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Introduction 

Crooked Lake Fen Nature Sanctuary is 

located on the north bank of the Qu’ Appelle 

River Valley at the junction of Highways 47 

and 247 (102°-50’-27" W; 50°-38’-57" N).20 

Surveys of the birds, vegetation and lichens 

have been conducted previously for the 

sanctuary.4-7 The present research focuses 

on the aquatic macroinvertebrates— 

invertebrates that live in water for at least 

part of their life cycle and are retained by a 

net with mesh openings of 0.2 to 0.5 mm.22 

In the sanctuary, mineral-rich ground water 

seeps and at least two cold-water springs 

have formed a complex of wetland habitats7 

(Figures 1 and 2). Three tiny streams flow 

through the wetlands. Water from the 

wetlands and small streams flows down into 

a larger stream (#12 in Figure 1) that follows 

the edge of the sanctuary and ultimately 

empties into the Qu’Appelle River. On the 

east margin of the sanctuary (#4a in Figure 

1, Figure 3) is a series of clear shallow pools 

with mineral deposits (marl) in and around 

them. 

Methods 

Samples were collected from the sanctuary 

on seven occasions from June 2000 to April 

2005 (June 21,2000, May 13 and September 

28, 2001, July 23, 2002, August 13, 2003, 

October 10, 2004, April 23, 2005). Visits 

were timed to optimize the probability of 

collecting new macroinvertebrate taxa 

(distinct taxonomic groups) and different life 

stages to aid in identification. Habitats 

sampled included shallow pools, saturated 

soil and peat, and streams. Most of the 

sampling effort was concentrated on the 

stream (#12) and adjacent wetlands (#18, 

#19 and #20 in Figure 1). 

Macroinvertebrate collections were made 

by sweeping a strainer with 0.5 mm mesh 

openings through the water and along bottom 

substrates (Figure 4). An aquarium net with 

0.13 mm mesh openings was used as a drift 

net in the streams to collect dislodged 

macroinvertebrates. Submerged leaf litter, 

rocks and branches were examined for 

adhering macroinvertebrates. Collected 

material was placed in white pans and the 

macroinvertebrates were picked out and 

preserved in jars of 100% denatured ethanol. 

Adult aquatic insects were captured by 

sweeping with an aerial net. These were 

killed with ethyl acetate. 

In the lab, a series of specimens of each 

type was picked from the samples and 

preserved in labeled vials of 75% denatured 

ethanol. Adult beetles, flies, and dragonflies 

were pinned. Genitalia of male beetles were 

dissected and mounted on points. Specimens 

of Chironomidae were dissected and mounted 

on microscope slides. Identifications were 

made with the aid of a stereomicroscope and 

a phase-contrast compound microscope 

while referring to the taxonomic literature. 

(See reference section for list of taxonomic 

references used.) 

98 Blue Jay 



Figure 1: Ecological land classification and vegetation map of Crooked Lake Fen 

Sanctuary after Golder Associates'’. Gray areas indicate zone of numerous ground water 

seeps. “X” indicates distinct springs. H 1-Hardwood Forest, H2-Grassland, H3-Trembling 

Aspen Bluffs, H4 & #4a-Wet Marsh with calcareous pools, #5-Wet Marsh, H6-Damp 

Marsh, #7-Dry Marsh Edge, #8-Wet Meadow, #9-Wet Drainage Corridor, HI0-Wet 

Meadow, H 11-Wet Meadow, HI 2-Stream/Wet Marsh, HI 3-Wet Meadow, HI 4-River Birch 

Stand, H15-Brome Grass Meadow, H16-Manitoba Maple Forest, H17-Tall Shrub, HI 8- 

Wet Sedge (Carex) Fen, HI9-Wet Cattail (Typha) Marsh, H20-Wet Giant Reed Grass 

(Phragmites) Marsh, H21-Wet Sedge Marsh with mineral soils below springs. 
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Figure 2: Vegetation immediately around a spring. 

Air and water temperatures were measured 

on each visit. On October 10, 2004, stream 

water was tested for pH and conductivity 

using a Hanna HI98129 pH/EC/TDS meter. 

