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~ Adult end larvael caddis flies (Prichopters) were collected in and
around Dougias Iake, Cheboygan County, Michigan snd from _other lakes
in the vicinity as a part of a statelvide inventory of aquetic insects,
Descriptions of the collecting sites are given in the body of the report.
Collection of larval or pupal stages of caddis flles was rather disap-
pointing considering the numbers collected and the time spent. Adults
were teken in quantity by the use of a standard New Jersey style
mosquito light trap. An experimental subaquatic light trap was con-
structed but was placed in use too. late in the season to attract many
large Trichoptera larvee. A description of this light trap is given
along with s list of the orders and groups of organisms attracted by it.

The biology of the early instars of Triaenodes sp. (Ieiotoceridae:

Trichoptera) 1s discussed. From this study, it seems apparent that

Trisenodes larvae have stadia of about 3 weeks between first arnd second

instars, and that they are phytophagous,
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Introduction
A survey of the caddis fly fauna of Douglas Lake, Michigen, and

vicinity, was undertaken as part of a state-wide inventory of the
aguatic Insects to be found in lakes, Insects of other orders are
not considered in this particular reporf. The period of study extended
from June '21 to Augustc 17, 1951, The Univereity of Michigaen Blological
Station was the base of operationsfor all field work.

Acknovledgments

The prcblem was under the general supervision of Dr, Justin W,

Leonard while the taxonemic werk was supervised by Fannie A, ILeonsrd.
The actual field work and biologlcal aspects of the prcblem were
directed by Dr. H. B, Hungerford of the University of Michigan Biological
Station, and much help and advice was received from him. Other members
of the Biological Station staff were equally free with suggestions and
equipment., The Institute for Fisheries rResea.rch, Michigan Deparbment
of Conservation, supplied much of the equipment used, The subaquatic

light trap described in this report was fasbricated by the working crew
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of the Biological Station from both their material and supplies from
the Institute for Fisheries Rgsearch.
- qu_zipmen’e

Collecting gqui.pmnt used included a boat and outboard motor, a
long ha_ndled _aquatig net with a cloth bag about _12 inches deep, a fine-
mesh wire screen scap net, plankton net, plant hook, Ekman dredge and
two light treps. The first o__f these ﬁo be usgd was a standard automatic
mosquito light trap. The second was a light trep for underwater use
designed by thg author from suggestions by Dr. Hunggrford and modified
from one previously used in stream work, |

Collection Areas

Collections of caddis flies (Tricheptera) werechiefly made in and
on the shores of Dougles Lake in Munro Township, T. 37 N., R. 3 W.,
Sec. 17, 18, 19, 20, 21, 22, 27, 28, 29, 30, 33, 3k, Cheboygan County,
Michigan, Some collections were also made from the east shore of Burt
Lake, T. 36 N., R. 3 W., Sec. 11; Lancaster Iake, T. 37 K., R. 3 ¥,,
Sec. 5, 8; Vincent lake, T. 37 N., R. 3 W,, Sec, 16, 17; Black Lake
beach pool, T. 36 ., R. 1 E., Sec, 21; and Nelson (Nolton) Lake,
T. 38 K., R. 3 W., Sec. 15, 22. Other collection areas included the
mouth of Nigger Creek at Mullett Lake, T, 36 N., R. 2 W,, Sec, 16, all
in Cheboygen County, and in "Pellston Poels," T, 37 N., R. 4 W., Sec.

22, Emmet County, Michigan.

Douglas Lake
 The shore line of Douglas Lake was examined for possible collecting
areas, The ones chosen reflect the various types of habitat found in and
around the leke, with the exception of deep water (over 10 feet). (See

Mep I.,) Adults were taken by a standard New Jersey style mosquito light
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trap on the shore of South Fishtall Bay, by sweeping over thg weter in
various areas of the lake, and a few by sweeping -vegetation along the
shore, The majority of adults were taken by the mosquito light trap.
Larvae and pupee were collected in various areas of the lake and its
beach pools, ‘ .

The light trap was placed (Map 1, Station 1) on the southwest
shore of South Fishtail Bay, near the Biological Station boathouse,
within 10 feet of ‘t‘he shore; the area near the trap was sandy, covered
with some small trees, low willow bushes, weeds and poison ivy. During
ihc first few collections, the automatic timer of the light trap | was
set to turn on at 10:00 P.M, and off at 4:00 A.M. The time was changed
as the days became shorter until the trap was in operation from 8:30
P.M, wntil 4:00 AM. On occasional dark evenings, the trap was turned
on by 7:00 P.M. No systematic attempt was made to ké.etermine vhat
particular period during the night was ﬁost productive, although casusl
observetions indicate that the early evening was more productive,
particularly if the night were cold. ‘

Larvae vere collected along the east shore of Grepevine Point (Map
I, Station 2) by picking individual rocks, by "shoveling” the bottom
wi_th 8 fine mesh wire scap net and sorting the gravel, or by picking up
individual specimens when they were noticed moving on the bottom.

