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Abstract: Aquatic macroi nvertebrates were collected fromthe Pigeon

Ri ver between Partridge Falls and the nmouth of the river during sumrer
1992 and 1993. A total of 163 taxa (genus or species) were identified
fromqualitative and quantitative sanples. Insects conprised the
majority of the taxa (151) with nollusks (8) and crustaceans (4)
conprising a snmall part of the conmunity. Epheneroptera, Plecoptera,
and Trichoptera were well represented (71 taxa) in the invertebrate
communi ty, and several unconmon taxa were collected. Functional group
community conposition varies little fromPartridge Falls down to the
rapi ds bel ow Pigeon Falls. There is a surprisingly |arge predator
conmponent throughout the river, conprising up to 30Wof the-taxa at a
given site. Collector/gatherers and scrapers domninate the remai nder of
the community, indicating that particul ate and di atom food sources are
nost inportant in the river, while shredders are nearly absent.

The water quality appears to be very good to excellent, with
little or no evidence of organic enrichnment detected. While water
clarity is very good up at Partridge Falls, there appears to be nore
particulate matter in the river further downstream (bel ow Horn Falls).
This may be a result of input fromthe Arrow River in Canada.

The occurrence of nunerous taxa intolerant of organic .
degradation highlights the need for careful planning of: park
i mprovenments. Nutrient enrichnent, siltation, and runoff nust be
avoi ded to prevent inpact to the invertebrate conmunity. Routine

noni toring should be used to deternine if inpacts are occurring.



I ntroduction

The Pigeon River forns the northern boundary of the newly created
G and Portage State Park. The legislation form ng the park was passed
in 1989, with park inmprovenents scheduled in com ng years. Park
managenent plans (Grand Portage State Park Managenment Plan - Draft).
call for trail and scenic overl ook construction centering around the
hi ghest falls in the state (Pigeon Falls), as well as visitor
anenities (picnic area, parking lot).

Despite the acquisition of this area and the planned devel opnent,
little is known of the aquatic nmacroi nvertebrates in the river
Construction of any facilities for the park has the potential to
i mpact this community. Therefore, it is inportant to establish
baseline information on the aquatic life in the river prior to any
pl anned i nprovenments. This will allow nonitoring of the invertebrate
community to determne if any inpacts occur during park devel opnment.
Additionally, information on the aquatic invertebrates can be a
significant conmponent in interpretive efforts to the park visitor.
Finally, there is a scarcity of data on distribution of aquatic
invertebrates in M nnesota, preventing biologists from determ ning
whi ch species may be rare or unique and warrant protection.

The objectives of this study were to docunent the aquatic
macroi nvertebrate community of the Pigeon River, to use this
information to assist interpretive naturalists in inforning the public
about the organisns and their roles in the environnent, and to
comruni cate this information to other invertebrate biologists to
expand know edge of distribution of aquatic invertebrates in
M nnesot a.

Study Area

The Pigeon River is located in Cook County in northeastern

M nnesota and forns part of the border between the U S. and Canada

(Figure 1). The river originates in South Fow Lake, then flows



generally east until it neets Lake Superior. The Grand Portage State
Park is located on the eastern end of the Pigeon River, fronting
approxi mately 3960m of the river

The Pigeon River contains the highest falls (Pigeon Falls,
approxi mtely 32mhigh) in the state, as well as Mddle Falls and a
rocky, vertical-walled gorge. The surrounding land is forested, with
devel opnent al nost non-exi stent. Mich of the |and has been undi sturbed
for nearly fifty years, although there are sone |arge areas of |ogging
on both sides of the border. Substrate in the river is varied. Mst
study sites (Table 1, 2) contained boul der/cobble m xture over a sand
or sand/gravel bottom The substrate at the Partridge Falls area was
| edge bedrock, with small accumul ati ons of sand. Sone areas of silt
and clay deposition can be found fromthe Mddle Falls area downstream
to the gorge. Approximtely 500m downstream of Pigeon Falls the river
wi dens and sl ows. The substrate above the bridge is sand and gravel,
and finer substrates accunul ate downstreamto the nouth.
Met hods

Both qualitative and quantitative sanples were collected from
sites above Partridge Falls to the nouth of the river (approxinately
30km). Qualitative sanples were collected by kick net, hand picking

of f substrate fromthe sites, or by drift net.
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Table 1. Sample sites for qualitative samples collected from the Pigeon River in June and August 1992,
and July 1993. Samples collected with a kick net, drift net or hand collected.

