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Introduction
Observing and taking photos or videos of something happening in nature is
always fun and interesting. Often the most exciting part is then trying to figure
out what and why! Talking to people who study a certain creature and looking
into the scientific literature usually leads to more field work to better
document and understand the event.
We got started on “Bugs in Winter” when we noticed tiny springtails moving
about on the surface of the snow. Then we ran across a study that indicated
that they do this to move for fairly long distances by orientating on the sun or
dark horizon (something they can`t do living down in and on the ground in
summer). And then we saw and photographed a beetle larva and adult dance
fly eating a springtail on the snow in mid-winter. AND WE WERE OFF AND
RUNNING – ACTUALLY LOOKING AND STARING.
The good news is several species are active in winter but not too many. So it
was possible to put together photos and information that covers the ones you
are most likely to see. Under the photos we have put bullets of interesting facts
about the creature and its behavior.

Aquatic Insects

This book has photos and
information on all the families of
Aquatic Insects that occur in
Alaska. It is available for free as a
PDF at https:
www.naturebob.com/sites/default/
files/AquaticInsects.pdf

When looking for bugs in winter often the best
places are along streams and lake shores. Many
aquatic insects emerge as adults from the water in
winter. In addition you can look into the water for
caddisfly larvae crawling about. Usually they crawl
about on the bottom looking for food but some, such
as the one in the photo above are capable of crawling
on the underside of the ice.

One of the most common aquatic insect you can
see on top of or underneath rocks in the water are
these Flathead Mayfly larvae (left photo). These
are important food for juvenile salmon, such as
this coho salmon which has one in its mouth.

Beetles
We also occasionally see beetle adults
crawling about on the snow. They are
probably looking for prey, such as
springtails.

These beetle larvae probably come
out on the snow to prey on
springtails. This photo shows one
with a springtail in its mouth.
This larva was identified by
Derek Sikes as belonging to the
family Cantharidae.

• Beetles in the family Cantharidae are referred to as soldier beetles or leatherwings. The

name soldier beetle originates from the elytra (front wings) of one of the earliest described
species being reminiscent of early uniforms of British soldiers. The term leatherwings refers
to the look and feel of their hind wings.
• Some soldier beetles are known to extrude a milky acid substance that protects them from
predators such as jumping spiders.
• The soldier beetle life cycle begins as a larva that hatches from an egg in the fall. These
larvae are predators and will eat the eggs of many garden pests, as well as damaging larvae
and soft insect bodies. In other words having these beetles in your garden is considered
beneficial for the plants you are growing.

Brown Lacewings
Family Hemerobiidae

 Adults and larvae are predaceous. Homopterans, such as aphids, are
favorite prey.
 Females attach eggs directly to leaves. Larvae do not carry debris on their
backs.
 For interesting information about Brown Lacewings look at
http://entnemdept.ufl.edu/creatures/beneficial/brown_lacewings.htm
Some insect habits and biology from this website are:
 Because of the longevity of the adults, months in some species; voracious
appetites, they are useful biological control agents.
 Females lay non-stalked eggs, usually singly or in small groups.
 Spiders are considered one of the most important natural enemies of
lacewings.

Bruce Spanworm Moths
This shows a wingless female mating
with a male at night on a blueberry
twig.
Have you ever wondered about the
numerous moths you see flying about
at night in late fall and even into early
winter when there is snow on the
ground? You are most likely seeing
male Bruce spanworm moths
(Operophtera bruceata). The males are
seeking the wingless females that
typically crawl up to the tips of bushes
and emit pheromones in hopes of
attracting a male for mating.
• Flying and mating in late fall and early winter has the advantage of fewer insect eating
birds being around. Also, this mating ritual occurs under the cover of darkness which
further decreases the chances of being eaten.
• Most female moths have wings. So what would be the advantage of being wingless? We
can think of a few: the females don’t have to expend energy, get hit by cars, can produce
more eggs (being too heavy to fly is not important), they are close to the bushes and trees
that their young need to feed on, and they don’t have to travel far to lay their eggs.
• The female lays her eggs in late fall and early winter and they remain dormant until the
following spring. When the eggs hatch the young caterpillars feed on the leaves of certain
bushes. In Juneau they really like the leaves of blueberry bushes.
• Of interest is some studies have shown that the defoliation by Bruce spanworms on
blueberries may, over the long run, actually benefit the plants. It appears that the
caterpillars’ poop (technically called frass) provides more nutrients than the decomposing
leaves and the blueberry plants actually do better in the long run. For more information
about these moths look at https://www.naturebob.com/sites/default/files/Bruce%
20Spanworm%20moths.pdf

