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ABSTRACT 
This report is based on an investigation of‘ the open lake limnology of Waskesiu Lake, 

from July 1992 to October 1994. The overall objective of the study was to characterize 
factors affecting the trophic status of the lake and to assess whether trophic condition had 
changed from Rawson’s pioneering studies conducted from the late 1920 to mid 19305. Most 
sampling took place during the ice-free season: studies were conducted monthly from July to 
October 1992, monthly from July to October 1993, and biweekly from May to October 1994. 
Sampling also was conducted in January (1993) and March (1993 and 1994). One site was 
sampled in the lower lakes, offshore of Prospect Point (depth ca. 24 m); the second site was 

' sampled in the upper lake offshore of the Third Narrows (depth ca. 11 m). 
' Physical limnology studies (temperature, dissolved oxygen, pH) determined that the 

water column generally was well mixed at both. study sites for much of the year. However, 
the water column was strongly thermally stratified at Prospect Point during summer 1992 and 
1994 but not in summer 199-3. During thermal stratification, dissolved oxygen concentrations 
in hypolimnetic waters were rapidly depleted: nutrient concentrations (phosphorus, ammonia) 
increased markedly. Thermal stratification was less pronounced at the Third Narrows, 

‘ presumably’ because of itsshallower depth. Nevertheless, oxygen concentrations near the 
sediments were reduced suggesting that significant oxygen depletion was occurring despite 
the strong vertical exchange of water. Nut_rient regeneration at the sediment-water interface 
also must have been strong. While there was weak thermal stratification and hypolimnetic 
oxygen depletion at Prospect Point during winter, hypolimnetic nutrient concentrations were 
considerably lower than in summer. Low winter temperatures probably retard nutrient 
regeneration rates. 

There was some evidence that summer hypolimnetic oxygen depletion was more 
intense at Prospect Point during the 1992-1994 studies than in Rawson’s‘ 1927-1934 studies. 
Additional years of monitoring through the 19905 and beyond would provide a stronger data 
set for assessing this hypothesis. Waskesiu Lake is very sensitive to climatic variation with 
the intensity of lake stratification (Prospect Point) varying markedly between year. Increased 
oxygen consumption in the hypolimnion may be related to increased nutrient inputs into 
Waskesiu Lake, either’ from localized town site sources or long-range atmospheric inputs. 

Water clarity was greater in the lower than upper Waskesiu Lake (Secchi disc mean of 
3.2 m at Prospect Point and 2.3 m at Third Narrows). This lower water clarity appeared to be 
related to higher algal standing stocks and suspended particulates in the upper than lower lake. 
This, in turn, appears to be related to factors such as lake depth, the presence of extensive 
macrophyte beds in the upper lake, terrestrial inputs, and cont_inuous water inflow from the 
Kingsmere River. It is uncertai_n whether water clarity has changed since 1927-1934'when 
Rawson conducted his studies. This uncertainty is due to the fact that Rawson reported higher 
water clarity in his earlier than later publications; we have no way of establishing which 
publications are the more correct. a
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Waskesiu Lake had moderately high total phosphoru_s concentrations, characteristic of 
meso-eutrophic lakes: concentrations in the upper 10 m of the water column for the ice-free 
season averaged 19.1 ug/L at Prospect Point and 27.8 pg/L at the Third Narrows. Ammonia 
(mean 14.7 pg/L and 11.8 pg/L, respectively) predominated over nitrite-nitrate (mean 2.1 p. 
g/L and 2.3 pg/L) which frequently was below detection limits. Both phosphorus and 
nitrogen were, on occasion, limiting to algal growth. 

Primary production was estimated at 57.2 g carbon/ml/yr at Prospect Point and 68.6 g 
carbon/m2/yriat Third Narrows. Primary production was at the upper range of values reported 
for oligotrophic lakes. Low primary production despite high phosphorus concentrations may 
be related to factors such as the shortness of the g-rowing season, pronounced vertical mixing, 
and the relatively low summer temperatures for this northern lal,<e._ 

T.-he algal assemblage was characterized at. Prospect Point. Diatoms, including species 
characteristic of'meso—eutrophic waters, were major features of this assemblage during much " 

of the year. Dinoflagellates also were abundant at times. Bluegreen algae generally were not 
a major feature of the plankton assemblages. The zooplankton assemblages was dominated by 
taxa characteristic of eutrophic watersand waters in which size—selective fish predation is 
significant. Although Rawson collected phytoplankton and zooplankton as partof his 
pioneering work, the data were not highly quantitative. Thus, it was difficult to assess 
whether plankton communities in Waskesiu Lake have changed since the late 1920s. There 
was the suggestion of small shifts in species composition. Paleolimnology studies could help 
resolve these unknowns. 

. 

Sediment trap studies were conducted at the Third Narrows and Prospect Point in 
order to estimate mass flux to the sediments. Flux rates at Prospect Point were similar to flux 
rates estimated from a sediment coring study. Total mass, inorganic and organic carbon, 
nitrogen, and phosphorus fl_ux were measured. Rates were higher in the more productive 
waters of the upper than lower lake. 

The report concludes with a series of recommended parameters to include in a long- 
term monitoring study of the limnology of Waskesiu Lake. It also recommends that such a 
program be initiated given the indications that the trophic status of the lake has changed over 
the years and the increasing impact of the Waskesiu town site and its operations on the lake.
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1 INTRODUCTION 
1.1 General background 

Waskesiu Lake, in Prince Albert National Park, is a moderately large, moderately 
deep lake (Figure 1). It has a surface area of 70 kmz, a mean depth of 1l.1_m, and a 
maximum depth of 24 m (Rawson 1936). It also is a relatively productive lake; phosphorus 
and chlorophyll concentrations and littoral zone macrophyte assemblages _are characteristic of 
meso-eutrophic lakes (Evans 1996). Waskesiu Lake is a naturally rnesotrophic lake because 
of geologic-al influences, ri.e., it is a moderately" deep lake located in glacial deposits (Rawson 
1960). It is possible that the lake is experi_enc_ing mild forms of cultural eutrophication as a 
result of the utilization of natural resources in the lake watershed (e.g. forestry and cottage 
development) and/or in the lake itself (e.;g., the harvesting of predatory fish). Long-range 
atmospheric transport of nutrients, particularly from the agricultural regions to the .south, may 
also have affected the productivity of the lake. This report is based on an investigation of 

' 

these issues by determining water quality characteristics of the lake duringthe mid 1990’s 
and comparing these data with earlier studies of the lake. 

1.2 Waskesiu Lake and a brief history of anthropogenic activities 
Prince Albert National (Park was created in 1927 on land that had been and conti_nues 

to be of local economic importance (Waiser 1989). Historically important activities included 
beaver trapping, forestry, and commercial fishing. In more recent years, recreationally-based 
economies have been important: sport fishing, town site business operations (restaurants, 
hotels, stores), camp grounds, cabins, and a golf course. 

Beaver trapping occurred between the North Saskatchewan River and the Churchill 
River from the late l700’s to early l900’s and, presumably, within the Park itself (Waiser 
1989). This trapping apparently decimated the beaver population in Prince Albert National 
Park. As a consequence, shortly after the park was created, Grey Owl was appointed by the 
federal government to re-establish the beaver population in Prince Albert National Park. 
Although beaver eventually became reestablished within the Park, including Waskesiu Lake, 
beaver dams were routinely removed from Mud Creek (and possibly the Kingsmere River) in 
order to allow for the upstream spring spawning runs of walleye andpike (Evans and Beaven 
1993). 

Beaver, through their dam building and feeding activities, affect stream hydrology, 
channel geomorphology, biogeochemical pathways, and productivity (Naiman et al. 1986). 
Intense beaver harvesting, which eventually results in the loss of beaver dams, disrupts 
stream e-cosystems by in_crea_sing flow velocity, This, in turn, results in a more efficient 
transport of organic matter and nutrients into the receiving rivers and lakes and a net loss in 
the material retained and assimilated by the stream. Beaver trapping in Waskesiu Lake 
watershed in the 1800’s and the breaching of beaver dams for improved fish spawning runs in 
the l940’s may have resulted in an increase in the productivity of Waskesiu Lake.
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Forestry began to be of economic importance in; Prince Albert National Park during 

the early 1890’s and continued until 1927 with the establishment of the Park (Gi’mbarev'sk'y 
1973). Deforestation may effect an increase in lake productivity by increased erosional losses 
of nutrients from the watershed into stream_s, and then into lakes. For example, there is 
strong evidence that deforestation activities in the Lake Ontario watershed during the late 
1700’s increased nutrient loading‘ to the lake; this resulted in an increase in phytoplankton 
standing stocks and productivity (Schelske et al. 1991). 

P
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Commercial fisheries began operation in Prince Albert National Park in the late 
a 

. l800’s and continued until 1927 (Waiser 1989; Evan_s and Beaven 1993). The Waskesiu 
-' Lake fisheries continued, with some interruptions, until 1962. While whitefish (Coregonus 
clupeaformis) and suckers (Catostomus spp.) dominated the catch, large numbers of pike 
’(Es0x lucius), iwalleye‘(Stizostedi‘0rz vitreum), and burbot (Lora Iota) also were harvested. 
The latter‘ three species are piscivorous, feeding on other fish (Scott and Crossman,‘ 1977). 
There is strong evidence that removal of large numbers of predatory fish can result in the 

.. increased abundance of planktivorous fish and aconcomitant decrease in the abundance of 
large-bodied zooplankton graz_ers (Carpenter et al.‘ 1985'; Kitchell and Carpenter 1988). This, 
in turn, can be accompanied by an increase in algal standing stocks as grazing pressures are 

~ reduced. . 

-
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Although there is limited agricultu_ral activi_ty_in the Park, agriculture becomes 
increasingly prevalent south of the park. Nutrients (and pesticides) may be transported by 
atmospheric pathways to Prince Albert National Park and contribute to the increased 
eutrophication of Waskesiu and other lakes. This atmospheric transport can extend over 
hundreds of kilometers. Stoerrner et al. (1990) noted changes in the fossil diatom record in 
the pristine waters of McLeod Bay _in Great Slave Lake: they hypothesized that this increase 
could be due to long-range atmospheric transport of nutrients.

' 

The Waskesiutown site is the “urban hub” for Prince Albert National Park. The 
business area contains Various restaurants, stores, motels, housing for Park staff‘, a gas stat_ion, 
and a golf course that are connected to a water and sewage system. In the spring and fall, 
treated water is released into Waskesiu Lake via Beaver Glen Creek. This creek enters the 
lake approximately 1 km north of the Main Beach, south of the Beaver Glen Campsite. 9 

Hamilton and Macdonald (1986) estimated that 109 kg/yr of total phosphorus (TP) entered 
the lake based on an estimated effluent volume of 6,650 m3 and "an effluent TP concentration 
of 1.15 mg/L. Occasionally, untreated raw sewage has been released into Waskesiu Lake 
(Canada Parks Service 1989). 

There also is an extensive cabin area to the north of the town site that is used on a 
seasonal basis. The area is called the “portable cabin area” because it does not have a 
complete sewer system. Cabins (some 451) are serviced by seven public washrooms that 
provide toilet and showers facilities and running water for kitchen use'(Canada Parks Service 
1989). Cabin owners are required to deposit gray water into gray waterlines attached to the 
sewage system. Saskatchewan Public Health regulations require that installation of a holding 
tank for every building with plumbing that is not connected to a sewer line. There is 
insufficient space for each owner to install holding tanks and consideration isbeing given to 
upgrading the sewer system for the cabin area. There is some concern that this lack of



compliance to Federal, Provincial and Park regulations may result in some direct nutrient 
loading to Waskesiu Lake. ‘

' 

There are several campgrounds and outlying day-use areas. The Park maintains many 
pit privy facilities in these areas (Canada Parks Service 1989). Some privies, e.g., at Birch 
Bay, Beaver Glen Beach, and South Bay, have been placed too close to shore and may not be 
complying with Saskatchewan’s Shoreline Pollution Control Regulation. Consequently, 
nutrients may be entering the lake from these regions, 

There are two marinas on W askesiu Lake. The Main Marina has three docks 
protected by two breakwaters: most boats dock at the Main Marina. Infrastructure includes 
refueling facilities and the marina office that also serves _as a store, and toilet facilsities. 
Sewage and gray water from these facilities are conn_ected to a small lagoon for treatment. 
This treatment and the release of this water apparently are not monitored. 

"ffhere is a second and smaller marina at the First Narrows primarily used by campers" 
at the First Narrows Campground. In addition, the marina rents boats for people wishing to 

. fish, primarily in upper Waskesiu Lake. The campground has flush toilets and running cold- 
water facilities that are connected to a simple sewer system, Sewage and gray water are 
transported away from the camp and released onto a. tiled field. In 1994 there were 18 
outhouses on Waskesiu Lake, 8 of‘ which had holding tanks. Holding tanks are at the

p 

Kingsmere parking lot, the First Narrows Marina, Paignton Beach, Tripps Beach, Waskesiu
, 

River and Birch Bay (Prince Albert National Park Audit Team 1994). ~
I 

Fertilizers also are used in the Park, primarily by the Waskesiu Golf Course, at the 
Main Marina, and as part of the Park’s ground r_na_i_ntenance program (Canada Parks Service. 

_

i 

1989). In addition, many seasonal and permanent residents apply fertilizers to their lawns. 
These fertilizers may enter Waskesiu Lake with snowmelt, rainfall runoff, and by winds 
blowing particulates, into the lake. 

1.3 Limnological research studies on Waskesiu Lake 
Much of the early research on Waskesiu Lake was conducted by D. S. Rawson from 

the late l.920’s to the early 1940’s (Evans and Beaven 1993). In the late 19i20’s-, Rawson 
(1929) provided general descriptions of macirophyte, plankton, benthos, and fish communities 
in the lake: ‘most of these data were non-quantitative. In the early 1930’s, Rawson (1936) 
investigated the physical limnology of Waskesiu Lake, focusinghis research effort on 
characterizing seasonal, vertical, and spatial patterns in water temperature and dissolved 
oxygen concentrations. In the late 1930’s and early 1940’s, two of his graduate students 
investigated littoral zone macrobenthic communities (Milne 1941; Stevenson 1942). 

In subsequent years, Rawson investigated the basic limnology and fisheries biology of 
other lakes including Great Slave Lake, lakes in British Columbia, and lakes in southern and 
northern Saskatchewan. From these studies, he determined broad principles in the factors 
affecting lake productivity a_nd standing stocks. Mean lake depth was an important factor 
with moderately deep lakes such as Waskesiu having greater standing stocks of invertebrates 
and fish yield than deeper lakes such as Lake Michigan (Rawson 1955). Edaphic (soil) 
factors also were important with lakes located in hard-rock surroundings having lower 
invertebrate standing stocks and fish yield than lakes with a similar mean depth but located in

. 
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glacial-till drainage basins (Rawson,1§__6Q). Rawsonucornpleted his career. as limnologists 
began recognizing the im'portance of phosphorus as the primary chemical factor affecting 
lake productivity. Thus his work did not include studies of phosphorus-productivity 
relationships. » 

Relatively little research has been conducted on the limnology of Waskesiu Lake 
since Rawson’s early studies. Limited phytoplankton studies were conducted by Kuehne 
(1941) who described the relative abundance. of net phytoplankton, i.e., phytoplankton which 
were large enough to be retained by a plankton net. Brooks (1957) identified various 
Daphnia species that apparently were collected by Rawson during his limnological 
investigations. Neither of these studies was quantitative.

H 

- T henext comprehensive plankton and physical limnology studies of Waskesiu Lake 
‘ 
were c-onducted.by McLeod (1971) over May a September 1969 during his Masterfs research. 
McLeod investigated the food and feeding‘ habits of cisco- (Coreg0nus‘artedi_i) at two sites in 
Waskesiu Lake - Station 1 in'l9 m of water offshore of Prospect Point and Station'2 in 10 m 
of waterbetween the First and Second Narrows. Zooplankton were collected at 4.5. m with a 
l0—L Juday trap equipped with a #10 (156.-um) mesh net. Only crustacean zooplankton were 
identified. Water column temperatures and dissolved oxygen concentrations 1 m above the 
lake "floor also were reported, McLeod determined that plankton standing stocks were greater 
at Station 2 in the upper lake than Station 1 in the lower lake. He related this to warmer 
water temperatures inthe shallower, upper lake than in the deeper lower lake.

. 

In summer 1972, Mayhood et al. (1973) investigated the limnology of several lakes 
and ponds in the southern part of the Park. Plankton were collected with a #20 (76-um) 
mesh, 120-cm diameter net. Phytoplankton and zooplankton (rotifers an_d crustaceans) data 
were reported as relative abundance. 

The next limnology studieswere conducted by Hamilton and Macdonald (1986) who 
investigated chlorophyll, phosphorus, nitrogen, and silica concentrations and Secchi disc 
depths at three sites in Waskesiu Lake on three to four occasions between July 22 and 

. Septernber 23, 1986: an additional four sites were sampled once. Temperature and dissolved 
oxygen profiles were collected at five sites on July 1986, Water samples. were collected at 
one half and twice the Secchi disc depth and were combined to form a compositejwhich was 
representative of water quality in the euphotic zone.. Major ion_ and bacteriological indicator- 
studies were conducted at several inshore sites. The authors concluded that Waskesiu Lake is 
meso—eutrophic and that the historic database for the lake was inadequate to detect time 
trends. They further suggested that Secchi disc depth did not appear to be a reliable indicator 
of trophic status. Finally, they concluded that nutr-ient loading from the sewage treatment 
plant was not asignificant source of‘TP to Waskesiu Lake relative to other natural (runoff, 
atmospheric inputs) sou_rc,es,. ‘ ' 

Since 1992, Prince Albert National Park has been supporting research directed 
towards the improved management of Waskesiu Lake. The initial focus of these 
investigations was the assessment of the implications of the removal of the Kingsmere River 
dam (on the lake inflow) and the Waskesiu River dam (on the lake outflow) on the lake 
ecosystem (Evans and Beaven 1993-; Evans et al. 1993 a, b; Evans 1996; Evans et al. 1996). 
Research sampling focused on" the littoral zone that was operationally set as the zone within



the 4-m depth contour, Studies of water quality, macrophyte, and macrobenthos populations ' 

were conducted within this depth contour. Fish and habitat mapping studies also were 
investigated_(Evans et al. 1996; Arsenualt, 1999). However, as the darn removal issue 
became better understood, environmental studies began to investigate other environmental 
issues relevant to the Waskesiu Lake ecosystem. One issue, and the focus of this report, is 
the general limnology of upper and lower Waskesiu _La_l_<e. 

2 STUDY OBJECTIVES 
In July 1992, open—lake limnology studies were initiated on upper and lower 

Waskesiu Lake to obtain baseline seasonal information on water quality and plankton 
dynamics in these two regions. These studies continued into 1993 and 1994. Pr-imary 
productivity and particulate flux studies were incorporated into the 1994 studies. Overall, the 
study :w;,_as- designedto address the following questions. 

1. '1“3=What are the seasonal cycles in temperature, pH, dissoclved oxygen concentrations,
9 

and light penetration in upper and lower Waskesiu Lake? How do these cycles vary 
between years? 

2. Is there any evidence o_f major changes in pH and dissolved oxygen concentrations in 
the near-bottom waters of Waskesiu Lake since Rawson’s (1936) historic 
measurements. Is there any evidence of change in light penetration? If changes have 
occurred, ‘do they appear to be related to eutrophication? V 

3. What are the seasonal cycles in nutrient concentrations in upper and lower Waskesiu 
,_ Lake. Do these cycles vary between years and, if so, why? V 

.

‘ 

4. Is there any evidence that nutrients have changed in concentration since Hamilton and 
Macdonald’s (1986) study? 

I 
'

- 

-5. What is the flux rate of nitrogen, phosphorus and organic carbon to the lake 
sediments? How do these rates vary between upper and lower Waskesiu Lake? 

6. What are the seasonal’ cycles in algal standing stocks and composition? What factors 
appear to drive these cycles?

, 

7. 
1 

Is there any evidence that net plankton standing stocks have changed since Rawson’s 
studies? If so, why? 

8. ‘?':What are the primary production rates for upper and lower Waskesiu Lake? 
9. :%What is the seasonality in zooplankton standing stocks and composition. Do these 

cycles vary between years, and if so, why? ' 

10. What appear to be the primary factors affecting zooplankton standing stocks and 
composition in Waskesiu Lake? 

11. Is there any evidence that zooplankton populations in Waskesiu Lake have changed 
since Rawson’s (1929) studies in the late l920"s and McLeod’s (1971) in the late 
l960’s? If there is evidence of‘ change, what are the possible causal factors affecting 
such change? 

' 

. 
. 

.

i 

12_. Based on these limnology studies and scientific considerations, what are the best 
parameters to include in a cost-effective, long-terrn, limnological monitoring program - 

for Waskesiu Lake? 
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3 MATERIALS AND 
3.1 Open-lake limnology studies 

Openslake limnological studies began in July 1992 and ended in October 1994. Two 
sites were selected for limnological study (Figure 1). Sitel (Prospect Point), the main 
sampling‘ site, was located offshore of Prospect Point in lower Waskesiu Lake. Site 2 (Third 
Narrows) was located in upper Waskesiu Lake to the west of the Third Narrows. Both sites 
were situated in the deepest water for that region of the lake. The Prospect Point site was in 
ca; 25 m of water while the Third Narrows sit,e,was in ca. 13 m of water. Because. both sites 
_were locatediin depressions, sample depths varied slightly from one sampling time to another 
due to small differences in boat location over the depression. ' 

In 1992, li'mnolog,i_c»a_l sampling was conducted monthly. from July -‘ October at 
‘ Prospect Point and from August - October at Third Narrows-.. In l99'3,;liim‘nological sampling 
was conduc-ted once a month from May to October at both sites. In addi'tion,.bo'th:sites were 
‘sampled in March 1993.. In 1994,'limnological sampling was conducted once a month in 
May and in October and twice a month_ from June to September at both sites.’ Both sites also 
were sampled in March 1994. The same sampling protocol was followed on each sampling 
trip. However, in "1994, additional studies (primary productivity. particulate flux) were 
conducted. 

' H i I 

At the beginning of each open-lake sampling season, a marker buoy was set at each 
sampling site. Site location was first determined by driving the boat over the general area 
and locating the deepest water with a depth sounder; geographic coordinates were determined 
with a GPS. In 1992, there was some movement of the marker buoy at Prospect Point, 
presumably due to‘ strong winds. Sampling was conducted in the intended sampling area 
rather than where the marker buoy was located.- On each sampling trip-, the boat was 

‘ "anchored in order to prevent drifting. while the various samples were being collected. "Marker 
buoys were recovered in October. 

In winter, sampling locations were located with a GPS. A ca. 0.75-m diameter hole 
was drilled through the ice to accommodate the various sampling equipment. 

The physical features of the ‘water column were{rr1easu'r‘ed during each ‘li;rn:n_o1ogica1 
~ sampling trip. Waterclarity was measured with a 20-cm diameter" black.and white Secchi 

disc. .A Surveyor 3 Hydrolab was used to measure temperature, dissolved oxygen, percent 
saturation, and pH with depth. Measurements were made at 1am or 2-m depth intervals in 

. . most months. 
An 8-L Niskin sampling bottle was u_sed to collect water samples. Three samples 

were collected at Prospect Point at depths of l m, 10 m, and ca. 1 m above the lake floor: this 
latter depth generally was at 22 In. Two samples were collected from Third Narrows at depths 
of 1 m and ca. 1 m above the lake floor: this latter depth generally was at 10 m. Subsarnples 
of water were processed for subsequent nutrient (ammonia, nitrite-nitrate, dissolved 
phosphorus, soluble reactive phosphorus, silicon), particulate (total phosphorus, particulate 
organic carbon, particulate nitrogen), and chlorophyll determinations. Field methods follow 
Robarts et al. (1992) with the exception that soluble reactive phosphorus samples were 
preserved in the field with the addition of a few drops of chloroform. Samples were



transported in coolers and maintained in a refrigerator until their return to the National Water 
Research Institute (NWRI), Saskatoon.‘ At that time, most samples were submitted to the 
Water Quality Laboratory for analyses". However, chlorophyll and sil_icon were analyzed at 
NWRI. Chlorophyll was analyzed fluorirnetrically following the boiling ethanol method 
(Nusch 1980). All other analytical procedures followed Environment Canada (1992). 

Redfield or phytoplankton sestonic ratios were calculated from determinations of 
particulate nitrogen (PN), carbon (PC), and phosphorus (PP) (Redfield 1958). PN:PP, 
PC:PP, and PC:PN' ratios were calculated on a molar basis. PC:PP ratios >106 and PN:PP 
ratios >16 were indicative of P deficiency while PC:_PN ratios >6.6 were indicative of N 
deficiency (Redfield 1958; Waiser and Robarts 1995).

‘ 

Samples also were collected forlphytoplankton community c-omposition and 
abundatice studies. At both sites, approximately 1'25-ml. of water from 1- and 10-m were 
combifted to form a single composite, which was then preserved with Defano's solution. A 
deep-viater sample also was collected at Prospect Point as previously described. In th_e 
laboratory, phytoplankton were identified and enumerated according to Earle et al. (1987). 
Funding was sufficient only for the analysis of the Prospect Point phytoplankton series. 

Zooplankton were collected with a 50-cm diameter, 76-ttrn mesh net equipped with a 
calibrated flowmeter. Two replicate vertical haulswere made from the lake floor to the 
surface. Zooplankton were first anaesthetized with club soda and then preserved with a 
sugar-formalin solution. Crustacean zooplankton were identified following procedures 
described in Evans (1990).

' 

Primary production studies were conducted at both sites in 1994. Inci,den_t PAR 
radiation was measured using LI-l9OSA Quantum sensor, LI-«COR Inc. The attenuation of 
photosynthetically active radiation (PAR) was measured with a pair of cosine-corrected 
quantum irradiance probes (LI-192S;1B, Lambda Instruments Co.) which simtiltaneously 
measured upwelling and downwelling irradiance. Underwater light readings were taken just 
beneath the surface and thereafter atl—r__r'i "intervals until ca. 1% of the subsurface PAR Value 
(Zen), or the lake floor, was reached. Light measurements were taken the day before the 
production studies in order to deterrninethe appropriate sampling depths for production 
measurements. The attenuation coefficient, Kd (units per meter) and Zen were calculated by 
linear regression (Kirk 1977). Threeestimates of scattering properties for each station also 
were calculated according to Kirk (197.7): reflectance (R2) which is the ratio of the upwelling 
to the downwelling PAR. at each depth; asymptotic reflectance (Ra), which is the asymptote 
value in the depth profile of R, values; and the backscattering coefficient (b’b). 

Primary productivity of the euphotic-zone was measured using the in sin; MC light 
and dark bottle technique. Primary productivity and chlorophyll concentrations were 
determined at 11 depths at Prospect’ Point and seven depths at Third Narrows. Incubations 
were generally for four hours and were centered around midday. A second light profile was 
collected during the primary production incubations. Further descriptions of the sampling 
and measurement methods are in Robarts et al. (1992). 

Sediment traps studies were conducted in 1994 at both sites to measure the flux of 
particulates, organic matter, phospho,ru_s,f and nitrogen to the lake floor, Duplicate traps, 10 
cm intemal diameter and 73 cm long, were mounted on a 75 cm wide, 60 cm high frame.



Traps were set at 3 m, 10 m, and l9A,r_ng.__1,,_t_.1?rospect PQlI;l};.:§{lI),d 3 m and 10 m at Third Narrows. 
A funnel was mounted inside the trap ‘over. a 500-ml: plasltic bottle to which mercuric 
chloride had been added as a preservative. Samples were sieved to remove zooplankton, 
freeze-dried and their dry weight determined. Subsamples were then analyzed for organic 
carbon, nitrogen, and phosphorus. = 

4 RESULTS AND DISCUSSION 
4.1 Meteorological data; 1992 - 1994 

Meteorological data, obtained from Atmosphe_ric Environrnenlt Service of 
Environment Canada, were used. to calculate daily and monthly averages for air temperature, 
wind speed and precipitation. Precipitatio_n dataincluded both rainfall and snowfall. Air 
temperatures provide insight into the seasonal cycle in the warming andcooling of the entire 
water column: wind speed provides insight into factors affecti_n°gthe vertical mixing of the 
water column‘. The amount of precipitation affects lake level and the amount of runoff ‘into 
the lake. '

9 

4.2 Air temperatures 

Mean monthly air temperatures varied seasonally, being lowest in December and 
January and highest in July (Figure 2). The greatest ‘interannual differences in air temperature 
occurred in the winter months, i.e., December, January, and February. January-February 
temperatures were warmest in 1992 and coldest in 1994. June to August temperatures were 
warmest in 1994. Temperatures for 1993 differed from the other two years because although 
May temperatures were relatively warm (’10.3°C), June ('12.5°C) and July (14.5°C) 
temperatures were the coolest of the three years. Meaniiair temperatures were 1.5°C in 1992,‘ 
14°C in 1993 and O.4°C in 1994. ' 

Air temperatures for 1992-1994 were similar to those for 1928-1934 as reported by 
Rawson (1936, ‘Figure 30). However Rawson’s early May temperatures were slightly lower 
and July-August temperatures slightly higher than our study. 
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Figure 2. Waskesiu Lake mean monthly air temperatures for 1928-1934 and 1992-1994.
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Rawson (1936) reported interannual differences in the duration of ice-cover (Table 1). 
These differences probably reflect interannual differences in spring warming and autumn 
cooling. Based on Table 1, spring warming was more intense in 1931, 1932, and 1934 and 
weakest in 1929 and 1933. Autumn cooling was relatively slow in 1928, followed by 1930 
and 1934. The most rapid autumn cooling occurred. in 1929. The duration of ilce-cover was’ 
not recorded in our study. 

Air temperatures recorded during McLeod’s 1969 study were similar to those 
observed over the 1992-1994 ice-free season (Evans et al. 1993b). 
Table l._ Duration of ice cover in Waskesiu Lake (from Rawson 1936).

A 

Year Ice break up 
' 

Ice formed Days ice-free 
1927 n.d. Nov. 13 

I 

n.d. 
1928 May 19 Nov..28 - 193 
1929 May 25 Nov. 10 169 
1930 May 18 Nov.» 20 186 
1931 May 11 Nov. 15 188 
1932 May 10 n.d. n.d. 
1933 May 20 Nov. 15 179 
1934 May 11 Nov. 21 194 

Average M_ay 15 
' 

Nov. 18. 184 
n.d.-not determined 

4.3 Wind speeds 
Average wind speeds (Figure 3) tended to be lowest in the winter and late summer for 

all three years, Each year showed the same trend of winds being highest in the spring and 
early summer, decreasing during the late summer and increasing in the fall. In 1992, winds 
decreased from an average of 8.1 in May to 6.0 km/h in July and then increased to 9.9 
km/h September. In 1993 winds decreased from 8.5 km/h in May to 6.9 km/h in July 
increasing to 7.9 km/h in September. In 1994, winds decreased from 8.0 km/h in May to 6.6 
km/h in July and increased to 7.7 km/h in September. Strong winds combined with cooler 
temperatures during June 1993 may have been contributing factors to weak thermal 
stratific-ation. Conversely weaker winds and higher temperatures during June and July of 
1992 and 1994 probably facilitated strong thermal stratification. 
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Figure 3». Waskesiu Lake mean monthly wind speeds.
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4.4 Precipitation 

Precipitation patterns (Figure 4) varied markedly between years. Precipitation was 
generally low in 1992 with the higher values occurring over May to November. Precipitation 
was higher in 1993, particularly in June, November, and December. This high precipitation 
continued into January and February 1994. Precipitation also was high in May and June of 
that year. Increased ‘precipitation in 1994 apparently allowed for some- recovery in lakelevel 
from the lows observed during the early l990’s and earlier (Evans et al. 1993 b; Evans 1996; 
Evans et al. 1996). Annual total preciapitation was 351 mm in 1992, 769 mm in 1993 and 664 mm in 1994. u 
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Figure 4. Waskesiu Lake mean mor_1_th_ly precipitation for 1992-1994.
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4.5 Physical features of the open-lake water column 

4.5.1 Temperature 
Water temperature profiles were measured at Prospect Point from August 1992 to 

October 1994 (Figure 5). In August 1992, the water column was thermally-Stratified with 
surface waters reaching 20.1°C and deep waters only 99°C. Thermal ‘stratification was lost 
by mid-September with the water column near isothermal at ca. 11.6 C. Further cooling‘ 
occurred with October water temperatures near isothermal at ca. 9.9°C. Typical under ice 
water temperatures were seen during January with surface waters near 0°C increasing to 
about 4°C at deeper depth-s (Figure 6). By Ma_rch surface waters had warmed to 3°C while 
the deeper waters remained near 4°C. 

Shortly after May 1993 ice-out, t_he water column became weakly stratified but not to 
the extent seen in 1992. This weak stratification began breaking down in August and by 
September the water column was isothermal at ca. 133°C. In October, it was isothermal at 
8.9 °C.'Weak thermal stratification during much of the ice-free season was associated with 
the weak warming which occurred after May and with relatively strong spring and summer 
winds. 
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Figure 5. Prospect Point water temperature contours (°C_). 

In 1994 the water column stratified sooner than in 1993 and remained warmer for 
longer. Stratification began in May with water temperatures decreasing from ca. 8.1°C at 1 

In to 52°C at 22 m. The water column remained stratified until mid-September with 
temperatures decreasing from l7.8°C at 1 m to 109°C at 21 m. In early October, the water 
column was near isothermal with temperatures decreasing from ca_. 112°C at 1 m to 105°C at 
21 m. 
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Rawson (1936) conducted detailed. physical limnology studies in lower Waskesiu 
Lake over 1928 - 1934.- The lake did not thermally stratify in 1929 but was stratified in 1.928, 
1930, 1932», and 1934. The lake was only briefly stratified in 1931 and probably was stratified 
in 1933 although sampling continued only until June 23-. Stratification was of one to five A 

weeks duration with the strongest stratification in 1928 and 1934. ’
' 

Our study also showed variation i_n the amount of stratification at Prospect Point over 
several years. It was strongly stratified in 1992 and 1994 and only weakly stratified in 1.993. 
McLeod (1971) showed that Waskesiu Lake also weakly thermally-stratified in 1969. 

Y 
Temperature DO S pl-l .CJ1lo’n'ophylla 

("C) °7v521fUf2!Ii0.n (Ma) 

1 ~ January . 

_ 
_ 

1993 

III 
01234 Ill 1111 

678910012345 

March 
1993 

III III 1111 01234 481216 04030120 678910012345 

5- - — _ 

lVh.rc_h. 

§1o— — ~ 4 1994 

15- — — — 

2o_ _ 

_ — _ 1111 l I I T -["1 
01234 0481216 04080120 012 3 

Figure 6. Prospect Point temperature, dissolved oxygen, percent dissolved oxygen, 
pH and chlorophyll values for January and March 1993 and January 1994. 
Chlorophyll data were not collected in March 1994.
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Water temperatures tended to be warmer and more isothermal at Third Narrows 
(Figure 7) than at Prospect Point. These differences were related to the shallower water 
column at Third Narrows. There was no evidence of thermal stratification in summer- 
autumn 1992 with water temperatures decreasing from ca. 18.5 - 20°C in August to ca. 9.9°C 
in October. This site was isothermal in March 1993 with temperatures slightly warmer (ca. 
3.8 - 4. 1°C) than at Prospect Poi_nt. By May, water temperatures l1ad increased to 7.4 - 9.9°C. 
The water column remained well-mixed through summer with August temperatures ranging 
from l8.7°C at 1 m to 17.6°C at 10 mi. By October 1993, the water column was isothermal at 
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Figure 7.; Third Narrows water temperature contours (°C).. 
In March 1994 .water temperatures at Third Narrows increased from O.5°C at 1 m to 

3.-5°C at 7 m. By May, temperatures ranged from 10.6°C at 1 In to 8.8°C at 10 m. There was 
a more_ pronounced warming of the water column in 1994 than in earlier years with early 
Augustjhennal stratification decreasing from 233°C at 1 m to 18.3°C at 10 m. The water 
columr1;vv.as near isothermal (at 16.2 - 17.6 0°C) by mid-September with temperatures 
decreasing further to ca. 10.8 -- 112°C in early October. 

Mean temperatures for the ice-free season at Prospect Point averaged 14.4°C in the 
upper 10 m and 9.7°C at 20 m. Mean temperatures averaged 15 .3°C for the upper 10 m at 
Third Narrows (Table 2). - 

4.5.2 Dissolved oxygen 
Dissolved oxygen concentrations at Prospect Point varied seasonally and with depth 

(Figure 8)-. Variability in oxygen concentrations is affected by three factors (Wetzel 1983). 
Temperature is important with oxygen becoming less soluble in water as water temperature 
increases. Primary production is important with oxygen being added to the water during 
periods of intense algal growth. Respiration also is important, with oxygen being lost from 
the water column through consumptive losses. 
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Table 2. Means of’ physical and chemical pararn,eters...fo'r the 1993 and 1994 ice-free 
sampling period. ' 

' ' 

Parameter Prospect Point Third Narrows 
. 1-10m 

_> 
20_m 1-10m 

Temperature (°C) ' 14.4 
M W 

210.0 15.3 
Dissolved Oxygen (mg/L) 

A 

9.6 4.5 8.6
_ % Oxygen Saturation 96.7 38.6 

p 

89.7 
pH 2 

' 

8.4 7.7 8.3
‘ 

Secchi (m) 3.2 . 
-- 2.3 

Total Phosphorus (jug/L) 19.1 49.4 27.8 
Dissolved Phosphorus (ug/L) 10.4 33.4 ‘ 14.2 
Soluble Reactive Phosphorus (ug/L) 2.8 20.2 4.3 
Particulate Phosphorus (pg/L) 8.7 16.1 13.7 
Ammonia (pg/L) 14.7 155.8 11.8 
Nitrite-n_it_rate (pg/L) 2.1 2.4 2.3 
Particulate Nitrogen (Aug/L) 92.2 96.9 140.1 
Particulate Organic Carbon (mg/L) 725.1 551.7 993.5 
Silicon (mg/L) 0.6 2.2 1.4 
Chlorophyll a (ug/L) 6.2 7.4 10.4 

In general, dissolved oxygen concentrations at Prospect Point were highest in the 
winter months, when water temperatures were low (Figure 6). However, these high oxygen 
concentrations were limited to the upper 15 m of’ the water column. Concentrations were 
lower at greater depths reflecting consumptive losses due to decomposition at the sediment- 
water interface. Dissolved oxygen concentrations in summer generally exceeded 9 mg/L in 
the upper region of the water column with concentrations decreasing below 3 mg/L in deeper 
water. In general, dissolved oxygen concentrations in deep water during the ice‘-free period 
were high only during periods of "strong v‘ertical’mi'xing, .i.e., May-June and September- 
October. While we did not measure oxygen in November, levels probably remained high as 
the lake continued to cool and mix. 

Dissolved oxygen concentrations at the Third Narrows (Figure 9) followed a similar 
seasonal pattem as at Prospect Point. However, because the site was shallower, deep-water 
oxygen depletion was not as strong as at Prospect Point. Nevertheless, significant oxygen 
depletion did occur" and there were pronounced vertical gradients in dissolved oxygen 
concentrations in all three summers. Thus, although the water column was well-mixed with 
respect to temperature, the vertical exchange was slow enough to allow for significant oxygen 
depletion. Depletion was greater in June 1993 than 1994 despite slightly stronger winds and 
cooler temperatures. Dissolved oxygen conc_ent'rations tended to be lower in surface water at 
the Third Narrows than Prospect Point during the summer months. These differences may be 
related to the slightly warmer waters at Third Narrows than Prospect Point.

15



o H --' -' r 
_ ,- 2” U

. 

rm 
: 

- 
,

9 

8' R. 
1992 I993 I994 

Figure 8. Prospect Point dissolved oxygen contours (mg/L).
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Figure 9. Third Narrows dissolved oxygen contours (mg/L). 
At Prospect Point dissolved oxygen concentrations during the 1993 and 1994 ice—free 

season averaged 9.6 mg/L in the upper 10 m of the water column and 4.5 mg/L at 20 m 
(Table 2). Concentrations averaged 8.6 mg/L over the same time period at Third Narrows. 
McLeod (1971) measured dissolved oxygen concentrations 1-m above the lake bottom in the 
lower lake. These deep water oxygen concentrations declined from 8 mg/L in early July to 3 
mg/L in late July and then increased to 4 mg/L in late August. Concentrations at his l0—m - 

deep station in the upper lake ranged from 2.8 - 8.8 mg/L. Overall, dissolved, oxygen 
concentrations over our 1992 - 1994 sampling are similar to observations made by McLeod 
during the late 1960’s.
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Rawson’s (1936) detailed data for the 1928 - 193_4 ice-free seasons show oxygen 

concentrations in surface waters as ranging from 6.4 - 12.9 mg/L and bottom-water 
concentrations ranging from 0.1 - 11.4 mg/L. Interannual variations in oxygen conc‘er_1_t_rat_ion, 
especially in deep waters, were significant. In July-August 1934 dissolved oxygen 
concentrations in bottom waters ranged from 0.34 mg/L to 7.6 mg/L and averaged 4.5‘ mg/L. 
As previously noted, 1934 was a relatively warm year with strong thermal stratification, and 
these concentrations were relatedato the strength of this thermal stratification (Table 3). 
While we have only three years of similar observations, our values tend to be lower than 
those observed by Rawson. Mean values for summer_ 1992-1993 are.one-third those 
observed by Rawson. 

Table 3. Minimum and average dissolved oxygen concentrations (mg/L) in bottom waters of 
Waskesiu Lake for the July 15 - August 15 period. Data from 1929-1934 are ‘from 
Rawson (1936). -

- 

1928’ 1929 1930 1931 1932 1934 Mean 
Historic 

Average 2.6 
" 

7.7 4.4 5.8 6.0’ 0.35 45 
Minimum 09 7.4 2.8 3.3 0.4 0.15 2.5 

This study 1992 1993 1994 Mean 
Average 0.10 4.00 0.16 1.4 

Minimum 0.09 1:10 0.11 0.4 

It is curious and somewhat troubling that Rawson (1960) later reported that July- 
August dissol've.d oxygen concentrations in Waskesiu Lake bottom waters averaged 2.9 mg/L. 
This is in marked contrast to his earlier reported mean value of 4.5 mg/L. The Waskesiu 
Lake data reported in this 1960 publication apparently are based on studies conducted over 
1928 - 1934 as reported in Rawson (1936). Therefore, it.is possiblethat a transcription error 
was made in preparing Table 3 in his 1960 publication. 

4.5.3 Percent oxygen saturation 
Percent oxygen saturation at Prospect Point generally exceeded 80% in the upper 10 m of the water column (Figure 10). Saturation exceeded 100% i_n the upper 5-10 m.d,u‘ring 

mid to late summer 1992 and 1993 as well as January 1993 (Figure 6). Percent saturation 
decreased to less than 20% near the lake floor during mid-summer and mid-winter. Summer 
oxygen depletion was greater in 1992 and 1994 than in 1993.
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Percent oxygen’ saturation at Third Narrows generally exceeded 90% in the upper 6 In 
of the water column (Figure 11). Percent saturation tended to be highest in summer with 
values reaching 127% at 4 In in August 1994. Percent saturation was lower near the lake 
floorwith lowest values observed duri_ng summer therrnal stratification. In August 1994, 
percent saturation declined to less than 30% at 10 m. It is interesting to note that although 
the water column generally was isothermal at Third Narrows during most of the ice-free 
season, pronounced vertical gradients in dissolved oxygen concentrations (and percent 
saturation) developed. This suggests that oxygen is rapidly lost from the deep-layer of the
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Figure 11. Third Narrows percent oxygen saturation. 
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Percent oxygen sa_tu_ration at Prospect Point averaged 96.7 in the upper 10 m and 38.6 

at 20 m (Table 2). At Third Narrows percent oxygen saturation averaged 89.7 in the upper 
10 m. 

Percent oxygen data for surface and bottom waters as presented by Rawson (1936) are 
shown in Figure 12. Low oxygen concentrations» persisted in bottom waters for severalf I 

weeks in 1.928 and approximately one month in 1934. Percent oxygen remained high in 
bottom waters in 1929 and moderately high in summer 1930, 1931 and 1932. 
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Figure 12. Percent oxygen saturation for lower Waskesiu Lake, 1928--1943 
(Rawson 1936).
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While our data are more limited,» there was a longer. period of low percent oxygen 
saturation in 1994 than in the years studied by Rawson (Figure 13). Dissolved oxygen 
concentrations from late July to late September were substantially lower than in most years 
investigated by Rawson, While deep Water dissolved oxygen concentrations were higher in 
summer 1993 than 1992 and 1994'; they barely reached 60%. In contrast, deep water 
dissolved oxygen concentrations frequently exceeded 80% during Rawson’s study years in 
which thermal stratification was weak. Overall, these data may be suggestive of a small 
increase in sediment oxygen demand between Rawson’s investigations and ours. Alternately, 
there were minor methodological differences between the two studies. We were able to 
sample relatively close to the sediments with our oxygen probe while Rawson, using a water 
bottle, was less able to sample so close to the lake floor. Rawson’s study also shows higher 
percent saturation in surface waters than observed in our study. This could have been _a result 
of a more productive algal community during his study than ours-, a lower euphotic zone 
respiratflion rate, climatic variability and/or analytical differences between the two studies; 
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Figure 13. Prospect Point surface and bottom percent oxygen 
saturation 1992-1994. 
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4.5.4 pH 
pH values at Prospect Point generally exceed 8 units in the upper 10 m of the water 

column (Figures 6 and 14). Low values, at 4 - 6 min late July 1993, probably were 
associated with carb:on dioxide release, either from decomposing particulates or from 
zooplankton respiration. pH values were lower in deeper waters, as a probable consequence 
of the decomposition of settling organjic matte_r and organic matter at the sediment-water 
interface.
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Figure 14. Prospect Point pH‘, 1992-199.4. 
pH values tended to be higher in the surface waters at Third Narrows (Figure 15) than 

at Prospect Point in midsummer 1993 and 1994 suggesting that phytoplankton productivity 
was greater at Third Narrows. pH values decreased with depth, indicating significant carbon 
dioxide production in near bottom waters and at the sediment-water interface because of 
decomposition.
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Figure 15. Third Narrows pH, 1992-1994. 
pH averaged 8.4 for the upper 10 In at Prospect Point and 7.7 at 20 m for the 1993 

and 1994 i_ce—free seasons: pH at Third Narrows averaged 8.3 for the upper 10 m (Table 2). 
These data can be compared to Hamilton and Macdona1d’s (1986) study‘tha_t measured pH in 
the euphotic zone on four occasions between late July and September. pH at their station 6 in 
the lower basin averaged 8.6 while pH at their station 3, near the Third Narrows, averaged 
8.5. These values are not appreciably different from what we observed ove_r the 1993 and 
1994 ice-free seasons.
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Rawson (1960) reported that surface pH averaged 8.2.and bottom (23.8 m) pH 
averaged 7.4. pH during the 1934 i'ce’-free season ranged from 8.0 — 8.4 in surface waters and 
7.2 - 8.1 at 23.8 In. These values are not appreciably different from current values. 

4.5.5’ Secchi disc depth 
Secchi disc depth at Prospect Point varied seasonally (Figure 16). In 1992 the highest 

value (4.1 m) wasobserved in mid August and the lowest (2.6 In) in early October. In 1993 
and 1994, the highest values (4.8 and 5.6 m) were observed in mid-March (Figure 6) 
followed by the next highest values in mid-June to mid-July (4 - 4.7 and 4 -14.9 m). Secchi 
disc depths declined to 1.9 and 1.8 m in August and increased in autumn although not to the 
high values of mid-summer. Secchi disc depths at the Third Narrows followed a similar 
trend at Prospect Poi_nt (Figure 16) although water clarity tended to be slightly higher at 
Prospect Point than the Third Narrows. - 

'~*.*~.‘Secc«hi disc depth averaged 3.2 m at Prospect Point during the 1993 and 1994 ice-free 
seasons (Table 2). Secchi disc depth averaged 2.3 In over the same time period at the Third 
Narrows. In contrast, Hamilton and Macdonald ( 1986) reported that Secchi disc depth 
averaged 2.1 m in western Waskesiu Lake and 2.6 In in eastern Waskesiu Lake. McLeod 
(1971) did not measure Secchi disc depth in Waskesiu Lake.
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Figure 16. Secchi disc measurements for Prospect Poi_nt and 
Third Narrows, 1992-1994.
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Rawson (1936). in his study of _lakes in Prince Albert National Park, stated in his 
introduction that “The question of light penetration has not been investigated although such 
data are desirable in a report of this kind. Since Secchi disc is regularly seen at depths of 5 to 
8 meters and.-traces of colour are rarely found in these waters, the question is not regarded as 
urgent”. It is not evident from this statement how often were Secchi disc’ depths of 5 - 8 m 
seen, in which lakes, and at which times). Presumably, because most of Rawson’s sampling 
was conducted in ‘Waskesiu Lake and in summer, this statement refers to Waskesiu Lake. 

Although Rawson apparently took Secchi disc depth measurements on several 
occasions during his 1928 -1934 Waskesiu study, only two measurements of Secchi disc 
depth data have been located in Rawson’s Archives held by the University of Saskatchewan 
library. On July 13, 1928, a depth of 5.5 m was observed in 18.5 In of water at his station I 
(offshore of Camp 2 point in lower Waskesiu Lake). On July 20, 1928, a depth of 5 m was 
noted at station 11, in the deepest water “off Heart Lake Point in direction of island 400 yards” 
(Research files, Prince Albert National Park, Record Books 1.9298-19‘42, Book II, pages 130 
and 131.). According to Figure 4 in Rawson (1936), the water column‘-was strongly Stratified 
on both days with the epilimn_ion deeper than 5 m-. Thermal stratification had persisted for a 
sufficiently long period prior to the July 13 measurement for significant oxygen deletion to 
occur (Figure 12). This stratification may have caused significant loss of sedimenting 
particles to the lake floor and may have prevented the transfer of nutrients from the deeper 
waters to surface waters. Thus, these high values of 5 - 5.5 m appear to be associated with 
the relatively high water clarity that is observed in Waskesiu Lake during mid-summer. They 
are, however, higher than any value which we observed during comparable time periods. 

Several years later, Rawson (1941) reported that the mean July-August transparency 
of Waskesiu Lake was 6.5 mi; he also reported that mean temperature in the upper 10 m of the 
water column was 185°C. In still later publications, Rawson (1960, 1961) reported that 
Secchi disc depths in Waskesiu Lake averaged 3.1 m and ranged from 2.3 - 4.0 m. He also 
reported that July-August temperature i_n the upper 10 m of the water column averaged 
17.4°C. 

It is unlikely that reported differences in water clarity between Rawson’s 1936, 1941, 
1960_and 1961 publications were due to changes in lake limnology over the course of several 
decades. Moreover, there are no references oridocurnentation available that would indicate 
that Rawson revisited Waskesiu Lake after 1934. Thus, it is assumed that the data presented 
in his 1941, 1960 and 1961 papers were collected duri_ng his 1928 - 1934 studies. Assuming 
this, it is likely that Rawson incorrectly reported mean water clarity in some or all of his 
publications. 

If Rawson’s (1961) most recently publtished values, are the most correct, there have 
been no major change in mean water clarity in Waskesiu Lake over the late 1920’s and early 
l930’s (3.1 m) and our 1993 - 1994 study‘ (3.2 m). The ranges in water clarity over the two 
studies also seem similar: the historic range in values was 2.3 - 4.0 m (or 2.3 - 5.5 m based on 
field data sheets) versus 1.8 - 4.9 m which we observed over the 1992 - 1994 ice-free season. 
However, if Rawson’s earlier data are the more correct, there has been a major reduction in 
water clarity in Waskesiu Lake between 1928 -1934 and the 1980’s and 1990’s. Only
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through paleolimnological studies will a definitive an_swer be obtained on historic trends in 
the trophic status of Waskesiu Lake. 

4.6 Nutrients and particulates for the open-lake water column: 1992 - 1994 

4.6.1 Total phosphorus 
Total phosphorus (TP) concentrations varied seasonally and with depth (Figure 17). 

Moreover, there were subtle differences in TP concentrations between the Prospect Point and 
the Third Narrows sites. 

TP concentrations at Prospect Point ranged from a minimum of 8 pg/L to a maximum 
of 151 ttg/L over the 1992-1994 study period. Concentrations in the upper 10 m of the water 
column did not exhibit a pronounced pattern of seasonal variation. However, there was a 
weak trend for highest TP concentration to occur in late summer or early autumn.. This trend 
may have been associated with the erosion of the thermocline. TP concentrations were 
substantially higher at 20 m and exhibited a pronounced trend of increase through summer 
thermal stratification. This increase reflects the decomposition of settling organic matter 
within the hypolimnion and the regeneration of nutrients at the sediment water interface. 
Because the euphotic- zone at Prospect Point generally was limited to the upper 10 m of‘ the 
water column, the algal community could not utilize nutrients regenerated in the 
hypolimnion. This situation changed with the late summer ~ early autumn breakdown of the 
thermocline. 

TP concentrations were relatively low during the winter months. Low concentrations 
at 20 m may reflect slower decomposition rates than in summer, presumably because of 
lower hypolimnion temperatures. Low concentrations in the upper regions of the water 
column reflect low algal growth rates and the loss of particulates settling to the lake floor 
during the long and quiescent period of ice cover. 