Representative of the weedy shoals of Douglas Lake was the northeast
portion of "Wites Flat," (Map I, Station 3) a collecting area
varying from 3 to 10 feet deep with rather heavy growths of Scirpus,

Potamogeton, Elodea, Myriophyllum, Ceratophyllum and other submergent

plents. The bottom was sand to gravel. An Ekman dredge wes used,
'bbth to get bottom samples and to obtain the roots of the plants for

exanination. Here, as elsewhere, larvae were infrequent in their

distribution.
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~ Marl Bay (Map I, Station k), was investigated end collections
attempted. The bottom was marl and the vegetation conslsted almost
entirely of Scirpus. No larvae were found in this area.
larvee were collected at the mouth of Bessey Creek (Map I, Station 5),

where it enters the northwest portion of Douglas Lake, Here , the larveae
were collected by pulling up water plants with a plant hook, Those
larvae found on Elodea were elther near the roots, or in the bushy,
bud-like tips. Few were found on other plants or in the more exposed
mid-section of gl-.?.‘i.?ﬁ' While Balduf (1939) states that some larvse
feed on algae, and personal observations lead to the same conclusion, none
could be found in the long strﬁnds of filamentous algae examined from
Bessey Creek.

~ Other larvae were collected in the Sedge Point beach pools (Msp I,
Station 6), which have m_z&dy bottoms and a maximum depth of 3 feet,

an_d are vegdy with Elodea, Potamogeton, Nymphaea, Nuphar, cattails,

various bulrushes and other vegetation. Caddis larvae were found on the
vegetation, on the mud or barely in the mud, rcentrary to collections
in gravel-bottomed sltes vhere they were frequently found in the gravel.
Both nets and the s}ubaquatic light trap were used to collect in the pools.
The shore of Douglas lake In this area, composed of sand and gravel,
is exposed to considersble wave action and appeared to be practically
sterile as far as Triciloptera. larvae were concerned, ,

Hook Point (Map I, Station 7), partially encloses a forming beach
pool which harbors the typical beach pool vegetation: cattails,
Scirpus ‘and. other emergent and submerg_ent plants, including Nymphaea
and Nupher. Off the end of the point are found beds of Scirpus in a
marly to sandy bottom. The subaquatic light trap was used here, as

well as off the north side of the point in a weed bed at the drop-off.

Net collections were attempted in the pool area with little success.



-5a

Collections were also made in the beach pools on East Point (Map I,
Station 8), but these pools dried up fairly early in the summer.
Collections were attempted along the drop-off east of East Point by
using a weighted circular plgnkton net 12 inches in diameter. _ "I.'his net
was d:agged hehind the boat at various speeds but was an unsuc;céssful
cqllecting device because the cloth was too fine-meshed to permit
the free passage of water; a "low wave" was set up in front of the
net which pushed the plants aside and defeated the purpose of the attempt.
The 1dea might be usable with a much coarserfﬁmsh net bag.

The Big Shoal (Map I, Station 9), was used as a collecting spot for
the éubgqua.tic light trap, which was placed in a bed of Scirpus in
approxima.tely 5 feet of water. However, a conslderable pertion of the
catch consisted of a fish,

Other Areas

Adult caddis flies were collected on trees and in a field about
200 ¥ards east of the she_re of Burt lLake.

The west shore of Lancaster Iake, formed of gravel and rubble and
subjécted te considereble wave action, was searched for larvae. This
lske is somewhat more acid (pH 7.2) than is Douglas {pE 8.2) according
to Dr. F. F. Hooper (personal communication). Here were found mostly
Molanne, with some other familles represented by s few specimens, The
weed beds of this lake were not examined thoroughly, but no Trichoptera
vere found in thenm. |

Vincent Lake also yilelded chiefly Molanna ceses, which were empty
when collected, The south shore of this lsake was marshy while the east
shore had a muckf-clay bottom with some small s&reas of sand and gravel,

erllections at Black Lake beach peol were chiefly made to obtain

egg masses of Triaenodes but some larvse also were taken., This beach
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pool is of verying depth, and apparently has & boggy bottom with
numerous holes over 6 feet deep. The bottom near shore 1s muck.

