FREE PUBLIC LECTURE

Monday, Oct. 22,
1:30 - 3:30
Captain Wm. Spry Community
Centre, 16 Sussex St.

The Seniors’ College Association
of Nova Scotia Presents

The Natural History of

the Halifax Backlands
With Dr. David Patriquin




This document is a low resolution PDF of the Power Point
presentation by David Patriquin to SCANS on Oct 22, 2018.

It is posted for personal use and should not be further
distributed. (Please refer interested persons to
www.versicolor.ca/scans)

All images are ones that | created or have permission to use
or for which public use is permitted except for four; in those there
are diagonal black lines through the images. Sources of those

Images are given and can be consulted to view the unadulterated,
hi-res images.

At some point | will post an annotated, hi-res version on Dalspace.

- David Graham Patriquin, 22 Oct 2018



What’s Ahead

- The best time to view the Backlands

- My Bioregion: the Chebucto Peninsula
- Key Ecological Processes
- The Fire-embracing Species
- The Jack Pine/Broom Crowberry
Barrens

. - A piece of the Backlands under the
microscope
- Geology, Fire and Water

- Why conserve the Ecological Integrity?
- Threats
- Action

Some links at: www.versicolor.ca/scans
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Go to www.backlandscoalition.ca for more photos & other info about the Backlands
The Backlands Coalition

A wilderness gem in our midst

Home The Backiands AboutUs OurMembers Flora, Fauna & Geclogy Cultural Landscape Protected Areas Links  Artwork & Photos

Contact Us

Artwork & Photos Search
A few photographs of the Backlands and their inhabitants are shown below. See Geoffrey Recent Posts
Grantham's page on this website with his impressionist landscapes for a sense of the place. B s G

Click on photos for larger versions

Recent Comments
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Water Flowing Over Rocks, Flat Lake (Geoffrey Barrens Between the Captain Amell Lands and Piggy =

Grantham) Mountain (Geoffrey Grantham)



Hobble bush by outflow from Willlams Lake, May 24, 2014 (David Patriquin)

Summer in the Jack Pine Barrens (David Fall heathland (David Patriquin)

Patriquin)



Boulder field (David Patriquin) West Pine Island Pond (David
Patriquin)

Swimming spot at East Pine Island Pond This mushroom is not edible! (David

(David Patriquin) Patriquin)



Canadian Landscape (David Patriquin)

Backlands Fen (David Patriquin)

Spring in the Lower Mac Run
Woodlands (David Patriquin)
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The Chebucto Peninsula

- Parks & Protected Areas
- Environmental Factors influencing types
of landscapes, plants & animals
- Glacial Landscape
- Hard, mineral-poor rocks
- Disturbance, especially fire
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Mt aalliidde Glacial & Interglacials
sed’y rocks since 3 mya

Ice-free since 11,000 ya

Source of the original figure: Environmental Geology of Halifax and Surrounds.
EdGEO Field Excursion: Guidebook 20-21 August 2008.
Used with permission of the Atlantic Geological Society (March, 2010).
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extreme droughtiness

2:Granitic Rock
& till (mostly)

 bedrock impermeable

to water & roots; few
fissures

elevated areas
& slopesare
droughty & veg'n
fire-susectible/
fire/adapted

acidic. low i
JIC, 10 e rocks, till are
calcium Soils <@~ nufrient-poor extreme
Y * wetness T
humic .
-—aslow-lying areas are wet,

acidic,brown water,” " waterlogged or water
oligo-mesotrophic filled

lakes




* Natural: infrequent/200+yrs?
*Aboriginals: some
* Europeans: lots!

Disturbance
quural

Bls?ase 3:
ests .
Fire ~a. Forests:earlier

/ successional stages

Humans ?Increased area
Logging of barrens
Roads
Trails ,

Fire a
1950s+
Acid Rain

7 jack pine
Water Pollutants |
Rapid Climatic Change

Habitat fragmentation i li @ huckleberry



The “fire-embracing” species

 Broom Crowberry (Corema conradii)

* Jack Pine (Pinus banksiana)




Subfamily Ericoideae

Empetrum nigrum

Tribe EMPETREAE*

13 | Corema conradii Broom Crowberry

14 | Empetrum eamesii Pink Crowberry

Empetrum eamesii ssp. Pink Crowberry $253
Atropurpureum

15 | Empetrum nigrum Black Crowberry
Empetrum nigrum ssp. Black Crowberry
Hermaphroditum

C. conradii State/Province

from natureserve.org Conservation
Status

Presymaed
(s} l X etipated
Pomibly
" Extipated

. Cotieally
" impented

< Impeiiled

t Vulnerable

Map Is from NatureServe. 2013. NatureServe Explorer: An online
encyclopedia of life [web application]. Version 7.1. NatureServe,
Arlington, Virginia. Available http://www.natureserve.org/explorer.
{Accessed: Februarv 18. 2013 ).

