me]

*tastined uuh a tlng—e). ;rb Lhe ot\mr end ‘of this piylng

wau ;t:.md a sc e !ong 'bng né coarser nylon. nu:uu. 45

‘nauh/cu)- Th-h ne,z.ch.hxa, being

hey 1.. -puu " ru-, og mecq‘n l\ane-- :The mun

d. dv!ntlge of










The Surber sampler (lmm mesh) .was used during the

winter months because of its portability and the assumption

that, during these momths, a large proportion of the larvae

would be in their later instars (IV and V)  (Mackay 1979) and
thus easily retained in a Surber sampler. This assumption
proved to be invalid in several cases.

4

Preliminary surveys indicated that changes 1in faunal

§-- ¥ s
dénsity and diversity occurred very rapidly: mear the outlet.
Therefore, sample stations were

v
outlet than downstream. Sampling stations 'A'~'D' wege

established at four sités which appeared similar physically

but which differed in location relative to the:lake outlet.

Distances between stations were measured directly during a

» "
topographic . survey of ‘the stream (Figire 2). Sites were

. selected which cgntained similar habitats’ (Le fairly -fast

flowing .water (>=20 cib/sec); rocky substrate-and similar

-

mean “depth) (Table 1). Mean and its

stream  width

components, riffle width and pool width, were determined

from 5 tramsects at each . station.

Mean . substrate

compolition was daterminud by measuring the length of each

transect.over. which 'substrates were present., Subtrates

ranged 1in 'size ‘from boulder ($30cm) to fine organic debris °

and silt. Bank vegetation vas quantified using. .a simple

index. ' "The index :otal for. each station was 2 L\nitu (1 unit

for each bank). Parcent comgosition of the, vatlau- trpes of

vegetation was estimated for each bank and umnul to give a

final index value for each vegetation type at each station.
: 7

closer together near the”
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FIGURE 2. Vertical profile of Axes Brook showing Stations
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N _TABLE 1.

o

" Physical attributes of Axes Brook. sampling stations .! - 'D'.. (Note:

- deviations for Depth and Velocity are given in parentheses) .

Parameter

Total Width (m)
* Riffle Width (m)
Pool Width (m)

. Substrate (m) :
(a) Boulder(>30cm) -
(b) Rubble(30-3.75cm)
(c) Gravel(<3.75cm)
(d) Sand ‘and sile
(e) Organic

Bank Vegetation

‘.»L Forest.
(b) Brush
(c) Open

Channel Depth (cm)

“Vélocity (cm/sec)

Gradient (m/15.25:

5 a,ulnnd..cv

(means values for 1982)
“(a) pH
(b) conductivity
(umho)

A z
466 -
3.75 80.5
0.91 19.5
0.37 7.8
3,20 68.7
0.82  .17.6
0.0 0.0°
0.09 1.9
0.4 .

1.6

0.0

20.2. (4.00)
20.0 (11.8) .
01 .
5.95

42

z
4.48 -
3.54 9.0
0.94 21.0
0.82 18.3
3,02 67.4
0.24 _ 54
0.0 0.0
0.40 8.9
1.4
0.6 .
0.0

19.7 (5.39)
22.0(23.5)
0.16

c iR
393~ -
3.60/ 91.6
034 8.7
13.2
8.0
. 2.3
020
08
2.0
0l
0.0
19.8 (5.91)

26.0 (12.7)
0.69

Standard
D 2
3.54

3 3.35 E
0.18 . .

) 22:3
2.29 64.7
0.27 64.7.
0.0 0.0
0.12 N

.40) +

32.0 (15.4). *

£0.45
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Mean channel depth and curfent velocity wereﬂnlcnl-ud from
15 sets of measurements.aade at each station (3 measurements

each per H‘ln'ect) 4

Selection of sample sites from withihA stations 1

running water, studies presents several difficulties. ' Random
sampling is too inefficlent (Cummins 1975, Ellfott 1971).

Instead, .some formof stratified random sampling is usually

-
recommended. This is the method I used in as muéh—&s

locations were randomly selected within the sampling station

from-areas which hgd{a current of at least 20 cm/sec on’ "the
v

_gived sampling day, |Betveen March and August, three samplés

were taken from each|station with the Hess- type

other Slmes of the' Jear ouly a wingle g.-pxg was taken from

sach station with|the Surber sampler. Sampling f the same

location within unpu site 'was.avoided for at least 2

months o as to avan areas of recenlly disturbed substrate.

Tha benthic insect umplu Vere preserved in Kahle's

£luid (Wiggins 1977)| until sorted. Sorting was performed in

a white enamel pan without ‘the aild of nagnifying lenses.

The insects -thus collegted were stored in 70% ethanol for

*.furtier species and fnmstar tdentifications. Trinhnpr_erln

larvae and associated pupae: and adults werd sorted’ to gel\uu

according ‘to Wiggins (1977).% Specinens were identified to -

species using the 1% en adequate taxonomic keys
% 5

vere available. Also, fi{cations were made and checked

thiough'. association of larvde with pharate male pupae

(metamorphotype, method -of identification,. Milne ({933).

mplef. At
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Iaterocular head capsule widths wére measured to the nearest
0.05 ma wsing an ocular micrometer. Instars were readily
da‘:!nunn;l by using head capsule width =~ frequency
dtsteibuctons plocted on probability graph paper (Mackay
1978) (Figure 3). No)rn:xddiufly e L
future considerations, but Yere not dealt with in this

study.

Adults vere sampled with aerial .nets and emergence

traps from June - August.

‘six species of. net-spinning Trichoptera were examined

in some detail:

che pettiti (Banks), Hydropsyche

betteni Ross, Hydropsyche slossonae .Banks, Hydropsyche
sparna  Ross, Neureclipsis = crepuscularis’ (Walker), and

Chimarra aterrima Hagen.. Biomass for . each . specles was

calculated based ‘on mean wet weights of instars I1I-V

_ obtaimed from a Cahn milligram palance (Appendix 1).
5 REAReEy,

Smaller instars, it was assumed, contributed little to the
blomass of each species. Weighed larvae were freshly killed
in Rable's fiuld.and two hours 1._ui-p;:;=d dry and weighed
o the'nearsat. hundredth of a willijram.

) Gut contents of fLfth’instar larvae were examined for 4
specimens of eachi-specieg Data thus obtained was strictly
qualitatlve and meant -to' 'be used for' compariion with
Ju’;&una data. (Fuller 1980), comparisom of diet between
species and to determine the presence or sbsence of lake

derived plankton.

|
|
|
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.. N ’ i .
* 'PIGURE 3. Instar; determination using. a, plot. of head

‘capsule width - cumulative. frequencies. Vertical 1lines

delimit the range within_ each ’l:n-:lr while ' the ascending .

portion of ' the graph illustrates the most. abundant head

capsule. widths pér instar, (Figure:deplcts the dath' for

cheunuog-!cﬁe pertiti) *
-
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.sitel on glass” fxbu filter. paper and stored

‘then ashed a

7o

Zooplankton samples ' weré collected i;y‘ submerging a
plankton tow net for 1 minute. . Each sample was associated '
,vith’a nn-luf:men: of average "depth /d current velocity
(Appendix 2).. Veloeity’ vds deternined et ua.: over a
measured diuta‘nce- -Velocities thus nbtlrned were relnted to

a " nududxud‘ propellered flo? meter e uetiarnie baver

velouue-.- The golume hltared vas d-:umxned' g \the
current velocity shd’ exussedECLoNAL Az aR 0L, R pllnkton
net upenx,pg. Samples nm. cnllected were preserved, m; 707

ethanol.C Phytoplaakton unmp1=s were collected in Lugol's

fodine solution.’ One 11:" of water was filtered at the

“the dark

_uneil zeturning to r.||e 1;5. At ' the 1lab, these filtered -

samples (uuan) vere fmun at =20° ¢ (-n ex;pud I’.Lme

he:veen nuenng and fteu:lng of lpprnxlnltely 2 houga)s . R

. Znoplank:e’n ‘samples @éfe &ubsampled (wk “of . wach

sample) and indiv. Tplankters ~ wege . counfed and body °

length measured ‘ufing 'the -Beiss ‘MOR~3 'digitizer. Each

phytoplankton sample was placed id a § ml settling tower for

#£luid was, removed 1nd

48 hours, ‘after .which_ time the éxce
the settled material alloved :o%‘ on a glass slide at 3d’

G. This.slide vas later exeminéd on an’ inverred nlcl‘oscnp:
and quantlfled. Frozen seston samples were dryed'at 60 ¢ '

for at ‘least 4 days, velghed on'a .Cahn. mlcrogram balance :and

43Pc in.a muffle f\u'n.ll:e f-or 6.5 thu and

weighed again' as

!ote. The dllfetem:e in ueight “was then..

Tecorded as the ash-free dry welght of e Babins : ¢
i ‘ - o .

RRARR B vt




& # . . ' RESULTS 3 R

P . <" )
. . . ‘
. Thé Study. Area #E p 5 *
». The study ‘area is ].oc}r.!kin the, Piecos Brook dr-i\uga
. area  of  the nounu.e Auxon Pentnsula, | Néwfow dllnd
& Piecos Brook origidates:in Plicos Pond: at: an, elevation.sof
E 229 m-a:gn’\(wp feet) and flows into T’o‘r:h- % Vo :
The lake outlet. -yuum n:ud;ad was :hu of a. presently i
unnaged stream whh:hr dcatns 6uf of Axes Pond:. The outlet !
T itself-ts easily detined By*an soiite nlrrovinx of ‘the pond E
Eot o

flow rate. This - B,

and .(u-duy observable anu-u 1n water
“.tributary of Piccos Btaok (henccfr)r:h cllled Axa& ntook) and |

A Axes' Pond’ ue on'. deposits of Eldryniun -1.::, siltstone,

4 - £
greywacke, cong!umetn.ze and"RiELd6R, satuor {valeinte iaeks : -

‘Some ' of  the water “entering- Axes Pond, However, may pass =~

through areas-of ‘acidic: voleante rock (Hurray ‘and Hadmon
. 1969). . Axes - Pond, as are many - poffls in . the area; is. N\ -

! oixgou‘upmc.’ This is-due in part to the reglonal - geology
111y

. already. nln:lnnnd 1o¥ conductivity (42 umho) ‘and a

b .cnuc pn 8 95) due_primarily to. bog r’u:]os
- ; A e




19125 kA Hlang:{l, '

- “'and Aﬂguu,t. Tt \does notvfrkez( ‘during.

‘in ermu:en: /ice " ecover

‘their varid

“which Fave -had connnm- temperature -monite

exceed 20° ¢ nd e slight ' lag behind

s mb-, sedhes ete). .

‘fhithron~type ll:raum,
rs

approxina o1y,

"Axes ‘Brook is'

Pnnd at l:u iasterk

nnd. Muu'u-ch-ege unmn&un ueré not o,b,r.a‘:.ned but' |
. fmat bot

neuuuunu Ernn- i nnltby nonlterad ure-u,(}uuhu;:&

ltock) (Figure '4) 1 dl.cl:‘ a palk flov dnu.n; the lpt(ng

Iollovud by atore

ter but does. have

snuoumung vegu.uon constated

(uee, m:;m-).