TP concentrations at Third Narrows also varied with time». The highest concentration 
of TP ingssurface waters occurred in July. At the 10 m sampling depth there was a weak 
tendencyyfor highest concentrations to occur in September and October and for the lowest 
concentrations to occur in winter. There was no consistent pattern for TP concentrations to ' 

be higher at 1 m than 10 m. 
TP concentrations at Prospect Point averaged 18.6 ug/L for the upper 10 m and 49.4 1.1 

g/L at 20 m for the 1993 - 1994 ice—free seasons (Table 2). Concentrations at Third Narrows 
averaged 27.7 pg/L for the upper 10 m. These data can be compared to Hamilton and 
Macdonald’s (1986) study. In that study, the researchers measured TP concentrations only in 
the euphotic zone on four occasions between late July and September. TP concentrations at 
their station 6 in the lower basin averaged 24 ug/L (range 1.3 - 31 ug/L). TP concentrations at 
their station 3, near the Third Narrows, averaged 25 pg/L (range 17 - 31 pg/L). These values 
are not appreciably different from what we observed over the 1993 — 1994 ice‘-.fr"ee seasons. 
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Figure 17. Total phosphorus concentrations for Prospect Point 
and Third Narrows, 1992- 1994. 

4.6.2 Dissolved phosphorus 
Most of the TP was comprised of dissolved phtfgsephorus (DP). Seasonal and spatial 

patterns in DP concentrations tended to follow that of TP (Figure 18). At Prospect Point, DP 
concentrations in the upper 10 m of the water column varied only slightly with season. There 
was a slight tendency for concentrations to be highest i_n September_-October and lowest in 
winter and mid-summer (July-August). DP concentrations were substantially more variable 
at 20 m with concentrations- increasing markedly through summer thermal 'stratificatio‘n and 
declining rapidly with the fall breakdown of the thermocline. 'DP»concentrationsiiat 1 and 10 
m increased following the autumn decrease in DP concentrations at 20 m in"1992 and 1993 
but not 1994.; ‘ 

DP concentrations at the Third Narrows tended to be highest in autumn. They also 
tended to be relatively high in late spring and early summer (June). Lower co'ncentr'ations in 
mid-summer probably were associated with intense utilization by the algal community. 
There was no clear pattern for DP concentrations to be higher at 1 rn than 10 m. 
DP concentrations for the 1993-1994 ice—free season averaged 10.4 pg/L (54.4% of TP) for 
the upper 10 rn at Prospect Point and 33.4 ug/L (51.6% of TP) at 20 rn (Table 2). 
Concentrations at Third Narrows averaged 14.2 ttg/L (51.1% of TP). Hamilton and 
Macdonald (1986) reported that DP concentrations averaged 3 ttg/L (range < 3 — 8 pg/L) at 
their site 3 and 3 ttg/L (range 3 - 5 ttg/L) at their site 6. It is not clear why DP concentrations 
were higher in our study than Hamilton and Macdonald’s study while TP concentrations were 
similar. In their study, DP accounted for only 12.0 - 12.5% of TP versus a reported range of 
38-74% by Wetzel (1983) for a variety of lakes in the northern United.States and Ontario.
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Figure 18. Dissolved phosphorus concentrations for Prospect Point 
' and Third Narrows, 1992-1994. 

4363 Soluble reactive phosphorus 
Soluble reactive phosphorus (SRP) is the form of phosphorus most utilized by the 

algal community. SRP concentrations frequently were below detection limits of 2 ug/L 
(Figure 19). In order to graph seasonal and spatial trends in SRP concentrations, a value of 
1.5 pg/L was arbitrarily assigned to samples in wh_ich concentrations were below detection 
limits. 

SRP concentrations in the upper 10 m of Prospect tended to be detected only in 
autumn with the breakdown of the thermocline and in May and June. Concentrations were 
low in summer, reflecting intense utilization by the algal community. SRP concentrations 
were substantially higher at 20 m than at 10 m du_ring summer thermal stratification. 

SRP concentrations were surprisingly low even in winter suggesting significant 
nutrient demand by the algal community. In January and March 1993, 20 m concentrations 
were similar to those observed in the upper 10 m of the water column. Concentrations in 
March 1994 were slightly higher at 20 m (8.0 ttg/L) than in the upper 10 m (< 2.3 p.g/L) of 
the water column. Low concentrations of SRP in deep water during the winter‘ were 
unexpected because of the low oxygen concentration near the lake floor (Figure 6). Low SRP 
concentration in surface waters suggests strong‘ utilization, even in winter. 
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SRP concentrations at the Third Narrows also were low and frequently below 

detection limits. Lowest concentrations occurred in winter. There was no clear pattern in 
SRP concentration during the ice-free season. However, concentrations tended to be low in 
October, reflecting intense demand, presumably by an autumn pulse in phytoplankton 
growth. Concentrations also were low in August 1993 and on four occasions in summer 
1994. Because the water column is more readily mixed vertically at the Third Narrows 
station than at Prospect Point, phosphorus recycling must be more dynamic in the upper than 
lower lake. 

SRP concentrations for the 1993-1994 ice-free-‘season averaged < 2.8 ug/L for the 
upper 10 m at Prospect Point at <. 20.2 pg/L at 20 m (Table 2)._ Concentrations at Third 
Narrows averaged < 4.3 pg/L. Hamilton and Macdonald (1986) did not measure SRP in their 
study.
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Figure 19. Soluble reactive phosphorus c'oncentrati'ons for Prospect 
Point Third and Narrows, 1992-1994. ( ““ " detection limit) 
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4.6.4 Particulate phosphorus 
Particulate concentrations were not measured directly but can be estimated by 

subtracting DP concentrations from TP conce_ntra_tions (Figure 20). There was no clear 
pattern to these data. Concentrations for the 1993 and 199.4 ice-free season averaged 8.7 u 
g/L for the upper 10 In and 16.1 ug/L for 20 m at Prospect Point (Table 2). Concentrations 
averaged 13.7 pg/L at the Third Narrows. Hamilton and Macdonald (1986)Vdetermined that 
PP concentrations averaged 22 ug/L at their site 3 in upper Waskesiu Lake and 21 ug/L at 
their site 6 ‘in lower Waskesiu Lake. 
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Figure 20. Particulate phosphorus concentrations for Prospect 
Point and Third Narrows, 1992-1994. 

4.6.5 Ammonia 
Two forms of dissolved nitrogen were measured; ammonia and nitrite-nitrate. 

Ammonia was the predominant of the two forms measured.. In order to graph seasonal and 
spatial trends, a value of 4.5 ug/L was arbitrarily assigned to samples in which concentrations 
were below the 5 ug/L detection limit (Figure 21). 
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Figure 21. Ammonia concentrations for Prospect Point and ‘Third 
Narrows, 1992-1994 ( """ " detection limit). 

Like phosphorus, ammonia concentrations at Prospect Point were highest at 20 m, 
particularly during summer stratification. Concentrations were substantially lower at 1 and 
10 m. Arn'mon'i'a concentrations also were low at"Third Narrows and showed a'weak‘t'rend for 
concentrations to be higher‘ at 10 than 1 m. 

Ammonia concentrations for the 1993-1994 ice—free season averaged 14.7 pg/L for 
the upper 10 m at Prospect Point and 155.8 pg/L at 20 m (Table 2). Concentrations at Third 
Narrows averaged 11.8 pg/L. Hamilton and Macdonald (1986) determined that ammonia 
occurred in a mean concentration of < 49 ug/L at their site 3 and site 6. Because their 
detection 1i_mits were higher than ours (i.e., 49 ug/L versus 5 ug/L), we cannot compare 
average ammonia concentrations between the two studies.
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4.6.6 Nitrite-nitrate 

Nitrite—nitrate generally was below detection limits suggesting intense nutrient 
demand byan actively growing phytoplankton community. In order to graph seasonal and 
spatial trends, 3, value of" 1.6 pg/L was arbitrarily assigned to samples in which concentrations 
were below the 2 pg/L detection limit (Figure 22). Nitrate generally was detected at Prospect 
Point only in winter or early summer. Because nitrogen is regenerated as ammonia in anoxic 
conditions», nitrite-nitrate concentrations remained low in deep waters during summer thermal 
stratification. Nitrate concentrations also were low at the Third Narrows and frequently 
below detection limits. 
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Figure 22. N itrite-nitrate concentrations for Prospect Point and 
Third Narrows, 1992--1994. ( """ " detection li_rni_t) 

N itrite-nitrate concentrations for the 1993-1994 ice-free season averaged < 2.1 pig/L 
for the upper 10 m at Prospect Point and < 2.4 ug/L at 20 In (Table 2). Concentrations at 
Third Narrows averaged < 2.3 ttg/L. Hamilton and Macdonald (1986) determined that 
nitrite-nitrate occurred in a mean concentration of < 12 pg/L (range < 9 e 20 pg/L) at their site 
3 and at < 9 pg/L (their detection limits) at site 6. Because their detection limits apparently 
were higher than ours (i.e., 9 versus 2 pg/L), we cannot compare average nitrite-nitrate 
concentrati_on‘s between the two studies. 
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4.6.7 Particulate Nitrogen 
Particulate nitrogen (PN) concentrations were highly variable from month to month 

and with depth (Figure 23). In order to graph seasonal and spatial trends, a value of 5 pg/L was arbitrarily assigned to samples in which concentrations were below 10 pg/L. There was no clear pattern to these data. Concentrations for the 1993 and 1994 ice-free season averaged 
92.2 pg/L for the upper 10 m and 96.9 uig/L for 20 m at Prospect Point (Table 2). 
Concentrations averaged 140.1 ug/L at the Third Narrows. Hamilton and Macdonald ( 1986) 
did not determine PN concentrations.
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4.6.8 Particulate organic carbon 
Particulate organic carbon (POC) concentrations were highly variable from month to 

month and with depth (Figure 24). There was no clear’ seasonal pattern to these data. 
Concentrations for the 1993 and 1994- ice-free season averaged 725 pg/L for the upper 10 m 
and 552 pg/L for 20 m at Prospect" Point (Table 2). Concentrations averaged 995 lug/L at the 
Third Narrows. There was a general tendency for POC concentrations to be higher at 1 III 

than 10 m at Third Narrows but not Prospect Point. Hamilton and Macdonald (1986) did not 
determine POC concentrations. '
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Figure 24.. Particulate organic carbon concentrations for Prospect Point’ 
and Third Narrows, 1992-1994. detection limit)
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4.6.9 Silicon 

Silicon concentrations at Prospect Point varied seasonally and with depth (Figure 25). 
In general, lowest concentrations were observed in surface waters and highest at 20 m. 
Concentrations tended to decrease through mid-surnmer, reflecting utilization, and increase 
with the late summer erosion of the thermocline. An October decrease in silicon 
concentrations suggests intense utilization by the diatom community. 

At the Third Narrows station, silicon concentrations tended to be higher at 10 m than 
1 m, reflecting utilization in the upper regions of the water column and regeneration from the 
lake floor, Utilization appeared to particularly intense in 1993, a year of strong vertical 
mixing. 

Silicon concentrations for the 1993 and 1994 ice—free season averaged 0.61 mg/L in 
the upper 10 m of the water column at Prospect Point and 2.18 mg/L at '20 m (Table 2). At 
the Third Narrows station, silicon concentrations averaged 1.41 mg/L in for the ca. 10 In deep 
water column-. Higher silicon values in the upper 10 In at Third Narrows than Prospect Point ' 

probably reflects greater silicon regeneration from the lake sediments in this shallower and 
warmer site. 
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4.7 Redfield ratios for the opven-lalgewater column: 1992 - 1994 
PN:PP and PC:PP determinations yielded similar results showing that phytoplankton 

community in the upper 10 In at Prospect Point was apparently phosphorus deficient during 
most of the ice-free season (Figure 26). Deficiencies were particularly great in August 1992, 
May and October 1993, and June 1994. However, even in winter, there were some 
indications of phosphorus deficiency. Nitrogen apparently was near sufficiency during the 
1992 study period but deficient during most of the 1993 sampling with the possible exception 
of mid July and October. Nitrogen deficiency was very pronounced in mid 1994; a period of 
prolonged thermal stratification. Nitrogen deficiency was less evident later in the year. 
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Figure 26;. Redfield sestonic ratios calculated for 1 m and 10 m at Prospect Point 
with horizontal line showing sufficiency or deficiency as outlined by 
Redfield (1958). 
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V _ _ 

Water at 20 m at Prospect Point was phosphorus sufficient based on PN:PP (Figure 
27). On the basis of PC:-PP, phosphorus was deficient in late summer and autu_mn 1993, when there was strong vertical mixing of the water column, and during some periods in early summer and autumn 1994, when the deficiency was much less than in surface waters. 
Nitrogen tended to be deficient in August 1993 and mid-summer 1994. However because of 
the severe light limitation which occurred at 20 m, it is unlikely that there was any significant 
phytoplankton growth due to photosynthesis. 
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Figure 27. Redfield sestonic ratios calculated for 20 rn at Prospect Point 
1 

showing sufficiency or deficiency (solid line) as outlined by 
Re‘dfield (19-58). 

Phosphorus also "tended to be deficient at the Third Narrows station du_ring most study 
periods (Figure 28). Deficiencies tended to be most pronounced in autumn although there 
was some evidence of strong phosphorus deficiency in March 1993. Nitrogen did not appear 
to be deficient in 1992, was somewhat deficient in 1993, but was very deficient in 1994 
except in mid summer and late September-early October. ‘Nitrogen deficiencies appeared to 
be less intense than at Prospect Point.
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I_-figure 23. Redfield sestonic ratios calculated for 1 m and 10 m at Third 
Narrows showing sufficiency or deficiency (solid line) as outlined 
by Redfield (1958). 

4.8 Sediment trap studies: 1992 - 1994 
Sediment traps were set and recovered at approximately one month intervals from 

June 22 to October 8, 1994,. Total mass flux rates varied seasonally at Prospect Point (Figure 
29), tending to be highest during periods of weak thermal stratification and lowest during 
midesummer when the lake was thermally stratified. Flux rates generally increased from 4 m 
to 10 m and from 10 m to 20 m. This increase in flux. with depth reflects two phenomena: the 
continued production of particulates with depth and the possible down-slope movement of 
particulates from the shallow regions of Waskesiu Lake to deeper areas such as the 
depression offshore of Prospect Point. Total mass flux over the June 22 to October 8 period 
was 162.9 g/ml at 4 m, 2-28.0 g/m2 at 10 m, and 398.1 g/m2 at 20 m (Table 4).
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Figure 29. Total mass flux rates at Prospect Point, June to October 1994. 

Total flux rates were not measured after October 1994. Relatively little flux would 
have occurred during ice cover. This is because the biological production ofparticulates 
would have been minimal during this period of low phytoplankton production and 
zooplankton growth rates. Wave action and water currents also are weak during ice-cover 
thus limiting the offshore movement of particulates, the re-suspension of particulates from 
the lake floor, and _t_he maintenance of slow-sinking particulates in suspension in the water 
column. Flux rates probably were high in May, early June, and November, periods of strong 
vertical mixing. However, sediment traps overestimate net flux during these periods because 
intense vertical mixing tends to re-suspend particulates, both from the lake floor and from 
deeper regions of the water column (Evans, 1998). 
Table 4. Flux rates (g/mg/yr) at Prospect Point. and Third Narrows, June 22 to October 8, 

1994.
_ 

Site Depth (in) Total Flux. Total C -Organic C CO3 P N 
Prospect Point 4 ' 162.9 43.9 40.4 3.5 0,6 ‘ 6.5 

10 228.0 38.7 /35.3 3.5 0.5 5.6 

20 398.1 70.1 60.9. 9.2 0.9 3.4 

Third Narrows 4 421.3 76.9 68.5 8.4 1..1 10.5 

10 ' 606.0 107.9 95.1 12.9 1.8 12.6
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Although our sediment trap studies were conducted only over the June to October 
period, we believe that they provide reasonable estimates of total annual flux. This opinion is 
supported by results of sediment coring study that was conducted in March 1996. One of the 
two cores collected from Prospect Point has been dated. Total mass flu-x rates during the 
l990’s was estimated to be 357 g/rnz/yr (Evans, unpublished data), a value not appreciable 
different for the 398.1 g/m2) at 20 m for the June 22 -— October 8 settings. 

A ' 

Total mass flux at the Third Narrows also varied seasonally (Figure 30). Flux was 
lowest in late July-early August and highest in mid-September to early October. Seasonality 
in flux rates, particularly at 10 m, appeared to be strongly linked to seasonality in wind 
speeds. Total mass flux for the study period was 421.3 g/ml at 4 m and 606.0 g/m2 at 10 m 
(Table 4). Although a sediment core was collected at this site in March 1996, it has not been 
dated. Therefore, we do not have a second, independent measure of total mass flux against 
which to evaluate the precision of our sediment trap flux estimates at the Third Narrows. 
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Figure 30. Total mass flux rates at Third Narrows, June to October 1994. 
Carbon was a major component of mass flux. at both sites. Carbon mass flux tended 

to follow total mass flux both at Prospect Point (Figure 31) and Third Narrows (Figure 32). 
Total carbon flu_x over the study period was 43.9 g/m2 at 4 m, 38.7 g/m2 at 10 In, and 70.1 
g/m2 at 20 m at Prospect Point and 75.9 g/m2 and 107.9 g/m2 at 10 m at Third Narrows (Table 
4). Analysis of the core collected at Prospect Point yielded an est-irnat,ed an annual carbon 
flux of 52.6 g/m2 du_ring the 1989-1996 period (Evans, unpublished data), an estimate not 
appreciably different from the carbon flux at 20 m for the June - October 1994 period. 
Carbon accounted for an average of 27.0 % of the flux at 4 m, 17.0 % of the flux at 10 m, and 
17.6 % of the flux at 20 m at Prospect Point. Carbon accourited for 18.3% of the 4 m and I 

17.8 % of the 10 m flux at Third Narrows.
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Figure 31. Total and organic carbon flux rates at Prospect Point, 1994. 
Carbon flux was comprised largely of organic. matter. Organic carbon flux rates at 

Prospect Point varied seasonally and with depth (Figure 31).. At 4 m, highest flux rates were 
observed in June and July“w’ith rates declining markedly through sur_nrner:— rates increased 
only slightly in autumn. At 10 and 20 m, rates increased from June through July, declined in 
summer, and then increased in September and October. 

Organic carbon flux rates at Third Narrows tended to be lowest in late July)-early 
August and highest from mid- September to early October (Figure 32). Total organic carbon 
flux over the study period was 40.4 g/m2 at 4 m, 353 g/m2 at 10 m, and 60.9 g/rnz at 20 m at 
Prospect Point and 68.5 g/ml and 95.1 g/m2 at 10 m at Third Narrows (Table 4). Organic 
carbon accounted for, on ‘average, 92.0% of the 4 In, 91.1% of the 10 m, and 86.9% of the 20 m carbon flux at Prospect Point; it accounted for 89.1% of the 4 m and 88.1% of the 10 m 
flux at Third Narrows. Analysis of the sediment core collected at Prospect Point yielded an 
estimated an annual organic carbon flux‘ of 46.0 g/m2 during the 1989-1996 period (Evans, 
unpublished data), an estimate not appreciably different from the carbon flux at 20 in for the 
June - October" 1994 period. 
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Figure 32. Total and organic carbon flux rates at Third Narrows, 1994. 
Inorganic carbon (carbonates) had three potential sources. Some carbonates were re- 

suspended from the lake floor or transported offshore from the littoral and shallow inshore 
regions. Other carbonvates may have been produced in the lake dur-ing periods of high 
primary production and warm water temperatures (Wetzel 1983). “Whitjings”,- resulting from 
biologicallyainduced carbonate precipitates, are a common summer-autumn occurrence in the 
more productive regions of the Great Lakes_ (Strong and Eadie 1978). 

Carbonate flux at Prospect Point ‘varied seasonally, tending to be greatest du_,ri,ng 
September-October, a period of strong vertical mixing and cooling lake temperatures (Figure 
33). Primary productivity also was high during this period (see section 4.12). 
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Figure 33. Carbonate flux rates at Prospect Point and Third Narrows, 1994. 

Carbonate flux at the Third Narrows was substantially greater from mid-August to 
October than from June to mid—August (Figure 33). Total carbonate flux over the study 
period was 3.5 g/m2 at 4 m, 3.5 g/m2 at 10 m, and 9.2 g/m2 at 20 m at Prospect Point and 8.4‘ 
g/m2 at 4 m and 12.9 g/mg at 10 m at Third Narrows (Table 4). Analysis of the core collected 
at Prospect Point yielded an estimated annual carbonate flux of 6.6 g/m2 during the 1989 - 

1996 period (Evans, unpublished data), an estimate not appreciably different from the 
carbonate flux at 20 m for the June - October 1994 period. 

_ 

Nitrogen flux at 4 m at Prospect Point declined rapidly from June to early August and 
then remained low through summer-: flux increased in autumn (Figure 34). A similar pattern 
was observed at 10 m and 20 m although the autumn increase in nitrogen flux was more 
pronounced. At the Third Narrows Site, nitrogen flux at 4 m "increased from June to July, 
declined in;mid-summer’, and then increased through October (Figure 34)." Flux was more 
constant at 10 m over much of the June-August period, Nitrogen flux increased markedly in 
September and October. Total nitrogen flux was 6.5 g/m2 at 4 m, 5.6 g/ml at 10 m, and 8.4 
g/m2 at 20 m at Prospect Point and 10.5 g/ml at 4 m and 12.6 g/m2 at 10 m at Third Narrows 
(Table 4). Analysis of the core collected at Prospect Point yielded an estimated annual 
inorganic carbon flux of 5.6 g/"ml during the 1989-1996 period (Evans, unpublished data), an 
estimate not appreciably different from the estimated 8.4 g/mg nitrogen flux at 20 m for the 
June - October 1994 period.

41



Third Narrows Prospect Point 

i measured 200 __ 

4 m E eslimul: 180 - 

150 " 

120 - 

90 -‘ 

60 - 

Go n 

Nitrogen 

flux 

(mg/ml/duy) 

Nitrogen 

flux 

(mg/m 

2/day) 

-§ I 

Nitrogemfllix 

(mg/In 

Zlday) 

Figure 34. Nitrogen flux rates at Prospect Point and Third Narrows, 1994. 

Phosphorus flux rates, although lower than nitrogen flux rates, tended to follow the’ 
same seasonal and spatial patterns at Prospect Point and Third Narrows (Figure 35). Total 
phosphorus flux was 0.6 g/m2 at 4 m, 0.5 g/m2 at 10 m, and 0.9 g/m2 at 20 m at Prospect Point 
and 1.1 g/m2 and 1.8 g/ml at 4 and 10 m, respectively, at Third Narrows (Table 4). Analysis 
of the core collected at Prospect Point yielded an estimated annual phosphorufs flux of 0.5 
g/m2‘ diiring the 1989-1996 period (Evans, unpublished data), an estimate not appreciably 
differen1*from the 0.9 g/ml phosphorus flux at 20 m for the June - October 1994 period. 

Overall, the sediment trap studies provided information on seasonal and spatial 
variations in particulate flux and composition. Flux rates measured at 20 m at Prospect Point 
over‘ June - October 1994 were remarkably similar to estimate rates at the same site based on 
coring studies. Flux rates were higher at the Third Narrows than at Prospect Point. This 
higher flux may be a consequence of the greater concentrations of particulate organic carbon, 
nitrogen, phosphorus, and of chlorophyll at Third Narrows than Prospect Point. Vertical 
mixing was greater at the s_ha_llower Third Narrows site than the deeper Prospect Point site. 
Thus, re—suspension rates may have been higher at the Third Narrows sites, thus increasing 
gross flux estimates. Analysis of the sediment core collected at the Third Narrows should 
help resolve whether or not sedimentation rates were, in fact, higher at this site than at 
Prospect Point. 
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Figure 35. Phosphorus flux rates at Prospect Point and Third Narrows, 1994. 

4.9 Chlorophyll for the open-lake water column: 1992 - 1994 

Chlorophyll concentrations varied seasonally. In Prospect Point surface waters, the 
highest concentrations generally were observed in autumn and the lowest during the ice-free 
season (Figure 6 and 36). In 1993, there was relatively little variation in chlorophyll 
concentration with depth, reflecting the intense verticalmixing which occurred during this 
study period-. Relatively high chlorophyll concentrations at ca. 10 min early June and mid- 
August 1994 may reflect a small deep—chlo'rophy'll layer where light and nutrients were 
sufficient for phytoplankton growth. High chlorophyll concentrations at 20 m probably 
reflect the sediment_ation of relatively heavy algal cells. 

Chlorophyll concentrations tended to be higher at the Third Narrows (Figure 37) than 
Prospect Point. Concentrations were especially high in summer 1993, a period of strong 
vertical mixing. Chlorophyll concentrations were lower in summer 1994 and gradually 
increased through October. Chlorophyll concentrations generally were uniform with depth 
except in summer when there were regions of relatively high concentration during periods of 
weak thermal stratification. These occurre_d near the surface in August 1993 and at 
intermediate depths in August and 1994.
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Chlorophyll concentrations averaged 6.2 g/L in the upper 10 m at Prospect Point and 
7.4 pg/L at 20 m for the 1993-1994 ice-free season (Table 2). Concentrations were 
substantially higher at the Third Narrows, averaging 10.4 ug/L. Hamilton and Macdonald 
(1986; their Table 5) report that upper (west) Waskesiu Lake had an average chlorophyll 
concentration of 17 ttg/L while the lower (eastern: Waskesiu Beach) lake had an average 
concentration of 10 pg/L. Comparisons between the two studies are problematic as described 
below. 
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‘Figure 36. Chlorophyll concentrations (pg/L) at Prospect Point,» 1992-1994. 
Hamilton and Macdona1d(1986) sampled the upper lake and Waskesiu Beach for 

chlorophyll on four occasions between late July and late September. They also sampled 
water at only depths equivalent to 1.5 and 5 times the Secchi disc depth, and then analyzed a 
composite sample. For'Waskesiu East, with a mean Secchi disc depth of 2.6 rn, this was 
equivalent to a depth if ca. 4 - 5 m. Based on mean Secchi disc depths of 2.1 m for West 
Waskesiu Lake, this was equivalent to a depth of ca. 3 - 4 m. In contrast, we sampled two 
sites in Waskesiu Lake from late May to early October and at least two and as many as 10 
depths. Data presented in their Table 7 (Hamilton and MacDonald, 1986) show chlorophyll 
concentrations ranging from 9 - 20 ug/L for upper Waskesiu lake and 2 - 10 pg/L for lower 
Waskesiu Lake. These ranges are inconsistent with the reported means in their Table 5. 

Overall, on the basis of the limited and inc-onsistent historic chlorophyll data that are 
available, we have no basis for assuming that average chlorophyll concentrations have 
changed markedly between 1986 and 1996. 
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Figure 37.. 
' 

Chlorophyll concentrations (‘pg/L) at Third Narrows, 1992-1994. 

4.10 Algal biomass at Prospect Point: 1992 - 91994 

Algal biomass at Prospect Point varied with season and year. There was no consistent 
trend for biomass to be higher in surface than bottom waters (Figure 38). Accordingly, 
graphic presentations of‘ seasonal cycles ‘in biomass .and size and taxa composition are based 
on water column means. 
4.10.1 July - October 1992 _

_ 

Algal biomass increased slightly between late July and October 1992: the total range 
in mean biomass was 4,565 - 8,939 mg/m3: there was a weak tendency for biomass to be 
greater in surface than deeper waters (Figure 38). Taxonomic composition varied markedly 
over mid—summer to early autumn (Figure 39, Appe'n'd‘ix Table 18). The late July assemblage 
was dominated by green algae.(Ch1orophtyes) followed by diatomseand dinoflagellates 
(Pyrrophyta). The dominant species were the green algae Coccomyxa minor, the diatom 
Cyclotella spp;.;, and the dinoflagellate Ceratium hiirundinella. Green algae (C. minor) 
dominated in August. Diatoms (Stephanodiscus niagarae) dominated in September and 
October.

‘ 

The size composition of the phytoplankton assemblage also varied seasonally as a 
function of variat‘ion_s in species assemblages (Figure 40). Small algae, 2 - 10 um, dominated 
in July and August while large algae (>40 mm) dominated in September and October.
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Figure 38-. Algal biomass for Prospect Point, 1992-1994. 

.,:ln general, phytoplankton cells (or colonies) smaller than 40 um in length in length 
are considered edible by the zooplankton community; exceptions are bluegreen algae 
(Cyanophyta) and gelatinous colonial green algae (Evans et al. 1995). Overall, based on size 
and taxonomic considerations, a major fraction of the algal biomass was edible during July 
and August 1992. However, much of the algal biomass was inedible in September and 
October, when large—celled diatoms dominated. 

4.10.2 January - October 1993 
Algal biomass was low in January (1,214 mg/m3‘) and dominated by the diatom 

Stephanodiscus niagarae (Figure 38 and 39, Appendix Table 17). Biomass increased to 
2-,893 mg/m3 in March with the diatoms Cyclotella comm, Melosira granuata, and ' 

Stephanodiscus astrea dominating. Nearly 48% of algal biomass in January was comprised 
of taxa less than 40 um in length while this percentage increased to 75% in March (Figure 
40). Thus, a major fraction of the 1993 winter algal biomass appears to be edible by the 
Zooplankton community. 
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Figure 39. -Percent phytoplankton composition by taxag, Prospect Point 19:92-1994. 

Algal biomass increased to 7,622 mg/m3 by late May, decreased in June, increasing to 
8,150 mg/m3 in August (Figure 38). Then, with the late summer cooling of the water column 
and increased vertical mixing, biomass increased markedly reaching 24,729 mg/m3 by early 
Oc-tober. Diatoms (primarily S. niagarae) dominated the phytoplankton assemblage except in 
August when dinoflagellates (C. htirundinella) dominated (Figure 39.; Appendix Table 17)., 
During the summer and fall, phytoplankton were large (> 40 um), accounting for 74.6 % 
(June 19) to 92.8% (Aug. 13) of algal biomass (Figure 40). The strong vertical mixing which 
occurred throughout much of the ice-free season probably was a major factor enabling large- 
celled diatoms to remain a dominant component of the algal assemblage throughout the 
summer. Moreover, silicon recycling from the sediments apparently was sufficient to enable 
these cells to persist through the summer and into autumn. While algal biomass was high in 
many months, a major portion of it probably was not edible by the zooplankton assemblage 
because large-celled species dominated.

A
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4.10.3 March - October 1994 
Algal biomass was low in March 1994 (223 mg/m3) and dominated by a diverse 

assemblage of bluegreen algae (Rhabdodenna sigoidea), dinoflagellates (Peridinium 
inconspicuum), and unidentified centrics diatoms (Figure 38, 39; Appendix Table 18). 
Almost 94% of biomass was comprised of cells (or colonies) which were < 40 pm in length 
(Figure 40). Thus, based on size and taxonomic composition, a major fraction of algal 
biomass was edible. Differences in algal biomass and composition between March 1993 and 
March 1994 may have been related to the greater snow fall over the later than former winter. 
Snowfall, by affecting light penetration through the ice, may have affected primary 
production rates and competitive interactions within the winter algal assemblage. 
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20 —
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Figure 40. Percent phytoplankton composition by size, Prospect ‘Point 1992-1994. 

Algal biomass over May - August 1994 was approximately 43% lower" than that 
observed in 1993 (Figure 38). Diatorns dominated (primarily S. niagarae with Tabellaria 
fenestrata becoming important in July) throughout most of the year (Figure 39). However, in 
August and early September the dinoflagellates C. hi'rundin_ell_a also was a biomass dominant. 
As in 1993, most of the biomass during the ice-free season was dominated by large cells and 
thus not directly available to the zooplankton community (Figure 40). 
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4.10.4 Discussion 

The two years and one partial (1992) year of investigation of phytoplankton 
populations in Waskesiu Lake determined that, in two of three summers examined-, large, 
inedible forms, primari_ly diatoms, dominated algal biomass. Only in 1992, was the summer 
assemblage dominated. by smaller forms. The reasons for this are not clear because air and 
water temperatures were similar over the three study years. However,- average wind speeds 
were much lower‘ in June and July 1992 than in 1993 a_n_d 1994. These low winds would have 
reduced vertical mixing of the water column, possibly causing large-celled diatoms to sink to’ 
the lake floor." This then may have. allowed small diatoms species and green algae to become 
dominant. 

Bluegreen algae accounted for a small percentage of biomass in most months. This 
was surprising because, on the basis of TP, Waskesiu Lake i_s meso-eutrophic. Moreover, 
based on Redfield ratios, the a_lgal assemblage was" nitrogemdeficient during muchof the 
1993 and 1994 ice—free season. However, phosphorus also was limiting during-.th’e'se periods. 
Thus, bluegreen algae may have remained relatively minor components of the algal

1 

assemblage in Waskesiu Lake in comparison to other taxonomic groups because they were 
less effective in competing for the limited phosphorus (and nitrogen) supplies. Bluegreen 
algae tend to predominate in eutrophic waters: phosphorus levels in Waskesiu Lake may not 
have been sufficiently high to enable bluegreen algae to become summer dominant. In 
addition", vertical mixing apparently was sufficient in 1993 and 1994 to enable large-celled 
diatoms to dominate during most of the ice-free period. Nitrogen was not strongly limiting in 
July - October 1992: thus it is not unexpected that bluegreen algaewere minor components of 
the phytoplankton assemblage at these times. 

Historic studies of phytoplankton populations in Waskesiu Lake are limited. As 
previously noted, Rawson’s (1929) early limnological research focused on semi-quantitative 
descriptions of zooplankton and phytoplankton communities in the open waters of Waskesiu 
Lake. While i"nformat‘ion was provided on species composition and relative abundance, data 
were expressed as total plankton volume collected, i.e., data were not expressed in areal 
(numbers or biomass per mg") or volumetric (numbers of biomass per m3)’ units. Without 
knowing the diameter of the net used in these vertical haulcollections or the depth of the 
water column where the collections were made,.it is impossible to convert data reported in 
Rawson (1929) into areal or volumetric units. 

In later publications, Rawson (1941, 1953, and 1961) reported pl_a_n_k_t_on biomass in 
Waskesiu Lake as 91.6 kg/ha, 90.5 kg/ha-, and 90.5 kg/ha (dry weight). These estimates are 
of limited value for several reasons. _First, they do not report when (months, years) and where 
in the‘ lake these determinations‘ were made. However, it is most likely that these data were 
collected over July - August 1928, July - August 1929 and June - September 1931 (Kuehne, 
1941). Second, these estimates are of limited usefulness because they include both 
phytoplankton and zooplankton. Third, these data are limited because they were based on net 
tows that would not have effectively sampled the smaller (ca. less than 70 um) algae. 
Finally, these nets were not metered and so the amount of water filtered may have been 
overestimated and biomass underestimated.
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Despite the above mentioned limitations in historic phytoplankton studies, it is useful 

to compare Rawson’s pl_ankton biomass estimates with modern estimates. Mean (May - 

August) algal wet weight biomass at Prospect Point was 4,977 mg/m3 in 1993 and 2,853 
mg/m3 in 1994. On an areal basis, assuming that Waskesiu Lake has a mean water column 
depth of 11.1 m (Rawson 1936), this corresponds to an areal standing stock of 31.7 - 55.2 
g/m2 or 317 - 442 kg/ha. Assuming that the diatom-dominated algal community had a dry 
weight 20% of wet weight (Sicko—Goad et al. 1984), this corresponds to a phytoplankton dry 
weight biomass of 63.4 - 88.4 kg/ha. These values are not appreciably different from 
Rawson’s historic estimates that plankton standing stocks in Waskesiu Lake averaged 90.5 - 

91.6 kg/ha. 

Kuehne (1941) provided semi-quantitative information on phytoplankton c-omposition 
in Waskesiu Lake. He noted that Melosira granulata frequently was very abundant in 1928, 
l929,_,and 1931. Stephanodiscus niagarae also was abundant on occasion. Ceratium 
hirundinella was moderately abundant in 1928 but not in 1929 and 1931.: it was not as 
abundant as diatoms. Green algae generally were not abundant. The bluegreen Anabaena 
lemmermanai was somewhat abundant in July and August 1928 but not in 1929 and 1931. It 

is interesting to note that 1929 was a summer’ of prolonged thermal stratification while the 
water column was better mixed in 1928 and 1931 (Figure 12). Coelosphaerium and 
Naegelianum were moderately abundant on occasion in all three study years. Lyngbya 
limnetica was abundant in 1931. Bluegreens, in general, were not as abundant as diatoms. 
Phytoplankton samples analyzed by Kuehne were collected by Rawson and hence are biased 
towards large cells that could be retained by plankton nets. When only large algal cells are 
considered in our collections, algal composition appears similar between the two studies. 
However, we only occasionally observed Melosira granulata in our collections while the 
species appeared to be a major feature of the 1928-1931 algal assemblage. 

Mayhood et al. (1973) conducted the most recent study of net plankton in Waskesiu 
Lake: a 12-cm diameter, 64 um mesh net was used, apparently on only one collection date. 
They reported that Melosira and Stephanodiscus were the dorninant tajxa. The diatom 
F ragilaria was common while Asterionella was occasional in occurrence and Dinobryon was 
rare. Bulpuegreen algae were not reported. 

In contrast to Kuehne (1941) and Mayhood et al. (1973), Melosira occurred in lower 
dominance in our collections than Stephanodiscus. The apparent decrease in the relative 
dominance of Melosira relative to Stepharzodiscus is puzzling. These observations may be 
suggestive of a small change in the trophic status of Waskesiu Lake since the early 1920’s. 
Analysis of a sediment core (diatoms, pigments) collected offshore of Prospect Point should 
provide additional insight into the possible changing trophic status of the lake. 

4.11 Underwater light characteristics for the open-lake: 1994 
The mean underwater light characteristics for Prospect Point and the Third Narrows 

in 1994 are shown in Table 5. The mean attenuation coefficient (K1) was 0.453/rn at 
Prospect Point and 0.651/m at Third Narrows. Thus, light was attenuated more rapidly with 
depth at Third Narrows than Prospect Point. Similarly, the mean depth of the euphotic zone 
(Zen) was shallower at Third Narrows (7.4 m) than Prospect Poi_nt (10.3 m). Mean euphotic 
zone depths were only slightly shallower than the mean depths of upper (7.8 m) and lower 
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(11.8 m) Waskesiu Lake (Rawson 1936). This s’uggests,that during periods of strong vertical 
mixing, a significant fraction of the offshore Waskesiu Lake phytoplankton population is 
mixed below the euphotic zone, effectively reducing primary productivity rates. Water 
clarity was, however, sufficient to enable phytoplankton populations in shallower regions of 
the lake (i.e., ca. 7 min the upper lake and ca. 10 In lower lake) to remain in a lightesufficient 
environment despite strong vertical mixing. Benthic algal production may also be important 
in these shallower regions of the lake. 

Ra, the asymptotic reflectance, averaged 0.047 at both sites. The "mean backscattering 
coefficient (b'b) was lower at Prospect Point (0.042) than Third Narrows (0.058). The 
attenuation icoefficient was plotted against mean chlorophyll concentrations in the euphotic 
zone in order to estimate the contribution of phytoplankton standing crop to light attenuation. 
Light attenuation was st_rongly correlated with chlorophyll at the Third Narrows but not 
Prospect Point (Figure 4-1). The intercept, a- measure of light attenuation due to dissolved 
organic matter and other suspended matter in the water column, was similar at both sites 
(0.32 at Third Narrows and 0.33 at ProspectPoint). This suggests that there" were not large 
differences in dissolved organic matter and suspended particulates, other than chlorophyll

1 

containing particulates, at the two study sites. 
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Figure 41. Regression for light attenuation and chlorophyll 
concentrations for Prospect Point and Third Narrows, 1994.
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It is not clear why there was a poor relationship between light attenuation and 
chlorophyll at Prospect Point. It may, in point, be related to the relative small range in 
chlorophyll concentration measured when compared to the Third Narrows. Moreover, 
chlorophyll is not always an accurate predictor of algal biomass because different species 
contain different percentage of chlorophyll on a weight basis. When light attenuation was 
plotted as a function of algal biomass there was even a poorer relationship between algal 
standing stock and light attenuation: r2 was only 0.02 for surface waters (0 - 10 m) and 0.07 
for the water column average biomass. 

' 0 

Table 5. Underwater light characteristics and mean chlorophyll a concentrations of the 
euphotic zone for Prospect Point and Third Narrows during the ice-free period in 1994. Data 
are means (0)_, standard ‘deviation (SD) and coefficients of variation (CV). 

gi-Site — Kd/m Zeu (ml Ra b'b Chl a 

Prospect Point 0 0.453 10.3 . 0.047 0.042 A 5.91 
' SD 0.10 2.5 0.02 0.02 2.69 

CV 22 24 50 45 46 

Third Narrows O 0.651 7.4 0.047 0.058 10.31 
SD 0.15 1.8 0.02 0.04 4.35 
CV 24 24 43 58 42 

4.12 Primary production rates for the open-lake: 1994 
Primary production rates varied with depth at Prospect Point and the Third Narrows 

(Figure 42). In general, rates were low in the upper 2 m on the water column, reflecting light 
inhibition. Highest rates generally occurred between ca. 2 - 4 m and then decreased with 
depth as light became limiting. Production rates were very low below 6 m at Third Narrows 
and below 8 m at Prospect Point. 

On a water column basis, primary production rates at Prospect Point varied little 
between:-late May and mid September; rates increased sharply in mid October‘ (Figure 43) 
with autumn cooling and the vertical mixing nutrient-rich hypolimnetic waters with surface 
waters. Production rates were more variable at the Third Narrows. Production declined from 
late May to June and then increased in late July and early August. Production rates decreased 
in late August and then increased sharply in early September: production declined thereafter. 
Declining production through June at both sites appeared to be associated with declining SRP 
and nitrate. Total production for the ice-free period (mid-May to mid-November) was 
estimated at 57.2 gC/m2/yr at Prospect Point and 68.6 gC/m2/yr at the Third Narrows. 
Slightly higher production at the Third Narrows than Prospect Point may be related to its 
shallower, warmer waters that promote more rapid primary production rates and nutrient 
exchange from the lake sediments.

'
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Figure 43. Monthly primary production rates for Prospect Point 
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Primary production at the two study sites in Waskesiu Lake was at the upper end of 
the range reported by Wetzel (1983) for oligotrophic lakes. This was somewhat unexpected 
because on the basis of mean TP concentrations of 20 - 30 pg/L at the upper and lower lake 
(Table 2); Waskesiu Lake would be considered mesotrophic. Low primary production rates 
for TP concentration may be associated with the fact that Waskesiu Lake waters are cold 
during most of the year, only briefly warming above 15° C for a few’ weeks, and are generally 
well mixed, thus mixing phytoplankton below the euphotic zone. 

The maximum volumetric rate of primary production for a sampling period, Amax, 
averaged 16.3 mgC/m3/hr at Prospect Point and 29.7 mgC/m3/hr at Th_ird Narrows (Table 6). 
:-\mx probably was greater at Third Narrows than at Prospect Point because chlorophyll 
concentrations tended to be higher at the former than lattersite (Table 5). Higher chlorophyll 
concentrations at Third Narrows were probably’ related to higher TP concentrations at this 
site, compared to Prospect Point. 

Average areal production rates were also higher at Third Narrows than at Prospect 
Point. EA averaged 88.9 mg C/m3/h at Third Narrows and 71.2 mgC/m3/h at Prospect Point 
while EZA averaged 316 mg C/m3/d at Prospect Point and 411 mgC/m3/d at Third Narrows‘ 
(Table 6). These rates are characteristic of oligo-mesotrophic lakes (Wetzel 1983). 

Photosynthetic capacity, Am/B, is a measure of the amount of primary production 
supported per unit of chlorophyll biomass. Am/B averaged 2.8 mg C/mg Chl/h at Prospect 
Point and 3.4 mg C/mg Chl/h at Third Narrows (Table 6). Thus, phytoplankton at Third 
Narrows were slightly more productive per unit of chlorophyll biomass‘ than at Prospect 
Point. This slightly greater productivity is probably due to warmer water at the Third 
Narrows. 

The mean value for the light saturation parameter, Ik was 84.9 uE/m2/s at Prospect
_ 

Point and 162.4 uE/m2/s at Third Narrows (Table 5). Thus, phytoplankton at Third Narrows 
were adapted to a higher light climate than at Prospect Point. This greater light adaptation 
may, in part, be related to the greater vertical mixing in the upper lake. This mixing would 
have transported phytoplankton more frequently into the well-lit surface layer than at 
Prospect: Point. The reported range in the literature for 1;; is 20 to 400 i1E/ml/s with a mode 
occuniiig between ca. 60 and 100 ;.iE/m2/s (Robarts et al. 1992). Waskesiu Lake 
phytoplankton therefore physiologically responded to the underwater light climate of this lake 
in a similar manner as phytoplankton in many other locations. 

Photosynthetic efficiency, ot, averaged 0.04 mgC/mgChl/h/i1E/ml/s at Prospect Point 
and 0.06 mg C/mg Chl/h/uE/ml/s at Third Narrows (Table 6). Photosynthetic efficiency is a 
measure of light harvesting capability at low light levels, i.e., in the light limited portion of 
the euphotic zone. Relative to phytoplankton populations in other lakes, the photosynthetic 
efficiency of phytoplankton in Waskesiu Lake was average (Robarts et al. 1992). 
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Table 6. Volumetric, areal and intrinsic photosyntheticdata calculated for the phytoplankton 
of Prospect Point and Third ‘N arrows during the iceefree period in 1994. Data are means (0), 
standard deviations (SD), and coefficients of variation (CV). 

mgC/m3/h rngc/m2/h mgC/m2/d rngC/(mgChl')lh tram’/s mgCj(mgCm)[h/(“Em2.5) 

prospect point 0 _ 
16.3 71.2 316 2.8 84.9 0.039 

so 19.6 46.0 166 
' 

1.3 35.0 0.018 
CV 1.21 65 53 44 41 49 

whim Narrows 0 29.7 88.9 411 3.3 162.4 0.057 

s1_) 24.5 53.6 
_ 

222 2.0 108.7 0.099 

cv 82 6.0 54 59 67 170 

4.13 Zooplankton population dynamics 
Twenty-three species of copepods and cladocerans were detected over the July l992 

to October 1994 Zooplankton sampling period (Table 7). Many copepod and cladoceran 
species were rare with strong substrate affinities, i.e., most rare species probably originated 
either from the littoral region or the sediment-water interface. Water mites, ostracods. 
Chaoborus sp., and Chironomus sp. had similar origins. 

Identifications of most copepod and cladoceran taxa were problematic. There were 
subtle differences between the taxonomy of these organisms and descriptions provided in the 
keys used in this study (Edmondson 1959, Pennak 1978, Dusart and Fernando 1990, De.\/Ielo 
and Hebert 1994). Cladocerans, which are considerably variable in their morphology, were 
especiallyidiffic-ult to identify. Samples collected in 19.92 and l993Awere‘sent to an 
independent Zooplankton researcher who confirmed that, copepods‘, in general, and 
cladocerans, in particular, could not be accurately identified using current taxonomic keys. 
For example, approximately 50% of the Chydorus could not be identified to species. Six 
species of Daphnia were recognized but early-instars frequently could not be identified to 

_ 

species. Many Daphnia were classified hybrids. For the purposes of this report, cladocerans 
and cyclopoid copepods are reported only to the genus level. Only one species of Diaptomus 
has been observed in Waskesiu Lake. More research must be conducted in order to more 
accurately assign taxonomic names and then investigate seasonality in species succession.

55



~

~ 

Table 7. Zooplankton s’pec'ies observed in Waskesiu Lake, 1992-1994, 
Taxon 
COPEPODA 
Calanoida 
Skistodiaptomus oregonesis 

Cyclopoida" 
Diacyclops bicuspidaotus 
thomasi 
Acarzthocyclops robustus 
Eucyclops neomacruroides 
Eucyclogs speratus 
Ergasilislyisp. 

Mesocyficlops edax 
Macrocyclops albidus 
Tropocyclops prasinus 

CLADOCERA 
Bosmina longirostris 
Chydorus sphaericus 
Chydorus sp. 1 

Daphnia longiremis 
Daphnia galeata mendotae 
Daphnia retrocurva,/dubia 
Daphrzia schodleri 
Daphnia thorata 
Daphnia sp. morph 
Daphnia immature 
Diaphanosoma sp. 
Eubosmina longispina 
Holopedium gibberum 
Leptodora kindtii 
Pleuroxus striatus 
Eurycersus lamellatus 
Alona sp. 

Other 
Acari (Water mites) 
Ostracoda (Ostracods) 
Chaborous (Phantom midges) 
Chironomus sp. (Biting midges) 

General Occurrence 

Year—round dominant. Planktonic 

Year—round dominant. Planktonic, littoral, benthic. 

Rare, ice~free season. Littoral and benthic affinities 
Very rare, ice-free season. Littoral and benthic affinities 
Observed once in October 1992. Littoral and benthic affinities 
Very rare. Observed once in October 1992-. Ectoparasite on fish

I 

Rare, ice-free season. Planktonic. 

Very rare, ice-free season. Littoral and benthic affinities 
Very rare, ice-free season. Planktonic. 

Summer dominant. Planktonic 
Summer dominant. Present other months- Planktonic and littoral. 
Summer dominant. Present other months. 
Summer dominant. Present other months. Planktonic 
Summer dominant-. Present other months. Planktonic 
Summer dominant. Present other months. Planktonic. 
Very rare. Planktonic. 

Summer dominant. Present other months. Planktonic. 
Summer dominant. Present other months. Planktonic. 
Summer dominant. Present other months. . 

Summer dominant. Present other months. Planktonic. 
Very rare, ice-free season. Planktonic 
Rare-. Planktonic 
Rare. Planktonic 

Very rare, ice-free season. Littoral. 

Very rare, ice-free season. Benthic and littoral 
Very rare-, ice-free season. Ben_th_i_c and littoral 

Very rare, ice-free. season. Littoral and benthic. 
Very rare, ice-free season. Littoral and benthic. 
Very rare, ice-free season. Littoral and benthic. 
Very rare, ice-free season. Littoral and benthic. 

56

~



Zooplankton were highly seasonalin abundancev('Figure 4.4). Lowest abundances 
were observed during the winter months and highest abundances in the summer months. 
There were significant differences in seasonal abundance patterns between the Third Narrows 
and Prospect Point stations although these differences di_d not appear to be consistent 
between years. For example, zooplankton were more abundant at Third Narrows than 
Prospect Point in late winter and early spring 1993 but this pattern was less evident in 1994-. 
Zooplankton were more abundant at Third Narrows in late summer and early autumn 1993 
but not in 1994. Zooplankton samples were not collected at Third Narrows in July 1992. 

Naupl-ii, which are the early development stages of copepods, were also highly 
variable in a_bundance' (Figure 44). Copepod reproduction appeared to be continuous through 
the ice-free season with nauplii appearing in high numbers throughout most of this period. 
Nauplii abundances appeared lower in late summer—early autumn 1992 than in 1993 and 
1994. In 1993, abundances increased markedly fromlate March to late May, declined rapidly 
in June; increased in July, and then declined in September and October‘. Abundance_pattems 
‘were remarkably in phase with one another‘ at Prospect. Point and Thi_rd Narrows in 1993. In 
1994, seasonal patterns in nauplii abundance differed between Prospect Point and Third 
Narrows: nauplii tended to be more abundant at Third Narrows than Prospect Point. 
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Figure 44. Total zooplankton abundance and nauplii at Prospect Point and Third Narrows, 
1992-1994.
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Diacyclops bicuspidatus thomasi is a cyclopoid copepod. Immature copepodites are 
herbivorous while adults are carnivorous. In 1993, immature copepodites abundances at 
Third Narrows increased from February to late J uly: abundances declined in August and then 
‘increased slightly (Figure 45). At Prospect Point, abundances changed little from February to 
June 1993 and then increased in mid.-summer‘: abundances declined in mid-August and 
remained low. Seasonal patterns in immature D. bicuspidatus thomasi abundances were 
more pronounced in 1994 with abundances increasing sharply in late spring, peaking in July 
at Third Narrows and August at Prospect Point: abundances declined sharply at both sites 
through August and September. Adult D. bic'-us'p'id_atus thomasis were less abundant than 
immature copepodites (Figure 45).. There were marked differences in seasonal patterns 
between years and between study sites. For example, adults tended to be more abundant -at 
Third Narrows than Prospect Point in 1993 but not in 1994. At Third Narrows, adults were 
more abundant in late summer and autumn than in spring 1993 while, in 1994, adults were 
substantially more abundant in spring and early summer than in late summer and autumn. 
Differeiices in seasonal abundance patterns between years and sites may be related to 
interannual variations in wa,rrni_ng and cooling, thermal stratilfiication, and available plankton 
and prey. These factors are not investigated further in this report.
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Figure 45. Diacyclops bicigspidatns thomasi abundance at Prospect 
Point and Third Narrows, 1992-1994.
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Acanthocyclops robustus (formerly identified as A,» yemalis) was occasionally 
observed in the plankton. This large-bodied cyclopoid is predaceous on invertebrates and, 
occasionally, fish fry (Hartig et a1. 1982).. Only adults were identified; immature copepodites 
are difficult to separate from D. bicuspidatus thomasi. Adults were observed only during the 
warmer summer and early autumn months (Table 8). Even at these times, A. robustus 
accounted from less than 1% of1zoopla_t_1l_<ton standing stocks. Mesocyslops edax, another 
large-bodied, predaceouis cyclopoid also was rare but frequent in appearance (Table 9). M. 
edax’ was observed more commonly than A. robustus but generally accounted for less than . 

1% of zooplankton standing stocks. 

Table 8. Mean abundance and percent composition of Acczrzthocyclops verrzalis, 
Waskesiu Lake, 1992‘-l'994—. ’

- 

Abundance ' ’ 

'Percent’V 

Site 
V_ H Date (number/m3) Composition 

Prospect Point 1992 July 31 341.2 0.2 
August 13 51.0 0.1 

October 3 45.0 0.1 

1993 June 17 711.1 0.3 

July 15 275.5 0.1 

August 13 684.7 
. 