Results and Discussion 

Crooked Lake Fen Sanctuary habitats 

Water temperature at the stream (#12, 

Figure 1), recorded approximately at noon 

on each visit, ranged from 11°C to 16°C and 

averaged 11°C cooler than the air 

temperature. On October 10, 2004, the 

stream water pH was 8.2 and conductivity 

was 2044 microsiemens/cm (1225 ppm 

dissolved solids). The alkaline pH and high 

conductivity of the water, the presence of 

marl and a peaty layer coupled with a high 

diversity of water loving plants7 indicate 

areas #18, #19, #20 and #21 (Figure l)have 

characteristics of ‘extreme-rich’ fens and 

marshes. 

Fens and marshes are two of five classes 

of wetlands distinguished on the basis of 

water dynamics (fluctuations, flow, 

chemistry) and its influence on vegetation 

growth.3839 The other classes are shallow 

open waters, swamps and bogs.38-39 Shallow 

open waters are characterized by aquatic 

plants that either float or live submersed in 

the water.39 They occur in depressions in 

which large seasonal water fluctuations may 

occur. Swamps are well treed, with large 

fluctuations in water levels and water flow.39 

Marshes typically occur in poorly drained 

areas around sloughs and lakes or adjacent 

to flowing water. They may have extreme 

water fluctuations during the year. The 

substrate is mineral based but some marshes 

have a thin layer of partially decomposed 

vegetation or peat. The nutrient rich water 

produces lush vegetation including sedges 

(Carex), cattails (Typha) and bulrushes 

(Scirpus). Trees are generally absent.38-39 

Bogs and fens are sometimes referred to 

as peatlands as they typically have a thick 

(>40 cm) peat layer.3839 Bogs are usually 
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associated with standing water, hi some cases 

they receive only atmospheric water and have 

no ground water or surface water inputs.39 

They are very acidic (pH<4.7) and nutrient 

poor. The dominant vegetation is Sphagnum 

moss.3839 

Fens share characteristics of both bogs 

and marshes.38,39 Fens usually have mineral- 

rich water flowing slowly through them. 

Three fen types—poor, moderate-rich, and 

extreme-rich—have been recognized based 

on water chemistry and vegetation 

characteristics.39 Poor fens are most similar 

to bogs. They are acidic (pH<5.5), nutrient 

poor and dominated by Sphagnum moss. 

Due to limited decomposition, thick layers 

of moss-based peat develop, restricting water 

flow. Moderate-rich fens are not as acidic as 

poor fens (pH 5.5 to 7.0). Water flow is less 

restricted and decomposition is more 

complete than in poor fens, so more nutrients 

are available for plant growth. Usually sedges 

and brown mosses (Amblystegiaceae) are 

abundant. Extreme-rich fens are most similar 

to marshes. The water is alkaline (pH > 7.0) 

and may have high levels of dissolved 

minerals that form marl deposits. 

Decomposition occurs relatively quickly, 

slowing peat formation, improving water 

flow and increasing the amount and 

movement of nutrients. This results in 

extensive growths of vascular plants such as 

sedges (Carex), willows {SaJix) and river and 

swamp birch (Betula occidentalis, B. 

glandulifera).38,39 

Fens and cold streams are usually found 

in the boreal region and are not typical of the 

Saskatchewan prairies where aquatic habitats 

generally consist of temporary ponds, small 

marshy sloughs, man-made reservoirs, saline 

lakes, and warm meandering rivers and 

streams.38 Thus the Crooked Lake Fen 

Sanctuary represents an unusual mix of 

habitats for the Saskatchewan prairies. 

Macroinvertebrates 

A total of 63 macroinvertebrate taxa were 

collected from the sanctuary during the study 

(Table 1). All but seven were insects. Flies 

(Diptera) made up 65% of the 

Figure 3: Mineral pools in area # 4a. 
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Figure 4: Sampling stream in area # 20. 

macroinvertebrates collected. The most 

diverse group was the non-biting midges 

(Diptera: Chironomidae) represented by 21 

different taxa. Fifty-eight of the 

macroinvertebrates can be considered 

residents, as each was collected in the aquatic 

habitats or was likely “breeding” in the 

sanctuary. Five insect taxa were collected 

only as adults in aerial sweeps, suggesting 

they may be transients originating from the 

Qu’Appelle River or nearby ponds. The 

cumulative resident count graph, shown in 

Figure 5, has reached a plateau indicating the 

majority of macroinvertebrate taxa have been 

recorded based on the sampling methods 

used. 