Sample site

Pigeon Falls -
downstream

Pigeon Falls -
upstream

Gorge - upstream

Middle Falls
Provincial Park

Below Horn Falls

Above Horn Falls

Cowboy Trail Access

Above Fort Charlotte

Below Partridge Falls

Above Partridge Falls

Substrate

Boulder, rock,
cobble on top of
sand

Boulder, rock,
cobble on top of
sand

Boulder, rock on
top of sand

Rock, cobble,
boulder on top of
sand

Rock, boulder on
top of sand

Rock, cobble on top
of sand

Rock, cobble, on
top of sand and
silt; sparse
vegetation

Silt, clay, woody
debris; some
vegetation

Rock, cobble on top
of sand

Ledge bedrock,
sand; sparse
vegetation

Location

200m downstream of
Pigeon Falls

Composite from
rapids 150m
upstream of Falls
and lower area of
gorge (700m
upstream of Falls)

Above start of
gorge, 1500m
downstream of
Middle Falls
Provincial Park

At Middle Falls
Provincial Park,
Ontario, Canada

150m downstream of
Horn Falls

300m upstream of
Horn Falls

Approximately 5200m
downstream of The
Cascades

Approximately 1000m
downstream of
Partridge Falls

150m downstream of
Partridge Falls

1,5m upstream of
Partridge Falls



Table 2. Sample sites for quantitative samples collected from the Pigeon River
collected with a petite Ponar grab (15cm x 15 cm) and sieved through a
590Am mesh sieve.

Sample site Substrate Location
Above Highway 61 Gravel, sand, rock 500m upstream of

Highway 61 bridge

Below Highway 61 Gravel, sand 50m downstream of
Highway 61 bridge

Tribal access Silt, fine sand At Grand Portage
Tribal access

Below access Silt, clay 75m downstream of
Grand Portage Tribal
access

Downstream 1 Silt, clay, fine 1100m downstream of

sand Highway 6:1 bridge

Downstream 2 Silt, clay 1200m downstream of

Highway 6:1 bridge

Downstream 3 Silt, clay 1400m downstream of
Highway 6:1 bridge

Downstream 4 Clay, silt 1500m downstream of
Highway 6:1 bridge

Downstream 5 Gravel, silt, sand, At mouth of Pigeon
rock River



Densities of organisns collected in drift sanples were very |ow, so
t hese sanples were not treated in a quantitative manner. Quantitative
sanpl es were collected using a petite Ponar grab (15.25cm x 15.25cm
i n unconsolidated substrates. The sanples were sieved through a 590Am
sieve in the field. Al sanples were placed in Wirl-paks, preserved
with ethanol and transported to the | aboratory.

Organi snms were sorted from sedi nents under a di ssecting
m croscope at 1Ox magnification. Al taxa were identified to the
| owest practical taxonomi c |evel using the follow ng taxonom c keys:
aquatic insects, Hilsenhoff 1981, Merritt and Cumm ns 1984; noll uscs,
Eddy and Hodson 1982; crustaceans, Pennak 1989. Chironom dae were
rehydrated, nmounted on slides using CMC nounting nedia and identified
to the | owest possible |evel.

The invertebrates collected were used to assess water quality.
Taxa were ranked as rare (0 - 1), present (2 - 4), comon (5 - 10), or
abundant (11+) from each sanple. A nunerical value was assigned to the
rankings as follows: rare = 1, present = 2, comon = 4, abundant = 7.
These val ues were used to calculate biotic index val ues using
Hi | senhoffs Biotic Index (Hilsenhoff 1987) which assesses water
guality as affected by organic enrichnent.
Resul ts and Di scussion

A total of 163 nacroi nvertebrate taxa were identified (Table 3),
with the nmagjority (151) being insects. The Chirononi dae (Di ptera) had
the nost taxa identified (39). However, this group was not a dom nant
part of the comrunity until the |ower reaches of the river. The
Trichoptera and Epheneroptera conprise over 1/3 of the insect taxa (32
and 28 taxa respectively). Plecoptera (11), Cdonata (12) and

Col eoptera (11) account for nost: of the other organisns identified.



Wth the exception of Chironom dae and Sinuliidae, Diptera were
unconmon i n the sanples.

The nunber of insect taxa collected in qualitative sanples was
hi ghest in July (61) conpared to June (56) and August (49) (Table 4,
5, 6). However, not all sites were sanpled each nonth, so the
significance of this difference is unclear

The site above the H ghway 61 bridge had substantially nore
i nvertebrates in June quantitative sanples (Table 7), while the rest
of the sites were conparable in densities. The August densities (Table
8) show no apparent trend, with variation in the size of the
chi ronom d popul ati on accounting for the major differences in nunbers.
As is comon in softer sedinments, the chirononids conprise the
maj ority of the conmunity. There is a stretch of the | ower river

downstream fromthe Tribal access site that supports Hexagenia |inbata

popul ati ons. These organisns are likely to be very inportant to the
river conmunity in ternms of the |arge anmounts of biomass produced by
this mayfly.

