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FRIENDS OF ECOLOGICAL RESERVES NEWSLETTER

Friends of Ecological Reserves
A Busy Year in Review

By Louise Beinhauer

he Friends of Ecological
Reserves have finished a
verybusy 2018.

In the spring, we hosted a
public forum of intervenors to
the Kinder Morgan
TransMountain Pipeline
Expansion NEB hearings instead
of holding our usual Annual
General Meeting with one guest
speaker.

Our forum was held on May
16th atthe University of Victoria
and included Elizabeth May, MP,
Saanich and Gulf Islands,
Stafford Reid, shoreline cleanup
expert with over 40 years
experience in environmental
management, Eugene Kung, the
authorized representative for
the Tseil-Waututh First Nation
and our President, Mike Fenger.

We began with the AGM
portion of the evening at which
time, our President, Mike Fenger
announced that he was stepping
down but would stay on to help
find anew president.

Our four speakers then began

the forum part of the evening
which was capably moderated by
Racelle Kooy, well attended and
very informative. For anybody
who is interested, there is a
YouTube video of the speakers
presentations on our website
(www.ecoreserves.bc.ca).
During the last meeting before
our summer break, we realized
that we needed to update our
society information in order to
meet the requirements of BC’s
new Societies Act. Our Board
member Rick Page volunteered to
bring us into compliance with the
new act and dusted off our
constitution and filled in the
proper online forms and made
the filing before the fall deadline.
This required a General Meeting
which needed to be advertised in
advance and was held at the home
of our Board member Jenny Feick.
As a backdrop to this fall
activity, the Federal Court of
Appeal on August 30, 2018
announced that it was quashing
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the TransMountain Pipeline
expansion project because the
NEB had not adequately
consulting with six First Nations
that had challenged the project
and unjustifiably did not include
tanker traffic as having a negative
effect on endangered Southern
ResidentKiller Whales.

You might remember that the
federal government had granted
approval for the TransMountain
pipeline expansion in November
of 2016 and had purchased the
pipeline from TransMountain
Corporation in May of this year.

So in September the Board of
Friends of Ecological Reserves, as
intervenors in the previous NEB
hearings in 2015 and 2016,
approved, on their behalf, the
participation of Mike Fenger,

Garry Fletcher and Louise
Beinhauer to work on the NEB’s
reconsideration hearings into the
expansion ofthe pipeline.

After being approved once
again as an intervenor, we have
finished the year by filing a 162-
page Direct Evidence Report and
our Opening Statement (which
we include on the following
pages). We also filed 163
Information Requests (IRs) to 10
agencies and different federal
departments as part of this
process. We will begin the year
with a 4-day deadline to read the
responses to our IRs and respond.
We remain ever hopeful that the
project is halted or at the very
least, some of the conditions we
have pushed for will be included
in the final approval. Wish us
luck!

Opening Statement
Prepared for: NEB Reconsideration Hearings
Trans Mountain Pipeline Expansion Project (TMX)
Prepared by: The Friends of Ecological Reserves

he Friends of Ecological

Reserves (FER) is a small
non-government organization
(NGO), that through volunteer
efforts, supports Ecological
Reserves (ERs) and BC Parks staff
who manage ERs. FER was
formed 34 years ago with goals to
maintain and enhance ERs so that
they meet their intended legis-
lated purposes as defined under
the Ecological Reserves Act of BC.
Those purposes are to serve as
natural area benchmarks for
research, education, and moni-
toring for the benefit of British
Columbians, government agen-

cies, scientists and First Nations
while protecting high value
ecosystems and species.

There are 19 marine ERs
along the shipping route that the
tankers and escort tugs follow.
These ERs, as well as the areas
between them, will be affected by
the TMX project and the 600+ per
cent increase in diluted bitumen
(dilbit) transportation in coastal
waters. [t was stated in the earlier
hearings that dilbit export will
continue for the next 30 years,
likely to the year 2048+. Long-
term monitoring in ERs should be
continued and supported to help

Continued on page 3
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Year in Review cont’d. from p. 2

inform pre-oil spill baseline
conditions.

When the TMX is completed,
there will be 40 loaded Aframax
tankers and their escort tugs per
month traversing the Salish Sea
and the Strait of Juan de Fuca and
40 empty Aframax tanks coming
to the Westridge Terminal. This
means there will be 160 tankers
and escort tugs per month
(1920/year) related to the TMX
project. There is an expectation
that shipping through Vancouver
as well as through the US ports in
Puget Sound, will also increase.
The probability of an oil spill over
thelife of the projectis notnil.

