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Global and Local Perspectives

World Conference on Ecological Restoration Restoration site, No Name Key
Cape Town, South Africa 2019 National Key Deer Refuge, FL, USA



Hedwig Rutzke birthplace

Thelma Turner

My ancestors arrived in 1910 as
agricultural pioneers. Miami-Dade
County had just 11,933 residents.




My Aimis to

Discuss the status of the pine rockland ecosystem in South
Florida

Introduce the “Expanding The Footprint” concept and the
Pine Rockland Business Plan.

Explain why we must aspire to more pine rocklands, not
less, and why “Business as Usual” leads inevitably to loss.

Discuss the PRBP in relation to the SER International
Principles and Standards for the Practice of Ecological
Restoration.



Pine Rockland Loss in South Florida




Where are pine rocklands?

* Lower Florida Keys (<1000 ha total)
— Big Pine
— No Name
— Cudjoe
— Little Pine
— Sugarloaf

* Miami Rock Ridge (<1000 ha outside ENP,
8000 ha in ENP)

* Grand total <10,000 ha

Also Big Cypress by some accounts




Courtesy of Barbara and Terry Glancy via the www Courtesy of Jennifer Possley, FTBG

Miami-Dade County Maps



Coral Gables, 1922. https://www.floridamemory.com

Large Scale Clearing

June 15, 1943. €. A. COX ETAL 2,322,115
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Extent of Pine Rocklands outside of Everglades National Park
From Loope et al. (1979) and subsequent

<2% remaining

<«— Settlement

Rock plow,

«— | urbanization

/ Conservation




Continuing Issues: Pine
Rockland Loss and
Community Response




Network of Public and Private Conservation Areas

Adapted from FTBG

Northern Biscayne

\

AN

Southern Biscayne

Vascular Plant Taxa
(Gann 2018 unpublished)

MRR Pine Rocklands

Estimated native taxa — 420

Unique Taxa

Long Pine Key — 4
Biscayne Pinelands - 119
Southern Biscayne — 5
Northern Biscayne — 52

S FL Endemics™

In Pine Rocklands — 28

On MRR only — 11

Outside LPK only - 7
Southern Biscayne only — 2
Northern Biscayne only — 2



Losses on Big Pine Key

From Zhang K, Ross M, Ogurcak D, Houle P. 2010. Lower Florida Keys Digital Terrain Model and
Vegetation Analysis for The National Key Deer Refuge. U.S. Fish and Wildlife Service National Key
Deer Refuge, Big Pine Key, FL.



Jim Snyder

Pine Rocklands in the Florida Keys

Jim Snyder




Management and Restoration




Prescribed Fire

There are never enough resources or support
so we are continuously losing ground



Native Hardwoods and Palms




Slash Pine Density and Cover




Expanding Exotics and
Native Vines




‘ Species Loss




Habitat destruction causes most extinctions,
especially in the early stage of habitat
fragmentation and degradation.

Here are two examples of pine rockland extinctions
in South Florida, one regional, one global.

Varronia bahamensis (t)
Tephrosia angustissima (r)



But fragmentation leads to more inexorable loss

[P

no species are lost from either pool. As fragmentation proceeds we

eventually reach some critical level of reduction and fragmentation

where species begin to die out. The susceptible pool loses species

earlier and loses more species in total than does the resistant pool.

When the resistant pool begins to lose species, it loses them very

rapidly, because by this time the fragments are small and there is i

little habitat left. |
Insularization causes extinctions over and above those expected

through reduction in the total area of habitat. More species persist at

equilibrium if the remaining habitat is concentrated into a single large

patch rather than distributed over many small fragments (Figure 4).

We stress that the results in Figure 4 are equilibrium patterns; de-

pending on the relative time scales of habitat destruction and species’

100 .——-.—-——.—-;2 o_\

RS

species pool iat equilibrium}
-
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0
L. | I L S W
100 0
Percentage of original habitat

FIGURE 4. The number of species remaining in each species pool as frag-
mentation proceeds. Closed circles show the pool of species with large area
requirements and low vagility. Open circles show the species with less strin-
gent area requirements. The small dots connected by the dashed line depict
the proportion of the first pool that would be present when the habitat is
minimally fragmented. (From McLellan et al., 1986.)

Wilcove 1986



Extinction Debt

refers to the time delay between the impact
of environmental changes and the time
species go extinct.

(from Tilman et al. 1994)

Following Habitat
Destruction The Debt
Must be Paid










Dark Diversity

refers to the missing portion of a species
pool for a given habitat in a given region.