0.3 

1994 July 7 872.7 0.2 
July 21 371.0 0.1 

August 4 502.0 0.1 

Third Narrows 1992 October 3 757.0 0.6 

1993 June 17 1227.8 0.5 

1994 June 23 856.1 0.3 
July 7 397.6 0.2 
August 17 

n 

49.3 0.1 

September 1 
3 

47.0 0.03
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Table 9. Mean abundance and percent composition of Mesocyclops edax 
Waskesiu Lake, 1992-1994. 

Abundance Percent 
Site 

A 

Date (number/m3) Composition 

Prospect Point 1992 July 31 170.7 . 0.1 
August 13 471.3 0.9 
September 16 ’ 304.7 0.9 
October 3 158.4 0.2 

1993 May 21 69.5 0.05 
June 17 328.7 0.1 

__ July 15 902.9 0.4 
August 13 1291.5 0.6 
September 17 208.7 0.2 
October 7 106.7 0.1 

1994 May 26 A 36.0 0.2 
June 9 61.5 0.03 
July 7 290.9 0.1 
July 21 158.0 0.1 
August 4 2562.8 0.6 

Third Narrows 1992 August 1-3 838.6 0.8 
September 16 989.1 0.6 

1993 June 17 394.9 0.2 

1994 May 26 27.5 0.02 
June 9 1049.1 0.-5 

July 7 397.5 0.2 
August 17 4299.4 1.6 
September 1 407.0 

_ 

1.0 
:,v_<~.u-, 

Iv. .,.. . . 

mSkist0diqpt0mus _o,regonen,sis was the only calanoid copepod identified from 
Waskesiu Lake. This species is a herbivorous zooplankter. Immatures gradually increased in 
abundance from very low numbers in winter and early spring attaining maximum nu_mbe_rs in 
mid-summer. Abundances declined through autumn as immatures matured into adults. 
Adults showed a somewhat different pattern. Adults dominated the winter plankton with 
numbers generally declining through early spring as adults reproduced and died. Adults 
began i'ncr”easing in abundance in mid- to late summer as ‘immature copepodites completed 
their development to adults. There was a second pulse of adults in October 1993. The origin 
of these adults is uncertain: adult numbers in October 1993 were greater than abundances of 
immature copepodites three weeks earlier. Possibly this October pulse in adults was 
associated with the physical exchange of littoral zone water and zooplankton with the 
offshore during autumn cooling. In 1993 and late spring-early summer 1994, S. oregonensisr 
tended to be more abundant at the Third Narrows than Prospect Point. 
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Figure 46. Skistodiaptomus oregonensis abundance at Prospect 
Point and Third Narrows, 1992-1994. 

- Bosmina sp. and Chydorus sp. are smallebodied, herbi~.vor.ous*cladoceransrthey 
typically are <O.5 mm in length. They typically are abundant in mesotrophic and eutrophic 
environments, particularly when size-selective predation pressures are high on the 
zooplankton community-.— These two species were the most abundant of the four, commonly- 
observed cladocerans. Bosmina sp. occurred in low numbers in August - October 1992» 
(Figure 47). Abundances were surprisingly high at Prospect Point in February 1993. Peak 
abundances occurred in June+July and October 1993. There also were two population pulses 
in 1994. Chydorus sp. was very abundant in August-October 1992, especially at Third 
Narrows (Figure 47). In 1993,, the population pulse peaked followirlg ihe Bosmina decline 
but remained high into October. Abund_ances were substantially lower in 1994 with the 
population pulse occurring during the Bosmina population decline. Overall, the data are 
suggestive of significant competitive interactions between Bosmina sp. and Chydorus sp. 
Both species appeared to be more abu_ndant at Third Narrows than Prospect Point in 1993; 
Chydorus at Third Narrows than Prospect Point in August-October 1992, while site 
differences were less evident in 1994. 
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Figure 47. Bosmina sp. and Chydorus sp. abundance at Prospect 

“"1 
H 

Point and Third Narrows, 1992--1994. 

Daphnia spp. consisted primarily of an assemblage dominated by D. galeata 
mendotae, D. retrocurva, D. dubia, and‘D. thorata. These are la'rg‘e—bodied cladocerans, 
capable of attaining lengths of 1.6 -1.8 mm: D. galeata mendotae may reach 3 mm in length 
(Edmondson 1959). Large animals have very‘ high filtering structures and can be particularly 
effective in clearing water of edible algae. Daphnia are very vulnerable to predation because 
of their poor swimming abilities and their large size. They are relative transparent animals, 
which reduces their vulnerability to predation from visual feeding predators. They also 
develop elongate helmets which increases their body size and thus reduces their vulnerability 
to gap-limited predators such as the invertebrates Chaoborus and adult cyclopoid copepods 
and to fish fry. Helmet shape varies seasonally. Because helmet shape is a key feature used. 
in identifying Daphnia to species, seasonal variabi_lity in helmet shape can confound 
taxonomic identifications. 
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Figure 48. Daphnia spp. and Diaphansoma sp. abundance at 
Prospect Point and Third Narrows, 1992-1994. 

Daphnia spp. occurred in low abundancesduring winter and early spring (Figure 48). 
Food levels apparently were not high enough levels to enable this ‘species to persist in the 
winter plankton. Abundances increased through June, typically declined in mid-summer, and 
then increased in late—surnmer early-autumn. The midesumrner decline in abundance 
probably was related to a combination of increased food. limitation and predation pressures. 
There was no clear pattern for Daphnia spp. to be consistently more abundant at Third . 

. 
Narrow-is than Prospect Point. However, the spring pulse at Third Narrows tended to be larger 
than at Prospect Point. 

Diaphanosoma sp. is a medium-sized cladoceran that can attain a length of 1.2 mm 
(Edmondson 1959). It is a more effective grazer than Bosmina and Chydorus and but not as 
effective as Daphnia spp. Diaphanosoma sp. was not very abundant in 1992 and 1994 at 
either study‘ site and at Prospect Point in 1993 (Figure 48). However, it did attain high 
numbers in August 1993 at Prospect Point.- This pulse followed the July crash in Daphnia 
spp. standing stocks.
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Holopedium gibberum is a herbivorous cladoceran, feeding on bacteria and small 
phytoplankton. It is large, attaining lengths of up to 2.2 mm Edmondson (1,959). It is 
transparent and enclosed in a gelatinous sheath which, with increasing body size, may help 
reduce predation pressures exerted by invertebrates and fish fry. H. gibberum was not 
observed in 1992. In 1993, it'was observed only in July and was a minor constituent of the 
zooplankton (Table 10). H. gibberum was observed more frequently in 1994 but always 
accounted for less than 0.5% of the zooplankton. 

Table 10. Mean abundance and percent composition of Holopedium gibberum 
Waskesiu Lake, 1992-1994. 

Abundance Percent 
Site Date _ p 

(number/m3) Composition 

Prospect Point 1993 June 17 749.1 0.3 

1994 June 9 61.6 0.03 
June 23 930.3 . 0.3 
July 7 1745.5 0.4 

Third Narrows 1993 June 17 426.7 0.2 

1944 May 26 27.6 0.02 
June 9 179.0 0.1 

July 7 191.1 0.1 

Leptodora kindtii is a predaceous cladoceran. It also is large, attaining lengths of up 
to 18 (Edmondson 1959) and transparent. L. kindtii was observed once in 1992 and on 
three otfcasions in 1994. It was relatively rare on all occasions accounting for less than 1% of 
the cméfacean zoopla_n_l_<ton (Table 1 1).

’ 

Overall, the zooplankton assemblage in Waskesiu Lake was dominated by taxa which 
are characteristic of productive waters and environments in which invertebrate and size- 
selective fish predation pressures are severe. Cyclopoids and small-bodied cladocerans 
dominated the zooplankton assemblage during much of the ice-free season. Large-bjodied 
Daphnia spp. and Skistodiaptomus oregonesis adults were only abundant during a limited 
period during summer. Other large bjodied taxa such as Mesosyclops edqx, Leptodora kindtii 
and Holepedium gibberuin were rare during all months of the year. Most taxa were highly 
seasonal in abundance increasing rapidly in n_umbers from the late May sampling to very high 
numbers in mid summer with abundances frequently decreasing again in autumn. 
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Table 1 1. Me_an abundance and percent cornpos,it_i,o,n of Leptodora kindrii, 
Waskesiu Lake, 1992-1994.

' 

. Abundance 
, 

Percent 
Site Date 

g 

(number/m3) Composition 
Prospect Point, 1994 M"Ai_igust4 502.0 0.1 

A ‘A 

Third Narrows 1992 August 13 181.6 0.2 

1994 June 23 
_ 

_ 

540.1 0.2 
August 4 ' 

- 1600.0 0.8 
August 17 184.5 0.3 
September 18 217.0 0.3 

4.13.1 Historic comparisons 
Zooplankton community structure appeared to be similar to that reported by Rawson 

(1929). In that study, Rawson reported that the copepods Cyclops sp. and Diaptomus sp. 
were the dominant copepods, as was observed in this study. Rawson also reported three 
species of copepods that do not appear in subsequent taxonomic lists for Waskesiu Lake, 
including our own (Evans and Beaven 1993). Rawson reported that the copepods 
Osphranticum sp., Epischura lacustris and Canthocamptus sp. were present in the lake,

_ 

although rare. Canthocamptzzs is a benthic harpaticoid copepod. We have observed small 
numbers of these animals in our benthic studies but not in our zooplankton collections. 
Osphranticum is a large calanoid copepod attaining lengths of 2.5 mm while E. lacustris 
attains lengths of 2,0 mm (Edmondson 1959). The latter species is predaceous on small 
invertebrates. Fish predation pressures may b_e too high in Waskesiu Lake to support 
populations of these large-bodied copepods as apparently was observed in Rawson’s studies. 

Rawson (1929) reported that Daplmia longispina was abundant; Bosmina longispina, 
C ]1_,Vd0I'll.S" sphaericus, and Diaphanosoma sp. were.occasional while Leptodora kindtii and 
Holopedium sp. were rare. Zooplankton predominated over‘ phytoplankton in July and first 
half of August. We observed that Bosmina tended to be more abundant than Dafihnia spp. 
while Rawson reported the converse. We very rarely observed Leptodora kindtii "and 
Holopedium gibberum in our samples. Again, there is a suggestion that fish predation 
pressures on the zooplankton communities was greater during our study than during 
Rawson"s studies. Shifts, if they have occurred, may be due to an increase in grazing 
pressures on _the.zooplan,kton assemblage by planktivorous fish such as cisco and yellow 
perch. Cisco and yellow perch may have, in turn, become more abundant if the abundances 
of predatory fish such as walleye and pike are lower than during the 19205. This appears 
unlikely because a commercial fishery operated on Waskesiu Llalge during the 1920s (Evans 
and Beaven, 1997) and undoubtedly removed more pike and walleye than currently _harvested 
by sports fishermen. On the other hand, pike and walleye spawning runs in Mud Creek and 
the Kingsmere River may be lower than in the 1920s. Low water levels and dams (beavers, 
Kingsmere River) and stream alterations (Kingsmere River) may now be impeding walleye. 
and pike spawning runs. Runs may have been higher in the 1920s when beaver‘ populations
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were low and the Kingsmere River had its natural channel and had not yet been 
anthropogenically dammed. 

McLeod (1971) conducted detailed studies of zooplankton population dynamics in 
upper and lower Waskesiu Lake between late May and early September 1969. Copepods 
were combined as a group; cladocerans were identified to genus (Daphnia) or species (all 
others). McLeod noted that-, with the exception of H. gibberum, zooplankton were more 
abundant in the upper than lower lake. He also notedthat maxima were reached 
approximately two weeks later in the lower than upperlake as was observed during our 1994 
sampling. McLeod related these differences to the generally warmer waters in the upper lake 
during much of the growing season. We observed a somewhat similar pattern in 1993 but 
not 1994-. McLeod noted that young-of—the-year cisco fed heavily on Daphnia spp. followed 
by Diaphosoma sp. Older fish also consumed a variety of benthic food items but 
zooplankton, especially Daphnia, remained important in their diet. 

Mayhood et al. (1973) conducted a study on zooplankton in Waskesiu Lake, 
apparently on only one sampling effort. They reported that Cyclops bicuspidatus thomasi 
was abundant, Bosmina sp., was common, while Daphnia longiremis, D. galeata m_end0tae, 
Chydorlts, Holopedium. Diaptomus oregonensis, Acanthocyclopsr vemalis (A. robustus), 
Mesocyyclops edax were occasional. Leptodora kindtii was rare. The time of this sampling 
is unknown. Thus, these data do not provide for precise comparisons of zooplankton 
community structure observed by Mcleod (1971) in the late 1960s and our observations in the 
early 1990s. ‘ 

5 CO‘a\‘CLUSIONS AND RECOMMENDATIONS 
This study. the most comprehensive limnological study ever to-have been conducted 

on Waskesiu Lake, has illustrated the general limnological features of the lake. In doing so, 
it has provided a strong data set for assessing whether there have been changes in the 
limnology of the lake since Raw‘son’s pioneering studies over the late 1920s to mid 1930s 
(Rawson 1929, 1936). While comprehensive limnological studies in the open lake did not 
continue after 1994, data collected over 1992-1994 form a strong baseline data set for 
evaluatiung future change in the lake. Furthermore, these data provide for an initial 
assessment of the limnological variables to include in a long-term monitoring study for the 
lake. The major limnological features of Waskesiu Lake are as follows. 

Physical factors clearly had a major role in affecting the general limnological features 
of Waskesiu Lake. The lake is moderately deep with a mean depth of 11.1 m and a 
maximum depth of 24 m: approximately 72% of the lake volume is within the 10 m of the 
water column (Rawson (1936). Waskesiu Lake i_s long and narrow and orientated to 
prevailing winds from the northwest and southeast (Evans and Beaven 1993). Thus fetch 
distance is long, promoting the forrnation of large surface waves, various currents, and 
turbulent water-column mixing (Wetzel 1983). As a result-, the water column is generally 
well-mixed during the ice-free season-; the lake thermally stratifies only in its deepest regions 
(e.g.. at Prospect Point) and for brief periods of time. This promotes an efficient exchange of 
nutrients between the sediment-water interface and the upper euphotic zone. Intense vertical 
mixing in moderately deep lakes is a major factor enhancing lake productivity (Rawson 
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1960). Moreover, this intense verticvalymixring in Waske,s,i;u.._Lake is an important contributing 
factor to the dominance of the algal community by large-‘celled diatoms such as Melosira 
islandica and Stephanodiscus niagarae (Stoermer et al.. 1996). Interannual variations in 
climate exerted significant effects on lake stratification and, as a consequence, deep-water . 

oxygen concentrations both in our study and Rawson’s (1936) earlier work. Future 
limnological studies ‘in Waskesiu Lake should investigate the role of climatic variability in 
moderating lake productivity. ' 

Some physical factors limited the productivity of Waskesiu Lake. The most 
important was climate with the lake typically being ice-covered for six months of the year 
(Rawson 1936). Water temperatures exceeded 10°C only from late ‘May to late September 
and 15°C only from late June to early September. Water temperatures, seldom exceeded 20°C 
except for brief periods of time in mid-summer. Because photosynthetic rates are a function 
of temperature (Wetzel 1983), these low temperaturesprobably were important:-factors 
limiting lake productivity. — 

In general, upper Waskesiu Lake was more nutrient rich and productive than the 
lower lake: nutrient and particulate (including ch_lorophyll) concentrations and primary 
production rates were all higher at Third Narrows than Prospect Point. Greater productivity 
could be related to four factors. First, the upper lake is shallower than the lower lake. 
Second. the upper lake has extensive macrophyte beds which probably have a major role in 
enhancing lake productivity: macrophytes take up nutrients from the sediments and then 
release these nutrients into the water column through various exudates, the sloughing of 
biofilms, and the physical decomposition of the plant itself. Third, the upper lake has a more 
extensive shoreline relative to its surface area (Rawson 1936). Thus, littoral zone inputs, 
including macrophytes and terrestria_l material (e.g. leaf litter, soil, humic matter) probably 
are greater in the upper than lower lake. Finally, the Kingsmere River, which flows into 
upper Waskesiu‘Lake, may be a signi_fi_cant source of particulates andnutrients during much 
of the ice-free season. Future research studies should focus on the role of the macrophyte 
community and terrestrial inputs in enhancing the productivity of Waskesiu Lake. The 
contribution of the Kingsmere River (_ and smaller tributary rivers‘) also requires addressing, 
along with localized anthropogenic inputs. 

_

' 

Nutrient levels generally were characteristic of meso—eutrophic systems’; Soluble 
reactive phosphorus (SRP) levels tend to be highest in late spring and autumn, ‘although 
levels also periodically were high in the summer, especially i_n t_he Third Narrows. 
Phosphorus recycling appeared to be rapid. In 1994, when the lake was sampled biweekly, 
there were pronounced variations in SRP concentrations from sampling period to sampling 
period, especially at the Third Narrows. In the deep waters at Prospect Point, there were 
pronounced increases in SRP concentrations during the extended period of summer anoxia 
periods. Similar phosphorus release by the sediments probably also was occurring at the 
Third Narrows but the vertical mixing of the water column prevented SRP from 
accumulating as at Prospect Point. Ammonia concentrations also were high, seasonably 
variable, and strongly regenerated near the lake floor at Prospect Point. Nitrate 
c-oncentrations were lower and, in the upper 10 m, frequently below detection limit_s during 
the ice-free season, presumably because of intense demand. Phosphorus regeneration from 
the lake floor at Prospect Point appeared less intense in winter while nitrate concentrations
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were high_. Cooler lake temperatures and less intensive anoxia may have reduced phosphorus 
regeneration rates and enhanced nitrate (ra_t_her than ammonia) release rates. 

Both nitrogen and phosphorus were limiting on occasion during the ice-free season 
although phosphorus appeared to be limiting to a greater degree than nitrogen. While 
limnologists have focused on phosphorus as the primary factor limiting algal growth in lakes, 
recent studies suggest that both phosphorus and nitrogen generally are limiting (Elser etal. 
1990). Thus, the productivity in Waskesiu Lake could be enhanced not only by increased 
phosphorus inputs but also nitrogen. Potential anthropogenic nitrogen sources include 
sewage release, localized uses of fertilizers, and long-range atmospheric transport. Silicon 
levels were higher at Third arrows than the upper waters of Prospect Point. Levels were 
sufficient to support diatom growth for much of the ice-free season. Bioassay studies could 
help elucidate the limiting nutrient to phytoplankton growth in Waskesiu Lake. 

phytoplankton assemblage at Prospect Point also was c-haracteristic of me_so—
p 

eutrophic waters (Wetzel 1983; Stoerrner et al. 1996) with diatoms such as Stephanodiscus, 
Melosira granulata and dinoflagellates such as Pe»_ridinium and Ceratium the summer 
dominants. Average biomass and chlorophyll concentrations during the iceafree season also 
were characteristic of meso-eutrophic waters. However, annual primary production at 
Prospect Point and Third Narrows was more characteristic of oligo-mesotrophic lakes. Low 
annual primary production may, in part, be related to the relatively short growing season, i.e., 
a short period in which the lake is free of ice and daylight long. However, even in summer, 
daily production rates did not exceed 1 grr_iC/mg/day, rates commonly observed in 
mesotrophic lakes (Wetzel 1983). It is possible that somewhat cool summer temperatures 
limited primary production rates. Further analysis of the primary production data sets as in 
Robarts et al. (1992) should help elucidate these issues. 

The zooplankton assemblage also was dominated by taxacharacteristic of meso- 
eutrophic waters, i.e., cyclopoids, Bosmina, Chydorus, and Daphnia. Such species 
composition also is chara_cteris,tic of lakes in which size selective fish predation is intense. 
Yellow perch (Percaflavescens) probably are the most important zooplanktivores in the

_ 

inshore region in addition to spottail (Notropis hudso,nius) and blacknose (N. heterolepis) 
shiners;:‘i3!%Trout perch (Percopsis omiscomaycus) and nine-spine (Pungitius pungitius) and 
brook stickleback (Culeae inconstans) may also consume zooplankton (Scott and Cross-man 
1973). Most fish inhabiting Waskesiu Lake are planktivorous as larvae but rapidly shift to 
larger food items (e.g., benthic invertebrates) with increasing body size. Cisco are the most 
important planktivores in the offshore region. More information is required on forage fish 
abundances in Waskesiu Lake and, in particular, their dietary habits. The only fish food habit 
study to have been conducted was McLeod (1971) on cisco as a Master’s research project. 

Zooplankton grazing pressure on the phytoplankton community generally is most 
significant during the ice-free season when zooplankton abundances are at their greatest, 
water temperatures their warmest, and algal standing stocks relatively high. In Waskesiu 
Lake, zooplankton abundances during the ice-free period exceeded 100,000/m3 and reached 
densities as high as 400,000/m3. Filtration rates vary with the taxa and, for a given taxa, 
animal size. Nauplii have daily filtering rates of <lmL while most copepods and cladocerans 
have rates of 1-10 mL (Wetzel 1983; Haney 1985'). Very large Daphnia and Holopedium 
may have rates reaching 100 mL. If it is assumed that zooplankton grazing rates averaged 4 
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mL per animal per day, zooplankton theoretiically would ._ha,ve been filtered the entire 
Waskesiu Lake water column in a matter of days. However, because large, inedible forms 
dominated much of the phytoplankton assemblage, zooplankton grazing pressure, while 
probably intense, would not have been sufficient to clear the water column of algae. Further 
investigations of these issues were outside the objectives and design of this study. Future 
research studies should focus on estimating zooplankton grazing rates for the various taxa 
dominating the crustacean community and on quantifying seasonal, diel, and spatial 
variations in grazing.

' 

During the course of our study, we evaluated our 1992-1994 data sets to assess 
whether or not the trophic condition of Waskesiu Lake had changed since Rawson’s studies 
conducted from the late 1920s to the mid 1930s. Comparisons were difficult because of 
differences in sampling‘ methods, locations, and inconsistencies in the reporting of these data 
in papers that were published over the next 25-30 years. Nevertheless, there is some evidence 
of a small change in the trophic status of the lake. The summer .oxy.gen—defi_cit at:Prospect 
Point appears to be more intense than in the 19205 to 19305, water clarity may be“slightl'y' 
lower, and there apparently have been small shifts in plankton community structure. This 
speculation is further supported by the results of a sediment coring study conducted at 
Prospect Point which has shown a small increase in sedi__rnent_ation rates and carbon, nitrogen,, 
and phosphorus fluxes (Evans, unpublished data). Most of the increase began in the late 
1950s, coi_nc-ident with increased anthropogenic activity inside and outside the park. 
Additional analysis of the core for fossil phytoplankton, zooplankton, and benthos would 
help elucidate long-term changes in the plankton and invertebrate communities. Continued 
monitoring is required to further investigate lirnnological trends in the lake while research is 
required to investigate causal factors. 

A long-term limnological monitoring study in Wlaskesiu Lake should contain a 
number of elements. Some of the elements and considerations are as follows. 

1. It is essential that climatic variables such as air temperature, wind speed, and . 

precipitation be included because these are the major physical factors driving the. 
limnology of Waskesiu Lake. Lake level (and the height of the stop logs in the 
Waskesiu River dam) also should be monitored “because water level remains an 
issue of concern. Information on ice-out and when the lake becomes';ic_e-covered 
also would be useful in assessing long-term climatic trends. 

2, At least one monitoring station should be established in the open lake. The deep 
station at Prospect Point is idea] because a long-term record already exists for this 
location_, both for Raws_on’s earlier studies and for our 1992-1994 studies. A 
station in the "upper lake also would be useful but, given its distance from the town 
site, would require a greater effort to sample. Important parameters to measure 
are water column temperature, dissolved oxygen, and water clarity. ‘For Prospect 
Point, the duration and extentof the hypolimnetic oxygen deficit is particularly 
important to monitor; Sampling should be at least every two weeks and preferably 
once a week during summer. These data would be relatively inexpensive to 
collect. 
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A variety of nutrient and nutrient-related parameters merit inclusion in a long-- 
term monitoring program. Total phosphorus (TP) is essential to measure because 
of the strong and well-established relationship between phosphorus and lake 
productivity. While we did not measure total nitrogen (TN), this also would be 
useful to measure because of the overall importance of nitrogen to lake 
productivity. TP and TN measurements would not require any special sample 
processing in the field such as filtering and sample preservation: clean bottles 
must be used and the samples kept cool and shipped as rapidly as possible. 
Additional measures such as soluble reactive phosphorus, ammonia, nitrate, and 
silicon are useful. as are particulate carbon, nitrogen, and phosphorus. However, 
all of these measurements add to the analytical cost and to field costs in sample 
filtering, preservation, supplies, etc. Many of these parameters were highly 
variable in concentration and would require at least three to four sampling periods 
during the ice-free season to provide a reasonable estimate of the mean for a given 
year. This would also increase the cost}. 
Chlorophyll should be measured to assess phytoplankton standing stocks. 
Chlorophyll measurements are relatively inexpensive. Two or three depths should 
be sampled and a water column mean calculated. Ch_lorophyll measurements are 
required because water clarity measurements alone are not strong predictors of 
chlorophyll concentrations at Prospect Point. Phytoplankton species composition 
and biomass would be useful to measure. However, such measurements are 
substantially more costly than chlorophyll deterrninations. Species composition 
also varied markedly through summer. At least three to four sampling periods 
would be required to characterize the algal assemblage in Waskesiu Lake during 
the ice-free period. Samples could be collected from two or three depths in the 
upper 10 m of the water column and combined to form an integrated sample. 
Ideally, samples would be identified within two years of collection. After that, 
significant degradation of smaller, more fragile species occurs unless special 
preservation and handling techniques are employed. 
Zooplankton are an essential feature of Waskesiu Lake. Sample analysis costs are 
in the same range of costs for a full spectrum of water quality measurements or 
phytoplankton analyses. Zooplankton populations should be monitored with 
particular attention being addressed to detecting changes in the dominance of 
large-bodied species and the size of current dominants such as Daphnia. Changes 
in the size structure of the "Zooplankton community may provide useful insights 
into changes in the fish assemblages, particularly planktivores which-, in turn, 
could be affected by changes in walleye, pike, and burbot abundances. 
It is not recommended that the long-term monitoring study include sediment trap 
studies. Nor should such monitoring studies include primary productivity 
measurements. Both studies are time consuming to conduct, requiring frequent 
sampling, relatively long-days in the field, and significant laboratory effort. 
Studies of this type would, however, be essential components of research studies 
investigating trophic pathways, nutrient budgets, the significance of the microbial 
loop, etc. 
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7. Results of the monitoring .e_ffort_ufor’ a gi'ven,_year__should be produced in a short 

report. In doing so, the monitoring team will reinain current with the status of 
Waskesiu Lake and emerging trends. Furthermore, it is considerably easier to 
maintain good quality for data which has been recently collected than for data 
which was collected four or five years ago. A timely presentation of the data 
would ensure cont_i_nuing interest in the monitoring study and long-term funding. 
Fu_nding for limnological studies in Waskesiu Lake has diminished markedly 
since 1994. Open lake limnological sampling has been discontinued although 
sporadic measurements have been made of temperature, oxygen, and nutrients. 

’ _Given the importance of the Waskesiu Lake ecosystem, a cost effective 
monitoring program should be developed to ensure the long-terrn protection of 
this lake.‘ Funds‘ should be identified for supporting‘ this research and, on this 
basis, a cost-effective monitoring program developed. Such a program, in 
addition to ensuring the protection: of Waskesiu Lake from localized perturbations 
(e.g., nutrient release fromthe town site) also would complement the‘ ongoing 
Kingsrnere Lake and River monitoring study.
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Appendix Table 1. Water temperature profiles (OC). Prospect Point 1992-1994. 

1992 i 1993 
Depth August 1August 13 Sept 17 Oct3 ‘ 

Jan 28 March 26 May 21 June 19 July 12 Aug 13 Sept 17 Oct 8 
0 18.7 20.1 11.6 10:6 0.3 1.2 10.0 15.6 15.9 17.6 13.9 8.9 ,, 

1 “18.7 19.4 11.6 10.4 ‘0.5 3.1 9.9 15:0 159 17.6 13.7 8.9 
‘ 

"3 

2 13.7 19.1 .1 1.6 100 0.7 
‘ 

3.1 
, 

9.9 14.9 15.3 17.6‘ -(13.6 8.9 
3 ‘18.7 19.0 111.6 9.9 ‘0.7 ‘3.2 9.8 "14.9 15.1 17.5 113.5 9.0 
4 118.7 18.9 11.6 9.9 0.8 3.2 9.6 14.9 14.7 17.5 "13.4 8.9 
5 ' 18.7 18.9 11.6 9.9 ‘0.8 ‘3.2 9.3 ‘ 14.8 14.5 17.5 113.4 9.0 
6 18.7 18.9 11.6 9.9 0.9 3.1 9.1 ' 14.8 14.2 17.5 ‘114 8.9 
7 ‘18.4 18.9 11.6 9.9 ' 1.0 ‘3.2 9.1 ‘-14.3 14.0 17.5 13.4 8.9 
8- 18.1 18.8 11.6 1.1 3.1 9.1 13.8 14.0 17.5 ‘13.4 8.9 
9 ‘17.9 1_8.7 11.6 9.9_ '1.3 ‘3.2 9.0 ‘13.4 13.9 17.5 ‘13.4 829 
10 17:6 18.5 11.6 9.9. 1.4 3.2 9.0 12.9 13.9 17.5 3113.4 . 8:9 
11 ‘ 16.5 18.3 11.6 9.9. "1.6 ‘3.2 9.0 “12.6 13.9 17.4 ’13.4 829 
12 15.4 17.0 11.6’ 9.9 1.7 - 3.1 8:4 12.2 13.9 17.4 13.4 8.9 
13 *14.6 14.6 11.6 9.9 ‘L9 ‘3.2 8.2 ‘11.7 13.8’ 17.3 ‘13.4 8.9 
14 

‘ 

13.7 14.0 11.6 9.9 2.1 3.2 7.7 11.1 13.8 16.7 1‘-3.4 8i9 
15 ‘ 12.7 13.3 11.6 9.9 ‘2.2 ‘3.2 7.6 ‘10.8 13.7 16.2 ' 113.3 8:9 
16 . 11.7 12.4 11.6 ‘9.9 2.3 3.2 7.5‘ 1016 13.7 16.1 -13.3 8:8 
17 ' *1 1.3 11.6 1116 9.9 '2.5 ‘3.2 7.5 ‘10.3 13.6 16.1 ‘13.3 8.8 
18 1058 111.1 11.6 9.8 2.7 3.3 7.4 10.1 13.6 16.0 13.3 8:8 
19 ‘ 10.5 10.3 11.5 9.7 *3.0 '3.4 '‘7.3 9.7 13.6 16.0 "13.3 8.7 
20 

V 

10.2 10.3 11.5 9.6 3.2 3.5’ *7.2 ‘9.5 13.6 16.0 13.2 ‘8.7 

21 
. 

‘9.7 10.0 11.3 9.5 ‘3.6 3.8- ‘7.0 ‘9.0 13.5 115.9 ‘13.2 8.5 

\1 1994 c\ 
‘Depth March 19 May 26 June 9 June 23 July 7 

' 

July 21 Aug 4 Aug 17 Sept 1 Sept 18 Oct 9 
0 0.1 8.1 12.4 17.9 ’ 16.2 19.7 22.2 19.4 17.4 18.9 11.2 
1 0.1 8.1 12.3 17.5 16.2 19.0 22.2 19.4 17.4 1.7.0 11.2 
2 0.3 ‘8.1 11.7 ‘I-7.2 16.1 19.0 22.1 19.4 17.4 16.2 11.2 
3 0.5 8.0 1027 16.8 16.1 18.8 22.1 19.3 1-7.4 16.2 11.2 
4 *0.7 '*7.2 10.4 316.1 16.1 118.7 21.9 119.3 117.4 16.0 11.1 
5 0.8 6.5 10.3 15.1 16.0 18.7 20.4 19.3 ‘17.3 15.8 11.1 
6 ’0.9 ‘6.2 10.1 14.7 15.9 18.5 19.4 19.3 17.4 15.8 11.0 
7 ‘1.0 5.9 10.0 13.9 15.8 1-8.4 186 19.3 17.4 15.8 10.9 
8 ‘1.2 ‘5.9 10.0 13.8 15.7 118.1 17.7 18.4 17.4 15.8 10:9 
9 ‘L3 5.81 9.9 13.2 15.7 118.0 17.4 17.6 17.4 15.8 10.9 
10 ‘11.4 *5.8- 9.8 12.1 115.2 17.9 16.9 16.6 17.4 15.8 10:9 
131- "L6 5.7 9.4 10.8 12.0 17.4 16.2 15.4 17.3 15.8‘ 10.8 
12 ‘1.7 ‘.57 ‘9.3 10.1 11.7 15.2 1-5.4 14.7 17.2 15:11 10.8 
13 ‘L9 5.6 9.1 9.5 11.1 12.7 15.3 13.7 16.9 15.7 10:8 
14 ‘2.1 ‘5.5 ‘15.8 9.1 10.6 11.9 ‘14.4 13.2 15.3 ’ 15.6 10.8 
15 2.2 5:4 8.6 8.9 1012 11.4 13.7 11.9 12.6 15.6 10.7 
16' ‘2.4 ‘S24 ‘8.3 8.8 9.9 11.0 12.0 11.1 11.8 15.0 10.6 

.3; 

17 ‘2.6' 5.3 8.0 8.6 9.8 10.7 10.7 10.5 11.4 1228 10.6 
I’ 

18 ‘2.7 ‘53 ‘7.4 8.6 9.5 10.4 10.0 10.1 11.1 12.3 10.5 
19 ‘2.9 5.3 6.8 8.6 9.5 10.2 9.8‘ 9.6 1019 12.0 

V 

10.5 
20 3.1 "5.3 “(9.7 8.5 9.4 10.2 9.7 9.4 10.3 11.5 10.5 
21 3.5 5.3 6.6 8.4 ' 9.3 9.9 9.6 9.3 10.0 10.9 10.5

~ ‘ interoplated data
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Appendix Table 2. Water temperature profiles (OC). Third Narrows 1992-1994. 

1992 
. 1993 . 

Depth 1 Aug 13 S_ept_17 ,Oct 3 March 26 May 21 Jy.r‘1epl9 July 12 Aug 13 H Sept 17 Oct 8 0 20.2 "11.1 9.8 0.9 12.2 "16.8 15.6 18.7 13.9 8.4 
1 20.0 11.1 9.8 4.1 12.2 16.8 15.6 18.7 

_ 

13.6 8.4 
2 19.2 11.0 9.8 4.1 12.1 16.8 15.6 18.6 *13.4_ 8.4 
3 19.0 11.0 9.8 4.1 12.1 *16.7 15.6 18.4 13.1 8.4 
4 18.8 11.0 9.7 4.1 12.0 16.6 15.5 18.0 *13.1 8.4 
5 18.7 11.0 9.7 4.0 11.8 

_ 

*‘16.1 15.5 17.9 .- 13.1 8.4 
6 .' 18.6 10.9 9.7 "-3.9 11.7 = 15.6 15.3 17.9 *13.0 8.4 
7 18.6 10.8 9.7 3.8 11.7 *15.3 14.9 17.9 13.0 8.4 
8 18.6 10.8 9.7 3.8 11.7 14.7 *14.6 17.8 *13.0 8.4 
9 18.5 10.8 9.7 3.8 **11.6 14.4 .*14.6 17.8.. 12.9 8.4 
10 18.6 10.8 9.6 3.8 *1 1.5 14.3 * 14.6 17.774 12.9 8.4 

1994 
, . 

Depth _ __ May 26 June 9 June 23 July 7 July 21 Aug 4 Aug 17 Sept 1 Sept_18 Oct 9 
0 

' ' 

10.6 16.0 18.6 17.4 20.7" 
A 

23.5 19.4 18.6 17'.8" 10.5 
1 10.6 15.8 18.6 17.3 20.7 23.1 19.4 18.3 17.6 10.5 
2 *10.1 15.2 18.5 17.2 20.4 22.8 19.4 17.9 17.4 10.5 
3 9.7 15.2 18.5 17.1 19.9 21.8 19.3 17.8 17.3 10.5 
4 *9.4 15.1 18.4 17.0 19.8 21.2 19.2 17.7 16.3 10.5 
5 9.1 15.0 18.3 16.9 19.2 20.6 19.1 17.7 16.2 10.4 
6 *9.0 14.9 17.6 16.9 18.8 20.1 19.1 17.6 16.2 10.4 
7 8.9 14.8 15.3 16.9 18.6 19.2 19.1 17.5 16.2 10.3 
8 *8.9 13.4 15.0 16.9 18.2 18.8 18.8 17.4 16.2 10.3 . 

9 8.8 12.9 14.9 16.5 18.0 18.5 18.8 17.4 16.1 10.3 
10 8.8 12.7 

. 
14.8 16.5 18.0 18.3 17.9 17.4 16.1 10.2 

'* interpolated data 
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Appendix Table 3. Dissolved oxygen concentrations (mg/L), Prospect Point 1992-1994.

~ 

1992 1993 
Depth Aug 1 Aug 13 Sept 17 J_a_II_.2._3. MarCh.26 May 21 Jun; 19 .1l_11y_ ,1_2__‘ fl1gf13 Sept 17 Oct _8__ 0 9.5 8.3 9.1 ‘”1_'3I:6 9.4 10.4 9.3 10.3’ 8.7 9.7 10.8 

1 *9.4 8.4 8.9 *13.5 11.1 10.4 9.4 10.3 8.7 10.0 10.5 
2 9.2 8.6 9.0 13.4 11.4 10.3 9.5 10.2 8.7 *9.9 10.5 
3 *9.0 8.5 9.0 *13.4 *11.6 10.4 *9.-5 10.4 8.7 9.7 10.4 
4 8.8 8.5 9.0 13._3 11.7 10.4 9.6 10.2 8.7 *9.8 10.3 
5 *8.6 8.5 9.0 *13.3 *11.8 10.4 *9.6 10.0 8.6 9.8 10.3 
6 8.3 9 8.5 9.0 13.2 11.8 10.3 9.6 9.7 8.6 *9.8 10.3 
7 *8.1 8.4 9.0 *13.3 *11.9 10.3 *9.6 9.4 8.6 9.8 10.2 
8 7.8 8.4 9.0 13.4 11.9 10.2 9.5 9.-2 8.5 *9.8 10.2 
9 *7.5 8.4 8.9 *1-3.3 *11_.9 10.3 *9.4 9.1 8.4 *9.8 10.2 
10 7.2 8.3 8.9 13.1 11.8 10.03 9.3 9.1 8.4 ' 9.8 10.2 
11 *5.9 7.7 8.9 *12.8 *11.5 10.2 *9.1 8.9 8.4 *9.8 10.2 
12 4.6 4.6 9.0 12.4 11.2 9.8 8.8 8.85 8.3 9.7 10.1 
13 *3.2 1.4 8.9 *1 1.4 *9.4 9.6 *7.9 8.7 7.8 *9.7 ' 

10.1 
14 1.9 0.8 9.0 10.3 7.7 9.1 7.0 8.7 6.7 9.6 10.1 
15 *0.6 0.1 8.9 *8.3 *7.4 8.9 *6.5 8.5 4.5 *9.7 10.1 
16 0.5 0.1 8.9 6.3 7.1 8.9 6.0 8.3 3.3 9.7 10.2 
17 *0.-1 0.1 8.9 *6.1 *6.7 8.8 *5.5 8.1 2.4 *9.8 10.2 
18 0.3 0.1 8.8 5.8 6.3 8.3 5.0 7.7 1.5 9.8 10.2 
19 *0.2 0.1 8.8 *5._0 *4.8 *8.0 3.3 7.5 1.4 ‘9.8 10.1 
20 0.1 0.1 8.7 4.2 3.3 *7.8 *3.0 7.0 1.3 9.8 10.1 
21 *O1 0.1 8.5 *2.7 0.9 *7.6 *2.5 6.8 1.1 *9.7 9.9 

1994 
Depth Mafch 19 May 26 June 9 Jung: ,2—_3 Ju_1y 7_ , __ 1y_ly 21 Aug 4 Aug 17 Sept 1 Sept 18 0919 
0 13.5 12.6 12.0 9.9 9.7 9.1 

" 1' V 

8.5 9.2 8.8 8.7 "9.2 

1 13.4 12.5 12.0 10.0 9.7 9.2 8.1 9.2 8.7 9.0 9.3 
2 13.2 *12-.6 12.1 10.0 9.7 9.2 8.2 9.2 8.5’ 9.2 9.3 
3 13.1 12.6 12.1 10.1 9.7 9.2 8.5 9.1 8.4 9.3 9.3 
4 *13.0 *12.6 12.0 10.3 9.6 9.1 8.3 9.1 8.3 9.2 9.3 
5 12.8 12.6 11.9 10.5 9.5 9.1 9.2 9.0 8.3 8.8 9.3 
6 12.6 * 12.4 11.8 10.5 9.5 9.0 8.0 9.1 8.3 8.6 9.3 

4 

7 12.3 12.1 11.8 10.6 9.4 8.9 6.8 9.0 8.3 8.6 9.3 
8 * 12.1 *11.8 11.7 10.6 9.4‘ 8_.8 5.7 7.3 8.2 8.6 9.3 
9 *11.8 11.5 11.7 10.2 9.4 

_ 
8.9 5.5 5.7 8.2 8.6 9.3 

10 11.4 *11.5 11.6 8.9 7.3 8.8 5.0 4.0 8.2 8.6 9.4 
11 *10.6 11.4 11.4 9.0 5.6 8.0 4.4 2.7 8.1 ' 8.6 - 9.3 
12 *9.8 *11.3 *11.3 8.5 5.0 5.4 3.4 2.0 8.2 8.5 9.3 
13 *9.0 11.2 11.1 7.0 4.9 4.0 3.4 0.9 8.2 8.6 9.4 
14 *7.8 *1 1.1 * 10.9 5.9 4.5 .3.3 2.4 0.5 1.6 8.6 9.4 
15 6.9 11.0 10.7 5.2 3.3 2.3 1.8 0.4 0.2 8.6 9.4 
16 *5.6 ‘10.7 *10.4 5.0 2.6 1.6 0.6 0.3 0.1 5.9 9.4 
17 *4.2 10.5 10.1 4.6 2-.1 1.1 0.2 0.3 0.1 0.-3 9.4 
18 *2.8 *10.3 *9.3 4.5 1.5 0.6 0.1 0.3 0.1 0.1 9.5 
19 *1.8 10.2 8.4 4.2 0.9 0.3 0.1 0.2 0.1 0.1 9.5 
20 0.8 *9.6 *7.9 4.0 0.8 0.2 0.1 0.3 0.1 0.1 9.5 
21 0.5 9.0 7.4 3.4 0.7 0.1 0.1 0.2- 0.1 0.1 9.5 

* interoplated data 
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Appendix '1‘a_b1e 4. Dissolved oxygen concentration (mg/L). Third Nz1rro'wsv.1992‘-1994. 

1992 1993 
Depth Aug 13 “Sept 17 March 26 May 21 June 19 u July 12 Aug 13 Sept 17 V Oct 8 o figz ‘ ' ‘ 

9.6 11.1 9.2 9105 10.9 9.2 ”9i.§5’ 
‘ 

9.9‘ 
1 9.3 9.5 11.7 9.2 9.0 . 10.8 9.2 9.36‘ 9.9 
2 9.1 9.5 12.0 9.3 9.0 10.7 9.2 *9.5 9.9 
3 8.3 9.6 12.1 9.3 ‘8.9 10.6 6 9.1 9.4 9.8 
4 7.0 

. 
9.3 12.3 9.4 8.9 10.5 8.8 *9.3 9.8 

5 6.7 9.3 12.7 9.4 *8.4 10.4 8.4 9.2 9.8 
6 6.1 9.3 

_ 

12.3 9.3 8.0 9.4 8.3 *9.0 9.7 
7 "5.8 ‘ 

8.9 11.6 9.2 *6.4 8.2 8.2 8.9 9.7 
8 5.5 8.9 10.5 9.2 4.8 *8.6 8.1 *9.0 9.7 
9 5.6 8.9 . 10.0 *9.2 3.3 *8.4 8.1 9.0 9.6 
10 5.7 8.5 6.0 *9.2 3.3 *8.2 7.5 8.7 9.6 

1994 
Depth May 26 June 9 June 23 , July 7 July 21 Aug 4 » Aug17 Sept 1 Sept 18 Oct 9 

0 11.6 9.8 
V 

9:7 8.6 9.5 9.5 
A 

8.8 9.0 10.0 9.8 
1 11.4 9.7 9.7 8.5 9.5 9.6 

' 

8.8 8.9 9.9 9.8 
2 *11._3 9.6 9.7 8.5 9.6 9.7 8.7 8.8 10.0 9.8 
3 11.2 9.6 9.7 8.3 9.7 10.4 8.5 8.5 10.1 9.8 
4 *10.6 9.6 9.7 8.1 9.6 10.7 A 8.4 8.3 9.4 V 9.8 
5 10.0 9.5 9.7 7.9 8.3 8.9 7.9 8.2 9.2 9.9 
6 *9.6 9.6 9.1 7.8 7.7 7.7 7.7 8.7 8.9 9.9 
7 9.2 9.5" 6.7 7.8 6.6 5.5 7.8 8.5 8.8 9.8 
8 *9.1 7.4 5.4 7.7 4,8 1 3.9 6.2 7.6 8.8 9.8 
9 8.9 6.7 5.3. 6.0 4.5 3.3 4.8 7.3 8.7 9.8 
10 8.3 6.5 5.0 5.8 4.2 2.7 0.3 7.2 8.6 9.8 

* interpolated data
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Appendix Table 5. Percent oxygen saturation, Prospect Point 1992-1994.

~ 

1992 ' 

1993 
Depth ,.AuL1 AHLI3 Sept 17 Jan 18 March 26 May 21“ June 19 fuly 12 Aw Sept 17 

K 

Oct 8 
0 104.9 94.5 86.8 96.9 68.7 95.3 

K 

96.7 107.6 93.5 96.8 95.8 
1 103.8 94.4 84.8 96.8 85.6 95.3 96.3 107.4 93.5 99.2 

K 

93.8 
2 101.6 95.1 8_5-._9 96.8 87.9 94.3 97.0 106.2 93.5 97.9 93.1 
3 99.3 94.3 85.4 96.2 89.1 94.9 97.3 106.4 93.2 96.5 92.6 
4 97.1 93.8 85.7 115.1 90.2 94.1 97.9 104.2 93.3 97.3 91.8 
5 94.9 93.7 8_5.4 95.7 90.7 93.6 97.8 101.5 93.0 97.2 91.4 
6 91.4 93.6 85.7 95.7 90.9 92.5 98.1 97.7 92.8 97.3 91.4 
7 88.0 93.2 85.2 96.7 91.4 92.2 96.4 93.8 92.4 97.3 91.-2 
8 84.6 93.3 85.4 97.6 91.8 91.6 94.7 92.1 91.6 97.2 90.9 
9 81.2 92.8 84.5 97.2 91.4 91.7 92.8 91.2 90.8 97._1 91.0 
10 77.5 91.0 84.6 96.4 91.1 91.7 91.0 90.7 90.5 96.9 90.-5 
1 1 62.3 84.2 84.9 94.3 88.5 90.8 87.9 89.4 90.0 96.6 90.5 
12 ‘ 47.3 48.6 85.1 91.9 85.7 86.4 84.9 88.1 89.3 96.3 90.4 
13 1f‘; 32.9 14.2 84.8 84.5 72.7 84.0 75.1 86.6 83.5 95.9 90.3 
14 19.1 7.7 85.1 77.0 - 59.6 79.1 65.8 86.3 71.1 95.4 90.4 
15 5.8 1.3 84.9 62.3 57.0 76.5 60.8 84.6 44.4 95.6 90.1 
16 4.8 1.0 84._5 47.4 54.4 76.7 55.9 82.8 34.1 96.0 90.9 
17 3.8 1.0 84.8 45.9 51.4 75.8 50.7 80.4 24.9 96.3 91.0 
18 2.8 0.8 83.8 44.3 48.5 71.5 45.8 76.1 15.8 96.6 90.6 
19 1.9 0.8 83.7 38.5 36.9 68.6 30.3 84.5 14.6 96.8 89.6 
20 0.9 0.7 82.0 32.6 25.3 66.7 27.0 70.0 13.1 96.8 89.5 
21 0.9 0.8 80.5 20.6 6.7 65.6 22.2 67.6 11.7 95.4 87.1 

1994 
_ Qepth_ Mar 18 May 26 June 9 June 23 July 7 _Ju_1L21 4—Auj<_z ___AL1_g 17 Sept 1 Sept 18 Oct 9 

K 

0 
K K K 

956 112.7 117.5 110.3 104.6 106.7 103.1 105.6 95.0 96.8 87.7 
I 94.9 112.1 117.2 110.5 104.3 105.7 98.1 105.1 94.3 97.1 88.6 
2 94.0 112.1 1 16.3 109.9 103.9 105.5 99.1 104.9 92_.4 97.6 88.9 
3 93.8 112.0 114.1 109.5 103.6 104.9 102.3 104.5 90.9 97.8 88.9 
4 93.1 110.2 112.1 111.0 103.4 104.6 100.1 103.9 90.0 96.6 88.9 
5 92.4 ‘ 108.3 110.9 110.7 101.8 104.3 107.1 102.8 89.8 92.0 88.8 
6 90.7 105.4 109.6 110.0 101.4 102.7 91.8 103.8 89.5 90.5 88.1 
7 89.0 102.5 '» 108.9 108.3 100.8 101.7 76.6 102.7 89.5 90.4 88.1 
8 87.2 99.9 108.4 108.2 100.4 99.6 63.3 81.5 89.4 90.3 88.1 
9 85.5 97.2 107.8 103.0 99.7 99.9 60.6 63.5 89.0 90.1 88.4 
10 83.6 96.5 106.7 87.9 77.0 99.0 54.5 42.8 88.3 89.9 88.5 
11 77.4 95.8 104.0 85.4 55.0 88.8 47.3 28.9 87.5 89.8 88.2 
12 71.1 94.9 102.3 80.4 48.9 56.9 36.3 20.5 88.2 89.3 88.3 
13 64.7 94.0 100.6 64.8 47.4 40.1 35.6 8.9 87.5 90.1 88.5 
14 58.1 92.9 98.2 54.2 42.4 32.2 25.1 4.8 16.2 90.3 88.7 
15 51.8 91.8 95.7 47.0 31.3 22.2 18.7 3.6 1.5 89.8 88.8 
16 43.0 89.5 92.6 45.3 24.7 15.5 5.9 3.0 1.4 61.2 88.6 
17 34.1 87.2 89.5 42.0 19.5 10.3 1.9 2.5 1.3 2.7 88.8 
18 24.4 86.0 80.8 40.9 13.8 5.5 1.1 2.4 1.0 1.3 89.4 
19 15.3 84.8 72.1 37.8 8.3 3.0 1.1 2.3 1._2 1.4 89.5 
20 6.2 79.8 67.5 36.3 7.6 1.9 1.2 

t 

2.3 0.9 1.2 89.1 
21 3.9 74.7 62.9 30.7 6.7 1.2 1.0 2.1 0.9 0.9 89.3 
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Appendix Table 6. Percent oxygen saturation, Third Narrows 1992-1994. 

11992 
' 

1993 
Depth Aug 113 Sept 17 March 26 May 21 June 19 July 12 Aug13 Sept 17 Oct 8' 
0 104.7 90.0 80.5 88.8 97.7 113.5 101.9 95.1 87.4 
1 

A 104.7 89.4 92.3 
' 

88.6 97.4 
' 

1 I 1.9 102.2 95.1 86.8‘ 

2 101.0 89.2 94.6 ' 89.2 97.1 1 I 1.1 IO-1_.3 93.8 86.7 
3 92.6 89.6 95.5 89.5 94.5 1 10.4 99.5 92.-8 86.4 
4 77.8 87.0 96.8 89.6 93.9 108.5 95.9 91.4- . 85.9 
5 73.5 86.6 99.6 89..2 98.7 108.0 101.9 90.0 85.8" 

6 67.1 86.9 97.1 88.5 182.6 97._1 89.9 88.4 85.4 
7 63.6 83.1 91.1 r 87.4 65.8 84.1 88.6 87.2 

_ 

185.0 

8 60.0 82.7 82.2 87.4 49.2 87.1 . 88.3 87.8 85.0 
9 61.5 83.0 78.4 87.4 33.6 84.9‘ 87.9 88.4 849 

Do 
10 62.7 79.6 46.8 87.4 33.6 83.7 81.3 85.1 84.9‘ 

.— 1994 
Depth May 26 June 9 June 23 July ‘7 > July 21 Aug 4 Aug 17 Sept 1 Sept 18 Oct 9

p 

0 -1109.5 104.0 109.7 94.8 <1»13'~.6 117.2 101.0 99.8‘ 108.8 91.6 7 

1 1108.3 102.1 109.7 93.8 113.3 118.7 100.5 98.8 . 108.2 91 :8 
2 1106.1 100.1 109.7 93.0 113.2 119.4 99.3 96.8 108.0 91.9 7‘ 

3 103.9 99.7 109.4 90.6 113.9 125.0 97.3 92.5 109.1 92.1 
4 97.5 99.4 109.3 88.6 112.2 127.0 96.0 90.9 99.4 92.3 
5 91.1 98.6 108.7 86.4 95.7 105.0 90.6 89.6 96.8 92.3‘

3 

6 87.5 98.7 101.1 815.4 88.3‘ 89.9 88.2 94.2 94.2 92.3 V» 

7 83.8; 97.5 70.7 85.2 75.1 62.2 88.8 92.6 « 93.5 91.9 
8 82.5 74.4 56.2 84.4 54.5 44.2 70.5 -82.8 ’ 92.7 91.4 
9 81.2 66.2 55.0 65.3 50.2 37.1 54.2 78.7 - 91.9 91.3 “-3 

10 75.5 63.8 52.4 62.3 47.1 30.0 3.0 78.3 
' 

91.2 91.2



Appendix Table 7. pH profiles, Prospect Point 1992-1994. 

