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 “A future, where Big Sand Lake, like all of society, 

benefits from what science has to offer, is at stake ”. 
Jeremy Berg  

 
        Annual meeting, June 17 th at 10:00 am, Crooked Lake Lodge (north end of Siren on Hwy 35/70) 
 
 
Introduction. Eight decades ago, Big Sand Lake was a prime target for fishermen from states to the 
south. Fishing was good. Now, a hundred or so vacationing families share the lake with a like number of 
permanent Native American residents on the east side. Over this time there has been much change. 
Significant inflow from Warner Lake to the south was blocked by roads, the bridge over Sand Creek was 
replaced with small culverts, food chains were disrupted, mature fish were displaced by those of smaller 
size, and terrestrial populations of riparian wildlife thinned. Wild rice, a component of Native culture, is 
nearly gone, and the Natives seldom exercise their right to night-time spearing during the spawning 
season. Naturally reproducing walleye are gone and redhorse suckers no longer make their annual run 
up Sand Creek. Members of the fish populations began shifting to smaller size with increased fishing 
pressure around 1950. High tech electronic gear and boats is a factor. Big Sand is sometimes referred to 
as a recreational lake as opposed to the earlier description as a great place to fish. There is increased 
recognition that, in our environment, paraphrasing John Muir (1914) “everything is connected to 
everything”. Over the last decade there have been efforts to mitigate or at least understand causes for 
changes by this organization often together with the Chippewa Tribe. Big Sand remains one of the nicest 
lakes in Burnett County. Efforts to keep it that way are based on information summarized below.  
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 Lake levels. From early on, lake levels have been a point of contention on Big Sand. Flooded 
basements around 1935, and dry beaches extending one or two hundred feet out from the current 
shore a few years later were common complaints. However it is said that, around the dust bowl days of 
the early 1930’s, the Indians could walk across this lake, and others nearby were farmed. Current levels 
may be a modern record high but In fact they are quite stable. Variation was only about a foot since 
1940. In comparison Shell Lake is known to vary by at least ten feet. Distance from the ground to the 
water is shown here for Webster, courtesy of the Ranger Station. Measurements are for July, however 
monthly changes approached the ranges shown. But the current trend is clearly up.  
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 These data, compared with 
historical changes in lake level, show 
that the water level is mostly 
controlled by the flow of the water 
through the ground as it moves both 
north and south to the Clam and 
Yellow rivers. The earlier low 
lakewater levels were not 
problematic, fishing was good and 
outboard boat motors clients 
brought along limited to five 
horsepower. We anchored them a 
ways from shore and brought them 
in as needed.  
 Creeks do have some effect on 
lake level, and loss of inflow from 
Warner Lake supported nutrient 
input, flushing and runs of spawning 
fish. This improved lake ecology and 
low fishing pressure supported good 
fishing. At meetings with the tribe 
and others, drainage was improved 
by the installation of larger culverts. 
It was argued that they were 

insufficient, but cost was an issue. However rushing water called on the instincts of beaver and they 
dammed up the inflow which prevents circulation of fishes and nutrients.  
 Over long periods creek flow may affect lake bathymetry as well. Detritus, the obvious black 
sediment from decomposing plant material, is either exported down stream flow or deposited in deep 
holes depending on the rate of flushing. In Big Sand, flow is toward the west and parts of the former 
west bay marsh filled with at least 18 feet of fluid muck. Some is under water and some became covered 
with sphagnum moss and Tamarac trees. At the bottom of deep spots such as the 55 foot deep trench 
on the south side, the bottom is covered with this sediment. The decomposing detritus forms a 
phosphorus-rich jell. There is little circulation so most of the nutrients remain trapped. If mixed enough 
to add oxygen, enough phosphorus can be released to cause algal blooms.  
 Big Sand is unusually shallow for a large lake averaging only about eight feet in depth.  Much of 
the bottom is clean sand. There are also large weed beds which are shallow as well. Weeds do not send 
much nutrition up the food chain. Missing is a large volume of cool water too deep for weeds. In deep 
water, phytoplankton are the main primary producers. They send nutrients up the food chain mainly 
through zooplankton. Thus Big Sand cannot produce many fish, and with the clear shallow often 
disturbed water the harvestable ones are easily fished out.  
 