-Baleam

16 ngture bt streats in |:he areal of )

ing a‘gldon

Bafor “otr

(Lluuq and »cnibn 1983

.gh;n 1gure .6)

The au:lac itéelf copprised u-:ion 'A" It was fairly, I

unifodn in Aipeh ang rematned subnerged at .11 times during

. the year. The. u.hz \unk as Ao nu

conu-u“g m.inly of typicll ut llnd vegetltlan (Braclceo\u

a f’a'u stunted bl.n:k -pnu;e

*was 1ocued 4 short dfatance dnﬂnlufqm At e Eitet ! n.jor

nd larger -hrub :

b-lov che our.l_u)- "1t depth

a skewed aach that “the denp.st hingil of water”

fod .ok mery low atacharge durtig July

‘
fir..

'unu not uk’n\ d e 'to. i

Pond

‘v ge:_clon *
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'FIGURE 5. Mean monthly air temperatures for Torbay, v
Newfoundland,  (1983) (Vertical bars denote temperagure
fange) (Note: December value basqd on one half momth's .
data) 4
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was. observed near the right bank. During X SR
stream bed nesrest the left bank was often dry. Tha right
bauk was demsaly forested, with some low lylag evergresn
branches shading large portions of the stream.® The left
BaR largely open, the vegetation consisting mainly of
larger shrubs and ‘sedges. Station 'C' was a little further
downstream, Ju-l: beyond the second major bend in the stream
(90 meters below the outlet), The stream depch was fairly
uniform .with a slightly raised central ridge and remained
submerged at all times during the' year. Both banks were
heavily forested with. hlack spruce and balsam fir, only
allowing direct sunlight during a few hours at mid day.

Station 'D' was several hundred meters further downstre

just upstream from.a culvert (325 meters below the outlet).

It was fairly uniform in depth and remained submerged at all

time during the  year. Both baiks were open, the vegetation

consisting of larger shrubs or sparse grasses and herbs.

The right bank had been disturbed by the comstruction. of

farser's dirt road, however, very little of the road
construction materials were ‘seen in the stream sgtation

teself.
Benthic Sampling c 5 -

As two benthos sampling devices (Surber sampler

(Jan.-Feb. and Sept.-Dec.) and Hess-type sampler (Mar-Aug)) /

were employed in this study it was hecesgary to'compare -thenm

statistically to e 1f the sampling error”was similsr-For
each. Using a Kruskal-Wallis test (Gibbons 1976) (Appendix

i
|
H
|
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3), the population data for Cheumatopsyche pettiti was
examined and it became apparent that the Surber ‘sampler
under-sampled larvae of instar III and smaller. Since the

Surber sampler wi

d largely 1>l| the winter months, this
was not considered a great hindrance to the study as most
species exist predominately in the fourth -n\i\ £1fth dinstars
at this time. Nevertheless, the population composition was
significantly different (P(:OS) between February (Surber)
and March (Hess-type). Vﬂomplrlucn of January and February
with September-December (Surber) proved. to be insignificant.

In  addition, March and April were not significantly.

different in composition. ‘It was therefore fhought that~"
£n;

both February and March represent winter populatiom

differences observed being due to the changein sampler.

Each ' of the' late spring and_ sumser~ months (May-August

(Hess-type)) had significantly different (P<.05) population

compositions from any other adjacent month.

.at ~all stations.’ Given in Table 2 is the number of larvae

Life History Pattern

As the area studied occupled such a short distance and

the sample sites were so similar, it 1is perhaps not

surprising that many of the Trichpptera collected were found

~

% L~ 25 ] %
of each species of Trichoptera collected ,over a. 12 wmonth

period at each ‘station.  Non-cadd:

1y matertal will be,
analyzed and incorporated into future.work so . that a more
complete - picture of overall community structure may be

obtained.
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| TABLE 2. Species list and the total number of Trichoptera larvae i
| collected at each Axes Brook sample station (A' -'D') over
1 12. months.
i d .
{ SPECIES Stations
i A B T e D .
ok '
i HYDROSYCHIDAE . . J
5 Cheumatopsyche pettiti 7308 2643 859 1
b, & (mk.E_ 3 s
H Hydropsyche o Lot
i betteni Ross 1514 144 12 4 ¢
i 46 . 853 660 113 7 5
' 129 810 492 103 - i
HYDROPTILIDAE ¢
) Hydroptila !
metoeca B. & M. 16 60 65 54 5
* Oxyethira i
%b:nﬂul Denning) 1 19 9 21
. LEPIDOSTOMATIDAE (‘ . i
* Lepidostoma spp. E - 66 49 22 ]
. LEPTOCERIDAE _ ) |
(diluta "(Hagen)) 13 L9 10 1 ! .
s!gulchrll.ii (Wnlker) 6 - 15 7. 0 ¢ ;
(Eraimllin (Banks)) 584 636 .~ 742 37 ;
Trianodes - H
injusta (Hagen) 0 CF Rl 1 0 |
LiMNEPRILIDAE 4 ' . o
i Limnephilus ‘spp. T < B 2 0 0
! ODONTOCERIDAE !
: Psilotraa frontalis i
Banks 0 2 11 1 |
= "PHILOPOTAMIDAE o ' ) - - i
Chimarra aterrina Hagen 162 1865 ,. 2413 | 276
Dolophil distinctus B - i
(Halker) 1 -5 1 2
POLYCENTROPODIDAE
Neureclipsis 'ow
crepuscularis (Walker) 3401 1911 1154 16 J
. g PR . (contd.)




B 4

SPECIES

. POLYCENTROPODIDAE “

ctiophylax
affinis (Banks) 4
Polycentropus
*(cinereus Hagen) 132
™
REYACOPHILIDAE
Bhyacophila .
fuscula (Walker)" 57

TOTAL 13403

Station
B D
2 1 0o
43 23 - ; /
73 59 44
9180 6567 729

*Adults captured in emergence nets; no’direct larval association

® 3
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Overall caddisfly larval numbers found at each /f-uzion
decrease rapidly as one progresses from station 'A' fo
atation 'D' (Table 2). {ThtlAzr:nd was Gbserved throughout
most of the year and 1is statistically significant for
net-spinning  caddisflies  (ANOVA  P<0.05; Table 3).
Similarly, blomass of met-spinning caddisflies tended to be
higher at the upper statioms (station 'A') and decreased
rapidly downstream (l‘lgur; 6) although a shift in peak
blomass to station 'B' took place during the Summer. - Winter
samples appear - highly varigble due to a lack. of replicate
sampies. However, the overall biomass ia much higher than

that observed during the summer. &

a) Cheumatopsyche pettiti

Cheumatopsyche pettiti,  the smallest of * the

hydropsychids found' in Axes Brook, was also the most

Humerous.

pettiti vas found in very .large numbers at
! ]

station 'A' and numbers declined very rapidly as sampling

» cssed further downst (Figure 7; Table 4). Its life

history wa

typical of many of the .small net-spinning

caddisflies encountered in this study (Figure 8).

Cheumatopsyche Eiuiu exhibited a largely univoltine
life cycle comuung of 5 xnu.u with a mean proportional
increase in head cnpl\lle width between |ucc¢:l1ve instars of
1.48 + .07 'S.D. per.instar (See Table 5 for head capsule
measurements and partial  comparison  with mainland

representatives).. -‘Mean head capsule width of instars III-V
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FIGURE ‘6. Net-spinning caddisfly lafvae (instars ILI-V)
meters for’

wet welght biomass estisates per 0.1 squar

1983 ‘at Axes Brook, stations' 'A''- 'D!.  Figure _includés

both total biomass,and individual species. comtributions.

( ¥ L T -
{Note: .Only stations 'A' and. 'B' wete sampled in.J; 7). ¢
< Only ; A =te samp 0 Jomay 7).

it o
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fm.x 4. Mamawpla‘atue pus umpling date and stat{on at Axes
Brook for 6 species of net-spinning caddisfly larvae.
Standard deviarion is given in parentheses where repli-

cate samples were taken.

o~
' MONTH, STAT. Chemtoglzchs Neureclipsis '  Chimarra
e “o. T petedes crepuscularis  aterrina
A A 20 34 1
B° 2 T 50
FEB . A 3610 (I3L.5) 98.0 (28.3) 6.5 (2.1)
B 2%0 128 83
sco 1ol 50 °
D [ [
MAR LA 505.7 (294.5)'  139.3 (43.1)
B T143.7 (89.4) 1 860 (47.1)
.C.. 80.7 (97.4) 72,7 (26.1)
D .. 0.3 (0.6) 0.3 (0.6)
CAPR AL 518.3 (346.0) 164.7 (72.8)
B °  36.7 (35.8) ,39.3 (36.6)
¢ :12.0(9.0) 23.7 (4.0 ). |
D 0 [
MAY ' A .. 207.3 (81.6) . 8.0 (43.6)
*C B 220.7 (218.6)  111.7 (86.2)
¢ - 1.3 (12.7) ©34.3 (40.4)
L D 1.3 (1.5) ., 1.3(0.6) -
JUN oAY 126.3 (156.5) (¢ 33.3 (29.5)
WBL43.7(60.7) 0 33.3°(16:0)
C.  27.0 (14.1) 2873 (2.3)
D" - 0.3(0.6) 0.3 (0.6)
JuL, A -.104.3 (88.1) 138.3 (140.4)
t B% 60.3(61.1) .38.7 (27.5)
c .13 (10 7. 11.0 (5.2)
-p -0 0.3 (0.6)
AUG D A 19610 (ns 0) 215.0 (113.3) 2.7)
B. . 25.0 (20.2) 50.3 (34.5 (20.6)
3 C - .94.0 (80.2) 08.3 (90.0! (760.0)-*
: D 0 -1.0, (1.0) (54.9)
SEP . A 187 170 : :
# B2 219 ; 5 E
el a1 99
D! i 47, .

e AN BRE




mikgis
( ;l'll STAT. ,Cheumatopsyche Neureclipsis Chimarra
. pettici crepuscularis aterr:
ocr A 4 167 . 12
& B \ 149 o0 ¢
c 1 29 &
D [ 4 . > 1B
NOV A 390 295 18
B 153 - 131 42
(3 63 137 140
. D 1 0 3
DEC A 364 223 - 16
B 274 237 806
c 9 4 1
. D 3 3 33
; \ i
MONTH STAT. Hydropsyche Hydropsyche Hydropsyche
- sparna_ betteni slossonae -
) JAN A 7 67 0.
B .59 . L . 34
' FEB A 4.5 (3.5) 83.0 (24.0) - 0
s B 57 10 - 37
- 4 18 0 . 17
D 2 il .8
- MAR LA 0.7 .(0.6) U3 (88.0) 3.3 (4.9)
FIRS B 24.3 (10.4) 7:3 (4.0) 37.0. (20.7)
c 31.3 (19.9) 1.0.(1.7) 66.0 (74.1)
. S oD - 9.3 (5.8) 0 L 13.0 (14.%
- APR A 1.7 (1.5) 158.0 (133.1) 1.7 (2.9)
B 11.7 (9:6) 0.7 (0.6) 14,7 (13.0)
c 4.7 (4.6) [ 16.7 (6.6)
D 4.3 (2.3) 0 2.0 (1.7)
MAY a 0" 36.7 (27.3) 2.7 (0.6)
Y b 5B 7 (27.1) - 12.3 (17.0) 53.7 (55.6)
) .c 5.7-(5.7) 0.3.(0.6) 16.3 (17.9)
D 1.0 (1.0) 1.0 (1.0) 4.0 (1.0)
Juy A, 1.0 (1.7) 20,0 (29.5) 0.7 (0.6)
‘B 7.3‘&2.7) . 4.7 (1:2) 20.7 (31..)n
c .3.(0:6) 013 (0.6) 16.3 (3.5
"—T:"’=%.3 (0.6) 0 0.7 (0.6)"
£ 0, s 6.3 (2.1) 0 .
B 15.7 (16.0) 4.0 (3.6) 7.7 (5.8)
c 1.0 (1.0) 0.3 (0.6) 11.3 (11.0)
. D 4.0 2.6) - -0 0.7 (0.6)
A (contd,)
. % N
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FIGURE .8. Life history profiles for Che: topsyche

pettitt and Hydropsyche betteni in Axes Brook. Larvae are

represented

relative proportions of - each: instar,
totalling 100 percent. (Note: P = pupae)
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- NmE INSTAR

Cheumatopsyche

v
peteied * 677 0.55-0.