(from Partel et al. 2011)

Following Extinction
The Debt Paid Should
be Measured




Agalinis obtusifolia

Asclepias connivens

Bletia patula

Chloris elata

Chrysopsis linearifolia var. dressii
Clitoria mariana

Crocanthemum corymbosum
Cuscuta americana

Desmodium strictum | POSSl b I e P I a nt

Gymnopogon brevifolius

Indigofera caroliniana - Eth rpatIOnS AC rOSS

Melochia tomentosa

Phaseolus polystachios var. sinuatus AI I PI n e ROCkI a n d S
Polygonella ciliata |n South F|Orlda

Polygonella gracilis
Sabal etonia
Salvia micrantha

Sericocarpus tortifolius
Solanum chenopodioides

Spiranthes amesiana
Tephrosia angustissima
Tephrosia chyrsophylla
Tillandsia x smalliana
Warea carteri



Thinking Big




To Give Credit Where It Is Due

Possley 2015



Expanding the Pine Rockland Footprint Workshop

1 May 2018
Fairchild Tropical Botanic Garden
10:00 am —12:00 noon

Organized by The Institute for Regional Conservation, Miami-Dade County,
L.5. Fish & Wildlife Service and Fairchild Tropical Botanic Garden

Draft Agenda




IRC’s Pine Rockland Initiative
Private Pine Rockland Owners’ Summit, October 2018



Restoration
Opportunities

refers to the restoration of both the extent
(e.g. expanding the footprint) and the
guality (e.g., integrity) of pine rocklands,
including degraded or “transitional”
pinelands not currently measured.

What do we really have?

If We Don’'t Ask For
What We Need
We Won't Get It




US Fish and Wildlife Service, TNC, IRC, Miami-Dade County, FTBG +



Pine Rocklands Are Resilient

Cleared, c. 1970 or earlier



Degradation versus Destruction

Florida City, 2018




Stipulation —
We can’t fix everything
(e.g., sea level rise).




Opportunities: Scraped Sites

Richmond Pine Rocklands National Key Deer Refuge



II)

Opportunities: Highly Fire-suppressed or “Transitional” Pinelands

National Key Deer Refuge Florida City Pineland




Opportunities: Other Highly Degraded Sites

North Edge, Sunny Palms




Proof of Concept




Firebreaks & Restored Scraped Sites

Long Pine Key, Everglades National Park Former Scraped Site, SOCSOUTH



Hole-in-the-Donut
Everglades National Park




Nixon Smiley Pineland Preserve

From Krueger, unpublished




/00 Miami




Opportunities: Urban Sites




New Tools and Methods

Skid Steer with Forestry Mulcher Billy Goat Brush Cutter



7-2018

7-2019

SOCSOUTH

1-2019

1-2020



Research and Planning Tools




Pollination, Herbivory, and Habitat
Fragmentation: Their Effects on the
Reproductive Fitness of Angadenia berteroi, a
Native Perennial Plant of the South Florida Pine
Rocklands

Beyte Barrios Roque. Florida International University

Document Type
Dissertation

Degree
Doctor of Philosephy (PhD)

& Download

266 DOWNLOADS

Since June 17, 2015

- PLUMX METRICS

¢ INCLUDED IN

Integrating Research and
Management Around Key
Issues: e.g., Dispersal,
Pollination, Species Rarity
and Loss










= WVNen restofing pine canapy via planting tUBelngs, IMpIEMment a Stategy 107 uneven-aged
stands to reach the goal of 50-70 mature trees per acre. For example, plant 10 trees per acre
once a year for 5 years (or more, if mortality is high).

1.4  In pine rockland areas with excessive pine density, if the appropriate fire regime cannot feasibly
be re-established, then consider thinning pines to achieve the appropriate canopy (pine) structure,
with 50-70 mature trees per acre (>4"), in an irregularly-spaced, uneven-aged stand. Unit 2, the
southwest management unit of Larry & Penny Thompson Memorial Park, provides an example.

+  Manually remove pines with chainsaws, not heavy equipment, to minimize damage to
adjacent vegetation.

* Remove felled pines from pine rockland to prevent smothering of sensitive vegetation and
excess fuel build-up.

* Consider duff (needle) removal in areas to improve habitat for threatened and endangered
species such as the Miami Tiger Beetle.

1.5 In pine rockland areas with excessive palm density, consider thinning palms to achieve the
appropriate structure, with approximately 25%: cover, and with presence of Serenoa repens, Sabal
palmetto, and Coccothrinax argentata. Palms should be naturally spaced, with some “islands” and
some gaps to allow for intermittent expanses of grasses, herbs, and bare mineral soil.