Phosphorus Limits Wild Rice. The observer set out more than a decade ago to determine what 
happened to the wild rice. The published paradigm is that rice was nitrogen limited. He found that, in 
Big Sand , rice was phosphorous limited in the West Bay by conducting a series of in situ experiments. 
The previous data were from transplants in pots. An additional issue was lack of drainage from 
revamping surface water flow. Seeding by the Tribe was subsequently attempted in the West Bay. It 
failed and emerging plants were red, a sign of phosphorus limitation. The observer found that rice would 
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grow if bathed in protected water with some wave action to improve diffusion of phosphorus. Some 
came up and died. A few clumps came up and matured, perhaps where a dead animal or other animal  

had died and added to the phosphorus supply from the 
sediments. A small but vigorous stand of wild rice sustains just 
east of sand point. Apparently there is sufficient wave driven 
turbulence to supply phosphorus, consistent with calculations. 
However some protection from large wave is needed during 
the floating (early) phase.  These observations are consistent 
with the hypothesis that flowing water reduced the 
concentrations of dissolved phosphorus needed to grow rice. 
Shown at left is wild rice growing in a sandy area of Big Sand in 
an area open to waves but sheltered from strong wind. A 

bottom of rich muck is usually thought to be necessary for rice to grow, but here we establish that there 
is enough in the water if there is some flow. However because corn was advocated for the production of 
ethanol for gas, a large population of geese appeared. This eliminated the likelihood of reestablishing 
wild rice on Big Sand. But this historically, ecologically and culturally-important aspect of Big Sand 
ecology is now better understood.  
 
Algal succession. The main source of carbon and energy in food webs for Big Sand is algae called 
phytoplankton when floating free in the water column. Cyanobacteria or blue green algae are included 
in this group. Two concerns are 1) Big Sand contains only a small portion of deep water required for 
large populations of phytoplankton that ultimately arises as fish, and 2) freshwater systems are 
becoming dominated by cyanobacteria which are poor food and contain toxins. Since few workers in 
Wisconsin can identify phytoplankton, the Observer began keeping a photographic record of those that 
appear around the year. Six of more than 200 images From Big Sand are shown below.  
 

 
 
                Volvox                                                                                                                   Microcystis 
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                            Fragilaria                                                                                    Nostoc. 
 

 

 
 
 
            Dinobryon                                                                                                                 Woronichinia 
 
          
Volvox is a polyphyletic genus in the volvocine green algae clade. Each mature Volvox colony is 
composed of up to thousands of cells from two differentiated cell types: numerous flagellate somatic 
cells and a smaller number of germ cells lacking in soma that are embedded in the surface of a 
hollow sphere or coenobium containing an extracellular matrix made of glycoproteins.] (Wicapedia). 
The colony shown contains several immature gonidia,  
 

https://en.wikipedia.org/wiki/Colony_(biology)
https://en.wikipedia.org/wiki/Flagellate
https://en.wikipedia.org/wiki/Coenobium
https://en.wikipedia.org/wiki/Extracellular_matrix
https://en.wikipedia.org/wiki/Glycoprotein
https://en.wikipedia.org/wiki/Volvox#cite_note-Hallmann-3
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Microcystis aeruginosa is a species of freshwater cyanobacteria which can form harmful algal 

blooms of economic and ecological importance. It is technically in the bacterial kingdom of the 

phylum Cyanobacteria. They are the most common toxic cyanobacterial bloom in eutrophic fresh 
water. Cyanobacteria produce neurotoxins and peptide hepatotoxins, such 

as microcystin and cyanopeptolin (Wikipedia).  
 
Fragilaria is a diatom often appearing in Big Sand Samples. Diatoms have shells of silica. It is 
usually a colonial diatom, forming filaments of cells that are mechanically joined. Ribbons formed like 
the one shown are fairly large. Some species are bloom forming diatoms in eutrophic lakes.  
 
Nostoc These bacteria contain photosynthetic pigments in their cytoplasm to fix carbon and thus also 

bacteria referred to as algae. Some species are cultivated in Asia and used as food.  
 
Dinobyron is often a multicellular, wine glass or funnel shaped chrysophyte very common in Big Sand. It 
frequently appears singly as shown by the empty cells shown here.  Nutrition is both phototrophic and 
phagotrophic.  
 
Woronichinia A cyanobacterium, Chroococcales division. Production of both anatoxins and microcystins 
has been reported. It is common in Big Sand samples.  
 