Vegetation consists of NmMa, @m, Ceratophyllum, Elodea,

Myriophyllum, Scirpus and cattails,

Nelson (Nolton) Lake was visited with considersble anticipation. It
is a shallow lake that apparently dries up oceasionally until the only
remnants of water eare in the ditches alongside the road._ There is a
solid bottom of grasses with some willow scatiered about. The deeper
portions, ditches, are 3 to 4 feet deep but most of the lake was only
1 to 2 feet deep when visited. Along the ditches are found numerous
willow bushes and cattall clumps. This leke was very poor for collection
of Trichopters although other aquatic insects were present in fair
nuzbers. v
- The mouth of Nigger Creek, emétying into Mullett Lake, was resommended
a8 a location where caddis fly larvae_ might be found in freshwater »
sponges. None could be found however, even by the informant, on the
afternoon spent there. Thls was a deep area characterized by rocks
covered with algse and some freshwater sponges., At the extreme mouth,
some 50 feet beloir, the bottom was & mixture of sand and gravel, also
spparently sterile sc far as Trichoptera were concerned.

"Pellston Pools" are small claj-iait pools, apparently filled by
rvun-‘offv‘ water, theybsupport rather heavy populations of aquatic
Hemiptera, Coleoptera and Odonata, From collections made at high,

moderate and low water levels however, there seem to be very few

| Trichoptera in them,

Collection Notes
The night of July 27, 1951, was very productive of adults collected

by the standard light trap. There was a strong on-shore north wind
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with rain beginning late in the night. There seems to be no obvious
reason for such & heavy collection in Qné night. The increase in
numbers of adults collected was noticesble during ény werm, rainy even-
ing. This summer was cooler and had more precipitation than normal,
as evidenced by the report for July at the Biological Sta.tion: the
lowest meximum tewperature (86° F.) in the station's history, and
almost twice the normel precipitation. Many days were so windy, and
the lake so rough, that it was 'nQ'l; sensible to venture out in a boat.

MSubaquatic 1light trap

The subaquatic light Trap (Diagram I) comprised a wooden frame 12"
x 12" x 24", made of 1" x 2" planed stock, covered on the inside by
window screen Va.na. inside thzit by dark c¢loth. It was ballasted by72
window sash weights, 21 3/4" long end 2" in diameter, weighing sbout
25 pounds each. It was originally made'with’a ftm.nel constructed in
the same mani;er with the only light shining out through the funnel
opening from a 2-celled flashlight in a 2-qusrt Jar. This was very
evidently 'msatisfactory and was modlified by repla.cing‘ the funnel‘
with one made of fine-mesh (40/inch) wire screen. This funnel was
entirely open to tﬁe transmission of light from a sealed-beam automobile
headlight ;Qowe:ed by a 6-volt battery. The headlight was set in a
9-inch-dia.meter common furmel which was held in place by two pieces
of No. 9 wire running through the frame of the trap and through holes
in the funnel. The battery was connected to the "bright beam" post of
the head]_.ight » and to the ground post, by 50 feet'of rubber-c_overed
No. 18 house (110 V.) extension wire, There was some resistance by
this wire, but sufficient current reached the headlight to give a
good beam of light. The headlight would burn satisfactorily for 12

to 1% hours but the battery then needed to be recharged.
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It is suggested that any subaquatic light trap of this sort built
in the future be modified as follows: it should be constructed from
1/2-inch angle iron for the frame with the wire screen, of 30 to 40
meshes per inch, soldered to the frame; the length would be reduced
by removing the spout of the funnel holding the headlight; and a solid
bottom of galvanized iron used in place of the screen to help keep
the bottom coze from seeping in and obscuring the catch. It 1is
possible that less resistance would be offered to the electrical current
by rather large, solid wires, which would probably be more difficult
to coil and use., Such a modified subaquatic trap would require

smaller weights, if any, and could be much more easily handled.
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, Collections
The sufpaq_uaticrlight trap was placed in the west pool at Sedge Polint,
in two areas at Hook Point and on Big Shoal in the lake proper, It was
used with the 1ightb on and off in order to be fairly certain of the
attraction by the light. In various of the collections were found:
Turbellerie (Planariidse), unidentified
Hirudines, unidentified
Gastropoda, unidentified
Entomostiraca, unidentified
Copepoda, unidentified
Arachnida (Hydrachnidee) unidentified
Insecta
Ephemeroptera ﬁymphs
Odonaeta nymphs
Hemipvtera
Corixidee
Notonectidae (Buenoa)
Plealdse
Nepidae (Banatra)
‘Belostoma.tidae
Coleoptersa
Haliplidee
Dytiscldae »
Unidentified lervae
Trichoptera
unid’ebntified small larvae
Diptera '
Chironomidae (Tendipedidae)
Culicidae (Chacborinse)
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Two fish were taken in the trap. These were a pumpkinseed (Lepomis_

gibbésus) , 2 7/8 inches long, and a smallmouth bass Micropterus dolomieu),
2 3/h inches in length,
Blology of Trlasenodes