1992 1993 
Depth Aug 13 Sept 17 1J2g1_ 28 March 26 May 21 June 19 .Iu__1y‘1_2 _A11_gbl_3 Sept 16 

4 
Oct 8 

0 8.6 8.2 8.1 8.0 8.1 8.3‘ 
’ 

8.6 
’ 

88.1 8.7 8.7 
1 8.6 8.2 8.1 8.1 8.1 8.3 8.6 8.1 8.7 8-.-8 

2_ 8.6 8.2 8.1 8.1 8.1 8.3 8.4 8.1 8.7 8.8 
3 1 8.6 8.2 8.1 8.1 8,1 8.3 7.5 8.1 8.7 8.8 
4 8.6 8.2 8.1 8.1 8.1 8.3 6.5 8.1 8.7 8.8 
5 8.6 8.2 8.1 8.1 8.1 8.3 7.3 8.1 8.7 8.8 
6 8.6 8.2- 8.1 8.1 8.1 8.3 7.5 8.1 8.8 8.8 
7 8.6 8.2 8.1 8.1 8.1 8,3 8.6 8.1 8.8 8.8 
8 8.6 8.2 8.1 8.1 8.1 8.3 8.5 8.1 8.8 8.8 
9 

‘ 

8.6 8.2 8.0 8.1 8.1 8.3 8.5 8.1 8.8 8.8 
10 8.6 8.2 8.0 8.1 8.1 8.2 8.4 8.1 8.8 8.8 
11 

’ 

8.6 8.2 7.9 8.1 8.1 8.2 8.4 8.1 8.8 8.8 
12 8.1 8.2 7.9 8-1 8.0 8.2 8.4 8.1 8.8 

‘ 

8.8 
13 7.5 8.2 7.8 8.1 8.0 8.0 8.3 8.0 8.8 8.8 
14 7.4 8.2 7.7 8.1 7.9_ 7.9 8.3 7.8 8.8 8.8 
15 7.4 8.2 7.5 7.9 7.9 7.8 8.3 7.5 8.8 8.8 
16 7.3 8.2 7.3 7.6 7.9 7.7 8.2 7.3 8.8 8.8 

. 17 7.3 8.2 7,3 7.6 7.9 7.7 8.2 7.3 8.8 8.8 
18 7.3 8.2 7.3 7.5 7.8 7.6 8.2 7.2 8.8 8.8 
-19 7.2 8.2 7.2 7.4 7.8 7.5 8.1 7.2 8.8 8.8 
20 7.2 8.2 7.1 7.3 7.8 7.3 8.1 7.; 8.8 8.8 

1994 
Depth May 26 June 9 June 2.3 July 7 __J11_ly_>Z_1_ _ A_t_1g_4L__ Aug 17 Sept 1 Sept 18 Oct 9 

0 8.6 8.4 8.5 ’8'."69 
9"" 

"8.5 
‘ "83 8.5’ "8.3 8.1 8.2 

1 8_.6 
- 8.4 8.5 8.6 8.5 8.5 8.5 8.3 8.4 8.2 

2 8.6 8.41 8.5 8,6 8.5 8.5 8.5 8.3 8.4 8.2 
3 8.6 8.4 8.5 8.6 8.5 8.5 8.5 8.3 8.4 8.2 
4 8.6 8.4 8.5 8.6 8.5 8.5 8.5 8.3 8.4 8.2 
5 8.6 8.4 8.5 8.6 8.5 8.5 8.5 8.3 8.3 8.2 
6 8.5 8.4 8.5 8.6 8.5 8.4 8.5 

' 

8.3 8.3 8.2 
7 8.5 8.4 8.5 8.6 8.5 8.3 8.5 8.3 8.3 - 8.2 
8 8.4 8.4 8.5 8.6 8.5 8.1 8.3 8.3 8.3 8.2 
9 8.4 8.4 8.4 8.6 8.5 8.0 8.1 8.3 8.3 8.1 

10 8.4 8.3 8.2 8.5 8.4 7.9 7.8 8.3 8.3 8.1 

11 8.4 8.3 8.1 8.0 8,4 7.8 7.6 8.3 8.3 8.l 

12 8.4 
' 

8.3 8.1 7.9 7.9 7.7 7.6 8.3 8.3 8.1 

13 8.4 8.3 7.8 7.8 7.6 7.6 7.5 8.3 8.3 8.1 

14 8.3 8.2 7.7 7.8 7.5 7.5 7.4 7.5 8.3 8.1 

15 8.3 8.2 7.6 7.7 7.5 7.4 7.4 7.3 8.3 8.1 

16 8.3 8.2 7.6 7.6 7.4 7.3 7.4 7.2 8.0 8.2 
17 8.3 8.2 7.6 7.6 7.4 7.3 7.3 7.2 7.4 8.2 
18 8.3 8.0 7.5 7.5 7.3 7.2 7.3 7.2 7.3 8.2 
1.9 8.2 7.9 7.5 7.5 7._3 7.2 7.3 7.2 7._3 . 8.2 
20 8.2 7.8 7.5 7.5 7.3 7.2 7.2 7.1 7.2 8.2 
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Appendix Table 8. pH profiles. Third Narrows 1992-1994. 

1992 1993 
Depth Aug 13 Sept 17 March 26__ May 21 June 19 July 12 Augl3 Sept 17 - Qetfls 

0 8.7 8.3 8.1 
' 

8.0 8.2 8.3 8.2 8.6 
M 

88.5 
1 - 8.7 8.4 8.0 8.1 8.2 8.8 8.2 8.6 8.5 
2 8.7 8.4 8.0 8.1 8.2 9.0 8.2 8.6 8.5 
3 8.6 8.4 8.0 8.1 8.2 9.1 8.2 8.6 8.5 
4 8.5 8.4 8.0 8.1 8.2 9.1 8.2 8.6 8.5 
5 8.4 8.4 » 8.0 8.1 3.1 9.1 8.4 8.6 8.5 
6 8.3 8.3 7.9 8.0 8.1’ 9.0 8.2 

' 

8.6 8.5 
7 8.3‘ 8.3 8.0 8.0 7.9 8.8 8.1 8.6 8.5 
8 8.2 8.3 8.0 8.0 7.‘ 8.6 "8.1 8.6 8.5 
9 8.3 8.3 7.9 8.0 7.5 8.4 8.1 8.6 8.5 
10 8.3 8.3 7.6 8.0 7.5 8.2 8.1 8.6 8.5 

1994 
Depth May 26 June 9 June 23 July 7 Julv 21 Aug 4 Aug 17 Aug 3_l Sept 18 Oct 9 
0 8.5 8.2 8.4 8.3 8.5 8.8 8.5 8.-3’ 

8 

8,5 8.4 
1 8.5 8.3 8.4 8.3 8.5 8.8 8.5 8.3 8.5 8.4 
2 8.5 8.2 8.4 8.3 8.5 8.8 8.5 8.3 -8.6 8.4 
3‘ 8.5 8.3 8.4 8.3 8.5 8.8 8.5 8.3 8.6 8.4 
4 8.4 8.3 8.4 8.3 8.5 8.7 8.5 8.3 8.5 8.4 
5 8.3 8.2 8.4 8.3 8.3 8.5 8.4 8.3 8.5 8.4 
6 8.3 8.3 8.3 8.3 8.2 8.-2 8.4 8.3 8.4 8.4 
7 8.2 8.2 7.9 8.3 8.1 7.8 8.4 8.3 8.4 8.4 
8 8.2 8.0 7.7 8.3 7.8 7.6 8.2 8.2 8.4 8.4 
9 8.2 7.9 7.7 8.0 7.7 7.5 8.0 8.2 8.4 8.4 
10 8.1 7.8 7.7 7.9 7.7 7.4 

, 7.5 8.2 8.4 8.4
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Appendix Table 9. Total, dissolved, particulate and soluble reactive phosphorus (pg/L) concentration, Prospect Point, 1992-1994. 

lm 10m 
b 

20m 
Soluble so»1d1§1é‘ Soluble 

Date Total Dissolved Particulate Reactive Total. Dissolved Particulate Reactive Total Dissolved Particulate Reactive 
1992 

_ 

' 

1 

1.‘ 

July 341 17.0 14.0 3.0 2.0 15.0 14.0 1.0 1.5_ 151.0 138.0 13.0 120.0 :' 

August 13 18.0 14.0 4.0 11.0- 14.0 7.0 7.0 4.0 135.0 1.35.0 0.0 127.0 1; 

Sept 17 32.0 12.0 20.0 1.5 36.0 33.0 3.0 31.0 32.0 15.0 17.0 2.0
_ 

Oct. 3 28.0 18.0 10.0 1.5 23.0 8.0 15.0 1.5 67.0 7.0 60.0 1.5 

1993 .4 

Jan 28 11.0 8.0 3.0 1.5 14.0 11.0 3.0 1.5 27.0 10.0 17.0 1.5 ‘:7 

March 26 12.0 
V 

6.0 6.0 1.5 11.0 5.0 6.0 1.5 33.0 11.0 22.0 1.5 
'1 

May 21 13:0 9.0 4.0 1.5 16.0 11..0 5.0 4.0 21.0 6.0 15.0 1.5 

June 19 12.0 9.0 3.0 1.5 15.0 7.0 8.0 1.5 375.0 12.0 23.0 1.5 

July 15 25.0 7.0 18.0 1.5 22.0 15.0 7.0 1.5 43.0 15.0 28.0 2.0 

0° August 13 17.0 . 11.0 6.0 1.5 49.0 12.0 37.0 1.5 69.0 65.0 4.0 56.0
_ “ Sept 17 27.0 15.0 12.0 1.5 32.0 19.0 13.0 5.0 30.0 8.0 22.0 1.5 

Oct 8 26.0 24.0 2.0 1.5 19.0 13.0 6.0 1.5 49.0 11.0 38.0 1.5 

1994 . 

March 18 16.0 10.0 6.0 1.5 1_5.0 10._0 5.0 3.0 24.0 21.0 3.0 8.0 _‘- 

May 26 ‘ 19.0 8.0 11.0 7.0 ‘ 17.0 9.0 8.0 7.0 39.0 25.0 14.0 7.0 

June 9 17.0 15.0 2.0 5.0 18.0 17.0 1.0 4.0 - 24.0 10.0 14.0 5.0 

June 23 17.0 11.0 6.0 1.5 15.0 11.0 4.0 1.5 19.0 12.0 7.0 1.5 

July 7 13.0 9.0 4.0 1.5 15.0 5.0 10.0 5.0 35.0 14.0 211.0 12.0
‘ 

July 21 12.0 5.0 7.0 3.0 16.0 10.0 6.0 2.0 16.0 4.0 12.0 1.5 

Aug 4 8.0 4.0 4.0 1.5 . 14.0 2.0 12.0 1.5 73.0 63.0 10.0 17.0 3;‘ 

Aug 17 
I 

14.0 8.0 6.0 2.0 1=4_.0 7.0 7.0 2.0 100.0 88.0 12.0 52.0 

Sept 1 20.0 14.0 6.0 1.5 15.0 7.0 8.0 1.5 99.0 92.0 7.0 72.0 

Sept 17 16.0 7.0 9.0 2.0 21.0 11.0 10.0 2.0 116.0 98.0 18.0 86.0 

Oct 9 36.0 14.0 22.0 4.0 22.0 8.0 . 141.0 n.a. 23.0 11.0 12.0 2.0 

n.a. = not analyzed 

-. 
u :.
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Appendix Table 10. Total, dissolved, particulate» and soluble ‘reactive. phosphorus (pg/L) concentrations, Third‘ Narrows, 

1 m 10 m 
Soluble Soluble 

Date Total Dissolved Particulate Reactive Total Dissolved Paniculaie Reactiive 

11992 

July 31 n.a. :n.a. n.a. n.a. n.a. n.a. n.a. n.a. 

August 13 28.0 10.0 18.0 10,0. 27.0 8.0 18.5 9.0 

Sept _-1 7 
' 

43.0 “ 
3.5.0 8.0 2.0 50.0 43.0 710 1.5 V. 

Oct. 3 
‘ 

, 

34.0 30.0 4.0 1.5 35.0 33.0 2.0.. 1.5 

1993 
_

V 

Jan 28‘ K n.a. n.a. n.a. -n_.-a=. n.a. n.a. n.a. n.a. 5 

March 26 ’ 

13.0 4.0 9.0 1.5 24.0 21.0 3.0 1.5 

May 21 20.0 10.0 10.0 1.5 34.0 
' 

11.0 23.0 5.0 ,..° 

June 19 24.0 24.0 
_ 

0-.0 4.0 41.0 29.0 12.0 6.0 A 

July 15 7.3.0 28.0 45.0 8.0 38.0 
' 

30.0 8.0 2.0 

3 August 13 34.0 12.0 22.0 2.0 27.0 . 8.0 19.0 1.5 

Sept 17 _ 
26.0 13.0 13.0 1.5 31.0 21.0 10.0 5.0 

Oct 8 21.0 7.0 14.0 1.5 53.0 21.0 32.0 1.5 

1994 
March 118 750 2.0 5.0 1.5 2.0 1.0 1.0 2.0 

May 26 36.0 20.0 
‘ 

6.0 11.0 21.0 18.0 3.0 10.0 1: 

June 9 16.0 9.0 7.0 3.0 20.0 11.0 9.0 3.0
" 

June 23 14.0 9.0 5.0 1.5 15.0 13.0 
V 

2.0 1.5 

July 7 
j 

44.0 4.0 40.0 4.0 20.0 11.0 9.0 5.0 A‘, 

July 21 T 

15.0 - 10.0 5.0 1.5 17.0 4.0 13.0 1.5 :3? 

Aug 4 13.0 30 10.0 1.5 22.0 3 ‘4.0 18.0 11.5 _J 

Aug 17 
' 

19.0 10.0_ 9.0 810 
‘ 

18.0 
' 

8.0 -10.0 . 7.0
7 

Sept 1 29.0 13.0 16.0 1.5 34.0 15.0 19.0 3.0 '1; 

Sept 17 35.0 26.0 - 9.0 12.0 32.0 11.0 21.0 11.0 
'7 

Oct 9 26.0 11.0 
‘ 

15.0 1.5 32.0 29.0 3.0 
‘ 

4.0 

n.a. = not analyzed



Appendix Table 11. Ammonia, particulate nitrogen and nitrite—nitrate concentrations (pg/L) for Prospect Point, 1992-1994.

1 1m 10m 
1 

X 20m 
Date Ammonia Particulate Nitrite-Nitrate Ammonia Particulate Nitrite-Nitrate Ammonia Particulate Nitrite-Nitrate 

11992
A 

July 31 8.0 89.0 1.6 14.0 154.0 
‘ 

' 1.6 605.0 
_ 

_ 

79.0 1.6 

August 13 8_.0 88.0 1.6 20.0 1310.0 1.6 
A 560.0 155.0 1.6 

Sept 17 15.0 6-5.0 1.6 10.0 78.0 1.6 12.0 116.0 1.6 

Oct. 3 10.0 94.0 ‘n.a. 18.0 96.0 1.6 13.0 2312.0 1.6 

1993 . 

Jan 28 718.0 5.0 2.0 32.0 11.0 2.9 1125.0 
7 

5.0 25.7 
March 26 12.0 83.0 1.6 12.0 44.0. 1.6 275.0 209.0 20.2 

May 211 17.0 88.0 2.5 9.0 121.0 3.0 32.0 69.0 1.6 

June 19 4.5 32.0 1.6 87.0 52.0 1.6 
1 

33.0 122.0 1.6 

July 15 16.0 156.0 n.-a. 13.0 131.0 n.a. 16.0 199.0 n.a. 

August 13 15.0 35.0 1.6 n.a. 26.0 2.2 n.a. 5.0 2.3 
3° Sept 17 11.0 145.0 1.6 9.0 50.0 1.6 8.0 158.0 1.6’ 

Oct 8‘ 5.0 205.0 1.6 5.0 6278.0 11.6 4.5 260.0 1.6 

1994
. 

March 18 1 30.0 256.0 7.2 20.0 22.0 36.11 20.0 55.0 43.2 

May 26 ‘)0 108.0 1.6 4.5 122.0 1.6 51.0 74.0 3.9 

J-une-9 18.0. 26.0 1.6 4.5 109.0 1.6 57.0 10920 4.5 : 

June 23 10.0 5.0 2.0 138.0 5.0 1.6 18.0 5.0 1.6 

July 7‘ 32.0 74.0 1.6 14.0 5.0 1.6 105.0 5.0 1.6 

July 21 38.0 56.0 1.6 12.0 78.0 1.6 13.0 117.0 1.6 ‘C 

Aug-1‘ 10.0 421.0 1.0 0.0 021.0 1.6 321.0 42.0 1.6 —,' 

Aug 17 10.0 108.0 1.6 14.0 119.0 1.6 512.0 57.0 1.6 

Sept 1 6.0 166.0 1.6 7.0 104.0 1.6 554.0 62.0 1-6 
-’ 

Sept 17 8.0 20.0 1.6 5.0 150.0 1.6 595.0 -146.0 1.6 

Oct 9 17.0 99.0 3.0 16.0 115.0 3.3 17.0 106.0 3.8 

n.a. = not analyzed 

- , 

'
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Appendix Table 12. Ammonia, particulate nitrogen and nitrite—nitrate concentrations (pg/L), 
Third Narrows 1992-1994. 

r

1 

-

1 

‘

1 

1 m 10 m 
Date Ammonia Particulate Nitri_te-Nitrate Ammonia P'a'rticulat,ey Nitrite-Nitrate 

1992 
’ " “ ‘ 

July 31 n.a. n.a. n.a. n.a. n.a. n.a. 

August 13 . 13.0 261.0 1.6 25.0 
' 

136.0 5.1 

Sept 17‘ 9.0 172.0 
A 

1.6 11.0 180.0 
0 

I 

1.6 

Oct. 3 8.0 192.0 1.6 7. 194.0 
' 

1.6 

1993 
Jan 28 n.a. n.a. n.a. n.a. n_.a_. 

' 

n.a. 

March 26 13.0 187.0 ' 1.6 17.0 385.0 
A 

1.6 

May 21 n.a. 171.0 1.6 
' 

15.0 237.0 n.a. 

June 19 9.0 56.0 1.6 22.0 117.0 5..0 

July 15 14.0 245.0 — n.a.‘ 13.0 147.0 n.a. 

August 13 4.5 167.0 1.6 8.0 78.0 2.3 

Sept 17 12.0 259.0 1.6 9.0 225.0 1.6 

Oct 8 n.a. 147.0 5 

1.6 4.5 205.0 » 1.6 

1994 
March 18 18.0 5.5 8.0 15.0 3.0 67.3 

May 26 4.5 113.0 2.3 
p 

8.0 130.0 2.0 

June 9 16.0 10.0 1.6 6.0 5.0 1.6 

June 23 8.0 52.0 1.6 
V 

10.0 5.0 1.6 

July 7 10.0 84.0 1.6 10.0 "5.0 1.6 

July 21 8.0 171.0 1.6 16.0 155.0 2.5 

Aug4 12.0 144.0 » 1.6 18.0 158.0 
_ 

2.8 

Aug 17 10.0 150.0 1.6 34.0 91.0 1.6 

Sept 1 14.0 245.0 4.8 21.0 70.0 4.0 
Sept 17 6.0 268.0 1.6 10.0 276.0 " 

1.6 

Oct 9 10.0 91.0 1.6 10.0 190.0 1.6 

n.a. = not analyzed
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Appendix Table 13. Particulate organic carbon concentrations (mg/L),
2 

Prospect Point and Third Narrows, 1992-1994. - 

Prospect Point Third Narrows 
Date 1m ‘10m 20m 1m 10m 
1992 
July 31 552 1020 350 n.a. n.a. 

August 13 809 738 589 1750 577 
September 17 452 531 719 961 1020 
October 3 489 649 1280 1170 1090 

1993 
Jan 28 202 255 240 n.a. n.a. 

March 26 730 551 1450 A 838 1450 
May 21 1270 1050 448 1100 1470 
June 19 222 358 641 578 908 
July 15 834 531 904 1520 956 
August 13 799 668 406 1810 1260 
Sept 17 1400 420 1500 1640 1650 
‘Oct 8 1340 2000 2070 980 1220 

1994 
March 18 256 376 492 <10 <10 
May 26 862 838 418 1020 787 
June 9. 532 928 627 579 329 
June 23 328 628 578 491 556 
July 7 455 847 825 727 478 
July 21 418 547 594 1110 630 
Aug 4 620 732 344 1060 968 
Aug 17 747 792- 230 1000 696 
Sept 1 736 577 582 1400 1240 
Sept 17 226 194 92 758 778 
Oct 9 611 693 618 722 1370 

n.a. = not analyzed 
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Appendix Table 14. Silicon concentrations (mg/L), Prospect Point and ' 

Third Narrows, 1992-1994. ’ 

Prospect Point 
' 

Third Narrows 
gDat'_e_V 

_ 
10m 20m lm 10m 

July 31 0.34 
_ 

0.34 3.33 n.a. n.a. 

August 13 1.40 0.25 2_.65 1.94 3.27 
September 17 0.87 0.69 0.69 . 

. 2.29 2.65 
October 3 0.07 0.14 0.28 . 

‘ 

1.58 1.94 

1993 
Jan 28 . 

A 0.16 0.14 0.87 ' 

n.a. n.a. 

March 26 0.13 0.15 — 1.54 1.57 1.97 
May 21 1.85 0.22 0.52 1.02 n.a. 

June 19 0.11 0.11 0.86 n.a. 1.77 
July 15 0.20 0.18 0.69 0.36 0.68 
August 13 0.46 0.47 2_.96 0.71 0.67 
Sept 17 0.24 0.19 0.19 0.60 0.64 
Oct 8 0.05 0.03 0.15 0.45 0.49 

1994 
March 18 
May 26 0.40 0.41 0.83 0.99 1.29 
June 9 ' 0.38 0.43 1.56 

' 

1.11 1.47 
June 23 0.46 0.43 2.24 0..94 1.44 
July 7 0.20 0.46 3.99 1.29 1.64 
July 21 0.26 0.30 1.44 1.49 2.0.1 

Aug 4 0.38 0.79 4.52 1.69 2.81 
Aug 17 0.56 1.20 4..60 2.00 2._26 

Sept 1 0.76 0.88 4.37 2.45 244 
Sept. 17 

g 

1.27 2.48 4.31 2.59 1.31 
Oct'9 V" _' 1.59 1.62 1.62 1.78 - 2.01 

n.a. = not analyzed 
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Appendix Table 1.5. Flux rates at Prospect Point and Third Narrows, June to October 1994.

~ 

Flux Rate (g/mz/d) 
§j;e_ _ _D_ep_th_ Date Total Total C Organic C Carbonate N 
Prospect Point 4 rn June 22 - July 6 2975.0 1074.0 1046.3 27.7 15.7 172.0 

July 9 .- 21 2442.3 798.6 757.1 41.5 9.7 142.9 
July 21 - Aug. 3 848.2 203.6 186.4 17.2 3.1 27.8 
Aug. 4 - 17 651.8 138.2 99.2 39.0 1.3 14.5 
Aug. 17 - Sept. 1 312.5 55.0 50.8 4.3 0.5 4.2 
Sept. 1- 17 1154.4 226.3 184.5 41.8 3.5 .219 
Sept. 17 - Oct. 8 1858.0 356.7 312.5 44.2 6.6 46.4 

10 111 June 22 - July 6 2941.7 608.9 583.3 25.6 7.4 99.7 
July 9 -121 3442.3 822.7 806.9 15.8 8.7 141.5 

ff‘ July 21 - Aug. 3 1473.2 274.0 241.6 32.4 3.3 
_ 

32.3 " 
Aug. 4 — 1-7 2330.4 39.6 32.2 7.5 1.7 4.0 
Aug. 17 - Sept. 1’ 242.2 47.7 41.5 6.2 0.7 6.1 
Sept. 1- 17 1022.1 131.8 89.6 . 42.2 1.2 11.1 
Sept. 17 - Oct. 8 2937.5 522.9 454.7 68.2 7.7 66.1 

20 m June 2-2 - July 6 3066.7 564.3 531.5 32.8 8.8 73.9 
July 9 - 21 5394.2 793.0 742.2 50.7 13.5 117.1 
July 21 - Aug. 3 3839.3 641.2 552.5 88.7 8.0 71.4 
Aug. 4 = 17 1330.4 243.5 188.0 55.5 2.8 2-2.9 

Aug. 17 — Sept. 1 
‘ 

421.9 83.1 72.4 10.8 1.3 10.5 
Sept. 1- 17 3647.1 663.8 530.6 133.1 5.4 65.3 
Se'p't. 17 - Oct. 8 6403.4 1 197.4 1033.5 163.9 14.9 142.8 

Third Narrows 4 m June 22 - July 6 2583.3 550.3 516.7 33.6 8.1 83.7 
July 9 - 21 3673.1 775.0 728.4 46.6 9.3 138.5 
July 21 - Aug. 3 696.4 148.3 139.3 9.1 2.2 13.5 
Aug. 4 — 17 1660.7 350.4 329.3 21.1 4.2 37.5 
Aug. 17 - Sept. 1 3445.3 633.9 484.41 149.5 6.2 69.3 
Sept. 1- 17 3558.8 686.9 599.7 87.2 11.1 87.2 
Sept. 17 - Oct. 8 8460.2 1353.6 1216.6 137.1 23.9 

’ 
188.7 

10 m June 22 - July 6 4133.3 669.6 622.1 47.5 9.7 78.5 
July 9 — 2-1 34904 534.0 485.5 48.5 7.0 73.3 
July 21 — Aug. 3 2071.4 335.6 311.8 23.8 4.8 41.8 
Aug. 4 - 17 4500.0 958.5 900.0 58.5 14.2. 81.9 
Sept. 1- 17 7058.8 1411.8 1248.7 163.1 28.6 167.3 
Sept. 17 - Oct,-. 8 9397.7 1522.4 1358.0 164.5 30.0 201.1 
Aug. 17 - Sept. 1' 4992.2 958.5 710.4 248.1 11.3 91.4 

* estimated value for concentrations 
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Appendix Table 116. Chlorophyll concentrations (pg/L) at Prospect Point and Third Narrows, 1992-1994. 

1992 1993‘ 
Site Depth (m)| 1u1y 3.1 Aug 13 Sept 9 on 3:| May 21 June 19 1u1y 15 Aug 13 Sept 17 Oct 8 

Prospect Point 1 8.3 3.7 7.8 3.8? 1.9 2.2 2.6 9.4 16.3 15.6 
10 6.4 4.0 8.4 5.3;: 3.7 3.4 5.6 7.1 11.9 26.2: 
21 1.4 1.6 10.3 14.5» 4.0 6.6 8.3 1.5 22.0 22.0 

Third Nafr'o.w.s 1 n.d. n.d. n.d. n.d. 4.4 
' 

3.3 20.9 33.4 13.9 8.0. " 
10 n.d. 

_ 

11.d. n.d. n.d. 5.6 7.3 1.1-!) 15.3 20.2 13.2 

1994 
Site Depth (111) May 26 June 9 June 23 1111)’ 7 July 21 Aug 4 1'7-Aug Sept 1 Sept 18 Oct 9 

Prospect Point 0 7.2 3.1‘ 1.5 4.1 3.2 2.5 2.‘) 4.3 5.1 116.9 

1 7.0. 4.2 1.7 4.6 4.6 2.2 3.5 4.5 
7 

5.7 14.5 
2 6.7 4.7 2.0 5.1 4.3 2.1 3.7 5.1 5.5 11.0 
3 6.4 4.5 1.7 5.2 4.5 2.1 3.8 5.0 5.8 12.2 
'4 7.3 5.1 2.1 5.3 4.3 2.3 

' 

6.5 4-.9 5.6 112.3 

5 8.1 5.9 2.5 5.1 4.5 2.2 6,6 4.5‘ ""‘ 
6.0 1-1.9 

6 7.9 7.9 2.6 5.1 
‘ 

4.8 3.4 4.5 4.7 
_ 

5.9 10.3 
7 7.6 7.6 2.8 5.1 5..3 3.3 5.5 4.3 6.4 12.4 
8 9.5 8.6 4.7 5.3 5.5 3.5 7.8 423 5.5 11.6 
9 11.4 8.3 6.7 5.0 5.2 4.6 7.6 410 6.0 13.1 
1.0 - 11.3 

_ 

7.6 7.0 6.7 5.4 4.6 8.3 3-.9 6‘.:l 14.2 
=15 6.2 7.4 

' 

8.7 8.0 5.6 3.8 
’ 

— 5.8 2.2 5.5 12.0 
21 7.0 8.0 8.-0 5.5 7.5 

’ 

1.4 2.7 1.0 2.11 10.9 

'l'|1i1‘11N111'm\\'-.8‘ (1 ‘st ('1 2.? -1.1 3.8 12.11 7.7 
_ 

11.01 11.5 111.2 13.4 
1 5.4 2.5 3.6 8.8 11.3 8.3 11.2 13.4 9.0 13.7 
3 6.1 3.2 3.8 9.3 1.1.0 8.7 12.8 23.4 17.8 14.9 
5 5.3 3.2 3.4 8.5 12.5 16.9 11.8 15.7 15.5 15.1 
7 8.1 5.1 5.2 8.0 10.6 15.6 11.3 8.0 15.1 14.5 
9 ~ 8.0 4.8 5.8 9.0 9.8 12.1 9.3 9.8 ~ 14.2 14.7 
1:0‘ 6.8 4.7 6.6 8.1 9.4 10.4 8.4 110.8 13.8 14.8 

n.d. = no data
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. Appendix Table 17. Algal and ciliate concentration ahd biomass by size :-it Prospect. Point, 1992-1994

~ 

July 30, 1992 
Surface Bot_t_om 
Taxon Cells/L bromass 

_ Iaxon. 
V 

ceus/L biomass 
mg/m‘ 5 " 5 

mgm-.= 
- Chroococcus limneticus Lemm. 2100 5.6 Microcystis aeruginosa Kuetz. 4375 14.7 
Aphanbcapsa delicatissima W.&W. 85304 13.7 Aphanocapsa deficatissima W.&W. 21873 2.7 
Anabaena spiroidés Klebs 6562 61.6 Gloetilia sp.1 ‘ 1094 2.77 
Coc_co_rr_1yx_a minor v. gallica Bourr. 30315560 1008.5 Pe'diast_rum duplex v. clathratum (A. Br_.) 1094 6.5 
Gomphosphaeria aponica K_uetz. 6562 11.3 Oocystis parva West & West 13124 172 
Chroococcus minutus (Kuetz.) Naegeli 6562 5.7 Mon_o_ra_phidium contonum (Thuret in Bréb.) 4375‘ 0.2 
Gomphosphaeria Iacustris v. cdmpacta Lemfn 6562 6.2 Crugigenia ifrregularis Willa ' 8749 1.8 
GJoe,tilia sp.1 1050 3.7 Oocystié Borgei Snow 13124 5.6 
Ooqystis solitaria witgrocig 6562 21.6 Oocystis parva West & West 13124 15.3 
Crugigenia irregularis Vwlle 6562 0.4 S'alp_i_ngoeca frequestissima (Zach.) Lemm- 16405 1.1 
Oocystis parva West & West 19685 12.9 Ceratium hirundinella (Mueller) Schrank 1094 151.7 
Elakaiothrixlacustris 6562 0.6 Cycloteila comta (Ehr.) Kuetz. 1094 98.1 
Oocystis Borgei Snow 13124 23.3 Melosira granulata (Ehr.) Ralfs 3281 22.8 
Nephrocytium agard_hia_nu,m Naegeli 6562 11.9 Fragi|_a'ria érotonensis Kitton 109.4 2.8 
Monoraphidium minutum (Naegeli) Komarkova 6562 0.5 Melosira qrenulata 1094 1.0 
Oocystis Bprgei Snow 13124 6.1 Cyclotella meneghiniana Kuetz-. 26247 281.7 
Oocystis parva-West 8. West 13124 2.5 Cyclotella comta (Ehr.) Kuefz. 48120 ‘ 152-.7 
Ch1fysoch,romul_ina p_an/a Lackey 6562 0.1 Syn‘e‘dra sp. 4375 0.8 
Rhodomonas rriinuta v. nannoplanctica Skuja 19685 1_.2 Ta_be_l_la;i_afenas1_rata (Lygnb.) Kuetz. . 4375 13.2 
Peridinium Wil|ei:Hui11eldt-Kaas 5249 579.9 Cyclotélla comta (Ehr.) Kue_t;. 13124 419.3 
Ceratium hirundinella (Mueller) Schrank 9449 1310.7 Cyclotellé sp. 13124 10.5 
Cyclotella comta (Ehr.) Kuetz. 39371 653.2 Coccomyxa mino'r V. gallica Bo'urr. 84778580 4048.4 
Penna_te d1a_t_or_n 6562 1.2 
Cyclotella comta (Ehr.) Kuetz. 6562 20.6 Ciliate 4375 4.0 
Melosira distans V. lirata 6562 13.4 
Achnanthes sp. 6562 0.8 
Fragilaxia crotpnensis Kigfon 7349 62.3 
Tabellaria fenestrata (Lygnb.) Kuetz. 5249 19.8 

Strombidium sp.1 1050 49.9
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Appendix Table 17 (cont). Algal and ciliate concentration and biomass by'"size at Prospect Point, 1992-1994 

August 13,1992 
Surface » ~ - -3 Bottom_ , 
Taxon Cells/"L biomass Ta'S<k5n 

" "’ ’ 

cans/L biomass 
._, . .. _ -. . . 

’ mg/ma mgjn-'3 
Coccorny>"(a' rr‘1ino"r V2 g'a'llicé Baum 166538700 5981.9 Coccomyxa minor v. gallica'Bourr. ‘ 

231394300 5024.6 Anabaena f_los.-aquare (Lyngbye) Breb. 875 5.9 Syfiechoooccus sp. Nageli 262472 19.3 
Chroococcus limneticus Lemm. 875 6.6 Gomphosphaeria lacusfris v. compacta Lemm ,, 7655 21.4 
Anabaena atfinls Le'm'm. 

I 

875 4.6 Chroococous dlspersus (Keiss.) Lemm. 1094 0,8 
Qscillatoria prolifioa (Grev.) Gomot 875 1.1 Aphanocapsa elaohjsta W. & G_.S. Smith 3281 3.1 
Microcystis “aeruginosa Kuetz. 875 6.2 Aphanocapsa delicalissima W.&W. 16405 5.7 
Aphanocapsa elachista W. & G_.S. Smith 875 0.3 Arfhrodesmus megacanthurn Ehr. 1094 248.2 
Oscillatoria limrietica Lemm. 875 8.4 Gloetjlia s_p.1 1094 2.6 
Anabaena spiroides Klebs 11374 96.4 Monoraphldlum contortum (Thuret in Breb.) .- 6562 0.1 
Aphanothece clafhrata (3.3. West in W.&W. 13124 3.9 Qocystis solilaria Wittrock 13124 14.4 

- Daclylococoopsis Srnilhii R. & F. Chod. 4375 1.3 Tetraedron minimum (A. Braun) Hansgir . 6562 4.8 
Aphanocepsa delioatissima W.&W. 174982 6.5 Oocystis parva West & West -. 19685 6.7 
Chro'oc‘occ‘us minutus (Ku‘etz.) Naegeli 8749 27.3 Monoraphidium contortum (Thuret in Breb.) 6562 0.2 
Aphano_c_ap_sa elachista W. 8- G.S_. Smith 26247 23.9 Crucigenia qu'adra'té Morren 13124 3.5 
Gomphosphaeria lacustris v. compa_c_l_a Lemm 30622 59.1 - Stichoglojea Doederleinii (Schrnidle) Wille 131236 35.7 
Chroococcus dispersus (Keiss.) Lemm. 21873 9.2 Chromulina yagans Pasoher .; 13124 3.8 
Gomphosphaeria lacustris v. cornpacta Lemm 8749 0.4 V Cryptomonaserosa v..rellexa_ Mars. . 13124 5.6 
Ch_rojo'coccus dispersus (Keiss.) Lemm. 26247 7.1 C'era1iur‘n:l'lirundine|la (Mueller) Schrank 1094 151.7 
Microcystjs aeruginosa Kuelz. 8749 8.8 Melosira‘cre'nu|ata . 

. ;:r . 3281 10.0 
Staurastrum chaetoceras (Schroeder) GM. 875 0.4 Cyclotella cornta (Ehr.) Kuetz. . : 

- 

3; 2187 67.3 
Elakatothrix lacustris ‘ 875‘ 0.0 Fraglla_ri__aVcrot_onen_sis Kitton 1094 39.0 
Gloelilia sp.1 2625 1.4 Melosira granulata (Eh_r.) Ralfs ~ 

. 
. 2187 2.2 

Oocystis parva West & West 13124 7.3 Fragilaria capucina Demazleres ’ 
' 1-3124 1.6 

Oocystis solitaria Wittrock 4375 4.4 Melosira distans‘ 
_ 

13124 36.4 
Oocystis pusilla _Ha_nsgirg 13124 8.1 
Pandorina morum (Mueller) Bory 6749 26.0 Ciliate 

' 

19685 20.6 
Crucigenia quadrata Morren 8749 6.3 Ciliate ~ 1094 2.6 
Elakatothrix gelatinosa Willen 8749 0.5 
Oocystis solitaria Wittrock - 17493 6.4 
Golenkia radjafra (Chod_.) Wille 8749 8.7 
Oocystis parva West & West 69993 21 .2_ 
Crucigenia quadrala Morren 8749 1.9 
Oocystis pusilla Hansgirg 52494 19.0 
Stjchogloea Doederleinii (Schmidle) Wille 8749 7.0 
Erkenia subaequiciliala Skuja 3749 0.3 
Chr'or"n'u|ina sphaeridia Schiller 8749 1.0 
Cercoboda sp. 34996 21.2 
Stichogloea Doederleinii (Schmid_le) Wille 26247 5.3 
Monochrysis vesiculifera 8749 0.6 
Cryptomonas er'osa Erh. 4375 7.4 
Flhodomonas min'uta v. nannoplanctica Skuja 8749 0.3 
Cerati_um hi,r_undi7nel|a (Muel]_er) Schrank 1750 242.7 
Peridinium Willei Huitleldl-K_aas 2625 226.5 
Pennate diatom 875 0.6 
Cyclotella comfa (Ehr.) Kuetz 875 104.4 
Melosira granulata (Ehr.) 875 23.6 
Tabellaria fenestrala (Lygnb.) Kuet_z. 675 1.7 
Melosira crenulata 875 2.2 
Fragilaria crotonensjs Kitton 4.375 0.4 
Cyclotella comta (E_hr.~) Kuetz‘-. 21873 130.0 
Gomphonema sp. 4375 1.5 

Ciliale 8749 5.5
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September 16, 1992

~ 
‘.5 "Appendix Table 17 (cont). Algal and ciiiate concerntration and biomass by size at Prospect Point. 1992‘-1994 

Surface Bottom 
Taxon Cells/L biomass Taxon ceus/L mamas; 

Cocoomyxa minor V. g'al|ic'a' Bourr. 4567019 164.0 Coccorriyxa minor v. gallica Bourr. 4252053 235.8 
Aphanizornenon flos-aquae Ral1s- 40829 62.9 Microcystis incena Lemm. 24030 359 
Chroococcus Iimrneticus v. distans G_.M. S_m 4375 7.0 Chroococcus I'imneticu's'Lemm. 4375 6.3 
Anabaena <__:ira_'na_lis Rabenhorst 4375 54.6 Apohanocapsa deljoatissima W.&W. ' 10936 4.8 
Lyngbya limnetica Lemm. 1458 2.7 Aphanizomenon flos-aquae Ralfs 24060 46.0 

‘ 

Microcystis aeruginosa Kuetz 1458 24.4 Oscillaforia limnetica Lemm. 6562 2.3 
Pandorina morum (Muelier) B_ory 2916 10.0 An_ab_aena spirojdes Klebs 2187 3.5 
Cyanophyte 

8 

5833 0.5 Mi_crocys1_i_s aerugrnosa Kuetz. 4375 38.2 
Gomphosphaeria Iacustris v. compacta Lemm 23331 57.4 Aphanocapsa elachista v. conferta W.&W. 2187 3,7 
Aphanocapsa elachista W. &.G.S. Smith 5833 4.9 S1‘a'urastru'm Iongiradiatum W. & G.S. Smith 2187 37.2 
Aphanocapsa deficatissima W.&W. 122487 52.3 Elakaxothrix Iacustris 2187 0.3 
Staurastrum chaetoceras (Schroeder) G.M. 1458 2.3 Closterium aciculare (T uffen) West 2187 3.9 
Staurastrum longiradiatum W. & G.S. Smith 1458 22.2 

' 

Crucigenia quadrata Morren 2187 0.5 
Elakatothrix Iacusfris 4375 0.2 Pa'ndorina' morum (Mueller) Bory 6562 19.9 
Pediastrum duplex v. clathratum (A. Br.) 1458 21.1 Gloetilia sp.1 6562 6.0 
Cosmarium depressum (Naegeli) Lund 1458 14.1 Stephanodiscus niagarae Ehr. 26247 2278.6 
Crucigenia qfiédrata, Morren 2916 0.9 Pennate diatom 4375 0.6 
Oocystis parva West 8 West 1458 9.9 Navicula radiosa Kuefzmg 4375 13.6 
Monoraphidififiicontonum (Thurel in Breb.) 1458 0.1 Urotricha sp. 2187 6.7 
O,oc'ystis paniéi West & West 17498 20.3 Syhedra sp. 4375‘ 3.2 
Oocystis pusilla Hansgirg 17498 16.1 Melosira granulata (var. 2) 45933 276.1 
Plank_t.osphaeria_ gelajinosa GLM. Sm. 5833 12.5‘ Fragilaria crotonensis Kitton 10936 180.0 
Scenedesmus quadricauda (Turp.) Breb. 5833 3.5 Melosira granulata v. ahgustissima 8749 17.8 
Sphaerocystis Schroeteri Chodat 5,833 7.7 Melosira crenulata 6562 33.2 
O.chrom‘onas vallesiaca Chodat 23331 3.1 Synedra sp. 6562 2.7 
Erken_ia_ subaequiciliaga Skuja 40829 1.2 Melosira granulata (var. 1) 17498 77.1 
Chrysophyte 52494 4.2 Melosiira granulata (var. 3) 2187 93.8 
Ochrorhonas sp. 5833 0.4 Asterionefla formosa Hassall 2187 1.9 
Rhodomonas min'uta Skuja 5_2494 4.0 Aphanocapsa de_|.ic_atissim,a W.&W. 69993 3.5 
Cryptomonas reflexa Skuja 5833 3.8 Gomphosphaeria Iacustris Chodat 17498 22.3 
Cryptomonas Marssonii Skuja 40829 12.4 Chroococcus Iimneticus Lemm. 17498 18.5 
Cryptomonas erosa v. reflexa Mars. 5833 3.7 Microcystis incerta Lemm. 192480 154.2 
Stephanodiscus niagafae Ehr. 51036 3310.2 Aphanocapsa elachista W. & G.S. Smith 69993 15.5 
Sy’ne‘d,ra acus Kuetzing 1458 0.9 Gomphosphaeria lacustris v. compagta Lemm 17498 26.5 
Melosira‘ granulata (Ehr.) Ralrs 11665 53.6 Monoraphidium contortum (Thuret in Breb.) 17498 0.5 
Melos_i_ra granulaga (var. 2) 56869 576.2 Scenedesrfius quadricauda (T urp.) Breb. 17498 1..8 

Fragilaria crotonensis Kitton 26247 24.9 Oocystis pusilla Hansgirg 34996 6.1 
Melosira granulata v. angustissima 7291 16._6 Pandorina morum (M_ue_l'ler) Bory 34996 14.5 
Cymatopoleura so_le_a 1458 116.4 Crucigenia quadrata Morren 34996 68.8 
Synedra gp. 1458 1.5 Erkenra subaequiciliata Skuja 209978 7.1 
Asterioneila formosa Hassall 1458 6.6 Monosiga varians Skuja 17498 0.6 
Cyclotella comta (Ehr.) Kuetz. 17498 173.2 Chrysophyte 34996 2.4 
Cyclotella comta (Ehr.) Kuetz. 5833 18.3 Bicoeca ainkkias Jarnefelt 17498 1.6 
Cyclotella comta (Ehr.) Kuetz. 11665 195.3 Ch’rys'o'phyte 34996 4.6 
Cyrnbella sp.. 5833 1.8 Chrysophyte — . 17498 3.4 
Stephanodiscus niagarae Ehr. 17498 1974.2 Katablepharis ovalis Skuja 17498 1.2 

_ 

Cryptorhorias ov'ata Erh. 17498 18.6 
Urotricha sp. 11665 20.0 Cryptomonas erosa Erh. - -52494 33.1 
Vorticella s'p. 23.3 Rhodomonas mi_nu1_a Sk_uja 52494 2.9 

Cryptomonas reflexa Skuja 17498 7.4 
Cy'c|ot'el|a comta (Ehr.) Kuetz. 34996 290.5 
Cyclotella comta (Ehr.) Kuetz. 34996 606.1 
Cyclotella-sp. 17498 2.3 
Ciliate 17498 68.3 
Cyclotella sp. 17498 11.9 
Synedra s'p. 17498 2.9 
Achnanthes sp. 17498 2.8 
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Apbenjdix Table 17 (cont). Algal and ciliale concentration and biomass by size at l5ro's'pec1 Point. 1992-1994 

.

. 

October 4,1992 
Surface 

‘ 

. 

‘ 
1. __ Bottom; 

_ ‘ 

Taxon Cells/l_‘V 
' 

biomass Taxdn *3‘ cans/L biqmas§ 
. _, _, _ .. _ , , mg/rri? _ , mgfl 

Microcystis in¢':‘én'a’Le’r1im;' 37184 "2414 "Co<‘:r:‘ori1‘Vx‘é1.rr’1inor'i/. géillica Bourr. 3184665 55.5 
Anabaena flos-aquae (Lyngbye) Breb. 2187 1.4 Aphanothece castagnéi (Bren) Kabenhorst 8749 15.3 
Aphanizomenon llos-aquae Halls 32809 85.1 Microcystis incer1_a Lemm. 1749.8 12,3 
Oscillatoria Iimnetica Lemm. 10936 14.2 Gloetilia sp.1 2137 1_9 
Chroocoecus limneticus Lemm. 6562 38.1 Bicoeca socialis Lauterbom 13124 0,9 
Aphanocapsa el_achi_s_ta W~_._ & G.S. Smith 2187 6._6 Stephanodiscus niagarae Ehr. 35304 47565 
Microcystis aeruginosa Kuetz. 2187 5.6 Fragilaria crotonensis Kitton 41558 222.6 
Gomphosphaeria Iacustris Chodat. 8749 6.1 Asterionélla fonnosa Hassall 6562 26.2 
Gomphosphaeria lacustris Chodat 26247 26.4 Tabellaria lenestrata (Lygnb.) Kuetz. 8749 51.5 
Gor_nph_qspha_e_ri_a lacustris v. compact: gernm 69993 94.1 Mel_osi_ra granulata (var. 2) 100614 750.1 
Microcystis incerta Lemm. 52494 8.7 Anabaena flos-aquae (Lyngbye) Breb. 24060 ' 37.8 
Abhanocapsa delicatissima W.&W. 17498 1.3 Oscillatorila limnetica Lemm. ' 2188 1.2 

_ S_1a'urastrum chaetoceras (Schroeder) G.M. 2187 34.8 Qscillaloria tenuis Ag. 2188 4.0 
Elakatothrix lacuslris 2187 0.1 Microcystis aeruginosa Kuetz. 2188 10.2 
Siaurastrum Iongiradiatum W. 8 G,_S. Smith 2187 14.5 Microcystis incena Lemm. ' 43745 2.0 
Mougeotia sp. 

" 

2187 4.4 Chroococcus limnetic_us'Lernr_n.' - 8749 0.9 
Pandorina morum (Mueller) Bory 4375 9.2 Radiocystisvgeminata Skuja 

‘ 

.7 17498 2.2 
Closterium ac'utum (Lyngbye) Breb.. 2187 

V 
1.1 - .6 Monoraphidium contonum (111ure: in Breb.) 17493 0.5 

Lagerheimia longiseta (Lemm.) Printz 2187 2.1 ' ' Crucigeniatquadrata Morren 17498 5.2 
Staurastrum cuspi_d_atum Brian. 2187 9.1 Oocystjs Bo_rgei'Snow 17498 7.0 
Gloeocystis planktonica (W.&W.) Lemm. 2187 "6.3 Elakatoihrix lacustris 8749 0.7 
Pediastrum duplex V. clalhratum (A Br.) 2187 3.3 Ooc'ystis pafva West & West \ 17498 16.0 
Oocystis pusilla Hansgirg 2187 1.7 Dinpbryon bavaricum lmhof 2188 0.5 
Elakatothrix lacvustris 8749 1.4 Bicoecé socialis Lauieerbqrn) 201229 10.5 
Oocystis Borgei Snow 34996 32.3 Chrysophyte 8749 3.3 
Oocystis pusilla Hansgirg 8749 6.2 Chrysdphyte 8749 4.6 
Salpingoeca frequesfissima (Zach.) Lemm. 15311 1.8 Erkenia subaequiciliata Skuja 8749 0.4 
Bi_coeca socialis Lauxerbom 17498 0.9 Rhodomonas minuta Sl_<_uja 8749 0.3 
Chrysophyte 61244 4.0 Synedra ulna (Nitz;.») Ehr. 2188 9.7 
Salpingoeca frequestissima (Zach) Lemm. 8749 0.2 Pennate diatom 

_ V 

2188 1.0 
Bicoeca socialis Lauterhom 26247 1.5 Ni‘1zs’chia palea (Kuetz) 2188 0.6 
Rhodomonas minuta Skuia 61244 3.7 N_itzs,ch,ia sp. Hassall 2188 0.5 
Stephanodiscus niagarae Ehr. 137798 6450.0 Synedra sp. 19686 2.5 
As_terione_l_l_a fo_rmosa_ H_a_ssall 8749 13.5‘ Synedra acus Kuetzing 6562 6.3 
Synedra ulna (Nitz.) Ehr. 2187 9.4 Stephanodiscus niagarae Ehr-. 17498 462.0 
Synedra acus v. delicatissima Grun. 2.187 3.8 Cyclotella comta (Ehr.) Kuetz. 26247 338.7 
Synedra sp. 17498 4.2 Cyc_|o1e[la comia (Ehr.) Kuetz. 61244 638.1 
Keeratella sp. 2187 601.0 Cyc_|otella_ sp. 8749 9.4 
Cymalopleura s_ole.a 2187 339.5 
Melosira granulala (Ehr.) Rails - 76554 749.4 Vérticella sp. 17498 25.5 
Melosira granulata v. angustissima 30622 113.0 Urotricha sp. 17498 30.7 
Fragilaria crotonensis Kilton 34996 261.7 
Synedra acus Kuetzing 4375 2.0 
Tabellaria fenestrata (Lygnb.) Kuetz. 8749 51.5 

‘I 

Cyclotella comta (Ehr.) Kuetz. 69993 584.5 
Coccomyxa minor v. galli‘c'a Bourr. 2204768 105.3 
Grucigenia quadrata Mprren 8749 1.1

” 

Monoraphidium conlonum (Thuret in Breb.) 17498 0.7 
Oocystis.subrr'1a'riria Lagerheirh 8749 2.3 
Chrysjophyte 52494 2.5 
Erkenia subaequiciliata Skuja 34996 1.5 
Salpingoeca frequestissima (Zach.) Lemm. 34996 3.1 
Katablepharis ovalis Skuja 8749 1.5 
Cryptpmona§ eros_a Erh. 8749 5.3 
Pennate diatom’ 8749 35.6 
Cyclotella sp. 8749 1.0 
Cyclotella cornta (Ehr.) Kuetz. 8749 263.9 
Stephanodisqqs niagarae Ehr. 8749 319.3 
Achnanthes sp. 8749 0.7 
Achnanthessp. 8749 0.4 

Ciliate 8749 29.7
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Appendix Table 17 (com). Algaj and ciliagc-1 concen_t_ra_t_ion and biomass by s_iz__e e_1_t_ Prospect Point, 1992-1994 

January 28. 1993

~ 

Surface 
Ta_xon Cells/L biomass 

'Ap’h'a'nizcmén'6ri flés-a'q‘uae Ralfs 45933 113.2 
Gomphosphaeria lacustris v. compacta Lemm 2187 1.7 
Aphanothece c|at_hra_ta (3.5. West_ in W.&W. 2187 3,2 
Anabaena spiroides Klebs 2187 2.1 
Coelosphaerum Naegelianum Unger 8749 12.0 
Lyngbya limnética Lemm. 4375 1.5 
Chroococcus dispersus v. mi,nor'G.M. Sm. 87.49 0.5 
CfI_osteri,um Iqngissima v. tropica W._&W. 2187 12.5 
Monorgphidium contortum (Thuret in Breb.) 34996‘ 1.1 

Lagerheimia genevensis Skuia 8749 0.1 
Kirchnériella obesa v. m'ajo'r (Bernard) (3. 8749 1.8 
Coccomyxa minor v. gal_lica Bourr. 2082281" 86.6 
Chrysophyle 

“ 8749 0.6 
Erkenia subaequiciliata Skuja 52494 2.6 
Chrysidalis peritaphrena Schiili. 8749 0.6 
Rhodomonas mihuta Skuja 236225 20.2 
Cryptomona§'e,rosa Erh. 8749 13.6 

96 

Bottom. 
Taxon Cells/L biomass 

-- _ _ _ mg/m3 
Anabaena circinalis Rabénhorst ’ 21 87 ' '47.7 
Gomphgsp_ha__eria Ia_cust_ris’v. compagta Lemm 13124 20.4 
Aphanocapsa pulchra (Kuetz.) Rabenhorst 2187 8.0 
Aph’a'niz'omenon flbs-aquae Flalfs 6562 7.0 
Lyngbya limnetica Lemm. 6562 4.3 
Coelosphaerum Naegalianum Unger 10936 49.2 
Aphanocapsa deticatissima W.&W-. 8749 0.1 
Chroococcus dispersus (Keiss.) Lemm. 8749 1.2 
Sfaurastrum chaetoceras (Schroeder) G.M. 2.187 4.6 
Mougeotia sp. 8749 11.1 
Clos1_erium—aciculare (T uffen) West 2187 2.6 
Lagerheimia lon‘giset"a (Lem‘m.) Printz 2187 5.0 
Lagerheimia gejnevensis Sikuja 8749 0.2 
Co_ccomy_xa mingr v. gallica Bourr. 2231015 1257 
Scenedesmus quadracauda v. parvus G.M.Sm 8749 4.4 
Oocystis submarina V. variabiiis Skuja 8749 4.9 
Erkenia sub‘aequici1'iata Skuja 8749 0.3 
Chrysophyte 244974 1 9.1 
Qchromonas sp. 17498 1.8 
Ochromdnas sp. 8749 1.3 
_Bic'oeca Iacustris Clark 26247 1.7 
Katablepharis ovalis Skuja 34996 3.6 
Rhodgmqnas m_in_u_ta_ Sk_uja 17498 1.3 
Gymnodinium helveticum v. achroum Penard 6562 31.6 
Stephanodiscus niagarae Ehr. 6562 221.0 
Tabellaria fehestrata (Lygnb.) Kuetz. 21_87 8.4 
_Cyc[ote||a comta (E,hVr.) Kuetz, 37184 381.2 
Cyclotella comta (Ehr-.-) Kuetz-. 10936 40.6 
Melosira granulata (Ehr.) Ralfs 2187 7.6 
Frag'ila'ria crotonensis Kitton 6562 15.5 
Centric diatom (15pm) 8749 9.3 

Cilibate 8749 5.5 
Mesodiniurh sp. 2187 8.2 
Strobilidium sp. 2187 4.8
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Appendix Table 17 (com;.). Algal and ciliate concentration‘ and biomass by size at ‘Prospect Point. 1992-1994 

Marc_h 26, 1993 
Surface 

V 1. Bottom 
. ,_ Tax'o'n Cells/L biomass Taxon ' V” 

Cells/L bjpmass 
.. m9/ma _,_- . _ 

,_ .mggm° Ankistrodesmus faIcat_u_s v. mirabi|is‘West 6562 0.5‘ Microcystis aeruginbsai Kuétz 2187"‘ ' ‘ 
22.0 Ooelosphaerum Naegelianum Unger 6562 8.2 Aphanocapsa delicatissima W.&W. 2187 3.0 Aphan'i'zom'e‘non flos-aquae Fialfs 354333 1210.7 Lyngbya |im’n'e'tica' Lemm. 10936 1.7 Gleocapsa aeruginosa (Carm.) Kutz. 6562 27.0 Lyngbya sp. 