: 7 -

J Male plants 2 Apr. 2012
mature frult with elaisomes  COrema conradii

5mm

Empetrum eamesii
~a ~ _‘-.'(. <M P

E. nigrum female flowers
28 Apr 2009

Magnus Popp, Virginia Mirré, and Christian Brochmann

A single Mid-Pleistocene long-distance dispersal by a bird can explain the
extreme bipolar disjunction in crowberries (Empetrum)

6520-6525 | PNAS | April 19, 2011 | vol. 108 | no. 16

. Black squares and black
blue, pink, and red dots
um, respectively. The

dots indicate diploid and tetra
indicate E. atropurpureum, E.

40°N in the northern hemisphere and
the Falkland, Tristan da Cunha, and Gough Islands.
Reproduced with permission of Magnus Popp.



retationships ol Empotracess inforred from sequences of
nuckear ribosomal ONA ITS region
Evolution 25 (2002) 306-315

ki 1 A schemut map ony ol Emipetrum, Corcom, and Ceratioka

Ceratiola ericoides



C. conradii State/Province
from natureserve.org Conservation

Map is from NatureServe. 2013. NatureServe Explorer: An online
encyclopedia of life [web application]. Version 7.1. NatureServe,
Arlington, Virginia. Available hitp:/lwww.natureserve.orgl/explorer.
[Accessed: February 18, 2013 ).

2. COREMA D. Don

nradii Torr, Fig. 95. Map 357. BROOM-CROWBERRY
rocky soils; scattered in southern Yarmouth and Shelburne From: Roland & Smith
sand plains of the Annapolis V , and in Col- Flora of Nova Scotia

and Co. on the sandiest soils; on tlﬁgégu_hm NS Museum, 1969
oast and rare to Antigonish and Guysborough.

I. E.nigrum L. Fig. 95. Map 356. BLACK CROWBERRY
Bogs, acid barrens, sea-cliffs and headlands around the whole Pro-
vince; in pluces in the southern region of acidic rocks it is one of the pre-
dominant plants in bogs: inland and northward it is rarer and confined
more to dump and exposed locations; characteristic of cliffs along the
; . ¥ P rocky chiffs around the coast
Hay of Fundy: abundant in northern C.B. and on Sable 1. July-Sept. is different from that of the first soc®

Gireenland to Alaska south to alpine areas of New Eng. and N.Y., on top of rocks with thin soil and with Ngos.
Minn. and Calif. Common in southern Lab. and Nfld.; St.
niorthern tip of C.B. and around Halifax.

3. E. Enxmesii PWg. and Wieg. Mup 351,

Rare, northern My
Harrens, 7 miles west
purewm on hummocks in th

of C.B.: Lockhart Brook, Salmon R.; Ingonish

Nil's Harbour, here growing with E. atropur-
&arren (Erskine, D.S., 1951); scattered on
lahfax. The habitat of this species
growing on exposed headlands,

Rigrre and Miquelon, the
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Aug. 27, 2010.
(Fire on Apr 30. 2009)




March 18, 2006
Halifax Field Naturalists/Burkhard Plache




toor Mirefignters oxTINgUISH & Torest fire In Karsas
suburb, east of Athens. Greece,

patrizioradaelli.blogspot.com
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Spryfield Fire 200

- 800 ha burned (~60% of PCB)

- Destroyed 8 houses, damaged 10 others
- Crown Fire: Jack Pine cones opened

- All ground vegetation burnt




Of all boreal forest conifers, jack pine is best adapted to flire
[66]. With medium thick bark [15], mature individuals have only a
moderate tolerance of fire, but populations survive because of
delayed seedrelease from serotinous cones, early reproductive
maturity, fast growth rates in full sun, and preference for
mineral soil seedbeds [54,66]. (Source: Carey, Jennifer H. 1993.
mation Service)

