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1.0 INTRODUCTION
The Riparian Areas Regulation (RAR) is the basis of streamside protection in British
Columbia. The RAR was enacted in 2004 under Section 12 of the Fish Protection
Act. The RAR is a joint initiative with Fisheries and Oceans Canada (DFO), the
Ministry of Environment (MoE) and local government. The RAR uses a sciencebased approach to help ensure land development activities do not result in a harmful
alteration, disruption or destruction (HADD) of fish habitat.
In BC, the definition of fish habitat includes all aquatic and terrestrial areas that
affect fish life processes. Fish habitat, therefore, includes the area directly adjacent to
a stream (i.e., the riparian area) because it provides food, nutrients, and other
functions vital to fish survival.
In order to become compliant with the provincial RAR, Islands Trust contracted
Madrone Environmental Services Ltd. (Madrone) to conduct fieldwork to identify
RAR-applicable drainages on North and South Pender Islands. Islands Trust will
develop a process that recognizes focus areas adjacent to applicable streams (e.g. by
incorporating Development Permit Areas or implementing other regulations).
The primary objective of the project was to map the location of streams with a high
level of accuracy (within 1 – 5 m), to allow Islands Trust to accurately identify the
Riparian Assessment Area (RAA), which occurs within 30 m of applicable
watercourses. The scope of this project did not include locating the High Water Mark
(HWM) or, in the case of ravines, the Top of Ravine Bank (TORB), which is where
the RAA would ultimately be measured from.
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Any subsequent proposed development inside any RAA would trigger the RAR
process. Development within the RAA would be permitted if a Qualified
Environmental Professional (QEP) completes and submits a Riparian Assessment
Report to the local government, DFO and the MoE.

2.0 METHODOLOGY
2.1 Background Research
Background research was carried out using the Fisheries Information Summary
System (FISS), Fish Wizard and Habitat Wizard databases to determine whether any
documented stream information existed for the study area. Terrestrial Ecosystem
Mapping (TEM) and sensitive ecosystem inventory (SEI) were also used to identify
potential drainage locations prior to field assessments. Base maps provided by Islands
Trust consisting of input from local residents and stewardship groups (Pender
Islands Trust Protection Society) were also studied. A meeting was also held with a
representative of the Pender Islands Trust Society and a North Pender Island local
trustee (Islands Trust) to discuss the stream mapping process and gain further local
knowledge regarding drainage networks in the study area.

2.2 Photo Interpretation
Recent orthophotos (2009) were provided by the client prior to the field assessment.
These photos were used as the base layer for detailed field map compilation, which
included TEM data (wetland areas, freshwater riparian wetlands, moisture receiving
forests, water table forests and wet forests), contour lines, TRIM stream data,
watershed boundaries, park areas, lot lines and road networks. The orthophotos were
studied prior to the initial field visit, in association with TEM data and drainage maps
created by local stewards, to highlight focal study areas. Given the degree of compiled
background information, the high level of detail represented on the orthophoto field
maps and the completion of reconnaissance trips in the field, a detailed air photo
interpretation was not considered to be appropriate for the project.

2.3 Assessment Areas
The watersheds identified by the MoE as potential “RAR watersheds” defined the
study area (Figures 1 and 2). Drainages inside park areas were not assessed due to the
scope of this project, although in order to accurately classify drainages as being either
fish bearing or potentially fish bearing, certain drainages were assessed inside
designated park land.
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2.4 Definition of a “Stream” under the RAR
In order to identify applicable drainages in the field, the definition of a “stream” as
listed under the provincial RAR, was used as a standard. As per Section 1.4.2 of the
RAR Assessment Methodology:
(http://www.env.gov.bc.ca/habitat/fish_protection_act/riparian/documents/assessm
ent_methods.pdf), a “stream” is defined as follows:
“…any watercourse – natural or human made – that provides fish habitat that
contains water on a perennial or seasonal basis, is scoured by water or contains
observable deposits of mineral alluvium, or has a continuous channel bed including a
watercourse that is obscured by overhanging or bridging vegetation or soil mats. A
watercourse may not itself be inhabited by fish, but may provide water, food and
nutrients to streams that do support fish.”
2.4.1 The RAR further identifies a stream as:
“…any of the following that provides fish habitat:
(a)

a watercourse, whether it usually contains water or not;

(b) a pond, lake, river, creek, brook;
(c)

a ditch, spring or wetland that is connected by surface flow to something
referred to in paragraph (a) or (b).

If a barrier (either definitive or non-permanent) to the migration of fish is identified,
a watercourse is classified as a stream above the barrier if there is potential fish habitat
downstream of the barrier. Any part of a watercourse that is not inhabited by fish
(e.g. above a barrier) that connects by surface flow to fish habitat is considered a
stream under the RAR process.
Watercourses that do not support fish or connect by surface flow to fish habitat (e.g.
isolated wetlands) are not considered “streams” under the RAR process. These
features were not mapped as part of the scope of this project, although it should be
noted that wetland ecosystem types still provide benefits to a range of species and
provide important functions (e.g. stormwater retention). Linear drainages that did
not meet the definition of a stream were not mapped as part of this assessment, but
where encountered, were referred to as “Non Classified Drainages” (NCDs).

Dossier 10.0006

MADRONE

e n v i r o n m e n t a l s e r v i c e s l t d.

1 : 35,000
0

0.5

1

±
2
Kilometers

RAR Designated Watersheds of North Pender Island
Location Map

Legend

MOE Designated RAR Watershed
Conveyance zone (path of concentration)

Watershed boundary

Shoreland (nonbasin drainage)
Watershed (basin drainage)

RAR Designated Watersheds of South Pender Island
Legend

MOE Designated RAR Watersheds
Conveyance zone (path of concentration)

Watershed boundary
Shoreland (nonbasin drainage)

Watershed (basin drainage)

1 : 20,000
0

0.25

0.5

±

1
Kilometers

Islands Trust – Mr. Robert Kojima
North and South Pender Islands RAR Stream Identification

