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Overview

m [ntroduction
m [ andscape conservation design

m Proxy species as tool to develop objectives

m Habitat condition and spatial targets for forested
wetland species indicators

m Management tools for to meet habitat targets

m Fire

—

m Hydrology

Emerging carbon markets
m Forestry to facilitate delivery

B Summary



Landscape-Scale Conservation
Design (LCD)
m Goal: Functioning landscapes that support sustainable

fish and wildlife populations in viable ecosystems now
and into future

m Challenges:

m Water and energy demands
® Anticipated climate change impacts

m Habitat loss

B FEconomic realities




Finding Efficiencies: Conservation by Proxy

m With partners, establish
conservation objectives for
priority species and their habitats

m Target conservation actions to
meet objective

B Measure outcomes

m Adaptive management

Strategic Habitat Conservation Elements:
Credit: USFWS.


Presenter
Presentation Notes
Talk about scale – indicators at landscape scale, habitat scale, and local


Implications for forested wetlands:
how do we choose how much to do
what and where?

Recovery Plans for Threatened and Endangered
Species

Migratory Bird Conservation Plans INAWMP, Flyway,
PIF, Shorebirds, Waterbirds)

State Wildlife Action Plans, TNC Ecoregional Plans,

ctc.

LLandscape Conservation Collaboratives (emerging
blueprint, resource indicators/ targets)



Non-Alluvial


Presenter
Presentation Notes
Presettlement knowledge for birds not there – so we look to species of conservation significance to determine management targets spatially and for on the ground management delivery to achieve desired conditions


Canebrake

Photo: NCSU
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Presentation Notes
Dense canebrake with canopy
Pine overstory typically scattered and inkberry is an abundant shrub


Bay Pocosins
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Presentation Notes
Gradation of habitat types from grasses, shrubs, and cypress to hardwoods and pines


Swainson’s
Warbler
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Atlantic White Cedar Forest
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Hooded warbler
Swainson’s warbler
Black throated green warbler


Black-Throated Green
Warbler
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Will be found in other conifer/hardwood mixes, but AWC historic

http://www.pbase.com/dadas115/image/42542829

Ecological Suites

Swainson’s Warbler
Prothonotary Warbler
Hooded Warbler

Wood Thrush
Acadian Flycatcher

Black-throated green warbler
Cerulean warbler
Kentucky Warbler

Summer Tanager
Yellow-billed Cuckoo
Eastern Wood-Pewee

Red-shouldered Hawk
Swallow-tailed Kite
Broad-winged Hawk
Pileated Woodpecker
Cooper’s Hawk

Habitat Spatial Targets

Goal: 500 Pairs
Forest Blocks
assuming substantial unsuitable
habitat is included in estimate .

bJ

Goal: 500 Pairs
Forest Blocks

same as above

Goal: 80-100 Pairs

Forest Blocks
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Presentation Notes
Reference this slide as a simplified illustration of the underlying assumptions as to how forest block size and fragmentation affect source population sustainability. 

First group - Cypress Gum and Cane
Second group – pond pine with mixed hardwoods, high pocosin
Last group – mature forested


Pond Pine
Pocosin

Photo Credit: Carolina Nature
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RCW, brown headed nuthaches, but could be managed for swainsons



Habitat spatial targets for other priority open
pine woodland species

Goal: 500 pairs/coveys/family groups

25,000 acres
~ 23,000-30,000 acres  [EERREERt
Pocosin
~ 15,000-30,000 acres @
Bachman’s Sparrow ~ 15,000-30,000 acres
Northern Bobwhite ~ 10,000-20,000 acres

* Acreages assume substantial areas included that are unsuitable for these species






Black Bear
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Black bear habitat and area requirements
(Rudis and Tansey 1995 JWM)

Habitat Conditions Habitat Spatial Targets

m Forested wetlands and | Goal: 50 Adults
surrounding uplands

m Adequate den sites (large
trees or dry ground with Goal: 200 Adults
very dense understory)

m Forest openings to Goal: 1,000 Adults
support adequate soft

mast production
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Presentation Notes
Reference this slide as a simplified illustration of the underlying assumptions as to how forest block size and fragmentation affect source population sustainability. 


