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Introduction and Background
If you asked me what events have impacted Michigan and Michigan trout streams most in the past 12,000 years it would all be linked to vegetative succession.
First would be the glaciers that set succession back to year one.
Second would be the 11,900 years of succession that produced our once fabulous white pine forests.
Third would be the logging era that in a single generation laid bare the land and fueled the great fires that set succession back to year one again.....grassland and open prairie.
Fourth would be the vegetative succession we have been experiencing since - a succession of astonishing scale and abruptness.
Small farms followed the fires and most had a small herd of dairy cattle. Trout stream valleys were commonly used as pastureland. But by the 1950's economics had forced most small Northern Michigan farms into history. By then millions of acres too poor to farm had already reverted to the state for taxes and became state forest lands. Many more millions became national forests. The old farms are now growing young forests. Early succession meadow and prairies are giving way, all on a grand and pervasive scale that is impacting fish and wildlife habitat in many ways. Trout streams are definitely among the habitats being altered.
It has long been generally accepted that vegetative succession from prairie to forest is
good for trout streams. At least that was what Michigan's Fisheries Division thought throughout my tenure there (1966-1991) and still does. But is it? Information to the contrary has begun to accumulate.
In the 1980's concern grew among sportsmen and within Fisheries Division over the immense amount of sand entering trout streams all over the state. An effort was made to deal with it with sand traps, but the problem was overwhelming. Where was it coming from? And why now? Were not the streams and their watersheds healing up from past forestry abuses and farm abandonment?

The annotated citations that follow, especially the work of Stanley Trimble, caused pieces of this sand puzzle to come together for me well after my retirement. Many trips with camera to a score of small West Michigan trout streams having both grassy and wooded corridors, many of which I knew to have been grassy pastures in my youth, convinced me. The photos that follow show the impact of succession from meadow to wooded corridors on these small trout streams and are the core of this presentation.
Not only were the newly wooded stream corridors causing severe erosion not seen in grassy corridors, trout habitat was being severely degraded. Forested reaches were wider, slower, shallower and siltier. Banks were raw and the streams choked with woody material. The valley floor and banks were poorly protected from erosion - bare or with sparse understory. Sheet erosion and gullying were serious. Yet the meadow reaches remained lush with thick turf and virtually erosion proof. It is no longer a mystery to me where the sand is coming from. Iunderstand now why trout streams all over the north country are suffering an extraordinary increase in sand bedload. As grassy stream corridors are being reclaimed by forest, decades of accumulated sand are being released.
Since early succession vegetation yields much more groundwater than forests (up to 50%), they benefit entire trout stream watersheds. Grass produces narrower, deeper, more sinuous streams highly resistant to erosion. Such streams have excellent overhanging bank cover, more coarse substrates, more aquatic plants and more trout food. They receive less runoff but more groundwater and have higher base flows, warmer winter water temperatures and better spawning conditions. They support more trout, and more pleasant trout   fishing.
Inow have a satisfactory explanation for the fabulous brook trout fishing of the early 1900's documented in old photos and described in the meticulous journals of famous trout fishing clubs of that era. It's early succession.
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Trimble, Stanley E. 1997. Stream channel erosion and change resulting from riparian forests: Geology May 1997; v. 25 no.5, 467-469.
ABSTRACT: Forested stream banks, compared to grassed ones, can destabilize stream channels by promoting erosion. Four reaches of Coon Creek, Wisconsin, each with long-term grassed and forested subreaches were examined. Grassed reaches were narrower and had smaller channels (bankfull cross sections) than forested reaches, suggesting that grassed channel reaches stored about 2100 to 8800 m3 more sediment per kilometer than forested reaches. Available evidence suggests that conversion of riparian forests to grass would allow storage of sediment along   channels, possibly decreasing downstream sediment yields. These findings are important as many grassed riparian corridors are rapidly reverting to forest because of economic conditions and governmental policies."
Peterson, Allen M 1993. Effects of Electric Transmission Rights-of-Way on Trout in Forested Headwater Streams in of New York: North American Journal of Fisheries Management 13:581-585.
ABSTRACT: "Fifteen crossings of headwater streams by electric transmission rights­ of-way (ROWs) in forested areas of New York State were studies to determine the effects of ROWs on habitat and populations of brook trout Salvelinus fontinalis and rainbow trout Oncorhynchus mykiss. Trout habitat and abundance in ROW's were exposed to more light, had more dense streambank vegetation , were deeper and narrower, and had greater area composed of pools; water temperature was not significantly greater. Trout were more abundant in reaches within ROWs. The greater mean depth and more numerous pools within ROWs were believed to have caused higher densities of trout."
White, Ray J., and Brynildson, Oscar M. 1967. Guidelines for Management of Trout Stream Habitat in Wisconsin: Wisconsin Department of Natural Resources Technical Bulletin No.  39.
Protecting and Managing Stream Bank Vegetation: "When vegetation binds the stream banks they erode less rapidly and the current digs a deeper stream channel­ one that protects trout better. A sturdy turf will often form overhangs.These are excellent shelter. In any case, plants on the stream bank together with emergent plants such as watercress , can form an ideal fringe of hiding places for trout at the water 's
edge. Grasses and low brush are best for this; they should be protected from shade. . .  "
"Trees and high brush shade out the plants composing this beneficial turf . . . "a heavily shaded stream is nearly barren. It produces little food and is often wide and shallow. It lacks channel-constricting in-stream aquatic vegetation and cover-providing stream bank vegetation. Trees also damage small streams by toppling across them, making debris-catching obstructions and tearing up the bank in the process. Trees in the wet soil along streams have shallow, weak root systems (willows are an exception). Remove trees shading the water and banks of those streams which will not be excessively warmed by the sun; that is, those receiving a sufficient inflow of spring and seepage water." . . . "Do not plant trees except where there is reasonable evidence that
summer water temperatures are lethally high for trout and that temperatures can only be reduced by shading with trees.  Discourage persons engaged in reforestation from planting trees  beside trout streams."
Measures to Improve Water Temperatures: "Protect springs and their channels from livestock. The vegetation that grows up around them will shade the water.  Foster
grasses rather than trees and shrubs in these areas. Trees and other woody and broad­ leaved plants growing by a stream and its springs pump directly from the groundwater supply. Such transpiration may be a significant drain on the summer water supply for a stream. A single large elm can transpire 500 gallons a day; therefore, three such trees may mean a loss from the groundwater table of 1 gallon per minute! Our broad-leaved plants are water-wasters, grasses are water conservers." (note: other studies have shown grass to yield 50% more groundwater  than trees)."
Let Light Reach the Stream:  "To  promote growth of food, permit adequate  light to
reach the stream and its bank. Preserve riffles. Promote growth of aquatic vegetation. . . Plants such as watercress support several hundred times more food organisms per foot of stream than does sand; many more than even the rocks in riffles (Tarzell, 1936)."
Leopold, L. B., M.  G. Wolman and J. P. Miller 1964. Fluvial processes and
geomorphology.  Freeman Press; 522 p.
Erosion, Movement of Sediments and Cross-sectional Shape of Channels: "Channel form will vary markedly with character of the bank material. When stream banks become more resistant to erosion, the stream digs itself a deeper, narrower channel."
Channel Form: ". . . higher sinuosity is associated with small width relative to depth and with greater cohesiveness in channel boundaries . . . (Thus, when stream banks are reinforced with turf, rock and other tough materials, it follows that not only a deeper stream should develop but a more sinuous one. . .)"