Page 6
March 29, 2010

2.5 Field Assessment Procedures
For the North Pender assessment, field visits were carried out on January 26th and
27th 2010 using a two-person crew. An additional field survey was carried out with
two field crews (two people per crew) during the period February 9th to February 11th
2010. On the first trip, one field day was spent carrying out a detailed reconnaissance
survey of all identified watersheds, focusing on potential “streams” identified during
the background work. An inventory of all applicable streams was made during this
reconnaissance exercise. An additional day was also spent field-checking areas with
the potential to contain streams during the second field assessment. The South
Pender Island assessment took place during a one day field visit on March 5th 2010.
Given that the majority of the subject drainage and watershed were located inside the
National Park reserve, one full day was adequate for assessment purposes on South
Pender Island. Stream surveys were carried out during the winter months, which
represented the best season regarding the delineation of the drainage network.
The meeting with the Pender Islands Trust Society representative and the North
Pender Island local trustee was held during the second trip to North Pender Island
on the morning of February 9th 2010 prior to commencing fieldwork. This meeting
allowed for invaluable input and discussion from appropriate interest groups and
allowed for an increase in the knowledge base gained during the initial reconnaissance
survey.
Each applicable drainage identified during the background work and reconnaissance
survey was assessed in the field with a two person crew, beginning from the
downstream end where possible (e.g. tidal boundary or inflow into a lake). Traversing
the drainages on foot helped to ensure that additional drainages that may not have
been identified during the background work or reconnaissance trip were not missed.
Stream locations were determined by physically following the creek centre line while
carrying a GPS unit and associated receiver. The GPS logged data every metre during
the traverse of the creek. Concurrently with stream mapping, basic habitat data was
also collected along the stream. Data collected included gradient, channel
morphology (e.g. riffle-pool/cascade pool or step-pool), extent of riparian vegetation
and fish habitat potential. Fish habitat attributes such as cover/security habitat, Large
Woody Debris (LWD) cover and spawning substrate were also noted. Representative
site photographs were taken during each creek traverse. GPS way points were
collected to depict the location of features such as barriers to the upstream fish
movement (e.g. waterfalls), culverts, bridges and NCDs. To aid in the development
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of appropriate legislation, the occurrence and lateral extent of ravines was also
mapped, given that the RAA for ravines is measured from the TORB as opposed to
the HWM.
The edges of wetlands and lakes were not traversed, although their approximate
dimensions and attributes were recorded where encountered, for approximate
delineation on orthophoto maps.

2.6 Assessing for Fish Presence or Potential Fish Presence
While background research using databases is useful in determining the general
distribution of fish, it cannot be relied upon as a complete inventory. For example, a
lack of data for any given stream or watershed cannot be interpreted as indicating that
the stream or watershed does not contain fish. Proving non fish presence generally
requires rigorous sampling procedures during optimal seasons. Given the fact that the
project was focused on identifying fish bearing or potential fish bearing drainages, no
detailed sampling procedure was carried out. Fish sampling, therefore, was beyond
the scope of this assessment.
For low gradient streams that connected directly to the ocean, a default “potentially
fish bearing” status was used (considering the potential for access to the drainage by
anadromous fish). It should be noted that a stream is considered to be fish bearing
even if it provides potential habitat for fish during a very short period of time, such as
high flow ephemeral off-channel security habitat or seasonal spawning/rearing
habitat.
The identification of barriers or high gradient reaches that could potentially limit the
distribution of fish through a system was not the main focus of this assessment, as a
“stream” under the RAR is not necessarily fish bearing. If a drainage connects by
surface flow to fish habitat, it is considered a “stream” under the RAR. Identifying
barriers to the upstream movement of fish became more of a focal issue when a
barrier was encountered at tidewater, preventing access for anadromous fish. Streams
lacking perennial habitat for resident fish with barriers at tidewater were not
considered “streams” under the scope of this assessment. If perennial habitat and/or a
source of fish was identified upstream of a barrier, the drainage was considered
potentially fish bearing and, therefore, was classified as a “stream”.
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3.0 RESULTS
3.1 Documented Stream Data
Documented fish distribution data for the Gulf Islands is limited, although Buck
Lake, Magic Lake, and Gardom Pond are listed under FISS. Buck Lake is a reservoir
that provides water for domestic use and is listed under FISS as “Magic Lake Estates
Reservoir 1” (watershed code 925-258000-15500; waterbody identifier 00049VICT).
The reservoir covers a surface area of 9.3 ha and has a perimeter of 1.5 km. No fish
are documented for this water body, although direct observations of salmonids were
made during the assessment and discussions with local residents revealed that the lake
provides angling opportunities for rainbow trout (Oncorhynchus mykiss).
Magic Lake is listed under FISS as containing stocked rainbow trout, although it is
likely that fish in the lake have become naturalised. Magic Lake (watershed code 925258000-88400; waterbody identifier 00052) covers a surface area of 15 ha and has a
perimeter of 2.7 km.
Gardom Pond is listed under FISS as containing stocked rainbow trout. The pond has
a watershed code of 925-258000-50000 and a waterbody identifier of 00047VICT. No
documented fish distribution information could be found for Greenburn Creek or
Greenburn Lake, located on South Pender Island.
Buck Lake, Magic Lake and Gardom Pond are applicable to the RAR process due to
the fact that these lakes are documented under FISS and have confirmed fish
presence. Buck Lake and Magic Lake are surrounded by residential development, with
houses built down to the water’s edge. Riparian vegetation is limited as a result of
anthropogenic influences and related impacts. Gardom Pond is surrounded by a
functioning riparian area consisting of mature forest, with the majority of houses set
back from the water’s edge.