Communi ty conposition has been examined in terns of functiona
feedi ng groups along river systens (Cummns 1975, Vannote et al.
1980). Taxa collected in qualitative sanples were assigned to
functional feedings groups according to classifications in Merritt and
Cummins (1984). Chironom dae were omitted fromthe anal ysis due to | ow
nunbers or absence of this group from nmany sanpl es. The functional
groups in the Pigeon River were simlar to those predicted to be found
in mediumsize rivers, with collector/gatherers and scrapers
conprising a large part of the conmunity, and shredders serving a
m nor role. This can be explained by the types of food available in
the river. As rivers ,widen, there is less shading fromterrestrial

vegetation. Morre sunlight reaches the substrate, allow ng nore al ga



growt h, which can support higher nunbers of grazers (scrapers). The
larger river is also carrying nore snmall organic particles, which are
utilized by gatherers or collectors (filter feeders). There is |ess
input fromthe terrestrial system in terns of leaf fall, and the
shredder community has very little to feed on

The functional community was simlar throughout nost of the sites
sanpled in the river, and varied little in the percent conposition
fromnonth to nonth, or between the two years sanpled. One difference
fromthe nodel presented by Cunmins (1975) is the |arge predator
conponent found in the river. Predator species conprised approxinately
30 % of the conmunity taxa in ail sanple periods. The major predators
in nost of the sites were the perlid stoneflies and the gonphid
dragonflies. At Partridge Falls another |large predator, N gronia

serricornis, was collected in the sanples. This abundance of predators

was surprising. Fish are major predators on larger invertebrates and
can change the size structure of the invertebrate community. A fish
survey (Schm dt 1991) reported 15 species in sites above and bel ow
Pigeon Falls with the majority of the fish collected classified as
i nsectivores in their food habits. Al though a diverse popul ati on of
i nsectivores is present, nost of these were not collected fromthe
sane habitats as the larger invertebrate predators. Additionally, nost
of the fish species were of small size and would not likely be able to
handl e | arger stoneflies, hellgramrtes, or dragonflies (Schnidt,
personnal communi cation). Thus, it would appear that the |arger
invertebrates are separated in habitat and size fromthe fish
predators, and are |likely not exposed to high | evels of predation.

The functional community conposition was exam ned over the
| ongi tudi nal gradient for the July sanple period. The site above Fort

Charl otte was excluded fromthe anal ysis due to | ow nunbers of



i nvertebrates collected. The percent conposition of the invertebrate
community fromthe Pigeon Falls downstreamsite to above Partridge
Falls (over 25kn) was very similar. The only difference was at the
site above Partridge Falls, where the community had slightly higher
nunbers of predators and slightly | ower nunbers of scrapers than the
downstream sites. The | ower nunber of scrapers may have been due to
the fact that this site had deeper water than the other sites. This
depth conbined with the bog-stain color may reduce |ight penetration
and the growth of diatonms, causing a scarcity of food for this group.
Aquatic macroi nvertebrates are being used by resource managenent
agencies to assess water quality in streans and rivers. Mst of the
life cycle of the invertebrates are spent in the aquatic system and
they are relatively immobile. Any taxa which cannot handle a certain
| evel of disturbance will be elimnated fromthe conmunity. The
invertebrate community collected in the qualitative sanples was used
to assess water quality in the Pigeon River. Biotic index val ues
t hroughout the study area indicated very good to excellent water
quality, with little or no organic enrichnment. While the biotic index
does not use relative rankings as were used in this study, the

nunerous intolerant taxa (such as Acroneuria sp., Pteronarcvs sp.

Epeorus vitrea, Rhithrogena sp.,d ossosoma sp., N gronia serricornis)

found comonly throughout the river would tend to support these
results. The water quality values also varied little between sanple
peri ods.

Based on observations during the study, the Pigeon River receives
sedi ment | oadi ng at sone point between the Partridge Falls and Horn
Falls. The water at Partridge Falls is bogstained, yet very clear.
However, at the sites downstreamfromthe Horn Falls area, the river

has a suspended | oad of what may be fine grain sedinment. One possible



i nput may be the Arrow River, which joins the Pigeon approximtely
hal fway between The Cascades and Horn Falls. This river seened to have
a higher particulate | oad when exanmined in July, but it is not known
if this is the actual cause of the sedinment downstream This sedi nent
does not appear to have altered the invertebrate comunity as
communi ty conpositions and biotic index values are simlar to sites
above Horn Falls. It nay be that either this anpunt of sedinent dies
not fill interstitial spaces, or that flowin the river is sufficient
to prevent substantial deposition

There were several taxa collected that have been uncomonly

reported from M nnesota. Several specinens of Psilotreta indecisa

(Odont oceri dae) were collected fromone site. This particul ar

caddi sfly was not |listed by Hol zenthal and Monson in their |ist of
Trichoptera in Mnnesota (Hol zenthal and Mnson, unpublished).