III 307 0.38-0.50

I 23 0,28-0.33

T 33 0.18-0.23

Hydropsyche v 106 '1.08-1.25

spamma = IV 161 0.70-0.85

: III 165 0.45-0.58

I 55 0.33-0.43

. T 4 0.20-0.25

Hydropsyche V26 1.15-1.43

‘slossonae v 93 0.75-0.98
i ¢ IID
L. I
| 1

| Hydropsyche v 52 1.35-1.58

1 " betteni . v 00
1 . IIL
| 11
A 1

B

| v
y E IV
H IIL
i
iz

' Neureclipsis v

605 0.83-1.1

N RANGE

3
8

30
. 64 0.18-0.20

MBANS(S.D.)
0.97(0.07)

0.20(0.01)

1.16(0.04)
0.77(0.03)
0.51(0.02)
0.36(0.03)
0.22(0.02)

1.29(0.07)
0.90(0.04)
0.58(0.02)
0.38(0.01)
0.23

1.44(0.05)

0.92(0.03) -

0.59(0.02)
0.38(0.02)
0.23

0.98(0.06)
0.74(0.04)
0.52(0.03)
0.33(0.02)
0.19(0.01)

1.02(0.05) |
0.67(0.03)
0.43(0.02)
0.28¢0+02)
0.18(001)

TABLE 5. Mean head capsule width values (mm) for the larval instars
g of six net-spinning caddisflies found in Axes Brook.
values of MacKay (1978) are presented for comparison with

the Hydropsychidae. -

The

‘MACKAY (1978)
RANGE:  MEAN

1.11-1.41
0.76-0.92
0.49-0.61 -
0.34-0.38
0.25

Phbak hubag
Red8% NRado
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was stromgly correlated with the log of mean wet weight (Log

Y = =1.80 + 3.88 X; = 0.955). Little larval grovth was

seen in the population thfoughout the winter months of 1983.
The most sbundsnt overwintering. instar was the fourth.

Development was rapid between April and May as fifth instars

began to predominate and pupae were present. Adults emerged
from late June to late July. Instar I was found in July and
August and larvae grew tapidly until September at which time
the population became static with large . numbers of fourth
.1nstur larvae ‘present. The ‘population at this point was

virtually 4identical in composition to that seen in

January-April.. 1Instars, III-V 'were present at.all times

although they varied in the. proportion of the population

F ~
they represented at various times of the year which may

indicate a certain proportion of the population is
D . .
semivoltine. (ie eggs laid in late summer require 2 years to

complete their life cycle).

There was a significant -(Chi-square P<.

) lag in

development time during the summer between station 'A' and

station 'C', with earlier appearance of first and second
instar larvae at station’ 'A' (Figuré.9). g

- b) Hydropsyché betteni

‘ Hydropsyche was the largest hydropsychid

encountered during the study. Like C. pectiti, H. -bettemt

most common at the outlet (station A) and numb

declined rapidly as sampling progressed further downstream,

i
i
|




FIGURE 9. Frequency histogram of Cheumstopsyche pettiti
larval instars .collected in Axes Brook, stations 'A' =
'C', over a threé month .period (June - August, -1983).

(Note: P = pupae) ;
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In fact, 'H. betteni was largely confined to the outlet

(Figure 10; Table 4).

): betteni exhibited a largely univoltine 1life cycle

(Figure p} consisting of 5 instars with a mean proportional
increase in head cdpsule.vidth between successive instars of
1.582 + .05 S.D. per instar. \Kenn head capsule width of
strongly correlated with the log of mean

wet weight (Log Y = -1.37 + 3.40 X; = 0.998). Little

instars III-V w

change in the relative abundance of instar cohorts was
observed  throughout the winter.  The most abundant

overwintering stage was instar IIT uxé;uun:meux numbers

* of fnstar IV larvae also present. Slow . larval growth

occurred in April but growth vas very rapid in May a d June.
Adults of this species and the two ~other species of
Hydropsyche were difficult to capture due to their nocl:urnll
hablts but they were found in late July although a-tllar
encrgence may have occurreds Tngtar 1 Vas £dind in August
and September although the uuuvely large number of instar
I1 Tarvae found in August would indicate they were probably
present in . laze July as well. Larval growth ended by late
September, leaving large numbers of inatar III -and some
instar IV larvae to overwintér. Instars LL-V were present.,
at all times although not .xw.y-'_ in the  same relative
proportions.  As with C. pettied, this may indicate-that a

certain proportion of the population is semivoltipe.




Axes Brook, stations 'A' - 'D', during 1983. (Note: - Only

Oy .

stations 'A' and 'B' weré sampled in January) -
C .
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'leen _until late July at

. =58 .

z) sztng-zche sluannnna and d) R!drnglzche parna

In contrast with the two previous’ hydroplynhidl.-

Hydropayche $lossonse and Hydropsyche sparma showed peak

densities below the putlet (Figures }; and 12 respectively;

Table 4). Both species were abundant at stations ' and*

'C' and were commonly found at station 'D'. B rd

e exhibited a strictly univoltine

azdrog-zcha slo
life cycle (Hsure '13) congisting of 5 ‘instars with a mean

proportional, increase in head capsule width between
successive imstars of 1.54 + .09 5.D. per instar. 'uu‘n
head capsule widt.h of instars III-V-was it!ongly co(rellted

A=

0.958)." T s<>llvvlc “showed uute or o gxow:h» over’ winter

with the log.of mean wet weight (Log.Y = -1:88 ba.ed

entil May. The most sbum‘lan: ov:tvln:exlng instar was the

:Mrd with amllu auabers of instar IV uluo present. ' Whije

larval growth inéreased in May, insear V. 1atves:vare ot

seen xn large numbers m\tll !.ll:e Jun& lnd pupae were ‘mot

‘Whick time . 'the population was

\ . "
calpnlld Almou: -xclualvely of" ’. -:nr V larvide. Instar > I°

larvae were, not seen until® Augist ‘and, contimued td’be -

present until late September.

arval growih .continued thengy

until late October at which time ihe same overwimteringe”

previous wintef vas.reached :and .

population profile n th

remained ~static for the. duration of the year. . Instdr III-V

larvae were-always preseat but -af 'vety low . ‘numbers. during -,

certain times of the year. .’
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Axes Brook, stations 'A' - 'D', during 1983. ' (Note:

stations 'A' and 'B' were sampled in January)
. N : x

- FIGURE 12. ‘Abundance profile for Hydropsyche sparma at

only
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“ FIGURE 13.  Life  history profiles for . Hydropsyche
! slossonse and Hydropsyche. sparna in Axes Brook: Larvae
~ 2 h 2
ard represented as relative proportions of each instar,
totalling 100 percent. (Note: P % pupae)
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Hydropsyche bparna exhibited s largaly univoltine iife
cycle (Pigure 13) camsisting of 5 1imstars with a mean
proportional. inéresse in. head capsule wldth  betveen
successive instars of 1.52 + .09 §.D. per 'll“lltl!‘. Mean

head_capsule width of instars III-V vas strongly correlated
2

with the log of mean wet weight (Log Y = -1.94 + 3.94 X; r =

0.997). The larvae showed little or no development until
May. The most abundant overwintering instar was the fourth
£ollowed by third and ifth instars which existed in roughly
&qual nuombers. farwsi grovth was most rapid during June and
by late June the ‘Dopulation was aluost exelusively composed

of fnstar V 'larvae, Instar I larvae vere first seen in late

" July, although the relatively large nuqhe-z/- of instar A II

larvae in July would indicate they were probably present in

late Jume.  Instar I larvae continued to be present  through

late 'Augul:. Larval growth. then continued until™late
September at which time the = same - overwintering . population

‘profile was reached as observed the previous-winter and this

remained static for the duration of the.year, -Instar III-V
larvae wvere always preseit in appreciable numbers which may
indicate a ' certain  proportion of the population = was

semivoltine.

There was a modest imcrease in. numbers of both H.

lossonae and H. ' sparna at_ 'station 'A' during the late

“summer and fall, but their numbers  gradually declined- as

yinter-set in. R p 0
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e) Neureclipsis crepuscularis

Neureclipsis. crepuscularis exhibited a 1ife cy‘cle_
(Pigure 14) and distributional pattern (Pigure 15; Table 4)
similar to C. peteitl with a mesn propartional inerease in
head capsule width between successive instars of 1.54 i.oz .
S.D. per imstar. Mean head capsule width of instars III1-V
was strongly correlated with the log of mean yet welght (Log
¥ = =2.04 4 £.31 X; r®= 1.000).  The ofly notable difference

was related to distribution.

crepuscularis had a

broader ‘range (ie. stations 'A', "'B’, and 'C') than

pettiti * which appeared to be more restricted to the

¥
immediate outlet area (ie. stations 'A' and 'B'). In

addition, - N. .crepusculsris also demonstrated Lhe lag in

‘development time between stations described earlier for C.

‘pettiti (P<.05) (Figure 16).

£) Chimarra aterrima

Chimarra aterrima also exhibited a life history pattern

(Figure 14) similar to C. pettiti with a mean proportional

increase in head capsule width between successive:instars of

1.51 + .18 0y per instar. Mean head capsule width of

; s B e g
instars III-V was strongly correlated with the log of mean
ERY .