) R

0 ) S
4 S
e




PR Cones at
A q 5-10 yrs

Maturity
/5 years

lifespan;
ca. 200




PHYLOGEOGRAPHIC STRUCTURE OF JACK PINE ( PINUS
BANKSIANA ; PINACEAE) SUPPORTS THE EXISTENCE OF A COASTAL
RLACIAL REFUGIUM IN NORTHEASTERN NORTH AMERICA 1

JiNje Godbout et al., Am J. Botany 97 (2010): 1903-1912

“MtDNA data suggest that populations from the Maritimes region derive from

Fig. 3. Geographical distribution of jack pine populations following their membership to the

fi ve groups delineated by the spatial analysis of molecular variance analysis ( Dupanioup et al.,
2002 ) of mitochondrial DNA haplotype frequencies. Histograms represent the relative proportion
of mitotypes in populations included in each of the groups. Group and mitotype colors correspond

to Fig. 1.



NS Forest Ecosystem Classification
Part I: Vegetation Types

frm— 7 —
3l ‘,- . }
£ 5L % ‘ Jack pine / Bracken - Teaberry
e _ ® B e L ' { Pinus banksiana / Pteridium aquilinum —
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L\, " Pinus s
‘ Banksiana i
=== B Chase Lake.
Cumberland County

P. Banksiana Lamb. Map 31. Fig. 8, d. JACK PINE
Rock outcrops, shallow gravelly soils or sand plains, more rarely
on clay soils, consistently on highly acid soils.  Juck Pine occurs main-
ly in the central portion of the Province: most common in Cumber-
land County: on saudy areas in Colchester Co., as at Debert and back
of Stewiacke; and in rocky locations in Halifax Co. Two areas are

known in the Annapolis Valley: at Cambridge and east of Centreville
in Kings Co. Elsewhere it occurs in rather small stands from Shel-

w3

Rhodora / Sphagnum

Pinus banksiana = Picea mariana /

L ) ~. .4:
o \-.»-::"!_m-utl.: ety
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burne Co. to gorthern C.B. where it is known from Black Brook and WC3a
New Haven in Victoria Co. (Bentley and Smith, 1958). k
Forma _procumbens Rousseau, Nat. Canad. 65: 301. 1938, is a Black sprucg variant
shirubby [orm 0.5-2 m high, with the branches procumbent. Found Picea mariana
on the exposed rocky headlands in the vicinity of Canso. Known =9

also from Que.
N.S. to the Mackenzie south to northern N.Y. and Minn.

Thomsaon Station,
Curnibestarnd County
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Jack Pine / Huckleberry /
Black crowberry / Reindeer lichen

Pinus banksiana / Gaylussacia baccata /
room Empetrum nigrum / Cladina spp.

Close th Black Brook Cove, CB

o Dlandford,
Lunenburg County




Putting Broom Crowberry and
Jack Pine together

* The Jack Pine — Broom Crowberry Barrens,
nationally unique and globally rare

* Pine Barrens and Pine Woodlands broadly as
endangered, fire-dependent ecosystems






Jack Pine/Broom Crowberry Barrens: Nationally unique & Globally rare
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Atlantic coast, from the Aspotogan Penin.
eastto Canso. A few on coastal barrens
(within 500 of coast).
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“A nationally unique and globally rare ecosystem for which Nova Scotia SN, ! e
would seem to have the primary global responsibility for conservation”



Pine barrens Pitch Pine-Scrub Oak Barren

From Wikipedia, the free encyclopedia

Pine barrens, pine plains, sand plains, or pinelands occur
throughout the U.S. from Florida to Maine (see Atlantic coastal
pine barrens) as well as the Midwest, West, and Canada and
parts of Eurasia.

Pine barrens are plant communities that occur on dry, acidic,
infertile soils, dominated by grasses, forbs, low shrubs, and
small to medium-sized pines.

The most extensive barrens occur in large areas of sandy glacial
deposits (including outwash plains), lakebeds, and
outwash terraces along rivers.