* Manually remove palms with chainsaws, not heavy equipment, to minimize damage to
adjacent vegetation.

* Avoid leaving palm material on the ground to prevent smothering of sensitive vegetation and
excess fuel build-up.

1.6 In pine rockland units with excessive density of native hardwoods, consider thinning hardwoods
to achieve the appropriate structure in pine rocklands, ranging between 5 and 25% cover. Hardwoods
should be naturally spaced, with some “islands” and some gaps to allow for intermittent expanses of

grasses, herbs, and bare mineral soil.

+  Manually remove hardwoods with chainsaws, not heavy equipment, to minimize damage to
adjacent vegetation.

» Removal efforts should focus on commaon hardwoods such as live oak [Quercus virginiana)
and sumac (Rhus coppalinum).

71

Miami-Dade County’s Management Plan for the Richmond Pine Rocklands, Znd ed.

* Do not remove all individuals of native hardwoods that are important sources of nectar or
wildlife food such as willow bustic (Sideroxylon reclinatum) or poisonwood (Metopium
toxiferum).

*  Use caution when reducing hardwoods in areas with Florida endangered shrubs (such as
Koanophyllon villosum or Bourreria cassinifolia), shrubs that are the larval host plants for rare
butterflies {Croton linearis, Byrsonima lucida) or uncommen shrubs (such as Lyonia fruticosa).
Preserve managers may flag rare shrubs prior to crew work to ensure they are not removed.
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RESTORATION TARGETS
Reference Models,
Ecosystem Attributes &
The Recovery Wheel

From Gann et al. 2019.
International Principles and Standards for the Practice of Ecological Restoration.






SOUTH FLORIDA PINE ROCKLANDS
INTEGRATED ECOLOGICAL AND SOCIAL GOALS FOR ECOLOGICAL RESTORATION

Pine Rockland Business Plan
Ecological Restoration Sub Team
4 March 2020 DRAFT

SCOPE

Hiztorical footprint of pine porklapds in Miami-Dade and Monroe counties, Florida, plus potential habitat
an limestane fill on adjacent lands.

CURREMT CONDITION

Fragmentation, modified hydrology, fire suppression, invasive species, local and global extinctions, and
ather drivers of degradation have rezulted in a decline in the ares, condition, and diversity of globally
imperiled pine rgcklands in South Florida. Large, high-guality remmnants are protected in Everglades
Mational Park in Mizami-Dade County and the National Key Deer Refuge in Monroe County, although
both regions are at relatively low elevations and threatened by sea level rise. Maore than 100 isclated
fragments oocur outside of these areas, under both public and private ownership. 3ome remnant
fragments are managed and in relatively good condition, while most have suffered severs degradation,
which haz maodified the structure, composition, and function of these remnant ecosystems. In addition,
some degraded pine roklangs have been unrecognized or ignored by managers due to restrictive
classification systams (e.g., previously cleared pine rgrklands that have bean mowed and cantain pine

rgskland understory plants).
VISION

The recovery of healthy pine (grklapds wherever they still exist, including at sites with recognized
potential for restoration. These pine rgeklands are cared for and enjoyed by the residents of Florida, as
well as visitors and scientists from around the world. This rezults in an elevated sense of social cohesion
=nd = signification contribution toward sustainable ecosystem management, including the recovery of
local biodiversity, the delivery of ecosystem services, and the mitigation of and adaptation to climate

change.
ECOLOGICAL TARGETS

Undegraded pine rpgklands have an open canopy of South Florids Slash Pine (Pinus sliigeti var. densa), a
diverse shrub and palm layer {1-2 m), and an extremely diverse groundcover layer (<1 m). The shrub and
understory layers are composed of a2 mix of termperate and tropical species, the compasition of which
changes from north to south. Mative hardwoods and palms are an important component of pine
recklands, but do not exceed 45% cower in the shrub and palm layer. The understory layer is composed
of & mix of graminocids and non-graminoid herbs, which have 2 cover of at least 50%. The vegetation iz
expressed as a mosaic, and islands of species or groups of species are frequent. Pine [grklands are
habitat for wildlife, including pollinators, migratory birds, and small mammals, and invasive animals are
controlled. A wide diversity of native plants are present, and invasive exotics and native weedy plants
are reduced to & minimum. Rare species are documented, protected, and sugmented or reintroduced
when appropriate. Fragments are enlarged and connected whenever possible, and ecosystem processes




like regular fire are restored to the extent practicable. Changes in regional hydrology and irreversible soil
modifications are considered when designing, implementing, and monitoring pine rockland restoration.
Pine rocklands are managed in a way that benefits residents and others, from the establishment and
maintenance of nature paths, to opportunities for citizen science and volunteers to participate in
restoration and management activities, to the development of educational programs for students of all
ages.