" wet ‘weight (Log Y » =3.92+ 5.85 X; r°= 1.000). Again, the

only:notable difference was distributional (Figure 17; Table

4y e nnrrlul vas lur;ely confined to stations 'B' and

'c'. “1Its sporadic lppanrlnca 1n large numbers (u;ure 17)
s

indicated that the population was clymped. -
ety " 2 .
° - &




FIGURE 4.  Life hiatory profiles for . Neureclipsis

~ - ]
crepuscularis and Chimarra aterrima in Axes Brook. Larvae

are represented as,relative proportions’ of each. imstar,

®totalling 100 percent. (Note: B = pupae)

T T i i A A et

R ]




INSTAR

INSTAR

vo =

Neureclipsis crepuscularis

5

4
TR S 1 R
[ ——

2 e — e

1 —

Chimarra aterrima
P ——
5|

2 _ —_—
1 —
J F M A M J J A s o N o



& “ -
@ :

N L q
——————FIGURE 15. Abundance ” profile for Neureclipsis’

: ? N e

crepuscularis at Axes Brook, stations 'A' = 'D', during
1983. - (Note: Only stations 'A'’4nd 'B''wére sampled in
January) ¢ g
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'FIGURE 16+ . FPrequency: ‘histogram ‘of .- Nediteclipsis
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profile for Chimarra

A" - 'D', during 1983. (Note: Oaly

were sampled in January)
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B . . '
Feeding Ecology .

"Peeding ecology appears to be similar for all species
B - 4

excépt . C. aterrima which is a detritivore (Table 6). - Much

. of the ingested materfal was - planktoniz in nature (le.

drifting). 'Each of the other ,specles ' appears to be

' . ¢ omnivorous, with tendencies towards carnivory, betteni
belng the no\‘: carnivérous, followed by H. /slossonae and H.
| “I-gu—na and finally G. pettiti and N. ‘crepusculsris. This
latter distinction is based solely on the size of the animal
| :
|

food particles fg‘und ingested rather than total animal food

. ’ ingested which may in fact be very sfmilar (as illustra

4
i ! " .in Table 6)% B
Segton

o _ .. Thefe is some indication thpf diurnal patterns exist in
| Lo T ) .

- ; the amount of . lake-derived planktdn which emters the outlet.

Two peaks in zooplankton numbers were observed  over a 24

¢ 7 X .
¢ .hour pericd: during late moriing 'and shortly after sunset

5 - 5
. (Figure 18). This diufnal patee}; have been part of the
cause for the highly variable r\ obtained for the
| . phytoplankton cell. counts (Table °7), zooplankton total

counts (Table' 8) and total seston ash-free dry weights

(Table 9)." Prom this data the only observable trend wi

" that, plankton, while relatively .abundnt during ‘the spring,

B shoved no seasonal trend at all., It {s true, however, that

these findinga are far from conclusive, based on the diurnal

suamer and fall, is. very scarde in the winter. Total seston
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TABLE 6. Gut content analysis for final instar, net-spinning
caddisfly larvae collected from Axes Brook (June 1984).

FOOD TYPE

2 3
) = o
3 g € a
2 o o
S0 - ' 2 ")
cm z @ w o 9 = =
%m n o o 5 @ e o
P 1= - - ite -
o v @ E = ") oo -
= o @ © 3 £ -
- = o - o ] o
- w o o ] o °

NAME

Cheumatopsyche +++ * + + + ++ +
pettiti

Hydropsyche +H+ + + ++ + ++ +

sparna

Hydropsyche Eaad + + ++ + ++ +
slossonae

Hydropsyche +++ + i + ++ ++ *
betteni

Chimarra = + = - - - i+
aterrima

Neureclipsis 4+ #* + ++ * ++ *
crepuscularis

- > found in large amounts
- > present but not occupying a large volume of the
forgut

+++ - > predominant food item ingested
++
+
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indicate missing values
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TABLE 7. Tuu| phyplankton count for Axes Brook statlons ) -
ot A' - '0'. Cell wunt per ml Is equal to r.hl tlhli

valua x 30. .
: ' * TOTAL CELL COUNT
" DATE C ‘nnz’ A B . C .
. . 27/05/83 1000. b 223 169 1y 136 \ H
. 27/05/83 7 1400 307 23 2197 263
29/06/83 1300 0 a7 a9 -
15/07/83 T g0 m .- - 227
15/07/83 : % - - 172 .
15/07/83.. Tabg -t a7e,
isjo/83 10 179 L s
o 15/07183, E 28}, - 143
A [ v 16/01/83 207 0 232 2k 158 g
; : 16/07/83 . L2910 - -z
L 16/07/83 " R E TR 1 S
I 16/07/83 S1300 . L o289 200 183 - 175
C16/07/83 - - -ikoo 286 - - 216 -
16/07/83. . - 1500 L - 268 - < 208
16/07/83 © . 1600 Bh - - 213
16/07/83° e - 1700 .28 239 ds 3k
16707/83 a0 o - R
R 1777 S oo o Tase T - 133
Lo 16/07/83, - « 2000 . 209 . - - - .
' 16/07/83" + - 2100 IR 1 T | BRI | .
. 16/07/83 . 2200 ., .c281. = e W - -
2 N\{WE! . 2400 206 - S g7 . .
o 21/osr83 L1300 70 T 308 L i- 275 k3 S
L 1210783 CUU13000 L= v 227 I3 289
#el A 2270083 0 3000 w0 331003 200, 268 ) :
R 17 S T 2300 T e ey g2l 075 v T e
C21/0/83, 1300 1 16" To3 1se 96 s
22/00/84 uoa ) LI B TR .
y -




TABLE 8. Total number of :optpods per cw meter for Axes Brook
. statlon 'A' - D 3 .

TOTAL COUNT
B c

. . 5
DATE TIME . ) .
\ - 27/05/83 © 1000, i w6 161 35 :
T 27/05/83 > oo 1542 561 167 0 .
29/06/83 . - ~-1300 oo \s n :
15/07/83 7, - 1800 5964 & - . 0 Ly
15/07/83° 1900 . E17; B - o
15/07/83 2000 4ss7 e - s
s 15/07/83 . .2100 627 . My 0
: J1s/0183. 2200 6298 = - 67
15/07/83 " 2300 N !
15/07/83 a0 © g3 - W oz 3
16/07/83 0200 3006 239 W3 28
_16/07/83  C 0900 . - 737 1631 -119- )
X 16/07/83. 10000 . 7160 R ©
’ 16/07/83 oo © . 3y i - -, .28
16/07/83 T 1200 T 2863 - - 0 - 0
{ . 16/07/83 . 1300 i N P
16/07/83 - 1400 - 0 -
bhd © 16/07/83 1500° - 0
16/07/83 1600 -z .0
16/07/83 1200 o -0 X
: - 16707/83 1800 - e )
- 16/or83 - - g0 - o e
¥ ns/omh 2000 - 0 X
* o 16s07/83 - 2100 0 w0, -
16/07/83 2200 - o 0
. “16/07/83 1 C 2400 o= 557 ot
B Y 17/07/8; 10200 % R M =
' o e Y .

I7IO7/QS o 0300-

s ,(=mt¢.)~:




DATE:

17/07/83
17/07/83

17/07/83
17/07/83
17/07/83

17/07/83
17/07/83"
17/07/83
17/01/83. - i

17/07/83
17/07/83

17/07/83 .

17/07/83
1 7_/07/33

17/01/83 "

21709783

12/10/83 °

22/10/83
08/11/83

L 21711783 -
01/84 -

. 1500
1600

1700
. 1800
1300

7347
Tos0.
3340

2242 -

27614
v 25012

11855

14313

=300

597 143
L2220 w3
756 215
80 ~ 36
vo 3
0 32
B 25
[}

2
o0

2227
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TABLE 9.

OATE
19/03/83

19/05/83 -

27/05/83
27/05/83
29/06/83
15/07/83

"+ 16/07/83
- 16/07/83 -

17/07/83

17/01/83
C17/0183

17/07783
17/07/83
22/10/83
08/1 ll!_}
22/01/84

Ash fru dry. ullght of totll seston per |lter fur Axes .
B

rook stations ‘A

e 1600

KB

ASH-FREE WEIGHT (ng/1)
A B ¢ b~

S22

172

1.07

3.3
1,35

1.55

0.75
1.85

0.57 ¢

1,04

122
.58

2.6k

1,63

3.04
17
0.70

075

1.49

0.9
1.69

o8k
2.4

0.54
0.95

1.29 .

2.19
0:79

T2.78

'0.90
1.21
0.98
3.60
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?.:tun observed ~for_ .a single 24 hour period. A sampling’,
/program. tavolving longer intervals (48 or 72 hours), at

74
several different times during the year, is needed to obtain

abundance (and

a definitive result for the relative

.comsequent 4mportance) of each potential food source during -

different parts of the years s
/

Examination of the data from Tables 7-9 using the Sign
test (Table 10) showed l‘lo significant difference (P<0.10) inm

, total seston per.liter between adjacedt stations or - between

he outlet (station A). and the furthegs removed station’
"(station D). .Phytopldnkton showed no significant difference

(2€0.10) 1n numbers batdeen’ adjacent stations but did show'a

e ia nuabers’ betwees the outlet and

: ‘iilulf!glnt decr
downstream  (P<0.05). Zooplamkton showtd & significant

all sets’ of

downstrean decrease (2<0.05) in numbers bet

adjacent stations. g
. ) . - .

T
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TABLE 10. Sign test values for suspended organic matter con-

"PHYTOPLANKTON  (<3Qum)~
- A=0 g |

Nz D”

- SIGNIFICANT AT Pe.10.

L S1GNIFICANT AT P<.05

s-

CooveEn N ouns

FNOs

o=

trasts between sampling stations on Axes Brook

604
2120

.2905
5000

.0000##*
10000+
+0000#*
+0000#*

—— b
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g . .
i . & LIFE BISTORY

b . .

: W ! u'uek.'y {1979) descrived “che life' history p‘ltl_o:u"_ of. "‘ ) .
‘ el thrae of chespectes covered ‘tn :hi.- l:udyd B -hunns; B .\
P » 'slo ; sparua.. Ia southera on.no dach o :

L SEPN ‘these species is ‘cdpable - of jbivoltine 1ife u.:ehg. in

certain locations but is univoltine An other The .. reasons

for. " the d}fterem:e in aeulopun: rates seen to revolve 5

/
around average stresm temperature .and ‘stream enuenun: due’

to runoff from surrounding farmland. H‘nltr lu&ll lnd ‘high

_ enrichuent tend 'to promdte “bivoltine ‘life WradheiSe. In

- -, Axes 'Brook , both of 'Cthese factors are .ubviaully less than’

optimal Tepulting in a single generation 'or less per year. ~ |,

e : : et Sl

; - Pesk abundlncn 6f H. ‘bettent u sout’.hetn ontaric, as {
|
|

q -wfoundund. . uncurr-d ‘below an meoundment- From n.y

the univoll:i.ns popull!innl da cﬂ.hed fdt Ontltlo varl

: comparable with s 1-:;. proportion’ of ‘any. siven. popul@:(on_;




_sunmer “and winl were suspecteéd. to be p
. thau sacond Ilu:?\\ibr—wsnnin[ hg\\ind zhlw befng th

W

1 g s g P %
‘bettent d-veloped' upuuy in lste: summer through

September’ and ovixwlntercd lltgaly as instar ¥ lurvlg,\ﬂulc 3
at Axes Pond davelopnent ag -unr und- the dnllnnnt s
ovuuuuung -uge vas imstar IIL. Tha 8 huunull nuhu-

& nf inlﬁqt IV lnd v ll!‘vle ptellnt in Ax‘., ltook dutlnl lll:a

.u, through

. later :.n-tn:. lazyeegccutred 1 the sysden ton qutiily cd. o

. te duck

Angtar.