' 

24060 4_o 
Oscillatoria amphigranuiata Van Goor 6562 11.5 Ap_h_ani_zomenon fios-aquae‘ Ralfs 6562 5.0 Lyngbya Iimnetica Lemm. 19685 10.0 Gomphosphagria Iacustris v. compacta Lemm 2187 3.8 Aphanoca'ps'a delicatissima W;&W. 52494 3.7 Cyanophyte 

' 

26247 2.5 Closterium aciculare (Tuffen) West 6562 4.2 Fihabdoderma ir"re"g'tJiaris (Nau.) Geitlber 26247 1.8 Mougeotia sp. ‘ 
6562 6.7 . Mqnoraphidium setiforrnis (Ny‘g’aaJr'd) Komark ‘ 2187 . 0..1 Monoraphidium confortum (Thurei in Bre_b.) 209978 6.2 Chlorophyta 21.87 4.6 Scenedesrrius quadricauda (T urp.) Breb. 

' 

52494 9.9 Ankistro'de'smus falcatusry. mirabiiisvwest 2187 0.2 
Co_c_comyxa minor v. gallica Bourr. 18688030 10529 Crucigenia quadrata Morren 8749 0.9 Erkenia suba_equ,i_ciI,iat'a Skuja 1049890" 30.5 Coccomyxa minor v. galiica Bourr. 6378079 2250 
Chrysidalis peritaphrena Sc_hi|I. 157483 17.8 Monoraphidium contorturn (Thuret in Breb.) 

. 43745 1.0 Ochromonas valiesiaca Chodat 157483 16.9 Gloetilia sp.1 8749 5.2 Rh_odomo'nas minufa Skuja 262472 28.0 Staurastrurn.c;‘r1ae'toceras.(Schroeder)3G.M. 8749 9.2 
Katabiepharis ovalis Skuja 52494 3.5 Rhabodomonas tortuosum V. pIayfairii.;_(Bou 2187 0.7 
Cryptomonas erosa v. reflexa Mars. 52494 17.6 Di§_tigrr_1a proteus Ehr. 2_187 9.5 Peridinium inconspicuum L_em_m_. 52494 467.0 Euglena acus Ehr. ‘ 2187 8.3 Synedra deiicatissima v. angustissima Gru 19685 30.1 Ochromonas sp. 8749 2.3 Stephanodiscus niagarae Ehr. 6562 390.2 Chrysophyte 87491 11.4 
Fragilaria crotonensis Kitton 39371 16.1 Chrysophyte 26247 1.7 
Melosira granulata (Ehr.) Ralfs 6562 22.3 Chrysophyte 26247 33.3 Centric diatom (Qpm) 52494 14.9 Chrysophyte 17498 7.6 
Centric diatom (10pm) 52494 14.9 Cryptomonas ovata Erh. 8749 14.5 Gomphpnema sp. .52494 24.2 Rhodomonas minuta Skuja 507447 58.8 

KatabIepharis~ovaii_s Skuja 96240 8.5 
Urotricha sp. 52494 44.0 Cryptdmonas érosa Erh. 26247 29.5 

Cryptomonas rostratiformis Skuja 8749 74.2 
Gymnodrinium varians Skuja 8749 16.2 
Amphidinium Iutgum 166233 87.9 
Tabellaria fenestrata (Lygnb.) K__ueiz. 2187 4.1 
Synedra aous Kuetzing 2187 0.9 
Stephanodiscus astrea (Ehr.) Grun. 10936 454.4 
Synedra deliicatissima v. angustissima Gru ‘ 2187 3.1 
Pennate d_ia_to_m 2187 7.6 
Melosira,granuIat_a (Ehr.) Ralfs 170607 334.1 
Fragilaria crotonensis Kitton 4375 17.5 
Melosiragranulata v. angustissima 2187 1.8 
CycJoAte_l]a sp. 227476 33.9 
Centric diatom (20pm) 17498 54.7 
Pennate diatom 8749 14.1 

. Cyciotella cornta (Ehr.) Kuetz. 43745 587.8 
Meiosira distans 17498 63.3 

Ciliate 17498 24.0 
Urotricha sp. 17498 13.9 
Urotricha sp. 26247 54.9 
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Appendix Table 17 (cont.). Algal and ciliate concentration and biomass by size at Prospect Point. 1992-1994

~

~ 

May 2-1. 1993 
Surface 
Taxon Cells/L biomass 

. 

mg/ma 
Aphanocapsa deiicatissima W.&W. 13124 15.4 
Aphanizomenon flos-aquae Ralts 13124 1 1 .5 
Chroococcus limneticus Lemm. 4375 6.1 
A_nabae_na1los-aqu_ae (Lyngbya) Breb. 4375 7.2 
Gomphosphaeria |acust_ri‘s v.’compacta Lemm 13124 6.2 
Aphanothece nidulans Richter 4375 3.2 
Aphanocapsa elachista W. & G.S. Smith 4375 3.7 
Chroococcus dispersus (Keiss.) Lemm. 8749 3.0 
Pediastrum Boryanum (Turp.) Menegh. 4375 44.0‘ 

Monoraphidiumsetiformis (Nygaard) Komark 13124 2.3 
Coccomyxa minor v. galiica Bourr. 297469 4.6 
Golenkia radiata (Chod.) Wille 26247 10.0 
Coccomyxa minor v. galiica Bourr. 104989 2.2 
Monoraphidium contortum (Thuret in Breb.) 8749 0.2 
Scenedesmus quadricauda (Turp.) Breb. 8749 1.3 
Chrysccapsa piarictonica (West & West) Pas 4375 0.3 
Dinobryon socia‘ie7Ehr. 139985 36_._2 

Mallomonas p_u‘rfiilio v. can_ader_i_sis Holgren 4375 7.7 
Chrysophyte " ‘-~ 8749 2.3 
Dinobryon sp. (loose monad) 61244 15.1 
Erkenia subaequiciliata Skuja 1041140 31.3 
Kephyrion Iittorale Lund 69993 4.6 
Dinobryon sp. (loose monad) 6749 7.9 
Chryscphyte 17498 53.4 
Desmarella sp. 1749_8 0.5 
Chrysidalis peritaphrena Schili. 61244 1.9 
Ochromqnas globosa Skuja 61244 8.8 
Cryptomonas ovata Erh. 4375 5.9 
Cryptomonas erosa Erh. 30622 67.2 
Cryptcmonas rostratiformis Skuja 8749 19.8 
Cryptomonas retlexa Skuja 17498 13.8 
Cryptomonas Marssonii Skuja 17498 8.3 
Rhodomonas minuta Skuja 174982 7.9 
Katablepharis dvalis Skuja 52494 3.7 
Rhodomonas lens 6749 4.1 
Gymnodinjum nelveticum v. achroum Penard 8749 89.8 
Peridinium Willei Huitfeldt-Kaas 4375 309.2 
Gyfnnodinium ordinatum Skuja 4375 5.4 
Peridinium pfusillum (Penard) Lemm. 8749 20.9 
Gymnodinium sp. 8749 23.5 
Gymnodinium heiveticum v. achroum Penafd 8749 86.9 
Gymnodinium ordinatum Skuja 34996 36.9 
Cyclotelia comta (Ehr.) Kuetz. 126862 2331.4 
Synedra sp. 7R 26247 4.5 
Meiosira islandica 4375 17.0 
Stephanodiscus-niagarae Ehr. 131236 6809.5 
Meiosira gra_nulat_a (Ehr.) Ralfs 8749 126.9 
Synedra sp. 43745 5.1 
Surirella sp. 4375 55.0 
Centric diatom (27pm) 8749 50.7 
Fragilaria crotonensis Kitton 4375 0.8 
Centric diatom (10pm) 17498 9.6 
Centric diatom (141m) 8749 10.8 
Diatoma tenu'e A9. 8749 2.4 
Centric diatom (9pm) 8749 2.2 

Strombidium sp.1 13124 340.0 
Ciliate 26247 86.2 
Ciiiate 13124 -33.4 

98 

Bottom 
Ta'X'°T1 Cells/L biomass 

mg/m“ 
Osci||ato_ri_a Iimnetica Lemm. 4375 1_2 
Sphaerocystis Schroeteri Chodat 4375 7_7 
Golenkia radiata (Cho‘d.) Vifilie 31497 7,3 
Ch.|.0J,'°P.hYl3 ‘10499 1.6 
Coccomyxa minor v. gailica Bourr. 4934481 302.2 
Tétraedron minumum (A. Braun) Hansgirg 10499 3.8 
Pseudokephryion attenuatum HiI'Iiard 4375 1.8 
Dinobryon sociavle Ehr. 34996 3.8 
Dinobryon bavaricum Imhoi 4375 0.5 
Erkenia subaequiciliata Skuja 209978 9.5 
Mallomonas pumilio v. canadensis Holgren 10499 23.7 
Rhodqmonas m_in_uta_ Skuja 20998 1.6 
Cryptomonas pyrenoidifera Geitier 10499 5.2 
Cryptomonas erosa Erh. 20998 17.8 
Cryptomonas erosa v. reflexa Mars. 10499 17.3 
Chroomonas breviculata Nygaard 20998 3.0 
Gym_r\odir_1ium helveticum v. achroum Penard 13124 179.3 
Peridinium Willei Huitfeidt-Kaas 8749 562.2 
Peridinium pusiilum (Penard) Lemm. 4375 14.5 
Cryptomonas rostratiformis Skuja 4375 22.3 
Stephanpdiscus niagarae Ehr. 56869 2865.3 
Cyclotella comta (Ehr.) Kuetz. 26247 156.7 
Fragilaria crotonensis Kitton 17498 219.9 
Synedra sp. Ehr. 4375 0.2 
Cym.at°1=|iaura‘s.o.Ie.a 4375 169.6 
Cyclotella comta (Ehr.) Kuetz. 8749 80.8 
Synedra sp. Ehr. 13124 0.9 
Meiosira granulata (Ehr.) Ralfs 4375 11.5 
Niitzschia sp. H_as_s,aI] 4375 5.4 
Melosira granulata (Ehr.) Raifs 13124 120.9 
Gomphonema sp. 10499 5.3 

Ciliate 4375 3.1 
Ci_lia_te 21873 35.5 
Ciliate 4375 2.5 
Ciliate 4375 4.4



Appendix Table 1? (cont). Algal and ciliate concentration and biomass by size at Prospect Point, 1992-1994 

June 19,1993 
Surface 

_ 

.- ,~ Bottom,” 3. Taxon " 

Cells/L biomass Taxon ' 

cans/Lb biomass 
. . mg/ma 

_ _ __ ,_ , __ mgl.-n3 
G,Qf.T|Dhospha'e'ria lacustris v. compacta_Ler'nm 15748 19._6 Gomphosiihaeria lacustris V. compacta Lemm V 15748 ’ ‘”‘ 21.5 Aphanocapsa elachista W. & G.S. Smith 2625 2.2 Oscillatoria granulata Gardner 2625 6.2 Aphanothece nidulans Richter 36746 46.2 Aphanothece nidulans Richter 41996 47.3 Aphanojcapsa delicatissima W.&W. 23623 4.1 Tetraedron minimum (A Eraun) Harisgirg 10499 14.0 Aphanizomenon flos-aquae Ralis 2625 1.4 Scenedesmus quAad,ricau,d,a (T urp.) Breb. 7874 2.6 Coelosphaerum Naegelianum Unger 2625 13.5 Stau‘r'ast'rum curvatum W. West 5249 821.3 
Oscillatoria granulata Gardner 2625 3.6 Gloetilia sp.1 5249 12.2 Chroococcus dispersus v. minor G.M. Sm. 20998 3.5 Dictyospifiaerium pulcheiium Wood 10499 11.0 
Chlorophyta " 2625 0.9 Coccomyxa minor v. gallica_Bourr. 813664 -21.2

I -Staurastrum Iongiradiatum W. & G.S. Smith 2625 12.3 Gloetilia sp.1 -1049.9 4.7 
Oocystis Borgei Snow 

_ 
_ 

“10499 17.1 Crucigenia quadrata Morren' 
1 

10499 0.8 
Elakatothrix lacustris V "13124 0.4 Se_l_enastr_um minutum (Naegeli) Collins 26247 3.0 
Oocystis B_o_rgei Snow 2625 2.3 Oocystis parva West & West 26247 10.7 
Coccomyxa m_inor v. gallica Bourr. 997395 26.0 Dinobryon petiolatum Willena 15748 0.8 
Elakatothrix Iacustris 10499 0.9 Chrysophyte 5249 9.7 
Lagerheimia ciliata (Lag.) Chodat 10499 7.9 ' Mallomonas pseudocornata Prescott 3 10499 23.7 
Oocystis parva West & West 10499 5.5 . Erkenia subaequiciliata Skuja 

V 
152234 2.9 

Dinobryon soc_i_al_e Ehr. 5249 0.7 -Chrysophyte 
_ 

. I - -., 26247 2.2 
Mallomonas pumilio v. canadensis H_oIgre_n_ 15748 52.7 Chrysopliyte 26247. 1.1 
Qchromonas globosa Skuja 62993 29.8 Bicoeca lacustris Clark - » 141735 5.2 
Erkenia subaequiciliata Skuja 745422 20.3 Cryptomonas erosa Erh. ‘ 13124 3.7 
Desmarella sp. 20998 0.4 C_:ryptom_o_nas erosa y. reflexa Mars. 34121 19.5 
Cryptomon_as erosa v. reflexa Mars. 13124 12.9 Cryptomonas Marssonii Skuja 5249 1.1 
Cryptomonas Marssonii Skuja 5249 3.0 Rhodomonas minute Skuja 52494 3.5 
Cryptomonas curvata Ehr. 2625 14.8 Katablepha'riso'v'alis Skuja 89241 .5.5 
Cryptomonas erosa Erh. 20998 1_6.0 Ceratium hirundinella (Mueller) Schrank 5249 228.7 
Rho‘dor'non'as min‘ut'a Skuja 52494 8.0 St_ep_hanodj,s_cus niagarae Ehr. 52494 2166.8 
Kataplepharis ovalis Skuja 20998 1.8 Cyclotella corr_1_t_a (Ehr.) Ku_etz. 62993 661.2 
Stephanodiscus astrea (Ehr.) Grun.. -7874 192.1 Stephanodiscus astrea (Ehr.) Grun. 36746 403.5 
Stephanodiscus niagarae Ehr. 26247 2522.4 Nitzschia sp. Hassall 5249 1.4 
Nitzschia s'p. Hassall 2625 1.8 Fragilaria crotonensis Kitton 10499 51.9 
Cyclotella comta (Ehr.) Kuetz. 20998 232.8 Melosira granulata (Ehr.) Halts 5249 8.0 
Pennate diatom 2625 1.3 Melosira granuiata (Ehr.) Ralis 13124 73.2 
Fragilaria crotonensis Kitton 23623 85.8 Synedra sp. 18373 6.2 
Centric diatom (27um) 2625‘ 4.9 Centric diatorn (9pm) 10499 2.0 
Rhiocosphenia curvata (Kuetz.) Grun. 5249 2.6 
Cyclotella comta (Ehr.) Kuetz. 10499 57.7 Ciliate 57744 135.9 Gomphonema sp. 2625 0.7 
Amphora sp. 2625‘ 3.6 
Navicula sp. 5249 2.5 
Centric diatom (Sum) 10499 0.8 
Centric diatom (23pm) 10499 19.5 
Centric diatom (8pm) 20998 4.4 

Ciliate 31497 64.9 
Ciliate. 15748 26.1 
Keratella sp. 5249 721.3 

7_ 
Ciliate 

' 

10499 31.7 
Ciliate 5249 74.7
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Appendix Table 17 (cont.). Algal arid ciliate concentration and biomass by size at Prospect Point, 1992-1994

~

~ 

July 15,1 993 
Surface Bottom 

» Taxon_ Cells/L biomass Taxon ceus/L biomass 
. mg/ma mgma 
Aphéfidtheée clathfata G.S. West in W.&W. 2734 1.1 Gloetilia sp.1 7874 21.8 
Cyanophyte 112098 20.1 Chro_oc‘oc'<":us limneticus Lemm. 5249 18.9 
Cyanophyte 10936 0.5 Oscillatoria minima Gicklhom 15748 6.0 
Aphanothece _microspora_ Naeg. 4101 39.0 Ap_hanqt_h_ec_e ni_d_u_Ians Richter 86616 905 
Sphaerobotyrs lluviatilis Butcher 2734 2.4 Aphanocapsa delicatissima W.&W. 57744 22.9 
Ccccdmyxa minor v. g_alli_ca Bourr. 472997 12.1 Gomiahosphaefia lacustris v. compacta Lemm 31497 13.7 
Sphaerobotyrs iluviatilis Butcher 54682 4.5 Gleocapsa punctata Naegeli 26247 22.0 
Melosira distans v. [irata 

' 12303 11.2 Aphanocapsa elachista W. & G.S. Smith 5249 452 
Achnanthes sp. 1367 0.2 Coccomyxa minor v.- gallica Bourr. 572190 19.2 
Pennate diatom 1367 0.2 Merismdpedia tenuissima Lemm. 

’ 

10499 0.1 
Diatoma tenue Ag. 1367 2.9 Staurastrum chaetoceras (Schroeder) G.M. 10499 » 8.0 
Pennate diatom 1367 0.4 Oocystis Borgei S_n_ow 10499 20.3 

Sphaerocystis Schroeteri Chodat 15748 9.1 
Pediastrum Boryanum (Turp.) Menegh. 5249 38.2 
Tetraedron caudatum (Corda) Hansgirg 5249 9.9 
Staurastrum longiradiatum W. & G.S. Smith .5249 41.8 
Crucigenia quadrata Morren 10499 10.3 
Elakatothrix lacustris 15748 1 .1 

.i;. Sphaerocystis Sch'roe't'eri Chodat 10499 4.7 
Oocystis parva West 8. West 83991 16.5 

: Crucigenia quadrata Morren 20998 6.7 
Pandorina morum (Mueller) Bory 10499 1 1.3 
Chrysidalis peritaphrena Schill. , 20998 0.8 
Ochromonas sp. 120737 6.2 
Chrysophyte 83991 2.8 
Salpingoeca frequestissima (Zach.) Lemm. 31497 0.6 
Bicoeda socialis Lauterborn 31497 1.3 
Erkenia subaequiciliata Skuja 52494 1.2 
Chrysophyte 52494 3.5 
Chrysophyte 47245 2.4 
Chrysophyte 15748 1 .0 
Bicoeca lacustris Clark 20998 1.6 
Chrysophyte 15748 8.2 
Cryptomohas rostratifonnis S_k_uja 5249 9.5 
Strombidium sp.1 5249 2.7 
Cryptomonas erosa Erh. 5249 5.6 
Flhodomonlas minuta Skuja 78742 4.5 
Kata_b_I_epharis ovalls Skuia 41_996 3,0 
Gymnodinium ordinatum Skuja 10499 6.6 
Stephanodiscus niagarae Ehr. 125987 7930.1 
Fragilaria crotonensis Kitton 47245 375.1 
Step'hanodis_cus astrea (Ehr.) Grun. -36746 214.1 
Nitzschia sp. Hassall 5249 13.3 
Cyclotella cfiofmta (Ehr.) Kuetz 52494 424.7 
Melosira granulata (Ehr.) Rails 89241 459.1 
Centric diatom (14pm) 2625 3.0 
Asterionella formosa Hassall 52494 135.4 

_: Rhizosolenia longiseta Zach. 5249 4.3 
Centric diatom (Burn) 10499 3.2 

Ciliate 2625 2.4 
Ciliate 2625 4.4 
Ciliate 20998 106.7 
Strombidium sp.1 5249 55.0 
Ciliate 26247 25.7 
Ciliate 36746 74.4 
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Appendix Table 17 (cont.). Algal and ciliate concentrationand biomass byvsize at Prospect Point, 1992-1994 

August 13,1993 

.._ .5‘ ,_-._t-. .-—--4,, .-, .._- .... .. _,...s_- I .. . 

Surface 
; Bottom 

Taxon Cells"/L biomass Taxon cells/L biomass 
. . .- . mg/ma _ , mg/m° 

Oscillatoria|imr1etic§'Lemrr1.' 
’ ‘ 

I _ _ 

69993 147.7 
Aphanocapsg elachista y. conferta W.&W. 4375 1.4 Oscillatoria limnetica Lemm, 34996 15.1 
Apharfothece nidulans Richter 21873 14.8 Aphanothece nidulans Richter 13124 2.6 
Gomphosphaeria lacustris v. compacta Lemm 74367 51.9 Aphanizomenon flos-aq‘u'ae Ftalfs 65618 66.8 Aphanozomenon flos-aqu'a‘e Halts 122487 138.8 Gomphosphaerla lacustris v. compacta Lemm 43745 42.9 
Aphanothece clathrata G._S. West in w.aw. 21873 20.2 Aphanocapsa delicatissirna w.&w. 139985 14.7 
Anabaena spiroidesi Klebs 13124 75.4 Aphanocapsa elachista W. & G'.S. Smith 8749 2.4 
Coelosphaerum Naegelianum Unger 4375 44.0 Anabaena spiroides Klebs 21873 48.6 
Aphanocapsa elachista W. & G.S. Smith 17498 7.7 Microcystis aenigvinosa Kuetz 8749 38.1 
Chroococcus limneticus Lemm. ‘8749 8.8 Gomphosphaeria lacustris v. compacta Lemm 8749 0.4 
Aphanooapsa delicatissirna W.&W. 91865 10.8 Aphanocapsa deIicatissima~Wv.8W. 61244 1.6 
-Oscillatoria limnetica Lemm. 

_ 

. 8749 0.6 Chroococcus lirrineticus Lemm. 8749 5.0 
Aphanocapsa delicatissima W.&W. 61244 1.1 Aphanothece nidulans Richter" 8749 0.3

‘ 

Gomphosphaeria aponica Kuetz. 8749 7.0 Oocystis solitaria Wittrock 4375 4.3 
Microcystis incerta Lemm. 17498 1.9 Chroococcus limneticus Lemm. 8749 10.1 
Staurastrum longiradiatum W. 8 G.S. Smith 4375 20.0 Staur'ast'rurn.chaetoceras (Schroeder) G.M. 4375 3.3 
Coenocystis subcylindrica Korschikov 4375 3.0_ .Tetraedron minimu'rn(A. Brauri) Hansgirg 8749 4.4 
Sphaerobotyrs fluviatilis Butcher 8749 8.9 Oocystsis:Bo_rgei Snow 8749 6.5 
Crucigenja cruci_f_era (wolle) Collins 4375 3.6 Gloetilia sp.1 4375 4.3 
Oocystis submarina l.-agerheim 4375 2.5 Sphaerocystis Schroeteri Chodat 4375 10.0 
Elakatothrix lacustris 8749 0.2 Kirchneriella subsolitaria West 4375 6.8 
Sphaerofcystis Schroeteri Chodat 4375 5.6 Coccomyxa minor v. gallica Bo'urr. 498698 9.4 
Pediastrum Boryanum (Turp.) VMen‘e‘gh. 4375 260.1 Crucigenia quadrata Morren_ 34996 3.9 
Coccomyxa minor v. gallica Bourr. 349963 9.0 Oocystis parva West & West 8749 3.8 
Cosmarium depressum v. achondrum 8749 19.0 Chlorophyta 17498 12.2 
Oocystis pusilla Hansg’ir"g 17498 1.2 Oocystis pusilla Hansgirg 8749 5.4 
Sphaerobotyrs fluviatilis éutcher 26247 4.0 Oocystis parva West & West 8749 3.2 
Oocystis parva West 3. West 17498 4.1 Coccomyxa minor Skuja 96240 1.0 
Kirchneriella subsolitaria West 8749 6.2 Mallomonas pseudocornata Prescott 4375 14.4 
Sphaerocystis Schroeteri Chodat 8749 3.3 Salpingoeca frequestissima (Zach) Lemm. 21873 1.1 
Crucigenia quadrata Morren 17498 3.3 Chrysophyte 17498 0.6 
lV_la|'lom_o_nas pseudocornata Prescott 4375 11.7 Salpingoeca frequestissima (Za_ch,) Lemm. 8749 0.1 
Erkenia subaequiciliata Skuja 34996 0.7 Chrysophyte 17498 2.5 
Chrysophyte 8749 1.0 Erkenia subaequiciliata Skuja 8749 0.2 
Chrysophyte 26247 1.6 Chrysophyte 17498 1.4 
Chrysophyte 34996 0.3 Chrysophyte 8749 0.2 
Golenkia radiata (Chod.) Wille 8749 2.3 Stichogloea Doederleinii (Schmidle) Wilie 43745 147.1 
Chrysophyte 8749 0.5 Chrysophyte 61244 1.2 
Chrysophyte 8749 2.3 Bicojeca lacustris Clark 26247 1.0 
Chrysophyte 122487 3.5 Cryp_tom_o_nas erosa Erh. 26247 18.1 
Cyanomonas americana (Davis) Oltmanns 8749 0.2 Katablepharis ova_lis Skuja 34996 2.2 
Cryptom_o_na_s erosa Erh. 21873 29.2 Rhodomonas minutaskuja 26247 1.3 
Cryptomonas erosa v. reflexa Mars. 17498 9.2 Cryptomo’na's Marssonii Skuja 8749 2.9 
Cryptornonas Marssonii Skuja 8749 3.7 Cryptomonas erosa v. reilexa Mars. 8749 2.1 
Rhodomonas minuta Skuja 139985 8.5 Ceratium hiru_ndine|la (Mueller) Schrank 13124 1396.8 
Crypt_o_n1o_nas erosa Em, 26247 

A 

18.1 Stephanodiscus niagarae Ehr. 30622 1644.6 
Ceratium hirundinella (Mueller) Schrank 21873 78845 . Asterionella tormosa Hassall 4375 2.0 
Phacjus caudatus Hubner 4375 172.0 Centric diatom (250m) 4375 24.9 
Fragilaria crotonensis Kitten 21873 47.2 Centric diatom (—20um) 4375 14.6 
Melosira distans v. lirata 4375 3.1 Melosira granulata (Ehr.) Halts 4375 53.9 
Tabellaria ienestrata (Lyn.) Kuetz. 4375 14.5 Centric diatom (300m) 8749 97.1 
Pennate diatom 4375 2.9 Melosira distans v. lira_t_a 4375 2.9 
Melosira distans v. lirata 8749 15.8 Fragilaria crotonensis Kitton 8749 60.2 
Melosira granulata (Ehr.) Flalfs 17498 110.6 Fragilaria sp. Lyngb. 4375 18.5 
Stephanodiscus niagarae Eh_r. 34996 3010.1 Centric diatom (iopm) 8749 3.9 
Pennate diatom 4375 0.6 Centric diatom (6pm) 8749 1.0 
Cyclotella meneghiniana Kuetz. 4375 28.3 Centric diatom (22um) 8749 46.6 
Synedra acu_s v. delicatissima Gn.i_n. 4375 22.4 Centric diatom (8pm) 8749 1.8 
Centric diatom (20um) 17498 60.1 
Cyclotella comta (Ehr.) Kuetz. 4375 47.1 CiI_i_ate 4375 16.5 
Centric diatom (14um) 8749 8.8 Vorticella sp, 4375 53.9 

Ciliate 8749 6.4 
Keratell_a sp. 4375 632.1 Ciliate 8749 4.9 
Ciliate 4375 79.7 
Ciliate 4375 11.1 
Ciliate 8749 21.1 
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Appendix Table 17 (con_t.)_._ Algal, and ciiiate concjentration and biomass by size at Pfospect Point, 1992-1994. 

September 17,1993

~ 

Surface Bottom 
Taxon Cells/L biomass Taxon cans/|_ biomass 

— —— —w— 7 — ~— — 
mg/ms 

< 
_ 

mg/ma 
Gomphosphaeria iacu§ti'i§ V’. c_'onjpa1":1a Lerfim 69993 88.4 Aphanocapsa de|ica_t_issi_m_a W._&W. 8749‘ ”" ' 

1,1 
Aphanotheoe clathrata v. brevis Bachmann 17498 43.3 Gomphosphaeria Iacustris Chodat 8749 7_2 
Aphanizomenon flos-aquae Ralfs 52494 51.5 Microcystié aeruginosa Kuetz. 8749 14.3 
Mer_ism_opedi_a pu_ncta_t_a M_eyen_. 8749 0.4 Aphanocapsa eiachista v. confarta W.&W. 17498 4.8 
Aphanocapsa deiicatissirna W.&W. 98240 6.5 Chroococcus dispersdus (’Keiss.) Lemm. 8749 4.0 
Aphanothece nidulans Richter 8749 10.4 Microcys_tis‘incert_a L_emm_. 122487 44,3 
Oscillatoria iimhetica Lemrfi. 8749 5.5 Aphanizomenon flos-aquae_ Ralfs 43745 28.1 
Peiogloea bacillifera Lauterborn 26247 9.0 Cyanophyté 559941 6,4 
Anabaena spiroides Klebs 8749 197.9 q/anophfyte 17498 0.6 
Chroococcus |imn_e_tic_u_s Lemm. 17498 3.7 Ch,ro_oc’oc<,':us dispersus (‘Keiss.) Lemm. 17498 0.9 
Cyanophyte 52494 3.9 Gomphosphaeria Iacustris v. compacta Lemm 43745 28.2 
Closterium aciculare (Tuffen) West 8749 15.0 Elakatothrix lacustris 8749 0.9 
Gloeocystis planktonica (W.&W.) Lemm. 8749 38.7 Oocystis Borgei Snow 26247 38.2 
Gioetilia sp..1 8749 21.8 Eu'dorih'a elegans Ehr. 17498 75.1 
Spondylosjum planjum (wolie) W. & G.S. West 8749 56.3 Mofinoraphidium contonum (Thuret in Breb.) 17498 0.5 
Dictyospha‘eriu,m pu|che_||ur_'n Wood 17498 100.6 Cru_cigenia quadrata Morren 17498 1.4 
Cryptomonas éirosa Erh. 17498 22.0 Coccomyxa minor v. gaII_ica Bou_rr. 7611699 548.4 
Coccomyxa miifor v. gallica Bourr. 9518997 807.4 Scenedesmus quadn'ba_uda_ (T urp.) Breb. 17498 3.7 
Crucigenia qu‘la"di"ata Morren 17498 2.1 Bicoeca Iacustris Clark 96240 4.0 
Chlorbphyta 

' 17498 2.0 Chromuiina sp. Cienkowski 52494 1.2 
Oocystis Borgei Snow 17498 12.8 Cryptdmonas eiosa Erh. 8749 3.7 
Elakatothrix iacustris 17498 1.5 Rhodomonas minuta Skuja 17498 0.6 
Mailomonas elongata Reverdin 8749 17.6 Cryptomonas ovata Em, 17498 14.7 
Erkenia subaequiciliata Skuja 122487 2.3 Ceratium hirundineiia (Mueller) Schrank 8749 2000.0 
Cryptomonas ovata Erh. 17498 31.7 Tabellaria fenestrata (Lyngbya) Kuetz. 8749 79.4 
Cryptomonas Marssonii Skuja 8749 2.9 Synedra delicatissima v. angustissima Gru 8749 13.2 
Cryptomonas erosa Erh. 8749 5.1 Stephanodiscus astrea (Ehr.) Grun. 17498 336.7 
Rhodomonas minuta Skuja 69993 6.5 R_hioco.sp_henia curvata (Kuetz.) Grun. 8749 25.4 
Cryptomonas Marssonii Skuja 17498 3.8 Melosira granujata (Eh_r.) Ralfs 26247 93.7 
Cycioteiia comta (Ehr.) Kuetz. 51244 396.8 Stephanodiscus niagarae Ehr. 244974 13511.8 
Stephanodiscus niagarae Ehr. 236225 10857.7 Fragilaria sp. Lyngb. 12487 966.4 
Nitzschia so. Hassall 8749 1.4 Cyclotella comta (Ehr.) Kuétz. 26247 199.5 
Fragiiariasb. Lyngb. 174982 912.0 Asterioneila formosa Hassail 8749 3.8 
Rhizosolenja longiseta Zach. 17498 1.5 Centric diatom (341.1) 17498 198.6 
Fragilaria c_roton_en_sis Kitton 26247 ' 54.0 Ciliaie 8749 23.8 
Tabellaria fenestrata (Lyngbya) Kuetz. 17498 277.1 Fragilaria crotonensis Kitton 26247 206.2 
Navicula sp. 8749 27.9 Centric diatom (811) 17498 3.9 
Gomphonema sp. 17498 3.8 Perinate diatom 17498 

' 

1.1 
Centric diatom (1811) 17498 31.2 

Ciiiate 8749 4.5 
Ciliate 8749 29.7 

102



.

. 

‘

, .'I _~. ‘=.- —' ~ 
Appendix Table 17 (cont). Algal and ciiiate concentration and biomass by size at Prospe‘ct.Point, 1992-1994 

October 6 .1993 
Surface 

_ 
__ _ _ 

., Bottom 
Taxon Cells/' L ‘ biomass Taxon "7I‘="' 

Cells/L biomass 
- mg/m° mg/m3 

Aphanocaps_a e|_ac_hista v. conierta W.&W. 10499’ ‘ 
11.1 Oscillatoria limnetica Lemm. " 

36746 595 Chroococcus iimneticus Lemm. 10499 61.0 Microcystis incerta' Lerrirn. 178481 14.5 Aphanocapsa delicatissima W.&W. 41996 4.0 Gornphosphaeria Iacustris v. compacta Lemm 62993 59.4 
Chroooo_ccus dispersus (Keiss.)_ Lemm. 36746 18.8 QscilIa__tori_a sp. Vaucher 5249 1,1 
Aphanizomenon flos-‘aquae Ralfs 10499 13.6 Chroococcus Iimnetifcu__s Lemm. 10499 19.0 
Oscillatoria mjnima Gicklhom 5249 0.9 Aphanocapsa delicatissima W.&W. 10499 1.1 
Microcystis incerte L_emrn,~ 162733 92.2 Aphanothece nidulans Richter 26247 46.7 
Microcystis incerta Lemm. 5249 219.8 O,sj<:il'|’atoria tenuis Ag. 10499 17.2 
Gomphosphaeria lacustris v. compacta Lernm 78742- 57.5 Microcystis aeruginosa Kuetz. 5249 244.4 
Osciilatoria limnetica Lemm. 20998 24.4 Coeiosphaeriumkuetzingianum Naegii 10499 9.9 
Anabaena spiroides Klebs 5249 84.8 Cyanophyte 78742 8.9 
Aphanothece nidulans Richter. . 31497 12.9 Chjr‘ooc’oc‘:"c‘us dispersus (Keiss.) L_emm. 52494 12.3 
Chromuiina sp. Cienkowski 41996 0.9 Cyanophyte 551192 7.8 
Cyanophyte 136486 1.9 Spondylosium planum (Wol|e) W. & G.S. Wes‘ 5249 8.1 
Cyanophyte 

V 

31497 2.1 Oocysti5_ Borgej Snow 5249 13.2 
Ankj_s_trodesm,us setigens (Schroed.) G.S. West 5249 r. 0.2 Elakatothrixgelatinosa Vifillen -- 5249 0.6 
Botryococcus braunii _Kuet_z,, 5249 46.7 Ankistrodesmus setigerus (Schroeder) Vyest 5249 0.2 
Gloetilia sp.1 5249 - 6.7 . O.ocystis»pusilia Hans_girg .- 5249 7.1 
Oocystis Borgei Snow 10499 _.11.8 Ulothrix subtiilissima‘ Rabenhorst - 

V7 5249 - 24.5 
Dictyosphaerium elegansflachmann 5249 416.9 Choaraciopsis pyriformis (A.=Brauri) Borzi 5249 4.0 
Crucigenia duadrata Morren 5249 2.5 Elakatothnx iacustris 15748 0.9. 
Sphaerocystis Schroeteri Chodat 20998 27.3 Gloetilia sp.1 15748 35.7 
Cosmarium depressum (Naegeli) Lund 5249 47.5 Pediastrum Boryanum (T urp_.) Menegh. 10499 14.0 
Eiaka_tothr_i_x lacustris 20998 0.8 Chlorelia vulgaris Bey__e_rinck » 5249 2.4 
Tetraedron rninirnum (A. B_raU!'|) Hansgirg 20998 3.6 Eudorina elegans Ehr. 5249 18.2 
Eudorina elegans Ehr. 10499 37.1 Staurastrum chaetoceras (Schroeder) G.M. 5249 26.7 
Oocystis Borgei Snow 10499’ 4.0 Coccomyxa minor v. gallica Bou'r'r. 682428 '42.9 
Crucigenia quadrata Morren 10499 1.3 Oocystjs parva West & West 52494 21.4 
Ankistrodesmus setigerus (Schroeder) West 20998 1.1 Sphaerocystis Schroeteri Chodat 26247 13.7 
Erkenia subaequiciliata Skuja 304468 9.2 Chlorophyta 288720 24.6 
.SaIp'ingoeca jrequestissima (Zach.) Lemm. 209978 16.1 Crucigenia quadrata Morren 52494 5.5 
Chrysophyte 10499 1.0 Salping'oe'c'a freq'uestissirha (Zach.) Lemm. 146985 13.5 
Cryptornonas erosa Erh. 5249 11.9 Chrysoprhyte 26247 1.0 
Rhodomonas rniriuta Skuja 62993 3.0 Chrysophyte 26247 4.0 
Cryptomonas Marssonii Skuja 31497 7.1 Bicoeca |acust_ris Clark 52494 1.1 
Katablepharis ovalis Skuja 10499 0.8 Erkenia subaequiciiiata Skuja 262472 6.3 
Gymnodinium varians Skuja 10499 6.2 Chry'sop|"iyte 73742 2.3 
Cycloteila Kutzingiana Thwaites 5249 19.1 Chry'soph'yte 

_ 
157483 12.4 

Asterionella formosa Hassail 5249 4.8 Chromullina sp. Cienkowski 52494 4.3 
Fragilaria sp. Lyngb. 5249 34.8 Chrornulina sp. Cienkowski 52494 1.8 
Fragilaria crotonensis Kitton 5249 5.9 Lagynion sp_. Pascher 26247 2.2 
Stephanodiscus niagarae Ehr. 257223 18615.2 Bicoeca socialis Lauterborn 52494 2.7 
Cyclotella covmta (Ehr.) Kuetz. 62993 499.3 Salpingoeca buetschlii Lemm. 26247 0.3 
Fragilaria sp. Lyngb. 414706 3090.2 cryptomonas erosa Erh. 5249 3.7 
Melosira granulata (Ehr.) Ralfs 5249 21.8 Katablepharis ovaiis Skuja 157483 8.3 
Melosira dist'a'ns v. lirata 10499 18.0 Rhodomonas minuta Skuja 183731 8.9 
Centric diatom (2014) 31497 . 118.7 Stephanodiscus niaga_ra_e Ehr. 309717 18380.6 
Centric diatom (7p) 10499 1..6 Centric diatom (260) 5249 39.0 

Cyclotella comta (Ehr.) Ku"etz. 52494 390.5 
Ciliate 5249 5.1 Nayicula radiosa Kuetzing 5249 12.1 
Ciliate 5249 19.8 Nitzschia sp. Ha_s_.saJi 5249 29.9 
Vort_ice_[ia sp 5249 12.7 Meiosira granulata (Ehr.) Ralfs 5249 24.9 
Ciliate 5249 3.8 Centric diatorh (340) 10499 107.8 

v Fragilaria crotonensis Kitton - 20998 82.3 
Stephanodiscus astrea (Ehr.) Grun. 5249 60.6 
Fragilaria sp. Lyngb. 5249 11.2 
Fragilaria sp. Lyngb. 15748 30.0 
Tabellaria fenestrata (Lyngbya) Kuetz. 5249 25.1 
Fragilaria sp. Lyngb. 1 15488 6103.7 
Diatorna tenue Ag. 26247 1.6 
Cocconeis sp. Ehr. 52494 10.9 

Ciliate 5249 15.4 
Ciiiate 5249 3.3 
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Appendix Table 17 (cont.).. Algal and ciliate concentration and biomass by size at Prospect Point. 1992-1994 
Lk 

March 18. 1994 
Surface Bottom 
Taxon Cells/L biomass Tax__on ceus/L biomass 

mg/mi . . mg/ma 
Coelosphaerum Naegelianum Unger 1094 8.6 Afihéniioméfion flos-aquae Ralfs 

_ 1094 1,7 
Oscillatoria |ir_nnetic_a_ Lem_rr_1_. 13124 7.6 Osciilatoria iimnetioa Lemm. 16405 6.9 
Aphanocapsa elaohista v. conferta W.&W. 2187 0.2 Coelosphaerum Naegelianum Unger 1094 1.0 
Oscillatoria amphigranulata Van Goor 1094 0.6 Gomphospha_eri‘a_ Iacustris v, oompaota Lemm 3281 2.9 
OsciI1atoriaten’uis Ag. 1094 1.4 Microdystis incerta Lemm. 1094 1.5 
Fihabdoderma sjgmoidea Moore & Caner 6562 0.1 Syn'echroooccu's sp. 91865 7.3 
Cyanophyte 98427 3.2 Cyanophyte 59056 0.5 
Pediastrum Boryanum (T urp.) Menegh. 1094 5.5 Rhabdoderma sigmoidea Moore & Carter 669305 57.8 
Ankistrodesmus convolutus Corda 6562 0.2 Ankistrodesmus convaiutus Corda 1094 0.0 
Coccomyxa minor v. g‘al|ic'a Bourr. 6562 0.5 Oocy's'tis Borgei Snow 1_094 0.9 
Stichogloea Doejderleinii (Schmidle) 'WiI'|e 2187 2.1 Crucigenia quadrata Mor'r'eri 1094 2.3 
Chrysophyte 13124 0.5 Coccomyxa minor v. gallica Bou'r'r.. 45933 2.7 
Chrysidalis peritaphrena Sghil]. 72180 9.9 Chromu|_ina vagans Pascher 2187 0.8 
Chrysophyte 13124 0.3 Chrysophyte 32809 29.7 
Chromulina elegans Doflein 137798 2.3 Chrysophyte 19685 0.6 
Chrysochromulina parva Lackey 164.045 10.6 Chrysophyte 19685 0.3 
Erkenia suba’e/‘quiciliata Skuja 32809 1.1 Chromulina sp. Cienkowski 26247 0.2 
Mono_c,hrysis'afihanasterskuja 6562 1 .0 Chrysophyte 26247 0.3 
Chro_muIina_ s'p§?Gienkowski 6562 0.7 Ocnromonas sp. 39371 2.1 
Cryp1omonas"e’rosa Erh. 4375 3.7 Chrysophyte 1-3124 0.6 
Cryptomonas erosa v. reflexa Mars. 1094 0.6 Chroococcus minutus (Kuet_z.) Naegeli 6562 0.7 
Rhodomonas minuta Skuja 282158 25.3 Chrysophyte 6562 0.3 
Katablepharis ov'alis Skuja 19685 1.4 Chromulina pygmaea Nygaard 6562 0.3 
Gymnodinium ordinatum Skuja 4375 4.9 Rhodomonas minuta Skuja 6562 0.7" 

Gymnodinjum helvaticum v. achrourn Penard 1094 5.0 Cryptomonas pusilla Bach. 19685 4.8 
Peridinium inconspicuum Lemm. 8749 100.5 Katablepharis ovalis Skuja 6562 0.9 
Fragilaria sp. Lyngb. 1094 4.2 Gymnodinium o_rdina_t_um Skuja 1094 1.1 
Synedra sp. Breb. 1094 0.1 Synedra sp Ehr. 2187 0.5 
Centric diatom (7p) 223102 33.7 Centric diatom (51.1) 13124 0.8 

. Centric diatom (71.1) 6562 1.0 
Ciliate 1094 8.5 Epithemia sp. Breb. 6562 13.4 
Ciliate 2187 7.0 Centric diatom (300) 6562 

‘ 
64.9 

Ciliate 21 a7 2.7 
‘ ' 

Mesodinium s'p. 5468 18.6 
Strombidium sp. 1094 2.5 
Ciliate 3281 2.9 
Urotricha sp. 2187 8.5 
Ciiiate 1094 14.3 
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Appendix Table 17 (cent). Algal and ci|ia_te_concentration and biomass by size at Prospect Point, 1992-1994 

May 26, 1994 
Surface 

_ 
Bottom

7 Taxon Ceilos/L biomass Taxon - "-:f’- ceus/L biomass 
‘ 

.. . _..- mg/ma 
. - . mgma 

Aphanocapsa elachista W. & 'G‘._S. Smith‘ ’ ' ' " 
8749 0.9 Chroococcus dispjersu§'(Kéi§s.) Lérnni. 4375 0.8 Gieocapsa punctata 8749 2.1 Aphanocapsa elachista v.; oonferta W.&W. 13124 3.4 

Oscillatoria Lau1erbornii‘Schmid|e 4375 1.0 Monoraphidium setiformis (Nygaard) Komark 8749 0.5 
Lyngbya Iimnetica L_ern'ni. 4375 4.9 Monoraphidium e‘o'ntor1u'm (Thuret in Breb.) 8749 0.2 
Monoraphidium setiformis (Nygaard) Kdmark 17498 1.1 Coccomyxa minor v. gallica Bourr. 1601082 92_.4 
Monoraphidiurn contortum (Thuretin Breb.) 4375 0.2 Paramastix conife_ra_ Skuja 8749 2.6 
Coceomyxa minor v. gallica Bourr. 181 1059 100.0 Euglenophyte 4375 13.4 
Golenkia radiata (Chod.) Vifille 61244 16.4 Dinobryon cyst 39371 41.2 
Paramastix conifera Skuja 8749 3.5 Dinobryon ba'varicu'm Imhof 17498 10.4 
Chrysophyte 17498 26.9 Dinobryon sociale Ehr. 104989 30.6 
Dinobryon sp. (cyst) 17498 25.1 Pseudqkephryion attenuatum Hilliard 4375 1.5 
Dinobryon sociale Ehr. 266847 62.1 Dinobryon cylindricurn imhof 13124 

_ 7.0 
_ 

Dinobryon bavaricum imhof 13124 2.4 Erkenia subaequiciliata Skuja 944901 48.3 
' 

Chrysocapsa planctonica (West & West) Pas 4375 0.2 Chrysochromulina parva Lackey 26247 1..8 
Pseudokephryion attenuatum Hilliard 8749 2.9 Chrysophyte 43745 9.7 
Erkenia subaequiciliata Skuja 2554731 117.7 Ch‘rys'ophyte 

__» 1 13738 5.4 
Chrysophyte 227476 12_.4 » Ch,rysocaps_a planctonica (West & West) Pas); 26247 5.8 
Kephyrion iittorale Lund 244974 6.8 : Kephyri.Qn_ |ittora|_e Lund 

, 

v - 

‘ 5, 43745 1.1 
- Chrysdchromulina parv‘a,Lackey 34996 2.3) 2 Chrys_ocaps_a p|anctonjca'.(West‘& West) Pas). 52494 1.9 
. Chrysophyte 26247 8.4 Dinobryon sp. Ehr. (loose rnonad) » - 26247 3.9 
Chrysophyte 61244 23.4 Cryptomonas Marssonii Skuja 17498 . 7.6 
Chrysophyte 139985 11.0 Cryptomonas reflexa Skuja 4375 4.1 
Chrysocapsa planctonica (West & West) Pas 43745 1.4 Cryptomonas erosa Erh. 34996 27.6 
Cryptornonas rbstratiforniis Skuja 4375 8.5 Cryptomonas erosa v. reflexa Mars. 8749 5.5 
Crypto'monas'ova'ta Erh. 4375 3.8 Rhodomonas.min_u1a Skuja 174982 11.6 
Cryptomonas erosa v. reflexa Mars. 8749 4.1 Cryptomonas phaseolus Skuja 26247 4.9 
Cryptomonas erosa Erh. 8749 14.6 . Katablepharis ovalis Skuja 52494 4.5 

. Cryptpmonas reflexa Skuja 8749 5.7 Gyrnnodinium ordinatum Skuja 13124 28.5 
Cryptomonas erosa v. reflexa Mars. 21873 24.9 Gy'mnodiniu'r'n helvetidum v. achroum Penard 13124 223.0 
Rhodomonas minuta Skuja 656181 63.6 Gyrnnodinium ordinatum Skuja 17498 28.7 
Katablepharis ovalis Skuja 218727 13.7 Synedra del'i'catissima W. Smith 100614 30.2 
Cryptomonas phaseolus Skuja 17498 16.5 Gomphonema sp. Kutz. 8749 5.7 
Gymnodinium ordinatum Skuja 4375 10.6 Synedra sp. 4375 1.2 
Gymnodinium ordinatum Skuja 17498 26.9 Synedra acus Kutz. 8749 8.2 
Synedra sp. 

