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LIFE 
IN THE 
COLD: 
Exploring Winter Streams
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I
f there’s one thing Montanans are ready to tell 
you about streams in winter, it’s that the fish are 
still eating. If you’re tough enough, if your line 
doesn’t freeze, if there’s open water, you could fish 
Montana’s trout streams any day of the year. That 
fish eat through the winter is no doubt true, and 
reassuring for the tough-enough of us, but don’t 
stop there. Beneath the surface, so to speak, is a 
complex world that deserves closer attention. 

Because trout are top predators in streams, it’s possible to view the act of a trout gulping prey 
as a kind of grand culmination, nutrition laboriously making its way into the highest reaches of 
the food web under the least favorable conditions. The production of a stonefly, for example, is 
a process fueled by sunlight, accelerated by warmth, enabled by countless adaptations, behaviors, 
and no small dose of chance. You could think of a stonefly as a packet of nutrients sequestered in 
heterotrophic biomass (if that’s your thing) or think of it as a two-milligram miracle. Either way, if 
a trout rouses its chilled muscles to strike a stonefly on a wintry day, it’s a dramatic plot point in a 
longer storyline. 

We humans of northern latitudes have conveniences that buffer us from winter’s truths—we 
have furnaces, thermal base layers, grocery stores stocked with bananas. But for the wildlife we 
live among, winter is a prolonged period of unproductive conditions when animals are challenged 
to consume enough food to provide the energy they need for survival and, if they can manage 
it, growth. But to grow in winter is a tall order. In the insect life cycle, the larval stage—which 
occurs between egg and adult—shoulders the responsibility of putting up sufficient energy reserves 
to eventually devote to reproduction. A common and strategic version of the aquatic insect 
life cycle is for larvae to feed and grow when conditions are best, stocking up biomass through 
spring and summer and emerging from the stream as adults before winter comes. Although some 
aquatic insects surmount the odds, winter is a cruel time to mature to adulthood and unfurl your 
wings. Fragile adult insects are often compelled to fly to locate mates and disperse, which would 
be costly if not impossible in cold winter temperatures. In contrast to larvae and adults, which 
busy themselves to the tasks of growing, mating, or dispersing, eggs are predisposed to patience. 
Enclosed and provisioned with an independent food supply, eggs can withstand the austerity of 
winter. Overwintering in a dormant egg is a common strategy for many stream species. 

Another way to solve the problem of winter—which is to say, the problem of having a 
lot of developmental ground to cover before temperatures plummet—is to get two or more 
summers’ worth of growth under your belt. Rather than racing toward adulthood in the course 
of one summer, take a lesson from the millennials: stay at home another year or three, delay 
adulthood, focus on personal growth (the literal kind). This is the approach the largest stoneflies 
take. To reach the size of the iconic salmonfly, for example, takes some waiting. Not only do 
those large insects spend years as larvae, taking advantage of multiple summers for growth, they 
survive winters as larvae and make the most of those conditions by continuing to grow even as 
temperatures drop to a critical point. At the risk 
of understatement, there is something you might 
call a “word” that scientists use to label the thermal 
threshold for growth: entwicklungsnullpunkt. 
It literally means the point-of-zero-creation, the 
temperature below which growth is physiologically 
impossible. The entwicklungsnullpunkt of some 
stoneflies can be impressively low, approaching zero 
degrees Celsius. This means their physiology is tuned 
to allow them to capture and digest food, then transform food into biomass even in frigid water, 
when the biochemical reactions underlying those processes are running at a slow creep. 

But for overwintering insects, growth is a secondary problem: food comes first. If we backtrack 
through the food web of a winter stream, where does nutrition originate? To locate the origin of 
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A showcase of elaborate stream habitat in Rattlesnake Creek near Missoula, MT. Complexity in the stream channel creates 
essential refuges for overwintering animals.

entwicklungsnullpunkt: 

It literally means the point-of-zero-
creation, the temperature below which 
growth is physiologically impossible.
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winter food sources we have to travel backward in time. Courtesy 
of autumn leaf fall, many forested streams have something of a food 
bank for the bleak months ahead. Insects can shred fallen leaves 
for food, or can filter out or graze on detritus that results from leaf 
breakdown. In this way they spend winter eating nutrients that trace 
back to summer sun and warmth. Algae are another food source, 
and some continue to grow on rocks in streams through winter if 
light is available. But if you took a close look (like, really close—you 
would need a microscope) you would see a different community 
of algae thriving in winter compared to 
summertime, similar to the turnover of 
wildflower species we are used to seeing 
in meadows between spring and autumn, 
as different species bloom and die back 
in turn.