3.2 Drainage Descriptions
In addition to the lakes listed in the previous section, seven creeks were located in the
focal watersheds on North Pender Island that qualified as streams under the RAR.
The creeks met the definition of “streams”, as described in Section 2.4, and,
therefore, are subject to the RAR assessment procedure. No streams were located in
the focal assessment area on South Pender Island.
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It should be noted that all streams located during the project were previously
unmapped and were, therefore, unnamed systems. Creek names were associated with
each stream for reference purposes during the project and do not represent registered
names. Figure 3 provides an overview of the study area and depicts the locations of
the mapped streams. Figures 4 through 10 indicate each creek and display waypoints
of features collected during each stream traverse (e.g. barriers to fish migration,
culvert inflows/outflows, NCD entry points and ravines). The numbered NCD
points represent where NCDs entered the mainstem drainage.
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3.2.1 Hope Bay Creek
Relative to the other mapped systems, Hope Bay creek represents the best potential
fish habitat located in the focal watersheds. The stream flows into Hope Bay via a
culvert under Hooson Road (Figure 4). Hope Bay is a narrow, sheltered inlet with
intact foreshore riparian vegetation consisting mainly of mature Douglas-fir
(Pseudotsuga menziesii). The substrate in the bay is comprised of cobble and sand.
Regarding habitat potential, the inlet would be suited to supporting sea-run cutthroat
trout (Oncorhynchus clarkii clarkii), with the creek providing potential habitat to
support the freshwater life phase of this species. A seasonal flow regime, however,
may limit the suitability of Hope Bay creek to provide rearing habitat for species such
as sea-run cutthroat trout and other species of anadromous fish that spend multiple
years in freshwater. Chum salmon (Oncorynchus keta) would be more likely to be
present in this system, given a life history that does not depend on an extended
residency in freshwater. Discussions with local residents and the existence of a Pacific
Salmon Foundation sign at the outflow of the creek into Hope Bay indicate that
Hope Bay creek was being considered for the potential introduction of salmon fry in
the past.
The culvert under Hooson Road does not represent a barrier to the movement of fish
(including both juveniles and adults). Immediately upstream of the culvert, the creek
flows as a low gradient (1 – 2%) system with a riffle-pool channel type. Substrate
consists of a mix of gravel and cobble, which provides potential spawning habitat for
a range of salmonid fish (including suitably sized substrate for trout and larger adult
salmon). Cover in the form of LWD is lacking, but deeper pools and undercut banks
are well represented, which will provide potential security habitat for fish.
Upstream of the Hooson Road crossing, the creek flows through land used as a Bible
Camp. Anthropogenic activities have encroached into the riparian area, and
numerous cabins are located within 5 m of the creek. Riparian vegetation is sparse,
with well spaced western redcedar (Thuja plicata), bigleaf maple (Acer
macrophyllum), red alder (Alnus rubra) and Douglas-fir. Given the sparse cover of
riparian vegetation, biological function in the form of shade, leaf/litter input, insect
drop and bank stability is limited. Banks are generally unstable and are actively
sloughing in some areas.
An obstruction to the upstream movement of fish was located in the lower reach of
the creek (refer to Figure 4). The obstruction consisted of a debris jam across the
creek built up behind a larger log straddling the wetted perimeter.
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This feature is not a permanent, definitive barrier and would likely be passable by
adult fish, especially during higher flows.
Upstream of the Bible Camp property, the condition of riparian vegetation improves.
Shrub and tree density increases, as does the age and diversity of the forested stand.
Biological function of the riparian vegetation increases and the creek receives more
shading, leaf / litter input and also benefits from increased bank stability.
Immediately upstream of the second culvert/road crossing (not considered a barrier
to the movement of juvenile or adult fish), the gradient of the creek increases to 7%,
where the creek flows through a steep sided ravine. The gradient increase marks a
transition to a cascade-pool habitat type. Substrate through the ravine is dominated
by large cobbles and boulders, with the creek flowing over exposed bedrock in places.
The banks of the ravine consist of mature forest that provides excellent riparian
function. Leading tree species include western redcedar and bigleaf maple, with
Douglas-fir and grand fir (Abies grandis) occurring at a lesser extent.
A near vertical bedrock lip creates a waterfall approximately 10 – 12 m high mid-way
through the ravine. This feature represents a definitive barrier to the upstream
movement of all fish. Upstream of the waterfall, the gradient of the creek increases to
10%. The gradient continues to increase to a maximum of 35% where the creek flows
over a series of bedrock steps (step-pool channel type). The step-pool sequence is
limited in lateral extent to a distance of approximately 15 m, above which the ravine
terminates. Immediately above the step-pool sequence and the ravine, the creek
flattens out and resumes a riffle-pool channel type with a gradient of 2%.
Due to the flow periodicity (seasonal) and lack of perennial habitat, it is highly
unlikely that resident fish exist above the barrier. The creek was mapped above the
waterfall, due to the fact that it connects directly to potential fish habitat located
downstream.
At the third road crossing, a double culvert carries the creek underneath a gravel
access road. Upstream of the culvert crossing, the creek becomes channelized and
flows as a relatively uniform, straight ditch-line parallel to an old road bed.
Functional riparian vegetation is limited and the drainage flows through a uniformlyaged plantation of young Douglas-fir and lodgepole pine (Pinus contorta). Substrate
in the drainage is exclusively comprised of organic material.
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The drainage is carried underneath two more road crossings before it flows through
agricultural pasture land as a ditch. Immediately upstream of the last culvert, the
drainage forms a ponded area, which is likely used for irrigation purposes. A second
pond occurs further upstream. Riparian vegetation through the agricultural field is
very limited, although the ditch line is marked by the linear establishment of slough
sedge (Carex obnupta) and willows (Salix sp.). The drainage was followed until it
became difficult to define as a stream using the definition in the RAR methodology.
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3.2.2 Corbett Creek
Corbett Creek enters Hope Bay approximately 50 m north west of Hope Bay Creek
(Figure 5). The majority of the creek flows through agricultural pasture land and has
likely been influenced by historic anthropogenic impacts related to farming (e.g.
channelization and construction of field drains).
The creek discharges into Hope Bay via a culvert under Bedwell Harbour Road
immediately to the north of the Hooson Road intersection. The culvert does not
represent a barrier to the movement of fish, including juveniles and adults. The creek
flows as a low gradient (1.5%) riffle-pool system upstream of the culvert inflow and
is well defined with a gravel substrate. Fish habitat is marginal, and anadromous fish
could potentially gain access to the lower reaches and spawn in the gravel substrate.
Lack of perennial habitat and a seasonal flow regime, however, will limit the
suitability of the creek for fish. Salmonids that do not rely on freshwater for
extended periods for rearing purposes (e.g. chum salmon) would be the most likely
species to use the creek. It should be noted, however, that useable fish habitat is
restricted to a linear length of less than 50 m from tidewater upstream, given the
characteristics of the upper drainage.
Riparian vegetation in the lower reaches is represented by a narrow strip of young
bigleaf maple, western redcedar, and red alder. Though narrow, this vegetation is
dense and is providing good biological function in the form of shade, bank stability,
leaf/litter input and insect drop.
At a point approximately 50 m from tidewater, fish habitat diversity becomes
extremely limited and there is no real potential for fish to occur, due to the complete
lack of habitat attributes. The drainage becomes very shallow with a poorly defined
channel consisting of an organic substrate. Shrub growth is very dense over the creek
and the drainage line is defined by hydrophytic vegetation such as slough sedge,
salmonberry (Rubus spectabilis), Himalayan blackberry (Rubus discolor) and
willows.
A dug pond is located approximately 100 m above tidewater, which has no obvious
connectivity to the creek. Water seeps through the southern pond embankment into
the poorly defined upper reaches of the creek. The drainage was not followed beyond
the pond, given the fact that it exhibited no stream characteristics and no channel
could be defined.
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3.2.3 Shingle Creek
Shingle Creek enters the ocean at Shingle Bay, which is a sheltered inlet located near
the south-western tip of north Pender Island. The majority of the creek flows
through land designated as park (Figure 6). The creek was not mapped through the
park area, although the outflow into the ocean was assessed to check for potential
barriers and fish habitat values. Shingle Creek and the associated Shingle Creek
diversion represent the main inflow into Buck Lake. Fish habitat is extremely limited
and fish presence is unlikely, although the upper portion of the drainage connects by
surface flow via the diversion into Buck Lake, which is considered fish habitat.
The creek flows into the ocean via a steep drop off in Shingle Beach Park, which
represents a potential (but not definitive) barrier to anadromous fish. A seasonal flow
regime, lack of perennial rearing habitat and limited fish habitat diversity, however,
restrict the potential for fish to occur in this drainage. Even if anadromous fish were
to gain access to the creek, it is unlikely that the habitat would provide adequate
rearing or spawning areas. Resident fish are also unlikely to occur, despite the
connectivity to Buck Lake, due to the lack of available habitat and the low likelihood
of fish being able to pass through the culvert at the outflow of the Shingle Creek
diversion and into Shingle Creek. Without testing for fish presence or absence,
however, which is beyond the scope of this project, the drainage is considered to be
potential fish habitat.
The creek was mapped from the north-eastern corner of the designated park at
Masthead Road (culvert crossing point). The creek is well defined at this point, with a
gravel dominated substrate and a riffle-pool channel type (gradient of 3%). Riparian
vegetation consisting primarily of young red alder, Douglas-fir and western redcedar
is providing good riparian function. The creek continues as a low gradient, well
defined system up to the pond located at the head of the Shingle Creek diversion.
Upstream of the pond, the creek becomes poorly defined, with an organic bed.
Hydrophytic vegetation, including slough sedge, skunk cabbage (Lysichiton
americanum) and salmonberry depict the main drainage line. Riparian vegetation
consists of mature Douglas-fir, western redcedar and grand fir, which is providing
excellent riparian function.
The creek enters a steep sided, forested ravine approximately 150 m upstream of the
diversion pond. After entering the ravine, the drainage becomes very poorly defined
and was followed up to a point where no definitive channel could be found. It should
be noted that upstream of the survey end point, the plant assemblages consist of
moist seepage areas and fluctuating water table sites, which follow the depression at
the base of the ravine up to and through Lively Peak Park to the east. This ecosystem
type represents potential amphibian habitat and, ultimately, represents the collection
area for water that feeds into Shingle Creek.
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3.2.4 Shingle Diversion
This creek originates at the pond located on Shingle Creek to the east of Masthead
Road (Figure 7). Culverts with wooden baffles control the release of water through
the diversion creek into Buck Lake. During high flow periods, water flow is routed
into the main Shingle Creek drainage to prevent the level of Buck Lake from
increasing beyond manageable levels. Summertime flows are routed through the
Shingle Diversion to maintain lake levels and water supply for domestic use. Despite
the baffles being closed at the time of the assessment, preventing the main flow of
water from entering the diversion creek, surface flow was still evident (albeit
minimal) along the length of the channel.
The drainage consists of a relatively straight ditch line immediately downstream of
the pond, with a gravel dominated substrate. Upstream of the Galleon Way road
crossing, the ditch becomes lined with concrete prior to entering a culvert under the