Dance Flies

Left an adult Dance Fly with a springtail in its
mouth. Above a Dance Fly larva in a stream.
Dance Flies are predators as both larvae and adults. Many of their larvae crawl among
rocks and moss in swift flowing stream reaches. Adults subdue their prey with their
dagger-like proboscis (a tubular mouthpart used for feeding and sucking}. Some have
front legs adapted for grasping prey. Mating swarms are often seen over streams, where
they fly in dance-like twisting and turning patterns.
• Some Dance Flies are specialized raiders of swarms of mosquitoes and black flies and help
control them by decimating their swarms.
• Even their larvae crawl about in streams and consume the pupae of Black Flies which are
attached to the stream bottom and can’t run away.
• Both mosquitoe and black fly adults like to draw blood from us humans so we really like
the Dance Flies which don’t bite us.
• Only the male Dance Fly is capable of preying on other insects. So to impress the female
and attract her for mating he offers her a gift of an insect he has caught.
• Many Dance Fly males will wrap his gift in silk before offering it to the female. This gives
him time to mate with the female while she is busy unwraping the insect before consuming
it.
• Adult Dance Flies can be very important in the pollination of many flowers. In Juneau we
have documented them helping to pollinate certain orchids.

Earthworms
An earthworm is a terrestrial invertebrate that
belongs to the order Opisthopora. They exhibit a
tube-within-a-tube body plan, are externally
segmented with corresponding internal
segmentation, and usually have setae on all
segments. They occur worldwide where soil,
water, and temperature allow. Earthworms are
commonly found in soil, eating a wide variety of
organic matter.

• Seventeen species of earthworms are known to occur in Alaska.
• Of these, 14 are exotic worms introduced from the Palearctic and have become established.
• According to Matt Bowser three species of earthworms that have been found on snow in Southcentral
Alaska, sometimes in surprisingly large quantities. These are Dendrobaena octaedra, Bimastos rubidus, and
Lumbricus rubellus. Dendrobaena octaedra does this pretty commonly in our area.
• Matt thinks this happens during winter warm-ups when the worms get flooded out of the soil. Much like
worms leaving the soil and ending up on sidewalks during summer rains, he thinks these worms are just fleeing
inundated soil and the snow is the only place to go.
• Earthworms can benefit plant productivity by improving aeration, water infiltration and nutrient cycling.
• But in some situations they can be harmful to other creatures because they are voracious eaters of the leaf
litter, which is also the habitat for spiders, beetles, snails, and many other species. In other words they can eat
them out of house and home.
• Two species of earthworms found in southeast Alaska (Arctiostrotus sp. and Sparganophilus sp.) may be
native to Alaska or may have been transported from elsewhere in North America.
• We do have ice worms in Alaska. They are from the family Enchytraeidae, and live exclusively within the ice
of glaciers. They are so adapted to the cold that they die at temperatures above 5°C.
This is a good article to look at for information on earthworms in Alaska. It also lists numerous references
about earthworms: Saltmarsh DM, Bowser ML, Morton JM, Sirley Lang S, Shain D, Dial R (2016) Distribution
and abundance of exotic earthworms within a boreal forest system in southcentral Alaska. NeoBiota 28: 67–86.
doi: 10.3897/neobiota.28.5503

