
cattered throughout the forested
regions of North America where
snow and ice lasts for several

months, small, yet incredibly impor-
tant wetland habitats abound. Some of
these wetlands are spring-fed, some
are in low-lying areas where the water
table is close to the surface. Others fill
up with spring rainwater and the melt-
ing snow cover. If you take an early
spring hike along your local woodland
trails, you’ll likely hear the chirping of
Spring Peepers, or the quacking cho-
rus of Wood Frogs coming from a
nearby pond. Together with the bird
songs of spring, this is the sound of
nature awakening from winter’s deep
sleep.

The small flooded woodland basins
or depressions referred to as vernal
pools are distinguished from other
bodies of freshwater by their wet-dry
cycles. Water levels in these spring
seasonal, or vernal pools, gradually
decreases and in some instances com-
pletely dries up by the end of summer.
Despite this short time frame there are
at least 550 species of multicellular
animals known to inhabit the pools of
our glaciated Northeastern forests.
These aquatic organisms have evolved
adaptations to take advantage of and
survive these dry periods. Some ani-
mals, like certain species of salaman-
ders and frogs, must complete their
development from egg to adult in the
short period before the pools dry up.
The smaller organisms remain in the
pool basin in some sort of resting
phase (such as eggs, cysts, or in a
completely desiccated state) and await
the following spring when the pools
refill to resume their activity.

Water in the pools starts out clear
and cold in early spring, permitting
observers to see the jelly-like egg
masses of Wood Frogs and Yellow
Spotted salamanders attached to sub-

merged twigs and vegetation, and the
salmon-colored Fairy Shrimp as they
swim along feeding on microorgan-
isms. By late spring or early summer, if
there is any water left in the pools, it is
usually murky and stagnant looking,
or choked by thick, green algal
growth. By summer’s end there might
only be a moist layer of mud beneath
decayed and black stained leaves to
indicate where the pool was. It is this
dry period that prohibits predatory
fish from living in the pools – a critical
condition for species that rely solely

on vernal pools to develop from egg to
maturity. In the vernal pools of my
region – Westchester County, NY,
these obligate species are the Spotted
Salamander, Marbled Salamander,
Wood Frog, and Fairy Shrimp. 

The energy that flows from vernal
pools out into the surrounding wood-
land begins as sunlight generated 93
million miles away from the earth.
Eight minutes after leaving the Sun,
photons of light are captured by the

green leaves and, via the process of
photosynthesis, food is produced for
the growth of the plants and trees. At
the end of the growing season, spent
leaves fall from the canopy, sinking to
the bottom of nearby vernal pools.
This is an important influx of fuel, as
the leaves carry with them some of the
sun energy stored as carbon and other
molecular compounds. Living in and
around the detritus of leaves and
muck on the floor of the pool are bil-
lions of individual microscopic crea-
tures. These are the bacteria, proto-

zoans, algae, and fungi. At the very
bottom of the food chain are the
autotrophic organisms, or primary
producers that combine water, sun-
light, carbon dioxide, and nutrients to
make organic carbon compounds that
are the building blocks of life.

One link up in the food chain are
the primary consumers that feed on
these autotrophs and thus make use of
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Inside this vernal pool are hundreds of species of single and multi-celled organisms working together,

transforming detritus into nourishment for the food chain that reaches far beyond the water’s edge.
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the organic carbon compounds. Some
of this carbon is used to build their
own multi-celled bodies and some is
released back into the environment.
These primary consumers concentrate
the carbon and organic nutrients in
their bodies and so make for good eat-
ing by larger organisms. These larger
organisms include some insect larvae
and filter feeders like the Fairy Shrimp
and freshwater clams.

Macro-invertebrates in vernal pools
that do the important work of tearing
apart dead and decaying plant material
are referred to as “shredders”, and
include species of caddisfly larvae.
They are not interested in the leaves
themselves, but rather these shredders
harvest colonies of microbes built up
on the detritus. In the process of
chewing on the vegetative matter to
get at the microbes, they break it
down into tiny bits. As a result, the
broken down material has much more
surface area available for chemical
actions to take place, further disman-
tling bulk matter into useable nutri-
ents. This successive decomposition
process makes the debris small enough
to ingest by other tiny animals. 

The huge food value offered by ver-
nal pools explains the diverse number
of species found there, and may be
what permits the fast growth rate and
dry-period survivability of species that
are dependent on vernal pool habitats.

As the transformed sunlight energy
passes through the progression of
organisms inside the pool, some of the
(comparatively) larger animals leave
their aquatic environment for a new,
terrestrial one once they have matured.
These are the species of amphibians
and winged insects (dragonflies, water
beetles, caddisflies, damselflies, crane-
flies, etc.) that rely on the vernal pools
for critical stages of their life cycles.

When these adults at last crawl,
hop, and fly from vernal pools, they
head upland into the forests and fields
going about their lives – which
includes eating and being eaten. These

animals bring converted sun energy in
the form of their bodies from the ver-
nal pool to the forests, becoming food
for mammals, birds, and reptiles. The
adults that escape predation and other
hazards return to vernal pools to lay
the eggs of the next generation.

Nature has an incredible ability to
renew, heal, and transform itself. Her
intricate relationships, though, are
often fragile, and an individual or
species may seem resilient to environ-
mental stress for a while before they
succumb to it. Something as simple
and unseen as a change in water or
soil pH can alter habitat conditions
both inside and outside the pool. Trees
and plants surrounding the pools
influence the success or failure of the
animals that live there. Without trees
shading the pool, water temperatures
may rise, and less leaf litter enters the
pool, thus altering the population den-
sity and diversity of those microorgan-
isms previously mentioned. Lawn
chemicals washed down slope by rain
water may end up in vernal pools
destroying organisms and their deli-
cate relationships. Disruption of the

foundation may lead to the weakening
or shifting composition of other
dependent ecosystems.

The health and species diversity of
forests around vernal pools affects the
productivity within them.

We must do what we can now to
preserve wetlands everywhere. Find
out if you have any wetlands in your
town and find out what if anything is
being done to protect them from
degradation and development. Explore
them gently and you will come to love
them and recognize their importance
in the cycle of forest life. Share your
discoveries and enthusiasm with
friends and family, and speak out on
behalf of the multitude of species that
can’t go to a town meeting. v
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Vernal pool criteria . . .
There is ongoing debate in the scientific community about what consti-
tutes a “vernal pool”. Since it will not be resolved anytime soon, I will
use the criteria below as my  preferred definition. 

A vernal pool is. . .

(1)  a seasonal pool that reaches maximum water volume in spring
and dries up by end of summer, OR . . .

(2)  a semi-permanent pool that reaches maximum water volume in
spring and dries almost completely by end of summer, OR . . .

(3)  a pool that reaches maximum water volume in spring, and
remains mostly full at the end of summer . . .

. . . AND also meets all of the following criteria:

(a)  Pool contains one or more of the following obligate animal
species: FAIRY SHRIMP, SPOTTED SALAMANDER (egg masses, 
larvae),WOOD FROG (egg masses, tadpoles, or adults), MARBLED
SALAMANDER (larvae).

(b)  Contains no fish

(c)  Has no continuously flowing inlet or outlet

(d)  No possible connection with nearby floodplains, rivers, or streams
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