road. A long culvert (approximately 75 m) carries the drainage under the road and
through an adjacent lot (owned by the Capital Regional District) into Buck Lake.
Prior to entering the lake, the last 10 m of the drainage beyond the culvert outflow
offers viable fish habitat. Fish from Buck Lake may move up into this lower portion
of the inflow to spawn, given the adequacy of the substrate (small gravel). Recently
emerged fry would have direct access to rearing habitat situated in the adjacent lake.
The one main constraint is the inconsistency of the water flow, given that flow is
controlled via the pond and baffle structures at the head of the diversion drainage. It
is unlikely that fish would gain access to the upper portions of the diversion creek,
given the length of the culvert under Galleon Way and the general lack of fish habitat
attributes.
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3.2.5 Danny Martin Creek
This creek originates from a moist depression situated in the northern section of the
Disc Park and connects with Magic Lake to the south of the Danny Martin Ball Park
(Figure 8). Anecdotal evidence from local residents suggests that rainbow trout move
up into the lower reaches of the creek from Magic Lake to spawn.
The creek was not mapped through the Danny Martin Ball Park or the Disc Park, as
the scope of this project did not include assessing park areas. The upper reaches of
the drainage were followed through the Disc Park, however, due to the proximity of
private properties that lie adjacent to the north-western boundary of the park.
The lower reach of the creek between Magic Lake and the Danny Martin Ball Park is
a low gradient (1.5%) riffle-pool system. Substrate is dominated by soft organics,
although pockets of small gravel (suitable for spawning) also occur. Functioning
riparian vegetation is limited, with a narrow strip of red alder following the creek line.
Manicured lawns occur up to the creek edge, with dense patches of Himalayan
blackberry growing over the creek in places. Slough sedge and rush (Juncus sp.) occur
in and around the creek line. The creek flows underneath Buccaneer Road via a
culvert which does not represent a barrier to fish movement. Immediately upstream
of the road crossing, the creek flows through Danny Martin Ball Park as a low
gradient riffle-pool system. The lower reach of the creek displays low fish habitat
diversity, with limited cover/security habitat (deep pools, LWD and undercut banks
are limited in occurrence).
To the north of the Danny Martin Ball Park, the creek flows underneath Schooner
Road via a long culvert (approximately 20 m) and is day-lighted again immediately to
the west of the firehall located to the north of Schooner Road. The creek is well
defined with a gravel substrate and then becomes poorly defined with an organic
substrate upon entering the Disc Park. Riparian vegetation to the north of the
Schooner Road crossing is providing good riparian function and consists of a mature
forested stand, with western redcedar, Douglas-fir and red alder dominating.
The drainage was followed through the Disc Park, although no distinct channel could
be defined. Hydrophytic vegetation, including slough sedge, skunk cabbage, common
horsetail (Equisetum arvense) and salmonberry delineate the main seepage line that
runs northwest through the park. In places, the moist seepage areas open up into
more obvious open water wetlands and fluctuating water table sites, which extend
slightly into the eastern portions of Lots 16 and 17, located off of Frigate Road.
While no definitive channel could be followed or mapped in this area, the seepage
areas represent unique vegetation assemblages, which provide breeding/forage habitat
for amphibians and, ultimately, provide a water source for Danny Martin Creek.
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3.2.6 Buck Lake Creek
This creek originates at the main overflow culvert from Buck Lake, which exits the
southern margin of the lake (Figure 9). The creek flows through a steep sided ravine
and enters the ocean at Boat Nook. Anadromous fish could use the lower reach of
the creek, although fish habitat potential decreases dramatically upstream of the
Schooner Way road crossing. Due to the general lack of fish habitat values, seasonal
flow regime and lack of perennial habitat, it is unlikely that fish occur in this drainage
upstream of the Schooner Way culvert. The most likely area to be inhabited by fish
(at least on a seasonal basis) would be the lower reach downstream of Schooner Way.
The creek flows into the ocean at Boat Nook, a sheltered inlet situated on the
southern coast of North Pender Island. Immediately above tidewater, the creek flows
as a low gradient (1.5%) riffle-pool system. The substrate primarily consists of
organic material, with pockets of small gravel mixed in. Potential fish habitat exists in
this lower reach, with spawning areas (albeit limited in extent and quality) for
anadromous fish. Cover/security habitat is restricted, given the narrow channel width
(0.5 m) and lack of deeper pool habitat units. Rearing habitat, even for salmonids that
do not rely on freshwater habitat for extended periods, is extremely limited. Riparian
vegetation consists of mature Douglas-fir and red alder on the steeper slopes of the
adjacent ravine. Slough sedge occurs frequently along the creek line.
The creek flows underneath Schooner Way via a culvert, which is potentially passable
by both adult and juvenile fish. A lack of fish habitat values above this point,
however, limits the likelihood of fish occurrence. The creek flows as a relatively
poorly defined system through soft organic substrates and dense patches of slough
sedge. The creek continues to flow through a steep sided ravine vegetated by mature
western redcedar, Douglas-fir, bigleaf maple and red alder. Three vertical waterfalls
over bedrock lips occur along the length of the ravine, which all represent barriers to
the upstream movement of fish. Given the lack of fish habitat values, however, it is
unlikely that fish exist in the creek up to where the waterfalls occur. The creek was
mapped upstream of each barrier, given the potential habitat for fish that occurs
downstream (e.g. in the most suitable habitat downstream of Schooner Way).
The topography is such that there is a break in the ravine immediately upstream of
the first waterfall to a point immediately downstream of the second waterfall. At
Buck Lake, an outflow culvert from the lake (representing the origin of the creek),
carries water from the lake and underneath Spyglass Road into a steep culvert running
down the eastern side of the ravine. At the base of the culvert, the water gathers in a
pond adjacent to a Capital Regional District water plant.
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3.2.7 Swimming Hole Park Creek
This creek flows out of the south-eastern corner of Magic Lake at Swimming Hole
Park (Figure 10). Given the permanent source of fish from the head of the creek
(Magic Lake), this creek is potentially fish bearing throughout, although low flows in
the summer will likely limit the suitability of the habitat. The high gradient reaches
and numerous waterfalls that exist downstream of the lake also limit the suitability of
the habitat, as seasonal fish movements will be restricted. The waterfalls and high
gradient sections are not considered barriers in this case, as fish can potentially move
down through the system, with Magic Lake being the constant source of fish.
Anecdotal evidence from local residents suggests that rainbow trout move down out
of the lake to spawn in the creek, although due to stream characteristics, spawning
would likely only occur between the lake outflow and the first waterfall located
downstream of Pirates Road.
The creek flows into the ocean via a relatively steep (10%), narrow channel. The
creek is well defined, with a gravel/cobble substrate. While there is the potential for
anadromous fish to enter the creek from the ocean, habitat attributes are extremely
restricted. There are no pool habitat units and cover/security habitat is limited. In
addition, a definitive barrier to the upstream movement of fish is located
approximately 40 m above the outflow into the ocean (a 40% step-pool reach), which
allows for a very short distance of potentially useable habitat for anadromous fish.
The lower-gradient reach of the creek located immediately above tidewater flows
through an open plateau, with shallow soils over bedrock. Given the poorer growing
conditions, treed riparian vegetation is limited to sparse arbutus (Arbutus menziesii)
and Douglas-fir. Shrub vegetation, however, is dense along the creek line.
Immediately upstream of the first barrier to upstream fish movement, the creek
enters a steep-sided ravine. Riparian vegetation throughout the ravine is providing
good biological function and consists mainly of mature Douglas-fir and western
redcedar.
Throughout the ravine, the creek is well confined. Four individual bedrock waterfalls
ranging between 1.5 m and 6 m in vertical extent carry the creek through the ravine.
All these features represent barriers to the upstream movement of fish. Despite the
waterfalls, potential fish habitat (albeit limited) exists between the bedrock lips, most
notably in the plunge pools at the base of each set of falls. Substrate in the ravine
consists primarily of boulders, bedrock and cobbles, with occasional pockets of
gravel.
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Immediately upstream of the upper waterfall, up to the Pirates Road crossing, the
gradient of the creek decreases to 10%. Fish habitat attributes improve with the drop
in gradient, with gravel substrate dominating, providing potential spawning habitat
for fish moving downstream from the lake. Deeper pools and undercut banks occur,
which will provide cover/security habitat for fish. Riparian vegetation in the form of
mature western redcedar, Douglas-fir, and red alder is providing good riparian
function.
At Pirates Road, a culvert carries the creek underneath the road. This culvert does not
represent a velocity barrier to the upstream movement of resident fish. Upstream of
the culvert, the gradient decreases to 3% and the creek flows as a riffle-pool channel
type through a mature forested stand consisting of red alder, Douglas-fir and western
redcedar. Plentiful spawning habitat for fish moving out of the lake exists in this
reach of the creek.
A double culvert that takes the creek underneath the Swimming Hole Park access
road represents a potential barrier to the upstream movement of fish. There is no
plunge pool at the outflow of the culvert and fish may not be able to pass through it,
which would limit the ability of fish to move back into the lake.
Between the culvert inflow and Magic Lake, the creek flows through the Swimming
Hole Park parking area (located adjacent to the left bank) and private residences
adjacent to the right bank. Gradient is low in this upper reach (1%) and functioning
riparian vegetation is limited, given the anthropogenic encroachment on both sides.
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3.3 Non RAR – Applicable Watersheds
Of the six identified potential watersheds on North Pender Island and the one
watershed on South Pender Island (Figures 1 and 2), two watersheds on North
Pender Island and the one on South Pender Island did not contain any “streams”. The
main conveyance zones identified in the south-eastern watershed on North Pender
Island were field-checked and were found to represent fluctuating water table sites,
which are described in more detail in the following section. These ecosystem types do
not represent “streams”, given the lack of connectivity (by surface flow) to fish
habitat and lack of “stream” attributes (e.g. alluvial deposits and evidence of water
scour). The second non RAR-applicable watershed on North Pender Island, located
to the west of Gardom Pond, was also field-checked for potential streams. The moist
habitat running from north to south through the approximate centre of the
watershed was checked in the field. This area contained poorly identified agricultural
ditch lines, which did not qualify as “streams”, given the lack of surface flow
connectivity to fish habitat and absence of stream attributes.
The drainage on South Pender Island, originating from Greenburn Lake (known as
Greenburn Creek), did not qualify as a “stream” under the RAR where it was
assessed to the west of the park boundary. The drainage was designated as a NCD, as
there is no reasonable opportunity for fish to occur in the drainage, given the lack of
accessibility for anadromous fish from the ocean and the lack of available habitat for
resident fish. The drainage is also comprised of a poorly defined “channel”, with a
substrate dominated by organic deposits. From the boundary of the National Park,
the NCD flows in a well defined ditch along the north side of Gowlland Point
Road, then it flows through a culvert to the south side of the road approximately
halfway between the Fire Hall and Spalding Road. Once on the south side of
Gowlland Point Road, the channel becomes less defined and resembles a shallow
swale until it drops down (gradient is greater than 30%) towards Poets Cove Resort.
Once on resort property, the channel is contained in a culvert for approximately 150
m before draining onto the beach. Surface flow was evident in the NCD during the
assessment, but the majority of flow was subsurface.