?l?;a;;sj_ ! the Jack pine, red pin itch SOurvce NY Natural heﬂtage Program photo by Stephen M. Young
pine, blackjack oak, and scrub oak; a scattering of A
larger oaks is not unusual. /
Ossipon Pine Barwns !
The understory includes grasses, sedges, and forbs, many of promsesp-ovi i 2
them common in dry prairies, and rare plants such as the Sand- Ny Pine inh \ o,
plain Gerardia (Agalinis acuta). Plants of the heath family, such Shawangunk Mountalns® .ﬂ\r"
: A Aol
as blueberries and bearberry, and shrubs, such as prairie willow Rame Sand Plsins - / Acaia Natiunal Park
and hazel, are common. These species have adaptations that Saspus ewie 4 \ \ <« e VTG SIS
permit them to survive or regenerate well after fire. NN ¢ ' il
/J o Plymouth Pinelands

“_~ Cape Coil Nativnal Seashare

—N

Fire ecology 7=
Barrens are dependent on fire to prevent invasion by 2

less fire-tolerant species. In the absence of fire, barrens ~ _(~ _——— <1
will proceed through successional stages from pine forest
to a larger climax forest, such as oak-hickory forest.

e Camp Cdwords
"*— MF Conwitis State Farest

“~
~. - Muntaguw Plalms

NN

. My Tekoa'

™ ML Everetr

European settlers found extensive areas of open game habitat _ S
throughout the East, commonly called "barrens". The American e ~ Wew Jursey Piew Dariem
Indians used fire to maintain such areas as rangeland."” Open

barrens are now rare and imperiled globally. Suppression * donutes Rock Outcrop Barrons: all ot sites are Sand Plain Barrans

of wildfires has allowed larger climax forest vegetation to take : :

over in most one-time barrens. In North America, the largest Northeastern Pitch Pine Barrens
natural plne barrens exist pnmanly in pans of the http://Iwww.umass.edu/nebarrensfuels/ne_barrens/

American Midwestand in dry sandy areas along the East Coast.



“Pine Barrens” share many features with
fire-dependent or fire-stimulated Pine and Pine-Oak
Woodlands.., most, also endangered ecosystems.

E.g., prominent in B.C., Western USA, US southeast...
Mexico, Mediterranian Basin

Pines: ~ 95 species; 34 native to NA, 9 to Canada, 3 to NS

Keeley’s four pine syndromes (strategies, suites)
in relation to fire*

1. fire-avoiders (not fire-adapted; with thin bark)

2. fire-toleraters (adapted lo surface fires; with thick bark and
self-pruning of dead branches; tall pines)

3. fire.embracers (adapted to crown fires; with retention of
dead branches and serotinous cones)

4. fire-refugia (with marked metapopulation
dynamics) strategies - refugia populations act as sources
for expansion after fire.

Examples:

- Mediterranean: Pinus halepensis (Aleppo pine)
& Pinus brutia (Turkish pine)

- High Latitude North American: Pinus contorta
(lodgepole pine),

- Boreal: Pinus banksiana (jack pine)

- California chaparral: Pinus attenuata (Knobcone pine)

* Jon E. Keeley. 2012, Ecology and evolution of pine life histories
Annals of Forest Science (2012) 69:445-453




A piece of the Backlands under
the Microscope

* The Williams Lake Backlands



Colpitt Lake

Williams Lake S
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Ecological Assessment of the Plant Communities

of the Williams Lake Backlands

A REPORT to The Williams Lake Conservation Company, 201 3*
by N. Hill & D. Patriquin 108 pp -

Objectives

(i) to contribute to WLCC’s understanding
of the Williams Lake Watershed & how
it influences water quality of Williams Lake;

(ii) to characterize the area in relation to
efforts to see it formally protected

(iii) to document wetlands and other features
that should be protected in the event some

of the area is developed.

*Link: versicolor.c:
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Fig. 1.1 Google Map showing Purcell’s Backlands and major watersheds.
The boundaries for the watersheds are approximate. Broken line marks
eastern boundary of the Mclntosh Run watershed.




DroNiek Hills " -
Fernhill. Conseryvation,:Berwick |

1 "3 ,// 3 | \\ A
{ ok | ) i S 1AL




Goog e'earth%
lat 44.612800° lon -ss 599553° clev 40 m mm 13.49 km O

e " > fl, -~ =
#‘ﬁ{.. 3 ": - ‘ n:!—
- "‘.‘ - ‘.‘ ¢ .'

‘ 5,

s ...u

May 1344 VP
¥ May 31 v
* Aug3 W
Spp 12,14 VP '
® Sep17 _,
® Oct4 '3
Oct 22
® Nové
9 Nov 9

Fig. 2.2 Waypoints from all surveys on Google Satellite Map.




The Mosaic Landscape

* Geology
e Disturbance



[ e Py Google earth

imagery Date 10/14/2010  lat 44622826° lon -63.607447° ddev 48m eyeakt 312km O

A mosaic of landscapes & plant communities associated with high variability on
a small scale in:

- Topography

- Depth of soil/till

- Drainage

- Surface Water Storage

- Ages since disturbance
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Fig. 3.1 Google Earth perspective of Williams Lake Backlands approached from the northeast.