Red Wolf

Photo Credits: USFWS




Red wolf habitat and area requirements

Habitat Conditions

m Forested wetlands and
surrounding uplands

m Adequate den sites (open
view from den, higher

ground)

m Conditions that support
prey base (whitetail deer,
small mammals)

B Tolerant human

Habitat Spatial Targets

interaction _

Goal: 220 Adults

Spatial need unknown, but
bear spatial targets* suggest:

* Significant bear/wolf differences:
e Social structure

* 2 canids in landscape

* Prey base

e Human interactions


Presenter
Presentation Notes
Pers comm.  David Rabon 11/18/2013


Management tools to deliver
population-level habitat targets

Fire
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Presentation Notes
Spatial framework AND desired range of conditions


Pre-alteration pocosin fire

m Frequency: return g B R e NS
interval determined by h A
soil type, depth, water
table and plant
community among other
factors

m Severity: mostly above '

B POCOSINS (Richardson 1981)

gI'OU.Ild ﬁf@; Water table Today: 70% habitatloss. - — — STATE BOUNDARIES
protective effect




CELLS 33-64: SEVERELY NUTRIENT-LIMITED SITES

AWC forest

FIRE FREQUENCY (in Frost, 1995")

1-3 YEARS 4-6 YRS 7-12 YRS 13-25 YRS 26-50 YRS 51-100 YRS ] 10- 3040 YRS NEVER
PURNED
Seasonally | Species-rich Species-rich Wet prairie. Thicker of Diense aoe TADI, NYEIL,
wet wek praine wet prairie, MYCE, ILGL denae, small ACRU NYBI, ACREU, ACRL
mineral girn, cell 1. dwarf shrubs PISE, FIEL, LIST, FISE, LISTIMAVT,
soils ARST, PLTE, NYEI, bay PIEL/MANVI, PEPAS ferns
SPTE. CTAR, foreat/shrubs PEPA/Shiuba
TORA
m ROW 1 CELL 33 CELL 34 CELL 35 CELL 346 CELL 37 CELL 38 CELL 3% CELL 40
a Soils with Diverse wet Wet prairie Low or Medium Tull pocesin, PISE forest, TADI, NYBIY TADI, NYEL/
m thin prairie and with medium Porcosin PISE forest, NYHI & wwamp herbs awamp herbs
OrgEnic bog gramin- insectivorous pocosin bay forest ACRU foreat,
= layers, oids, forbs, and | plants and
; 10.30cm | insectivorous | dwarf shrubs
thick plants
E ROW 2 CELL 41 CELL 42 CELL 43 CELL 44 CELL 45 C CELL 4%
Shallow Open bog with Low pocosin Low or Scrubby PISE-GOLA Fatch moana:: TADI i wet
L} histosols, pitcher planis, with pitcher mied ium FISE/ forest, bay PISE-GOLA CHTH forest, WP,
30-100 cm | dwarf shrubs, plunts, other pacosin medivm forest with forest, CHTH TARVACRL ting ACRU
E thick graminoids bog species. pocosin FEFA, MA forest, TADT/ forest, NYEI i
ACRU ACRL, NYEI forest, bay 8
w foreat, bay for. forest jeal)
# ROW 3 CELL 4% CELL 50 CELL 51 CELL 52 CELL 53 CELL 54 CELL 55
o Dieep Open bog with Low Low pocosin Low pocosin Low or Medium Thall pocosin, DI in wet
histosols, pitcher plants, pocosin, pocasin poCOsin PISE-GOLA P,
U peat grasses and with pitcher {hypothetical) forest, bay
desper sedges, dwarf plonts, other forest maple foreat in
thean | m shruba hog species {hypothetical) 4| peatlands
| (hypothetical)
ROW 4 CELL 57 CELL 5% CELL 59 CELL_&0 CEIL &1 ‘| CELL 84

SPECIES ACRONYMS: ACRU: Acer rubrum {Red Maple), ANGL: Andropogon glomembus, ARG Anmdinaria gigantes {Canc), ARST: Aristida stricta (Wiregrass),
CHTH: Chamaecyparis thyoides (Atlantic White Cedar), CLIA: Cladium jamaicense (Sowgmas), CLMO Cliftionia monophylia (Black Tiu), CTAR: Cienium aromsticum
(Toothache Grass), CYRA: Cyrilla moemiflors (Tit), FRCA: Fraxinus caroliniana (Water Ash), FRPE: Fraxinus pennsylvanica (Red Ash), GOLA Gordonin lasinnthus

{Loblolly Bay), ILGL: [lex glabrs (Gallberry), LIST: Liguidambar styraciflua (Sweet Gum), MAVI: Magnolia virginians (Sweet Bay), MYCE: Myrica cerifern (Wax Mynle),
NYAQ: Nysea aquatica (Tupelo or Water Gum), NYBI: Nyzsa biflora {Swamp Black Gum), PEPA: (Persca palustris (Red Bay), PIEL: Pimus ellioftii (Slosh Pine), PITA: Pinus
taeda (Loblolly Pine), PLTE: Pleca tenuifolia, SPTE: Sporobelus teretifolius, TAAS: Taxodium sscendens (Fond Cypress), TADL Taxodium distichurn (Baldeypress) TORA:
Toficldia rocemosa (False Asphodel).