3.4 Non RAR-Applicable Wetlands and Fluctuating Water Table Sites
While the focus of the project was to identify and map streams that apply to the RAR
process, it is important to note that isolated wetlands and other moist ecosystem
types provide important biological functions. Wetlands provide breeding and forage
habitat for amphibians, rich foraging areas for birds and bats, nesting habitat for birds
and a water source for wildlife.
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Other hydrological functions, including water retention, are also provided. Moist
habitat types also support unique, and often diverse, assemblages of plants.
No focused search was carried out to locate and map isolated wetland ecosystems,
due to the scope of this project. During field checks of potential RAR-applicable
areas that were identified during the background research phase and during the
mapping exercise, numerous sensitive sites were identified. Figure 11 displays the 8
areas of significance that were encountered while carrying out this project. Brief
descriptions of each site highlight their main characteristics. Sensitive sites located
inside park boundaries, even if assessed in the field, are not included in the
discussion.

Site 1
This seasonally flooded open water wetland is located adjacent to South Otter Bay
Road. Lack of access agreements onto the property precluded a detailed on-site
assessment, although the site was easily observable from the road. The wetland is
significant in terms of size, and is approximately 100 m long and 75 m wide.
Hydrophytic vegetation inside the wetland margins consists mainly of common rush,
with yellow pond lily (Nuphar polysepalum) also occurring. Slough sedge, willows
and red alder occur around the wetland edges. The wetland will likely provide
breeding/forage habitat for amphibians and a rich foraging area for bats and birds.
Waterfowl will also use the habitat, which was confirmed during the assessment by a
pair of mallards (Anas platyrhynchos).

