|Washington State Ecoregions: West-side lg« .

Marine
Shoreline

West-side Montane — Alpine: Silver fir; Mountain hemlock;
Subalpine fir; Alpine

| Environment of the Western Hemlock Ecoregion l

Coastal environment: wet & fairly mild temperatures

Elevation Range Avg. Annual Avg annual precip

Ecoregion (ft) Temp (°F) (cm)
(Seattle) for reference 0 53 86
Sitka Spruce 0-500 52 200 - 300
Western Hemlock 0-2500 47 150 — 300
Silver Fir 1900 — 4200 42 220 -280
Mountain Hemlock 4200 - 5900 39 160 - 280
Subalpine Fir 4200 - 5800 39 100 - 150
Alpine >5000 - >7000 37.5* 46*
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Ecosystems of the Western
Hemlock Ecoregion
— e e
Forest Ecosystems Non-Forested Ecosystems
Hemlock — Cedar — - Prairies

Douglas-fir Forests Non-Forested Wetlands
Forested Wetlands Streams

Alder Forests Lakes

Oak Woodlands
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Mature WH | Annual Net Primary Productivity of Ecosystems*
Forest Ecosystem Type Mean NPP Range of NPP
Ecosystem ; gC/m2/yr gC/m2/yr
Produ ctivity Terrestrial Uplands
Tropical rain forest 2,200 1,000 - 3,500
Temperate evergreen forest 1,320 600 - 2,500
WA WH Forests | Temperate deciduous forest 1,200 600 - 2,500
are HIGHLY Boreal forest 800 400 - 2,000
productive: Woodland & shrubland 700 250 - 1,200
Temperate grassland 600 200 - 1,500
Tundra and alpine 140 10 - 400
gC/m?lyr Desert & semidesert scrub 90 10 - 250
Lassoie etal. 1985 | Freshwater Wetlands
Swamp & marsh 2,000 800 - 6,000
WHY? Lake and stream 250 100 - 1,500
Marine
Algal beds and reefs 2,500 500 - 4,000
Estuaries 1,800 500 - 4,000
Open Ocean 125 2-400

Mature Forests of the Western Hemlock Ecroregion

* Low elevation forests
« Forests originally dominated by large, old evergreen trees
Why evergreen?
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Characteristic large, old evergreens of lowland forestsﬁ

Douglas-fir Western hemlock | Western red cedar

Height (ft) 280 200 200

Life span (yrs) 800 - 1200 500 800 — 1000

Shade tolerance

Growth in open

Succession

Pseudotsuga =
mensezeii
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Fire & the Forest Mosaic

Year 1600 (post ﬁm].. I

What else maintains the MOSAIC?

Mature Forests of the Western Hemlock Ecoregion

Complex vertical structure promotes habitat diversity in mature forests

Fnd-aled hawks
Swits

Swnlows
Py catchers

| Mature Forests of the Western Hemlock Ecoregion *

'Within overall forest structure there are four key structural elements|]
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Mature Forests of the Western Hemlock Ecoregio

Conditions on the forest floor

« Chronic shade
« Cool

« Moist / humid
« Little wind

Undérstory plants'adapted to
stressful conditions

| Mature Forests of the Western Hemlock Ecoregiol

Animal Species
Nearly as diverse as coastal Sitka Spruce forests

~ 210 native vertebrates

Animals strongly tied to mature forest
conditions — overall structure &
habitat elements

« 56 vertebrate species use
cavities of large trees

Northern

spotted owl « 42 vertebrate species use

woody debris

Other species similar to Sitka Spruce forests

Data: NAS (2000); Bunnell & Chan-McLeod (1997); Johnson & ONeil (2001) Photos EomMutews (1988)
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Mature Forests of the Western Hemlock Ecoregion

Animal Species
Forests support very high animal diversity for nation

WA + OR
% US Conifer Forest Lands: 6.8
% US Breeding Birds: 37
% US Cavity Nesters: 58
% US Mammals: 42
% US Mammals (> 1 kg): 56

Data: NAS (2000); Bunnell & Chan-McLeod (1997); Johnson & ONeil (2001)

Disturbance in Mature Western Hemlock Forest Ecosystems*_

Fires return interval of ~
Spruce forests (1,146 years)

years is much more frequent than Sitka

« Data possibly inflated by Native American burning
Fire consequences severe
« High fuel loads — stand destroying crown fires usual with fire

« Many species fire avoiders
- .