"L, and 'some of the tastar I11, hrvna ohlurvud duunp m‘.x .

.+ ‘pfevious: winter ~and - -pnn. (Jandary:~ “May)s © !urtha wires

late

tar .larv - d:d;.mr: ,pupate d\lung thi

pnnnh:lon nlnn nea

Bond .

outlat « raflect - thanéhe 5enar-1

lentic 1bul¥lnv
Y W

e e ’
,sztoglz:hr !A'nu

“ehair’ duu:.bu:un-

I

* ‘Axes Brook bu: n.

> -u stations but were (ound ! pudoul



‘Fﬂ_“nm t the S{.uu they occurred only/

as early instar hnu Auung the late summer. _Botn speciew

. “. have been npuua to huve\va ianu-uu. in

. 1n southera Ontqtto (sprules 1967\ n.:k.y 1919) but nun is

a0 evidence voE “this o::urrzn; "in Newfoundland, H.

. -:e,nn-- uas hruuy unlvoltlno, vhile H. -g.u-

t6 be borh univoltine and

et oon: B. “pateent, T ‘addition, thes

N s
\—?‘tvlntu-d in earlier instar larvae

han ‘tho
e ] .grmi southera Ontariog(Mackay 1979). N X RN

pettitl was the smallest of the hydropsychids

Its larvae . lived

encountered and ' most numerou
pu._iauxn.;;ny,u the outlet and generally - co-occurrad - with
‘larvae of n_: betteat. However, £. . pettiti larvae also -
1ived in relatively large numbers short distances below “the -
outlet and sonsequently partially overlapped 4n distribution
with those of H. sparna and H. ‘slossonae.  ‘Mackay (1979)
suspected that _‘nvfx;nn’g 1ife histories were related to z.ru

size of the final instar larvae (ic. species with 1

£inal ®tastar larvae are more likely to have bivoltine life
B ' s

histories thah those with large final instar larvae). Since

pettiti’ {s smaller than any of the hydropsychids

da-crlhed n.... far, it 1s the na\likely -puu-. given the

right’ cunuuon.. ,\ln hive multiple genérations. Fremiing

"(1960) reported Chu\mntnglzche campyla has two generations a
o .
C. petritt
living® in
L.

_yeat . but to date this has'not been observed in C

and certainly is nat true for tho {ndividual




weTe found most often under

urv- uu{mnd 1n chalix-d lggregltlonl 1n :he y\r:lnn

the' ‘strean’ “velow the oulet: TInstead of possessing

hdlvidnal Rats SUoh s tNasEYoE tha nyuo{-ycmd., larvae

occurred in’ comple\nu of ‘nets fn'which nets were ntuched to

ui:nin these nnmp],exg

aggregates were found other. met-spinning c.ddtnflflg\ vere

no€ably’ absent. This was one of the first caddisflies to_

/emérge in ¢ lvtlns (.Iune) at uhtch time udults vere ‘seen.

actively TehaLig, around on various stream s vege:ntlnn-

william

and Hynes (1973) reported, instar 1~ 1uv.e were’,
S . : %

Pibeane aewapil Nab TaterTawe 1% 40 0ntarte siRess iE

locally they were not seen until late July.. ¢ aterri
o~

“'was either , univoltide

mivoltie. again for the same
reasona as given for H.

genus have hee‘n reported to be ﬁ\mi\éxu (eg Chimar:
k o e

mosleyi (Gudney und Hn),luce 1980)).

< Wiggine (1977) I\as‘ suggu:ad that due to" the lltgz\nizz

of © tHe  nets o i u_. cre laris _1- pnb.uy

restricted to areas of fairly slow current. App-nnuy, the

_current -speeds found 'fn Axes Brook werevithin'a sultable -
tange fot X crepuscularis .as llrvae vere  found ' in

station 'C'.

relatively large "numbers as far downstr

: v-any* or /-.11 of 4c_.’\
“five.. ins. “*akght .be ‘Fownds - When ‘suéh

h\\o:hn— members) of the .




‘semivoltire. \

-~ L84 -

'cregulb laris has been sl:ddled and _found to’be bivoltine

'South Carolina and Georxlm (Cudney and—HlllAee 1980).

During the atudy at Axes Brook -t diupllyed “elther - a

Seatveltine or

ivoltine 1ifé- cycle, the reasoning being’
: i &

that given for K.
¥ . VT . . -

« , What are the nynu:un- of a semivoltine life history
Newfoundland ne: spinning caddisflies? Net<spinaing,

:1ddiufllel ulth bxvoltine life hlltorlea have now been
i

* reported for severll species, uneuuy from aress ot fairly

rwarm. l:llmntel (eg southarn Ontario: and further noulh)
(Sprules 1947, Fremling 1960, Nackay 1979, Cudiey and
Wallace 1980). “Prior to these® nuue:, TEPSHERERR WaER
enerdlly considered to h‘s univoltine. Neither a bivoltine
nor, univoltine life history pattern u:u'sa'u\ouly explatns
the observations at Axes. Brook. While there is'no doubt
That ‘Elie UnivolElde 11fa Ristory 1s Jresent '#nd commonly
adopted by the Newfoundland net-spinning caddisflies, it is
apparent that some 'p:;izo’runh_ of the population is [

Adulr_ :.ddunu. ‘which .n.q)d early 1n the summer or
late- -pun; laid eggs which were able to develop and grow

into- intermediate instar (III, or 1V) larvae before the'

'umu set in. The following spring they continued to' grow

and_emerged as adults that summer. Total time required== 1

year. " As " flight periods for ‘many of these caddisflies are

‘fairly long (generally from early June through late ~August,

“as evidenced by adult collection dates given by Harshall and

{

]
3

|

,}
N
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Larson (1982) and specimens. in the imsact colléction of . -

Memorial \Hnlvaulr_y), many k were probably laid-during =~ -

the’ 1.:: sumper and uuy fa1l

Singe-instar II larvae were

-~ Ee\md {n carly spring, it might be prasimed’ :n.: these eggs

huch'd diring the fall bu: development vas, retarded. -‘rheu =

'v.g would then grow !lpldly during the summer but’ not

feach instar IV pr V uneil late wnmne:- As * no—pupae were_ i

: _ found 1. late summer, 1t is assumed these larvae did not

pupate - until the following  gpring,  emerging. shortly .

aftervards. Total rime required-- 1.5 years.

- . Ng top e o, omoeoom o SN

} N .y
| Apparently the life histories of these 1insects are

highly flexible.. Dutimg the winter a dispause may exist or

.growth may be slowed due to the slowed metgboligm of the ',
B ~ : <

- larvae| combined with a shortage -of lake-derived plamkton.

i . Fuller and Mackay (1980) have obseérved. grazing/behaviour tn
sparnd during the winter

betteni slossonae and

months which indicates that slow growth may indeed occur. ~
The only event 1in the life histories which appeared to be . ° i

very synchronous was the onset of pupation.

Why. pupation occurs only during early summer

\ late' summer or early fall is tot certain. As pupation
; appears to occur over a short' period of time, ft seems

i likely that a diapause exists in the instar V larvae which
‘ rematns in effect uatil a given st of enviremmental factors

\ become acceptable for the onset of ‘pupation. What are thepe

factors? It is difficult to say., Témperature would seem an
b : 1 .

‘obvious cholce. When the yater becomes warm emsugh in early

% B o .




= ’1en|th during lltl spring and early su

some photoperiod response but’then why ‘would ‘species on :ha

nature of the -system this

summer, inst. larvee pupate. Howevew, due to the |

-:z-ionea of -.-uouu. life history, many instar V'

hr"l exist durln' August Ind when

are still' high .but  mo - pupae were found. ‘Ingreasing day

T ll.ht result ln

matnland n-v. a acond generation in late susder, vnu. 5h.'

-plcien in Illv!ollndland do not. A !om‘l .hurtl;l might

reduce the energy reserves v( fnatar 'V 1.n.., znp-

prolonging "the.,onset of pupation. Given the'oligotrpophic R |

might be held to be true.

‘However, since very rapid -growth was observed betweed August *

and September, it would seem that ample food was available

for the mature larvae ’u\:u:ua on to pupation.

{
CO-EXISTENGE - " i ~ { -

The high densigles of net~spinning ¢addisflies at the

lake ‘outlet 1mﬂ:-n( that this location is' very sugcabld A

of filter-feeders (notable im their

for certain spect

ere the blackflies:

. _Co=existeace 'of —several — —

in lake outlets suggests that some means of reducing
competition for food and space must exist.  Therefore, it ° L
would be expected that ‘divergence ia life history- patterss,

food requirements, and/or habitat prefererce

exist a

mechanisms reducing competitive pressure.’




.

/increased 1in . larvae of instars IIL

. How may 1ife history play a role’. in reducing either®

inter~ " or iatra pecific - comperition?  Iaterspecific

differences in size-class frequencies of co-occuring larvae

is ome of several ways available.

“Larvae of different

of

instars may consume different’ foods and/or size-claa

foods (Grant “and Mackay 1969, Fuller and Mackay.1980).

Williams and Hynes (1973) found the{ nets of oldér imstar
“ . - > =
larfe of Hydropsyche had. larger mesh.sizes than mets.of

sualler larvae.— siflilarly, Wallace (1\975.).:.:5-« 13zse mesh

zes .in. netq of later instar larvae of. Arctopsyche.
Furthermore, he found carnivory (and food particle size)

. Temporal divergence

in 1ffe histories may lessen. competition by separating

periods Gf high enmergy d

Also, differences in life history patterns may provide &

.means  of reproductive 1isolation between closely related ~

mpatric species. | . - . - .

| e £ %
Sep timeis a Itkely strategy of ecological

ad in’each species' life -history.

e rym

‘Divergence of 1ife history pattefns allows larv.

gregation in congeneric species. For &%

net-spinning gaddisflies are limited in the habitats they

nts for water

can -occupy by rather l:ri(:};nr\, requir

velocity and substrate type (Walas and Wallace 1977, Wallace

.'et al. 1977). Separation, strictly. by food type, is

‘difficult given thd filtration methods of - feeding and

‘homogeneous nature of -the food (seston and benthic distoms).

of

ple, larval




P et (.'[‘

diffetent  instars . to: -pariition
|remaining” trophically distimet - (such
. 'sparna

"Intraspecific com

case of H.

and H. * described ‘above), (Fuller 1980).

©° ° development even within, speci: thus 1
populations ‘to occupy & singl Ty y i

lysts of food  consumption’ in aquatic insects. 1is

Cunming *

le\d to a clos

©eoTE lpendlm‘.. between food 1n'llt|{/lnd iood l.llnllnzed.

Forrexsmple, Biarnov (1972) im ‘& survey of carbohydrade .