' 

17498 5.6 Centric diatom (25):) 13124 99.0 
Stephanodiscus niagarae Ehr. 13124 941.1 Fragilaria s‘p. Lyngb. 17498 72.5 
Fragiiaria sp. Lyngb. 2-1873 139.5 Stephjanodviscus niagarae Ehr. 17498 2589.4 
Asterionella formosa Hassail 34996 63.3 Syned_ra deljcatissima v. angustissima 8749 40.3 
Synedra sp. 218727 68.6 Asterioneija tormosa Hassall 21873 84.1 
Meiofisjra sp. 4375 3.3 Tabellaria fe_nes_tra_t_a (Lyn.) Kutz. 4375 19.4 
Centric diatom (15);) 4375 5.4 Centric diatom (Bu) 218727 53.3 
Centric di_atom (21 ‘) 4375 15.7 
Fragilaria crotonensis Kitton 17498 83.1 Urotricha sp. 8749 9.1 
Centriodiatom (Bu) 253723 53.6 Mesodinium sp. 21,873 34.8 
Centric diatom (121.1) 17498 13.9 Ciiiate 4375 64.6 

Ciljate 4375 14.8 
Mesodinium sp. 4375 681.8 
Strobilidium sp. 26247 46._1 
Urotricha sp. 13124 13.6 
Stro_r_nb_idium sp. 4375 68.2 
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Appendix Table 17 (cont.). Algal and ciliate concentration and biomass by size at Prospect Point. 1992-1994

~

~ 

June 9. 1994 
Surface Bottom 
Taxon Cells/L biomass Taxon cens/L bicmass 

rhg/rh? _ . mg/ma 
Cyanophyte 5249 ’1_ .0 O"séi|léto'ria" Uterrhoehlii (Uterrn.) J. de T 5249 2.1 
Gornphosphaeria Iacustris v_. qompacta Lemrn 10499 10.5 Lyngbya limn‘etic‘a Lemm.. 5249 2.7 
Aphanothece nidulan_s Righter 5249 5,6; 

_ 
Mqnoraphivdium setilormis (Nygaard) Komark 5249 0.3 

Characium Iimneticum Lemm. 5249 7.2 Mqnoraphidjum contonum (1'h_uret in Breb.) 5249 0.3 
Oscillatoria Uterrhoehlii (Uterm.) J. de _T 10499 44.2 Planktosphaeria gelatinosa GM. Sm. 10499 24.3 
Monoraphidium setiformis (Nygaard) Komark 5249 0.6 Coccornyxa minor v. gallica Bourr. 829413 39.9 
Gloeotila pelagica (Nygaard) Skuja 15748 6.0 Chrysophyte 20998 50.7 
Elakatothrix lacustris 20998 0.7 Di_nobryon bavaricum lmhof 5249 0.5 
Coccomyxa minor v. gallica Bourr. 577439 2.5.7 Dirtobryon sociale Ehr. 20998 4.9 
Golenkia radiata (Chod.) Wille 20998 6.1 Erkenia subaequiciliata Skuja 818914 23.8 
Crucigenia quadrata Morren 10499 1 .5 Chrysophyte 52494 60.4 
Dinobryon'oy|indricurn' lmhof 5249 0.8 Chryscphyte 73492 4.8 
Dinobryon sociale Ehr. 178481 37.8 Kephyrion littorale Lund 10499 0.2 
Uroglena americana Catkins 5249 7.9 ChromuIin'a~sp. Cienkowski 10499 0.4 
Dinobrycn bavaritctum Imhoi 10499 1.1 

‘ Dinobryon sp. Ehr. (loojse monad) 10499 2.3 
Mallomonas mangofera Harris & Bradley 5249 7.9 Bicoeca borealjs Hilliard 10499 2.3 
Erkenia subaequiciliata Skuja 1826808 49.0 Chrysocapsa planctonica (West & West) Pas 10499 - 0.3 
Chrysophytewé. 220477 22.5 Cryptomonas curvata 5249 17.2 
Chrysochromulinaparva Lackey 31497 1.3 Crybtomonas erosa Erh. 36746 75.6 
Dinobryon sp‘;-‘~Ehr. (loose monad) 104989 16.5 Cryptomjonas eros‘a v‘. reflexa Mars. 36746 25.0 
Salpingoeoca frequentissima (Zach_.) Lemm. 10499 0.4 Cryptomonas ovata Erh. 5249 1 1.1 
Kephyrion Iittorale Lund 41996 1.1 Cryptomonas Marssonii Skyja 36746 15.4 

~ Chromulina sp. Cienkowski 10499 9.5 Fthodomonas minuta Skuja 209978 9.3 
Chromulina sp. Cienkowski 10499 0.2 Ka'table’pharis ovalis Skuja 104989 6.7 
Chrysocapsa planctonica (West & West) Pas 10499 0.5 Chrojoimonas Nordstedtii Hansgirg 10499 1.6 
Chrysophyte 1.02199 1 1.1 Cryptomonas phaseolus Skuja 10499 5.3 
Chrysophyte. 20998 3.2 Gymnodiniurn helveticurn v. achroum Penard 5249 82.5 
Cryptomonas cu,rva_t,a 10499 49.5" Gymnodinium uberrium (Al|ma_n) Kofoid & Swe 5249 -30.2 
Cryptomonas Marssonii Skuja 41996 16.7 Gymnodinium ordinatum Skuja 10499 7.3 
Cryptomonas reilexa Skuja 5249 3.3 Centric diatom (381.1) 5249 101.6 
Cryptomonas erosa Erh. 62993 120.2 Tabellaria fénestrata (Lyn.) Kut'z. 5249 13.3 
Cryptomonas platyuris Skuja 5249 5.9 Nitzschia acicularis W. Sm. 5249 2.2 
Cryptomonas erosa v. reflexa Mars. 68243 69.5 Fragilaria cr_o_tonen’sis Kitton 36746 7.7 
Cryptomonas rostratiformis Skuja 10499 22_.;2 Syndera delic_ati_s_s_ima 99740 9.7 
Fivhodornonas minuta Skuja 388459 25.3 Synedra acus K_ut_z;. 10499 4.1 
Katablepharis ovalis Skuja 241475 21.3 Stephanodiscus niagarae Ehr. 41996 3079.0 
Cryptomonas phaseolus Skuja 20998 

8 

18.3 Synedra delicatissima v. angustissima 5249 21.4 
Gyrnnodinium eurytopum Skuja 26247 96.7 Fragilaria so. Lyngb. 26247’ 56.0 
Gyrhncdinium ordinatufn Skuja 10499 17.9 Centric diatom (81.1) 83991 18.9 
Syndera delicatissima v. angustissima 5249 21.7 1

- 

Synjedra delicatissima 425_2_o”5‘ 142.3 Strob_i|idium sp. 5249 1.9 
Stephanodiscus niagarae Ehr. 73492 4471.6 Ciliate 10499 164.3 
Centric diatom (251.1) 104,99. 61.8 Mesodiniurn sp. 5249 9.7 
Centric diatorn'7(38p) 10499 202.4 Urotricha sp. 10499 10.0 
Centric diatom«(18p) 5249 . 11.4 
Centric diatom (140) 5249 5.6 
Melosira sp. 5249 11.9 
Nitzschia acicularis W. Sin. 5249 0.3 
Tabellana fenestrata (Lyn.) Kutz. 20998 222.6 
Fragilaria crotonensis Kitton 68243 183.7 
Synedra acus Kutz. 5249 2.2 
Fragilaria sp. Lyngb. 5249 29.8 
Asterionella tormosa Hassall 26247 39.1 
Centric diatom (811) 52494 10.0 
Centric diatom (161.1) 10499 16.5 

Ciliate 5249 33._o 
Urotricha sp. 20998 33.6 
Mesodinium sp. 5249 15.0 
Strombidium sp. 15748 16.0 
Strobilidiun sp. 5249 77.6 
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Appendix Table 17 (¢_:ont.). Algal anjd ciliate concentration ‘and bigmass by size at Prospect Point. 1992-1994 
June 263. 1994 ~ Surface 

‘ 

-_ 
V ‘ I 

Bottqm Taxon Cells/L ""biomass Tai€‘on' cells/L biomass 
. . . "19/ma 

. 
_ mgms Gomphosphaeria laciIsti'i§*Cho’dat 10499 10.8 Gomphpsphaeria lacustris v. compacta Lemm ' ‘31497 33.0 Oscillatoria tenuis Ag. 

_ _ 5249 19.9 Lyngbya limnetica Lemm. » 10499 4.7 - Aphanocapsa elachista v. conferta W.&W. 5249 
' 

12,8 Cyandpfiyte 5249 13.2 Oocystis pusilla Hansgirg .5249 0._9 Aphanoc'a‘psa elachista v. eqnferta W.&W. 5249 9.3 Elakatothrixlacustris 20998 0.5 Aphanizemenon flos-aquae Halts 10499 10.6 Chlorella vulgaris Beyerinck 10499 10.6 Aphanothece nidulans Richter 5249 20.0 Pediastrum Boryanum (T urp.) Menegh. 5249 10.6 Elakatotlfirix gelatinosa Vlfillen 10499 0.2 Closteriopsis sp. Lemm. 5249 5.9 Cosmarium depressum v. achrondrum 5249 9.9 Telraecjron minimum (A. braun) Hansgirg 5249 4.9 Cbccbmyxa minor v. gal|_ica B_ourr. 1238870 35.1 Coccomyxa minor v. gallica Bourr. 1207373 60.6 Tetraedron minimum (A. Bra_un) Hansgirg 10499 13.0 Golenkia r'adiata (Chod.) Willa, 131497 8.8 . Pha‘c_us c'audatu's¢HiJbner 
' 

5249 95.3 Dinobryon sociale Ehr. 26247 3.—2 
V 

Dinobryon sociale Ehr. 10499 2.5 Dinobryon divergens Imhof 31497 67.6 ._ _ _Dinobryg_n_d_ivergens Imhof 10499 1.3 = Erkenia subaequiciliata Skuja 892406 16.5 Mallomonas pumiliq v. canadensis Holgren 5249 14.1 Chrysophyte 115488 1-3.7 Erkenia subaequiciliata S_kuja 1175876 25.6 Ochromonas sp. 52494 _7.0 Chrysdphyte, ..:: 104989 6.0 Dinob‘ry'on sp. Ehr. (loose monad) 62993 7.3 Chrys_op_hyte _ 31497 3.0 Bicoeoca bor‘ealis»Hil|iard 31497 10.5 =Kephyrio.n.li_t,torale Lund 20998 0.7 Salpjngoeca de-saedeleeri Ellis 10499 
_ 

0.5 Chrysophyte - 

. 31497 55.7 ' Cryptpmonas Marssonii Skuja 36746 12.0 Salpingoeoca de-saedeleeri Ellis 94490 2.0 Rhodomonas m_inuta Skuja 115488 5.8 Dinobryon sp. Ehr. (loose monad) 10499 
‘ 

1_._0 Katablepharis ovalis Skuja 41996 2.4 Cryptomonas érosa v. reflexa Mars, 
_ 

52494 35.3 Synedra delicatissima 36746 16.9 Cryptomonas Marssonii Skuja 68243 18.1 Rhizosoleriia eriensis H.L». Smith 5249 83.1 Cryptomonas rostratiforrnis Skuja 10499 16.0 Synedra delicatissima v. angustissima 5249 5.6 Cryptomonas curvata 5249 6.0 Centric diatom (301.1) 5249 54.2 Cryptomonas o_va_t_a Erh. 5_249 5.6 Tabellaria fenestrata (Lyn.) Kutz. 20998 288.0 Rhodomonas minuta Sk_u}a 283470 17.5 Asterionella formosa Hassall 31497 50.5 Kratablepharisovalis Skuja 31497 1.7 Synedra u|na(Nitzsch) Ehr. 5249 18.3 Gymnodinium helveticum v. achroum Penard _20998 106.9 Fragilaria sp. Lyngb. 15748 130.3 Cryptom_or_1as ero‘s'a Erh. 31497 72.4 
Gymnodinium eurytopum Skuja 5249 22.6 Urotricha sp. 10499 5.2 Ceratium hi_rundinella (Mueller) Schrank 5249 790.2 Mesodinium sp. 5249 15.5 Stephanodiscus niagarae Ehr. 41996 2216.8 
Synedra delicatissima 230976 6_8._8 
Centric (320) 15748 183.1 
Synedra acus Kutz. 5249 1.7 
Synedra delicatissima v angustissima 20998 89.7 
Pennate diatom 10499 2.7 
Tabellaria fenestrata (Lyn.) Kutz. 52494 1077.9 
Asterionella lormosa Hassall 47245 102.6 
Pehnate diatom 10499 0.5 
Fragilaria sp. Lyngb. 62993 495.5 
Stephanodiscus sp. 5249 53.4 Gomphonema sp. Kutz. 5249 4.7 
Centric diatom (Bu) 52494 . 10.2 

Strobilidium s'p. 5249 3.9 
Urotrichg sp. 5249 6.3 
Mesodinium sp. 15748 i 50.1 
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ifiippendix Table 17 (cont). Algai and ciliate concentration and biomass by éize at Prospect Point, 1992-1994‘

~ 

July 7, 1994 
Surface Bottom 
Taxon Cells/L biomass Ta'xon cans/1_ biomass 

"19/ma 
, . - mg/m3 

Aphanothece clathrata G.S. West in W.&W. 13124 57.6 Chroococcus dispersus (Keiss.)’Ler'nrri.. ' 

20998 11.5 
Gom'ptios'ph'aeria lacustris Chodat 26247 9.1 Aph anoc_:apsa_ d_eI_i_ca_1issirr_1a W.&W. 15748 113,0 
Chroococcus dispersus (Keise) Lemm. 6562 7.5 Microcystis aeruginosa Kuetz. 5249 352 
Aphanocapsa delicatissima W.&W. 13124 1.4 Osciilatoria Uterrnoehlii (Uterm.) J. de T 5249 3.0 
Cosmarium depressum (Naegeli) Lund 6562 24.5 Gomphosphaeria.lac'ustris v. compacta Lemm 15748 12.3 
Sphaerocys1is~sch_roeteri 6562 1.8 Chroococcus minutus (Kuetz.) Naegeli 5249 3.5 
Oocystis pusilla Hansgirg 26247 18.6 Cygnophyte 104989 4,1 

1 

Elakatothrix gelatinosa Wilien 19685 0.5 Cyanophyte 20998 3,0 
Crucigenia quadrata Morten 6562 0.4 Ankistrodesmus setigerus (Schroeder) West 10499 0.3 
Quadriguia pfitzeri (Schroeder) Printz 6562 1.6 Ciosteriopsis longissima Lemm. 5249 9.1 
Pediastrum Boryanum (T urp.) Menegh_. 6562 126.7 Scenedesmus quadricauda (Turpin) Breb. 5249 0.9 
Gloeotila pelagica (Nygaard) Skuja 6562 13.8 Gleotilia peiagica (Nyga_ard) Skyja 5249 13.6 
Coccomyxa minor v. gallica Bourr. 2007914 96.6 Pediastrum Boryanum (T urp.) Menegh. 5249 4.9 
Oocystis Borgei Snow 13124 6.2 Oocystis Iacustris Chodat 10499 22.6 
Oocystis pusilla Hansgirg 13124 0.9 Scenedesmus brevispina (Kuetz.) Naegeli 5249 3.6 
Dinobryon divergens Imhot 6562 0.5 Coelastrum micropjorum Naegeli 5249 187.0 
Erkenia subaequiciiiata Skuja 419956 19.7 Coccomyxa mjnjcr v. gallica Bourr. 1826808 644.3 
Ochromonasrsp‘; 26247 10.0 Oocystis 11_avrva,West& West 10499 1.5 
Dinobryon sp.7Ehr. (loose mongd) 26247 1.3 Crucigenia quadrata Morren 10499 2.1 
Ochromonas '51). 26247 2.4 Dinobryon divergens Imhof 5249 1.3 
Chrysophyte 13124 0.4 Erkeniasubaequiciliata Skuja 62993 1.4 
Salpingoeca frequentissima (Z_ach.) Lemm. 52494 8.6 Chrysophyte 41996 0.9 
Cryptomonas erosa V. retiexa Mars. 6562 2.2 Chrysophyte 136486 8.6 
Fihodomonas minuta Skuja 393709 19.2 Salpingoeca irequentissima (Zach) Lemm. 10499 0.4 

, 
Cvhroomonas breviculata Nygaard 13124 3.1 Chrysophyte 20998 0.4 

’ Synedra deiicatis_sima 
” 

19685 6.3 Cryptomonas erosa E__rh_. 5249 7.1 
Centric diatom (3211) 26247 377.1 Cryptomonas rostratiformis Skuja 10499 14.6 
Centric diatom (3611) 6562 128.6 Cryptomonas erosa v. reflexa Mars. 26247 11.6 
Asterio'neiIa.formosa Hassall - 5249_4 92.2 Rhodomonas minuta Skuja 346464 19.0 
Fragilaria crotonenjsis Kitton 72180 107.6 Chroomonas brevicuiata Nygaard 10499 2.5 
Tabeilaria ienestrata (Lyn.) K_ut_z;) 98427 1011.9 Katabiepharis ovaiis Skuja 52494 5.0 
Fragilaria sp. Lyngb. 26247 81.5 Gymnodinium helveticum v. achroum Penard 10499 59.1 
Centric diatom (1511) 6562 8.3 Synedra deiicatissima 10499 2.6 
Synedra deiicatissima v angustissirna 6562 34.0 Synedra delicatissima v ang'us'tis'sima 5249 20.7 
Stephanodiscus sp. 13124 105.2 Centric diatom (3211) 20998 219.4 
Centric diatom (2211) 6562 25.7 Centric diatom (2611) 20998 149.3 
Cocconeis sp. Ehr. 13124 8.2 Amphora so. 5249 28.5 

’ 

Fragilaria crctonensis Kitton 99740 567.3 
Mesodinium sp. 6562 13.5 Melosira granulata (Ehr.) Raifs 5249 83.8 
Urotricha sp. 13124 11.0 Stephanodiscus niagarae Ehr. 26247 1711 ..1 

* 
‘ 

Fragilaria sp. Lyngb. 62993 197.7 
Asterionelia fcrmosa Hass_a|| 136486 390.6 

. Tabellaria fenestrata (Lyn.) Kutz». 94490 118717 
.“: Centric diatom (411) 20998 0.5 

Pen7na1e diatom 10499 0.6 

Mesodinium sp. 10499 12.7 
Strombidium sp. 15748 14.8 
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Appendix Table 17- (com). Algal and ciiiate concentration and biomass by size at Prospect Point, 1992-1994

~ 
July 21. 1994 
Surface 

. 
-_ 

« Bottom 
.

« 

Taxon Cells/L 
' 

Biomass Taxon Cells‘/L biomass 
, . mg/ma 

.. 
. mg/ms Microcys‘tis"aeruginosa Kuetz. 3281' " 

22.3 Aphanothece nidulans Richter 2966 55.1’ Aphanocapsa elachista V. planctoriica GM. 6562 7.0 Gornphosphaeria Iacustrjs v. opmpacta Leinm 29528 40._0 Gomphosphaeria lacustris Chodat 3281 2.1 Aphanothece clathrata G.S. West in W.&W. 11483 79.5 Anabaené circinalis Fiabenhorst 3281 23.7 Gleocapsa puncraté Naegli 6562 2.9 Aphanothece clat_hra_t_a G.S. West in W.&W. 3281 1.0 Aphanocapsa elachista V. planctonica GM. 4921 4.6 Aphanothece niduians Richter 39371 40.5 Aphanocapsa delicatissima W.&W. 9843 1.2 Microcystis stagnalis V. pulchra Lemm 3281 2.3 Aphanocapsa e|,ac_hista W. & G.S. Smith 3281 7.3 Aphanoeapsa delicatissima W.&W. 16405 14.5 Oocystis pusiila Hansgirg 16405 8.8 Gomphosphaeria slacustris v:-compacta Lemm 34450 49.1 Oocystis Borgei Show 26247 21.5 Anabaena flos-aquahe (Lyngbye) Breb. 13124 19.1 Sphaerocystis Schroeteri Chodat 6562 4.0 Chroococcus dispersus (Keiss.) L_emrr_1_. 6562 2.6 Crucigen_i_a rectangularis (A. Braun) Ga'y ~ 6562 5.9 ' 

Stau'rastru‘r'n johnsonii W. & G.S. West 
_ 

3281 . 8.2 Oocystis parva West & West 3281 1.3 A_nki_strodes'm‘us setigerus (Schroeder) West 9843 0.4 La'gerheimia ciliata (L_ag.) Chodat 3281 4.6 Oocystis Borgei Snow 22966 22.2 Ankistrodesrnus setigerus (Sch_roed_er) West 4921 0.1 
. Sphaerocystis Schroeteri Chodat 29528 27.2 Golenkia radiata (Chod.) Wille 3281 3.0 Oocystis pusilla Hansgirg 19685 9.7 Pe_dia‘strum Boryanum (Turp.) Menegh. ;.-1 3281 6.8 Crucigenia quadratg Morren 3281 1.4 ..Ankistrodesmus ialcatus (Chorda) Ralfs 3281 0.1 Gloeotila peiagica (Nygaard) Skuja 1_640 10.7 -Gjoeotilae pelagica (Nygaar'd)f Skuja 3281 1.9 Oocystis parva West & West 6562 17.6 Oocystis s_ubrr_1arina Lagerheirn . 19685 16.0 Oocystis solitaria Wittrock 6562 6.7 Oocystis parva‘West‘& West 13124 5.3 Ankistrodesmus setigerus (Schroeder) West 13124 0.8 Petalomonas curvata Skuja 6562 3.3 
Elakatot_hri>_<_ Iacustris 6562 0.2 Mallomonas puirnilio v. canadensis H_o_Igren 3281 8.8 Bitrichia Chodatii (Reverdin) Chodat 6562 3.3 Chrysophyte 26247 0.7 Chrysophyte 124674 21 .4 Chrysophyte 6562 1.5 Pseudokephyrion poculum Conrad 6562 0.2 Salpingoeca frequestissima (Zach.) Lemm. 19685 1.0 Salpingoeca frequestissima (Zach.) Lemm. 6562 0.3 Chrysophyte 19685 2.5 Och_romon'as sp. 39371 6.2 Erk'en'ia.subaequiciIiata Skuja 13124 0.2 Erkenia subaequiciliata Skuja 13124 0.3 Chrysophyte 6562 0.5 Cryptomonas erosa v. refiexa Mars. 3281 3.7 Stichogloea Doederleinii (schmidle) Wiile 52494 . 20.8 Cryptomonas erosa Erh. 3281 3.1 Chrysococcus biparusskuja 6562 0.7 Cryptomonas erosa v. reflexa Mars. 3281 2.5 Cryptomonas erosa v. reflexa Mars. 6562 1.8 Cryptomonas Marssonii Skuja 3281 0.5 Cryptomonas e_rosa Erh. 3281 4.9 Rhodomonas minuta Skuja 45933 2.6 Rhodomonas minuta Skuja 118113 6.6 Katablepharis ovalis Skuja 6562 0.3 Katablepharis ovalis Skuja 26247 1.8 

. Step.hanodisc_us sp. 8202 1113.6 Ceratium hiruridinella (Mueller) Schrank 3281 689.5 Cyclotelia comta (Ehr.) Kuetz. 4921 63.3 Amphidinium Iuteum 
‘_ 

6562 1.1 Centric diatom (12u) 4921 3.0 Synedra. de_|icatissi,ma W. Sm. 6562 0.6 Fragilaria sp. Lyngb. 24607 199.4 Tabellaria ienestrata (Lygnb.) Kuetz. 141079 1047.3 Fragilaria ‘crotonensis Kitton 31169 143.0 Fragilaria sp. Lyngb. 19685 68.6 Stephanodiscus niagarae Ehr. 3281 291.0 Centric diatom (26u) 3281 26.1 Melosira distans v. Iirata 3281 9.3 Stephanodiscus niagarae Ehr. 6562 465.9 Tabellaria fenestrata (Lygnb.) Kuetz. 65618 736.4 Fragiiaria crotonensis Kitton 39371 - 148.3 Achnanthes sp. 13124 2.6 Cyc|otel_l_a comta (Ehr.) Kuetz. 6562 83.4 
Pennate diatom 4921 0.6 Ciliate 1640 1.3 Asterionella forrnosa Hassail _ 16405 77.3 Ciliate 1640 27.7 Centric diatom (16u) 13124 21.1 Strombidium sp. 3281 48.5 Centric diatom (Bu) 6562 1.3 
Ce_nt_ri_c diatom (100) 6562 2.7 

Strobilidium sp. 8202 13.5 
Ciliate 1640 1.4 
Ciliate 1640 1.1 
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Appendix Table 1.7 (cont.). Algal and ciliate concentration and biomass by size at Prospect Point, 1992-1994 

August 4, 1994

~

~ 

. Surface Bottom 
Taxon Cells/L biomass Taxon cans/L biomass 

' 
. - 

mg/ma .- _ m m’ 
Ap_hanothec_e clathrata G.S. West in W.&W. 4375 " ' ‘ 9.3 Aphanocapsa del_icati_s_sim_a W.&W. 17498 15.1 Anabaena flos-aquae (Lyngbye) Breb. 15311 291.1 Gomphosphaeria lacustris-v. cpmpacta Lemm 61244 36.0 Aphanothece nidulans Richter 4375 13.2 Aphanizomenon flos-aquae Ralfs 8749 6.8 
Chroococcus limneticus Lemm. 10936 5._1 Gleocapsa punctata Naegli 4375 0,5 
Gleocapsa punctata Naegli 59056 20.1 Gomphosp_hae_n'a aponica Kuetz. 4375 4,3 
Gomphosphaeria Iacustris v. compacta Lemm 13124 18.9 Coelosphaerium Naege_li_anum Unger 8749 63.7 
Dactylpcocoopsis Sm_ith_ii Fl. & F. C_hod. 4375 0.1 Aphanothece clathrata G.S. West in W.’&W. 34996 51.5 
Chroococcus dispersus (Keiss.) Lemm. 2187 0.3 Chroococcus dispersus v. minor G.M. Sm. 17498 1.6 
Microcystis aeruginosa Kuetz. 2187 14.7 Chroococcus Iimneticus Lemm. 4375 4.6 
Anabaena planctonica Brunnthaler 2187 14.5 Apha_noth_ece nidulabns Richter 4375 11.1 

‘ 

Oscillatoria limosa (Roth) C.A. Agardh 2187 175.5 Anabaena planctonica Brunnthaler 4375 27.8 
Gomphosphaeria lacustris Chodat 4375 2.2 Cyanophyte 2187 0.0 
Oscvillatoria minima Gic_k_|h_orn 2187 0.3 Staurastrum johnsohii W. & G.S. West 4375 21.1 
Oscillatoria limnetica Lemm. 2187 0.4 S_cer_1ede's'mus quadricauda (Turp.) Breb. 4375 0.5‘ 
Anabaena macrospora Kleb. 2187 21.2 Oocystis Borgei Snow 17498 6.6 
Cyanophyte 9843 0.2 Monoraphidium contqrtum (Thuret in Breb.) 4375 0.2 
Oocystis sub'rnar1na Lagerheim 8749 3.2 Oocystis submarine v. variebilis Skuja 17498 6.2 
Oocystis Borg'e‘i'-Snow 10936 13.2 Ankistrodesmus setigerus (Schroeder) West 4375 0.1 
Crucigenia r'é§tangulafis (A. Braun) Gay 6562 7.9 Gloeotila belagica (Nygaard) Skuja 8749 -34._5 
Anki,strod_esrrj1_‘i‘is setigerus (Schroeder) West 4375 0.2 Crucigenia quadrata Morren 8749 2:3 
Oocystis parva West 8; West 2187 0.8 Oocystis cra‘s‘s'a Wittrock ' 2187 2-.9 
Sphaerocystis Schroeteri Chod‘at 13124 9.0 Dictyosphaeriurn pulc_helJ,um Wood 4375 4.9 
Glceotila pelaglca (Nygaard) Skuja 2187 9.3 Oocystis submarina Lagerheim 4375 4.5 
Oocystis pusilla Hansgirg 10936 5.5 Crucigenia rectangularis (A. Braun) Gay 4375 4.1 
Nephrocytium Iimneticum (G.M.Smith) Skuja 6562 4.5 Scenedesmus quadricauda (Turp.) Bre_b. 4375 1.5 
Oocystis parva West 8. West 6562 2.7 Oocystis parva West & West 8749 2.0 
Crucigerlia quad_rata.Morren 6562 2.6 Oocystis pusilla Hansgirg 26247 4.1 
Mallomonas pumilio v. canadensis Holgren 2187 4.0 Euglena pjs_cilormjs Klebs 4375 6.7 
Erkenia subaequiciliata Skuja 29528 0.4 Dinobryon divergens lmhof 4375 0.3 
Chrysoptiyte 9843 1.0 Pseydokephyfion ellipsoideum (Pascher) Sc 13124 0.5 
Chrysophyte 160764 5.4 Chrysophyte 6562 0.4 
Chromulina sphaeridia Schiller 9843 5.2 Chrysophyte 4375 0.3 
Pseudokephyrjon stria_tu_r_'n Hil]ia_rd 6562 0:3 Stichogloea Doederleinii (Schmidle) Wille 21873 10.1 
Stichogloea Doederleinii (Schmidle) Wille 45933 14.1 Cryptomonas erosa Erh. 17498 15.6 
Cryptomonaserosa v. reflexa Mars. 4375 1.9 Cryptomonas erosa v_. reflexa Mars, 10936 6.3 
Cryptomonas Marssonii Skuja 6562 1.9 Rhodomonas minuta Skuja 19685 1.1 
Cryptomonas erosa Erh. 13124 15.9 Katablepharis ovalis Skuja 4375 0.3 
Fthodornonas mi_nuta Sk_uja 75461 5.2 Crytaulax vulgaris Skuja 2187 0.2 
Katablepharis ovalis Skuja 6562 0.4 Ceratium hirunjdinella (Mueller) Schrank 4375 667.9 
Ceratium hirundinella (Mueller) Schrank 2187 503.8 Peridinium Willej Huitteldt-Kaas 4375 297.8 
Peridinium pusillum (Penard) Lemm. 6562 15.8 Gyrnnodinium varians Sk_uja 4375 1.6 
Centric diatom (14u) 2187 2.7 Cyclotella cornta (Ehr.) Kuetz. 8749 90.9 
_Fragi|aria crotonensls Kitton 2187 6.9 Synedra delicatissima W. Sm. 4375 1.0 
Tabellaria fenestrata (Lygnb.) Kuetz. 6562 51.8 Tabellaria fenestrata (Lygnb.) Kuetz. 74367 507.9 
Stephanodiscusniagarae Ehr. 2-187 103.1 Achnanthes sp. 2187 1.0 
Fragilaria sp:"""'"'ngb. 2187 6.5 Asterionella fomtosa Ha_ss_a|l 6562 6.8 
Centric diatorn:;(1 1 u) 9843 5.8 Stephanodiscus niagarae Ehr. 19685 566.0 

.;3.;.- . Fragilaria crotonensis Kitton 8749 53.9 
Ciliate 2187 3.0 Fragilaria sp. Lyngb. 17498 19.2 
Ciliate 2187 12.9 P_enna_t_e diatom 10936 0.7 
Strobilidiurn sp. 4375 2.2 Centricldiatom (4u) 4375 0.1 

’ ’ 

Centric diatom (12u) "4375 4.0 

Strobilidium sp. 6562 15.8 
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Appendix Table 17 (cont.). Algal and ciiiate concentration and biomass by size at P_r'os'i':ectPoin1. 1992-1994 

August 17, 1994 
Surface Bottom 
Taxon Cells/L biomass 

_ 
‘lfaxon ceus/L biomass 

, . mglrri" 
‘ M , 

' 1‘ mg/m3 Gieocapsa purfctata Naegli 3281 2.2 Anabaeha c'ircii‘1'a’iiAs'H}'.-1(benh:dr'st 583 ‘o;9 
Lyngbya iirnnetica Lemm. 3261 0.7 Gomphosphaeria laeustris v. oornpacta Lemm 12249 9.7 Microcystis aeruginosa Kuetz. 3281 742 Microcystis aeruginosa_K_uetz. 583 0,3 Gomphosphaeria lacustris v. compacts Lemm. 11463 6.7 Chrococcus Iimneticus Lemm. 2916 1.2 Fthabdoderma lineare Schmidle 81 Lauterborn 8202 1.0 Osciilatoria minima Gicklhqm 553 0,1 Anabaena circinalis Habenhprat 8202 11.5 Gomphosphaeria aponica Kueiz. 583 1.5 Aphanothece niduians Richter 1640 3.9 Cyanophyte 533 o_o Anabaena planqipnica Brunnthaler 1640 12.6 Gleocapsa punc1a_ta Naegii 3500 2,3 Ghroocoocus limneticus Lemm. 4921 2.8 Aphanizpmenon flos-aquae Raiis 2333 2.4 GoVmphospha‘e'ria aponica Kuetz. 1640 1.2 Anabaena pianctonica Brunnthaler 583 .4.1 
Cyanopi_1y1‘eA 31715 1.0 Aphanocjapsa eiachista v. piandtonica G.M. 583 0.5 Cosmarium oepressum v. achrondrum 1640 2.4 Lyngbya Iimnetica Lemm. 1167 0.1 
Qocystis pusiIla.Hansgirg 21326 6.9 Gomphosjohaeria Iacustris Chodat 583 0.6 
Oocys1is.Bovgei Snow 8202 9.9 Cyanopnyte 437 0.1 
Sphaerocystis Schroeteri Chodai 3281 ‘ 1.9 Cyajnophyte 14436 0.6 
Gloeocystis planktonica (W.&'W.') Lemm. 6562 2.6 Staurastrum johnsonii W. 8. GS. West 1167 5.6 
Ankistrodesmus setigerus (Schroeder) West 1640 0.1 Franceia ovalis (France) Lemm. 2333 1.7 
Golenkia radiata (Chod.) Wille 1640 0.6 Dictyosphaerium puichelium Wood 583 1.2 
Eiakatothrix iac_u_stris 3261 0.1 Oocystis submarina Lagerheim 1750 1.0 
Oocystis submarina Lagerheim 1640 0.4 Oocystis pusilla Hansgirg 1167 0.5 
Gioeotiia pe|a‘gi_ca (Nygaard) Skuja 1640 0.6 Pianktosphaeria gelatinosa G_.M_. S_m. ' 2916 .:1o.s 
Oocystis lacustris Chodat 1640 2.4 Sphaerocystis Schroeteri Chddat 1 1167- 1;. 0.9 
Botryococcus braunii Kuew. 1640 2.9 Closterivum acicuialte (Tuffen) West 583 _.. 0.7 
Crucigenia quadrata Morren 3281 0.5 Eiakatothiix lacustris 

V 

1167' 
_ \_ 0.1 Oocystis pusiiia Hansgirg 15311 0.7 Oocystis Borgei Snow 3500 ’ 

5,8 Chlorophyta 13124 0.9 Oocystis parka West 8. West 583 . 0,3 
Dinobryon bavaricum Imhof 6_562 2.0 Monoraphidium contortum (T huret in Breb.) 583 0.0 
Saipingoeca irequestissjma (Zaoh_.) Lemm. 4_375 0.0 Nephrocytium agardhianum Naegeii 583 0.3 
Erkenia subaequiciliata Skuja 17498 0.4 Ankistrodesmus setigerus (Schroeder) W_e§t 563 0.0 
Dinooryon sp..Eh_r. (loose mohad) 6562 0.9 Ouadriguia ciosteroides (Bohiin) Printz 583 9.6 
Pieuromonas n‘astu:a Skuia 1094 0.1 Oocystis Borgei Snow 5249 1.9 
Chrysoohyie 22966 2.7 Tetraedron minimum (A. Braun) Hansgirg. 1312 0.8 
Sticnogloea Doéderleinii (Schmidie) Wille 13124 6.1 Oocystis submarina 1'/.varia_1_biiis Skuja 875 1.6 
Dinobryon cyiindricum 3281 0.1 Gioeotila pelagica (Nygaard) S_kL'ija 1 167 1.6 
Cry'pto'n:ionas Marssonii Skuja 8202 2.6 Planctonema Lautertiornii Schmidle 583 0.6 
Cryptomonas erosa v. retlexa Mars. 8202 2.3 Crucigenia rect_a'nguiaris (A. Braun) Gay 583 0.7 
Cryptomonas erosa Ehr. 9843 15.7 Gioeocystis planktonica (W.&W.) Lemm.. 2333 1.0 
Kafablepharis ovaiisskuja 8749 0.6 Scenedesimus quadracauda v. quadrispina (C 1750 0.5 
Cryptomonas phaseoius Skuja 2187 0.3 Crupigenia quadrata Morren 675 0.0 Rhodomonas minuta Skuja 94053 4.1 1 Goienkia radiate (Chod.) Wille 3062 1.0 
Ceratium hirundinelia (Mueller) Schrank 1640 178.1 Oocystis ;1usi||é.Hansgirg 1750 0.6 
Gyrnnodinium ordinatum Skuja 14217 4.9 Euglena pisci1ormis Kiebs 1750 1.8 
Fragiiaria crotonensis Kitt_on 1640 0.8 Stichogloea Doederleinii (schmidie) Wille 563 0.3 
Synedra deIicatissi_rna W. Sin. 1640 0.5 Erkenia subaequiciiiata Skuja 2167 0.0 
Nitzschia a_cic_uIaris W. Sm. 1640 0.1 Cnrysophyte 3062 0.5 
Centric diatom (18u) 1640 3.8 Chrysophyte 7437 0.4 
Cyciotelia cointa (Eh'r.) Kuetz. 1640 24.6 Stichoglcea Doederieinii (S_c_nmidIe) Wille 8749 2.2 
Fragiiaria sp. Lyngb. 1640 12.5 Chrysopnyte 3062 0.4 
Pennate diatom 1094 0.3 Chromuiina vagans Paschjer 3062 0.9 
Cyclotella ocellata Pantocseie 8749 2,5 ChT0""l-|_“n3 513- C.i.9Uk0V.V.Ski 3500 2-4 
Pennate diatom 1094 0.3 Fih_odo_mo’na:s minutavskuja 23185 1.5 
Strombidium sp. 1640 24.2 Katablepnaris dvaiis Skuja 875 0.1 

Cryptomonas Marssonii Skuja 10499 2. 2.7 
Ciiiate 3261 4.7 Fihodomonas iens .2187 4,; 1.2 
Strobiiidi_u_rn sp. 1640 5.1 Chroomonas Nordstedtii Hansgirg 437 .. 0.1 
Ciliate 3231 10.1 Cryptomonas erosa Erh. 5249 T (5.0 
Urotricha sp. 2187 0.9 Crybtomonas erosa v. reilexa Mars. 9187 5.3 

C,era'tium hirundinelia (Mueller).-Schrank 563 58.8 
Pennate diatom 583 0.6 
Pennate diatom 1 167 0.3 
Fragilaria sp. Lyngb. 1167 6.5 
Synedra nana Meister 563 0.1 
Nitzschia sp. Hassall 1167 0.3 
Centric diatom (28u) 2916 20.8 
Stephanodiscus niagarae Ehr. 1 167 71.5 
Fragilaria crotonensis Kitten 1167 5.3 
Tabellaria ienestrata (Lygnb.) Kuetz. 1167 3.4 
Centric diatom (16u) 875 1.9 
Pe_nna_t_e diatom 1312 012 
Cycioteiia ocellaia Pantocsele 7437 4.9 
Centric diatom (Bu) 6999 1.5_ 
Centric diatom (10u) 1750 0.7 
Cymbeila sp. 875 0.1 

Ciliate 563 14.2 
Ciiiate 583 3.7 
Ciiiate 1750 1.4 
l_Jrotricha_ sp. 583 0.6 
Qiliate 1167 9.0 
Ciliate 583 0.8 
CIlia_1e 583 5.5 
Strobiiidium sp. 2187 2.0 

1 1 1
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Appendix Table 17 (cont.). Algal and ciliate concentration and biomass by size at Prospect Point. 1992-1994 

September 1, 1994

~ 

~~ 

Surface Bottom 
Taxon Cells/L biomass Taxofn cans/L biomass 

mg/ma _ -. . ._ . . mglm’ 
Chroocboous iirfinetictis Lemm. 9624 17.3 Chroo'obcciJs‘limfi‘ét1'oiI§ Léffim. 6562 4.8 
Gom'phosi:Ir1'aeria Iacustrls v. compacta.Lemm 22748 9.7 Lyngoya limnetlca Lemm. 13124 7.4 
Glaocapfsa punctata Néegli 6999 1.4 Anabaena oircinalis Rabenhorst 1094 1.3 
Anapapina ciroinalls Fla'benh_or'st 11374 36.9 Gleocapsa punctata Naegll 2187 0.2 
Aphanizomonoh graoile Lemrii. 5249 3.5 Anabaena pianctonia Brunnthalar 1094 1.5 
Lyngbya limnetlca Lamm. ~ ' 3500 2.8 Gomphosphaeria Iaousttis v. oompacta Lamm 12030 8.4 
Aphanocapsa elaohista v. pla‘nctonic'a G.M. 875 0.7 Rhabdoderma llneare Schmidle 8 Lauterbom 1094 0.0 
Microcystis aemginosa Kuetz. 875 1.7 Oscillatoria Utermoahlil (Uterm.) J. de T 1094 0.9 
Gomphosphaeria ap_o’n|_oa Kigetz, 875 0.6 Anabaena flos-aquae (Lyngbye) Breb. 1094 17.5 
Gomphosphaeria iacustris Ctioqat 6124 0.9 Microcystls aeruglnosa Kuetz. 1094 4.6 
Miorocystis aeruginosa Kuetz. 875 3.5 Cyanootiyte 102802 2.7 
Aphanocapsa elachista v. conferta W.&W. 875 0.5 Golonlgia radiata (Clt1od.) Willa 2187 0.5 
Cyanophyte 34121 0.6 Qooys_tis_ Borgej Snow 9843 4.7 
Chroococcus dispersus v. minor G.M. Sm. 6999 0.1 Crucige_nia rectangulans (A. Braun) Guy 1094 0.6 
Planktosphaeria geiatinosa G.M..Sm. 875 0.4 Oocystis Iacustris Chodat 5468 3.0 
Closterium aciculare ('1' utfen) West 875 1.5 Oocystis pusilla Hansgirg 4375 0.5 
Gloeotila pelagica (Nygaard) Skuja 1750 2.6 Elakatothrix viridis (snow) Print: 1094 0.0 
Cotsmarium depressum (Naegeli) Lund 2625 3.9 Monoraphidium contortum (T huret in Breb.) 1094 0.0 
Staurastrum chaetocaras (S_ci:1roeder) G.M. 2625 1.6 Oocystis parva West 8. West 2187 0.5 
Crucigenia r'ec1angular_is (A. Braun) Gay 875 0.6 Gloeotila pelagica (Nygaard) Skuja 3281 4.2 
Oiiadrigula clo'sta'roidejs (Bohjin) Pn'nt'z 1750 0.0 Gloeocystis pianktonica (W.&'W.)’Lemm. 1094 0.3 
Oocystis Borgeisnow 2625 2.9 Elakaiothrix lacustris 2187 0.1 
Crucigenia quadrata Morren 875 0,1 Si-;en'edas'mu's quadricauda (T urp.) ‘Brain. 1094 0.2 
Oocystis parva West 8. West 9624 4.0 Aphanocabsa elaohista v. conferta W.&W. 1094 2.3 
Planktosphaeria gelatinosa G.M. Sm. 1750 2.5 Chlorophyta 2187 0.2 
Sphaerocystis Scnroeteri Chodat 2625 1.7 Moriorap't1idi_ur_ii contorturn (T huret in Breb.) 2187 0.1 
Nephrocytium agardhianum Naegeii 875 0.4 Oocystis s1_1br_na'rina§v_ anabilis-Skuja 63431 5.2 
Pediastrum Boryanum (Turp.) Menegh. 1750 7.5 Chlamydpmohas glojé priila Skuja 4375 1.5 
Gloeocystis planktonica (W.&W.) Lemm. 875 0.2 Petalomojnas c_:_urv'ata Skuja 3281 0.6 
Oocystispusilla Hansgirg 6999 1.2 Dinobryon sociale Ehr, 1094 0.0 
Oocystis parva West &West 13999 2.6 Dinooryon bAa_i'/aricum Imhgi 1094 0.4 
Dictyosphaerium elegans Bachmanni 3500 1.1 Erkenia subaequiciliaia Skuja 19685 0.4 
Oocystis Eremosphaerica G.M. Smith 875 3.4 Chrysophyte 2187 0.1 
Oocystis submarina v. variabilis Skuja 24497 1.6 Chrysophyte 98427 8.6 
Teiraedron minimum (A. Braun) Hansgirg. 5249 1 .4 Ochromonas sp. 2187 0.2 
Golenkia radiata (Chod.) Wine 6999 1.3 Pieuromonasinastua Skuja 4375 0:3 
Chioropnyta 875 0.3 Stichogioea Doederieinii (schmidle) Wiile 2187 0:5 
Slichogloea Doederieinii (schmidle) Willa 1750 0.9 Bicoeca cylindrica (Lackey) Bourreiiy 2187 0.1 
Djnobryon sociale Ehr. 4375 0.4 Dinobryon cylindricum 19685 0.7 
Dinobryon bavaricum Imhoi 3500 0.6 Ceroobodo aiexeievii Lemm. 6562 1.0 
S_alx3_ingoeca frequestlssima (Zach.) Lemm. 3500 0.1 Cryplomonas Marssonii Skuja 7655 1.8 
MalIomon‘as‘pseudocornata Prescott 875‘ 1.8 Cryptomonas erosa v. reilexa Mars. 14217 6.9 
Dinobryon cylindricum 1750 0.0 Cryptomonas erosa Em. 9843 7.9 
C_hr’omuIin‘a eiegans Doflein 14873 0.5 Cryptomonas ovata Erh. 1094 0.9 
Ciirysopfiyte 2625 0.1 Rhodomonas minuta Skuja 87491 4.9 
Dinobryon cylinfdricum 10499 0.3 Katabiepharis ovalis Skuja 17498 2.2 
Erkenia suoa_equ_iciliat_a Skuja 21873 0.5 Rhodomonas lens 4375 1.3 
Chrysopriyte 32372 2.8 Peridinlum pusillum (Penard) Lemm. 1094 0.4 
SaIp_ingo'eca irequjestjssima (Zaqn) Lemm. 9624 #4 Gymnodiniurri ordinatum Skuja .4375 3.2 
Kepnyrioh obiiduum Hilliard 3500 0.0 Synedra dgiioatissima W. Sm. 2187 0.6 
Ochromonas sp. 4375 1.3 Centric diatom (2Qu) 1094’ 3.4 
Cryptomonas ovata Erh. 3500 4.2 Pennate diatom 1094 0.2 
Cryptomonas erosa Em. 4375 4.6 Niizschia sp. Hassall 1094 0.3 
Rhodqmonas ijninuta Skuja 26247 1.3 Stepnanodiscusniagarae Ehr. 2187 195.9 
Cryptdmonas arosa‘ v. r'e_1lexa Mars. 10499 6.1 Synedra nana Meister 1094 ‘ 

.1 

Cryptomonas Mar onii Sk_uja 
' 

10499 1.4 Melo‘sir'a granuiata (Ehr.) Fialis 1094 . 9.4 
Katablepharis ova “(Skuja 7874 0.5 Pennaia diatom 1094 0.0 
Fihodomonas lens 

" 

9624 3.1 Rhizosoienia longiseta Zacn. 1094 3.1 
Gymnodinium eurytfipum Skuja 1750 3.8 Synedra a_1:_us K_u_atzin‘g 1094 1.2 
Amphidinium lutedm 1750 0.6 Centric diatom (611) 1094 0.7 
Ceratium hirundlnella (Mueller) Schrank 1750 193.9 Centric diatom (6u) 15311 3.1 
Gymnodinium uberrium (Allman) Koioid & Sw 875 18.1 Centric diatom (au) 17498 1.9 
Gymnodinium ordihatum Skuja 11374 10.1 
Penhate diatorri 875 0.1 Ciliate 1094 3.3 
Synedra delicatissima W. Sm. 3500 1.0 Mesodinium so. 1094 0.9 
Centric diatom (18u) 875 2.0 Cyclidiumzsp. 1094 1.6 
Rhizosolenia longiseta Zach. 1750 4.9 Ciliate 4375 23.0 
Tabellaria ienestrata (Lygnb.) Kueiz 875 6.5 
Centric diatom (10u) 875 1.4 
Stephanodiscus niagarae El-1r. 3500 173.7 
Centric diatom (300) 1750 16.7 
Meldsira granulata (Ehr.) Ralis 875 4.0 
Fragilaria crotonensis ifitton 2625 38.2 
Centric diatom (21 u) 875 3.0 
Centric diatom (20u) 7874 26.1 
Centric diatom (14u) 3500 3.5 
Cqnujic diatom (7u) 16623 3.2 
cejntric diatom (6u) 6999 0.7 
Centric diatom (Su) 3500 0.2 

Ciliate 375 2.2 
Ciliate 375 1 .2 
Urotncha sp. 875 0.6 
Strobilidiumsp. 875 3.3 
Ciliate 875 4.8 
Strombidium sp. 375 42.5 
Ciliate 875 10.8 

24,.‘ 47..-. .'?.'c._ 
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Appendix ‘Fable 17 (co}1t.). Algal and ciliate concentration and biomass by size at Prospect Point. 1992-1994 

September 18. 1994 .1 

Surface Bottom 
Taxon Cells/L biomass Taxon Ce|IsIL biomass 

_.. . mg/ma - 

. 

‘ 
- 

_ _ mg,m= Anabaéna sblitaria ta. planktonica Brunnt 1750 1.6 Lyngbya Iimnetica Lemm. " 
-6999 4,3 Microcystis aeruginosa Kuetz. 1750 4.6 Ariabaena flos-aquae (Lyngbye) Breb. 1750 4.1 Gornphosphaeria lacustris v. compacts Lemm 5249 2.3 Aphanocapsa elachista v. conterta W.&W. 2625 9.5 Anaoaéna circinaiis Rabenhorst 6999 12.2 Gomphosphaeria lacustris v. compacta Lemm 3500 0.7 Nephrocytium agardhianum Naegeli 1750 1.0 Miérocystis aeruginosa Kuetz. 875 0.6 Aphanocapsa elachista v. planctonica GM. 6999 8.4 An'ab'ae'n'a circinaiis Rabenhorst (5249 142 Giedcapsa punaata Naegli 1750 0.9 Aphanizorrienon gracile Lemm. 3500 9.0 Chroococcus dispersus v. minor G.M. Sm. 5249 1.3 Crirbococcus Iimneticus Lemm. 1750 0.2 Chroococcus Iimneticus Lemm. 1750 3.7 Cyanophyte 43745 1.5 

Lyngbya Iimnetica Lemm. 6999 6.0 Merismopedia tenuissima Lemm. 1750 0.2 Aphanizomenon gracile Lemm. 10499 19.6 Ulothrix suoiiilissima Fiabenhorst 1750 2.7 
Cyanophyte 

_ 
64743 1.5 Planktosphaeria gelatinosa GM. Sm. 1750 1.6 Monoraphidium contortum (Thuret in Brebb.) 5249 0.2 Dictyosphaerium eiegansiaachmanni 1_750 0.4 

Ankistrodesmus setigerus (Schroeder) West 1750 0.1 Monoraohidium contortum (Thuret in Breb.) 5249 0.2 
Gloeotila pelagica (Nygaard)A Skuja 1750 5.5 Oocystis submarina Lagerheim 1750 1.1 
Crucigenia quadrata Morren 5249 1.2 Oocystis parva West 8 West 1750 . 1.3 
Oocystis Borgei Snow 3500 7.0 Pediastrum Eoryanurn (Turp.) Menegh. 1750 19.7 
Coeiastrum camoricum Archer 1750 1.5 Gloeotila pelagica (Nygaardj Skuja 1750 3.3 
Elakatothrix Iacustris ‘3500 0.4 Ankistrodesmus setigerus (Schroeder) West 1750 0.0 
Crucigenia irregularis Wine 5249 2.1 Planktosphaeria geiarinosa G.M. Sm. 5249 3.4 
Ankistrodesmu'sia1cat_us(Chorda) Halts 3500 0.1 Cosmarium depressum (Naegeli) Lund 1750 1.8 
Oocystis pusilla Hansgirg 1750 0.9 Oocystis submarina v: variabilis Skuia 34996 3.7 
Dictyosphaerium eiega_'ns Bachmanni 1750 0.6 Scenedesmusquadricauda (T urp.) Breb. . 1750 . 0.6 
$phae'rocys_tis Sci-1'ro:eteri Chodat 6999 7.5 Crucigenia quadrata Morren 1750 0.2 
Chlorophyta 8749 4.6 Crucigenia irregularis Wine 3500 .:. 2_5 
Oocystis Darya West 81 West 15748 11.1 Oocystis Borgei Snow 1750 ‘ 0.6 
Oocystis suomarina v. variabilis Skuja 20998 1..1 Scourtieldia coroitorrnis Takeda 1750 0.6 
Oocystis pusjlla Harisgirg 27997 8.8 Tetraeoron minimum (A. Braun) Hansgirg. 1750 0.2 
Goienkia rad_ia_1a (Cho_d.) Wille 13999 2.5 Menoidium tonuosum Stokes 1750 0.9 
Saipingoeca fr'eques'tissima (Zach.) Lemm. 6999 0.5 Petalomonas curvata Skuja 1750 0.8 
Ciliate 1750 9.8 Petalomonas curvata Skuja 1750 0.5 
Ma_1io_r_nonas papiilosa Harris & Bradley 5249 7.1 Dinobryon sociale EH1’. 3500 1.5 
Dinobryon sociale Ehr. 3500 0.6 Mailomonas cratis Harris 3 Bradley 1750 5.0 
Dinobryon bavaricum Imhot 1750 0.2 Maliomonas pumilio v. canadensis Hoigren 3500 11.2 
Mallqmonas pseudocornata Prescott 1750 6.5 Maitomonas papillosa Harris &.B_r_'a‘d1e'y 1750 1.0 
Dinobryon cylindricum 3500 0.3 Mallomonas cratis Harris 8 Bradley 3500 6.3 
Erkenia subaequiciliata Skuja 43745 0.8 Mallomonas zellensis Fott 1750 4.4 
Chromulina sp. Cienkowski’ 5249 1.6 Erkenia suoaequiciliata Skuia 13999 0.3 
Chrysopnyte 8749 0.3 Stichogloea Ddederleinii (Schrnidte) Wille 1750 0.2 
Chrysophyte 27997 1.9 crirysoptiyie . 31497 1.1 
Chrysophyte 17'5o o.3 Chrysophyte 1750 0.3 
Chrysophyte 1750 0.2 Dinobryon cy|in'dricu'm 5249 0.1 
Chrysophyte 1750 0.2 Ochromonas sp. 3560 0.9 
Ochromonas giobosa Sizuja 3500 0.9 Cryptomonas erosa Em. 15748 23.9 
Saloingoeca frequestissima (Zach.) Lemm. 55994 2.5 Cryptomonaserosa 1'/. refiexa Mars. 17498 8.6 
Cryptomonas erosa v. reflexa Mars. 41996 53.__9 Cryptornonas Marssonii Skuja 4375 0.6 
Cryptomonas erosa Em. 66493 92._2 Cr'y'ptomo'na's ovata Erh. 6124 19.7 
Cryptomonas ovata Erh. 24497 21.8 Cryptomonas curvata Einr. 3500 26.5 
Cryptomonas retlexa Skuja 1750 2.6 Fthodomonas minuta Skuja 38496 2.6 
Cryptomonas piatyuris Skuia 1750 4.6 Cryptomonas tenuis Pasch. 1750 0.4 
Cryptomonas Marssonii Skyja 8749 1.7 Katabiepnaris ovalis Skuja 10499 0.7 
Cryptomonas curvata Ehr. 1750 10.5 Rhodomonas lens 3500 1,4 Rhodomonasminuta Skuja 138235 9.5 Cryptomonas pusilla.Bach. 3500 
Cryptomonas pusilla Bach. 5249 0.6 Cryptomonas tenuis Pasch. 5249 
Rhodomonas lens 26247 13.2 Gymnodinium ordinatum Skuja 875 
Ceratium hirundineiia (Miifeliejr) Schrank 1750 237.8 Ceratium hirundinella (MueI'ler)' Schrank 875 

V
. 