Site 2
This open water wetland is maintained by an active beaver (Castor canadensis) dam
situated in the north-eastern corner. The wetland is approximately 100 m long and
40 m wide. The wetland is dominated by hardhack (Spiraea douglasii), with pockets
of slough sedge and rush also occurring. Amphibian breeding habitat potential is
excellent, given the abundance of potential egg mass attachment media (LWD/Small
Woody Debris and emergent vegetation). Riparian vegetation is providing excellent
function, with mature forested stands of Douglas-fir and western redcedar occurring
around the edges of the wetland. The more mature trees will provide adequate
platforms for nesting birds (including cavity nesters) and also roosting opportunities
for bats in close proximity to prime foraging habitat over the wetland.
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Site 3
This wetland area receives water via a poorly defined channel seeping out of the
beaver dam situated in site 2. The wetland contains limited open water and is
primarily vegetated by skunk cabbage and hardhack. The wetland covers a significant
area, and is approximately 75 m long and 40 m wide. The wetland will provide similar
attributes as site 2, although amphibian breeding habitat is not as well represented,
due to a decrease in the area of open water breeding sites. The wetland drains via the
north-western corner through a constructed ditch and poorly defined seepage area.
Water draining from the wetland cascades over a near-vertical ravine cliff face into a
moist depression to the east of the mapped Shingle Creek drainage.

Site 4
This fluctuating water table site occurs in the moist base of a steep sided ravine to the
east of the mapped Shingle Creek drainage. Slough sedge and skunk cabbage
dominate in this ecosystem type, with sword fern (Polystichum munitum) occurring
on drier hummocks. Shallow pockets of standing water occur, which provide good
forage/security habitat for amphibians. Amphibian breeding habitat is limited by a
lack of wetted areas. This moist depression represents the natural collection area for
water that feeds down into Shingle Creek. While there is no defined connection by
surface flow to Shingle Creek, this linear moist habitat type represents an important
water retention area.

Site 5
This linear fluctuating water table site extends from the marsh located in the
Medicine Beach Nature Sanctuary north-west towards Schooner Way. The site
follows a moist depression, with skunk cabbage and slough sedge dominating. Water
flows on the surface in places, with areas of subsurface water movement also evident.
The site has similar attributes to site 4.

Site 6
This area represents the collection area for water that flows down into Danny Martin
Creek. As with sites 4 and 5, it is a fluctuating water table site with similar vegetation
and hydrological characteristics. A seasonally flooded open water wetland also occurs
along the moist depression, which will provide potential breeding habitat for
amphibians. While there is no defined connectivity by surface flow to Danny Martin
Creek, this area represents a sensitive habitat type. Part of the moist habitat
assemblage extends into private property (Lots 16 and 17, located on Frigate Road).
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Site 7
This fluctuating water table site consists of dense slough sedge, with skunk cabbage
also occurring. Seasonal pockets of open water exist, which will provide breeding
habitat potential for amphibians. The site drains towards the north-west in a moist
depression located between Port Road and Keel Crescent.

