STATE OF CONNECTICUT
DEPARTMENT OF ENVIRONMENTAL PROTECTION

FACING OUR FUTURE: Biodiversity & Habitat
Adapting t o Changing€limate c ut O ¢

iThe Millennium Ecosystem Assessment -ifscénfudy,)
climate change and its impacts may be the dominant direct driver of biodiversity loss and changes ir
ecosystens er vi ces globally. 6 Historically, habita

biodiversity across biomes. However, climate change is increasingly affecting all aspects of biodiver:
from individual organisms, through populationsand speci, t o0 ecosyst em c 6thmp
Scientific Statement Impacts of Climate Change on Biodivehsitly Committee on Climate Change,
Royal Irish Academy

Implications for Biodiversity these habitats support. Invasive speciesnt
native or exoticplants and animalfhave the
Biodiversity can be defined as the sum of life  potential tosignificantlyi mp a c t New Engl a

and its processes includinlge variety of living native and most delicate flora and fauna as the
plants, animals and other organisms, and the climate is altered. Fragmentation of habitat,
ecosystems in which they occuin. spite of its changes in biological timing known as
small size, Connecticut haslargediversity of phenology, and other disruptions to the food
plant and animal lifeand it isthe responsibility web are all threats to biodiversity. Climate
of the Connecticut Department of Enviraental change is expected to increase the rate of
Protection CTDEP) to be vigilant stewards in extirpations of rare and endangered species by

maintaining this diversity and the important altering treir habitat.
habitats that supportit. According to
Connect i Canpréhensive Wildlife
Conservation StrategdCWCS)dated October 1,
2005, Connecticut supportisousand of animal
wildlife species mostly inverébrates Add to
these an estimated 2,600 species of vascular
plants and the biodiversity of such a small state
is remarkableThis diversity is a reflection of
thest at eds varied | andscdg
coasal beaches and dunes bordering Long
Island Sound to the summits along thadnic
range in the northwestern corner of thate. R L D Pl , &
While the considerations herein are interrelated  Twin flower, a northern wildflower, will likely be
to the other fact sheets, this fact sheet focuses on extirpated from Connecticut as temperatures warm
how critical biodiversityand abundant habitat
are to adaptation in a changing climate. Since the end of the last glaciations 15,000 years
ago, Connecticut has experienced dramatic
Habitats and species are always changing across climate and vegetation changes, with a
time and landscapes. However, as a result of northward progression of open woodlands of
climate change, a ripple effect from a confluence  spruce and pine to the oak forests that dominate

of stressors maydramatically unfold in the the landscape today. This occurred in a
regond $abitats and within the variety of life
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|l andscape unaltered by
the pedictions of a more rapid period of
warming, there is no doubt that Conneat will

look very different to future generations. The
challenge that Connecticut is facing today is to
decide where rapid climate change will have
undesirable environmental consequences and
how to preserve andmaintain our critical
habitats to accommatke the inevitable change.
The future of Connectdi
and biodiversity are tied to environmental
planning and responsible growth.

Habitats in Connecticut T The landscapes of
Connecticut areinfluenced by its geological
past. Natural preesses of many kinds have
contributed to its present structure. In general,
Connecticut can be subdivided into several
geologic regions. The eastern and wespanrs

of the stateare characterized by wooded hills
and low mountains underlain by acidiceigses
and schists. These two regions are separated by
the Connecticut Central Valley, a younger
region of sedimentary and igneous rocks. Here,
the broad floodplain of the Connecticut River
and a nortksouthtrending spine of basalt, or the
trap rock ridyes, are distinctive. On the
northwestern border of thetate is another
prominent valley, here underlain by marble
bedrock.

During the past glacial period, Connecticut was
entirely covered by thousands of feet of.ice
Whenthe glacier melted, part ohé debris was
left in place as glacial tilland part was carried
by glacial mekwater and deposited as stratified
sand and gravel in the river valleys and
lowlands. Thisdebrisprovided the material in
which the current soils have developed.
Connecticubs | andscapes ar e
climate. From the southeastern coastal region to
the northwest corner, there is a progressive
decrease in average temperature and length of
growing season. This climatic transition and the
regional variation in soilshave had a major
influence on the natural vegetation and the {and
use history of thetate.

