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Fig. 2.1  Waypoints for the six surveys which included documentation of vernal pools.  
                 The base map is courtesy of Professor Patricia Manuel, Dalhousie School of Planning. The waypoints  
                 were recorded for particular features including vernal pools, so are not exclusive for vernal pools.	   
	  
	  



	  

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



	  
	  
	  

	  
	  
     Fig. 3.1 Google Earth perspective of Williams Lake Backlands approached from the northeast. 



	  
	  
	  
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. 3.3 Disturbance by fire, wind and pests in the WLB. 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  A, B: Barrens areas that burned in spring of 2012 and 2009 respectively.   
               C, D: Recent tip up (Red Oak) and snap (White Pine). 
               E, F: Red Pine southwest of Williams Lake killed by unidentified pest, F. borings in trunk of dead tree.  
               G. Healthy Red Pine by east side of Williams Lake.  



	  
	  
	  

	  
Fig. 3.4.  Ground-truthed Wetlands & Upland Plant Communities (larger units). 



	  
Fig. 5.1 Upland Plant Communities. A: Broom Crowberry-Blueberry/Reindeer Lichen Barrens; Black Huckleberry (red) at border  continues  
                under Adjacent Birch-Maple-Aspen Early Successional Forest. B: Huckleberry Heath. C: Jack Pine/Broom Crowberry Barrens.  
                D, E: Red Pine-Jack Pine/Broom Crowberry Coniferous Forest, Red Pines are partially or wholly dead. 



	  
	  
Fig. 5.2 Upland plant communities.  
             A, B  Birch-Maple-Aspen Early Successional Forest; stump sprouting in (B),  
               photographed in fall 2013,  followed spring 2012 fire.   
               C, D: Red Oak - Red Maple/Witchhazel Hardwood Forest, large Witch-hazel in (D). 



	  
Fig. 5.3 Upland Plant Communities: White Pine-Red Pine-Red Oak Mixed Forest.  
             A,B,C: Typical stands on better drained sites. D: Hemlocks close to Purcell’s Cove Road.   
                E,F,G: In stream corridor of outflow stream from Williams Lake, E: Yellow Birch. 
                F: Large White Pine, Striped Maple in foreground, F: Hobblebush.  H: Striped Maple and rock with Polypody Fern by “The Gully”. 





 
 
 
 

 
 
 
 
 
 
 

 
       

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Fig. 6.2 Windblown rock ridges. 
	  

WILLIAMS	  LAKE	  NORTH	  
LANDCSAPES:	  Pine	  and	  
Hemlock,	  Long-‐term	  
residential.	  

WILLIAMS	  LAKE	  SOUTH	  
LANDSCAPES:	  Rock	  Outcrops	  
and	  Fire	  Dependent/Fire	  
Adapted	  Plant	  Communities	  

Matchsticks:	  Fires	  may	  start	  
in	  fine	  debris	  and	  dried	  
vegetations	  of	  Broom-‐
Crowberry	  (burned	  remains	  
here)	  mixed	  with	  reindeer	  
lichens	  and	  dead	  resinous	  
Huckleberry	  leaves	  on	  rocky	  
outcrops	  and	  moves	  by	  
wind	  into	  communities	  with	  
greater	  fuel	  loads	  



 
Fig. 6.3 Seedbankers	  establishing	  in	  fire-‐bared	  peat	  	  in	  an	  area	  burnt	  in	  2012.	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  A	  Crowded Sedge, B Broom Crowberry, C Pinweed, D Mountain Sandwort, 	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  E	  Golden	  Heather.	  
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Fig. 6.4 Fire-Dependent to Fire-Adapted Species 

 
	  

Serotinous	  Cones	  of	  Jack	  Pine	  
do	  not	  open	  unless	  the	  cones	  are	  heated.	  
	  
The	  Backlands	  have	  a	  Serotiny	  Index	  
>74%	  which	  is	  similar	  to	  fire	  shaped	  
landscape	  of	  the	  New	  Jersey	  Pine	  Barrens.	  