Di scussions with Dr. Hol zenthal indicated that this taxa has been
docunented from Ontario, so the occurrence in the Pigeon River is not
necessarily unexpected. Another caddisfly not comonly reported in

studies is lthytrichia clavata (Hydroptilidae). Numerous individuals

were found in the July drift net sanple bel ow Pigeon Falls. The snall
size of this organismnay cause it to be overlooked in collections and
it may actually be nore common in this state.

An interesting Diptera was collected fromthe Pigeon River. The

net wi nged ni dge (Bl epharicera sp.) is nornmally reported from col d,

clean, rapid streans or the spray areas of waterfalls. Hilsenhoff
(1981) lists its distribution as uncommon in Wsconsin. It is one of
the few aquatic insects to have suckers on the ventral surface of its
body that enable this larvae to hold onto rocks in swift current while

it grazes on al gae.



The invertebrate community in the Pigeon River is well adapted to
t he physical environnent in the river. Rapid spring snownelt can cause
enor mous anounts of water to nove through the river, scouring
substrate and noving | arge rocks and boul ders. This instability during
high flows creates an extrene stress on nacroinvertebrate life in the
river. The river also receives little input fromterrestrial sources
(l eaves, needles) in the reaches fromPartridge Falls downstream This
prevents the establishnment of any |arge shredder conmunity. The
particul ate organic matter in the river and the diatomgrowth on the
substrate formthe | argest food base for the herbivorous
i nvertebrates, which in turn formthe food base for the abundant
predators in the system

Wil e adapted to natural disturbances, this community may be

hi ghly susceptible to inpacts frompark activities. Many of the taxa

(Paragnetina nmedia, Leucrocuta hebe, Ophi ogonphus sp., Rhyacophila
fuscula) are intolerant of organic enrichment. | believe it is very
i mportant that any facilities for the park (restroons, RV punping
facilities, garbage collection) be sited and constructed so that they
do not add any nutrients to the river. Excess nutrients would lead to
excessive grom h of algae. This growh could alter the food
availability for grazers, as well as altering the habitat suitability
for filter feeders (Plafkin, et al. 1989). The proposed picnic area
for the park is | ocated where the river begins to widen and thus is
spatially separate from many of the habitats occupied by intol erant
organi snms. However, this area needs to be as natural as possible and
the potential problens fromnutrient addition should be kept in mnd
when designing this area.

Anot her possible inpact is siltation. Park plans call for

construction of scenic overlooks and inprovenent of hiking trails.



While this is inportant for public enjoynent of the park, it is
critical that any activities be planned and conducted so that no
sedinments are flushed into the river. This is particularly inportant
as the overlooks and trails are likely to be adjacent to areas of the
river with rocky substrate and turbulent flow The invertebrate
comunities in these areas may not be able to handle inorganic silt

|l oading into the habitat. Serious consideration should be given to
regular nonitoring of the invertebrate community at set points during
construction of the trails/overlook systemto ensure that the

macr oi nvertebrate comunity i s renmi ni ng uni npact ed.

A final concern is the unknown inpact fromincreased runoff from
the trail (if it is a hard surface) and the parking area for the
visitors. The trail could be designed to direct runoff away fromthe
river, forcing the runoff to percolate through the soil before
entering the system This should also be kept in mnd for the parking
area, as runoff will undoubtedly contain small anmpunts of oil and
ot her fluids | eaked from vehicl es.

I recomrend that routine macroinvertebrate nmonitoring should be
i ncl uded at various construction phases throughout the devel opnment of
the park. Specific sites (such as the rapids bel ow the Pigeon Falls)
coul d be sanpled on a regular basis and conpared to upstreamreference
sites to assure that no disruption of the invertebrate conmunity is
occurring. Although much of the river lies upstream of the intended
park, care needs to be exercised for the area within the boundaries of
t he park.

The aquatic macroi nvertebrate community in a significant portion
of the Pigeon River remains unknown. The entire stretch above
Partridge Falls has not been sanpl ed, yet Megal optera were coll ected

only at this area. Additionally, the highest diversity of Odonata (9



taxa) was collected in the Partridge Falls area. Further work on
nynphs and adults of this group mght show a surprisingly diverse
assenbl age in this river.