The Board of Friends of
Ecological Reserves was an
intervenor in the 2014-2016 NEB
Kinder Morgan/TMX Hearings.
Our Evidence and links to reports,
Information Requests and dia-
logue with the Agencies and TMX
are in Appendix 1 of this opening
statement. At that time, we
focused entirely on the marine
ecosystems and mitigation
measures. We are pleased that
these reconsideration hearings
were mandated by the Federal
Court of Appeal (FCA) as many of
the earlier information requests,
in our estimation were not
adequately addressed.

We were not successful in
influencing the NEB Board
members at thatinitial hearing, to
adopt any of the dozen Board of
FER proposed mitigation mea-
sures. Now thatthe FCA hasruled
that the marine waters are in
scope for the TMX project, we
hope for a different outcome from
this new NEB Reconsideration
Hearings Board.

Figure 1: Image of Dilbit tanker and escort tug passing Oak Bay Islands ER.

Permit Conditions to Establish
Financial Obligation and
Improve Long-term Collabora-
tion on Marine Research and
Monitoring on TMX and Oil
Exporters

We seek the inclusion of TMX
permit condition to establish a
financial obligation on TMX to
support long-term research and
monitoring to improve under-
standing of dilbit in the marine
environment. TMX and the oil
exporters who use the pipeline,
bring risk over the life of their
project. A long-term obligation to
fund environmental research,
improvements in spill modeling,
toxicity, monitoring and recov-
ery/restoration options is a
legitimate cost of doing business
and we believe this should be a
new permit condition.

We do not support the current
model for marine research as it has
largely placed a financial burden on
the Federal Agencies/Universities
and the Canadian public. With
changes in governments and
budgeting cycles, it is, over the long
term, an unstable unpredictable
funding model. TMX does support
research now but it is discretion-
ary. TMX selects the topic, scope,

budget duration of research, vets
the findings and decides whether
the findings are proprietary. Our
concept for long term research
and monitoring is to help under-
stand how to make incremental
improvements in practices.

We seek from NEB, support for
TMX permit conditions to create a
formal and multi-stake holder
collaboration (a forum) on long
term research and monitoring of
marine ecosystems along the
lines of the Habitat Conservation
Fund Foundation (HCTF). A
Marine Conservation Trust
Foundation (MCTF) would have
an oversight board with members
from Federal, Provincial, State,
First Nation governments, TMX,
and the NGO communities. This
forum would have no single
agency control the research and
monitoring agenda and there
would be no discretion on disclo-
sure or vetting of findings. We
hope for a future where research
priorities are mutually agreed on
between stakeholders, and
participation in marine projects
are proposal driven and awarded
against strategic priorities. We
provided an organization chart

Continued on page 4
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Year in Review cont’d. from p. 3

for such a research and monitor-
ing forum in our original Evidence
Report filed on May 28, 2015 page
90.

Western Canadian Oil Produc-
ers expectan increase in netbacks
of approximately $73.5 billion
over the first 20 years of the
Project’s operations as was stated
in their evidence. A Marine
Conservation Trust Foundation of
$500 million Endowment as a
permit condition is an insurance
policy taken out on behalf of the
public for research and monitor-
ing. A $500 million Endowment is
6/100" of 1% of the netbacks that
the Western Oil Producers identi-
fied that they stand to gain over
the first 20 years of the project.
This would produce a program
with a similar budget scope to
HCTF and similar in size to what
Alaskans spent post-spill annu-
ally, 25 years after the Exxon
Valdez oil spill. (March 24, 1989).

Permit Conditions for Mitiga-
tion Measures

We commend Federal Court of
Appeal for its decision to quash
the TMX permit so that the
marine concerns can be more
fully addressed. Canadians now
own the TMX project and current
practices of all Federal Agencies
are in scope and under review, as
well as new evidence from TMX
and intervenors.

The NEB's first and second
information requests of Federal
Agencies and TMX, compelled
greater disclosure, greater
transparency on government
policy to a degree not possible
without this reconsideration
hearing. Significant new evidence
has been filed on species at risk

Figure 2: Image of bulk carrier passing Race Rocks ER.

and shipping impacts in general,
and an array of mitigation options
have been provided.