All related to: - Distribution of glacially scoured hard rock outcrops of SMB
- Outscrops of highly folded & metamorphosed Halifax Group
black slates and siltstones of the Meguma Supergroup
- A contact zone between the two rock types
- Deposition of glacial till




BEDROCK GEOLOGY SURFICIAL GEOLOGY
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Nova Scotia Department of Natural Resources - Mineral Resources Branch
Surficial Geology Map, Part of the Herring Cove Claim
D. J. Utting Open File Map ME 2011-011

Apendix A Map 4. Bedrock and surficial geology in the Williams Lake area.




Williams Lake &
Purcell's Cove
Wildlands

Landscape Inventory
Map Design and Data Managemant try Maxime Laperre

4 A | Projoct Management by Prot. Jonn Zuck and Or. Patricia Manusl
School of Planning, Dalhousie University, Halifax NS

HYDROLOGY

CB 7% watershed Boundary

REPORT to Williams Lake Conservation Co., Dec. 2013. Courtesy of Prof. Patricia Manuel, School of
Planning, Dalhousie Univerity.



Fig.3.2

Some prominent features of the glacial landscape of the Williams Lake Backlands
A: Large erratic & D: boulder field, both in the area of Halifax Series bedrock;
B, C: whaleback in area of granite bedrock.






Fig.7.5

Other types of boulder accumulations.
A, B, and C are in areas of granite bedrock,
D and E in areas of Halifax Series bedrock.



Disturbance by fire. wind
and pests in the WLB

A, B: Barrens areas that burned
in spring of 2012 and 2009

E, F: Red Pine southwest

of Williams Lake killed by
unidentified pest,

G. Healthy Red Pine
by east side

of Williams Lake.
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Spryfield Fire 2009
- 800 ha burned (~60% of PCB)
- Destroyed 8 houses, damaged 10 others

g iqwberry ———_ - Crown Fire: Jack Pine cones opened

,,& - All ground vegetation burnt
’ \ : & e
Other recent larger fires: 2012 15 ha by Wms Lake; 2006/7 5§ ha on drumlin;
4 into forest by Wms Lake; ~1959 Lower Mud Pond area

last “big fire” on Arnell property



The Plant Communities

* The species
 What’s rare
* Classification of Upland Plant Communities



Vascular Plants

-112 species //

-2 exotics y 4

-3 spp ranked S2 or S2/S3 o b B
(other S4/S5 or S5) S3=Valnerable Szamperied

S1=Critically Imperiled.

- Carex adjusta™ (Burnt Sedge) S2/S3
- Hudsonia ericoides™ (Golden Heather) S2
- Minuartia groenlandica* (Mt. Sandwort) S2

Pinus banksiana™ (Jack Pine): S5 in N.S. but
rare on Atlantic coast A boreal forest sp.

Corema conradii**(Broom Crowberry):
S4/S5 in N.S. but S1-S3 elsewhere.

An Atlantic Coastal Plain sp.




Jack Pine/Broom Crowberry Barrens: Nationally unique & Globally rare

b
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Jack Pine distribution:
hitp://upload Wikimedia.org/wi!

' Broom Cro

1;‘ o cur : Patches on high, windswept outcrops of
’f hard rock within a few kilometres of the
{"» ; Atlantic coast, from the Aspotogan Penin.
Y east to Canso. A few on coastal barrens
? ‘ (within 500 of coast).

Jack B
Fire suc®

tundra trangl :

sandy soils; 0800 ,_
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“A nationally unique and globally rare ecosystem for which Nova Scotia N Vi
would seem to have the primary global responsibility for conservation”



Table 3.1 Our classification of upland plant communities, wetlands and other sites
of water storage or channeling in the WLB.

Upland Vegetation Types Wetlands & Other Sites of Water
Storage or Channeling

1. Broom Crowberry - 1. Vernal Pools

Blueberry/Reindeer Lichen Barrens

2. Huckleberry Heath 2. Swamp/Vernal Pool complexes

3. Jack Pine/Broom Crowberry 3. Shrub Swamps

Barrens

4. Red Pine-Jack Pine/Broom 4. Treed Swamps

Crowberry Coniferous Forest

5. Birch-Maple-Aspen Early 5. Fens

Successional Forest

6. Red Oak-Red Maple/Witch-hazel | 6. Lakeshore Fens

Hardwood Forest

7. White Pine -Red Pine - Red Oak | 7. Bogs

Mixed Forest

Two community or habitat types don’t fit neatly into the Upland/Wetland
classification: boulder fields and washes. Both are important in water movement
and are discussed together with wetlands in Section 7.