Fire-Dependent	  to	  Fire-Adapted	  Species	  
	  
High	  proportion	  serotinous	  Jack	  Pine	  
population	  =	  Fire-‐Dependent	  reproduction	  
	  
Deep-‐rhizomed	  Black	  Huckleberry	  and	  
Bracken	  Fern	  =	  Fire-‐Adapted	  
	  
Stump	  sprouting	  Paper	  Birch	  (midground)=	  
Fire-‐Adapted	  
	   	   	   	   	   	  
	   	   	   	   	   	  
	   	   	   	   	   	  
	   	   	   	   	  



	  
	  
	  
	  
	  
	  
	  
	  
	  

	  
	  
	  
Fig. 6.5 Stump-Sprouting Scrub Savannah 
 

The fire frequency may be lower in an area of boulder mounds. Here, high vegetation cover gives no 
gaps to allow Jack Pine seedling regeneration. 

	   	   	  



	  
	  

	  
	  
	  
Fig.	  6.6	  Fire-‐scarred	  pines.	  	  
Most	  damaged	  trunks	  are	  surrounded	  by	  Black	  Huckleberry	  



	  
	  
	  
Fig. 6.7 Searching for a record of historical fires in a Jack Pine fen. 



	  
	  
	  
Fig.	  6.8	  Aging	  a	  Jack	  Pine	  at	  Site	  1.	  
	  

Dimensions of the disc were 8.35 by 6.7 cm for this approximately rectangular disc, average 7.5 
cm (3”). Ring counts were my 42, 44, 45, 46 and 47, 44, 44, 40 (two observers), average 44. 



Fig. 6.9. Pre and Post-Fire scenes in Jack Pine/Broom Crowberry Barrens. 
A.  Jack Pine, probably 30-40 years age. Dead lower branches create ladder fuel.  Reddish hue by trees 
is huckleberry with its last leaves on Nov 6, 2013. Lichens in the foreground form paper-like fire 
starter materials when dry. B. Twigs and resinous leaves accumulate as kindling under Huckleberry.    
C. Jack Pine barrens that burned May 21, 2012, viewed  Sep.14, 2013. Huckleberry under the dead 
trees; some sedges can be seen closer to bare rock. Note charred areas on the rock surfaces once 
covered with lichens. D. Dead branches of broom crowberry after 2012 fire, viewed Sep.14, 2013; 
blueberry has spouted from rhizomes deeper in soil.  E. Seedling of Broom Crowberry, and one 
seedling Jack Pine in area burnt in 2012 fire, viewed Oct 4, 2013.  



	  
	  
	  	  	  	  	  
Fig	  7.1	  Ridge	  and	  valley	  system	  overlooking	  south	  side	  of	  Williams	  Lake.	  



	  
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	  
Fig. 7.2 Lichens on rock outcrop. 
               White lichens are "reindeer moss" (Cladonia spp.). Olive foliose lichens are Smooth Rock Tripe,  
               Umbillicaria mammulata. Evergreen heath is Broom Crowberry. 
	  



	  
	  
	  
	  

	  
	  
Fig.	  7.3	  Glacial	  legacy.	  
	  

Boulder	  fields	  support	  lichen	  and	  moss	  gardens	  that	  go	  through	  wetting	  and	  drying	  cycles.	  Featured	  here	  are	  two	  "reindeer	  mosses",	  
Cladonia	  boryi	  (centre)	  and	  Cladonia	  stellata	  (right)	  as	  well	  as	  the	  Juniper	  Haircap	  Moss,	  Polytrichum	  juniperinum	  (centre).	  Fields	  are	  
habitat	  for	  voles	  (e.g.	  Red-‐backed	  and	  Meadow	  Vole).	  We	  noted	  a	  vole	  here	  during	  our	  May	  12,	  2013	  survey	  but	  study	  is	  needed	  to	  
determine	  whether	  this	  HRM	  landscape	  supports	  the	  rare	  Rock	  Vole	  (Microtus	  chrotorrhinus)	  whose	  habitat	  is	  “hardwood	  forests	  on	  
steep	  talus	  slopes”	  (	  Forbes	  et	  al.	  2010).	  

	  
	  



	  

	  
Fig. 7.4 Boulder Fields in Williams Lake Backlands.  
              The quoted text is from a report on a Halifax Field Naturalists Field Trip posted at    
                 http://versicolor.ca/purcellsbacklands/HFNreport.html 



	  
	  
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. 
 
	  
	  



	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Fig. 7.6 Mountain Holly Washes. 

1) (first at left) Mountain Holly stems in 
clumps in wash zone with Sphagnum 
growth at base of clump  
	  
2) (at right)  Mountain Holly seedling 
setting up in zone of stream bared soil. 