We reviewed the evidence
and conclude that TMX can today
mitigate some of its environmen-
tal impact through a change in its
current shipping practices. The
new evidence on noise in the
marine environment by Aframax
tankers and the escort tugs is now
better understood and TMX can
choose to include ship contract
clauses that TMX vessels do not
exceed 7 knots when in SRKW
critical habitat. This reduced
speed mitigates acoustic noise,
Green House Gas (GHG) emis-
sions and lowers the probability
of marine mammal strikes and is
easy to implement. The NEB
could establish a slower ship
speed permit condition on TMX
so when the 600% increase in oil
shipments begin shipping, a
speed of 7 knots would be
imposed on TMX contracted
vessels.

The Federal Agencies, Trans-
port Canada (TC), Canadian
Coastguard (CCG), the Pacific
Pilots Association and Canadian
Pilots Association can work

together to change current ship-
ping practices through regulation
and enforcement measures that
mandate slower ship speeds.
Such conditions would apply to all
shipping, and would require
consequences for non compliance.
We support such Agencies coordi-
nation for mitigation measures
that address cumulative effects of
all shipping. We do not support
voluntary measures as along term
approach to managing species at
risk.

Although the Board of FER
focuses on the integrity of ERs
and species within these areas,
the health of marine ecosystems
is of concern since all species
including humans are impacted
by Green House Gas emissions -
emissions such as those associ-
ated with shipping dilbit. We
learned from the recent Interna-
tional Panel on Climate Change
that GHG continue to be a driver
of climate change, so any mitiga-
tion helps to dampen the impacts
of the effects of an ever-
increasing fleet of ships in Cana-
dian waters. We conclude there is
more evidence needed from TMX,

Continued on page 5
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Year in Review cont’d. from p. 4

as there have been changes in
regulations which affect GHG
emissions from Aframax tankers
and cleaner fuel standards are
coming into effect.

Shipping Lane Changes (Lat-
eral Displacement)

The evidence that changes in
shipping lanes (lateral displace-
ment) and the trials recently
completed by TC, demonstrate
that these are proven mitigation
strategies for noise reduction.
Lateral displacement away from
shore has added benefits. First, if
any ship has a malfunction, this
would occur further from shore
and allow a greater response time
for rescue tugs or other vessels to
provide assistance and prevent a
grounding and oil spill. Second,
lateral displacement away from
shore would also provide a
greater window of opportunity
for Response Organizations (RO)
to begin at sea oil recovery before
the oil spill can fully spread,
which would reduce length of
shoreline likely to be affected.

Change in shipping lanes has
been the focus on noise reduction
for the Southern Resident Killer
Whales (SRKW), but it can also
mitigate against damage to envi-
ronmentally sensitive ecosystems
such as ERs. TMX tankers and all
shipping currently transits within
1 to 2 km of Trial Island ER, Oak
Bay Island ERs and Race Rocks ER
as shownin Figure 1 and 2.

There are approximately
400,000 residents in 13 Munici-
palities on the Saanich Peninsula
and along the shores to Sooke.
Figure 3 below shows current
shippinglaneslead all ships to the
Brotchie Ledge Pilot drop off area

Figure 3: Lateral Displacement of current shipping lanes. Such a route would move all

at point F. A lateral displacement
towards the demarcation line
between the Canadian and
American boundary is precau-
tionary and in keeping with that
direction in Canada’s Oceans Act.

Lateral displacement of
shipping lanes in these hearings
has only been contemplated for
Southern Resident Killer Whales.
However where possible, it will
benefit many other fragile ecosys-
tems such as of estuaries, eel
grass beds, forage fish spawning
areas, marine bird breeding,
foraging, migrating and
overwintering habitat, marine
mammal haul-out and pupping
colonies, scattered throughout
the region, that merit more
attention and planning for pro-
tection. It is a mitigation strategy
that needs to be more fully imple-
mented and coordinated between
the Federal Agencies.

Better Descriptions and Infor-
mation on the Location of High
Use Areas as Well as Critical
Habitat

We reviewed the evidence
provided on species listed under
the Species at Risk Act (SARA)

(Topic 2). We also reviewed the
evidence provided on marine
birds (Topic 4) at the same time.
We conclude there is a need for
better long term baseline moni-
toring, research and disclosure of
the occurrence and population
fluctuations of this natural capital.
Reviewing the agencies’ evidence,
we find there is a need for a more
accurate description and location
of high use areas as well as critical
habitat. Federal Agencies lack
knowledge about the toxicity of
dilbit and impacts on SARA-listed
as well as other species, and do
not have clear recovery plans even
in the absence of a dilbit or any
other oil spill.