There are also large stretches of the river which were not
sanpl ed due to being al nost conpletely inaccessible fromland. It
woul d be interesting to docunent the community in the vicinity of The
Cascades in conparison to other simlar areas. However, nuch of this
area is only accessible by boat, thus maki ng exanmi nation of the
i nvertebrates downstream of The Cascades extrenely difficult.

The fisheries community in the Pigeon River was classified by
Schm dt (1991) as a warm or cool water assenblage. As such, this nakes
this river relatively unique anong the rivers in this area of the
state. Most of the streans and rivers in the northeast portion of
M nnesota contain col dwat er assenbl ages (trout). It would be extrenely
interesting to sanple a nearby col dwater systemto conpare the
invertebrate fauna, with particular attention to the |arge
i nvertebrate predators and their relative abundance in both systens.

The information gathered in this study is inportant as it
docunents and establishes baseline on the invertebrate community of a
uni npacted river. Aquatic macroi nvertebrates are a najor part of
bi oassessnments of water quality being conducted by resource agencies.
However, biol ogical assessnments of water quality need reference sites
of uni npacted waters to conpare to areas which may be suffering
degradation. It is increasingly difficult to find uninpacted reference
sites. Additionally, the know edge of the distribution of aquatic
macroi nvertebrates in Mnnesota is not sufficient for nost groups to
det erm ne which species may be rare. Studies such as this can help

broaden our know edge on the abundance of the invertebrates.



Finally, interpretive personnel at the Grand Portage State Park
can use this information to expand visitor awareness of this
interesting and varied conmunity. Awareness of this kind can play a
vital role in protection of the aquatic environnment throughout the

state.



Table 3. Aquatic macroinvertebrates collected June and August 1992, and
July 1993 from the Pigeon River in qualitative or quantitative

samples.

EPHEMEROPTERA
Leptophlebiidae
Paraleptophlebia sp.
Baetidae
Baetis sp.
Pseudocloeon sp.
Cloeon sp.
Centroptilum sp.
Callibaetis sp.
Callibaetis ferrugineus

Ephemeridae

Ephemera sp.

E. simulans

Hexagenia limbata
Ephemerellidae

Eurylophella sp.

E. aestiva-?

Seratella deficiens

Attenella attenuata
Oligoneuridae

Isonychia sp.
Caenidae

Caenis sp.
Siphloneuridae

Siphlonurus sp.

S. alternans
Tricorythidae

Tricorxthodes sp.
Heptageniidae

Rhithrogena sp.

Eneorus vitrea

Leucrocuta hebe

Heptagenia sp.

H. pulla

Stenonema sp.

S. modestum

S. vicarium

S. exiquum

PLECOPTERA

Perlidae
Acroneuria sp.
A. lycorius
A. abnormis
A. internata?
Acrnetina caoitata
Paragnetina media
Perlesta sp.

TRICHOPTERA
Glossosomatidae
Glossosoma Ssp.
Philopotamidae
Chimarra socia
C. atterima
C. obscura
Psychomyiidae
Psychomyia flavida
Lepidostomatidae
Lepidostoma sp.
Leptoceridae
Ceraclea sp.
Triaenodes sp.
Setodes sp.
Rhyacophilidae
Rhyacophila fuscula
Limnephilidae
Pycnonsyche sp.
Glyphopsyche sp.
Anabolia sp.
Polycentropodidae
Neureclipsis sp.
Polycentropus cinereus
P. flavus
Phylocentropus sp.
Odontoceridae
Psilotreta indecisa
Hydropsychidae
Cheumatopsyche sp.
Hvdropsyche sp.
morosa

. slossone?
bronta

. sparna
alhedra

betteni

. walkeri??
Hydroptilidae
Hydroptila sp.
Oxyethira sp.
Ithytrichia clavat
Brachycentridae
Brachycentrus numerosus

Phryganeidae

jusy panifanifusifany fusy fas




Table 3. (continued)

PLECOPTERA (continued)
Pteronarcyidae

Pteronarcys dorsata?
Chloroperlidae

Alloperla? sp.

Hastaperla sp.
Perlodidae

Isoperla frisoni?

ODONATA
Gomphidae
Optioservus sp.
0. anomalus
Hagenius brevistylus
Gomphus spicatus
Aeshnidae
Boyeria grafiana
B. vinosa
Basiaeschna sp.
Macromiidae
Macromia illinoiensis

Corduliidae
Somatochlora sp.
Calopterygidae
Calopteryx sp.
Lestidae
Lestes sp.
Coenagrionidae
Enallagma sp.