From a regional perspective, the predominant
vegetation of Conraicut today is forestostly
dominated by des, beeh, birch, maple, and
hickories. In northwestar Connecticut, these
forests grade into a zone of northern hardwoods,
composed primarilyof sugar maple, beech, and
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yellawn Bireh. pHeralacle and evhite pir@i avee n
common and/or locally dominant throughout.
The return of Connecticut to aforesed
landscapds arelatively recent evenfAs recent
as t he | at e 18006s,
mostly cleared, plowedjrazed, and cleamut for
charcoal production.

Conne

Currently, the major causes of changes in
€aonobectniadwtriad plessmturpatter
by residerial development, the infestation of
invasive species, and imbalance of certain key
specis such as whitetail deer. Tlhmpacts to
certain habitats can be quite dramatic. It is
estimated that habitats such as pitch pine barrens
and sand plain grasslandave been reduced to
less than five percent of their pEairopean
settlement abundanc&oth coastal beaches and
dunes have been built upon, most of our tidal
marshes have been ditched for mosquito control,
and our rare, geographically restricted fens in
the marble valleys have been oven with
invasive plants. In other parts of the state, the
regeneration of forest trees has been
significantly reduced by deer browse. In fact,
there are forested areas in Fairfield County
where the understory has beennuaded of
vegetation, with the exception of highly invasive
plants such as garlic mustard and Japanese stilt
grass. The negative impacts of deer ever
browse on biodiversity and ecosystetnealth
should not be underestimatedWildlife and
forest management are critical to the ability of
habitats to adapt to rapid changes in climate.
(Information about forest managemepan be
found in the Forestryfact sheet. Additional

related information can be found in the
Fisheries, Natural Coastal and Wildlife fact
sheets

also infl by

uenced
Sy

Pitch pine woodland in pdle Pond Natural Area
Preserve under fire management restoration
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Responsible Growth - Physical barriers for foresight and planning within th&ate to retain
plant and animal migration once were  adequatepen space for this toccu. (Seethe

mountains, oceans and unsuitable.s@hrriers Wildlife f act sheet for det ai

now include urban, suburban and agricultural Grassland Habitat Initiative).
lands aswellAsConnecti cut ds habitats change
as a result of warmingnaintaining connectivity b -

for habitat is critical for plant and animal b '-

migration Connecticut needs to manage
biological corridos and link together large
habitat blocks. This must be paired with early
successional management, by maintaining shrub
lands, grasslandsand other open habitats for
colonization. Connecticut may have to create
and/or allow spacéor the inland migration fo
tidal marshes as sea level rises. These decisions
need to be made within a landscape context,
across political boundaries, to allow plant
migration and succession over time

Warm season grasslands are now confined primarily

C T D E Pupdated Green Plan (20072012, to small openings on dry, sandy soils.
recommends better identification aensitive
ecological areas and unique features to help
guide acquisition and preservation efforts by
state agencies, regional planning agencies, local
communities and nongovernmental
organizations. Maintaining migratory links and
conserving sensitive habts must be madean
integral component of landse planning and
development. This habitat specific planning
must be coupk® with the principles of
responsible growth.

Phenologyi Phenologyrefers to thetiming of
biological events including flowering, breeding,
and migration;in relaion to climate With
warmer winters, Connecticut is expected to
experience progressively earlier  spring
flowering than in the previous century.
Observations of planphenology over the past
30 years alreaddocumentearlier flowering in
North American plants by an average of six
days. The earlier onset of bud burst, flowering,
and fruiting may have impacts on timing
sensitive relationships with pollinators, seed
dispersers and herbivores. Events that hawg |
occurred in synchrony may become decoupled.
This will affect the timing of wild and
agricultural fruit production, migratory species
survival, and predateprey relationships.