"Frost, Cecil C. 1995. Presettlement fire regimes in southeastern marshes, peatlands, and swamps. Pg 39-60 in S.I. Cerulean and R.T. Engstrom,
eds. Fire in wetlands: a management perspective. Proc. of the Tall Timbers Fire Ecol. Conf., No. 19. Tall Timbers Res. Station, Tallahassee, FL.
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Presentation Notes
PISE = pond pine
Histosols – fire return interval between 7 and 300 years
Peat bogs with plant communities like those burned at PLNWR and GDSNWR: higher end of range
In particular, AWC-associated return interval > 100 years



CELLS 1-32: MODERATELY FERTILE SITES

FIRE FREQUENCY

Canebrake

1-3 YEARS 4-5 YHS T-12 YRS 13-25 YKS 26-50 YRS 51-100 YRS 1080-F00 1 RS NEVER
BLURNED
Sensonally Spececs-mch - Dremae ACKEL, HTa, FIEL, Tall, FRFE, TADI, NYBI,
wred, iineral wel prainhie wilh ] A . A, . . NYHI, TAAS, TAaAS, GLIMI, LIST, ACKEL, FEFE, LI5T,
wurla grarnineids whd [priirie, TLGL, PISE, FTA, LIST, FISE, PISE, ACKL, MYEL, QLM ACRL, botiom-
i leavipd weithy, dwail CYHRA FIEL, TAAS HTA, FELS LISTY apare ofher botomlund lend. el
[orrkna shiika [ ARG, Shiubs ARGE, lems caka/mesephytic
iree herba
E ROW 1 CELL 1 CELL 2 L& CELL 4 CELL 5 CELL & CELL 7 CELL &
Baila with Wt prairie and Denss AEsmating 1 FIEE, PITA, PIEE forest, TADL, NYHI, TADI, NYALD,
5 this asgsnic g praminakds canekraie and AT FIEL, TAAS, FITA, FEL, FRFE, LIST, NYEL ACEU,
lyers, 10 md Towka, |pocosin PFTA, LIST, MYEL TAAS, FITAS ACRL, FROCA, U LAMY
E I om thick patches of TAAS, ) FEFA, MAYI bofomband FRCAS Carex, mwnmy shoabe,
A, ANGL Akl e wecsile, puamp herbe heibs
by el
EOw 2 CELL® CELL 10 CELL 11 CELL 12 CELL 13 CELL 14 CELL 13 CELL 14
U Shalhow Dipen bog wi D Allcmating PISES b el Palch el Fanermave TADE in owet
histosals, dwart shaubs canehizke canchrake and camshroke, SE fares, CHTH Foreat, CHTH foreat FOMMPS.
50100 e praminosds, POCoEin ehemsting ICEL) Forest, TADLACEL and patch cycling ACRL
ihick pitcher p with FISE- HTH foreal, foresd, FISE TORRIC B8 0 frest
L: shoal cane, SCEL w\il Torest withi forest, MYHI Cedl 22 peatlsnds
m mosses pacoRin A, BMAV] fimresd, By far, [l potberical)
c ROV 3 CELL 17 CELL 1% CELL 19 CELL 20 1 I CELL 22 CELL 13 CELL M
Deip Oen b wi Canehbaale Ahereating Tall povcisin i Exiensive Fntenamve abd TAIN im wet
ll histosals, ow shaabs, or Low cancbrake and | with PISE, of typea seen | CHTH fopests | growih CHTH vammps,
pent decper pitcler plants, pocosin pocodin, of GOLA, im Celi 27 und patch foresta and paich  cycling ACHL
thars 1 #m §riaees arad wriih e s W ACHL; PSS miasaic of mensnic af types forest in
serdpes MGL, tall pocosin forest, bay by pisa soem in im cell 72 o lrndis
bog fopest, cell X2 (hvpothcisal)
palch
B0 i CELL 2% i el CRID. ¥ i = | (i 1 ] T | ol | CELL 32

SPECIES ACRONYMSE: ACRL: Acer naboam (Red Map on glomershia, ARG Anndinars gigsates (Cane), CHTH: Chamsecvpanis iy cides
{Adlantic Whitz Cedas), CLJA: Cledim jamnicens (Sawgrei), Clifionis manophyile (Black Tail, CYRA: Cyrills mcemiflon (Til), FRCA: Fraxinus carolinisnn
{Water Ash), FRPE: Frginm pennnchvanicn Bed Ash), GOLA: Gordonin baisnthus (Loblolly Bay), TLGL: llex globre (Gallberry). LIST: Liguidsmbar eymcillus (Swesl
Gum), MAVT: m!m (Bweeet Bay), MYCE: Myrica cerifera (Wax Myrile), NYAQ: Myssa sgustica (Tupels or Water Gum), NYBI: Nyssa biflom (Swamp
Black Gum), PEPA: Perses palusins (Red Bay), PIFL: Pius elliods] (Slash Pine), PITA: Pous iseds {Loblolly Fine), TAAS: Taxodium sscendens (Pond Cypresa),
TAIDM: Taxodium distichiem (Babdcypress)