In the WLB, upland and lowland terrains (and associated plant communities) are
distributed in a mosaic of small to large patches ranging in size from a few square
meters or less to several or more hectares. Even the larger units are not uniform.



Upland Plant Communities
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C Jack Pine/Broom Crowberry Barrens pConiferous Woodland




Upland Plant Communities (continued)

\
Red Oak- ReVd MapleIW|tch-haze|
c Hardwood Forest




Upland Plant Communities (concluded)

Whité Pine-Red PinelRed Oak Mixed Forest
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Fire, Water & the
Plant Communities

FIRE

e Classification in relation to fire
e Where fires start
* Regeneration after fire



Upland Plant Communities

The plant species in 7 upland associations are
Fire-Dependent--Fire Adapted--Fire Tolerant.

Lakeshore Pine-Oak Woods

7. White Pine -Red Pine - - Fire scarred white & red pines
Red Oak Mixed Forest - Absence of fire sensitive forest herbs

Fire Dependent Outcrop Communities

Broom Crowberry -
ABlueberry/Reindeer . ..

Fire-sensitive and-ntolerant species occur only
by larger stream corridors and close to older
residences

Fire-dependent to Fire-adapted Transition
Communities

3. Jz;ck Pine/Broom
Crowberry Barrens

8. Red Oak-Red Maple
[WitchshazelHardwood
Forest!’




Ground-truthed Wetlands and Upland Plant Communities (Iarger umts)

WO: White Pine -Red
Pine - Red Oak Mixed
Forest

A




Récent Flres A
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\ 196‘4\§:st side of Wllllams Lake

5
.\\v"




A Jack Pine,
~ 44 years age

Dead lower branches
create ladder fuel.

Twigs and resinous leaves
accumulate as kindling
# under Huckleberry.

“f.- Lichens form paper-like fire
' starter when dry

Burnt’ /
Broom Crowberry

e, " e e 5%~ 14 Sep 2013
"‘4‘Oct m13 e ;

AR

Bumed 21 May 2012
C View on 14 Sep. 2013

Jack Pine Broom Crowberry
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(Purcell's Cove Conservation Lands)



2009

(Purcell's Cove Conservation Lands)

. 13,
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Oct. 31, 2009

(Purcell's Cove Conservation Lands)




% Lower Mud Pond
May 21, 2010




June 21, 2010

(Lower Mud Pond)
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. Presumed
" Extirpated

. Possibly
" Extitpated

. Critically
© Imperiled

¢ Imperiled

[ l $3: Vulnerable
['—} sq: Apparently
) Secure

—1 86. Secure

Not
J Ranked/Under
: Review (SNR/SU)

Conservation
Status

Not Applicable (SNA

F ‘ Exotic

Hudsonia ericoides

(goldenheather) e ‘ 27: zo (LMP)




Adaptations to high intensity
(canopy) fire by plants of the
Spryfield barrens & associated forest

1. SPROUTERS - Tops burn of f; new sprouts
arise from underground buds on or in: wire birch

(a) root crown at base of stem
and/or on roots

big tooth aspen

witherod

(Photos Aug 27 at LMP)



Adaptations to high intensity teaberry
(canopy) fire by plants of the
Spryfield barrens & associated forest

1. SPROUTERS - Tops burn of f;
new sprouts arise from underground buds
on or in:

(c) bulb or bulblike
structures

pink lady's
slipper

(May 25, 2009)

black huckleberry
(Photos Aug 27, 2010 at LMP)




Adaptations to high intensity
(canopy) fire by plants of the
Spryfield barrens & associated forest

2. ABOVE-GROUND SEEDBANK - On Site:
Tops killed by fire but (some) serotinous or
semi-serotinous cones/seed survive & release seed.

;.."’/? N % P 3 3 ~ « L5 Seedling

5 A b, .21

Cones on burnt [ 52%%5 ' _
ground, May 14 (LMP) open cones &

released seed
May 4, 2009 (LmP)

2009 pccy)



PR Cones at
A q 5-10 yrs

Maturity
/5 years

lifespan;
ca. 200




Adaptations to high intensity broom crowberry
(canopy) fire by plants of the
Spryfield barrens & associated forest

3. BELOW-GROUND SEEDBANK

Plants are totally destroyed by fire

Seeds in soil survive/stimulated to germinate
by fire

i
,‘.‘vﬁ?"} U

o)

|

e ALY "A':.‘{a? i 'j'f

pre-fire
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G

t..