We reviewed the spill response
plans of WCMRC and failed to find
any response strategies on their
website to protect sensitive areas
such as the habitat of species at
risk in ERs and other ecologically
sensitive areas. If the NEB does
place permit conditions and
establish a Marine Conservation
Trust Foundation (MCTF), theniitis
more likely that Agencies and First
Nations and NGOs together will be

Continued on page 6
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Year in Review cont’d. from p. 5

able to provide more consistent
environmental baselines.

Adopt the Economic Exclusion
Zone (EEZ)

Southern Resident Killer
Whales (Topic 3) and their the
survivability has been researched
extensively since the last NEB
report was written. Since these
marine mammals are an impor-
tant component of the marine
ecosystems around southern
British Columbia’s 19 Ecological
Reserves, we examined the
evidence and came to the conclu-
sion that critical habitat of SRKW
whales extends beyond the 12
nautical miles imposed as the
limits of these hearings. SRKW
habitat goes well out to the 200
nautical mile area off southwest-
ern Vancouver Island and dilbit
tankers traverse waters listed as
critical habitat.

We supported the motion to
expand the area covered by these
hearings to include the EEZ. We
seek additional clarification of
the rationale for exclusion of the
EEZ from the NEB panel and the
Federal Agencies, and hope to get
understanding of this rationale
within the time frame of this
hearing. We do not see any great
burden on TMX or the Federal
Government from inclusion of the
EEZ should it be accepted. We do
see legal challenges from its
omission, and delays that could
have been avoided.

Marine Oil Spills (Topic) 5 and
Marine Safety, Navigation, and
Disturbance (Topic 6)

We believe a fundamental
principle for this project is that
the risk-bringer “TMX” and Oil

Producers who use the pipeline
for export, bear long term respon-
sibility to learn how to manage
their product when spilled into
the natural environment. There is
much room to learn how to better
model an oil spill, predict and
plan recovery, describe where
and how to restore or enhance
alternate habitats since if dam-
aged, some marine ecosystems
may not fully recover. We have
concluded that the Federal
Agencies should not carry this
load largely alone. The NEB can
and should change the role of
TMX with regard to long-term
research, monitoring and restora-
tion. It needs to shift from volun-
tary and discretionary asitis now,
to mandatory and formally
structured.

The WCMRC certificate
expires on September 1,2020 ata
time when the TMX project is
expected to be fully built and the
600% increase in dilbit transport
becomes a reality. Western
Canada Marine Resources Corpo-
rate is a subsidiary of KM, the
parent company who sold the
pipeline to the Canadian govern-
ment. We conclude in our review

of their spill plans and their
equipment on hand, that they are
unprepared for a major dilbit
spill. We also find WCMRC does
not know where important and
sensitive environmental values
are located and have no response
strategies for them. WCMRC likely
meets the 23-year old TC
Response Organization (RO)
standards for readiness for a spill
up to 10,000 tons. However, an
Aframax tanker holds over
100,000 tonnes and therefore
WCMRC would only need to have
capacity for recovery of 10% of a
TMX Aframax tanker. This level of
performance is inadequate.
Canada wishes to claim it has a
world class response program.
The US requires an RO to have
capacity to deal with 100%
discharge of any tanker's con-
tents. Dilbit is also different from
other oils as it emulsifies rela-
tively quickly so a speedy
response with adequate equip-
mentneeds to be part of future RO
requirements.

The over confidence of TC,
CCG and WCMRC does not align
with their performance as was

Continued on page 7
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Year in Review cont’d. from p. 6

Kayaking in the Gulf Islands National Park Reserve (Photo courtesy of Parks Canada)

noted in the independent evalua-
tions completed after spills from
the Marathassa and sinking of the
Nathan E. Stewart.

The 23-year old TC RO stan-
dards that govern the WCMRC
certificate, also means that an RO
does not need to respond to a
marine oil spill if wind speeds are
greater than 28 km/hour or
Beaufort scale Force 4 28
Km/hour winds. In our oil spill
response gap assessment, this
occurs at least 40% of the time. It
is questionable to state that
Canada has a world class system
when this translates to no deploy-
ment of spill response 40% of the
time. We find the TC and the
WCMRC are communicating overly
optimistic claims on how well they
have the public interest covered,
and they are too confident in
stating they have the situation in
hand in the event of a spill and
know what to do, when there is
evidence to the contrary. The RO
standards need to be revised.
WCMRC's spill response capacity
needs to be increased in light of the
TMX project.