Presenter
Presentation Notes
Point out AWC as well
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Eastern NC umbrella species in forested
wetlands: range of fire return cycles

Older-growth with 50-300 year return interval (e.g., Atlantic
white-cedar)

m Black-throated Green Warbler

Require dense understories, likely 25-100 year return (both
pond pine and bay pocosin, cane or hardwood)
m  Swainson’s Warbler

B Hooded Warbler

Require dense cover for denning and recent burns for prey
m Black Bear
m Red Wolf

Require pond pine clear of hardwoods in canopy (26-100 yrs)
m  Red-cockaded Woodpecker

® Brown-headed Nuthatch

m Red-headed Woodpecker


http://images.google.com/imgres?imgurl=http://www.zoroastriankids.com/redwolf.jpg&imgrefurl=http://www.zoroastriankids.com/wolf.html&h=400&w=488&sz=53&tbnid=U71hpQvg3VznpM:&tbnh=107&tbnw=130&prev=/images?q%3Dred%2Bwolf%26um%3D1&start=1&sa=X&oi=images&ct=image&cd=1
http://www.pbase.com/dadas115/image/42542829

Wildfire frequency/severity greater than
pre-alteration regime

2008 South One

/ Fire footprint

2011 Lateral
West Fire
footprint



Why??

In a word...drainagel!

m Historically:

m Summer water table drawdown (up to 1 m+?) in domed peat
caused some peat fire; rewetting regularly occurred

m Seasonal soil saturation limited ground fire potential; allowed
vegetation to burn (necessary in pocosin ecosystems)

® Now:

m [xtensive drainage network limits duration of seasonal

flooding
m Water table is lowered; peat is acrated/drier

m Drainage prevents even significant rainfall (tropical) retention
on landscape

® Much more frequent ground fire; significant soil loss



Management tools to deliver
population-level habitat targets

Hydrology


Presenter
Presentation Notes
Spatial framework AND desired range of conditions


Above ground fuel reduction not always
enough...need to address fire vulnerability
of peat soils

Hydrology restoration

m Raises water table

m Allows water storage
before (prevention)
and during
(suppression) wildfires

m Permits above ground
fire for habitat and
fire management with
less risk

Credit: USFWS-V. Catver



Water Management Capability

Approach:

m Install water control structures
and culverts

m Use raised roads along the
canals as levees

Photo: S.Ward, USEFWS

m Re-saturate historically drained
areas via rainfall

®m Manage to desired conditions


Presenter
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Slow drainage and raise water table
Allows water storage before and during wildfires
Permits fire for habitat management with less risk



Peatland Restoration Stops
Soil Carbon Loss

Drained Condition Restored Condition

N | 1 L4
Carbon sequestration

Carbon partnerships can accelerate
our restoration efforts



Emerging C Markets for
“Rewetted” Peatlands

m [n NC, sequestration driver is amount of
carbon retained that would be lost via
oxidation without restoration (“stop loss”)

m We used literature to derive site-specific
sequestration estimates

200 1b/ac/year of N
6500 Ib/ac/year of C

To date, restoration at Pocosin

Lakes NWR sequesters ~194,000
metric tons of CO,/yr

Photo: DUWC


Presenter
Presentation Notes
Emphasize that estimates are being verified now by DUWC

C trading at $10/ton, peat worth up to $139M was lost during Allen Rd and Evans Road fires combined
Peat soils exhaustible – fires can burn to depth of underlying mineral soil



Management tools to deliver
population-level habitat targets

Forestry


Presenter
Presentation Notes
Spatial framework AND desired range of conditions


Management tools: forestry

Young Forest Maturing Forest

Dense canopy, small diameter trees, little understory Some canopy opening, more understory diversity

How do we move young
forest structure to more old
forest structure faster?



Other forestry considerations

B AWC reintroduction

m Pine plantations —
conservation lands of
future?

m Potential for carbon
sequestration to be tool
to advance scale and

Photo: E. Hinesley, NCSU

delivery of projects

Photo: E. Hinesley, NCSU



Summary

Population objectives for umbrella
species can inform landscape
conservation design

With spatial targets in place, manage
for biologically-driven range of
habitat conditions

Fire and hydrology management
should be considered in concert to
meet goals

Market-based incentives (e.g.,
carbon sequestration) as emerging
tool to meet future landscape goals

Photo: USFWS

Photo: SSEC



www.partnersinflight.org/bcps/pl_03sum.htm

www.waterbirdconservation.org/southeast_us.html
www.fws.gov/raleigh/pdfs/PeatlandRestoration_CSeqBenefits_Jan2010.pdf
sara_ward@fws.gov
chuck hunter@fws.gov

Photo: Ward, USFWS
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