While we’re zoomed in on the algae, 
it’s worth paying attention to other 
dynamics that influence the stream bed. 
The physical structure of the stream 
from the ground up is crucial to its 
biology. Sediment, surfaces of rocks, and 
open spaces between them are critical 
habitat for aquatic insects and often 
for small fish as well. During much of 
the year, these habitats provide a stable 
environment where flows are benign and 
shelters are plentiful. But when winter 
comes conditions at the stream bed 
can be changeful. Subfreezing temperatures can trigger anchor ice 
formation on the rocky bottom of streams, evicting animals from 
their shelters. Because stream temperatures will swing up and down 
on daily cycles that parallel air temperatures, anchor ice can solidify 
and melt again, repeatedly abrading the stream bottom. This 
physical scouring can kill or displace bottom-dwelling insects and 
creates inhospitable conditions for fish. 

In contrast to ice forming beneath the water, surface ice 
that collects snowfall can benefit overwintering stream animals 
by creating an insulated, stable environment. Calm waters with 
sluggish flow are the habitats most likely to form surface ice, which 
makes pools critical overwinter habitat, especially for fish. Not only 
are they thermal refuges, but slow water velocity means that fish 
occupying them do not have to expend energy holding position 
against the current. 

Appropriate overwinter habitats are critical for fish survival. 
But sometimes good winter habitat gets ugly. The streams that offer 
resident fish the best offseason lodging options may not meet a 
commonly held standard of beauty from the human perspective. A 
continuous channel of bubbling riffle, open, inviting, and readily 
wadable, is not to the taste of an overwintering trout. Instead, 
look for something messy, jumbled. Irregularities in the stream 
channel—log jams, deep plunge pools, undercut banks, beaver 
ponds, side channels, and backwaters—shape an underwater 
landscape rich with essential overwinter refuges. Streams with 
complexity and clutter are best suited to shelter fish from harsh 
conditions in both flow and temperature. 

Like apartment hunters in a college town, trout diligently 
seek out the best shelters in the fall. Finding the right place is top 

priority because once winter comes trout tend to be homebodies. 
Unless disturbances intervene, they will hunker down and conserve 
energy by limiting their movements. But lodging in the most 
desirable location often means sharing with a lot of neighbors, so 
it’s common for trout to pack into choice pools and slack water 
areas, or to crowd around sites where warmer groundwater upwells 
into the stream channel.

This is a bit of an attitude shift for trout, socially speaking. 
When trout are about the business of feeding in the warmer 

months, they will stake out and 
defend feeding territories, keeping 
nearest neighbors at a distance. They 
get aggressive and chase interlopers 
who might dart in to steal a choice 
prey item. At these times of seasonal 
bounty, the best habitats are those 
where feeding is most efficient. They 
free trout to make regular deposits into 
the bank account of energy stores, as 
the fish grows and accumulates lipid 
reserves that will see it through winter. 
When winter comes, the need to forage 
falls lower on the priority list. Trout 
are not thinking about adding to the 
energetic bank account as much as 
protecting their savings against losses. 
Habitats that do not demand energy 
expenditure—those that don’t challenge 

the fish with swift currents or stress it with freezing temperatures—
are at a premium. 

And yet we know that fish are still eating in winter. But don’t 
mistake winter foraging for the fleet displays that darting, breaching 
trout make in summer’s heyday. They opt for restraint during 
winter months. When I asked fishing guides at Missoula’s Grizzly 
Hackle Fly Shop how winter flyfishers entice a trout to bite, they 
advised: don’t be subtle. Put the fly in front of its nose. Use bright-
colored flies as attention-getters. This practical wisdom illustrates 
the restrictive effect temperature has on fish activity. They are not 
interested in working hard at searching for and capturing food; they 
will favor the easy-to-get. 

Working within such energetic constraints, it is a challenge 
for fish to put on weight during the winter. Sometimes their 
body condition decreases. Especially for the young, winter marks 
a critical period when survival is at stake. But the project of 
surviving, growing, and reproducing is never easy and each season 
brings its own hazards. Forbidding as winter conditions may seem, 
summer heat is also perilous for trout and it is the recurrence of 
increasingly hot, dry summers that pose a true threat to Montana’s 
stream ecosystems. The crags and watersheds of the northern 
Rockies have been shaped by a legacy of ice and snow, as have the 
wildlife. Weathering the cold is not so much a tax as it is a share of 
their inheritance. 

—Dr. Kara Cromwell is a stream ecologist with an affinity for 
invertebrates. She studies the interactions of aquatic insects with 
parasites, and enjoys finding ways to communicate and celebrate 
nature’s creepy, crawly side.
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Lodging in the most desirable location often 
means sharing with a lot of neighbors, so it’s 
common for trout to pack into choice pools 
and slack water areas.