DIPTERA
Empididae
Hemerodromyia sp.
Ceratopogonidae
Probezzia sp.
Tipulidae
Hexatoma sp.
Limnophila? sp.
Simuliidae
Simulium sp.
S. pictipes?
S. jenningsi??
Stegopterna?? sp.
Athericidae
Atherix variegata
Blephariceridae
Blepharicera sp.
Chironomidae
Diamesinae
Potthastia? sp.

COLEOPTERA
Elmidae
Stenelmis sp.
S. crenata
Optioservus sp.
O. fastiditus
Dubiraphia sp.
Macronychus sp.
Dryopidae
Holichus sp.
Gyrinidae
Gyrinus sp.
Dytiscidae
Coptotomus sp.
Hydrophilidae
Sperchopsis tesselatus

Chrysomelidae
Donacia sp.

MEGALOPTERA
Sialidae
Sialis sp.
Corydalidae
Nigronia serricornis

HEMIPTERA
Veliidae

Rhagovelia obesa
Corixidae

Sigara sp.

Palmacorixa sp.
Notonectidae

Buenoa sp.
Gerridae

Gerris sp.
Belostomatidae

Belostoma sp.

CRUSTACEA
Amphipoda
Hyalella azteca
Gammarus lacustris
Isopoda
Caeciadotea sp.
Decapoda
Orconectes rusticus




Table 3. (continued)

DIPTERA (continued)
Chironomidae
Prodiamesinae
Monodiamesa sp.
Tanypodinae
Ablabesmvia sp.
A. mallochi
Clinotanypus sp.
Labrundinia sp.
Procladius sp.
Thienemannimyia complex
Zavrelimyia sp.
Orthocladiinae
Brillia sp.
Cricotopus sp.
C. bicinctus group
C. tremulus group
FEukiefferiella sp.
E. gracei group
E. devonica group
Lopescladius sp.
Nanocladius sp.
N. narvulus group
Parametriocnemus sp.
Psectrocladius sp.
Synorthocladius sp.

Tvetenia discoloripes group

Chironominae
Chironomini
Cryptochironomus sp.

Demicryptochironomus sp.

Endochironomus sp.

Microtendipes pedallus group

Paratendipes sp.

Paralauterborniella? sp.

Polypedilum sp.
P. fallax group
P. convictum group
Stenochironomus sp.
Stictochironomus sp.
Tribelos? sp.
Tanytarsini
Cladotanytarsus sp.
Micropsectra sp.
Rheotanytarsus sp.
Tanytarsus sp.

MOLLUSCA
Pelecypoda
Sphaeriidae
Gastropoda
Feressia sp.
Planorbula sp.
Physa sp.
Amnicola sp.
Helisoma sp.
Promenetus sp.
Gyraulus? sp.



Table 4. Aquatic macroinvertebrates collected in qualitative samples from the Pigeon River, June 1992.
PFD = Downstream of Pigeon Falls; PFU = Upstream of Pigeon Falls; GU = upstream of Gorge
area; MF = Middle Falls Provincial Park; HFU = Upstream of Horn Falls

Station

Taxa PFD PFU GU MF HFU

EPEHEMEROPTERA

Leptophlebiidae

Paraleptophlebia sp.

Baetidae

Baetis sp.
Callibaetis sp.
Pseudocloeon sp.
Ephemeridae
Ephemera sp.
Ephemerellidae
Eurylophella lutulenta
Seratella deficiens
Oligoneuridae
Isonychia sp.
Heptageniidae
Rhithrogena sp.
Epeorus vitrea
Leucrocuta hebe
Heptagenia sp.
Stenonema modestum
S . vicarium
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TRICHOPTERA
Glossosomatidae
Glossosoma sp.
Lepidostomatidae
Lepidostoma sp. X
Philopotamidae
Chimarra socia X
Rhyacophilidae
Rhyacophila fuscula
Psychomyiidae
Psychomxia flavida
Leptoceridae
Oecetis sp.
Setodes sp. X X
Hydropsychidae
Cheumatopsyche sp.

Hydropsyche sp.
H. morosa

H. slossone?
H. bronta?? X

H. sparna X
H. walkeri? X
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Table 4. (continued)

Taxa

PLECOPTERA
Perlidae

Acroneuria sp.

A. internata?

Agnetina canitata

Paragnetina media
Chloroperlidae

Alloperla? sp.

Hastaperla sp.
Perlodidae

Isoperla frisoni?
Pteronarcyidae

Pteronarcys sp.
COLEPTERA
Elmidae

Stenelmis sp.

S. crenata

Optioservus sp.
O. fastiditus

Macronychus sp.
Dryopidae

Helichus sp.
ODONATA
Gomphidae

Ophiogomphus sp.