Grasslandsi Connecticut grasslands are also
under intense development pressure. @&hes
areas provide a brdimg groundfor migratory
birds and habitat for a large number of State
Endangered and Threatened species. Natural
grasslands are undoubtedly one of the most
imperiled habitatsin Connecticut, experiencing

a precipibusdecline in tkeir natural distribution
and extent on dry, nutrieqpoor sites. One of

the long term pjectionsresulting from climate
change is expected to include periods of o2 ; . :
prolonged drought. Trees occurring on dry ridge  than it did in 1975. Since early spring migratory
tops and dry sandy soils may drop their kv birds feed on the variety of insects that eat early

due to water stress and could be weakened and €Merging leaves and buds, this type shift
die. If this is the case, there may be an could take on some importancéit this point
expansion of naturajrasslandsn these areas. ~ the Shiftis not great enough, within a two week
Since native grasses are well adapted to habitats Window of observable record, to impact the
with high daytime temperatures and intense 'clationship of migratory songbirds and the
sunlight, there may ban expansion of warm insects that they feed on. However, monitoring
season grasslandsjtigatingthe dramatic losses has already |_ndated th_at some early arriving
that have occurred to this habitat over time. This v;/]arbler sp(—'i-mis_are bhelngwgaklen?d because
however, depends on whether there is sufficient €Y are lacking the typical fat reserves

Many privateorganizations keepritten logs of
phenologicalobservatios. Formal records of
flowering dates documettte arrival of springn

New Englandthree days earliein recent years
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necessary for their long flights. It is conceivable
that if their food sources are not available within
the right window of time, some wéddp
populations will diminish. The success of these
migratory species correlates to the timing of
leaf-out and the associatesinergence of insect
populations that occurs in spring(For more
related information see the Wildlife fact sheet
where bees anather pollinators are discusged

Grassy glades such as thIS opening on a trap rock
ridge have a large diversity of spring wild flowers.

Food Web i
descri

Natureds
bed as
sunods energy and
organic matter through the process of
photosynthesis. In a simple food web, plant
growth is consumed by herbivores, which in turn
are consumed byredators As an example, oak
trees produce acorns that araten by rodents
that are food for hawks and owls. Acorns are
also an important food source for whitdled
deer and wild turkeys that asaten byhumans.
Oakleaves are also grazed by certain caterpillars
that arenecessary for the survival ofarious
birds. This gives oak trees an important position
in the local food web.

At some pointanimalsand plantdie, and their
remains decompose into nutrients that are
incorporated into the soil to be used again by
plants. Although it sounds simple, no focikin

is completely independent of another. These
interdependent food webs are timeansin
which energy is transferred from one trophic
level to the next. A trophic level is the natural
position of feeding structure in which dife
exists. It takes greater number of lowdevel
species of flora and fauna to support the energy
needs of the higher trophic levels. Many of
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these planherbivore relationships are unique,
particularly among insects. As certain plants
succumb to habitat change$ieredby climate
change, deer ovdirowse, and other stressors,
the whole interconnected food web must adapt
or risk the same fate.

In some instances, invasive plants, introduced by
human activities and lacking natural controls,
take advantage of the dishances created by
these stressors. Invasive species displace native
species change pollination relationshipgnd
alter soil conditions. The Connecticut landscape
is overrun with invasive plants such agmrlic
mustard black swallowwort, mile-a-minuteand
Japanessstiltgrass Once established, many of
these plants elease chemicals into the saill,
inhibiting the growth of native speciesand
allowing invasive plants todominate the
understory Invasive plantgio not provideood
sources for wildlife ad often form a
monoculture thateduce the biodiversity of the
forests. Numerous other invasive specibat
occur in warmer climates do not yetcur in
Connecticut due to winter temperatures. With
milder wintersprojected many of thesapecies

Id éstg s1h q2 f o&hold adding to the

di oxi de t o create

Mile-a-minute; a highly
introduced into Connecticut

invasive plant newly

There hasalso been a rentincrease in forest
pests such asvooly adelgid, an insect that is
seveely impacting our evergreen hemlock
forests. The distribution of hemlock wooly
adelgid seems to be limited by winter
temperatures, but as the climate warms, the
impacts to hemlock forests will progress
northward. Connecti cut 0s
cropswill likewise face different and sometimes
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