GOALS (ecological and social; modified from Possley et al. 2014, 2018, in part)

1 Appropriate’ fire regime, approximating a fire regime of 2-7 years, established for all fragments
possible within 30 years;

2 Wildfires are responded to in an appropriate way and used to restoration advantage when safe
and practical within 3 years;

3. Alternative techniques are applied as a fire surrogate within 10 years if a combination of
prescribed fire and wildfire does not meet fire regime goals;

4. Slash pines are thinned where needed to achieve the appropriate canopy structure, with 50-70
mature trees per acre (>4” dbh in Miami-Dade, >3” dbh in Meonroe], within 10 years;

5. Palms are thinned where needed to achieve the appropriate structure, ranging from 10-20%
cover within 10 years;

6. MNative hardwoods are thinned where needed to achieve the appropriate structure, ranging from
5 to 25% cover within 10 years;

7. Previously cleared pine rocklands that have been maintained through regular mowing are
restored to a 4-star condition within 20 years;

& Depleted or extirpated populations of native plants and animals are restored as practicable
within 10 years;

a. Mative species richness reaches an average of 90% of the reference model for each site within
10 years.

10. Average cover of native invasive, ruderal, and nonnative plant species is reduced to <2% within
10 years.

11. Populations of exotic and nuisance animals are controlled or extirpated within 10 years.

12. Pine rocklands are protected from peint and non-point source pollution, including insect

spraying, to the extent practicable within 5 years.
13. The collective size and connectivity of pine rocklands is doubled in 20 years.

14. The connectivity of pine rocklands to critical ecotonal habitats (e_.g., rocklands hammocks,
freshwater wetlands) is doubled in 20 years.

! Including seasonality to the extent possible.
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Table 1. Indicators and Targets for Pine Rockland Structure and Plant Composition
Gann [& Possley et al.] (DRAFT 2020-2-18)

Miami-Dade Keys
Quantitative Quantitative
Attribute Indicators Target Target Notes
NONMNATIVE SPECIES % Cower <1% cover <1% cover
RUDERALS AND WEEDY
INVADERS it Species, % Cover <1% cover <1% cover
NATIVE SPECIES - Tree layer Composition Slash pine only Slash pine only
=2m =2m
50-70 4" dbh 50-70 3" dbh
Pinus elliottii var. densa Density/Cover treesfacre; [% treesfacre; [%
cover?] cover?]
recruitment recruitment
MNATIVE SPECIES - Palm layer % Cower 10-20% cover =1m 10-20% cover =1m
Coccothrinax argentata % Cover 1-5% cover =1m  1-5% cover »1m
27 |5abal palmetto % Cover 1-7% cover =1m  1-5% cover =1m
Serenoa repens % Cover 15-20% cover =1m 1-3% cover =1m
NATIVE SPECIES - Palm layer, | Population (# individuals;
Miami-Dade variant demographic parameters) Reintroduce -
Sabal etonia Population l:_# individuals; Reintroduce MNA
demographic parameters)

30
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38

NATIVE SPECIES - Palm layer,
Keys variant

Leucothrinax maorrisii

NATIVE SPECIES - Tall shrub
layer [about 25 species;
examples below)

Ardisia escallonioides

Baccharis halimifolia

Bourreria cassinifolia

Byrsonima lucida
NATIVE SPECIES - Tall shrub
layer, wetland variant

Baccharis angustifolia

Overall Specs

% Cower
% Cover

%% Cowver
% Cover

% Cover

Population (# individuals;
demographic parameters)

% Cover

Population (# individuals;
demographic parameters)
Population (# individuals;
demographic parameters)
Sheet1 )

3-20% cover =1m

<2% cover =1m

<1% cover =1m

Augment

<5% cover =1m
Included in total
for shrub layer

Protect all

Included in Palm
layer total
5-10%0 cover =1m

3-20% cover =1m

<2% cover =1m
Presumed present;
survey

Possibly
extirpated; survey,
recover

<2% cover =1m
Included in total
for shrub layer
Possibly
extirpated; survey



The Choice

Business as Usual
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Expanding the Footprint
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