The in_i'orma,tion glven here on the biolq_gy of Priaenodes (Leptoceridae:
Trichoptera.)r was obtained in the course of a probiem directed by Dr.
H. B. Hungerford at the University of Michigan Biological Station.
This problem was concerned with the rearing and biology of the early
insta.rg of Trisenodes sp.? larvse. »

The egg mass of the spécies of Prisenodes studied is a circle 4 to 6
mm, in diameter 'and about 2 mm, high in the center, sloping to sbout
0,8 mm, at the outer edge. These masses are de'posited on the underside

of the leaves of Nymphaea odorata (vhite water 1lily), and more rarely on

Nupher sdvena (yellow pond 1ily), within 2 to 4 mm. of the edge of &
hole, or of the leaf, fI.fhe females seem to prefer the medium-sized
(6-inch;die,mte;-) Nymphaea leaves that have holes in them. The largest
bmmber of egg masses fqund on one leaf was 58, on a small Eymphaea leaf.
An average-'sized_egg mass contained 171 eggs arranged in a f}.at spiral
from the center outward. Some spirals seem to have rows of ezgs two
deep vertically, but the more usual mass has only 1 row in the spiral.
The viable eggs are yellew-ﬁhite ovate spheroids averaging 0.25 mm. by
0.30 mm, in size and are imbedded in & water-green to clear gelatinous
matrix. This matrix forms a tough outer membrane that serves as a
protectivé device against »entomophagous larvae and desiccation and the
matrix also protects against shocks and jars since eggs are so lmbedded
as to be surrownded by a wall of the gelatin. When viable, the eggs

are translucent but become opaque cream-white vhen dead.
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No definite information :_ls avellable concerning the incubatlon
period since there was no definite date known for the oviposition.
However, from circumstantial evidence, the incubation period sppears
to be about three weeks, The newly hatched larvae remaln in the
gelatinous mass 'fer two or more days usually hatching end leaving
the mass together. Occasicpally there are masses in which some eggs
will hatch and the larvae will leave the mass before the remaining
eggs hatch. The larvee feed on the gelatin while they remain in the
mass, but no molt was noted during that pericd.

~ The egg masses were placed in petri dishes, still attached to the
portion of leaf on vhich they were found. By the time the eggs hatched
and the larvae were ready to leave the gelatin mass, the leaf epldermis
had begun to decay and slough off. The larvee fed on this decayed
material and built thelr cases from it. At no time were they seen
to eat the firm, green tissue of the leaf, nor were they observed to
eat the other larvee, living or dead. Cases of dead larvae were eaten
if the amowunt of 1ea.f was small and a short supply of food existed.
No oxygen was supplied other than that originelly in the water and that
added by the leaf before It decayed.

Because of the variation in size of the head capsule, difference in
distance between the eyes and in total lengths (See Table I), in addition
to the variation in types of cases, 1t is considered probable that |
thes_e larvee developed threugh 2 instars end some reached the third

instar. The approximate interval between molts was 3 weeks in the

la.bora.torj.
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Teble 1

Comparative measurements of Triaenocdes larvae In millimeters

_ length
Total Head capsule Width between eyes

first instar larva o
from gelatinous mass O, 614 not sclerotized 0.10

first instar larva ' ’ '
from case 0.80 0.10 0.10

second instar larva
from case _ 1.28 0.16 0.12

third instar larva

T;;ese kggasq:ement_s are necessarily approximate since _the ogulg.r screen
T;ra_.s calibrated aga_.inst’ a ruler and no al;aw_a,nqe was ma.ae for stretching
during removael from the cases or for shrinkage in alcohol.

The first major activity of the newly;%free first instar larva is
the régns‘cr‘uction of a bushy, loose case, from the decaying epidermis
of the leaf. The second instar larval case was much more compactly
c_:onsi;ructed but was not bullt in the tapered cylindrical shapé typical
of the genus, as was the third instar larval case.