Site 8
This fluctuating water table site is similar to site 7 and extends to the north-west of
Sandy Sievert Park.
Islands Trust currently has a system in place that recognizes wetland ecosystems and
riparian areas under the Development Permit Area (DPA) process. The current
riparian/wetland DPA map is incomplete, although riparian areas will be updated as a
result of this project. The existing wetland DPA map should continue to be updated,
using the additional information contained in the sensitive site descriptions above and
the involvement of local stewardship groups (e.g. the Pender Islands Conservancy
Association). Local knowledge of the stewardship groups should be used to continue
to add to the wetland DPA map, using a mapping methodology that will ensure
accuracy of site location.
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4.0 CONCLUSIONS
Detailed background research using appropriate databases and communications with
local stewardship representatives, associated with field reconnaissance trips, resulted in
the identification of seven creeks and three lakes that apply to the provincial RAR
process. These creeks and lakes are subject to the RAR assessment procedure, given the
fact that they meet the RAR definition of a “stream”. The mapped systems represent
potential fish habitat, or connect by surface flow to potential fish habitat. These creeks
were mapped for inclusion into appropriate bylaws to be set up by Islands Trust to
allow conformance with the provincial RAR process. The edges of the RAR-applicable
lakes (Buck Lake, Magic Lake, and Gardom Pond) were not mapped as part of the
assessment process, but it is important that the lakes are included as RAR-applicable
water bodies.
Two watersheds on North Pender Island – the watershed located inland from Medicine
Beach and the watershed situated to the west of Gardom Pond - did not contain any
RAR-applicable “streams”. In addition, the identified watershed on South Pender
Island did not contain any “streams”. Field assessments were carried out in these
watersheds, and the areas with highest potential to contain streams were checked. As a
result of the field assessments, fluctuating water table sites were located, and described,
for the watershed to the north-west of Medicine Beach. The moist areas in the
watershed to the west of Gardom Pond represented poorly defined agricultural ditch
lines, which did not support fish, or connect by surface flow to fish habitat. With
regard to the watershed on South Pender Island, the outflow from Greenburn Lake
was assessed to the west of the National Park boundary. From the boundary to the
ocean, the drainage does not meet the definition of a “stream” under the RAR, due to a
lack of accessibility for fish from the ocean and a lack of perennial fish habitat along the
length of the drainage. The watercourse exhibits intermittent flow through a bed
dominated by organic substrates.
The majority of creeks assessed exhibit low potential to support fish, although
connectivity to potential fish habitat is also a key consideration when applying the
RAR process. A stream may not itself be inhabited by fish, but if it has a reasonable
connection by surface flow to fish habitat, it is considered a stream under the RAR.
Hope Bay Creek represents the most diverse fish habitat in the assessed watersheds,
although no direct observations of fish were made during the assessment of the creek.
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A focused search for additional drainages that do not apply to the RAR (e.g. isolated
wetlands) did not form part of the scope for this assessment. Streams that apply to the
definitions and methodology under the RAR were included in the study. Wetlands and
moist habitat types encountered during the assessment and during field checks of
potential RAR areas did result in the identification of eight sensitive sites. These sites
represent candidates for inclusion onto the wetland DPA map produced by Islands
Trust. Further work (e.g. using local knowledge from stewardship groups) is
recommended to ensure that wetland ecosystems are continually identified.

Prepared by:

Reviewed by:

Trystan Willmott, B. Sc., A.Sc.T.
Aquatic / Terrestrial Biologist
Madrone Environmental Services Ltd.

Jackie Churchill, M.Sc., A.Sc.T., R.P.Bio.
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Hope Bay Creek

Looking north east across Hope Bay where Hope Bay creek enters tidewater.

Pacific Salmon Foundation poster located close to the culvert carrying Hope Bay Creek
under Hooson Road. This indicates past involvement of the PSF on the creek (e.g., for
enhancement purposes).
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Inflow of Hope Bay Creek into Hope Bay via the culvert under Hooson Road.

Looking southwest (upstream) along the lower reaches of Hope Bay Creek where it flows
through the Bible Camp. Note sparse riparian vegetation and close proximity of structures
to the creek.
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Looking north east (downstream)
along Hope Bay Creek where it
flows through the Bible Camp.
Note the crossing structure, built
as part of the trail network
through the Bible Camp
property.

Steep, unstable bank with
minimal riparian vegetation
adjacent to the right bank of
Hope Bay Creek where it flows
through the Bible Camp. Given
a general lack of riparian
vegetation, the biological
function of bank stability was
lacking throughout the lower
reaches of the creek.
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Sparsely vegetated, actively eroding
banks adjacent to Hope Bay Creek
where it flows through the Bible
Camp.

Debris jam consisting of small woody debris identified in the lower reaches of Hope Bay
Creek. This feature is not permanent and does not constitute a barrier to the upstream
movement of fish.
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Looking towards the waterfall
(definitive barrier to upstream
movement of fish) located on
Hope Bay stream.

Steep, step-pool channel type
located immediately upstream of
the waterfall on Hope Bay Creek.
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Looking south west (upstream) along the middle section of Hope Bay Creek. Note that the
drainage has been channelized (very straight, with defined excavated edges).

Looking south west (upstream) along the channelized mid-upper section of Hope Bay
Creek.
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Looking south west (upstream) over the first of the dug ponds located on the upper section
of Hope Bay Creek, where it flows through agricultural land.

Looking north east (downstream) along the ditched upper reaches of Hope Bay Creek. The
drainage was difficult to define in this area, but could be followed as a ditch line supporting
hydrophytic vegetation.
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Corbett Creek

Looking west towards the outflow culvert under Bedwell Harbour Road, where Corbett
Creek enters Hope Bay.

Looking east from the culvert under Bedwell Harbour Road towards Hope Bay along the
lower reach of Corbett creek.
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Above and below: Looking
northwest along the welldefined lower reach of Corbett
Creek immediately upstream of
Bedwell Harbour Road.
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Poorly defined, organic channel
representative of the upper section
of Corbett Creek.