The macroinvertebrate list for the 

sanctuary includes the predatory leech 

(Percy moor ensis marmoratis (Say)), the 

marsh pond snail (Stagnicola el odes (Say)), 

pea clams (Pisidium sp and Sphaerium sp) 

and scuds (Gammarus lacustris Sars), as 

well as skimmer dragonflies (Libellulidae), 

and many non-biting midges (Chironomidae) 

all of which are widespread in aquatic 

habitats of the Saskatchewan prairies. A 

number of insects were, however, 

unexpected. The stonefly, Amphinemuma 

linda (Ricker), is distributed throughout the 

boreal forest of Saskatchewan and Canada.5-6 

The mayfly, Baetis brunneicolor 

McDunnough, also inhabits streams in the 

boreal forest and Cypress Hills of 

Saskatchewan.33 Hie caddisflies Limnephilus 

rossi Leonard and Leonard and 

Hesperophylax designatus (Walker) are 

found throughout northern Saskatchewan in 

springs and cold headwater streams.28 H. 

designatus has also been collected from 

streams in the Cypress Hills and a spring 

south of Saskatoon.28 The beetle, 

Sanfilippodytes pseudoviJis (Young), is 

reported from across Canada usually in 

association with cold springs.11 In 

Saskatchewan, it is recorded only from the 

boreal forest and Cypress Hills.11 In addition 

to the above species, three non-biting midges, 

Brillia retifinis Saether, Chaetocladius sp, and 

Diplocladius cidtriger Kieffer, collected at 
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Figure 5: Accumulated resident count of macroinvertebrates collected at Crooked Lake 

Fen Nature Sanctuary. 

the sanctuary have not previously been 

recorded in the province though their 

distributions suggested they should be 

present.121316 All are associated with cold 

springs and small streams.34 

The macroinvertebrate communities of 

peatlands (bogs and fens) and springs have 

not been well studied in Saskatchewan or in 

Canada.336 Most of the information 

currently available is based on incidental 

records associated with faunal surveys of 

various groups rather than studies 

documenting the entire macroinvertebrate 

community of a particular site. 

Conclusions 

Within its boundaries. Crooked Lake Fen 

Sanctuary contains groundwater seeps, 

springs, cool streams and areas of extreme- 

rich fen creating an unusual habitat complex 

for the southern Saskatchewan prairies. A 

number of aquatic insects typical of cold 

boreal forest streams occur here, outside their 

characteristic ranges. How these boreal insect 

populations originated at this location is open 

to speculation. They may be chance 

immigrants, although they are not 

exceptional fliers, or it is possible they are 

isolated relics of a time when more springs 

and/or cold-water streams were present in 

the area and these species were more widely 

distributed. The presence of these insects 

makes the sanctuary a significant 

zoogeographical site and worthy of continued 

protection. 

The current study has attempted to begin 

documenting the aquatic macroinvertebrate 

biodiversity at the sanctuary. It is hoped 

that research will continue at the sanctuary 

using more intensive collecting methods, 

quantitative sampling devices and regular 

physical and chemical measurements. Such 

research will add new records and provide 

valuable information on community 

structure. Unfortunately, lack of species level 

taxonomic keys for most Saskatchewan 

aquatic macroinvertebrates continues to 

hamper such research in the province. 

At present, direct risks to the sanctuary come 

from agricultural practices, acreage 

developments, or catastrophic events (i.e. 
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oil or chemical truck spills). Unfortunately, 

the ground water source probably lies well 

beyond the borders of the sanctuary. Not 

only does this increase the risk of chemical 

contamination, but drilling of new water wells 

in the area could affect the natural flow 

pattern and chemistry of the sanctuary’s 

ground water source. It may be possible to 

protect the sanctuary’s water supply by 

monitoring its flow and quality enabling 

mitigation efforts to begin before impacts 

are irreversible. A more difficult problem to 

alleviate will be changes due to global 

warming which, undoubtedly, will affect the 

ground water supply and vegetation of the 

sanctuary. 
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“Leafcutters are the dominant herbivores of the Neotropics, consuming far more vegeta¬ 

tion than any other group of animals of comparable taxonomic diversity, including 

mammals, homopterans and lepidopterans.” 

Bert Holldobler and Edward O. Wilson, The Ants, p.596. 
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