After a review of the spill

response and timing windows,
we find that Vancouver Fraser
Port Authority (VFPA) is zoned
for a 6-hour response time while
Southern Vancouver Island hasan
18 to 72-hour response time. We
found from the evidence filed,
that the likelihood of ship colli-
sion or grounding is greater along
the Gulf Islands, Saanich Penin-
sulaand Strait of Juan de Fuca. Itis
unclear why the RO standards of
TCfor Southern Vancouver Island
Zone, are significantly lower. In
real terms, it means the RO does
not need to have the equipment
on hand for a rapid response at
the same rate or speed as it does
for the VFPA area. We believe
these arrangements reflect long
working relationships between
regulatory agencies and are out of
step with the need to protect
environmental values. We believe
that TC, CCG and the pilots associ-
ations understand the business of
shipping but not the business of
environmental protection and
how they can really mitigate
environmental impacts. We
conclude that TC needs to change
RO standards before the TMX

project is operational. We con-
clude that NEB can and should
make this a Permit Condition so
that shipments cannot begin until
the infrastructure for a Spill
Response for a full Aframax
tanker are in place, and until the
response times on Southern
Vancouver Island match those of
VFPA area.

We seek support from the
NEB for appointment of an
independent advisor to audit and
report on the current capacity of
WCMRC and TC, and address the
TMX project risks and make
recommendations for changes in
the 1993 RO standards. Such an
advisor is enabled in the regula-
tions that TC has for the manage-
ment of ROs.

National Parks and/or
National Marine Conservation
Areas

Canada’s two National Parks,
(Pacific Rim National Park
Reserve and the Gulf Islands
National Park Reserve) are
located where they could experi-
ence maximum exposure in the

Continued on page 8
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Year in Review cont’d. from p. 7

event of a marine catastrophe
involving TMX tankers carrying
dilbit. This was identified as Topic
7 in the agency responses. The
Board of the Friends of Ecological
Reserves is concerned that the
protection of critical habitat of
fragile ecosystems and SARA-
listed protected species is not
understood, as the agencies do
not appear to know where the
critical habitats are and have not
contemplated what to do in the
eventof a dilbitspill.

We question whether Parks
Canada has been involved with
Transport Canada, the Coast
Guard and other agencies in
considerations of the strategy in
marine parks for protection of
species atrisk. We are uncertain if
Parks has sought support from
other agencies through regula-
tion, such as no fishing or no
harvesting within these so called
'protected areas'. There may be
no differences in management in
the marine environment inside
and outside of areas designated
as Marine Parks. Itis unclear why,
if there is no difference in man-
agement, how the claim of 'pro-
tected area' meets any public
expectation that this is a pro-
tected area. In addition there are
proposed and new areas shown
for protection. At a time when
there is a desperate need for
marine protection, and benefits
of marine protection and harvest-
ing restrictions are known to
mitigate impacts of overfishing,
we were not able to find any
timing on establishment of the
new protected areas.

Race Rocks ER has been consid-
ered for over two decades to be
worthy of status as a marine

Race Rocks Ecological Reserve

protected area. The Province of BC
knew the values at Race Rocks
decades ago when it received ER
status. There has been interest in
adding additional protection to
Race Rocks by the Federal govern-
ment but after two decades of talk,
nothing has been achieved. The
current talk of an Oceans Protection
Plan, lacks credibility as there have
been few protected areas estab-
lished and clearly few no 'harvest
policies' have been in place.

Human and Ecosystem Health

Human and ecosystem health
must, in all cases, be a major
consideration in the transport of
a highly toxic substance through
the waterways of Canada's Pacific
Coast. Whether the work force
involved in the transport of dilbit
or the populations of coastal
areas where impact will be felt,
are aware of the dangers of a spill
of such a toxic substance is a
major concern for us living here.
We are concerned, not only for the
consequences of the immediate
effects, but the implications for
long-term damage to health. We
examined the implications of a

lack of information on the levels
of toxicity, and ask for clarifica-
tion from the agencies, on policies
related to this problem. We are
also concerned about the toxicity
of dispersants, as it is unclear if
used for an oil spill, they will not
produce greater harm since
adding two toxic substances may
not be better for humans and
other species.