‘etavity ta & _variety “of Trichoptera

Chirono: and

sarus,. found chitinase activity only 4im. carnivorous ~or

odngvorous sntmals..

ld‘?t“herlora, 1t 1s not clear

extent lnlann-d‘dlirull saterial serves as & substrate for,

Fa—r

3 lic;oflol- “which 1s the.food source, to whar €xtent llvhu

_plant materials, puuux&ny didtoms and filamentous alg

T

‘e utilized and whaf importance emteric -y-hlqnn _.)uv-}q‘

\E\ breakdown of particularly refractory lunrhl (egs  chitin

and  celluloss !ood- vary conﬂdu‘lbly in nutritional
<

‘ition  could promote asynchromy im -




Y I

xiunuv. gw: content d&llrpilutlonu . are” axcnedlng!y

'r,mu cou‘m:.n;, 11n1:1ng pos lhle vepuc-non of ntudy ia

tfae and spaces For this reason gut ‘contents. whiéh _were -

collecied; 4n’1984 during lue -pu.n; (June 20) were’ .n.lyua'

+\ énlysfor the occurrence and relative. abundaties o Wabros
fogd . types ln ch-. gu;- of . larvae (‘l.'lble‘ 6). D-‘un-d
vlnf‘crgatlnl\ on the feedtng im\sm of . ‘several hydropayenids

have ' been

lpa:l:u studied 1n this work) and 0swood (1976).

quantities

All ‘species tonsumed considerable of!
detrital particles,. in fact C. aterrima has ‘besn :eponad" g

(Williams and’Hynes 1973) atd was observed to feed ‘siibat

< i ,exclusively . on thtas material. _This corroborates the

generalization ‘that . detritu _important . dietary

énnponu: of ' netspinning éaddisflies (eg Esglishaw 1964,

©1978,. Rosh

Hllnqvllt et al and Wailace 1983, Drake:' 1984).

- Bowaver, ‘there do appedr: to.be inr.'erlpu:lﬁ.c differences in

¥ the ulum degree of c-:nivory (Table 6). Hy ‘bet‘ienl

Tovvass wirs found to contain large pledes of .nmu remaina

f(1es ehuonom.d avwse ° copapads, attes . and

1nueu) in relatively lhrge amouynts unue 0ssbnae and

. g._, sparna larvae. smaller pleces and lesa

.animal material.

donsiderably
Andimal remaine-were rare in the guts of C.°
e A ! :

aterrima. ‘none

pettict and- laris while C.

had

whatsoever. The prédominant ingested material in'all cas
except C.  aterrima, was filamentous:gredn algae  but since |
cthisd wis  found to be intact even in the hind git; it waa-

v ; > &

reposted. by Fuller (1980) (including many of the‘. 5

:e;n-:uu :




ted largely as

B
red to be unaunud nd s’ng means

A e pn. the [filter net ' clean. .Also found in large

1
!f . aterrima were .large -

-u-beu\n all ‘species- e

numbers ‘o! h-n;hle ‘diatoms .apd nuam Tous 8 -u ﬂ.-uun.

e g . algae. 'nu- was puucnluly :zhg for c. »zuuu and N.

crepuscularis. ' While lvcry seties u...na large amounts

of de:rl:ul:\ thers sppears to. . Yea -p.un.- of . relative

"aportance ol\ each pocenrtal :méd source betyeen the uuou-

species in much the

ameé way as|reported by Oswood ' (1975).

‘The larvae of H. betteni conpumes large amounts of antmal .. v

\= =

material and fe

ively ‘few diatoms. Those ' of B. lglrnl

b, & © " and Huo slass on vare sqmevhat Tess :lrnivoro\u (te. more "

" omnivorous). l.nv of C. pettitt and’ N. ueguuunru
. T .

\ . s ]
were aven less c\tinlvorou-:‘l almost' herbivorous and Gu S -
ppeared :o\hn a " detritivore ‘although algaé has

been reported. to 'c

large proportion of its diet:
|«

#7  .' (Coffman et 197

ences in feeding ‘raisé a - .

‘ﬂ:e-e !.ntnrl ll:l!le diff

S :ﬂnpl- of questions. Hn’ t are|the implications for resource

partitioning (ecological ‘{lvlr#lncc)‘! How'does partitidning

“take 'piun Interpret: aust  be ted by tHe -

o \ g & .
theoratical- .nd methodological . difficulties  discussed

. e g i

previously. _unv-vn,. At \.\'»- mg that, as Grant ard| u.ck-y

‘1 69) predict, life history| patterns lly.‘cnnblnc with

ecies and 1instar specific feeding patterns to produce

ence. H.' _betteni’ is . & .

:)Lnuant‘.uo ecological diver

donsumer *of large particles.and: is relatively carni¥orous as °




: \ :; - . -

. % . 4 &
ha j‘hnan p'intnd out” .gvan!, times :before,

which ' was 1:&- ptlnclpll‘ co~, o:cuxrlns

i 7

In :m.. locatibn; the caddisfly 1’,"“ huv: first chn)il:a of,

hu lnflqving lakerderived seston. Hhue seston slone may

I8
5 nnt be upou.n: in daumuxn. :h:‘ larga buud—up of lunme

fat :he outlet (Carlssop et|
»y

5 1977), the colponen:l vm\;n :

the ' lelton may be Vltll. Al tl\e o\ltlat lny‘ 1‘!’56 }drtf:lng

1n-=eq or pl-nkuz may be u-u@ac-ughz by . Beftemi. ¢

“ lurg:_: nnd more l:arl\!.'orout H. bs:tel\i and * zhu‘xllre' Eound

predoninnntly Just .beln' the autle\:. 3 thle lll“'le of ll.

v-garnn cand  H.” nae are conpltlble in dur. and size,

‘heis dlvaloynen:nl times differ: Burins any one, gcnéra:xon
the larvae of H. g.:n. wete’ 1n } hxghe:.in-:-r number than
those of H. »-lo..onu. ., huhunou, Fuller ‘.naf nuauy

(‘Ab‘s’o)- have shown that. early in
]

ar -latvae of Bzdrngn!che

ire . generally. much - less Nasratvordiaenis ., nxdes ‘durval

tnstars. Consequently, sparna Hould tead' to eat more - "

eed priu.rxly'on'

“lazge p.‘rncu-,"ur’.ug\‘n-. ‘slossonae-would

\ B
larval live

ph[ltopllnkton and n-:‘ruu- for much of their overlapping

By 1iving xn close ptoximll’.y to “th

:g-nu still ‘benefit ‘from the

vautla:,

lloguonla lnd B

'1l.|§e-do§1yqd plankton—¢ d~urgrv-;uon y({bl Téa, evu\'

“'thogh é{.u 1o reduced. in -bund-nee, vlchoul’.




oy e encountering the severe competitive pressur

sccir  at the outlet itself. _.aterrima,. being a

w . detritivore; probably depends  oa  considerable smounts .of

which probably

“dead . ‘allochthonous wmaterial. Since the pond would temd to
: D . 4 ten

" ace

sink' for allochthonous material “it might be
- ]

'upund‘ sdt detritus levels at the &

diate outlet would

n 1o-u than- those found further downstream. .co‘nu‘qun:'iy,

rs judt below th‘

larvae occur in largést nua
© outlet. where hk-'-d.r'iv-d. phyt’opllnksnn, pre-cq\}tinnqd

4 result of the H.l:er-l darl upstream). lnd

e e pl.ainktnn:

5 g
input from the ptrd'ln hlnkl'vohld be most

a1lbchthono

laris - larv

showed very sintlar

distribucion patteins and feeding ecology, “to’ that .of C.

» distance dowastream of the outlet and tend to produce .

ts

any .v.u.ﬁ- sutface (nn; , 1977), which i turn seem

to dgter other net-spimning cad lies.. C. peteiel larvae

’und to con.uuc()nu-, on the sides of, or under nmly

})- diate outlet -and-very ~shoré: dl-:qncel

i N o

s primarily at th

sdownstr,

The apparently simple gu¥ld of fileer-feeders at the

* that the outlet has a broad system of biological filters.

The ;oupohb,n:l of 'th&myatem' are life hu:ory -ugu of

5 -'puzu.- ‘The’

* dynamic ‘and’ wiIl change
en‘panan(l -uh .-nnnll 11fe nistoky ‘changes. Such niche

divergence would s

; .'z'u’um. Hgwever, .. crepuscularis latyae sécur’ for some

N . A & - =
vt 9 lake outlet turns: out to be quite complex. 1Itiwould seem’

-chun: seston |




~
SE

"‘even’ more. efficlent ' .

increnning faterypectiic’ PR

R cnhp:titlon which fa- tuxn/ucre. i Tiche. ’divergence » such : . L ]
Co o thgt Cthe' resource: bake ‘eftpctively ';xp.ndedi Gev o
+ . L i . A 2 =8 - . g N

olng 7 .pu‘m Gomponents of :I\_A‘:-/‘e-t.on re. wore aiii:ianr.ly

u!lllild by cpuclllilt!).

e iy r—.:w st o

otf.g ot

-l:re'n‘Ay a i

dl.cu»qad, mesh eize!

7|u1‘1e: than :hu
E i :

1978) - while ch;n.u. '(iix ~-m‘l “Hynes x973) i wad

literature valus  tor ;n faih e’ nay pot

’-ppuursﬂ7 to nu. .:udy

: gerer l)/y. llrger umn thetr lulnllnd

5). | This yhannlenon ‘of. ml. nuy

both l‘.i: Yzlnd type o
found hrr.e:gsnenlc dtfieren:t

dtarribition o

.placement of

current- ‘velocity”




Thtg nay. help to ez atn i

iand.

1ts,.

Méte:are;

m:l:)uzdu vhl’en_. incresse iddenivory

Perhaps zhe"a‘ '.n" behdvioural

\vallon

argmum

Labece drife; ik

) Habitar:

A'major

uy uke = 'px-uée‘ ;. s.s unu:a. ~uuuuuon of ‘np

denll!y: -'_len;ng of " .the

-tu?n-. hl R

1n“uu¢xn.1 decrane in ben:l\h:

filtur-i!zdet dacllti&l 1- a cqmmon Ezalut: oi Lcka mlcletl

K
: ouomr (1975) found & rel.ll:innshtp buueen. tHe lo] rithutg

Cofi .:v.l dens(t;nm and doun.:{am-

ces frnm the lake outlet !hlt could be delcﬂ.he

nuth-mtﬁ,eally as & fuucmn but herdid .dmu-. :hn

,pgun-.pu:m patterns ~(le. ' ma mh.uu:.) mtf‘Jvlry

Hid-ly. " statiar . _to - Osugod (1976) ilndlngl vlth

chaum:opzchs ‘gracilis, I. found " c. »p_a,:ug den-u.ui

, ner.upummg larvae ‘was' inv -ugu: a baacd on 1ung1cnuu1" b




declinéd ‘very .yapidly with distance (Figure 7). But even

“ more dramatic were the findings for H. betteni which 1lived

almost ~exclusively ~at . the outlet (Figire . 10).  As the

sampling sites -'were .'chosen to ‘minimize  the . physical

dufunue,‘ betweeh .them, it would appesr that the faunal

c\un;es o\uexved over. longitudinal distance -are the direct

‘reuult of . presence of the'outle:. The only non-outlet

uh:ed physical: feature vhlch duuud to a gren: ! axtent
between u:u was e amount of shade’ The relative

; 1mpnrtn|\e! of this parameter’, lpetlilcllly as it relates to

onpuuzon in net-spinning’ cudd’hfllu, 1s uncertalat
. i -~
Stabiltty, although s difffcult’ pprameter ->to “measure,

48 one of the few physical differences that exist between

. ..mpu“g Aitus which may be uucuy related to the outlet.
The pand acts as 'a ‘buffer to.rapid changes in temperature, -

. water chenuuy and ‘éurrent velocity. Tn addition, outlets -

are gan:rully free of 1ice even during the coldest winter
modths. As the current nearest the outlet is usually quite
slow, ’scouring as a result of rolling stones and suspended

material is greatly reduced. Even the fce during the spring

breik-up tends to = float. over the immediate ‘outlet before

stream turbulence causes the large pans of ice to break inmto .