O. anomalus
Aeshnidae

Boyeria grafiana
DIPTERA
Empididae

Hemerodromyia sp.
Tipulidae

Hexatoma sp.

Limnophila? sp.
Simulidae

Simulium sp.

S. jenningsi??

Stegopterna?? sp.
Blephariceridae

Blepharicera sp.
Athericidae

Atherix sp.
Dolichopodidae
MOLLUSCA
Pelecypoda
Sphaeriidae
Gastropoda

Feressia sp.
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Table 5. Aquatic macro invertebrates collected in qualitative samples from the Pigeon River, July
1993. PFD = Downstream of Pigeon Falls; MF = Middle Falls Provincial Park; HFD
= Downstream of Horn Falls; CTA = Cowboy Trail area; FCU = Upstream of Fort
Charlotte site; PTD = Downstream of Partridge Falls; PTU = Upstream of Partridge
Falls
Station

Taxa PFD MF HFD CTA FCU PTD PTU

EPEHEMEROPTERA
Leptophlebiidae
Paraleptophlebia sp. X
Baetidae
Baetis sp. X X X X
Callibaetis sp. X
Pseudocloeon sp. X X X X
Ephemeridae
Ephemera sp. X
Hexagenia limbata X
Ephemerellidae
Attenella attenuate X
Seratella deficiens X
Oligoneuridae
Isonychia sp.
Heptageniidae
Rhithrogena sp.
Epeorus vitrea
Leucrocuta hebe
Heptagenia sp.
Stenonema modestum
S. vicarium
Siphloneuridae

Siphlonurus sp. X X
Tricorythidae

Tricorythodes sp. X

Caenidae
Caenis sp. X X X

TRICHOPTERA
Glossosomatidae

Glossosoma sp. X X X X X X
Limnephilidae

Pycnonsvche sp. X

Glvnhoglyche sp. X
Philopotamidae

Chimarra socia X X X
C. atterima X
Rhyacophilidae
Rhyacophila fuscula
Odontoceridae
Psilotreta indecisa X
Leptoceridae X
Ceraclea sp.
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Table 5. (continued)
Station
Taxa PFD MF HFD CTA FCU PTD PTU

Hydropsychidae
Cheumatopsyche sp.
Hvdropsyche sp.
H. morosa
H. slossone?
H. brontar? X
H. sparna
Hydroptilidae
Hydroptila sp.
Ithytrichia clavata X
Polycentropodidae
Neureclipsis SP. X X
Brachycentridae
Brachycentrus numerosus X
Phryganeidae X
PLECOPTERA
Perlidae
Acroneuria sp.
Agnetina capitata
Paragnetina media
Pteronarcyidae
Pteronarcys sp. X
MEGALOPTERA
Sialidae
Sialis sp.
Corydalidae X X X
Nigronia serricorms
COLEPTERA
Elmidae
Stenelmis sp. X X X
S. crenata
Ontioservus sp. X
O. fastiditus
Dubiraphia sp. X X
Gyrinidae
Gyrinus sp. X X X
Dytiscidae
Coptotomus sp.
Hydrophilidae
Sperchopsis tesselatus X
Chrysomelidae
Donacia sp.
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Table 5. (continued)

Taxa

ODONATA

Gomphidae
Ophiogomphus sp.
O. anomalus
Hagenius brevistylus

Gomphus spicatus
Aeshnidae
Boyeria grafiana

Basiaeschna? sp.
Corduliidae

Somatochlora sp.
Calopterygidae

Calonteryx sp.
HEMIPTERA
Veliidae

Rhagovelia obesa
Corixidae

Sigara sp.

Palmacorixa sp.
Notonectidae

Bueno sp.
DIPTERA
Tipulidae

Hexatoma sp.
Simulidae

Simulium sp.

S. pictipesr?
Athericidae

Atherix sp.
MOLLUSCA
Pelecypoda
Sphaeriidae
Gastropoda

Feressia sp.

Physa sp.

Amnicola sp.

Planorbula sp.

Gyraulus? sp.

Promenetus sp.