Landscape (at left) = Geomorphic position (two elevation 
grades: slope + transverse depression and a stream course. 
	  	  
Water flow (below) = bared soil (litter removed) and 
exposed roots and moss trim lines at left photo. 
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Fig. 7.7 Partial representation of water flows from the barrens into the water course 
that flows northeast along the contact zone between rocks of the South Mountain 
Batholith and the Halifax Formation and finally into Williams Lake. See next page 
for a larger version of this figure.  
 
 
In the Williams Lake Backlands: 
 

1. Water runs off into boulder fields (Fig. 7.7 at left) and into a network of 
Mountain Holly Washes* (central ridges on Fig. 7.7 ) 
* Boulder fields and washes are essential conduits that recharge wetlands and groundwater BUT 
are not defined as wetlands. 
 
2. Washes conduct water to vernal pools that are nodes where the flow pathway 
levels off. Vernal pools are wetlands, have dedicated hydric soil indicators, and 
they recharge groundwater and springs that maintain large organic based 
wetlands: swamps and fens. 

 
3. Bogs (self-contained peatlands) are uncommon in this landscape where 
wetlands both store and discharge flow to streams that maintain Colpitt Lake 
and Williams Lake. 



	  
	  
Fig. 7.7 Partial representation of water flows from the barrens into the water course that flows northeast along the contact zone between rocks of the 
South Mountain Batholith and the Halifax Formation and finally into Williams Lake.	  
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Fig. 7.8 Springs  
Much of the water passages in the backlands are below ground. Springs are 
an obvious example. This spring was found in May when a water flow 
disappeared from a plateau at a higher elevation and then it reappeared at a 
lower plateau (ca. 10-15m drop) emerging as a spring. The sphagnum 
indicates that this area is persistently moist. 
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Fig. 7.9 Vernal Pool 

 
 

Soils were usually hydric as indicated by four indicators. The subsoil restrictive layer 
varies from rock (e.g. the case of A1 Histosol: peat on rock) to sandy soil (e.g. the A11 
indicator) to clay silts where a particular indicator, F8: Redox Depressions, noted for use 
in closed depressions subject to ponding (ie. vernal pools) was observed. 



 
Table 7.1 Plant species and soil wetland description for a vernal pond. 

	  
Plants	   Hydric	  Soil	   Soil	  Comment	   Additional	  

Mt.	  Holly	  (FAC)	  
Red	  Maple	  (FAC)	  
Sheep	  Laurel	  (FAC)	  
Paper	  Birch	  (FACU)	  

A1	  
A11	  
F3	  
F8	  

Moist	  peat	  	  
Depleted	  under	  dark	  surf.	  
Depleted	  matrix	  
Redox	  depressions	  

Over	  rock	  
-‐-‐	  
-‐-‐	  

Indicator	  noted	  for	  
vernal	  pools	  

	  
INDICATOR	   SOIL	  CORES	  
A1	  =	  "HISTOSOLS	  include	  soils	  
that	  have	  organic	  soil	  material	  
of	  any	  thickness	  over	  rock	  or	  
fragmental	  material	  that	  has	  
interstices	  filled	  with	  
organic..."	  	  
	  
Caution:	  organic	  as	  of	  peat	  
muck	  of	  wetland	  origin.	  

	  
	  
	  
	  
	  
	  
	  
	  
	  

A11	  =	  "Depleted	  below	  dark	  
surface"	  
60%	  of	  chroma	  of	  2	  or	  less,	  
15cm	  thick,	  starting	  in	  upper	  
30cm	  
10YR	  4/1	  
(a	  35	  m2	  vernal	  pool	  
connected	  to	  others	  in	  a	  wash	  
network)	  
	  

	  
	  
	  
	  
	  
	  
	  
	  

F8	  ="	  Redox	  Depressions"	  
For	  closed	  depressions	  
subject	  to	  ponding	  
5%	  distinct	  to	  prominent	  
redox	  
5cm	  thick,	  in	  upper	  15cm	  
	  
matrix:redox	  =	  
2.5YR	  7/3:2.5YR	  6/6	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	  



	  
	  
	  
	  
Typical	  vernal	  pool	  at	  lower	  elevation	  
also	  featuring	  Mountain	  Holly	  but	  
standing	  water	  persisted	  into	  May	  and	  
there	  is	  much	  evidence	  of	  hydrology:	  
standing	  water,	  geomorphic	  postion,	  
water-‐stained	  leaves	  (at	  right),	  sparsely	  
vegetated	  surface.	  	  
	  