‘smaller chunks which,, along with snpw.which ‘may ‘fall ofFf
overhanging’ Yegetation, becous suspended in the vater éolumn

W igr ;
and act to deour areas further downstrésm...
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Since the” lake' outlet ‘provides such’ a . stable

t, those species which are best adapted would tend

B to flourish in gu’.:_nu‘nah; In fact, “Spence and Hynes-

(1971) compared ::ha‘f-un- of  an’ outlet withaan area

rpeeiving mild organic enrichment or peuuunn' due tdh the
lg\\ density but telntiv-ly low dtvgruil.y of :ha fauna. The

scouring and fl\lct\unimu ‘in- phystcal pnn-un _of -.the

-downstream make " it diftfeult - for :ny net-spinnting :
caddtsfly to forn a monopoly | (MeAuliffe 1936) wod. thus

diversity. would {e expectad “to be much greater than: that
’

: seen at the butiet: while total n\lmberl ate reduced:
“ . . s

It aight be specylated that, e \:\ pereirs and N.

‘':. Grepuscularis exist further downstream  as well as at the '

outlet; while H. betteni appears to be jfeatricted to 'the

Wy outlet, these. caddisflies. are more leurytopic or

N - specialized than'H. bettenis

.In facty ' it \huﬁ, simply @ be *
thiat "H. 'betteni has the .largest and most aggrassive larvie
\ - “and, ‘therefore, these are least” U.kely ‘tobe dilludged‘ from

their preferred aite, The other caddistlies populue the

Ju:le:. until. the car¥ying. capacity is’ resched (ie density s
at -a  maxtmum). Beyond | that point’ .any new arrivals are

1bly,

actively dx'unaggd oF voluntarfly drife dow‘na:r'um, v
as "2 Hasule oE uudul-:ory warnings; (Janssdn and V\mrutu

flvornble 'but

19795 Johnatone 1964, Silvet 1930), to'a’ le

1979).  ‘Tnis - drife ‘could result .in the ‘apparent lag fn
o~ ¥ G - i = . ¥ 14

i ., %
h ( .

* desi ctnuded logation. producing density:, dapewdan; detee

g i (Hullar 1955 Waters 1965, .Dimond 1967, chkn and nggllu oy
Y.
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development time observed im . specimens’ ‘in. . downstream

i\
i

stations thesg. stations..ars colonized later then the P2

‘outlet-ares (Figures 9 and 16). A similar- “observed

for several- blackfly speci % \a Swedish- lake outlet

i turn, explain some of

. 1977). ‘l'hll

(Carlsson et

B the reparts -of female caddistites flylag upstrean-to deposit
“ " .their.eggs (eg. Roos 1957). Certain tq:un- of the lake

outlet ‘may ant e oupuuxen cues to ‘n.e adult femalés.

;:lm; atea, while thu

sity dlpandant arige would be observed. (lylng i

of ovxpui:ton sites. Hhuu "this density dapanden:e Ip\llltl

tel couuuc: Pncklrl!y s (1979) :unn- which lndicued the "

11 ns - of Hydruplyche lpeuu vu- generally Aen.lty

independent, it must be kept in aind that the densities

‘.encountered at the Axes Pond outlet were much greater than

those of her .study. . -

d S et ESTAiLtsuulut or»_A LAKE OUTLET 'COMMUNITY g, F 4 P

nun. con-u- ed how these spectes ate able’ -to ‘exist

!togegher i . spite of their ourhp in " food capture

. '-neh'n‘iq'nu

the qu--uun of ‘how they .c:q-;iy.

" themsltves

" the ou:n{ _St1ll' rematns. " The “actual

a0 3 y 7
<u:u‘gn’1uon b Take - suu-: by adule ] c.eu-mn

problb!y atl 4 duucui; "una_

. those unuh nave spectelearly

uolud to Ln\ublt am.u ‘regions could e11 be expected »éq

for oviposition. As.this’.

ury -pgune nutll: eu

tegion along the ‘st the de; ucy c! eggs




z N
 latd in. ‘this emall "area by these caddisflies is prpbably
=R

. © _quite high.’ H. hauuu eggs are laid 1.": than most of

the _other mn’.l-( p-cu- L it might be axpected that’ r.hna

€8gs and early’ instar 1uvu would' be readily removed .by

larger 1nuu isstue, . of Hisparna -+ and perhaps N.
P R
i t!&gulc“lltil and c. pettiti. However, since ., densities

.7, -during. "mid . summer . ‘are quite low and early, fnstar

.. hydropsychid larvae’ are generally 'not: very carniverous

¥ E o “
short .time, 'H. 'sparna and H.. betteni can co>exist  at the

'+ outlet.-~

This ' in'spite of the fact thac H. sparna arrived
first’ and both tend to. oceupy similar locations on the

substrate,

B - the “ eiuge dao dqnslrluu become ctitienl He

} o . (Fuller’ and Mackay 1980), ‘it may be possible that, for'a
1
|
i
|

tteni larvae would ;be cnlpll’lbla‘ 1n size uh:h thoae Jof H.

sparna’ even thouxh it

battént larvas exiat;’ ptndomllun:ly ¢

" \m .n'aunu ln-ur. At this point  a -difference in

\‘ggn--we hehuvia\u: ot carnivory may be the deciding factor

bettent at the outlet.

which deteraines the dominance of He

C. . pettiti ‘adults emérged early and laid eggs early enough' ,

1;1‘10: to’ the

e _':iuc hatching larvae. could establish ne

hatching of Lydzopayche larvas.' Aleo, C. pettitt netsmay . M-

“occur .in Togarions which, . dre, ladgaly 'lmlultlbl: for

Hydropsyche “and , thud’ ‘avoid: annpe:lunn. Personal

5 5
observations.indicated tha

C.. 'pettiti nets were built more

e . towards the sides pcé\-:nuu rather than the front or top

et then (:n kpr‘ef‘u'r

location for Hydropsyche).  Also, .

for ‘mature 3

nets were lomalimhl found o ver crevua- too nuJ.\

-
Hydropsyché larvae td inhabit.  However; sheer numbers-alone
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seem to -insure existence. of . C. -pettiti larvae at, the
outlet. N. crepuscularii is, so’ general in it habirat— .

requirements that'it is problhly tha beIt equippeé to -vuld N

|

cényezx:4'nn by iexisting in .areas ‘wnsuitable ' for - other i

species.” - In. addition, -the flarge b‘illnwlng‘ nets'which it E

produc: seen va interfere | with hyd.ro\pl/ychld nets | 80 ' H

' lnblcr.-:e'wo‘. with Alunc\\ed. ‘abandoned Neureclipsis nets from “;
\ the ‘spring are often atill fres: of. hydropigchids im 'hce_\/ o i
\\lunuer i ‘ Consequently, pre'-l:ondlt!.onud sites, sometimes exist ; i

sz yaing N c:ap.cnl.u- 1"".. : i

PRODUCTION' IHPI.XL‘A"I‘IONS« Y

“Whgle precise production’ estimates are not -within 'the

cxors ‘involved in obtaiilng.

scope of this study,isevera
them have been mentioned: -It s obvious 'that 'any ' biomass

estimates derived from summer ‘sanpling prograns will be

1nunr “or st n-the e88 stage, making them duucuu to

small since 1u§§.-hu. of  latvae .ate in the smallest
collect, and peak standing crops océur “from late 'fill. to
-prln;. In_ turn this gnner-nuunn must be tempered wuh
the .kiowledge that “production estinates cen ot be
transferred from. oue atuly to another because lite nu:n:y
GHEERREE, e SRR "xh. same. species, differ vith‘

geographical lochtion. Any attempt at deriving a. production!

value for 4’ given -\y.zm nust be b on 'an’ independen

.study of the faunal life history patterns of that self same

system. - Y
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The reduced production found: in Axes Pond ;.;:1=:,
relative’ to nainlind :_‘un_;lan can “only A\;_e‘ examined
superficially by comparing the peak standing erops for . the
dx;tferen: systems. Cushing (1963) found 3,340 campodeifornm
Trichoptera per square foot (3591./ 0. 1 suare meters) below

| f
n‘le!lel of lakes. on the Hnntteul River, Saskatchewan.

Ouvood . (1979) observed a maximum d!l\llty of 5555~

hydroplychid larvae pér 0.2 square meters (2777./ 0.1 square

mu:er-) at Owl Creek, Hu‘n;ln& Axes Pond outlet ‘Gould ban:

a | peak dennlty for "all -met-splnning c.daufuu stdted

(!ydroplychldll, Phllnpo!unidia and Polycan:ropodldlu)

\:v-d

1z§s ‘ber’ 0.1+ square  meters. v A highar peak vas o
further. dom ream (1999 ‘per 0.1 squa

aggregation of C. - Wterrima -(See Figure 6 Dec:,

', B). In addition, the existence of

semivoltine life

hiatory in some'of .the Newfoundland

creates a further complication.{n . that e-:’zn_’ ‘these . low,
estimates may overestimate the.actual annual production. .
SESTON : \

The precipitous’decline in seston usually observed at a

" outlét 1s' thought .to be due largely to ingestion by

f1lter=feedtng ‘organisms -  (Maciolek . and - run.I‘ 19%68).

neleltcheu vho have -ému.d seston  dynamics
e e
ceund only one fil:ar-hadnr group. This . may-

|

et jal:. 11972, u.uohk*.nd Tunzy 1968, Ulfetgand 19(3).

Dpers) due to @

inning caddisflies
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(eg: Oswood (1976) observed both = Hydropsychidae and

Simuliid,

in large ‘numbers 4t 4n outlet) -which usually’

. corresponds with a much more drastic declime ‘in  séston at _.

| the .lake ‘outlet than cthat ~ observed for a_ - single’

nuu feeder group. In .contrast, there was no significant

in total seéston between any of. the pling stations

00k. ;. This may be ‘due, in part, to_the scarcity of

| Within, the® seston are uun'{ couponents. The

tnclude” the deifting ‘arehropod pwy:apunkzon and’ detEdty

Dl"uung -nhupodn were nnarllly !wund 16 ¥Rall sumbers 1n

ton. sanples. uou-u:.

eries nl Arife lauplql tAk.n

over 24 hours at the lake outl

showved' a distinct’ pell in

driffing organtsms ‘'shortly after dark (Pigire 18). Such

ge increases in drift at a:..m are common (Hynes 1970).