Peridinium inconspicuum Lemm. 1750 10.6 Gymnodinium varians Skuja 3500 . 

Peridinium Voizii Lemrn. 1750 . 2.->3 Peridinium pusillum (Penard) Lemm. 1750 6.8 Rhizosolenia Iongiseta Zach. 12249 32.5 Ftriizosolenia eriensis H.L Smith 5249 12.5 
Synedra delicatissima W. Sm. 8749 3.3 Melosira granuiata (Ehn) Rails 3500 30.2 
Asterionella formosa Hassall 1750 6.7 Cyciotella comta (Ehr.) Kuetz. 1750 26.2 
Fragilaria crotonensis Kitton 12249 2s_._e Rhizdsolénia longiseta Zach. 7874 5.9 
Centric diatom (16u) 3500 5.3 Synedra nana Meister 15748 1.3 
Lagerheimia genavensis Skuja 3500 10.6 T_abe_I1aria te'r_1'e'str'ata (Lygnb.) Kuetz. 3500 17.1 
Pennate diatom 1750 6.8 Fragiiaria crotonérisis Kitton 17498 24.4 
Entornoneis ornata (Bail.) Ram. 1750 135.8 Synedra delicat_iss_ima W. Sin. 6999 3.6 
Synedra delicatissima v. angustissima Gru 1750 7.5 Fragilaria sp. Lyngb. 5249 18.4 
Fragiiaria sp. Lyngb. 1750 15.0 Centric diatom (160) 1750 2.9 
Synedra acus Kuetzing 3500 8.7 Asterionelia formosa H_aj_s_sa|l 875 1.9 
Rhizosolenia eriensis H.L Smith 1750 31.9 Cyciotelia cdrnta (Ehr.) Kuetz. 1750 114.5 - 

Centric diatom (7u) 19248 2.7 Pennate qia,t_or_n, 375 0.1 
Centric diatom (Bu) 43745 13.3 Stephajnodiscué niagarae Ehr. 5249 245.3 
Centric diatom (16u) 13999 20.5 Synedfa sp, 375 0.2 

Synedra deiicatissirria v. angustissima Gru 4375 18.9 
Ciliate 1750 1_2_._9 Centric diatom (12u) 

' 

1750 1.2 
Ciliate 8749 28.2 Centric diatom (mi) 8749 1.7 
Strobiiidium sp. 1750 0.6 Centric diatom (60) 12249 1.6 
Ciliate 5249 10.2 Centric diatom (4u) 5249 0.1 
Ciliate 1750 39.4 
Strobilidium sp. 6.999 3.2 Ciliate 1750 ‘ 

3.5 
Ciiiate 1750 2.4 
Ciliate 4375 48.0 
Ciliate 1750 5.6 
Urotricha sp. 1750 1.3 
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Appendix Table 17 (cont.). Algal and ciliate concentration and biomass by size at Prospect Point. 1992-1994

~ ~ 
October 9, 1994 | Surface Bottom 
Taxon Cells/L biomass Taxon ceus/L biomass 

. 
_ 

7 

mg‘/m3 
. _ main,“

U Lyng_by‘a lirrfnetica Lemm. 6562 3.2 Ap‘h"a?ii‘zomenon gracile Lemm. 45933 54.3 
Oscillatoria limnetica Lemm. 29528 12.3 Gomphosphaeria Iaoustris v. cornpacta Lemm 13124 7.6 Aphianizomenomon gracile Lemm. 22966 32.9 Oscillatoria limnetica Lemm. - 39371 23,4 Dactylococoopsis acicularis Lemm. 3281 0.3 Lyngbya [imnetica Lemm. 3281 0,9 Cyanophyte 49214 0.7 Cyanophyte 26247 0.3 I Crucigenia quadrata Morren 6562 3.2. Dactylococoopsis Smithii R, & F. Chod. 3281 0.0 
Oocystis parva West & West -16405 5.7 Aph'anoc'a'psa delicatissima W._&W. 3281 6.9 

' " 

Ankistrodesmus falcatus (Chorda) Raifs 13124 0.5 Chroococcus limnetious Lemm. 3281 3.5 
Mon_oraphidium contortum (Thuret in Breb.) 22966 1.0 G_ompi_1osph_aeria apjonica Kuetz. 6562 15.8 
Planktonema nasuta Skuja 6562 3.4 Monoraphidium contortum (Thuret in Breb.) 29528 1.1 
Elakatothrix Iacustris 3281 0.3 Ankistrodesmus iaicatus (Chorda) Ralis 9843 0.4 
Tetraedron minimum (A. Braun) Hansgirg 3281 2.1 Pediastrum Boryanum (T urp.) Menegh. 6562 110.9 
Oocystis pan‘/a West & West 3231 0.9 Dictyosphaerium elegans Bachmanni 3281 8.6 ' 

Oocystis ‘Borgei Snow 9843 3.6 Sphvaerocystis Schroeteri Chodat 9843 1.8 D Pediastrum Boryanum (Turp.) Menegh. 3281 2.5 Oocystis parva West & West 6562 7.4 
Scenedesmus quadracauda (Turpin) Breb. 13124 6.5 Scenedesmus incrassatu_|u_s Bohlin 6562 1.5 
Mallomonas cratis Harris & Bradley 6562 8.7 E|ai<atothrix lacustris 3281 0.2 
Kephyrion littorale Lund 3281 0.1 Mallomonas cratis Harris & Bradley 26247 35.0 
Erkenia subaequiciliata Skuja 68899 1.2 Maflomonas pumilio v.. canadensis Holgren 3281 10.6- 
Salpingoeca irequestissima (Zach.) Lemm. 101708 5.1 Erkenia—su,baequici'|iata Skuja 160764 4.8 
Chrysophyte 42652 5.3 Chrysophyte 9843 6.0 
Cryptomonas erosa Erh. 62337 85.6 Kephyrion littorale Lund 6562 0.3 
Cryptomonas erosa v. refiexa Marsson 124674 86.5 Bicoeca socialis Lauterbom 22966 2.0 | Cryptomonas cun/ata Ehr. 22966 78.4 Mallomonas coronata Bolochonzevy 6562. 19.8 
Cryptomonas Marssonii Skuja 26247 6.7 Dinobryon sociale Ehr. 3281 0.8 
Cryptomonas ovata Erh. 13124 20.3 Salpingoeoa frequestissima (Zach .) Lemm. 42652 2.5 
Cryptomonas reflexa Skuja 9843 6._4 Chrysophyte 6562 0.4 
Katablepharis ovalis Skuja 3281 0.2 Cryptomonas erosa Erh. 75461 147.9 
Rhodomonas iens 9843 3.3 Cryptomonas erosa v. reflexa Mars. 170607 91 .9 
Cryptomonas phaseolus Skuja 3281 1.5 Cryptomonas Marssonii Skuja 39371 10.6 
Rhodomonas minu_ta.Skuja 134517 8.2 Cryptomonas ovata Erh. 6562 6.9 
Rhodomonas tenujs Skuja 3281 1.2 Cryptomonas curvata Ehr. 22966 34.3 
Chroomonas Nordstedtii'Hansgirg 6562 1.1 Rhodomonas rriinuta Skuja 88584 5.7 —— 

Gymnodinium inversum 6562 22.3 Cryptomonas pusilla Bach. 6562 »3._9 
Gymriodinium ordinatum Skuja 6562 6.9 Cryptomonas tenuis Pasch. 9843 3.2 ' ‘ 

Gymnodinium varians Skuja 6562 3.1 Cryptomonas tetrapyenoidosa Skuja 13124 20.0 I Centric diatom (21u) 3281 15.5 Katablepharis ovaiis Skuja 6562 0.4 - 

Rhizosolenia Iongiseta Zach. 13124 21.5 Cryptomonas pusilla Bach. 13124 3.7 
Stephanodiscus niagarae Ehr. 3281 212.4 Gymnodinium ordinatum Skuja 13124 13.9 
Fthizosolenia eriensis H.L. Smith 22966 459.1 Gymnodinium helveticum v. achroum Penard 3281 47 5 
Centric diatom (16u) 3231 5.3 Steph‘ano‘dj_sjcus niagarae Ehr. 39371 1849.8 I Melosira granulata (Ehr.) Ralfs 42652 ’ 504.0 Cyclotellacomta (Ehr.) Kuet_z;. 3281 31.4 
Fragilaria sp. Lyngb. 16405 45.6 Tabellaria fenestrata (Lygnb.) Kuetz. 6_562 111.8 
Fragilaria crotonensis Kitton 42652 208.6 Fthizosolenia eriensis H.L. Smith 62337 289.7 
Ast'e'rionel|a.formosa Hassall 13124 39.5’ Fragilaria sp. Lyngb. 22966 86.2 ' Pennate diatom 3281 16.5 Fragiiaria crotonensis Kitton 82023 318.5 
Synedra d_elica__tissi_ma W. Sm. 6562 8.3 Astérionella iormosa Hassall 19685 51.4 
Synedra sp. , _ 3281 2.8 Melosira granulata (Ehr.) F1'alfs 68899 1273.8 
Centric diatom (611) 436360 50.1 Centric diatom (6_u) 439641 44.8 
Centric diatom (Bu) 157483 27.8 Centric diatom (8u) 91865 18.5 
Centric diatom (10u) 26247 12.4 Centric diatom (4u) 6562 0.2 
Centric diatom (4u) 6562 0.2 Fthizosolenia iongiseta Zach. 3281 5.8 ' 

Centric diatom (10u) 13124 5.7 
Ciliate 6562 6.7

_ Strobilidium sp. 3281 4.4 Urotricha sp. 13124 12.7 
Strobilidium sp. 3281 1.1 
Ciliate 3281 38.7 
Urotrichasp. 22966 21.2 D Ciliate 6562 118.5 
Ciliate 3281 6.2 
Vorticella sp. 3281 21.8

I 

1 14 I



Appendix Table 18. Algal and c'il7iate co11cenmatio11 (cellslper liter)~an‘d‘ biomass (mg/1113) by major taxo11, Prospect Point 1992-11.994. 

1992 ~ 

July 30 surface . July 31 bottom 
. 

August 13 surface August» 13 bottom 
Algal group Co11c. Biomass Co11c. Biomass Conc. Biomass Conc. . Biomass 
Cyanobacteria ‘1 13652 104.1 26248 17.4 341216 276.9 29090731 50.8 
Chlorophyta 

_ 
30408480 1092.1 84833260 4098.2» 5166757500 6093.6 231962100. .. . 5305.0 

Etiglenophyta 0 0.0, 0 0.0 0 0.0 0 
I 

0.0 
Chrysophyta 6562 0.1 1 16405 1.1 96239 35.4 144360?‘ 
Cryptophyta- 19685 1.3= : 0 0.0. 13124 7.7 13124:; 5.6 
Pyrrophytav 14698 1890.6. 1094 151.711 ~ 4375 469.2 10945 151.7 
Diatoms 

. 
78217 771.3. 115928 1002.8] 34998. 264.4 34997‘; 156.4 . 

Total Algae 30641290 3859.4 84992940 -5271.31: 1167247400 714711 232446600‘, 
_ 5709.1. ":7 

—- Total Ciliate 7612 60.0 4375 4.0; 8749 5.5 20779 23.2 G . .

\ 

Sept 16 surface Sept 16 bottom 31 Oct 4 surface 1 

_ 

Oct 4 bottom 3 
Algal group Conc. Biomass Conc. ‘Biomass Conc. Biomass ». Conc. Biomass 7' 

Cyanobacteria 212895 276.7’ 4163702 386.5§; 269033 311» 1 .81 126863. 86.33. 
Chloropjliyta 4635553 . 294.8 . 4413909 39513:: 2318503 235.8;- 3265593 86.9} 
Euglenophyta 0 

V 

0.0. 0 0.03 0 0.0 
_ 

0 0.0 ' 

Chrysophyta 
I 

122487 ' 

8.9 349962 20.8’ 
f 

260284 17.0 - 242788 . 20.1 
Cryptophyta 104989 ,0 23.9 139984 62.01. 69993 8.9 

‘ 
' 874.9 0.3 

Pyrrophyta 0 = 0.0 0 0.0. 0 0.0 . 0 0.0 
. ;,. 

Diatoms 217267 47$ 6469.6 . 297468 3963.4. 459325 9834.1 E," .391525 7275.6 

Total Algae 5293191 7073.9 5665025 4828.1; 3377138 10407.8 4035518 7469.2 

TotalCiliate 131123 43.3 2187 6.7 
4 

0 0.0 34996 56.2

~
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Appendix Table 138 (cont). Algal and ciliate concentration (ce11s;per liter) and biomass( mg/ml) by major taxon, Prospect Point 1992-1994. 

1993 
Jan 28 surface f.1an 28 bottom March 26 surface March 26 bottom May 21 surface May 21 bottom 

Algal group Conc. Biomass Conc. - Biomass Conc. Biomass Conc. . Biomass Conc. Biomass Conc. Biomass 
Cyanobacteria 74367 134.3 59056 ~ 137.9 452765‘. 1271.6 100613? 43.83 65621 56.3 4375‘ 1.2 
Chlorophyta 2136962 102.1 2272572 1.58.6 18963630. 1079.9 6454632 246.2 463702’ 6457 4991351 3.23.2 
liuglcnophyta 0 0.0 0, 0.0 0 0.0 6561 18.6. 0. 0.0 0 0.0 
Cltrysophyta 69992 3.7 306217. 24.2 1364856 65.3. 166232 56.3 1496094’ 170.2 264223. 39.4 
Cryptophyta 253723 34.4 52494: 4.9 367460. 49.0 647432 185.6 31.4967 130.6 83992 44.9 
Pyrrophyta 6562 180.9 65.62’ 1 31.6 52494 467.0 174982 104.0 78742 572.6» 30623. 778.3 
Diatoms 111549 932.6 74367; 683.51 229662 512.7’ 51 1819 1577.2 402458‘ 9425.9 1636110 3636.6 

Total Algae 2653-1:55 1388.0 
. 

277126831 1040.71 21430870 3445.6 8062271 2231.7 2821584 10420.3 55318174 4823.6 

Total Ciliate .2.1‘l8'7 A 79.4 1 13123 1-8.5 52494 
A 44.0 61243 

‘ 

92.7 52495‘ 459.6 34998 455 

June 19 surface June 19 Bottom July 15 surface July 15 bottom Aug 13 surface Aug 13 bottom 
Algal group Conc. Biomass 

, 
Conc. Biomass Conc. Biomass Cone. Biomass Conc. Biomass ~ Con_c. 

1 Biomass 
Cyanobactcria‘ .1076 1 51 94.2; 60369 75.0 129869 60.8 818913 219.21 546811-9 532.1 ~ 424330; 238.7 
(‘.h1oroph_yta 1060390‘. 73.3‘ 926526 901.5 530413 19.1‘ 204727 177.9 

E 498699 354.0. 
. 

721801 88.7 
Eugtlenophyta 0: 0.0: 0. 0.0 0 o._o 0 0.0; 

' 

o 0.0; . of 0.0 
Chrysophyta 8504101‘ 103.9‘ 377959 4‘5.6 0 0.0 

1 
493447 29.81 

' 

266846 24.25 2362251 169.7‘ 
Cryptophyta 1 15488: 51.4 194229.‘ 33.3 0 0:0 

._ 

136485 25.31’ 214352 68.7? 107988, 26.5 
Pyrrophyta ()3 0.-0 5249. 228.7 0 0.0 

‘ 

10499 6.6.; 26248 8056.5; 1.3124 1396.8 
1)i:t1mn.\‘ I5-18611‘ 31.13.‘) 315236 3.17-1.1 17771 111.‘). 1 -12782‘) ‘)5()2..'1’ ¢1.j1‘)‘)88 3371.57 109366 I“)? I .9 

Total Algae 2288763 3455.6 11779558 4658.2“ 
' 

678053 94.8; 2091900 10021.1 1692952 12407.0 1609834 3892.3 

Tota1 Ciliate 68242 918.8 57744 135.9 0 0.0} 94490 268.5 21874 744.1 26248‘ 81.8

~



L11 

Appendix Table 1:8 (cont.). Algal andrciiliate concentration (cells per liter) and biomass( mg/ms) by major taxon, Prospect Point 1992- 1994. 

-1993 

Sept 17 surface Sept 17 bottom Oct 6 surface Oct 6 bottom 
Algal group - Conc. Biomass Cone} Biomass Cone. Biomass. EC Conc, B*iom_ass— ;§ 

Cyanobacteria 367460 420.4 813663 1 1 1.6 629935 6060* 1039389‘ 501.9- 
Chlorophyta 9658981 10802 7760432 696.4 157482 207.41 * 12231 15 269.75. 

Euglenophyta 0 0.0 0 0.0 0 0.0 0 0.0" 
Chrysophyta 131236 20.0 148734 5.2 524945 26.3 960646 51.7 
Cryptophyta 122487 50.0 43745‘ 19.0 1 10238 22.7 346463 25.9 
Pyrrophyta 0 0.0 8749', 20000 10499 6.2 0 0.0. 
Diatoms 586188 12563.4 551190,j 15639.7 813662 22429.3. 640428 25310.2‘ 

Total Algae 10866350 14133.8‘ 9326513. 18471.8 2246761 23297.9 42100411 26159.5 

Total Ciliate 17498 34.1 8749;‘ 23.8 20996 41.5 10498. 18.7



1.1- ', -.~ :‘ 

A endix Table 18 (cont. . Al al and ciliate-coriceri/{ration (cells per liter) and biomass( m m’) by major taxon, Prospect Point 1992-1994. PP 8 

1994 -
‘ 

March 18 surface 
1 

March 18 bottom May 26 surface May 26 bottom June 9 surface June 9 bottom 
Algal group Cells/1; Biomass 

‘ 
Cells/1. Biomass Cells/L Biomass Cells/L Biomass Cells/1. Biomass Cells/L Biomass 

Cyanobactcria 123582 21.71 843194 79.8 26248 8.9 174991 4.2 36745 68.5 10498 4.0 
Chlorophyta 14218 6.2 492115’ 59 1902925 121.2 16273-29‘ 95.8 650931 40.5" 850410 64.9. 
liuglcnoplnytn 0 0.0: 0 0.0 0 0.0 43.75‘ 13.4: 0 0.0 0 0.0 
Lflirysopliyta 448391 28.6 199041 35.9 366.1489 303.1 1456721 168.5" 2503987 170.8‘ 

, 1044640 150.7 
Cryptophyta 307312 31.0} 32-809. 6.4 949276 155.5‘? 319341 66.0‘ 855660 352.31. 456701 1=67.3 
Pyrrophyta 1.4218 1 10.4’ 1094 1.1 . 21.873 37.53 43746 280.2 36746 114.6 26246 125.5 

. -Diatoms 225290 38.0 V 34997‘ 80.7‘ - 608062 1394.1 424331 . 3003.3 "'7-34919 5432.7’ ' 320215 331329. 

Total Algae 1 13301 1. 236.0‘ 11.-60350 2119.8 71169873 
‘ 

2020.2 3893342 36313 4818988 6179.3 2.708710 3827.0 

Total Ciliatc 5468. 18.2 13124 47.3 52496 - 824.6 34997 108.6 52493“. 175.3 31496 185.81‘ 

5: 

.1une23 surface - June 23 "bottom » July 7-surface July 7 bottom ‘July 2.1'.sur’facc ‘ July 21'botIom 
Algal group - Cells/L Biomass Cells/L Biomass Cells/L Biomass Cells/L 

‘ 

Biomass 
; 

Cells/L Biomass ‘ Cells/L Biomass 
Cyanobacteria 20997‘ 43.6 68242 90.8 59057 75.6 194228"; 90.6‘ 132879 184.2"; 888584 190.7 
Chlorophyta 1291363‘ 1:02.81 1265117 58.2 2119466‘ 291.5 1900298‘ 889.93 123034 95.1 

_ 

113192 79.3 
Euglcnophyla ’ 

0. 0.0 5249 95.3 0 0.0 0. 0.0: 0 0.0. 6562 3.3 
Chrysopbyta 1.223121 1 16.4 1496093 1 1.12.0 570877 43.0 278221 13.01 196855‘ 31.8’ 154202? 36.6 
Cryptophyta 194230 20.2 456701 

_ 

100.27 413395 24.5.‘ 451452 59.8} 65619 12.6 154203 15.2 
1‘_\'rroph._vla 0 ' 

0.01 62993» 992.1‘ 
; 

0 (1.0 10499 59. 1| 0 0.0 9843 690.6 
l)i:1lom.~: 

. 

125985" (147.0 56168.‘) 4307.7: 347776 11986.77 5319695 4’559.8f‘ 159124» 1561 :7 270676 19430 

1101211‘ Algae j 2855696 9299 39 116084: 57563;: 3510571 242 1 3354393. 56721 67751 1 1885.4 797262 2958.7 

1Tota1:Ci1ia1e ~ 155748 20.7 -26246; 
_ 

60.31‘ 119686 2‘4.5i 26247 27.5 6561 77.5 11482 16.0 3.



Appendix Table 18 (com.). Algal and ciliate concentrat»ion:(cells per liter) and biomass( mg/m3) by major taxon, Prospect Point 1992-1994. 

1994 
Aug 4 surface Aug 4 bottom Aug 17 surface Aug 17 bottom ’ 

Sept 1 surface 
Algal group Cells/L Biomass Cells/L Biomass Cells/L Biomass Cells/L. Biomass Cells/L Biomass 
Cyanobacteria 141079 586.8 172796 223.7 79286. 1 17.8 41702 24.8 11 1 1 13 80.4 
Ch‘1'or.ophyta — 78742 58.7 124677 95.5 85848.’ 32.8‘ 38787 

_ 

438.9 95367: 43.0 
liuglenophyta 0”. 0.0 4375 

_ 

6.7 0" 0.0 1750.1 1.9 0' 0.0 
Clirysophyta 264660 30.3. 50309 111.6 75462.: 12.3 31.6423 

f 

7.0. 1 1.5491» 9.8 
Cryptophyta 106084 I 25.3 54681 23.5 131236 

. 
25.61 51619;‘ 

A 

16.9‘ 7261851. 21.3 
Pyrrophyta 87491; 519.7 13125 967.3 15857 183.01 58315 58.8 174991! 226.5‘ 
Diatoms 251531 176.7 161 858 1251.5 20777‘ 45.4. 30332’ =1 1.8.0 56871‘: 285.31 

Total Algae 624467 13.97.51 581821 2579.7 408466 4169‘ 1964 1 276.2 468'959f 666.3. 

Total Ciliate . 8749 3 18.2%’ 6562, 15.8 12029 45.0 8019- 37.2 6125' 65.4" 
__

I

3 
Sept 1 bottom 

g 

Sept 18 surface Sept 18 bottom ‘Oct 9 surface ' Oct 9 bottom 
Algal group Cells/L Biomass 

, 
Cells/L Biomass Cells/L Biomass Cells/L Biomass Cells/L Biomass 

Cyanobacteria 143269‘ 39.5} ‘115487‘ . 63.0 71743 44.7 1 11551 49.4 144361 1.12.8 

Chlorophyta 10827235 23.72 129487 55.7 73494 43.8 101710 29.8 75462 131.8 
E-uglenophyta 3281 ' 0‘ 0.0 5250 2.2 0 0.0 0 0.0 
Chrysopllyta 159670. 12.31; 174982 33.7 73495? 32.2 2231-02 20.5 288720 82.3 
Cryptophyta 1421731.! 25.9.’ 316716 210.7 ~ 110239 8-5.5 419956 

. 299.5 ' 452766 328.4 
Pyrrophyta 5469 1 3.5: 

' 5250 250.8 70001 75.1 1.9686 32.3 16405 61.4 
‘Diatoms 4702913 220.01 131239 327.1 1l1¢lil3 428.0 800542‘ 11629.5 859597 4087.6 

Total Algae *609l(>3;:V 325.6; 2173:1161 941.1 452334 7 1 Il..4 1676547" 2060.9 1837311 45804.1 
1 

1 

_ 

. - 

Total Ciliate 7657“ 28.81 26247 94.6 1 1375 60.9 9843 1 1.0 55776 220.2
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Appendix Table 19. Algal concentrati‘on (cells perIL) and biomass (mg/m3) by size for Prospect Point 1992-1994. 

1992 
July 30 surface July 31 bottom August 13 surface August 13 bottom 

Size . Cone. 
I 

Biomass Cone. Biomass Cone. 
I 
Biomass Cone. 

I 
Biomass 

0pm-211m . I‘ 0 0.0. O 0.0‘ 0. 0.0 O 0.0 
2.01;u'»m-10pm 4' 30335250* .1'009.9~‘ 84794990 4049.5- 166656000 6023.8 232169900 5047.9: 
10:01pm-20.u%mf 

. 
91866. 69.9? 39372 43.4 258099‘ 1.34.57 217635 1.0813 

20.01um—40,um, 170609 724.81: 91866 440.2 79618; 224.4‘ 14217 21.7 
40.01pm-64pm‘ 9 1911601 

9 

616.61 3281 1 539.7 45496: 263.41 185.92 72.0 
>64um I 24410 1438.311 33905. 198.4 208230}; 501.0 26249 459.3 

E Sept 16 surface -1 Sept 16 bottom Oct 4 surface Oct 4 bottom 
Size Cone. Biomass Cone. Biomass Cone. 

I 
Biomass Cone. " Biomass 

Oum-2pm 0 "0.0. 2187' “ 3.7 0 0.0 O; 0.0 
2.01 um-10pm 4739084 237.1 4626075? 303.3 2508797 2_09.7 3'466823:1 128.6 
10.01pm-20pm 153109 104.6 122486‘: 25.6 91865 45.7 43745‘ 27.7 
20.01pm-40pm 81658 462.3 360896 I 181.8 297468" 1070.7 150922 990.7 
40.01 um-64‘pm 64160 3365.4 347777 2549.4 262471 6957.4 212.167 5296.1 
>64-um 255180 2904.5 205604 764.4 

I 

216537 2124.2 161861 1026.2‘
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Appendix Table 19 (cont). Algal concentration (cells per 1.) and biomass (mg/ml) by size for Prospect Point 1992-1994. 

1993 
Jun 28 surface Jun 28 bottom March 26 surface March 26 bottom 1\«1zi_v 2| surface May 21 bottom 

Size Conc. 
| 

Biomass. Cone. Biomass Cone. Biomass Conc. 
I 
Biomass Conc. Biomass Conc. Biomass §_ 

(lpm-2pm 0 ‘ 0.0 0 0.0 0 0.0 0 0.0 0 0 0 0.0,? 

2.01pm-10pm 229-1-1-15 - 215.5 2580977 168.3 20577830‘ 2400.6 6883338‘ 299.0 1754191 ' 
' 72.7 5196954 3250' 

l:(1.0liiIn-20;un 241-1074 22.0 65617 111.1 -1 199541‘ 79.7 822413 362.] 393710 216.‘) 86618 51.6 
20.01pm-40pm 87490 279.7 67806 4464 282157 483.3: 120298 610.5 231852 2540.9 70868 306.1 
40.01pm-64pm . 10936 300.1 1531 1 260.9] 6562 390.2 32808‘ 546.9 201230 7384.4 78742 3606.9

3 

>64pm 153.10 570:8 41557 134.0} 144360 91.8 203414 413.2‘ 240601 205.4 104992 534.0 . 

June 19 surface June 19 Bottom 
I 

July 15 surface July 15 bottom Aug 13 surface Aug 1'3 bottom. 1

1 

Size Cone. Biomass Conc. Biomass I Cone. Biomass Conc. Biomass Conc. Biomass Conc. Biomass 
Opm-2pm 0 0.0 0 0.0” 0 0.0 0. 0.0 0 0.0 0 0.0;_ 

2.01pm-10pm 1881928 84.4: 11118132 348- 597398: 329 1175876 57.9 616809 23.0 826788 30.83 

10.01pm-20pm 112863 63.3‘ 317590 97.1 ' 13670 11.4 251973 1528- 279971 165.-8? ‘205605 225.0‘; 

,.20.0»1pm-40pm 194230 640.4‘ 194229 1 144.8 
‘ 

1367 0.4 209976 797.4 192482 456.6 153109 272.2 
v40.0'1pm-64pm 39372 2558.4’ 73491 2396.4 2734 1.1 162732 7975.2 126863‘ 32628 56869 1662.2 
>64'pm 1 60370 109.1 76116‘ 985.1. 62884 49.0 291343 1038.0 476827 8498.9 367463 17022 

Sept 17 sur'1‘.icc Sept 17 bottom Oct 6 surface Oct 6 bottom 
Size Conc. Biomass Conc. Biomass Conc._ Biomass Cone. 

I 
Biomass 

Opm-2pm 17498 43.3 17498 4.8 0 0.0 10499 9:9 
2.01pm-10pm 9737723 824.8 82941261 636.1 808416" 149.1’ 2719209 199.2‘ 

10.01pm-20pm 131236 59.8 183730 ' 32.0 241475 246.8, 503943 1821 
20.01pm-40;un 4-1620.1 1645.5 3 1-1965 1803.0 656179. 3747.11 356958 

_ 

6822.0 
40.01pm-64pm 288719 11177.5‘ 376210 13635.5 435704‘ 18988.1. 509195‘: 18451.3. 

>64pm 244973‘ 383.0:j 139984 '2360.5 104987 166.9 
’ 

110237‘ 495.1

a 

n.-~.
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Appendix Tabie 19'(cont.). Algal concejitration (cells per L) and sbiomass-(mg/ma) by size for Prospect Point 1992-19_: 
1 '1~ 

1994 
March 18 surface March 18 bottom May 26 surface. May 26 bottom June 9 surface June 9 bottom 

Size Cells/L , Biomass 1 Cells/1. 
I 

Biomass 
I 

Cells/L Biomass Cells/L 
I 
Biomass Cells/L 

I 
Biomass 1 Cells/,L 

I 
Biomass

I 

0um—2}tm 2187 0.23 0 0.0, 0. 0.0 13124 3.4 0 0.0 0 i 0.0 
2.01pm-10pm 79.3980. 653 1049890 75.7‘ 5695650: 371.2 3162791 233.3 3076177 150.2 2152274‘ 104.3 
1"0.0‘1‘}1I11-2011111 299657 36.717 ‘ 68899 37.9: 774294} 200.4 306239 127.5 587936 158.2 1.67982 150.8 

:_ 

20.0_1:pm-40pm 19687» T 116.1 19687: 84.5 78744 2099 1006.15‘. 230.0 299218‘ 6907 131233‘ 3198 
40.0’1;pm-64pm 1094 0.1‘. 1094‘ 1.6 34997; 952.6. 3499.77 2831.8 115487 4707.4 68242 31994‘ I 

>64um 16406 18.2 v 20780‘. 10.2 . 586188 286.2 275596‘ 205.4 740170 472.8 188979 52.7 

June 23 surface June 23 bottom July 7 surface July 7 bottom Lluly 21 surface July 21 bottom 
Size Cells/1. Biomass Cells/1. t Biomass Cells/1. Biomass Cells/L 

I 
Biomass Cells/L Biomass Cells/L Biomass 

Oum:-2pm 524‘) 12.8 5249 9.3 0 0.0 0 0.0 183731 30.5 36090 3.9 
2.01‘um-10pm 2509237 126.4 2787457 109.6 2578791 1139.6 2304508 

I 

670.0 160766 225.1 298563 105.6 
10;01'unt-2011111 99739 79.9 425204 1549 465890 50.9 425205 65.4 103349 1131 121394 115.2 
20.01-pm-40pm‘. 99738 219.3 257221 10337 183732 905.9. 199477 

1 

834.9 86944 257.5 96786 20114 
40.01um-64um 20998 288.0 1 10238 33905 111551 1069.5 136485 ' 2971.6 72180. 1028.3 165686 1608.8 
>64um 120735‘ 203.5 330715 10583 170607 255.3 2887.18 1130.3‘ 7054.1. 230.9 78743 923.9 

Aug 4 surface Aug 4 bottom Aug 17 surface Aug 17 bottom. Sept 1 surface Sept 1 bottom 
Size . Cells/1-_ 

I 
Biomass Cells/1.. Biomass Cells/,L Biomass Cells/L Biomass Cells/L Biomass Cells/L Biomass 

0pm-2pm 191387 11.1 211874 1.7‘ 63977 4.3 16185 0.7 92741" 6.0 211073‘ 14.3 

2.01pm-10pm 160765" 42.5 157485 92.6 231,303 41.6 97989 46.4‘ 181108, 39.4 253726, 44.2 
10.0'11ll11-2011111 114833 2603' 76556 41.7 32808 36.21 26102 16.1 85743, 69.6 -82023, 116.0 

20.(1i1IIl11-4011111 481211 42.5‘ 118114 149.2: 45930 49.51 36308 44.2 65619 81.6 47027 25.8 
40.01 um-64}tm 19686 168.2 153109 216243 9842 181.9 8749 146.8 10500’ 377.8‘ 328'1 196.2 

>64um 89676 872.9 54683 132.1 24606. 110324 11082 22.0 33248 91.7 12033 
_ 

29.1 

Sept 18 surface Sept 18 bottom Oct 9 surface. Oct 9 bottom 
Si‘/c 0:113/1 

I 
liimttuss Cells/I. 

I 
llininuss ('c|ls/1,. 

I 
Iliumass ('c11s/1. 

I 
11101111155 

011111-2jttn 997-111 
I 

17.11 109363 1-1.6‘ 127956 7.5 98427 9.7’ 

2.0:11tm-10t1nt 488197 
1 

161.0, 171-186 8418} 1197531 335.3 1236902 423.31 

10.01pm-20pm 183732 225.9. 82243 104.0 147642 232.0 124676 210.71: 

20.01um—40um 52495 45.0 20999 67.8‘ 29529 25.3 36091 
I 

2020 
40.01.um-64pm 3500 373.6. 20123. 344.8 ‘ 9843 215.8 59057 1988.1 ‘ 

>6-1}|In 415-197 1177 -18120 95.5 164046 12-15.1 282158 1970.3 

1 
,.5

1‘
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July 31, 1992 A_bu11da_r_1_ce (number/ms) 

Appendix Table 20. Zooplahkton densities and percent composition at Prospect Point. 1992-1994. 

-.'- 
.‘ ,3.‘ ..¢_ "..-:».._,g~'.'. L.‘-. .. 

Percent Composition 
T-axon Stage Replicate 1 Replicate 2 Mean’ 1 

Replicate 1 Replicate 2 Mean 

Nauplii 30378.7 32085.3 31232.0 15.6 14.5 15.0 

Acaitthocyclops vemalis total immature 341.0 0.0 170.5 0.2 0.0 0.1 
total adults 0.0 341.3 170.7 0.0 0.2 0.1 
Species total 341.0 341.3 341.2 0.2 0.2 0.2 

Diacyclops bicuspidgtus t_hom_asi total immature 84991.0 1054720 95231.5 43.6 47.7 45.6 
total adults 2730.7 5120.0 3925.4 1.4 2.3 1.9 
Species total 87721.7 1 10592.0 99l;56_.9 45.0 50.0 47.5 

Mesocyclops edax total immature 0.0 0.0 0.0 0.0 0.0 0.0 
‘ 

total adults 341 ._3 0.0 170.7 0.2 0.0 0.1 
Species total 341.3 0.0 170.7 0.2 0.0 0.1 

Skistodiaptomus oregonensis total immature 11264.0 .‘122S8.0 11776.0 5.8 5.6 5.7 
total adults 5120.0 14336.0 . 9728.0 

1 

' 2.6 6.5 4.6 
Species total 16384.0 26624.0 21504.0 8.4 

_ 

12.0 10.2 

Bosmiiza Iongirostris Species total 1877.3 512.0 1 194.7 1.0 0.2 0.6 

Chydorus sphaericus Species total 4437.3 5006.3 4721.8 2.3 2.3 2.3 

Daphnia spp Species total 51882.7 45397.4 48640.1 26.6 20.5 23.6 

Diaphanosohia sp Species total 1536.0 682.7 1109.4 0.8 ' 0.3 0.-5 

Total 
‘ ‘ 1 3 

’19“4'9‘o0.0 
50 

22:15:31.0 208j07o.5 100.0 100.0 100.0 

August 13, 1992 Abundance (nu_m_ber_/m3) Percent Composition 
Taxon Stage Rep1_icz1_te 1 Rep1_i_cz1t_e2_ Mean Replicate 1 1iep,l_i_c_a,t§»2__ M_e_a,_ni _ 

Nauplii 14643.2 7897.9 11270.6 18.2 17.7 18.0 

Acanthoc_vclops vernqlis total immatuire 102.0 0.0 51.0 0.1 0.0 0.1 
total adults 0.0 0.0 0.0 0.0 0.0 0.0 
Species total 102.0 0.0 51.0 

’ 
0.1 0.0 0.1 

Diacyclops bicuspidams thomasi total immature 29388._0 18610.0 23999.0 
1 

36.5 41.8 39.2 
total adults 4710.4 3086.6 3898.5 5.9 6.9 6.4 
Species total 34098.4 21696.6 27897.5 42.4 48.7 45.6 

Mesocyclops edax total immature 204.0 273.0 
‘ 

2-38.5 0._3 0.6 0.4 
total adults 102.4 363.1 232.8 0.1 0.8 0.5 

- Species total 306.4 636.1 471.3 0.4 1.4 0.9 

Skistodiaptomus oregonensis total immature 8703.0 3813.0 6258.0 10.8 8.6 9.7 
total adults 819.2 363.1 591.2 1.0 0.8 

' 

0.9 
Species total 9522.2 4176.1 6849.2 11.8 9.4 - 

_ 

10.6 

Chydorus sphaericus Spfecies total 3072.0 847.3 1959.7 3.8 1.9 2.9 

Daphriia spp Speciestotal 17715.2 8805.7 13260.5 22.0 19.8 20.9 

Diaphanosoma .1'p Species total 989.9 453.9 721.9 1.2 1.0 1.1 

Tom 80449.3 44513.6 62481.5 100._0 100.0 
' 

100.0 
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September 16, 1992 

‘NL.. 

Abundance (number/ma) 

Appendi Table 20 (cont.). Zooplanktori densities and percent composition at Prospect Point, 1992-1994.’ 
-. >. 2 .-1.... . W 

Percent Composition 
Taxon Stage Replicate 1 Replicate 2 Mean Replicate 1 Replicate 2 Mean 

Nauplii 3498.9 4675.2 4087.1 11.2 12.8 12.0 

Diacyclops bicuspidatus t_hom_asi total immature 5132.0 10984.0 8058.0 16.4 30.1 23.3 
total adults 816.4 998.7 907.6 2.6 2_.7 2.7 
Species total 5948.4 11982.7 8965.6 19.0 32.9 26.0 

Mesocyclops edax total immature 117.0 45.0 81.0 0.4 0.1 0.2 
total adults 174.9 272.4 223.7 0.6 0.7 0.7 
Species total 291.9 317.4 304.7 0.9 0.9 0.9 

Skistadiaptomus oregonensis total immature 3382.0 4312.0 3847.0 10.8 11.8 1 1.3 

total adults 641.4 272.4 456.9 2.1 0.7 1.4 

Species total 4023.4 4584.4 4303.9 12.9 12.6 12.7 

Bosifiina longirostris Species total 262.4 181.6 222.0 0.3 0.5 0.7 

,.ChydorL_4s sphaericus Species total 8805.5 6309.2 7557.4 28.2 17.3 22.8 

Daphnia spp Species total 7405.9 6899.3 7152.6 23.7 18.9 21.3
‘ 

Diaphanosoma sp Species'tot_a_l 991.3 1497.9 1244.6 3.2 4._l 3.6 

1 

Total 31227.7’ 36447.7 33837.7 100.0 100.0 100.0 

October 3, 1992 Abundance (number/mi) Percent Composition 
Taxon 

9 

Stage Replicate 1 Replicate 2. Mean Replicate l Replicate 2. Mean 

Nauplii 19065.7 26130.2 22598.0 27.9 41.7 34.8 

Acantliocyclops vernalis total immature 90.0 0.0 45.0 0.1 0.0 0.1 

total adults 0.0 0.0 0.0 0.0 0.0 0.0 
Species total 90.0 0.0 45.0 0.1 0.0 0.1 

Diacyclops bicuspidatus tho/nasi total immature 12084.0 10604.0- 1 1344.0 17.7 16.9 17.3 
total adults 4206.9 3408.3 3807.6 6.2 ‘ 5.4 5 
Species total 16290.9 14012.3 151516 23.9 22.4 23.1 

Mesoc)"clop.r.-_2dax. total immature 0.0 0.0 0.0 0.0 0.0 0.0 
total adults 89.5 227.2 158.4 0.1 0.4 0.2 
Species total 89.5 227.2 158.4 0.1 0.4 0... 

Skistodiaptomus oregonensis total immature 717.0 0.0 358.5 1.1 0.0 0.5 

total adults 2327.3 2120.7 2224.0 3.4 ,3 .4 3.4 

Species total 3044.3 2120.7 2582.5 4.5 3.4 3.9 

Bosmina longirajstris Species total 656.4 883.6 770.0 1.0 1.4 1.2 

Chydorus sphaericus S pecies'- total 21124.5 13784.6 17454.6 30.9 22.0 26.5 

Daphnia spp Species total 7787.4 5377.6 6582.5 11.4 8.6 10.0 

Diaphqnosorna sp Species total 134.3 151.5 142.9 0.2 0.2 0.2 

Total 68283.0 
"5 

626789717: 
7 
65485.4 100.0 100.0 100.0 
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January 28, 1993 
Taxoh 

Appen‘dix.'l‘able 20 (c‘orit.). Zooplan 

Abundance (number/ml)

~ 
kton densities and’ percent composition at Prospect Point. 1992-.1994. 

Percent Composition 
Stage Replicate 1 Replicate 2 Mean Replicate 1 Replicate 2 Mean 

Nani‘-!1.i.l 17170.7 24898.6 21034.7 20.3 24.6 22.4 

Diacyclaps biciaspidatus zh0m‘a'.r'i total immature 31376.0 38049.7 34712.9 37.2 37.5 37.3 
total adults 1873.2 1578.1 1725.7 2.2 1.6 1.9 
Species total 33249.2 39627.8 36438.5 39.4 39.1 -39.2 

.Skistoa'z'aptomus oregonensis total immature 0.0 0.0 0.0 0.0 0.0 0.0 
total adults 

’ 3850.4 5143.3 4496.9 4.6 5.1 4.8 
Species total 3850.4 5143.3 4496.9 4.6 

I 

5.1 4.8 

Bo_s"r'r'u'na longirostfis Species total 28565.9 29632.8 29099.4 33.8 29,2 31.5 

Chydorus sphaericus Species total 416.3 4398.4 427.4 0.5 0.4 0.5 

Daphnia spp Species total 1 196.8 1636.5 1416.7 1.6 1.5 

Total 84449.3 l01377.4 9291-3.4 100.0 100.0 100.0 

March 26. 1993 Abundance (number/m3) Pe'rc'e‘nt Composition 
Taxon Stage Replicate 1 Replicate 2 H Meat; f 

_Re'plicate 1 
V 
Replicate 2 Mean 

N auplii 7152.9 7044.3 7098.6 16.8 17.2 17.0 

Diacyclops b'icus'pida'ms thomasi total immature 20652.6 19672.0 20162.3 48.5 47.9 48.-2 

total adults 7636.9 7903.4 7770.2 17.9 19.2 18.6 
Species total 28289.5 27575.4 27932.5 66.5 67.2 66.8 

Skistodiaptomus oregonensis total immature 0.0 0.0 0.0 0.0 0.0 0.0 
total adults 2742.8 1718.2 2230.5 6.4 4.2 5.3 
Species total 2742.8 1718.2 2230.5 6.4 4.2 5.3 

Bosmina longirostris Species total 3065.6 -3694.0 3379.8 7.2 9.0 8.1 

Ch—_Vdor'us spha'e'ric'us Species total 654.3 343.6 499.0 1.5 . 0.8 1.2 

Daphnjg spp Species total 645.3 687.3 666.3 1.5 1.7 1.6 

Total 42550.4 41062.8 41806.6 100.0 100.0 100.0 
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Appendix‘Tab1ei20 (cont). Zooplankton densities and percent composition at P0 
._t. 

i_nt.‘1992-1994. 

a~-.~, 

May 21. 1993 Abundance (number/ms) Percent Composition 
Ta.x_on Stage Replicate 1 Replicate 2 M,_,e_‘i_n _R_epgc§te_1,7 “Replicate 2_ , Mean 

Nauplii 62338.5 103049.3 82693.9 62.6 65.4 64.0 
Diacyclops bic'u;spidatus thomasi total immature 23200.0 35523.0 293615 23.3 22.6 22.9 

t_ot_al adults 8000.0 9363.1 8684.1 8.0 ‘5.9 7.0 
Species total 31200.0 44891.1 38045 .6 31.3 28.5 29.9 

Skistodiaproiizus oreganensis total immature 62.0 0.0 31.0 0.1 0.0 0.0 
total adults 430.8 231.9 331.4 0.4 0,1 0.3 
Species total 492.8 231.9 362.4 0.5 0.1 0.3 

Bosmina longiroskris Species total 2523.1 5101.5 3812.3 2.5 3.2 2.9 

Chydorus sphaericu: Species total 1825.6 2875.4 2350.5 1.8 1.8 1.8 

Daphnia .S‘p[:7_._.;‘ Species total 1066.6 1205.8 1136.2 1.1 0.8 0.9 

Diaphanosflgfia sp Species total 123.1 0.0 61.6 0.1 0.0 0.1 

Total 
' 

99569.7 157494.0 1285319 100.0 100.0 100.0 

June 17, 1993 Abundance (number/m3) Percent Composition 
Taxon Stage Replicate 1 Replicate ,2 Mean Re'p1icate__1 Replicate 2 Mean 

Nauplii 56661.3 39822.2 48241.8 24.7 18.1 21.4 

Ac(_1_n_l_h0c_vCl0ps verngzlis total immature 0.0 474.0 237.0 0.0 
’ 

0.2 0.1 

total adults 0.0 948.1 474.1 0.0 0.4 0.2 
Species total 0.0 1422.1 71 1.1 0.0 0.6 0.3 

D'ia_c_vclops bicuspidatus tvhompasi total immature 1235620 137799.0 130680.5 53.8 62.6 58.2 
total adults 1706.7 3792.6 2749.7 0.7 1.7 1.2 

Species total 1252687 1415916 1334302 54.5 64.4 59.4 

Mesocyclops e_dt;_x total immature 
. 

0.0 0.0 0.0 0.0 0.0 0.0 
total adults 341.3 316.0 328.7 0.1 0.1 0.1 

Species total 341.3 316.0 328.7 .0.1 0.1 0.1 

Skistodiaptéiyys qregonensis total immature 6941.0 7480.0 7210.5 3.0 3.4 3.2 
~‘ total adults 1024.0 790.1 907.1 0.4 0.4 0.4 

Species total 7965.0 8270.1 81 17.6 3.5 3.8 3.6 

Bosmina longirostris Species total 14336.0 8217.2 11276.6 6.2 3.7 5.0 

Chydorus sphaericus Species total 4949.3 5056.7 5003.0 2.2 2.3 2.2 

DdpHn‘ia.spp Species total 191 14.7 14222.2 166685 8.3 6.5 7.4 

Diaphanosoma sp Species to_t_a_1 0.0 632.1 316.1 0.0 0-3 0.1 

Holopedium gibberum Species total 1024.0 474.1 749.1 0.4 - 0.2 0.3 

Total 2'296’6().3'"" 
5 

27oof22i.3 $4342.: 
‘ 

"rdo.'o‘ 
" 6 ‘ 

*io6:o 
"2 

°1oo.'o 
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July 15, 1993 

r’. 

Appendix Table 20 (co_nt.). Zoop1an1_<to1_1_ densities and percent compqsition at Prospect Point, 1992-1994. 

Abundance (number/m3) 
_ _ 

Percent Composition 
Taxon Stage Replicate 1 

7 
>_1{_e;)_1icate_,.2__;:,,_ V 

Mean Replicate 1 Replicate 2 Mean 

Nauplii 
‘ 

82671.6 100197.8 91434.7 37.2 41.4 39.3 

Acanthocyclops vernalis total immature 0.0 551.0 275.5 0.0 0.2 0.1 
total adults 0.0 0.0 ’ 0.0 0.0 0.0 0.0 
Species total 0.0 551.0 275 .5 0.0 0.2 0.1 

DiacycI‘ops'bicuspidaAtu.s" tl_1_om_a_si total immature 11 14848.0 1 10659.0 1127535 51.6 45.7 48.7 
total adults 5636.7 6606.5 6121.6 2.5 2.7 2.6 
Species t_o_ta1 l20484.7 1172655 1188751 54.2 48.4 51.3 

l\«Iesucycl<)_ps edax 
0 

total immature 0.0 10.0 0.0 0.0 0.0 0.0 
total adults 704.6 1101.1 902.9 0.3 0.5 0.4 
Species total 704.6 1101.1 902.9 0.3 0.5 0.4 

Skis1.iodiaptum'us oregonensis total immature 5872.0 7708.0 6790.0 2.6 3.2 2.9 
total adults 2818.4 4129.1 3473.8 1.3 1.7 1.5 
Species total 8690.4 11837.1 10263.8 - 13.9 4.9 4.4 

Bosr'r'zir'1a langifastris 
I 

Species total 743.7 1789.3 1266.5 0.3 0.7 0.5 

Chydurus sphaericux Species total 4853.8 3853.8 4353.8 2.2 1.6 1.9 

Daphnia spp Species total 3992.7 5505.4 4749.1 1.8 2.3 2.0 

Diaphanosoma sp Species total 234.9 0.0 1 17.5 0.1 0.0 0.1 

Total 
’ 

272:37e.4 
7 

‘24':?10‘1f07‘Z3‘2i3’s.7i 100.0 100.0 100.0 

August 13, 1993 Abundance (num_ber/ma) Percent Composition 
Taxon Stage Replicate 1 Replicate 2 Mean Replicate 1 Replicate 2 Mean 

Nauplii 99961.9 87429.2 93695.6 440 42.0 43.0 

Acanth0c_vclop.r vemalis total immature 348.0 224.0 286.0 0.2 0.1 0.1 
total adults 348.3 449.1 398.7 0.2 0.2 0.2 
Species total 696.3 

‘ 

673.1 684.7 0.3 0.3 0.3 

Diacyclops bi_c_u,rpidat_u.r thpmasi total immature 33959.0 32935.0 33447.0 15.0 15 .8 15.4 
total adults A 5050.3 3593.0 4321.7 

_ 

-22.2‘ 1.7 2.0 
Species total 39009.3 36528.0 37768.7 17.2 17.6 17.4 

Mesacyclaps edax total immature 465 .0 349.0 407.0 0.2 0.2 0.2 
total adults 870.7 898.2 884.5 0.4 0.4 0.4 
Species total 1335.7 1247.2 1291.5 0.6 0.6 0.6 

S_k'z'st()diaptomu.1 oregonensis total immature 
‘ 

8708.0 8383.0 8545.5 3.8 4.0 3.9 
~ 

" 
to_ta_l_ adults 1567.3 1 197.6 1382.5 0.7 0.6 0.6 
Species total 10275.3 9580.6 9928.0 4.-5 4.6 4.6 

Bosmina longirostris Species total 783.7 349.3 566.5 0.3 0.2 0.3 

Chydorru sphaericus Species total 22639.5 24102.9 23371.2 10.0 1 1.6 10.8 

Daphnia spp Species total 43189.1 39223.4 41206.3 19.0 18.9 18.9 

Diaphanusorha sp Species total 9055.8 8832.7 8944.3 4.0 4.2 4.1 

Total 2269-16.6 207966.4 2l7456.5 
_ 

100.0 100.0 100.0 
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September 17. 1993 
Taxon 

Abundance (number/ms) 

_-',, —_. . 

-Hi ..-' . 

Appendix Tab1e‘20 ($8111.). Zoop1a_n__k_t_on densities per-c,e,nt_ composition at Prospect Point. 199.2-19994. 

Percent Composition

~

~ 

«.'- 
_. 

:1.)- 

Sgge Replicate 1 Replicate 2 Mean Replicate R;ep1i_cate_2, Mean. 