 Toxic cyanobacteria. Three blooms (Mycobacteria, Anabaena, and Woronichinia), all toxin 
producers, have been observed in the past two years. Microcystis is the most common bloom-forming 
genus of cyanobacteria and is almost always toxic but toxicity is usually associated with larger 
popoulations. Poanktothrix agardi and filamentolus Anabaena can be toxic as well. Microcystins are also 
produced by some species of the genuses Cylindrospermopsis, Umezakia, Lyngbya, and Rhaphidopsis. 
Micocystins can accumulate in invertebrates such as fish. It may be a tumor promoter. Others produce 
neurotoxins, hepatotoxins and Saxitoxins (US Environmental Protection Agency). Dog deaths due to 
drinking algal toxins from lake water are commonly reported in the news. Reasons for the increase in 
cyanobacteria are unknown but they are generally more problematic in eutrophic (nutrient rich) 
systems. Big Sand leans more toward an oligotrophic (nutrient poor) state. Cyanobacteria are also 
particularly adaptive. They obtain their carbon and nitrogen from the air and vertically motile obtaining 
minerals from the sediment at night and light for energy during the day with the help of flotation 
organs.   
 
Lake ecology and possible improvements.  In the Great Lakes, invasive lamprey threatened the Lake 
Trout fishery. These were poisoned out and alewives (herring) took over. Salmon were introduced to 
reduce the alewives and quagga mussels took over. These grazed down the phytoplankton. Mayflies 
were starved out and the perch fishery collapsed. Now whitefish seem to be learning to eat the invasive 
mussels and Mayfly eggs have been stocked. Changes in mayfly populations are large and widely studied 
world over. Many species are involved and responses vary. They are of interest because their nymphs 
are a major food source for fish.  Loss of a perch fishery on Lake Michigan was blamed on an invasive 
mussel which affected the food supply of their nymphs. They spend one or two years growing in the 
sediments, but only a day as egg-laying adults. Amazingly, many different species of mayflies participate 
in same short synchronized swarm. Most of the change in mayfly population is due to changes at the 
nymphal stage of the life cycle. Reported population affecting conditions include lake acidity, sediment 
disturbance, predation by filter feeders, and unusual temperature cycles. On Big Sand, first sightings 
were on May 29th of this year and most swarmed the following day. None have been seen near the west 
bay since the 1940’s. Over the lake proper the swarm was light as compared with those observed early 

https://en.wikipedia.org/wiki/Cyanobacteria
https://en.wikipedia.org/wiki/Harmful_algal_bloom
https://en.wikipedia.org/wiki/Harmful_algal_bloom
https://en.wikipedia.org/wiki/Eutrophic
https://en.wikipedia.org/wiki/Microcystin
https://en.wikipedia.org/wiki/Cyanopeptolin
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on. Only one discarded mayfly exoskeleton was noted this year, in years before they were numerous on 
buildings and window screens of Big Sand cabins. The observer once needed a snow shovel to remove 
them from the deck on an iron ore carrier in Ohio. Size of this year’s swarm is roughly estimated at 
around 2 on a scale of 1 to 10.  
 
 Biodiversity improves ecological function when multiple trophic levels are represented. Big Sand 
has only one natural apex predator, and it mostly competes with lower trophic levels due to loss of 
historical prey including migrating suckers, walleye and abundant bullheads. The result is slow growing 
undersized panfish that overgraze the zooplankters, a major link in the food chain. Yellow perch could 
provide some biodiversity but preference for a weedy habitat removes them as easy prey and at typical 
size, their role as a major foraging stock for northerns is minimal. The strategy has been to encourage 
catch and release of large northern pike, but several factors, including increasing water temperature 
which moves northerns into marginal conditions for survival. Black Bass can grow larger but their 
feeding strategy targets small prey by engulfment. Musky thrive in water with warmer temperatures 
and medium sized bass and northerns could provide high quality prey for this aggressive apex predator. 
By imposing size limit slots and stocking fingerlings, the introduction of musky could be successful. Most 
significantly musky, have the potential for controlling the overpopulation of medium sized bass. Size 
limits for panfish have been proposed and should be encouraged. Effects of how musky might improve 
the fishery and ecology of Big Sand are shown below.  
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 To help decide among strategies for improving our fishery and lake health we plan, with the help 
of the tribe, to follow movement of northern pike with radio tracking. Related considerations are the 
benefits of beaver control, likelihood of northern pike to survive anticipated warming, behavioral 
impacts of human-caused disturbances on northern pike, the possible need for selective control of fish 
size by slot or size limits, and potential forage fish for musky. Stocking of fry and fingerling sized walleye 
has become regular. This is a potentially useful research question.  
 