Most of ' the  nocturnal incresse in dl’L!!‘ at the Axes Pond"™

outlet vagidue to' lake déuud plankters (Cladocera and

éopepad-). This ean:rn-:l with Oswood (1976)," who saw large

aumbers of larval and adult. fnsects in the ton.

Downstr: export of lake plainkters at night is certainly

W
related .té vertical migration of Cladocera and Cobepoda inm
4 14 /

the lake water column (Wetzel 1975). The existente of this

pulse of lake plankters entering the outlet streanm indicate

availability of a qualitatively and quaneitstively digfetent

€ood source :h-t 10 unzqu. -uon.-c flowing vater syste
This £o0d source vas utilized to varying degrees by all of
_the net-spinning ' caddisflies present 'in the Axes Pond




b7 efftctently .filter

“diurnal pattern of vertical migration but to a 1

“plankton.

decline “over . a short  distance indicating  some

settling’ of: pllnklnn on ‘the

ybstrate ‘and u( selective

rlmnv.l from the ul!on by outlet flll’.lr-fl-dtr- vcl‘e taking

place. Punhumnn, since the disappearance of zooplankion

from the outlef corresponded’ :ou.uy with the distribution.

of H. betteni, there may be a close relationship between

the two (ie H. betteni’larvae had- a large ‘component of

animal rémains in‘thelr guts)s . ¢ 1. - = \

Sinilarly, phytoplankton would be expected to . .show a

ef extent

" than zooplankton. There: is,, however, no strong evta-nce"fu

this in the Axes Pond da

While phy:up’lmkmn sl werinet
by the'filter-feeders il.l ramnvll Erom l:hu Hll‘.el’ column was

much slower with lLsnifﬂcln: di.ffetem:el in. abundance

_ohanrvﬂf only betvéen the outle: lnd the -uuu"n furthest

downstreanm. - (station -'D'). This may lndll:l!e !hlt the bulk

of the filter-feeders have nets with mesh !izal tob -large to

amall,  lgrgely. unicellular.

a m-. hes ‘the finest'meshisize of any - of

the  .nets .em:nunt.tld \n}: fts ‘preferred mec. location (\lndlr

llone!) would remove it frnl areas nf faster, more turblllent

‘fiow “and. this’ away tvoa areas’of: highér sisving ratess ' 8.

on -




nenuu'. /was dbundant at all locations along the

4 in abundanc

Ta all probability, - it imer

downstream frnl [hl outlet. Thll a lulp!ton ll b sed on the

fact that znoplnnklon gd phytopldakton nuabers were shown

to decre

signiticantly ‘as ‘they Jorograsdad downstraam

b total . seston was unghanged (ie detritus réplaced the

plhnkton which was. remaved)+ The ;-pan.u. of detfitus in
the” diet of the ouletnet y

pinnln; elddi.(ly 1.: ae

" have been masked by uu 3 ot 11 - slgae

" many quthurl have ¢

~
and- Hackay 1980):.° Is 'this -detciial matertal acting'as a
-— s

2 l‘tll’.ei-i.ed'lr-'\ This 1s still unclear.. Only C. a ér:l

pruulnt in. the guts examined. 'In pr-ueu. studies, although

ifted thé ou-nx-u. as clfulvaroul,

tha bulk of :h.

u-ninEnu- or herbivoro

aanorllly baen datritus (Cudiey and Wallace 1980, Pulle

‘' substrate for microflora which is ~used, in' turn, by the

.ppuua o be -p.u-uua for ‘detritus feeding. and {ts

presence in rnlntlv.ly 1|r|n numbers lt all locations below®

j the outlet indicates that-datritus is r.uu, available at

_Although appreciable ‘amounts of  non-planktomic

arthropods ~and’ periphyton (ie.  benthic diatoms) were

observéd in the caddisfly gut —contents, they were not a

- significant component of the sestof. This {ndicated grazing,

be' involved ‘in ‘the fgeding of Filter-feeding

caddisflies. Grazing behaviour has been reported previously

by Fuller and Macksy (1980): ' This =may be an . -important

[
|




‘feeding .behaviour during :Ve winter ‘moaths when plankfon

péak, avallable -nutrients ' b

T W . :

abundance was low.

-
: R L
w . ° Seston concentrations ha \e traditionally been “@ssumed

to. decrease downstrean fro

the, lake Gutlet to some steady
state Lulne.. However, o.\mod klﬂé) féund a ' rapid’ decline

in . seston dlrectly balnﬂ : 1lke|uut1et followed hy“n

finding Was

nade 'hy, "Maciolek p‘np}u&d’ that ,
this phenomenon  wai

Heterotrophs iingested ulé ‘eeston and nonvqr!ed !.t‘l.nr.n‘

nutrients useful 'te the puﬂ hy:un. The

consequently, Lacress
As periph: I.Dg pxodu:thn r!lch!d a
P

me

heterotroph activity

nd pnziphyl:ul\
production further downatréam deelli.t:e =w1c of this'
chain ofévents would be a pattern such as that ublervad by
0swood, (1976). " TFurtherasre, 0 wn';a-’(mm) dencnscrated

nd u)npls\lk:nn, parlphyl:on nhund.nce

that, = as:with phyto=

has a

songl pattern. Pltlphytdn was' moré-abuadant in the

upnngl-umu,' than in  wintef. This' seascnality

I

uuuhu:ad “to dlff:dng ugmu of| "1light  and temperature. .:
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| , b y r
/ CONCLUSIONS - *

1) Zonation sxists in the .abundance

id distribution of

pinning’ :nd‘dilflial vi.lhin

ort. distant

pncie- of " ne

. [from dn outler. ' Wigheat densities ' and biomass  of
/ )

1' net-spinning  larvae ‘were found in the

ationk closest to

f e
the outlet-wish_sttenustion of mumbers downstream:
i , '\

2) Hydropsyche betteni was found almost exclusively .at

tHe immediate outlet. Hydropsyche sl hse and Hydropsyche

sparsa were found, predominantly, just below the outlet but

vere: also. found dAn Tler oumbers - further downstre

pettic was @most abund at the outlet but
existed in 1‘1"- n\llblrl for some distance below 'the outlet.’
Neureclipsis crepuscularis wa: alsc most abundant at the

ou:ht and puun: in lqz!e numbers for some distance

downstream Bu: did not show’

marked i piefuresce for the

iomediate 9\!:1.: ‘as m{c. [.:tltl. Chlnlrrl ltarl‘inl wll

(nund below uu outlet and 1n ul,ud.ul.y hega mmhdu for a

duunn of at les

t 335 meters?’

: 4
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3) Biomass of net-spinning ogddisfly laryae varied
theoughput e  yaue -Fuil batvaei) sPaELonse: “Miatain vilues
vere obtatned betweg@'June and August. Maximum values ‘were
observed Guving the late li?_tin.‘ lnd‘dl‘ll:’.ng the laie a1l and
early winter. ¥axioum observed biomass of h:7‘|m wet weight

/ 0.1 square meters was observed at station 'B' (December);

but on most sampling dates, highest'values were.observed for

ost downstr

station 'A'. The.

N $
m station (station 'D') had,

ey -
. consistently, the“Igweat biom,
SR -
=0, 3d ) A
4) Life higtory patterns of the nec-spianing cudﬂ{!\i.nl

of any of ‘the stations.

are not necessarily comparable with those ﬁunub.d for r_|u

ne lpu:lau on r.h\ muinllnd.‘ Newfoundland popul-uom :.n\i

to ovurwlnnt in u:un 1n|nn than ‘mainland populations.’

rnr:he:noge,_‘ Newfoundland ne:»sptnning caddisflies . are

univoltiné and/or semivoltine. Semivoltine iife cyclesiWave

not . been 'r:cogdl:_e_(k for these met-spianing caddisflies; - -

pr’.vuuuy.‘

"5y Lntvle of most lyaci:l of hydropsychids tend 4:'0 “bé

Aarger than those of the respective mainland populations.

i 6) Dlnsity {iepm'deri: drift r‘eux;éd fn s, developmental -
gradient -uhu\ the' densest popuuuon. at, the’ outlet.:

e nh-e!ved at . the

"Larvae of a given genération ‘hich::

ou:le: were ganenuy foun L An 1uu uuc.u than those
found in,stations, Eun:hu! doviistreans’” This is thought to ‘be

due to the high® danu:u- of nat=! .plnnlng c.ddu:ueu at :he

outlet and the uxun. comp-:ltlve dupucamn: of ‘smaller

i
H




" tostar htv:n to locations Eurther ‘dw&-n das.

‘systeém and  nmust pot he conflned -t

5 redlu:ed but 1n(‘:ermedlnt= ‘ioml l&za pal‘c’.eie 3

7 ou:lez. as . well "
s 3

A7) Prudur_tion estAmates nquir:/ys'u-r L‘yuud study of the .

ohe, LocatLon, 'Seasonal
variations, loagitudinal vnuz{on/ﬁn relation - to po.mim

tem, an [I\e ueturnnna of

1n ‘the. drainsge - &

..-uox;mq un cyclel in local opu)‘nzon- vhlql\ p:nduce

nigh ™ standing cxops -with'relafively low amnual produenon

are ‘all important vulnblel_‘ be »-dduaud in’

future uumcu of pmducumﬁ

(eg - capapodl).

fdtopsycne na'"unn'

. ises ﬁl!nlvoro

(el dlatnmu)

are rendlly' -vuuaue. An these’ in-tgrmedi-l:e Eood .ue ?

ery  abuil n:‘ for” aote ‘a1 asice downnuam

eg:

apinitng -
yehe! peul:!. and Neure:llpll.‘ rgum.nm),
vhlch feed pndoninn\tly on’ m- food type,  exist ‘at the’

“turther dnvnu:tenu. The lipger food

‘particle:s1zes are qulckly removed —e:on thes water " ‘colymn
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HONTH SUM OF RANKS N . MEAN RANK

s - , 719678 250 i .2827.7
2 2518264 , ¢ 722 3487.9
3 6046305 1517 3985.7
b 6119540.5 1555 3935.4 .
5 1845648.5 622 2967.3 -
i 6 - 702839 * 379 1854.5°
17 1659671 . 313 5302.5
|8 2417437 598° Loh2.5
f' ;8 593345 187 3173.0
10 1h5517k.5 421 : 3456.5
1 1409213.5 390 3613:4
12 1293105 " 364 38552.5

CORRECTION FACTOK FOR TIES (CAI.WLATED As DESCRIBED BY GIBBOI‘S
(1976) = 1974,

(142) -~ (9+|o+|l+12) 235.2
(142) = (3+4) . 206.2%
- 202.2
(3+4) - 5 T 246.3%
(3+4) -6 - 305.0%
(3+4) - 7 332.4%
(3+4) - 8 25014
5 - 365.1%
6-7 k27.9%
7-8 390.9%
8-9 469. b

*SIGNIFICANT AT P<;05

" CONTRAST "L "OBSERVED VALUE - CRITICAL VALUE (P<.05)
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