Wind disturbance
significant but not nearly
as often or intense as
Sitka Spruce forests

Western Hemlock Forests: Human Impacts & Management |

Most of our lowland forests are heavily managed for production

Forest harvest
Wishkah Valley =
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Western Hemlock Forests: Human Impacts & Management |

Less than 10% of original foreéts reméin at .Iow elevations in western WA

‘WA DNR 1998




Western Hemlock Forests Human Impacts & Management |

The landscape patterns of harvest are critical for
understanding ecological impacts

Oak Woodlands & Pralrles |n the
Western Hemlock Ecoreglon

Oak Woodland & Pralrle Ecosystems

Evergreen forests don’t cover everything — why?
Prairies & oak woodlands of South Puget Sound

Mima Mounds Prairie Natural
Area Preserve

Garry Oak woodland
Glacial Heritage Park
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Western Hemlock Forests Human Impacts & Management

Plantation forests are not the same ecologicall;

. : TENRAY l{'lantation
! Old growth == .+ forest
forest Fsa ix s
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”Q"‘i Oak Woodland & Prairie Ecosystems b;,
Oak Woodland & Prairie Ecosystems in Grey

San Juan
Island
Prairies\ w
Olympic ]

Peninsula —qm:‘
Prairies g :
B

South
Puget
Prairies

WA GAP Analysis project 1996
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Qﬁi Oak Woodland & Pralrle Ecowstems b‘, {

Development of Puget Prairies

18,000 YBP

15,000 YBP ﬂ Glacier recedes
SR
12-15,000 YBP ﬂ

f’;\\\: Q = Coarse,

\\\\\\ droughty

substrate
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. Oak Woodland & Pralrle Ecosystems

Development of Puget Prairies

10 - 12,000 YBP Grasses &
forbs
establish

T Oak Woodland & Pralrle Ecosystems 2

Development of Puget Prairies

10,000 YBP
Soil holds more water
& nutrients
Trees & shrubs begin
to establish
7-10,000 YBP

Climate shift:

HYPSITHERMAL
% Too warm & dry for
% trees; prairies
_0 remain

9 -10,000 YBP Organic matter
added;
Soil building
e

= Oak WOodIand & Pralrle Ecosystems [

Development of Puget Prairies

5-7,000 YBP Climate cools &
becomes more wet
Trees & shrubs begin
to establish again
(¢ ) Humans arrive

200 - 7,000 YBP

Soil OM builds
rapidly
Forest establishes

e Oak WOodIand & Pra|r|e Ecosystems [
Development of Puget Prairies
5-7,000 YBP Climate cools &

becomes more wet

Trees & shrubs begin
to establish again

Humans arrive

200 - 7,000 YBP

Native Americans
use fire to keep trees
& shrubs out —
maintaining prairie

“EDAPHIC” Prairies — originally there due to soil conditions

Maintained by humans

Oak Woodland & Pralrle Ecosystems [

Development of Puget Prairies
Post European
settlement
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Oak Woodla nd & Pralrle Ecowstems [
Prau'les in San Juan Islands, NE Olymplc Penlnsula & Coastal Bluffs
Just a little different




“q Oak Woodland & Prairie Ecosystems

As unique ecosystems they provide habitat for unique plants

(Camassia
quamash)

Golden paintbrush
(Castilleja levisecta)
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‘ 1 Oak Woodland & Prairie Ecosystems L " &

As unique ecosystems they provide habitat for unique critters
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Many unique species of butterflies .-*+ pﬁ L . Q &\l‘
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(this is an Anise Swallowtail) _L_l_& f s :

Photos from Dunn & Ewing (1997)
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Oak Woodland & Prairie Ecosystems: Human Impacts *_
Prairie covers about 8% of historical extent in South Puget Sound

. [rm——
Causes of Prairie Loss ™ =risneesm
Hall (1995) 7
i
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Urban development

Forest invasion

Agriculture

N,
.