Maturing Cone

West Dover, Multiaged/
non-serotinous

Serotinous Tree: >70% of cones completely sealed







Longer term history of fire






Searching for a record of historical fires in a Jack Pine fen




Table 6.1

Site:

Horizons
with
darkened
debris
(extruded)

Total
length
of
extruded
chunks

Depth to
rock base

83 75

*Charcoal f

The

ragments carbon dated

1250 years BP

Jack Pine Fen

Above: Fire-adapted/dependent Jack Pines in a wet Tussock Sedge Fen.
Below: the peat record reveals several layers of charcoal (see black stripes below right)
that extend to the base of the metre long core which is laid out below at left.



Fire, Water & the
Plant Communities

WATER

* Classification of wetlands
 Movement of water through the landscape



WHAT'S A WETLAND

WETLAND DELINEATION

Vegetation

> ,.‘ “:"’ g

Leaf staining

For protection,
area >100 sq meters

I11. Wetlands
The following is a dichotomous key to the types of wetlands in the WLB:

A. Small wetlands, flooded over winter or after intense rainfall, not
saturated in summer
Vernal Pools

A. Larger wetlands, permanently saturated with or without seasonally
flooded margins

B. Hydric soils with low accumulation of peat, or treed or shrub
dominated communities on peaty soils with large seasonal waterlevel
fluctuation and influenced by mineral rich groundwater

C. Wetlands where surrounding topography creates vernal pooling
in the marginal zone

Swamp/Vernal Pool complexes

C. Wetlands where topography does not result in such pronounced
seasonal differences in flooding, or in soil saturation, at the margin

D. Plant communities dominated by shrubs
Shrub Swamps

D. Plant communities dominated by trees
Treed Swamps: Black Spruce, Tamarack, Red Maple

B. Peatlands that remain permanently saturated and may be flooded
over winter and where tree growth is usually stunted or of low
( < 30%) cover.

E. Peatlands with substantial groundwater or surface flows

F. Flows from surrounding landscape and upstream
wetlands
Fens (Topogenous and Soligenous)

F. Flows associated with lakeshores
Lakeshore Fens

E. Peatlands whose surface layers are largely independent of
such flows

Bogs

Wetland: land saturated with water long enough to promote wetland processes as indicated
by poorly drained soils and hydrophytic vegetation... Peatlands are organic wetlands. Hydric
Soils: wet long enough to promote anaerobic (lack of O2) in upper part of the soil.
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- Water runs off barrens into BOULDER FIELDS* and into network of MT HOLLY WASHES*
- Washes conduct water to VERNAL POOLS, they recharge groundwater and springs

that maintain SWAMPS & FENS.
- Wetlands (vernal pools, swamps, fens) both store and discharge water to STREAMS

- BOGS (self-contained peatlands) are rare on this landscape




; w Movement of water through
e S watercourses/wetlands
BOULDER
FIELDS

2 G BELOW
BOULDERY

= SWALES

STREAM

LAKE & GROU NDWATER

- temperature
- oxygen :
- clarity - nutrients

- bacteria




Conservation

 Why Conserve the Backlands
* Threats to Ecological Integrity
- Fire (not enough or too much)
- Development
- Roadsalt
- Recreational use
- Area & Connectivity
 What we can do to help



Ecological Case for Conservation of the WLB

$aia

1. Together with the larger Backlands -
the WLB host some of the best reps of the
Nationally Unique/Globally Rare
Jack Pine/Broom Crowberry barrens

2. The watercourses/wetlands have features of X
dryland systems in which seasonal and below-ground
watercourses & small reservoirs (e.g., numerous ¥,
vernal pools) are critically important for lake and
groundwater Water Quality, but are not protected
under current N.S. legislation.