Helisoma sp.
AMPHIPODA

Hyalella azteca
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Table 6. Aquatic macroinvertebrates collected in qualitative samples from the Pigeon River,
August 1992. PED = Downstream of Pigeon Falls; GD = Downstream of Gorge Area;
GU = upstream of Gorge area; HFD = Downstream of Horn Falls; PTU = Upstream
of Partridge Falls.
Station

Taxa PFD GD GU HFD PTU

EPEHEMEROPTERA
Leptophlebiidae
Paralepto hlebia sp. X
Baetidae
Baetis sp.
Pseudocloeon sp.
Ephemeridae
Ephemera sp. X
Ephemerellidae
Eurvlophella sp.
Attenella attenuata
Oligoneuridae
Isonychia sp.
Heptageniidae
Epeorus vitrea
Leucrocuta hebe
Heptagenia sp.
Stenonema vicarium
Caenidae
Caenis sp.
TRICHOPTERA
Glossosomatidae
Glossosoma sp.
Philopotamidae
Chimarra socia X X
C. atterima X
C. obscura
Psychomyiidae
Psvchomvia flavida X
Leptoceridae
Ceraclea sp.
Hydropsychidae
Cheumatogsyche sp.
Hvdropsyche sp.
H. morosa
H. bronta
H. sparna
H. alhedra
H. betteni
Hydroptilidae
Hyroptila sp.
Oxyethira sp.
Polycentropodidae
Neureclinsis sp.
Phryganeidae
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Table 6. (continued)
Station

Taxa PFD GD GU HFD PTU

PLECOPTERA
Perlidae

Acroneuria sp.

A. abnormis

A. 1, corius

Agnetina ca ip tata

Paragnetina media
Pteronarcyidae
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Pteronarcys dorsata?
COLEPTERA
Elmidae

Stenelmis sp.

S . crenata

Optioservus sp.

O. fastiditus

Macronvchus sp.

Dubirap,hia sp.
Gyrinidae

rin sp.
ODONATA
Gomphidae

Ophiogomphus sp. X X X

Hagenius brevist ylus
Aeshnidae

Boyeria grafiana X

Boyeria vinosa
Macromiidae

Macromia illinoiensis
Calopterygidae

Calonteryx sp.

HEMIPTERA
Veliidae

Rhagovelia obesa
Belostomatidae

Belostoma sp.

Gerridae
Gerris sp.
Corixidae
Sigara sp.
DIPTERA
Tipulidae X

Hexatoma sp.

Simulidae X
Simulium sp. X

Athericidae
Atherix sp. X
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Table 6. (continued)
Station

Taxa PFD GD GU HFD PTU

MOLLUSCA
Sphaeriidae X X
Gastropoda

Feressia sp. X X X

Planorbula sp.
AMPHIPODA

Hyalella azteca

KooK



Table 7. Mean densities (#'s/m”) of aquatic macroinvertebrates collected in Ponar grab samples in
June 1992 on the Pigeon River. All samples sieved through 590Am mesh sieve. AB =
Above Highway 61 bridge approximately 500m; BB = Below Highway 61 bridge,
approximately 50m, TA = Grand Portage Tribal access; BTA = Downstream of Grand
Portage Tribal access approximately 75m. n = number of samples at site.

Site
AB BB TA BTA
Taxa n=2 n=3 n=3 n=4
EPHEMEROPTERA
Hexagenia sp. 43 56
Eurylophella sp. 22
Caenis SP. 13
TRICHOPTERA
Oectis sp . 13
COLEOPTERA
Dubiraphia sp. 13 13
Optioservus sp. 22
DIPTERA
Probezzia? sp. 30 86
Chironomidae 5418 1088 1062 925
MOLLUSCA
Sphaeriidae 30 357
TOTALS #/m’ 5462 1131 1135 1463



Table 8.

Mean densities (#'s/m2) of aquatic macroinvertebrates collected in Ponar grab samples in

August 1992 on the Pigeon River. All samples sieved through 590 um mesh sieve. Site
locations: 1 = 1100m downstream of Highway 61 bridge; 2 = 1200m downstream of
Highway 61 bridge; 3 = 1400m downstream of Highway 61 bridge; 4 = 1500m downstream
of Highway 61 bridge; 5 = mouth of Pigeon River. n = number of samples at a site.

Site
1 2 3 4 5
Taxa n=3 n=4 n=3 n=4 n=2
EPHEMEROPTERA
Hexagenia limbata 159 56 43
Cloeon sp. 228
Caenis sp. 13
Siphloneuridae 13
TRICHOPTERA
Oecetis sp. 13 13
Phylocentropus sp. 13
PLECOPTERA
Paragnen sp. 13
Perlesta sp. 13
COLEOPTERA
Stenelmis sp. 43
Dubiraphia sp. 13 34
HEMIPTERA
Corixidae 13 13 13
ODONATA
Gomphidae 13
DIPTERA
Probezzia sp. 30
Chironomidae 1621 6149 2537 7839 3440
CRUSTACEA
Gammarus lacustris 13 22
Hyalella azteca 30
Caeciadotea sp. 43
MOLLUSCA
Sphaeriidae 473 271 185 99
Gastropoda
Physa sp. 30
Feressia sp. 13
Amnicola sp. 56
Planorbula sp. 56
TOTALS #/m” 2761 6528 2890 8041 3548
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