New method for determining dissolved concentrations of nutrients. Current analytical methods for the 
effective concentration of limiting nutrients in natural water samples are subject to considerable error 
due to the difficulty in separating out the microbes without addition of limiting nutrient from the 
microbes to the sample. Target concentrations include various chemical species of nitrogen, 
phosphorus, and carbon. These concentrations control the biological behavior of aquatic systems at the 
most basic level. There were significant efforts to use radioisotopes as a base for determining these 
concentrations starting about 50 years ago, but necessary components of the associated theory were 
lacking. The Observer set out to develop the required theory about two years ago.  
 
 This “isotope competition method” (ICM) is described here for the first time. The goal is to 
identify the effective or “natural” concentration, sometimes called endogenous concentrations of these 
substrates. The substrates include all the potentially limiting nutrients such as carbon, nitrogen, and 
phosphorus. Data here target the endogenous concentration of amino acids. (If you don’t like 
mathematical solutions to scientific puzzles, please skip to the next section).  The endogenous unlabeled 
substrates are designated Seu because they are endogenous and unlabeled, i.e. not radioactive. If known 
amounts of the target substrate added in both unlabeled, Sau and labeled SaL form, the rate of uptake 
depends on their concentrations, together with the total number of membrane transporter proteins of 
the appropriate type T in a sample from the system. These are distributed into the cytoplasmic 
membranes m of in a known volume of sample where superscript o refers to outside the cell membrane, 
the location targeted, and superscript i to inside the cell. The isotope distribution with associated rate 
constants (Eq 1) is:  
  

 

1 2

1 2
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The rate of isotope uptake is slowed by competition with both endogenous and added unlabeled 
substrate. This inhibiting substrate is concentration Seu, and Sau is the usual unlabeled isotopic form of 
the target endogenous nutrient species. Having the same chemical composition as the labeled substrate 
it slows the rate of transport according to the kinetics of competitive inhibition. The equation is 
simplified because the labeled and unlabeled substrates are mathematically almost identical. Single 
molecule reaction kinetics show that the rate equation to be perfectly hyperbolic in accord with the 
ubiquitous Michaelis Menten equation due to dynamic disorder. This is in agreement with most 
experimental observations for the kinetics of microbial transport. The equation is however modified 
according to specific theory (Button, 1987) to eliminate the interdependency of two independent kinetic 
constants: maximal velocity and Michaelis or affinity constant Ka.. Ka defines the concentration at half 
maximal rate vL, sometimes referred to as a binding constant. The “apparent Ka “, affinity constant in the 
presence of inhibitors for isotope uptake is measured from the rate of label uptake at a range of 
unlabeled substrate concentrations with plots of isotope uptake rate vL vs SaL. Slopes of the reciprocals 
of the uptake of labeled substrate rates SaL versus added labeled substrate Sau in the presence of 
unknown amounts of endogenous unlabeled substrate extrapolate to the total unlabeled substrate in 
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the sample Sau + Seu. This scales the effect of total unlabeled added substrate to the amount of 
inhibition. Total unlabeled substrate increases the apparent Ka because total saturating substrate 
concentration [SaU + SaL + SeU] is increased. But the apparent base specific affinity, initial slope v 

L  

decreases because rates at small to intermediated total substrate concentrations are inhibited according 
to the kinetics of competitive inhibition. Rates merge at large concentrations. Then a plot of Siu versus 
apparent Ka/aL converges at So 

eu to resolve the ambiguity between Sau and Seu because the effect of Sau is 
eliminated at Sau = 0.  
 
 The observed  kinetic curve below  (red dotted line with error bars) is for amino acid uptake  
from a sample of lakewater. It shows the apparent rate of uptake by the microbes at various 
concentrations of SaL. The corrected curve is in blue. The error in flux was about a factor of two as shown 
by the difference in the red and blue markers at the lowest rates. It also shows effect of added substrate 
on the apparent rate of labeled substrate (diamonds). The error in flux was about a factor of two as 
shown by the difference in the red and blue markers at the lowest rates. It also shows effect of added 
substrate on the apparent rate of labeled substrate (diamonds). High concentration data eliminated to 
emphasize the environmentally relevant concentrations that are small.  
 