Mitigation Accommodation,
and Monitoring Measures
Proposed by Indigenous
Groups (Topic9)

We have not commented on
this topic since we believe aborigi-
nal people, who have been system-
atically marginalized for the sake
of generating far-away profits, are
best qualified to speak for them-
selves. The recognition of their
traditional wisdom and rights in
this process must be given careful
attention. Wishing to gain from
First Nations insights is part of the
vision in the proposed Marine
Conservation Trust Foundation,
we have proposed they are so
needed to help guide research and

Continued on page 9
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Year in Review cont’d. from p. 8
set monitoring priorities.
Conclusions

Though NEB is mandated to
only issue permit conditions on a
TMX certificate, there is a need to
communicate to Cabinet the
findings with regard to the Fed-
eral Agencies role, and other
practical mitigating measures
that apply to all shipping and
protection and recovery of envi-
ronmental values. Change in
shipping lanes through lateral
displacement, changes in tanker
speed, closure of areas to motor-
ized vessels, closure of areas to
fishing and harvesting to allow for
stock recovery, increased enforce-
ment of existing regulations are
all needed. The NEB is in a unique
position to provide to the Govern-
ment of Canada, some observa-
tion on mitigation that can be
taken for all shipping and for RO
standards. We hope this happens.

The Board of FER is mostly a
group of conservation biologists
and citizens who seek information
thresholds for species and ecosys-
tems. Without this understanding,
species and ecosystems are on the
road to extinction. We note there
have been many legal arguments
and we present information
needed to make common sense of
environmental issues that may or
may not be protected by current
laws and regulations.

Current law and regulation
are human constructs as is our
economic system. There are
however, real thresholds in
nature which, when crossed,
mean environmental productiv-
ity and biological diversity and
redundancy of natural ecosys-
tems, begin to collapse or in the

case of SKRW, become extirpated.
We have been watching in slow
motion, the decline and collapse
of natural ecosystems. Argu-
ments of law and economics have
no standing in managing ecosys-
tem sustainability. Ecosystems,
species and food webs respond to
the laws of nature not the con-
structs of law and economics,
which are human constructs.
Humans have the capability
to drive the environmental
systems into irreversible decline
by balancing decisions for devel-
opment against the imperatives
of natural thresholds. This need
to know, strengthens the Board of
FER’s case for funded research to
learn about ecological thresholds
from those who may be pushing
systems over their limits.
Humans are highly adaptive and if
we do not achieve our economic
aspirations and maximum return
to investors, we will not become
endangered. We will recover or
simply get a lower return on our
investment. Ecosystems on the
other hand, may be resilient to a
point, but when thresholds are
crossed, there is no road to
recovery for many species.

The TMX project and the risk
of a major oil spill it poses, by any
reasonable measure, presents a
real and persistent threat to
marine species along the tanker
route. There may be no road to
recovery from a mass ecosystem
poisoning. The TMX project is a
very high risk project for marine
speciesin British Columbia.

We believe Aboriginal people
understand the need to support
the natural environment as we all
depend on it. Sustainability of the
natural environment means that
the sustaining of environmental
measures are not a constraint on
economic aspirations. Economic
aspirations can be a constraint on
environmental sustainability. We
hope for a change in the status quo.

A second report entitled
Direct Evidence Report Board of
Friends of Ecological Reserves
will also be filed and it contains
Information Requests of Federal
Agencies, TMX, Western Canada
Marine Response Organization
(WCMRC(), Pacific Pilots Associa-
tions, Canadian Pilots Association
and Canadian Association of
Petroleum Producers.
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Alpine Plants, Spiders and Some Fungi of Sikanni Chief
River ER and Ospika Cones ER

By Dr. Kendrick Marr, Curator, Botany, Royal BC Museum

he Royal BC Museum (RBCM)

is engaged in scientific
studies of the biodiversity of the
province. Each year RBCM biolo-
gists collect specimens in areas
from which few, if any collections
have been made.

A museum specimen docu-
ments the occurrence of a particu-
lar species at a specific place and
time, a permanent resource for
further study. Learning more
about species distributions helps
to tell the story of a landscape’s
history. Specimens document the
various attributes of known
species; the habitat information
that accompanies them provides
insights into a species' ecology.
Occasionally species that are new
to science are discovered from
collections made years earlier and
cared for in museum collections.
Itisimpossible to predict all of the
ways specimens will be used in
the future, e.g. decades ago no one
knew that museum specimens
would be used in genetic studies
involving DNA - an invaluable tool
for taxonomic and conservation
research, as well as other lines of
inquiry.

This article highlights some of
the finds that were made at the
Sikanni Chief River and Ospika
Cones Ecological Reserves during
a visit by RBCM staff and a
Research Associatein 2015.