Nauplii. 5519.3 19478.3 12498.8 8.1 20.1 14.1 

. Diacyclops bicuspidatus thomasi total immature 22665.0 28244.3 25454.7 33.2 29.1 31.2 
1 

total adults 3170.6 3756.5 -3463.6 4.6 3.9 4.3 
Species total 25835.6 32000.8 28918.2 37.9 33.0 35.4 

Mesocyclops edax total immature 0.0 417.4 208.7 0.0 0.4 0.2 
total adults 0.0 0.0 0.0 0.0 0.0 0.0 
Species total 0.0 417.4 208.7 0.0 0.4 0.2 

Skistodiaptomus oregonensis total immature 5754.0 6539.0 6146.5 8.4 6.7 7.6 
total adults 352.3 834.8 593.6 0.5 0.9 0,7 
Specie_s total 6106.3 7373.8 6740.1 8.9 7.6 8.3 

Bosm_i'na lor_zgi__r.9s_tris Species total 1252.6 1947.8 1600.2 1.8 2.0 1.9 

"chydorus sfifizéricus Spfejcies total 21439.9 25043.5 23266.7 31._s 25.8 28.6 

Daphrtia spp Species total 7398.2 10156.6 8777.4 10.8 10.5 10.7 

Diaphanosoma sp Species total 626.3 695.7 661.0 0.9 0.7 0.8 

Total 68228.2 97113.9 82671.1 100.0 100.0 100.0 

October 7,..1993 Abundance (number/ms) 1’ercent Composition 
Taxon Stage Re'p1icjat_e,,1 _ Re'p1iQ‘21t_e,2> __1)/Ieagi Replicate 1 Repli_<:__211:e 2 Mean 

Nauplii 17280.0 12160.0 14720.0 13.-2 9.3 11.3 

Diacyclops bicuspidatus I/gomasi total immature 26452.0 36479.0 31465.5 20.2 27.9 24.1 
total adults 5760.0 5973.3 5866.7 4.4 4.6 4.5 
Species total 32212.0 42452.3 37332.2 24.7 32._5 28.6 

Mesocyclops edgy total immature 0.0 0.0 0.0 0.0 0.0 0.0 
total adults 0.0 213.3 106.7 0.0 O._2 0.1 

Species total 0.0 213.3 106.7 0.0 0.2 0.1 

Skiszodiaptamys oregortensis total immature 2063.0 1494.0 1778.5 1.6 1.1 1.4 

total adults 1635.6 1493.4 1564.5 1.3 1.1 1.2 

Species total 3698._6 2987.4 3343.0 2.8 2.3 2.6 

Bosmina longirostris Species total 12160.0 12373.4 12266.7 9.3 9.5 9.4 

Chydoru:s sphaericus Species total 55253.4 50133.4 52693.4 42.3 38.4» 40.3 

Daphnia spp Species total 10026.7 10240.0 10133.4 7.7 7.8 7.8 

Total 
9 

5 
I 9 

1306307 1305593 130595.3 100.0 100.0 100.0 
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March 18, 1994

~ ~ 
Abundance (number/m3)

~ 
-__ .1“. .3. A- .._ :- 

Appendix Table 20 (cont). Zooplankton densities and percent composition at Prospect Point. 1992-1994.
' 

Percent Composition 
Taxon Stage Replicate 1 Rjlicate 2 Mean Replicate 1 Replicate 2 Mean 

Nauplii 29219.0 17175.0 23197.0 65 .0 61.6 63.3 

Diacyclops bicuspidatus thomasi total immature 6181.0 4351.0 5266.0 13.8 ’15.6 14.7 
total adults 62.0 39.0 50.5 0.1 0.1 0.1 
Species total 6243.0 4390.0 5316.5 13.9 15.7 14.8 

‘ Skistodiaptomus oregonensis total immature 1041.0 521.0 781.0 2.3 1.9 2.1 

total adults 3538.0 2181.0 2859.5 7.9 7.8 7.8 
Species total 4579._0 I-‘.702-.0 3640,85 10.2 9.7 9.9 

Bosmina longirostris Species total 4037.0 2982.0 3509.5 9.0 10.7 9.8 

C hydorus sphaericus Species total 21.0 0.0 10.5 0.0 0.0 0.0 

Daphnia spp Species total 853.0 ' 655.0 37,-54.0 "1v._9 2.3 2.1 

Total 44952.0 27904.0 ' 36428.0 100.0 100.0 100.0 

May 26. 1994 Abundance (number/ms) 
I 

Percent Composition 
Taxon » Stage R.ep1_icat,e 1 R_eolica_t_e 2 Mean Replicate 1 Replicate 2 Mean 

Nauplii 4789.3 4050.0 
, 
4419.7 23.8 24.2 24.0 

Diacyclops bicuspidatus thomasi total immature 6753.0 6670.0 671 1.5 33.5 39.9 36.7 
total adults 6944.5 5055.9 6000.2 34.5 30.2 32.4 
Species total 13697.5 1 1725.9 12711.7 68.0 70.2 69.1 

Mesocyclops edax total immature 0.0 0.0 0.0 0.0 0.0 0.0 
total adults 71.9 0.0 36.0 0.4 0.0 0.2 
Species total 71.9 0.0 36.0 0.4 0.0 0... 

Skistodiaptoinus oregonensis total immat_ure 0.0 40.0 20.0 0.0 0.2 0.1 

total adults. 215.7 36l..1 288.4 1.1 2.2 1.6 
' 

Species total 215.7 401.1 308.4 1.1 2.4 1.7 

Bosniina lqngirostris ‘Species total . 352.1 184.9 268.5 1.7 1.1 1.4 

Chydorus sphaericus Species total 456.0 202.5 - 329,3 ' 

1 

' 2.3 1.2 1.7 

Daplmia spp Species total 31 1.4 96.9 204.2 1.5 0.6 1.1 

Diaphanasoma sp Species total 239.6 52.6 146.1 1.-2 0.-3 0.8 

Teal" 
7‘ 

201-33.5 — 16713.9 18423.7 100.0 100.0 
A 

100.0 
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Appen6ix rabii-.'26 Zoopiankton densities~an6 percent coriiposi 
1‘ ‘t.V.:.'~'_ .».- 

tion‘a1iPr_6spect Point. 1992- 
~ 

~~ 
19947” 

June 9, 1994 Abundance (number/ml) Percent Compositjon 
Taxon St_age Replicate 1 Replicate 2, 7,’ Mean, _ Replicate 1 Replicate 2 Mean 

N auplii l40066.7 97381.7 1 18724.2 63.2 61.0 62.1 

Diacyclops bicuspidatus thomasi total immature 57383.0 39347.0 48365.0 25.9 24.6 25.3 
total adults 15766.7 16558_.2 16162.5 7.1 10.4 8.7 
Species total 73149.7 55905.2 64527.5 33.0 35.0 34.0 

Mesocyclops edax total immature 0.0 ’ 123.0 61.5 0.0 0.1 0.0 
total adults 0.0 0.0 0.0 0.0 0.0 0.0 
Species total 0.0 123.0 61.5 0.0 0.1 0.0 

Skistodiaptormis oregorzensis total immature 0.0 0.0 0.0 0.0 0.0 0.0 
total aclults 367.2 492.3 429.8 0.2 0.3 0.2 
Species total 367.2 492.3 429.8 0.2 0.3 0.2 

Bosmina lo/uzigirostris Species total 2568.5 1914.4 2241.5 1.2 1.2 1.2 

Chydarus sphaericus Species total 2874.6 2243.1 2558.9 1.3 114 1.4 

Daphnia spp Species total 2721.3 1367.0 2044.2 1.2 0.9 1.0 

Diaphanosoma 5); Species total 0.0 164.4 82.2 0.0 0.1 0.1 

Holopediz_1m' gibberum Species total 0.0 123.1 61.6 0.0 0.1 0.0 

Total 2217480 1597142 19073 1.1 100.0 100.0 100.0 

June 23. 1994 Ab_undan'ce (number/ms) Percent Composition 
'[_'_a_x_Qg Stage Replicate 1 Replicate 2 Mean Replicate 1 Replicate 2 Mean 

Nauplii 73322.1 119277.5 96299.8 36.5 28.2 32.3 

Diacyclops bicuspidatus thomasi total immature 91402.0 2009410 l46171.5 45.4 47.5 46.5 
total adults 3766.5 19797.2 11781.9 1.9 4.7 

‘ 

3.3 
Species total 95168.5 2207382 1579534 47.3 52.2 49.7 

Skpistodiaptbinys oregonensjs total immature 2175.0 8582.0 5378.5 1.1 2.0 1.6 
total adults 1590.2 1981.3 1785.8 0.8 

' 

0.5 0.6 
Species total 3765.2 10563.3 7164.3 1.9 15 2.2 

Bosmirga longirostris Species total 18581.6 48997.9 33789.8 9.2 11.6 10.4 

Chydorus sphaericus Species total 4265.2 7263.5 5764.4 2.1 1.7 1.9 

Daphitia spp Species total 3639.6 12789.4 8214.5 1.8 3.0 2.4 

Diaphanosoma sp Species total 2008.8 2145.9 2077.4 1.0 0.5 0.8 

Eubosmina longispina Species total 0.0 0.0 0.0 0.0 0.0 0.0 

Holopedium gibberum Species total 376.5 1484.0 930.3 0.2 0.4 0.3 

Total 2011275 4232597 31_2193.5 100.0 
' 

‘1”()b.b’ 
' ‘ 

100.0 
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Appendix Table 20 (cent). Zooplankton densities and percent composition at Prospect Point. 1992-1994. 

July 7. 1994 Abundance (‘number/m3) 
I 

Percent Composition 
Taxon Stage Replicate 1 Replicate 2 Mean Replicate 1 Replica'teA2_ , __ Mean 

Nauplii 81434.7 54690.9 680628 19.8 14.1 16.9 

Acanthocyclops vemalis total immature 0.0 0.0 0.0 0.0 0.0 0,0 
' total adults 581.8 1163.6 872.7 0.1 . 0.3 0.2 

Species t_o_ta_1 581.8 1163.6 872.7 0.1 0.3 0.2 

- Diacyclops bicu.rpidatu.r thomaxi total immature 182259.0 204800.0 193529.5 44.2 52.9 48.6 
total adults 6204.5 6400.0 6302.3 1.5 1.7 1.6 
Species total 188463.5 211200.0 1998318 45.7 54.6 50.1 

Memcyclo-ps edwc total immature 0.0 0.0 0.0 0.0. 0.0 0.0 
total adults 581.8 0.0 290.9 0.1 0.0 0.1 

Species total 581.8 0.0 290.9 0.1 0.0 0.1 

Skisrocliupmnius oregortensis total imrnafure 4396.0 7564.0 5980.0 1.1 2.0 1.5 

total adults 2327.2 1 163.6 1745 .4 0.6 0.3 0.4 
Species total 6723.-2 

' 8727.6 7725.4 ‘ ' 
» 1.6 ~. 2.3 1.9 

Bosmina lorigirolrfris Species total 72903.5 55272.7 64088.1 17.7 14.3 16.0 

CIA1yp¢‘1A0r_14..s .rph_a_ericu.r Species total 8533.7 13381.8 10957.8 2.1 3.5 2.8 

Daphniu xpp Species total 48860.7 36848.6 42854.7 1 1.9 9.5 10.7 

Diu‘phanu.wmu s‘p Species total 2845.1 3490.9 3168.0 0.7 0.9 0.8 

El4b(f.\‘n_1_iI1u longispiriu Species total 0.0 0.0 0.0 0.0 0.0 0.0 

Hnlvpedium gibberum Species total 1163.6 2327.3 1745 .5 0.3 0.6 0.4 

Total 41209‘1.6’ '3's7103f4i” '§9950i.5' 
5 

100.0 100.0 100.0 

July 21, 199.4 Abundance (number/m3) Percer_1_tCo1'_r1pos_ition 

Taxon Stage Replicate I Replicate 2, _ Mean _Rep1icate l Replicate 2 Mean 

Nauplii 474783 26232 1 36855.2 113 11.6 11.5 

/-1L‘uI1l/‘l(IC_\'C/I)p.\‘ vernulis total immature 0.0 0.0 0.0 0.0 0.0 ' 0.0 

total adults 742.0 - 0.0 371.0 0.2 0.0 0.1 

Species total _742_.0 ' 
' 0.0 371.0 0.2 0.0 0.1 

Diticycjlapr bicuspidatus thomaxi total immature 283881.0 1545490 21921510 67.7 63,4 68.1 
total adults 3956.6 3792.5 3874.6 0.9 1.7 1.3 

Species total 2878376 1583415 223089.6 68.6 70.1 69.4 

Mesocyclops edax total immature 0.0 0.0 
V 

0.0 0.0 0.0 0.0 
total adults 0.0 316.0 158.0 0.0 0.1 0.1 

Species total 0.0 
_ 

316.0 158.0 0.0 0.1 0.1 

Skirr()diapt()m_us oreganeunsis total immature 1 1214.0 10430.0 10822.0 2.7 4.6 3.6 

total adults 1979.0 1264.2 1621.6 0.5 0.6 0.5 
Species total 13193.0 11694.2 12443.6 3.1 5.2 4.2 

Bosmina l0ngtrostri.v Species total 14512.1 9585.9 12049.0 3.5 4.2 3.9 

Ch'_vdm‘-us s'pha_ericu's ‘Species total 16325.2 6847.7 1 1586.5 3.9 3.0 3.5 

Daphnia spp Species total 35616.8 1 1 1 14.2 23365.5 8.5 4.9 6.7 

Diaphanosama sp Species total 3627.5" ' 

1738.3 2682.9 0.9 0.8 0.8 

Total 
9 " M 9 9" 9‘ 

410332.59" 225869.9 3226012 100.0 100.0 100.0 

1 3 1



Appendiii Table 20 (con_t.). Zooplankton densities and percent composition at Prospect Point. 1992-1994. 

August 4, 1994 
Taxon 

Abundance (‘number/ms) Percent Composition _ 

Stage Replicate Replig:a:te,2V Mean Replicate I Replicate 2 Mean 

Nauplii 1470745 1012_87.0 l24180_.8 30.5 27.1 28.8 

Acjanthocyclops vemalis total immature 1004.0 0.0 502.0 0.2 0.0 0.1 
total adults 0.0 0.0 0.0 0.0 0.0 0.0 
Species total 1004.0 0.0 502.0 0.2 0.0 0.1 

Diacyclops bicuspidatus thomasi total immature 159623.0 l58608.0 1591 15.5 33.1 42.4 37.7 
total adults‘ 9035.3 10017.4 9526.4 1.9 2.7 2.3 
Species total - 

_1686A58V_.-,3 1686254 168641.9 34.9 45.1 40.0 

Mesacyclops edax total immature 502.0 1670.0 1086.0 ' 

0.1 0.4 0.3 
total adults 1840.5 1113.0 1476.8 0.4 0.3 0.3 
Species total 2342.5 2783.0 2562.8 0.5 0.7 0.6 

Skistodiaptorgzus oregonensis total immature 35138.0 
1 

26156.0 30647.0 7.3 7.0 7.1 
" 

total adults 7529.4 10573-.-9 9051.7 1.6 2.8 2.2 
Species total 42667.4 36729.9 39698.7 8.8 9.8 9.3 

Bos_m_in_a longirostris Species total 5688.9 5286.9 5487.9 1.2 1.4 1.3 

Chydorus sphaericus Species total 43670.6 21704.3 32687.5 9.0 5.8 7.4 

Daphnia spp Species total 58227.4 26713.1 42470.3 12-1 7.1 9.6 

Diaphanosoma sp Species total 12548.9 10944.9 11746.9 2.6 2.9 2.8 

Leptodora kindtii Spejcies total 1003.9 0.0 502.0 0.2 0.0 0.1 

Total 4s_2_3s5.4 374‘o7‘4._5 4’2s'4sofs’ 
8 9 

300.6’ 5 

100.0 100.0 

August 17, 1994 Abundance (number/m3) Percent Composition 
Taxon Stage Replicate 1 Replicate 2 Mean Replicate 1 Replicate 2 Mean 

Nauplii 76800.0 30062.4 53431.2 20.2 17.6 18.9 

Diacyclops liicuspidatus thomasj total immature 184981 .0 92302.0 138641.5 48.7 54.1 51.4 
"‘ 

total adults 14864.5 4227.5 9546.0 3.9 2.5 3.2 
Species total 199845.5 96529.5 1481875 52.6 56.5 54.6 

Mesocyclops edax total immature 826.0 391.0 608.5 0.2 0.2 0.2 
total adults 4954.8 2426.9 3690.9 1.3 1.4 1.4 
Species total 5780.8 2817.9 4299.4 1.5 1.7 1.6 

Skistodiaptomus oregonensis total immature 30555.0 10335.0 20445.0 8.0 6.1 7.0 
total adults 4954.8 2583.5 3769.2 1.3 1.5 1.4 
Species total 35509.8 12918.5 24214.2 9.3 7.6 8.5 

Bosmina longirostris Species total 4541.9 2192.0 3367.0 1.2 1.3 1.2 

Chydorus sphaericus Species total 14314.0 8455.0 1 1384.-5 3.8 5.0 4.4 

Daphnia spp Species total 34133.4 15735.8 24934.6 9.0 9.2 9.1 

Diaphcmosoma sp Species total 9083.9 2035._5 5559.7 2.4 1.2 1.8 

Total 380009.3 170746.6 2753780 100.0 100.0 100.0 

1 32
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Appendix Table 20 (cont.1. Zooplankton densities and percent composition at Prospect Point. 1992-1994.

~ 
September 1, 1994 Abundance (number/m’) 

_ 
Percent Composition 

Iaxon‘ _ _Stage_ , _ , Replicate 1 , ,_ Replicate Z ' Mean Replicate 1 Replicate 2 Mean 

Nauplii 1710.0 855.0 nla 4.1 n/a 

Diacyclops bicuspiddtus thomasi total immatiue 0.0 21065.0 10532.5 
I 

nla 50.7 nla 
total adults 0.0 3575.5 1787.8 r_I/a 8,6‘ n/a 
Species total 0.0 24640.5 12320.3 n/8, 59.3 n/a 

Mesogyclops e_d_a:; total immature 0.0 58.0 29.0 n/a 0.] n/a 
total adults 0.0 349.0 174.5 n/a 0.8 nla 
Species total 0.0 407.0 203.5 n/a 1.0 n’/a 

Skistodiaptorhus oregonenxis total-irrunature 0.0 .0 3420.5 n/a 16.5 nla 
tojtaladults 0.0 777.3 

, 3.88.7 n/a. 1.9 nla 
Species total 0.0 7618.3 3809.2 n/a 18.3 n/a 

Busmina lungira.rtris Species total 0.0 2798.2 1399.1 n/a 6.7 n/:1 

Chydorus sphqericus’ Species total 0.0 892.1 446.1 n/a 2.1 n/a 

Daphnja spp Species total 0.0 279.32. 1399.1 
I 1 

n/a; 6.7 n/a 

Diap‘h;1nasuma sp 
’ 

Species total 0.0 696.4 348.2 nla 1.7 11/11 

Total 0.0 41560.7 20780.4 n/a 1000 nla 

September 18, 1994 Abu'nda'nc‘c (n’u'mb’cr/m’) Percent Composition 
Taxon , , , Stage _, __Rep_1icAate9 l_,_, _Rcp1icate_2»_ _M¢‘;m ,,‘_,_Rep1ic,:ite,.1 Rep1icate,2__ , , ,Mean__ 

Nauplii 4929.7 2517.3 3723.5 13.2 10.3 11.7 

Diacyclops bicuspidajus th_umas_i total 'i,mVrr_'1atur_e 204.0 313.0 258.5 0._5 1.3 0.9 
total adults 0.0 0.0 0.0 0.0 0.0 0.0 
Species total 204.0 313.0 258.5 0.5 1.3 0.9 

Ski.cmdiaptomu.v oregonensis total im'matu‘r'e 768.0 853.0 810.5 2.0 3.5 2.8 
total adults 0.0 42.7 21.4 0.0 0.2 0.1 
Species total 768.0 895.7 831.9 2.0 3.6 2.8 

B1I;m11na Im_1gim;rtris Species total 31272.9 20608.0 25940.5 83.4 84.0 83.7 

Chyduurus .v/Ihaericiis Species total 0.0 85 ,3 42.7 0.0 0,3 0.2 

Duphnia spp ‘Species total 308.2 128.0 218.1 0.8 k 0.5 0.7 

Total" ' 

_ 
37482.8 24547.3 31015.1 100.0 100.0 100.0 

October 9, 1994 Abundance (number/m’) Percent Composition 
Taxon . Stage Replicate 1 Replicate 2 Mean Replicate 1 Replicate 2 Mean 

Nauplii 8064.2 9774.5 8919.4 6.2 7.1 6.6 

Diacyclops bicuspidatus thomasi total imr'natur'e _. 10828.0 12334.0 11581.0 8.3 9.0 8.6 
total adults 2764.8 931.0 1847.9 2.1 0.7 1.4 
Species total 13592.8 13265.0 13428.9 10.4 9.6 10.0 

Skist0d1'apt()iim's‘» oregonensis total immature 808.0 1320.0 1064.0 .6 1 .0 0.8 
total adults 

H 1383.8 2404.9 1894.4 1.1 1.7 1.4 
Species total 2191.8 3724.9 2958.4 1.7 2.7 2.2 

Bosmiyia longirnstris Species total 104604.0 107985 .5 106294.8 79.8 78.4 79.1 

Clzydorus sphaericiis Species total 1614.2 1978.1 1796.2 1.2 1.4 1.3 

Duphnia sp'p Species total 998.6 930.9 964.8 0.8 0.7 0.7 

Toraf’ 
2 1 W‘ ‘ 

131065.6 137658.9 1343623 100.0 100.0 100.0 
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Table 21. Zooplankton densities and percent composition at '1"l1i'rd Narrows, 1992- 1994. 

August 13, 1992‘ Abundance (number/m’) Percent Composition 
'l'axon Stage Replicate 1 Replicate 2 Mean Replicate 1, ,Rep1ican=. 2 Mean 

Nauplii 12549.0 3994.3 3271.7 10.6 4.5 7.5 

Diacyclops bi'cuspidqtus'thoma.ri total immature 39320.0 34496.0 36908.0 33.1 38.7 35.9 
total adults 6190.8 3994.3 5092.6 5.2 4.5 4.8 
Species total 45510.8 38490.3 42000.6 38.3 43.2 40.7 

Mesocyclopr edax total immature 251.0 303.0 277.0 0.2 0.3 
total adults 669.2 453.9 561.6 0.6 0.5 0.5 
Species total 920.2 756.9 838.6 0.8 0.8 0.8 

Ski.m)diaptamu.\‘ aregunensis total immature 6359.0 -5084.0 5721.5 5.3 5.7 5.5 M 
total adults 5354.2 2905.0 4129.6 4.5 3.3 3.9 
Species total 11713.2 7989.0 9851.1 9.9 9.0 9.4 

Cliydorus spliaericus Species total 36141.2 23784.4 29962.8 30.4 26.7 
V 

28.5 

Daphnia spp Species total 9871.9 10530.5 ' 

10201.2 8.3 1 1.8 10.1 

Diuphanosomu sp Species total 2175.1 3177.3 2676.2 1.8 3.6 2.7 

Lepradora kiridtii Species total 0.0 363.1 181.6 0.0 0.4 0.2 

Total 1“1s‘3‘3 1.4 é’90s‘5;s 1039816 100.0 100.0 100.0 

S_e'ptember 16, 1992 Abundance (number/m3) Percent Composition 
Taxon Stage Replicate 1 Replicate 2 Mean Replicate 1 Replicate 2 Mean 

Nauplii 30075.5 27266.3 28670.9 16.0 17.0 16.5 

Diuc_vclap.r bicu.\'piduIu.\' thomu.\'1' total immature 19334.0 16057.0 17695 .5 10.3 10.0 10.1 
total adults 3580.4 2423.7 3002.1 1.9 1.5 1.7 
Species total 22914.4 18480.7 20697.6 12.2 1 1.5 11.8 

Mesocyclupr edax total immature 835.0 606.0 720.5‘ 0.4 0.4 0.4 
total adults 537.1 0.0 268.6 0.3 0.0 0.1 
Species total 1372.1 606.0 989.1 0.7 0.4 ‘ 0.6 

Skistodiaptziiius oregonensis total immature 3223.0 2625.0 2924.0 1.7 1.6 1.7 

total adults 1551.5 1666.2 1608.9 0.8 1.0 0.9 
Species total 4774.5 4291.2 4532.9 2.5 2.7 21.6 

Busmina longirostris Species total 358.0 303.0 330.5 0.2 0.2 0.2 

Chydorus sphaericzis Species total 1 17079.7 90281.7 103.6807 62.1 56.2 59.2 

Duphzzia sp_'p Speciestotal 1 1815.4- 18783.5 15299.5 6.3 11.7 9.0 

Diqphanoxomg sp Species total 0.0 
' 

605.9 303.0 0.0 0.4 0.2 

101517‘ 
3 

8170333950 h1'60’6‘1'8."3 1""/'4'504.0 1500.0 100.0 .100.0 
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Table 21 (cont.). Zooplankton densities and percent comp'o'sitio'n at Third Narrows. 1992-1994. 

October 16, 1992 
I 

Abundance (number/ml) Percent Composition 
Taxon Stage Replicate 1 1leplicaIe.,2_ Mean Replicate 1 Replicate 2 Mean 

Naliplii 15395.8 8634.3 12015.1 12.6 7.9 10.3 

Aearithocyclops vemalis total immature 538.0 454.0 496.0 0.4 0.4 0.4 
total adults 0.0 303.0 1515 0.0 0.3 0.1 
Species total 538.0 757.0 647.5 0.4 0.7 0.6 

Diucyclops bicuspidatus thomasi total immature 20946.0 20601.0 . 20773.5 17.2 18.9 18.0 
' 

' total adults 2506.2 2423.7 2465 .0 2.1 2.2 2.1 
Species total 23452.2 23024.7 23238.5 193 21.1 20.2 

Ski.rtoziiuptomi4_s 0regrmen_si.i total immature 476.0 530.0 503.0 0.4 0.5 0.4 
total adults 2983.7 3534.5 3259.1 2.5 3.2 2,8 
Species total 3459.7 ..4064.5 3762.1" 2.8 7 3.3 

Bosmina lohgirastfis Species total 2118.5 1312.8 1715.7 1.7 
I 

1._2 1.5 

Chydorus sphaericus S pejcies total 75546.9 70589.4 73068.2 62.0 64.7 63.4 

Daphniy spp Species total 1253.1 606.0 929.6 1.0 0.6 
I 

0.8 

Diuphanosvma xp Species total 0.0 151.5 75.8 0.0 0.1 0.1 

. Total 1217642 109140.: 1154523 
9 

10,010 
. 

‘ 
io‘o.o . 10010 

March 26, 1993 Abundance (number/mi) Percent Cornpositipn 
Taxon Stage Replicate 1 Replicate 2 Mean Replicate 1 Replicate 2 _ Mean 

Nauplii 10413.6 5206.8 14.1 n/a 
1 

n/a 

Diucyclops bicuspidams rh()ntzz.s‘i total iffimntufe 403520 0.0 20176.0 5.4.3 n/8. nla 
total adults 9111.8 0.0 4555.9 124 n/a n/a 
Species total 49463.8 0.0 24731.9 67.2 n/a n/a 

$ki.s‘!0diuptr)mz_4.\' 0regor_ierz,vis t0ta1iljl'|rn_a_tt1re 217.0 0.0 108.5 03 n/a n/a 
total adults 6183.1 0.0 3091.6 8.4 n/a n/a 
Species total 6400.1 0.0 3200.1 87 n/a nla 

Bosmina langirosrris Species total 4772.9 0.0 2386.5 6.5 n/a n/a 

Chydorus sphaericus Species total 795 .-5 0.0 397.8 1.1 n/a n/a 

Daphma spp Species total 1771.7 0.0 885.9 2.4 
1 

n/a nla 

Tbtal 
_ N -1 A 9 I 

73617.6 0.0 36808.8 100.0 nla n/a 
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Table 21 (cont.). Zooplarikton densities and percent composition at Third Na'rro‘ws. 1992-1994. 

May 21, 1993 Abundance (number/mg) Percent Composition 
Taxon. _ Stage Replicate l 

' 

Replicate 2 Mean Replicate 1 Rep1ic'ate.2 _ Mean 

N auplii 1 14829.0 1142154 114522;.-2 52.9 51.9 52.4 

Diacyclops bicnspidatus thomasi total immature 56023.0 73453.0 64738.0 25.8 33.4 29.6 
total adults 13727.6 6301.8 10014.-7 6.3 2.9 4.6 
Species total 69750.6 79754.8 74752.7 32.2 36.3 34.2 

Skistodiaprarnus oregonenxis total immature 2906.0 1511.0 2208.5 1.3 0.7 1.0 

total adults 1771.3 1903.5 1837.4 
‘ 

0.8 0.9 0.8 
Species total 4677.3 3414.5 4045.9 2.2 1.6 1.9 

Bvxmina longirostris Species total 17252.2 12209.2 14730.7 8.0 5._6 6.8 

Chydorus sgiiiericus Species mun 2040.6 3249.3 2645.0 0.9 1.5 
_ 

1.2 

Daphnia.sp',F‘ Spec_ies'tot_:_11 3347.3 6892.3 7620.1 3.3 3.1 3.5 

Diupharnrzsoma sp‘ Species total 0.0 196.9 98.5 0.0 0.1 0.0 

Total’ ' 2168975 2199324 2184l5.0 100.0 100.0 100.0 

J une 17_, 1993 Abundance (number/m3) Percent Composition 
Tgxon Stage Replicate 1 Replicate 2 Mean Replicate 1 Replicate 2 

6 
Mean 

Nauplii 33407.1 36693.3 35050.2 149 15.4 15.2 

Ac¢m!h0cyclop.\' vernalis total immature 0.0 0.0 0.0 0.0 0.0 0.0 
total adults 1815.6 640.0 1227.8 0.8 0.3 0.5 

Species total 1815.6 640.0 1227.8 0.8 0.3 0.5 

Diuc_\'cI0p.\‘ b'ic'u.s‘p'iz_1_an_4.s‘ tlwmasi total immature 73351.0 71681.0 725 16.0 32.8 30.1 31.4 
total adults 7988.6 7253.3 7621.0 3.6 3.0 3.3 

Species total 81339.6 78934.3 80137.0 36.3 33.2 34.8 

Me.mcyclo'p.‘r edax total immature 0.0 0.0 0.0 0.0 0.0 0.0 
total adults 363.1 426.7 394.9 0.2 0.2 0.-2 

Species total 363.1 426.7 394.9 0.2 0.2 , 0.2 

skisrodiaprééiiiis oiégonensis total immature 5033.0 5973.0 5523.0 2.3 2.5 2.4 
total adults 3631.3 1706.7 2669.0 1.6 0.7 1.2 

Species total 8714.3 7679.7 8197.0 3.9 3.2 3.6 

B0.mu'na longirostris Species total 61367.4 70400.0 65883.7 27.4 29.6 28 .5 

Chydorus sphaericus Species total 7504.2 7679.9 7592.1 3.4 3.2 3.3 

Daphnia spp Species total 28686.5 34133.3 314099 12.8 14.3 13.6 

Diuphanosama sp Species total 726.2 426.7 576.5 0.3 0.2 0.3 

Holopedium gibberum Species total 0.0 853.3 426.7 0.0 0.4 0.2 

Total 223924.0 237367.2 2_3‘03'9'5f6 100.0 
i 

100.0 
7 

100.0 
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Table 2_1 (cont.). Zooplrankton densities and peircent composition at Third Naxrows, 1992-1994. 

July 15. I993 Abundance (number/ma) Percent Composition 
Taxon Stage Replicate 1 Replicate 2— Mean Replicate 1 Replicate 2 Mean 

Nauplii 71747.4 70137.0 70942.2 32.2 31.5 31.8 

Diacyclopgv bicuspidatus thomgsi total 99032.0 81358.0 90195.0 44.4 36.5 40.5 
total adults 12800.0 16482.1 14641.1 5.7 7.4 6.6 
Species total 111832.0 97840.1 1048361 50.2 43.9 47.0 

Skistodiaptomus oregonensis total immature 9769.0 8416.0 9092.5 4.4 3.8 4.1 
total adults 4715.8 

‘ 

6312.3 5514.1 2.1 2.8 2.5 
Species total 14484.8 14728.3 14606.6 ' 

6.5 6.6 6.6 

Bu.\jr_r_zirtu_ longirostris Species total 673.7 350.7 512.2 0.3 0.2 0.2 

Chydorux sphaericus Species total 15831.6 30860.2 23345.9‘ 7.1 9; 13.9 10.5 

Daphnia spp Species total 4491.2 4734.2 2 4612.7 2.0 2.1 2.1
. 

Diaphanosoma 3;) Species total 3929.8 
' 3974.4 3952.1 1.8 1._8 1.8 

Total 
7 ‘ 

"22299o..5 
1 ' 

222624 9 2228077 100.0 
6 

1so‘o;'o 1600.0 

August 13, 1993 Abundance (_n_Ut‘n_be_r/ma) Percent Composition 
Taxon _, 7.Stage_, ,. .R,ep,licate 1 Replicate 2 Mean ' Replicate 1 Replicate 2 Mean 

Nauplii 69389.5 92891.4 81_l40._5 18.5 31.9 _2v_5.~2 

Diuc_vCl0[7_s bic*u'spidat_14; thomasi total immature 46484.0 49738.0 481 1 1.0 12.4 17.1 14.7 

total adults 14147.4 9874.3 12010.9 3.8 3.4 3.6 

Species total 60631.4 59612.3 60121.9 16.1 20.5 18.3 

Skimidiapmmus (;reg(men.ri.\‘ total immature 18190.0 - 10239.0 14214.5 4._8 3.5 4.2 
total adults 18189.4 5851.4 12020.4 4.8 2.0 3.4 

Species total 36379.4 16090.4 26234.9 9.7 5.-5 7.6 

Btisiiiiliu l()'ngir0.s‘tris Species total 1010.5 731.4 871.0 0.3 -0.3 0.3 

Chydurux Sphuericu.\' Species total 84884.2 5'55‘83.5' 70236.4 226 19.1 20.3 

Daphniu spp Species total 43789.5 25234.3 3451 1.9 1 8.7 10.-2 

Diaphanosama .1'p Species total 79494.8 40959.9 60227.4 21.2 14.1 17.6 

Total 3755793 291 108.2 333343,._8 100.0 100.0 100.0 
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Table 21 (cont.). Zopplankton densities and percent composition at Third Narrows, 1992-1994.

~ 
September 17. 1993 Abundance (number/m’) Percent.Co'1‘n'positioi1 

Taxon Stage Replicate 1 Replicate 2 Mean Replicate, 1 Replicate 2 Mean 

Na_uplii 40464.5 33129.5 36797.0 25.8 14.1 19.9 
Diacyclops b'icus’p‘idatus thomasi total immature 37575.0 80459.0 59017.0 23.9 34.2 29.1 

total adults 17754.8 16779.9 17267.4 11.-3 7.1 9.2 
Species t_ota_l 55329.8 97238.9 76284.4 35.2 41.4 38.3 

Skistodiaptomus‘ oregoneruis total immature 8877.0 9896.0 9386.5 5.7 4.2 4.9 
‘ 

total adults 2683.9 5163.1 3923.5 1.7 2.2 2.0 
Species total 11560.9 15059.1 13310.0 7.4 6.4 6.9 

Bosmir'ta longir'o.1"1r'is Species total 2408.6 3227.0 2817.8 1.5 1.4 1.5 

Cl1ydar11_s -.vl[ir'1aericz1.r Species total 22916.1 56363.0 39639.6 14.6 2-1-.0 19.3 

Daphnia Species total 21883.9 27535.2 24710.1 13.9 11.7 12.8 

Diaphandégmd sp Species total 2443.0 2581.5 2512.3 1.6 1.1 1.3 

Total 577175700318. 5' ' ‘2j‘51’3‘5:’2‘ 1‘9"6071’.0 100.0 100.0 100.0 

October 7, 1993 Abupridance (n_u_mbe_r/ml) Percent C,om'position 
Taxon Stage _ _R,eplic;1‘te _lV_ _ Rep1icate.2_ _ Mean Replicate 1 Replicate 2 Mean 

Nauplii 28218.2 28912.9 28565.6 14.2 14.3 14.2 

Diacyclops bi_cuspiz_1_4_tus thumasi total immature 75053.0 47285.0 61169.0 37.6 23 .3 30._5 

total adults 9890.9 7228.3 8559.6 5.0 
' 

3.6 4.3 - 

Species total 84943.9 54513.3 69728.6 42.6 26.9 34.7 

Ski.1'todiupt0mu.\' 0regonen.1‘i.t total immature 1 164.0 602.0 883.0 0.6 0.3 0.4 
total adults 12218.2 20480.0 16349.1 6.1 10.1 8.1 

Species total 13382.2 21082.0 17232.1 6.7 10.4 8.6 

Bo'.ym_ir1u l_1)rigiru.v_tr_is Species total 18036.3 24997.6 215 17.0 9.0 12.3 10.7 

Ch_vd0ru.v-.s'phaeriL'ur Species total 36072.7 -17284.7 41678.7 18.1 23.3 20.7 

D(_1ph_nig .111}; Species total 17454.5 25901.2 21577.9 8.8 12.8 10.8 

Diaphanosoma sp Species total 1309.1 0.0 654.6 0.7 0.0 0.3 

Total 199416.97 2026917 20 054.3 100.0 100.0 100.0 
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Table 21 (cont,). Zooplankton densities and percent composition at Third Narrows, 1992-1994.

~ 

March 18, 1994 Abundance (_nur.nbe.r/m’) 
_ 

Percent Composition 
Taxon - Stage Replicate 1 Rep1icate,2 Mean 

‘ 
Replicate 1 Rep1ic2ue_2 - Mean 

Nauplii’ 3.8 1.9 0.0 50.0 25.0 

Diacyclops bicuxpidatus thomasi total iinmature 14.0 0.0 7.0 100.0 0.0 50.0 
mun aduits 0.0 3.8 1.9 0.0 50.0 25.0 
Species total 14.0 3.8 8.9 100.0 50.0 75 .0 

9 

Total 14.6 
V 

97.6 
3 

10.3‘ 100.0 
3 

1oo.o 1oo.o 

Way 26. 1994 Abundance (number/ml) Percent Composition 
Tmon Stage _Rep1icate_1 _ _ Rep1i,c;1'te,2 ‘_ Mean_ ,Re'p1icat'e_1 Replicate Z 1\;1ean 

Nauplii 77687.1 73927.3 75807.2 58.0 52.4 55.2 

Diac_vcla'p: bicuspidatus t_I_1o(na.c_i total immature 40539.0 49054.0 447965 30.3 34.7 32.5 
totai adults 7002.2 9154.5 8078.4 5.2 6.5 5.9 
Species total 4754 I .2 58208.5 52874.9 35.5‘ 41.2 38.4 

Me.wcycl0p.v edwc total immature 55.0 0.0 27.5 0.0 0.0 0.0 
total adults 0.0 0.0 0.0 0.0 

' 

0.0 0.0 
Species total 55.0 0.0 27.5 0.0 0.0 0.0 

S7<'ist()dia'[)'(am111v o'regu'r1erzsj.v 

1 

tot_z11 immature 221.0 345.0 283.0 0.2 0.2 0.2 
total adults 2358.6 2936.4 2647.5 1.8 2.1 1.9 

Species total 2579.6 3281.4 2930.5 1.9 2.3 2.1 

Bosmina longirostris Species tom] 1423.6 1380.4 
‘ 

1402.0 1.1 1.0 1.0 

Chydarus sphaericillr Species tot;_1_1 1400.4 919.6 1 160.0 1.0 0.7 0.8 

Daphrtia spp Species total 2948.2 3022.7 2985.5 2.2 2.1 2.2 

Diaphanomma sp Species total 221.1 431.3 326.2 0.2 0.3 0.2 

Hnlnpedium gibberum Species total 55.2 0.0 27.6 0.0 0.0 0.0 

Tomi 
‘ 7: 

9i3391‘ii.l:‘ 
' 

141-1712‘ '1'37541.3 100.0 100.0 100.0 

139

~



Table 21 (com). Zooplankton densities and percent composition at Third Narrows. 1992-1994.

~ 

June 9. 1994 
I 

Abundance (_nAu_mber/m_-3) Percent Composition 
Taxon A /Stage Replicate 1 Replicate 2 Mean Replicate 1 ‘Replicate 2 Mean 

Nauplii 33672.4 27092.3 30382.4 14.0 15.1 14.5 

Acanthocyclop; vemalis total immature 0.0 0.0 ‘0.0 0.0 
‘ 

0.0 0.0 
total adults 00 0.0 0.0 0.0 0.0 0.0 
Species total 0.0 0.0 0.0 0.0 0.0 0.0 

Diucyclops bicuspidajus I_hr)ntas_i total 1182130 86285.0 1022490 49.1 48.0 48.6 
total adults 7164.3 7513.0 7338.7 3.0 4.2 3.6 
Species total l25377.3 93798.0 109587.7 52.1 52.2 52.1 

Mesocyclops edux total immature 0.0 0.0 0.0 0.0 0.0 0.0 
total adults 1074.2 1024.0 1049.1 0.4 0.6 0.5 

;_ Species total 1074.2 1024.0 1049.1 0.4 0.6 0.5 

Skistodiup1(g:17r::14s oregonensis total immature 14568.0 12067.0 13317.5 6.1 6.7 6.4 
total adults 2865.7 2731.9 2798.8 1.2 1.5 1.4" 

Species 16161 17433.7 14798.9 161 16.3 7.2 s.__2 7.7 

‘ 
Brmminq longirostris Species total 40120.2 22083.7 31102.0 16.7 12.3 14.5 

Chydorus sphaericux Species total 151 1.9 2123.5 1817.7 0.6 1.2 0.9 

Daphriiu spp Species total 19821.4 17757.4 
4 

18789.4 8.2 9.9 9.1 , 

Didphanosontu sp Species total 1 193.5 1 137.4 1 165.5 0.5 0.6 0.6 

Holopedium gibberum 
‘ 

Speciestotal 358.0 0.0 179.0 0.1 0.0 0.1 

Total 2405626 1798152 2101889 100.0 100.0 100.0 

June 2-3. 1994 Abundance (number/ms) Percent Compfosition 
Taxo'_n Stage Replicate 1 Replicate 2 Mean Replicate 1 Replicate 2 Mean 

Nauplii 79455.2 25600.0 52527.6 19.4 10.9 15.1 

AcurtII1m:—_\'cIuf7.r vefiwlis total immature 0.0 
V 

0.0 0.0 0.0 0.0 0.0 
1'ota1~adu1ts 764.2 948.0 856.1 0.2 » 0.4 0.3 
Species total 764.2 948.0 856.1 0.2 0.4 0.3 

Diacyclaps zfifuspzdazus thomdsi total immature 1497420 103665.o 126703 .5 36.5 44.1 403 
total adults 10186.6 9481.4 9834.0 2.5 4.0 3.3 

Species total 1-59928.6 1 13146.4 1365375 39.0 48.1 43.6 

Skistodiaptonius oregonensis total immatuie 11208.0 101 13.0 10660.5 2.7 4.3 3.5 

total adults 5093.3 -5056.7 5075.0 1.2 2.2 1.7 

Species total 16301.3 15169.7 15735.5 40 6.5 5.2 

_ 

Bosmina longirostris Species total 1059402 39506.1 72723.2 25 .8 16.8 21 .3 

Chjidqrus sphaericu: Species total 4075.6 2528.4 3302.0 
I 

1.0 1.1 1.0 

Daphnjq spp Species total 40746.3 37609.8 39178.1 9.9 16.0 13.0 

Diaphanosoma sp Species total 2037.8 316.0 1 176.9 0.5 0.1 0.3 

Leptodvra kindtii Species‘ total 764.2 316.0 540.1 0.2 0.1 0.2 

Total 
" 8 

4'10013';4 
- 9 8 

235140.4 322-576.9 100.0 100.0 100.0 
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-1111)’ 7- 1994 Abundance (number/m3) Percent Cgmposifion 
Taxon Stage Replicate 1 Replicate 2 Mean Replicate 1 Replicate} _ _ _Mean 

Nauplii 10194.0 13625.8 11909.9 4.5 6.2 5.4 

Ac'an;ho_cycl_ops vemaljs total 0.0 413.0 206.5 0.0 0.2 0.1 
total adults 382.1 0.0 191.1 0.2 0.0 0.1 
Species total 382.1 413.0 397.6 0.2 0.2 0.2 

Diac'yclop.r bicu.1";iidatu.v thamu'.1'i total immature 1327920 1255230 129157.5 . 59.2 57.3 58.2 
total adults 15800.7 15277.4 15539.1 7.0 7.0 7.0 
Species total 1485927 1408004 144696.6 66.2 64.2 65.2 

Memcyclops edwt_ ' 

total immature 
I 

0.0 0.0 0.0 0.0 0.0 0.0 
total adults 382.1 412.9 397.5 0.2 0.2 0.2 
Species total 382.1 412.9 397.5 0.2 0.2 O... 

Skistadiaptomus oregunenris total immature 36698.0 29729.0 33213.5 16.4 13.6 15.0 
total adults 8155.2 8670.9 8413.1 3.6 4.0 3.8 

_Species_ tQta1 44853.2 38399.9 
’ 

1.416266 20.0 17.5 18.8 

Bos_ming_ longir0.r1‘n',1' Species total 1273.2 5367.7 3320.5 0.6 2.4 1.5 

Chydorux sphaericux Species total 18_67 .7 4817.2 3342.5 0.8 2.2 1.5 

Daphnia spp Species total 13761.9 1 1561.4 12661.7 6.1 5 .3 5.7 

Diu'phano.mma .\‘p Species total 2717.4 3853.8 3285.6 1.2 1.8 1.5 

Hol_ope_d_ium gvibberum Species total 382.1 0.0 191.1 0.2 0.0 0.1 

Total 2244064 i2‘1'9'2‘5‘2i; 
1 'i‘é’1‘s29Z3 100.0 100.0 100.0 

July 21, 1994 Ab_un‘dance(nun1ber/.1113) Percent Composition 
Tazton Stage Replicatel _ _Rep1jcz_tte__2 , Mean Replicate 1 Replicate 2 1\1ear_1_ 

Nauplii 40452.0 10802.8 25627 .4 24.4 
‘ 

22-_.l 2_3.-3 

Diacyclopx bicu.vpidat11s»tho'irt”asi total immature 66862-.0 18610.0 42736.0 40.4 38.2 39.3 
total adults 0.0 635.5 317.8 0.0 1.3 0.7 

Species total 66862.0 19245.5 430538 40.4 39.5 39.9 

Skistodiqptomus aregonensis total immature 26745.0 9713.0 18229.0 16.2 19.9 18.0 
total adults 3677.4 363.2 2020.3 2.2 0.7 1.5 

Species total 30422.4 10076.2 ’ 20249.3 
' 

18.4 
1 

-7 20.7 19.5 

Basmjna longirostris Species total 3681.0 665.8 2173.4 2.2 1.4 1.8 

Chydorus sphaericu: Species total 7024.2 1513.0 4268.6 4.2 3.1 3.7 

Daiphnia spp Species total 12035.3 3540.4 7787.9 7.3 7.3 7.3 

Diaph;_1_no.wmq sp Species total 5016.9 2904.9 3960.9 3.0 6.0 4.5 

'1;6ta.1 l65493.8 43743.5 107121.2 100.0‘ 
' ' ’ 

100.0 
" 
100.0 
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Table 21 (cont.). Zooplankton densities and percent composition at Third Narrows. 1992-1994.

~ 

August 4, 1994 Abundance (number/m3) Percent Composition 
Taxon stage Replicaletl, ,”_VReplii7:Vaite_2, Mean Replicate 1 Replicate 2 Mean 

Nauplii 66937.5 35200.0 5 1068.8 25.8 75.7 25.8 

Diacyclops bicuspidatus thomasi total immature 52594.0 30600.0 41597.0 20.3 22.4 21.3 
total adults 2125.0 800.0 1462.5 0.8 0.6 0.7 
Species total 54719.0 31400.0 43059.5 21.1 23.0 22.0 

Skisrudiaplomus oregonensis total immature 58969.0 3 2400.0 45684.5 22.8 23.7 23 .2 
total adults 0.0 400.0 200.0 0.0 0.3 0.1 
Species tbtkil 58969.0 32800.0 45884.5 22.8 24.0 23.4 

Bosmina laiigirostris Species total 7629.2 3800.0 5714.6 2.9 2.8 2.9 

Chydorim sph_ae_ri_cu_._s Species total 34531.3 17600.0 26065.7 13.3 12.9 13.1 

Daphriiiz spp Species mun 29750.1 12800.0 21275.1 1 1.5 9.4 10.4 

Diuphanosoma s'p Species total 4608.3 1933.3 3270.8 1.3 1.4 1.6 

Leptodora k_i_ndti_i Species total 2000.0 1200.0 1600.0 0.8 0.9 0.8 

reign 
8 A 

6 

259142.47’ 
8 

::1i3673”3I-3‘ 
8 

1‘979'3s.§ 
1‘ “ 

7100.0 100.0 1000 

August 17. 1994 _A_bu_nda_nc_e ( number/ma) Percent Composition 
Taxon .5351’: , .Replic.aIe. R,ep1ica[te_2_ 

7 

Mean, Replicate 1 Replicate 2 Mean 

Nauplii 13340.8 12996.9 13168.9 24.6 19.8 22.2 

Awcgrnthocyclyops vcrnalis total immature 0.0 0.0 0.0 0.0 0.0 0.0 
total adults 0.0 98.5 49.3 0.0 0.2 0.1 
Species total 0.0 98.5 49.3 0.0 0.2 0.1 

Dia‘cyc10p.s' bicuspidarus thofmasi total immature 4056.0 33772.6 18914.3 7.5 51.5 29.5 
total adults 631.0 2363.1 1497.1 1.2 3.6 2.4 
Species total 4687.0 36135.7‘ 20411.4 8.6 55.1 31.9 

Sltis'1oc1iapto'r'r'1'us oregonensis total immature 5048.0 -1135.7 4591.9 9.3 6.3 7.8 
total adults 81 1.2 886.2 848.7 1.5 1.4 1.4 

"ft Species total 5859.2 5021.9 5440.6 10.8 7-.7 
V 
9.2 

Bosmind lorigirastris Species total 25419.7 1493.3 13456.5 46.8 2.3 24.6 

Chydorus sphaericus Species total 1201.9 3840.0 2521.0 2.2 5.9 4.0 

Daphnia spp Species total 2223.4 5021.6 3622.5 4.1 7.7 5.9 

Diap" soma sp Species total 1277.0 820.5 1048.8 2.4 1.3 1.8 

Leprodora.kindfii Species total 270.4 98.5 184.5 0.5 0.2 0.3 

Total 54279.4 65526.9 59903.2 10.0.0 100.0 100.0 
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Table 21 (com.). Zooplankton densities and percent composition at Third Narrows, 1992-1994. 

September 1. 1994 Abundance (number/m3) Percent Composition 
'1'a'xon 

“ _ U Stage, _“ ‘V 1 2 _V _7Mean Replicate 1 Replicate 2 Mean 

Nauplii 37500.0 35490.9 36495.5 22.8 18.9 20.8 

Acdnthocyclops vemalis total immature 94.0 0.0 47.0 0.1 0.0 0.0 
total adults 0.0 0.0 0.0 0.0 0.0 0.0 
Species total 94.0 0.0 47.0 0.1 0.0 0.0 

D_iacycl_ops bicuspidaty; thglmasi tot_a_l immature 5375.0 3103.0 4_239._0 3.3 1.7 2.5 
total adults; '- 250.0 0.0 125.0 0.2: 0.0 0.1 
Species total 5625.0 3103.0 4364.0 3.4‘ 1.7 2.5 

S/cinodiaptomus oreganenxis total ifiimatlire 8750.0 5754.0 7252.0 5.3 3.1 4.2 
total adults 500.0 0.0 250.0 0.3 0.0 0.2 

.. Species total 9250.0 5754.0 7502.0 5.6 3.1 ., ;__ 
4.3 

'B0s'r_r_tin;_z longirostris Species total 108625 .0 1404122 1245186 65.9 74.8 
p 
70.4 

Chydorux xphaericus Species total 1588.3 1066.7 1327.5 1.0 0.6 0.8 

Daphiiia spp Spejcies total 1342.1 1357.5 1349.8 0.8 0.7 0,8 

Diuphqnosoma .rp Species total 7515 -581.8 666.7 0.5 0.3 0.4 

Total l64775.9 18776_6.1 176271.0 100.0 100.0 100.0 

September 18, 1994 Abundance (number/m3) Percent Composition 
Taxon Stage Replicate 1 Replicate 2 Mean Replicate 1 Replicate 2 Mean 

Nauplii 14250.0 10697.1 12473.6 15.0 17.3 16.1 

Diuc)'cl(;p.r bicuspidatus tlwmasi total immature 2009.0 822.0 1415.5 2.1 1.3 1.7 

total adults 0.0 0.0 0.0 0.0 0.0 0.0 

Species total 2009.0 822.0 14 1 5 .5 2.1 1 .3 1-.7 

Skisto4iaptum_us oregonensis total immature 1563.0 1676.0 1619.5 1.6 2.7 2.2 
total adults 0.0 0.0 0.0 0.0 0.0 0.0 
Species total 1563.0 1676.0 1619.5 

_ 
1.6 2.7 2.2 

’Bosmina longiroxrri: Species total 75105.9 47177.2 61 141.6 78.8 76.2 77.5 

Chyiiorus sphgericus Species total 1616.0 1005.7 1310.9 1.7 1.6 1.7 

Duphnia xpp Species total 501.0 182.9 342.0 0.5 0.3 0.4 

_Dpiaph_un_o.wm_q sp Species total 0.0 137.1 68.6 0.0 0.2 
I 

0.1 

Leplodora kindtii ' Species total 251.0 . 182.9 217.0 0.3 0.3 0.3 

Total 95295.9‘ 61880.9 7853si4’ 
*1 

6 

160.0‘ 
1 

‘100.0’ ioofo‘ 
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Table 21 (com.). Zooplankton den_si_tj_es and percent composition at'Third Narrows. 1992-1994. 

October 9. I994 Abundance (number/ma) Percent Composition 
Taxon‘ Stage Replicate I Replicale 2 ' Mean Rcplicate 1 Replicate 2 Mean 

Nauplii 550.9 2014.8 1282.9 0.8 2.4 1.6 

Diacyclop: bicuspidatux thomasi total 3542.0 5925.0 4733.5 5.3 7.2 6.2 
total adults 157.4 237.0 197.2 0.2 0.3 0.3 
Species total 3699.4 6162.0 4930.7 5.5 7.4 6.5 

Skistodiaptomus aregonensis total immature 634.0 1107.0 870.5 0.9 1.3 ~ 1.1 

total adults 2-37.0 118.5 177.8 0.4 0.1 0.2 
Species total 871.0 12-25 .5 1048.3 1.3 1.5 1.4 

Bosmina Idngifastris Species total 58319.5 68266.7 63293.1 86.6 82.5 84.5 

Chydorus sphzzericuy Species total 3777.8 5096.3 , 
4437.1 5.6 6.2 5.9 

Daphniaspp Species total 157.4 0.0 73.7 0,32 0,0 
' 

0.1 

Total 
_ 

67376.0‘ 82765.3 75070.7 100.0 100.0 100.0 
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