3. A mosaic of habitats close to the coast supports many"
breeding and migratory birds (Fulton Lavender study)

4. Fire Management... -




Major Local Threats to the Ecological Integrity
of the Backlands

Fire Control - apparently OK at current levels
in PCB, possibly excessive
for some other sites in N.S.
Development
High Density - Eliminates fire
hazard
= Obliterates
Low Density/Integrative banitat

- High Fire Hazard --- Fire --- Rebuild with

more buffer --- More loss of habitat
= Venues for exotic species

- Habitat Fragmentation

:<->w <,‘l‘,““ i"lq'i:~
N +

- Thus we suggest a strategy of FireSmart protection of current residences on the fringes
and extending into the PCB (low density model), and no further development within the PCB

are appropriate ways forward. There is widespread support for preserving the PCB for natural
historical, cultural, conservation, educational, recreational and common use



Local Threats to the Ecological Integrity...: rising human use

Some issues associated with rising use of The Bluff Trail in 2015

Garbage — toilet paper and human waste in bushes, food waste in fire pits, garbage can was removed at trailhead
Camping — completely inappropriate practices directly along main trail (left un-remediated these serve as models for other trail

users; see examples below)

Fire pits — inappropriate locations (directly on trail, on soft surfaces, on top of tree roots), leaving cookware and burning food and

cans, chopping/sawing down live trees, peeling birch bark (some areas have 5-10 pits in a 50m radius)

Trail deterioration (widening) in wet areas that have not received trail-hardening - especially 1% and 2" loops

Dogs - off leash and not under user’s control, creating multiple small off-trails, scaring other hikers by barking, jumping, and
unexpectedly appearing out of the woods

Cairns — creating confusion in bare granite areas where rocks are used to mark the trail

Source: Report to WRWEO Bluff Trail by Heather Davis and Wade Mclsaac, 2015

Fire pit with food waste Oct 2015

Solutions:

- Trail hardening over
wet spots

- Leave No Trace ethic
B - Stewardship program

- More “wildland”
trails in HRM!

e

= !

Newly chopped tree by old sawed tree  Fire right ON trail Burning live birch



ECOLOGICAL INTEGRITY
OF LAKES, SURFACE WATERS

- Impacted by settled areas

of the watersheds

- Monitor!

Fecal Coliform/100 mL

WLCC monitoring

8

6

-

WLCC Lake Water Testing 2007-2017

300

250

200

100

B1980
0199
31997
W 2008
22015
22016

20 &

Potassium

(mg/L)

Alkalinity pH
(mg/L)

Water quality measurements on Williams Lake
and Colpitt Lake (Halifax, N.S.) Dec 7-13, 2015
with reference to possible impacts of road salt

Report to Williams Lake Conservation Company (WLCC)
by David Patriquin
Prof. of Biology (retired)
Dalhousic University

278/306

—&— Williams Lake (Dam end)
@ Williams Lake (Road end)
& Colpitt Lake

Googleearth
C

. Cotde magery o 0 . FASOAANT W v I el 130 Am

2517 1N 238 2
Sampling Date

<ns| - Wms Lake vertically stratified with 10% O2 saturation at 20 m
™! on Dec 7, 2015

- Brooks from settled areas are major salt source

- Undeveloped land (3/4 of watershed) provides pure water

- Organic/nutrient loading from settled areas likely a factor in low O2
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* Purcells Cove Backlands

Major Local Threats to the Ecological Integrity
of the Backlands

- Area &Connectivity

Backlands Total Area ~ 1350 ha

Currently formally protected: 120 ha
Crown land: 508 ha
Total Protected + Crown: 628 ha = 46.5%

* NCC/HRM Urban Wilderness: 162 ha
Total: 790 ha = 58.5%

With the NCC/HRM Urban Wilderness
we would have some connectivity from
Williams Lake to Power’s Pond... better
connectivity needed...

* - -

Go to www.williamslakecc.org
Protected and Crown Lands in the Backlands, adapted from a to Iea"_‘ more abOUt the current
2012 Nature Trust map re: Proposed protection of HRM lands. campaign to protect this area.




GREEN NETWORK PLAN

JUNE 2018
LEGEND

PN Aiports B Parks Regulated Areas €~ Essential Corridor
—— Roads Protected Areas I Areas of High Environmental Value Overlap €~ |mportant Corridor
----- Planned Roads Proposed Protected Areas [l Core Areas and Corridors
- Lakes Minimal Value to Regional Green Network

COLCHESTEN

MANTE
GUYSBOR0UGH

LUBENBURG |

Map 5: GREEN NETWORK ECOLOGY MAP
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So... Please

- Support the Nature Conservancy of Canada
- Support NS Nature Trust

- Support and Use the Green Network Plan

- Support/join volunteer organizations

- Get out and about & Leave No Trace

- And remove a few traces left by others

-ThanX