In 2002, in response to a
widely recognized need to docu-
ment the plant diversity in alpine
habitats in the mountains of

Fig 1 — Field camp at Sikanni Chief River Ecological Reserve.

northern BC, RBCM botanists
began to make collections from
areas that had never been
reached before. There are three
aspects to this research: 1)
document alpine plant diversity
for current and future research by
making comprehensive collec-
tions in remote and under-
studied regions of BC; 2) investi-
gate spatial patterns of species
distribution on the landscape and
identify the environmental
drivers of alpine plant
biodiversity in BC; and 3) uncover
historical species migrations,
centers of unique and high
genetic diversity, and locations of
glacial refugia using evidence
from DNA markers of selected
species. Thisisthe mostin-depth
and extensive effort of its kind in
BCto-date.

In recent years, RBCM bota-
nists, entomologists and
arachnologists have participated
in joint fieldwork and we have
also collected tissue samples for a
provincial mushroom specialist.
Even less is known about BC's
alpine insects, spiders and fungi,
than is known about alpine
plants. This is an ongoing
research project, and we are
focusing our efforts in the next
few years on the mountains of
southern BC.

Participants in our visit to
these ecological reserves
included Dr. Ken Marr (Curator of
Botany), Dr. Richard Hebda
(Curator of Botany and Earth
History - now emeritus), Dr. Erica
Wheeler (Botany Collections
Manager -now . Head, Collections

Continued on page 11
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Sikanni Chief & Ospika Cones ERs cont’d. from p. 10

Care and Conservation) and Dr.
Robb Bennett (Entomology
Research Associate - as an
arachnologist). Partial funding
was generously provided by the
Vancouver Natural History
Society. Collections had not been
previously made from these
locations. Because the focus of
our project is on the biota of the
alpine, we did not make collec-
tions below treeline.

Our travel consisted of a flight
from Victoria to Prince George, an
8-hour drive along the west side
of Williston Reservoir, past the
community of Tsay Keh, at the
north end of the reservoir, and on
to an exploration camp of Canada
Zinc Metals Corporation near Akie
Creek, where we spent our first
night.

The next day, July 23,
Yellowhead helicopters flew us to
the Sikanni Chief River Ecological
Reserve (SRER) where we set up
camp at 57° 17' 49” N x 124° 07'
55” W (Fig. 1) and made collec-
tions from the northern third of
the reserve from 23-25 July. Asis
typical of alpine environments,
the landscape consists of lush
meadows and relatively barren
fellfields (Figs. 2-5). Mid-day on
25 July we were picked up and
moved to the Ospika Cones ER and
dropped offat57°01'36” Nx 124°
14" 02” W where we made our
camp high above the ‘cones’ (Fig.
6) and made collections from the
eastern half of the reserve.

At Sikanni Chief River ER we
collected 152 species of vascular
plants, notable among these was
‘Nuttall's draba’ (Draba densifolia)
(Fig. 7) a blue-listed species.
Other species of note included
‘Oeder's lousewort’ (Pedicularis

Fig. 2: Collecting at a lush meadow at Sikanni
Chief River Ecological Reserve.

oederi) (Fig. 8), ‘short-leaved
sedge’ (Carex fuliginosa) and ‘two-
glumed rush’ (Juncus biglumis).
These three species and at
least nine others have an interest-
ing disjunct distribution, absent
from southern BC as far as we
know, but present further south
on the Beartooth Plateau (east of

Yellowstone National Park) and
the mountains of northern
Colorado. There is abundant
suitable alpine habitat in the
intervening areas. A likely, partial
explanation for this distribution
pattern is that during a cold, but
mostly glacier-free period of the
Pleistocene, alpine tundra habitat
was widespread at low elevations
and species that are adapted to
these conditions were able to
migrate throughout the northern
hemisphere. When the climate
warmed, they lost much of their
previous distributions as low
elevations became forested, or
otherwise ecologically unsuitable.
This explanation does not address
the absence of these species from
the alpine of southern BC how-
ever. Perhaps recent episodes of
glaciation were more extensive
there than in northern BC.

At Ospika Cones ER, we col-
lected 156 species of plants, many
of which also occurred at Sikanni
Chief River ER. An interesting,
though commonly seen phenome-
non here was a ‘pseudoflower’

Fig. 3: Fellfield/talus slope, Sikanni Chief River Ecological Reserve.
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Sikanni Chief & Ospika Cones ERs cont’d. from p. 11

(Fig. 10), an infection by the
fungus, Exobasidium cassiopes,
growing on ‘white mountain
heather’ (Cassiope mertensiana).
The fungus infects the growing tip
of the plant, causing abnormal
growth that resembles a flower
and in fact this growth produces a
nectar. Insects are attracted to the
pseudoflower and disperse the
fungal spores. At both ERs we
collected one of my favourite
species, the tiny ‘moss gentian’
(Gentiana prostrata) whose
flowers only open in the sunlight
(Fig.11).