Temperature Effects. One value 
of the ICM described above is 
that it allows absolute 
comparisons of microbial 
activity from various conditions. 
The Observer and colleagues 
collected detailed data on in 
situ rates from an Alaskan lake 
around the year following 
temperature adjustment some 
15 years ago. Based on the 
Arrhenius equation for 
activation energy effects on 
biological and chemical 
reactions, these were never 
submitted for publication 
because absolute 
concentrations of limiting 
substrate were unknown. 
Interest in temperature effects 
on aquatic systems has grown now as we enter a period of climate change. More importantly, the way 
rates change with temperature depends strongly on the temperature range considered and the 
mechanisms controlling rates. Theory above renders these data considerably more useful and 
submission for publication is planned.  
 
Global warming. Future weather is difficult to forecast but progress of the international community is 
significant. One step involves supercomputers and “big data”. Weather can be anticipated in a small 
square of the earth’s surface over short periods of time with reasonable certainty. By combining the 
causes over small squares to larger areas future weather, and perhaps climate, can be better forecast.  
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 Loss of Glacial ice over time has been correlated with historical increases in atmospheric carbon 
dioxide. Global warming  also is related to both biological species drift toward the poles, and the 
increased heat content of the deep ocean. Atmospheric temperatures have increased 1.4° Fahrenheit) 
since 1880. Effects include a 70%  loss of Canadian glaciers over present human lifetimes. Greenland 
supports huge amounts of glacial ice as well. One fear is melting polar ice will cause catastrophic loss of 
land for human populations living in low-lying coastal areas. The West Antarctic Sheet alone contains 

enough water to increase 
sea levels by 15 feet. This 
part of the Antarctic ice 
cap is particularly 
vulnerable because it rests 
on land well below sea 
level and is exposed to the 
warming seawater at 
those depths.  
 
Among the numerous 
world-wide effects of 
climate change on biology 
is the die off of massive 
coral reefs in equatorial 
waters and poleward 
movement of fish and 
plants to find more 
suitable habitat.  
Locally, warming effects 
are intensified in lakes 

because the heat is trapped below the surface and shielded from evaporative cooling. Big Sand is 
particularly liable because radiation induced heat penetrates deeply through its shallow transparent 
water and is retained there or by the sand below. Evidence of warming, consistent with the rise in 
atmospheric carbon dioxide is clear from the steady 7% gain in ice free days in Big Sand over the last 25 
years.  
 
 Dialog exists at the state and national level calling global warming into question. One argument 
is that climate is always changing. That is true but to encourage catastrophic change in the foreseeable 
future is a path few would favor. Changes in climate are now more honestly expressed than those 
touted about the absence health effects due to tobacco were in 1950. Long term climate variability is 
complex but the combination of many scientists with access to new supercomputers to accommodate 
what is called “big data” allows greatly improved predictability. This is because more components of 
basic physics can be compared with more parameters that describe more aspects of the observable 
weather on earth. This is done by seeing how the measured weather in a small square over the surface 
of the earth affected another near by. They just keep adding effects, making the squares larger, and 
adding more squares until they understand how to predict future weather.  
 
 The frequently expressed notion that some scientists remain skeptical is questionable because 
none have published convincing evidence in scientific journals. Only two bits have appeared. One cites a 
recent pause in temperature rise over a small portion of the globe. It turns out that it was due to a 
change in winds that altered the paths of ocean currents. One of these began dumping heat into 
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seawater at middle depths instead of into the surface water, shielding the atmosphere from its current 
trend of warming. The other is recent chills over some areas within the last few years. That turns out to 
be true as well. But the earth’s weather is a mosaic of systems and the overall average continues 
upward. Both claims represent “cherry picking data”, i.e. generalizing from a small location picked 
because it changes in a direction that makes a desired point.   
 
 Potential actions to mitigate catastrophic increases in global temperature are many. The most 
effective listed by book author Paul Hawken are to limit greenhouse gas production by 1) phasing out 
halogenated refrigerants, 2) added terrestrial wind turbines, 3) reduction of food waste, and 4) a change 
in global diet that is richer in plants. Plans are to examine the history of Big Sand by a paleolimnological 
analysis of sediment cores. Results can chronicle aspects of lake health including development of 
populations of cyanobacteria along with their toxins. We have been offered the help of Prof. Graynia 
Kowalewska of the Polish Academy of Science. Of equal interest is the historical trajectory of human 
impacts on Big Sand since settlement by the Europeans in order to improve our efforts at effective lake 
stewardship. Coring will be through the ice this winter, the samples pre-processed and delivered to 
Marine Pollution Laboratory in Sopot Poland, hopefully by hand. They work in cooperation with a sister 
group in Norway and have leading technology for understanding anthropogenic contamination of lakes 
and oceans. This has been a long goal and we are delighted to have their support 
 