Trila_enod_es larvee sw:lm in a _:apid, Jerky manuer by the oar-like
manipulation of the ‘elongate hind legs. Walking is done by the short
fore legs and the moderately long mid legs, with the third pair acting
es balancers. The prothoracic legs are also used to aid the maxillary

palpi in smpiﬁg food toward the mandibles, while the meso- and

metathoracic legs act as holdfasts. Ac_tual feeding is done while at rest,

although the feeding animal does 'graze',
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Some of the possible reasons for the failure of certain of the
cultures were: 1nf9rt111ty of eggs, desiccation, shqrtage_g: focd due
elther tq_lack of leaf decay or an insufficient amount of leaf present,
competition for/ltmited foodrsupplies by other phytophagous larvae,
the growth ofrmoid, or excessive heat,

It was impossible to determine the one or more species of
EEEEEEQEEE,?sed inﬂthe study sincg the avallable larval key (Rogs, 1944 )
apeswpet i@entify all specles reported for Michigan by Leonard and
Leonard (1949). o

- The fqllawingrlist of 39 specles of Trichoptera fgcm Douglas lLake
was prepared by Fannie A. Ieonard, who vérifiedrur. Walkgr's identifications
of his earlier cdllections, and who dgtermingd all the adult mgterial in
the collections made later in the season which he was unable to study
before rgtu;ning to his classes at Kanses University.

~ Almost all of these speclmens were taken by the New Jersey style
light trap, and hence represent only the phototrgpic eleﬁents of the
Douglas‘Lakg cg@dis fly fauna, It should ?g noted glso that cqllections
were not inititated until June 21. It is safe to assume that a
cqnsiderable number of speéies had complgtgd thelr emergence and adult
life prior to thisrdate, and that certain other species may have appeared

after August 17, the terminal date of the project,
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NUMBER OF FEMAIES

DATES OF COLLECTIONS

PSYCHOMYIIDAE

Polycentropus auwreolus

Polycentropus cinereus

Polycentropus interruptus

Nyctiophylex vestitus

Lype diversa

Psychomyla flavida

HYDROPSYCHIDAE

ﬁydropsyche sp.

Cheumatopsyche analis

Cheumatopsyche campyla

HYDROPTILIDAE

Oxyethira grisea.

Oxyethira serrata

Orthotrichia cristata

PHRYGANEIDAE
Banksiolas smithi

LIMNEPHILIDAE

Limnei:hilus consocius

Limn_ephilus moestus

MOLANNIDAE
Molanna flavicornis

Molanne uniophile

305

156

3k
29
612

36

26
33

166

Avgust 1

July 3 - August 17
J‘uly 5 - August 6
July 2 - August 16
July 8 & 16

July 15 - August 3

July 27 - August 2
July 30

Auvgust 6

July 22 & 23
August 14 & 15

July 27 & 30

August 7

July 31

July 6-9 & 26,
August 8

July 15 & August 3
July 3 - August 17
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NAME NUMBER OF MALES NUMBER OF FEMALES DATES OF COLLECTIONS
LEPTOCERIDAE 7
Leptocelle exquisita 5 July 30 - August 9
Leptocella pavide 1k 67 July 26 - August 13
Atkripsodes alagmus 5 1 July 26 - August 7
Athripsodes annulicornis 1 July 6
Athripsodes dilutus 31 , 56 July 21 - 31
Athripsodes tarsi-rmctatus k36 69 July 16 - August 9
Oecetis avara 15 29 Jnly 2430
Oecetis cinerascéns k1 30 July 3 - Angust 9
Oecetis immobilis 16 2 July 21-29, August 1k
Oecetis inconspicua 230 T2 July 3 - August 13
Oecetis osteni T3 6 July 22 -‘August 9
Triasenodes sba 1 Avugust 5
Triagnodes iggysta 1 August 9
Prisenodes marginata 11 July 7-é9
Mystacides longicornis Lk 22 July 3 - August 15
Mystacides sepulchralis 62 18 June 21 - August 16
Setodes oligia 17 29 dJuly 9 - August 15
LEPIDOSTCMATIDAE
Lepidostéma sp. 12 July 27 - August 2
BRACHYCENTRIDAE
Micrasema rusticum 1 July 8

Brachycentrus americanus 1l August 3




NAME

~14-

NUMBER OF MALES NUMBER OF FEMALES

DATES OF COLIECTICNS

SERICOSTOMATIDAE

Sericostoﬁa distinctum

HELICOPSYCHIDAE

Helicopsyche borealis

978 222

July 10-31

July 3 - August 16
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