Two thousand and fifteen was
our firstyear to collect mushroom
samples. We collected tissue only
of species of Amanita for a provin-
cial government fungus special-
ist. DNA sequences indicated that
at least two of the species (Fig. 9)
that we collected for her, have not
been described before. These
finds were so exciting for her that
in 2016 she joined us in the field
to make her own collections and
has subsequently discovered that
at least 48 species of fungi are
present in the BC alpine (from a
very limited geographic range)
and atleast 8 are undescribed.

As noted earlier, very little is
known about spider occurrences
in BC. From Sikanni Chief River
ER, 19 species were collected and
29 were collected from Ospika
Cones ER. Among these were
Tapinocyba prima - a rare but
widespread high lati-
tude/altitude spider, Pardosa
podhorskii - with only 4 records
in BCincluding both Sikanni Chief
River ER and Ospika Cones ER,
and Mecynargus paetulus with
only two records in BC, Ospika
Cones ERisthe mostsoutherly.

R i

Fig. 4: Portion of northern slope of Sikanni Chief River Ecological Reserve.

For our own research using
DNA markers to track the migra-
tion of northern hemisphere
plants we collected leaf tissue of
‘Altai fescue’ (Festuca altaica),

and for a researcher at Western
Washington University we
collected tissue of ‘spotted
saxifrage (Saxifraga tricuspidata)
who is investigating similar
questions.

Fig. 5: Central area of Sikanni Chief River Ecological Reserve.

Continued on page 13
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Sikanni Chief & Ospika Cones ERs cont’d. from p. 12

Fig. 6: Camp at Ospika Cones ER.

e
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Fig. 7—‘Nuttall's draba’ (Draba densifolia). Fig. 8 — Oeder's lousewort’ (Pedicularis Fig. 9 — Previously undescribed species of
oederi). Amanita.
Continued on page 14
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Sikanni Chief & Ospika Cones ERs cont’d. from p. 13

Fig. 11— ‘moss gentian’ (Gentiana prostrata) whose flowers only open in the sunlight. Continued on back cover
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FRIENDS OF ECOLOGICAL RESERVES MEMBERSHIP FORM
Box 8477 Stn Central, Victoria, BC V8W 3S1

[0 Renewal for 2019 [0 New membership
Membership Category

[] Individual: $20 [] Student/Senior: $15 [] Family: $25 [] Institution: $25 [] Sustaining: $60

NAME (please print) Date

ADDRESS

Postal Code

PHONE ( ) E-Mail

|:| Instead of receiving the LOG by post, please send me my copy of the LOG electronically (please provide your
email address)

I/we enclose Payment for: I am interested in volunteering for:

[] Assisting with Field Trip organization

&

__ year(s) membership

(] Contributing articles/photos to The LOG
[J Fund-Raising [ Telephoning [] Other

&5

Donation

-

___ copy(ies) Constitution & Bylaws @ $1 each

Please apply my donation to:

TOTAL ENCLOSED: $
0 rand acquisition projects
[0 Scholarships for post-graduate research
Tax receipts issued for donations of $20 or more [0 Where most needed

(Charitable BIN#118914597RR)

ORDER FORM FOR PLACEMATS AND MAPS

Placemats — $2.50 each Maps — $5.00 each

Interior Grasslands ® Douglas Fir ® Garry Oak e Alpine Flowers

* Non-profit Group Volume Discount (10 or more) $2.00 each

Name (please print)

Address
Postal Code
Phone ( ) E-mail
DESCRIPTION QUANTITY UNIT PRICE TOTAL
Shipping, Handling and Postage for Orders $4.00
Total Enclosed (Cheque or Money Order) $

THE LOG e FRIENDS OF ECOLOGICAL RESERVES NEWSLETTER ® AUTUMN/WINTER2018/19 15
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Friends of Ecological
Reserves
PO Box 8477 Stn Central
Victoria, BC V8W 3S§1

Email:
ecoreserves@hotmail.com
Website:
www.ecoreserves.bc.ca
Charitable Tax#

Above: Ospika Cones ER; Below: Sikanni Chief River ER. 118914597RR

Printed on recycled paper.

&

Please share and/or
recycle.

Visit our website at:
www.ecoreserves.bc.ca

NI

Return Address Canadian Publications Mail

Agreement No. 40020740

Friends of

Ecological Reserves
PO Box 8477
Stn Central
Victoria, BC
V8W 351
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