Fungus Gnats

Fungus Gnats are very numerous worldwide with about 8,000 species described so far. They are fairly
easy to identify. The adults look somewhat like mosquitoes. They have an angular body with a hump on
their back and spurs on their legs (as shown in the photo above).
• Many of the adults are active on warm winter days and crawl about on the snow.
• Even on the coldest days the adults can be seen by peeling the bark off of dead trees.
• Many are also very abundant in the leaf litter, rotting wood and soils, where they are major decomposers.
• And they play an important role in the food web within the forest environments where they reside.
• The larvae of most species, as their name suggests, feed on fungi.
• The black headed worm like larvae can be very common in our mushrooms. And you can often see the
adults on mushrooms laying their eggs.
• One of the most fascinating fungus gnats that lives in Alaska is the Exechia nugatoria.
• It was studied in Fairbanks and they found that it could tolerate a frozen abdomen and avoid freezing in the
thorax and head at the same time – even at temperatures below minus 50°C.
• In this study the authors concluded: “This study presents a unique example of a mixed overwintering
strategy in a single insect, tolerating freezing in the abdomen while avoiding freezing in the thorax and head.
While a similar mixed overwintering strategy is more typical in plants, this is the first arthropod known to
overwinter in this manner. At present, the mechanism(s) underlying this strategy and rationale for its
evolution remain unknown.”
This study can be seen at Todd Sformo · F. Kohl · J. McIntyre · P. Kerr ·J. G. Duman · B. M. Barnes 2009.
Simultaneous freeze tolerance and avoidance in individual fungus gnats, Exechia nugatoriaJ Comp Physiol B
(2009) 179:897–902

Ichneumonid Wasps

Ichneumonid Wasps are a very fascinating group of insects. The females lay their eggs on or inside
other insects, especially their larvae, and sometimes spiders. When the eggs hatch the young wasps eat
the insect. After devouring almost all of the host’s body they emerges as an adult. We often see them
among other insects, perhaps looking for ways to attack them.
• They are considered parasitoids, since their larvae complete their development by feeding on and
eventually killing a host (parasites, on the other hand, do not kill their hosts). More specifically, these
insects are called ectoparasitoids when they live on the host’s body, and endoparasitoids when they live
inside its body. There are even some known as hyperparasitoids that parasitize other parasitoidal insects
inside their hosts.
• They probably are the largest animal family, with the estimated 60,000 species worldwide (up to 100,000,
according to some estimates) and at least 3,300 species have been identified in North America. Many of the
adults live overwinter in the bark of dead trees so it is not surprising we sometimes see them out and about
on the snow in winter.
• Some of these wasps first paralyze the host and then move it to a protected place where the wasp larva
can feed in safety. Another common thing some do is for the parasitoid larva to develop in a non-paralyzed
host while allowing the host to go about its normal business of feeding and protecting itself.
• Although they can secrete venom from their egg laying ovipositor most of them cannot penetrate human
skin.

Longlegged Flies
Family Dolichopodidae

From BugNetGuide:
• Species vary in appearance and biology. Adults are medium to small slender flies
normally with green, blue or copper metallic colored bodies and long legs. Their wings
are clear or marked with darker areas towards the wing tips. Wing venation is
characteristic.
• They typically live in lightly shaded areas near swamps and streams, in meadows and
woodlands.
• Mouthparts are for piercing (with a short proboscis). Adults and larvae prey on small
insects. Larvae of some species feed on plants; they mine stems of grasses and other
plants or live under bark
• Larvae develop in wet to dry soil, also in standing or slow moving water in streams,
ponds, and marshes. They pupate in cocoons made up of soil particles cemented
together. Pupae have of a pair of long, dorsal prothoracic respiratory horns and a pair of
front or facial sutures Adults mate after elaborate and unique behavior, involving the
males displaying their legs or wings to the female.
For good information about these bugs look at http://www.uoguelph.ca/nadsfly/
Doid/Doidhome/Doidhome.htm Homepage for Empidoidea Resources