	  
	  
	  
	  
	  
	  
	  
	  

	   	  
	  
Goldthread	  (Coptis	  trifolia,	  Buttercup	  
Family)	  is	  an	  indicator	  of	  these	  systems,	  
so	  often	  occurring	  at	  their	  margins	  as	  at	  
those	  of	  vernally	  flooded	  swamps.	  
Goldthread=	  FAC	  (but	  FACW	  by	  USFWS).	  
	  

	  
	  

	   	  
	  
Sphagnum	  girgensohni	  and	  S.	  palustre	  
were	  frequent	  members	  of	  these	  more	  
typical	  vernal	  pools	  and	  they	  are	  also	  
common	  in	  swamps	  at	  the	  Backlands.	  

	  
	  
Fig.	  7.10	  Vernal	  Pools.	  



Fig.	  7.11	  Google	  image	  of	  a	  bog	  in	  the	  WLB	  (left)	  and	  some	  of	  its	  	  	  	  	  	  	  	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  heath	  family	  plants.	  
	  
The	  bog	  is	  a	  depression	  in	  this	  landscape	  and	  a	  rock	  wall	  surrounds	  the	  north	  and	  
east	  bog	  edges	  	  There	  is	  a	  slope	  at	  the	  south	  edge	  and	  perhaps	  a	  small	  overflow	  
toward	  the	  west	  which	  may	  or	  may	  not	  be	  functional.	  Because	  the	  supply	  of	  
mineral	  nutrient	  is	  low,	  the	  plants	  colonizing	  bogs	  frequently	  have	  unusual	  
nutrient	  strategies	  (e.g.	  insectivory	  in	  pitcher	  plants	  and	  sundews).	  Most	  of	  the	  
vascular	  plant	  biomass	  of	  this	  bog	  is	  made	  up	  of	  evergreen	  shrubs	  of	  the	  Heath	  
family	  including:	  Leatherleaf	  (the	  white	  flowerbells,	  mid	  photo	  below),	  Sheep	  
Laurel	  and	  Bog	  Laurel	  and	  Labrador	  Tea.	  These	  plants	  are	  adapted	  to	  acidic	  
conditions.	  Ericaceous	  mycorrhizal	  fungi	  give	  these	  plants	  exceptional	  mineral	  
uptake	  abilities	  and	  evergreenness	  means	  they	  are	  more	  efficient	  at	  nutrient	  
conservation.	  Note	  that	  nutrient	  and	  water	  availabilities	  increase	  at	  the	  bog	  
margin	  (the	  "lagg"	  zone).	  Here	  grows	  the	  beautiful,	  deciduous	  heath	  family	  
member,	  Rhodora.	  Its	  restriction	  to	  that	  zone	  may	  reflect	  a	  greater	  mineral	  
nutrient	  requirement	  stemming	  from	  its	  mineral	  losses	  from	  the	  deciduous	  
strategy.	  	  
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Carex stricta                                                            Myrica gale  in flower 
 
Fig. 7.12  Fen and Swamp 
 
The FEN and SWAMP pictured above are part of the same wetland just above the waterfall gully 
above Williams Lake. The terrestrial landscape edge to the north of the fen is sloped and there is not 
much input of sediment and mineral nutrient from this edge. In contrast, the swamp portion of this 
wetland complex receives inflow from a more gradual slope and the swamp receives drainage from 
a larger watershed area. Notice that tree growth is sparse in the fen, relatable to greater constancy of 
waterlogging (less summer drawdown), and that the dominants include the tussock sedge (Carex 
stricta) and the nitrogen-fixing, Sweet Gale (Myrica gale).   
  
 
 
 

Tussock	  Sedge,	  Sweet	  Gale	  
Red	  Maple	  and	  Tamarack	  

FEN	  

Black	  Spruce,	  Tamarack,	  Canada	  Holly	  and	  
Cinnamon	  Fern	  
	   	   SWAMP	  
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Fig. 7.13 Canada Holly (red berried shrub) in a swamp in a wet period in the fall.   
                  The presence of this relative of the Mountain Holly is found in richer wetlands.  
                  The size of the dead black spruce is also indicative of a greater productivity site and the   
                  influence of dead wood inputs into swamp substrate was noted above.  
 