 

 

Effects of Water chemistry on biology. Big Sand is a soft water lake with low conductivity. There is 
probably insufficient calcium to support zebra mussels; confirming analysis planned. Paper shell clams 
seem to be on the decline; less tracks in the sand. Also the Observer often noted glochidia attached to 
the gills of fish in the 40’s. They are an intermediate stage in the life cycle of clams used for species 
dispersal that look like miniature clams. So mussel invasion is unlikely. When present clams have a major 
impact on lake ecology because of the large volume of water they filter. More species of clams have 
been lost world wide than any other species. The loss is approaching 50%. There are many causes, chief 
among which is habitat loss, often due to sedimentation caused by dams, dredging, and benthic 
disturbances such as that from outboard motor-generated turbulence.  There could be a correlation 
with logging; clams are long lived, often in the range of 10 to 50 years, and calcium is exported in the 
form of lumber from trees. 
 
 Aromatic hydrocarbons from coal tar products affect many of the smaller aquatic organisms. A 
recent new source is sealants to pavements. Salts applied to Wisconsin roadways is accumulating to 
salinity-changing levels in our water systems. The balance among these cations, sodium, calcium, and 
potassium, is critical to membrane function in most organisms, and also ubiquitous component of 
energy generating systems in the smaller organisms contained.  
 
 There appears to be a reduction of emergent macrophytes such as pickerelweed and various 
large leafed pond weeds since the 1940’s. One major weed bed comprised of pond lily pads anchored by 
arrow plant was lost, and a little wild rice was lost from the north side. Phytoplankton blooms appear to 
be decreasing; three blooms per year were normal, and the water has become more transparent. Some 
combination of increasing water temperature, and increasing clarity probably contributed to the 
extinction of naturally reproducing walleye.  
 
     About 100 cabins have been built along the lake shore in recent times. Stable isotope data from lakes 
show that an astounding 40% of the carbon accumulated by fish originates from leaf litter dropped by 
riparian trees.  During decomposition the carbon is transported to the lakes with runoff. Neatly 
maintained lawns can contribute to this flow which is not good for most lakes. Behavior including 
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predator avoidance is a common characteristic shared by most of our swimming partners down to the 
smallest. Shadows cast by overwater structures cause fish to avoid some preferred feeding areas. Fish 
larva, avoid predation from the time of birth. And larger fish will starve before entering streams 
patrolled by Herons. Boat wakes uproot Wild Rice, and outboard propwash disturbs the benthic fauna 
including clams and may fly larvae. Restoring course woody habitat such as tree falls, now often cleared 
out, has shown to significantly benefit many lakes, but has faced some opposition.  
 
Birds Sightings from Sand Hill, Spring 2017 
 
American Bittern (newly        
returned?) 
American Coot 
American Crow 
American Goldfinch 
American Robin 
Bald Eagle 
Baltimore Oriole  
Black Capped Chickadee 
Black Duck 
Blue Jay 
Brown Thrasher 
Brown-headed Cowbird 
Bufflehead 
Canada Goose 
Cardinal 
Catbird 
Catbird 
Common Goldeneye 
Common Grackle 
Common Loon 
Common Merganser 

Common Snipe 
Cowbird 
Dark Eyed Junco 
Downy Woodpecker 
Eastern Bluebird 
Eastern Phoebe 
European Starling 
Fox Sparrow 
Goldeneye 
Great Blue Herron 
Greater Yellow legs 
Harry Woodpecker 
Herring Gull 
Indigo Bunting 
Mallard 
Mourning Dove 
Northern Flicker 
Northern Harrier 
Nuthatch 
Owl sp.  
Pileated woodpecker 
Pintail Duck 

Redpoll 
Redbellied Woodpecker 
Redheaded Woodpecker 
Redwinged Blackbird 
Ring neck Duck 
Rose Breasted Grosbeak 
Ruby Throated Humming 
Bird 
Ruffed Grouse 
Sandhill Crane 
Sandpiper 
Tree Swallow 
Tundra Swan 
Wild Turkey 
Wood Duck 
Yellow Bellied Sapsucker 
Yellow Headed Blackbird.  
Yellow Rumped Warbler 
   MISSING THIS YEAR 
Great White Egret 
Pelican

 
 
The Sand Lake Observer and associated research is provided by Don and Carol Button. 