Scuttle Flies

These Scuttle Flies (Family Phoridae) are mating on the snow in Juneau on
January 24, 2021. The fat female on the right is full of eggs and the male on the
left is fertilizing her eggs. The name Scuttle Flies comes from their unique
behavior of darting about on the surface of leaves or debris.
According to Marshall (2006) “Perhaps the most interesting thing about the
family Phoridae is what we don’t know………chances are very good that the
species you are looking at is unknown to science…….and nobody knows what
that particular species does for a living.” However the ones that are known
and have been studied show interesting and sometimes incredible behavior.
For example:
• One species is called a “Coffin Fly” because when you are six feet
underground the female is able to find you and lay her eggs on your body, and
her kids then eat you.
• For really fascinating behavior by some members of this family look at
“Biology and Behavior of Pseudacteon Decapitating Flies (Diptera: Phoridae)
That Parasitize Solenopsis Fire Ants (Hymenoptera: Formicidae)” by Sanford
D. Porter

Slender Winter Stoneflies

Members of the insect order Plecoptera are known as stoneflies. Stonefly nymphs live underwater and
the adults live on land. While most stonefly adults emerge from the water to mate in spring, summer,
and fall, the adults of several stonefly families emerge in winter when temperatures are at or below
freezing. These stoneflies are commonly called snowflies as they are most commonly observed as darkcolored creatures crawling around on bright white snow near streams.
Members of the stonefly family Capniidae (add pronunciation here) are known as slender winter stoneflies.
• Slender winter stonefly nymphs live deep within the beds of small and medium sized streams where they
feed on dead organic matter like leaves. Some have been found 12 feet deep in a stream bed!
• Adults emerge from streams in winter and are commonly seen crawling around on the snow.
• Adults are black or dark brown in color with a body length (head to tip of abdomen) usually less than 1
cm long
• Adults can be distinguished from other winter stoneflies by their very long, multisegmented tails (called
cerci). The tails of other species are 1-segmented and often hidden by the wings
• Like many stoneflies, slender winter stonefly males tap the tip of their abdomen on leaves and twigs to
attract females
• Depending on the species and the sex, the wings are absent, shortened, or full-length. Despite possessing
wings, they are flightless.
• Many species are rare occurring only at a single location or in a single watershed
• Bridges, poles, and fences near streams are great places to find adult slender winter stoneflies
Why do you think that snowflies are active during the coldest time of year? Why would an insect that
has wings be flightless?

Snow Midges

A stream flowing from beneath a glacier is a very inhospitable place for life. Compared to others,
glacier-fed streams are very fast, very muddy, and very cold. Like the water, some portion of the
streambed is in constant motion as boulders, cobbles, and gravels shift and roll downstream. The
places were life might live – on the surfaces of rocks and the spaces between them – are unstable and
unpredictable.
Despite the harsh nature of a glacial stream, a few well-adapted species not only survive, but thrive in
these conditions. One of them is an insect, a nonbiting midge called Diamesa. Diamesa are true flies.
Females lay eggs on wet rocks at the edge of the stream. Larvae hatch from eggs as elongate, worm-like
creatures with hard heads and soft bodies. Lacking true legs, they cling to rocks using short
appendages equipped with hooks. Larvae transform into pupae and the pupae transform into adult
flies that somewhat resemble mosquitos.
• Diamesa is often the first animal to colonize streams exposed by retreating glaciers.
• The glacier-fed streams where they live may only reach 36 F by late summer.
• Near glaciers Diamesa feed mainly on a thin film of microbes scraped from the surfaces of rocks.
• Diamesa is often the sole inhabitant of the upper reaches of glacial streams.
• Larvae have unusually long appendages which help them cling to rocks in high-velocity water
• As glaciers melt and retreat, streams get clearer, warmer, and more stable allowing other insects to
outcompete and replace Diamesa.
• By shedding water and producing sugars for antifreeze, larvae can survive winter frozen in ice
• While most adult midges have wings and take part in mating swarms, some adult Diamesa have reduced
wings or no wings at all.
• Some Diamesa emerge from streams as adults in mid-winter; mating may take place under shelf ice or
shoreline rocks
• Adults can be seen walking on glaciers at temperature down to 3 F. When held in a warm hand, these
adults will quickly die.