Looking over the pond located close to the upper limit of Corbett Creek. Water from this
pond seeps out and contributes to the flow of Corbett Creek.
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Characteristics of the beginnings of Corbett Creek (poorly defined, organic drainage)
adjacent to the pond pictured above.
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Shingle Creek

Looking east towards the outflow of Shingle Creek into Shingle Bay at Shingle Park.

Looking west (downstream) along the lower reach of Shingle Creek immediately above
tidewater.
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Looking southeast (upstream) along the lower reach of Shingle Creek where it flows through
Shingle Park. Note general lack of riparian vegetation and lack of fish habitat diversity.

Looking southeast (upstream) along
Shingle Creek through Shingle Park.
Again, note general lack of fish
habitat diversity.
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Looking southeast (upstream) along Shingle Creek beyond the Shingle Park boundaries.
Note functioning riparian vegetation, but general lack of fish habitat diversity.

Looking southeast (upstream) along the
upper section of Shingle Creek, where it
flows through private property.
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Looking over the pond located at the point of diversion of Shingle Creek and the Shingle
Diversion (to Buck Lake). The culvert represents the main Shingle Creek drainage flowing to
the northwest (flow controlled by baffle structure).

Looking southeast (upstream) along
Shingle Creek where it flows into the
diversion pond pictured above. Note
poorly defined, organic channel.
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Above and below: Looking upstream (southeast) along the upper reaches of Shingle Creek,
showing the typical channel characteristics.
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Looking southeast towards the upper limit of where Shingle Creek could reasonably be
followed as a “stream”.
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Shingle Diversion

Culvert draining diversion pond representing the origin of the Shingle Diversion drainage.
Flow is controlled by the baffle device, and was closed at the time of the assessment,
limiting flow into Buck Lake and directing flow into the main Shingle Creek drainage.

Looking northeast (upstream) along
the diversion. Despite the diversion
culvert from the pond being closed,
water was still flowing throughout the
diversion drainage. Note straight,
channelized nature of the drainage.
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Looking downstream (southwest)
along the concrete flume section of
the diversion immediately upstream
of the Galleon Way road crossing.

Looking downstream (southwest)
along the lower reach of the diversion
immediately upstream of Buck Lake.
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Danny Martin Creek

Looking upstream (northeast) along the lower section of Danny Martin Creek immediately
upstream of the inflow into Magic Lake. Note general lack of riparian vegetation and
anthropogenic encroachment, especially on the right bank (western side) of the drainage.

Generally poorly defined characteristics of Danny Martin Creek.
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A different view of generally poorly defined characteristics of Danny Martin Creek.
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Buck Lake Creek

Looking southeast (downstream) over the low gradient lower reaches of Buck Lake Creek
immediately above tidewater. Note predominance of slough sedge, which grows in and
around the main drainage line.

Well defined
characteristics
of Buck Lake
Creek
immediately
downstream of
the culvert
under Schooner
Way.
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Poorly defined characteristics of Buck Lake Creek upstream of the Schooner Way culvert.
Note general lack of fish habitat diversity.

Looking up the first bedrock waterfall (represents a definitive barrier to the upstream
movement of fish) located on Buck Lake Creek.
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Functioning riparian vegetation, but general lack of fish habitat diversity along the midupper section of Buck Lake Creek.

Looking up the second waterfall located on Buck Lake Creek.

Dossier 10.0006

MADRONE

e n v i r o n m e n t a l s e r v i c e s l t d.

Islands Trust – Mr. Robert Kojima

Page 60

North and South Pender Islands RAR Stream Identification

March 29, 2010

Looking downslope from Spyglass Road into the Buck Lake Creek ravine. Metal culvert
represents the outflow from Buck Lake and the origin of Buck Lake Creek.

Inflow of culvert from Buck Lake located on the north side of Spyglass Road.
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Swimming Hole Park Creek

Looking northwest (upstream) towards the outflow of Swimming Hole Park Creek from
Magic Lake.

Above and
below: looking
downstream
(southeast)
along the
upper reach of
Swimming
Hole Park
Creek
immediately
downstream of
the lake
outflow. Note
proximity of
anthropogenic
encroachment
on both sides.
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Outflow of double culverts located under the access road for Swimming Hole Park. These
culverts will allow fish to pass downstream, but likely represent barriers to fish moving
upstream.
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Relatively diverse fish habitat (LWD and gravel spawning substrate) and well defined
channel characteristics immediately downstream of the Swimming Hole Park access road.

Upper bedrock waterfall located on
Swimming Hole Park Creek.
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Base of second bedrock waterfall
located on Swimming Hole Park Creek.

Base of third set of wasterfalls located on Swimming Hole Park Creek. Deeper plunge pools
at the base of each set of falls could provide potential (albeit temporary) habitat for fish
originating from Magic Lake upstream.
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Looking towards the outflow of Swimming Hole Park Creek onto the beach at tidewater.
Note extreme lack of fish habitat attributes, making the potential for anadromous fish
extremely low.
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South Pender Island

Outflow culvert of Greenburn Lake drainage onto beach at Poets Cove. The drainage is
piped from here upstream underneath Poets Cove resort for a distance of approximately
150 m.

Looking down towards the inflow of the culvert pictured above at the top of Poets Cove
resort. Note lack of surface flow.
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Typical characteristics of the Greenflow Lake outflow drainage above the Poets Cover resort
area. Note lack of surface flow and absence of fish habitat attributes.

Organic substrate and minimal surface flow typical of the Greenburn Lake outflow
drainage.
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Looking south-east along Gowlland Point Road near the National Park reserve boundary.
The road side ditch on left side of the road represents the upper portion of the Greenburn
Lake outflow drainage.
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Non RAR-Applicable Wetlands and Fluctuating Water Table Sites
Site 1

Looking south east over the open water wetland from South Otter Bay Road. Potential
habitat for wildlife (e.g. breeding habitat for amphibians) is well represented.
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Sites 2 and 3

Looking west over the open water wetland surrounded by mature forest (Site 2). Emergent
vegetation is well represented, leading to good potential breeding habitat for amphibians,
given the abundance of egg mass attachment media.

Active beaver dam controlling the height of the wetland at the northeastern corner (Site 2).
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Looking north over the wetland represented by Site 3.
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Site 4

Fluctuating water table site located at the head of the main Shingle Creek drainage.
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Site 5

Moist habitat conditions and hydrophytic vegetation typical of the fluctuating water table
site located northwest of Medicine Beach.
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Site 6

Above and below: hydrophytic vegetation and moist habitats typical of the fluctuating water
table sites represented by Site 6.
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