 
Two divergent fens, the ‘Big Fen" and the "Jack Pine Fen" illustrate how variation 
in productivity influences the composition of the fens. Both are linear systems and 
are peatland flow pathways; both are more constrained by landscape sloping sides 
that is evident in swamps. The Big Fen is in the center of the Google Map (Fig. 7.7 
above). The Jack Pine fen is the most southerly fen on the map.  
  
Jack Pine fen is a narrow fen surrounded by Jack Pine upland. It is unusual in 
having Jack Pine established in the wet Tussock Sedge/Sphagnum moss matrix. 
The Jack Pine here and at other sites in the Backlands, has a high serotiny ratio that 
indicates that there have been recurrent fires in the landscape. Diversity was low in 
this ecosystem though the two typical fen species, Tussock Sedge and  Sweet Gale, 
dominated the vegetation. Apart from scattered Jack Pines there was little 
additional plant diversity.  
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Fig. 7.14 The Big Fen. 
 
This fen has the same dominants as noted in the entry fen (Fig. 7.12): the Tussock Sedge  and Sweet 
Gale (both in photo top right). Leatherleaf (same photo, white bell) is abundant and this plant 
attracted both bumble bees and butterflies (Azure Blues and Coppers) in mid May. In September, 
the fen has fruit of the Large Cranberry and the Bog Rose (above) and colours of Red maples and 
Cinnamon Fern (top right). 
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Fig. 7.15 The 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. 
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Swamps 
Swamps are the most common wetland in the central, lower elevation, drainage 
corridor (Fig. 7.7) for nutrient and sediment flow and deposition reasons elaborated 
above. 
 
Like fens, there is a range of productivity and ecosystem types over the Backlands 
landscape. At lower fertility, as at lower watershed area positions closer to the 
headwaters of these small drainage systems (to the west of the central drainage that 
runs west to east), treed fens grade into swamps and both may be dominated by 
Black Spruce and Tamarack. 
 

 
TREED BLACK SPRUCE FEN 
soils are A1 Histosols and peat is deep 
 

BLACK SPRUCE SWAMP 
soils may be mucky and the mineral 
soil content can be felt as an 
greasiness 
 

 
Fig. 7.16 Black Spruce fen and swamp. 
 

 
 
 
 
 
  

 
 
 
 
 
 
 
 



	  
Fig.8.1 Fall in the Jack Pine/Broom Crowberry barrens (top 3 pics) and heathland on 
top of the drumlin that burned in 2007.  
 

Losing such areas would be a conservation loss on a North American scale but  
the loss to aesthetics, recreation and ecological services would be ours alone.   

	  



Appendix A Map 1 in Ecological Assessment of the Plant Communities of the Williams Lake Backlands
REPORT to Williams Lake Conservation Co., Dec. 2013. Courtesy of Prof. Patricia Manuel, School of
Planning, Dalhousie Univerity.



Appendix A Map 2 in Ecological Assessment of the Plant Communities of the Williams Lake Backlands
REPORT to Williams Lake Conservation Co., Dec. 2013. Courtesy of Prof. Patricia Manuel, School of
Planning, Dalhousie Univerity.



Appendix A Map 3: H. Liu’s Synthesis Map of All Potential Vernal Ponds. In Ecological Assessment of the Plant Communities 
of the Williams Lake Backlands: REPORT to Williams Lake Conservation Co., Dec. 2013. Courtesy of Prof. Patricia Manuel,
School of Planning, Dalhousie Univerity.



	  
	  
	  

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



Appendix A Map 5: Soils, in Ecological Assessment of the Plant Communities of the Williams
 Lake Backlands REPORT to Williams Lake Conservation Co., Dec. 2013. 





Appendix A Map 7. DNR mapped wetlands, in Ecological Assessment of the Plant Communities of the
Williams Lake Backlands REPORT to Williams Lake Conservation Co., Dec. 2013.



Appendix A Map 8: Google Earth Map of Oct. 29, 2011, prepared for Ecological 
Assessment of the Plant Communitiesof the Williams Lake Backlands: 
REPORT to Williams Lake Conservation Co., Dec. 2013
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