Snow Sedge

The snow sedge Psychoglypha subborealis.

Sedge flies, or caddisflies, belong to the insect order Trichoptera and are best known for the portable
cases constructed by the aquatic larvae of most species. The cases provide camouflage, safety from
predators, and a place to transform into the adult form. Adult caddisflies are moth-like with hairy
wings that are held like a pitched roof over the body. Most adult caddisflies emerge from the water in
spring or summer, mate, lay eggs, and die before fall; the next generation overwinters in the egg or
larval stage. The few species that overwinter as adults are called snow sedges and may be seen crawling
on snow in subfreezing temperatures.
·

Dr. George Roemhild noticed adult snow sedges at the bottom of holes in the snow, their dark wings
having absorbed the sun caused them to melt out of sight.

·

Snow sedge larvae are commonly found in water bodies that shrink in size or dry up during winter.
Caddisflies that use temporary water bodies usually have egg masses that are protected from desiccation
by a skin. Snow sedge egg masses lack an outer skin and must remain in water for the egg and newly
hatched larvae to survive.

·

The overwintering snow sedge adult may be an adaptation for keeping the eggs safe (inside the female)
from desiccation or freezing until they can be laid the following spring.

·

The snow sedge Glyphopsyche irrorata lives for up to 9 months as an adult, 9 times longer than the
typical caddisfly.

Spiders

This Hammock Spider was actively running about This Hammock Spider had frozen
and was not alive.
on the snow in late December.
Spiders are often fairly common on the snow in the Juneau area. Especially on sunny
days when the temperature warms above freezing. We often see them in the set ski
tracts in the Mendenhall and Eagle River Campgrounds. Also look for them on the
snow along most of the trails through the forest.
• Most of them appear to be Hammock Spiders (Genus Pityohyphantes). Lots of springtails run
about on the surface of the snow. We suspect the spiders may be going after them.
• Spiders are freeze resistant but not freeze tolerant. We brought several of the spiders that
appeared frozen home and gradually warmed them up and none "came back to life."
• When the temperature warms and rains, or the snow starts to melt, and then the temperature
plummets the spiders may not be able to access the leaf litter where many normally reside
during cold snaps. This may be the main reason that some become "frozen" on the snow
surface.
• For information about spiders and springtails in winter look at The Ecology of Inter-active
Collembolans and Spiders and Hibernation and Winter Habits of Spiders and Subzero
Temperature Tolerance in Spiders: The Role of Thermal-Hysteresis-Factors and Ecological
Aspects of Cold Resistance in Spiders * (A Comparative Study)

Springtails
Most of the springtails we
see in Juneau are sort of
round (left photo) or
somewhat elongated (upper
photo).

Springtails are one of the most numerous macro creatures and in some places there
may be up to 100,000 of them per square meter. They are very tiny (.5 to 2 mm long)
and you really have to stare at the snow to see them.
• They are not insects but belong to a group of invertebrates called Hexapods.
• They have a tail-like appendage called a furcula, held under tension below the abdomen.
• When released, the furcula snaps outward, propelling the tiny creature into the air.
• They are very numerous in the soil and can be very important for the health of the soil.
• In winter you can often see them on the snow.
• One study indicated that they do this to move for fairly long distances.
• It indicated they can do this in a straight line by orientating on the sun or dark horizon.
• Several insects come onto the snow to feed on them (see Dance Flies and Beetles).
• For information about springtails look at http://www.collembola.org/ and Directional
migration of three Desoria species (Collembola: Isotomidae) on the snow surface in late
winter.

Winter Crane Flies

• The Winter Crane Fly is part of the large insect family Trichoceridae. The adult looks like a
large mosquito with long legs and long thin wings, however, they do not bite or sting.
• The adult winter crane flies do not feed, but gather in sometimes-large aggregations to
mate before seeking suitable moist or wet sites to lay their eggs.
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