Crawford & Hall 1997

Oak Woodland & Prairie Ecosystems: Human Impacts L_

Invasiy?_rs pecies are another threat

Fort Lewis’

Wetlands & Streams in the
Western Hemlock Ecoregion

§1 Ereshwatef'\l'\iét'l'a_mq I_Ecosystemé o

Diversity of wetland types

Forested

Shrub




~ [Freshwater Wetland Eeo_systems

Diversity of wetland types

Emergent |
. Aquatic Bed

’*f{ Freshwater Wetland Ecosxsterns |@f;W :

Umque Wetland Types Bogs

Freshwater Wetland Ecosystems | -
Unique, OBLIGATE wetland species
\

— Annual Net| Frlngr_yagroayctmty’ o‘fE@os@‘?’ﬁ s,

Freshwater Wetland Ecos 'stems

Why are freshwater wetlands so hlghly productive ?

Freshwater Mean NPP | Range of NPP
Wetland Ecosystem Type gC/melyr aC/m/yr
Productivity | | Terrestrial Uplands
Tropical rain forest 2,200 1,000 - 3,500
Temperate evergreen forest 1,320 600 - 2,500
Freshwater Temperate deciduous forest 1,200 600 - 2,500

wetlands are

Boreal forest 800 400 - 2,000

among the most ['vy;,4iand & shrubland 700 250 - 1,200

productive Temperate grassland 600 200 - 1,500
ecosystems Tundra and alpine 140 10 - 400
Desert & semidesert scrub 90 10 - 250

Even higher than

old growth forests | Freshwater Wetlands

per unit area Swamp & marsh 2,000 800 - 6,000
Lake and stream 250 100 - 1,500
Marine
Algal beds and reefs 2,500 500 - 4,000
Estuaries 1,800 500 - 4,000
Open Ocean 125 2-400
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Ql Freshwate_r Wetland Ec_o_systems 7‘

Ecological Functions (mostly from a human perspective)
A. Water filtration (pollutants, sediment; sewage treatment)
B. Flood control (stormwater management)
C. Dry season stream flow maintenance
D. Groundwater recharge
E. Erosion control ({ peak erosive flows)
F. Wildlife habitat (fisheries, waterfowl, etc.)

G. Recreation, aesthetic purposes




“*I Freshwater Wetland Ecosystems

Streams & Salmon: a primer

ﬁ_ﬁ.r

/@I Salmon & Streams: a prlmer L

Flve species of salmon in our reglon

Chinook
(King)

Chum

Plus (not pictured):
Steelhead (freshwater only)

‘-I

lllustrations from USFWS brochure 1998

Sea-run cutthroat trout Pink

- [salmon & Streams: a primer_

Salmon are ANADROMOUS fish

This means they use both FRESH & SALT water during their life cycle
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Salmon & Streams: M.,‘{p;ﬂ:'m'rrg Range
a primer ;

Different species of salmon spawn in
different portions of the watershed




Salmon Life Cyele SEAWNTNG Clean gravels, O,
P for spawning,
m&niﬂ egg development

L ; L Rt e . !

Streamflow for
migration, OK
obstacles, good
water quality

srwNING
MICRATION
Streamflow to
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. resting &
« hiding places
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Cool ocean temperatures, food
supply, minimal predators
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| Madest rises in sea surface Lemperares,

in line with predictions of global warming
et half-century, could make sal-
men disappear from much of the North
Pacific Ocean. That possibility is suggested
by o new review of 140
nes how fluctuat
affect the distribuci
 mercially imporrant fish,

over the
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The importance of ocean
temperatures beyond
thermal limits to survival:

Feeding & metabolism

his is 4 major

base that
Ater TeImperi
of this com-

gion] fo the red zone.

In hot water. Warmer temperatures caused by a projected
doubling of atmospheric carbon dioxide would shrink the cur-
rent range af sockeye salmon (area north of the dark blus re-

Welch et al. 1998
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| salmon : current status |
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Predators transport
nutrients in salmon into
forest ecosystem

Young salmon migrate
out to ocean

After spawning the
salmon die (if not taken

Salmon feed in ocean, by predators earlier)

gathering nutrients from the
marine environment and
incorporating them into
their bodies

After a few years they
return to migrate
upstream

Cote Salmon
0 kamach)

Salmon : currentstatus | .
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