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Biodliversity
Diatoms: biological radars for water
quality assessment

by Isabelle Lavoie, INRS

Traditional ~ water  quality
measurements used to monitor
human impacts on aquatic
ecosystems are precise and
accurate, but do not provide
information about the effects on biological
communities. Moreover, water chemistry data to
not provide a temporally integrated picture of the
fluctuating environmental conditions. On the
other hand, the use of living organisms provides
an integrated measurement of water quality as
experienced by the aquatic biota, and offers a
useful addition to chemistry-based water quality
assessments. Microscopic algae are widely used
bioindicators. In particular, a group of algae
called  diatoms  (bacillario-
phyceae)  are  commonly
included in water quality
biomonitoring ~ programs.
These unicellular  micro-
scopic  algae  have a
characteristic external
skeleton made of glass
(silica), inside which the
cellular content is found
(nucleus,
mitochondpria, vacuoles, etc.).
This siliceous skeleton, called
the frustule, is composed of
two valves that fit together analogous to a Petri
dish. FEach species of diatom has distinct
ornaments on the frustule allowing for the
identification of the species. Diatoms are
particularly abundant in oceans, but are also found
in lakes, ponds, streams and rivers, as well as in
wetlands and other humid environments. On your
next walk by a stream, have a look at the diatoms
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The samples of microscopic

chloroplasts, algae indicate biological
integrity which goes from

"good" to "excellent".

growing on rocks, they will look like a slimy
brownish biofilm. Caution, slippery!

Each diatom species has its own environmental
preferences and tolerances, which means that a
species generally found in an unpolluted aquatic
environment will not grow in a polluted water
body. If environmental conditions change, the
diatom assemblage will slowly be modified by a
proliferation of species that are better adapted to
the new conditions. The study of diatom
composition at a site therefore provides
information on the water quality.

The Eastern Canadian Diatom Index (IDEC;
Indice Diatomées de I'Est dn Canada) is a diatom-
based index that integrates the effects of multiple
stresses on streams. The IDEC scores provide
information related to the “distance” from the
non-impacted state. The pollution gradient of the
IDEC ranges on a scale of 0 to 100; a high index
value represents a non- or less-impacted site while
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a low mdex wvalue represents a more heavily
impacted site. For example, an mdex value over 80
suggests that the diatom assemblage reflects
referennce  conditions  (prstne  or  muumally-
disturbed) and that there is little or no human
impact.

In addition to being a key element in the
proper functioning of our planet (food chain,
production of oxygen, carbon fixation),
diatoms infiltrate incognito in our daily lives. In
effect, because of their porous nature, they
excel as filtering, insulating and absorbent
agents. Diatoms are used in the production of
wine, beer and juice as well as for the refining
of sugar. They excel just as brilliantly in the
filtration of oils and chemical waste. Their glass
(silica) skeletons offer an abrasive power for
polishing metals and manufacturing

detergents. Diatoms are choice ingredients in
the manufacture of ceramics, enamel and
potcelain. They also serve as a filler in the
production of paper, paint, plastic, concrete,
and even dynamite!

A study was conducted i July 2011 by the Institut
national de la recherche scientifique — centre Eau
Terre Environmmement (INRS-ETE) to evaluate
the biological mtegnty of munerous watercourses
distributed within the Gatineau Patk using the
IDEC as a biclogical mdicator. This project was
supported by a research grant offered by the
National Capital Commission. Financial support
was also provided by Fuends of Gatmeau Park
and INRS-ETE. For tlus biomonitoring study,
IDEC wvalues were calculated using diatom
assemblages collected at 25 sites distubuted on 20
watercourses witlhun the Limits of the Gatineau
Park. As anticipated, the results showed that most
of the sites sampled were characterssed by diatom
assemblages reflectng an excellent or a good
biclogical mtegrity (very high and lugh IDEC
scotes); suggesting that the biological integuity of
the streams and rvers m the Gatineau Park are
minimally affected by human activities. There are,
however, certain diatom assemblages scomng
lower on the IDEC pollution gradient, indicating
that the biological wtegrity at some sites is
moderately impacted. Only one site showed a bad
water quality with a low IDEC value. A detaded
report of this diatom-based assessment with
IDEC wvalues for each site was submuitted to the
National Capital Commission. Aquatic ecosystem
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momitoring 15 an  essential  aspect of the
conservation mission of the Gatmeau Patk. The
results from tlus study represent valuable
mformation that could eventually be used to
evaluate if the biological integrity of the
watercourses i the Park has degraded over time
or i1 response to changes in the watersheds. &

Wiritren with the cogperation of Claude Hortin, INE.S-
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Activities
Adopt-a-trail program
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The fifth season of the Adopt-a-trad program is a
success!  More then eighteen trals have been
regularly patrolled by as many volunteers. The
tasks mvolved walkig the trail every second week.
A report was then sent to NCC to advise of fallen
trees and erosion problems. The volunteers also
gave their commentanes and suggestions for
unprovement of the trals. NCC and Demsis
promptly fixed up the trails.

Club Oxygéne is part of the Adopt-a-Trail
program and they have been adopting trail #1
for several years. Well done and thank you!

Congrats to all volunteers who made it possible
for all the users of Gatmeau Patk to enjoy clean
and safe trails. @&n

Panle Tremblay is Adspt-a-trail volunteer coordinator
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Biodiversity
Surprising Bryophyte Find on the
Eardley Escarpment

by Jean BEaubert, Blora Ouebeca

Inventoties of bryophytes (mosses and hiverworts)
conducted on the rocky walls of the Eardley
Escarpment during the spring and fall of 2011 by
two members of FloraQuebeca revealed the
bryological wealth of this remarkable site. As an
added surprise, the researchers made some rather
unexpected discoveries.

The Eardley Escarpment is well known as a
habitat for rare vascular plants, mcliding many
calcicolous spectes. This scenario is imirrored by
the bryophytes. We observed the presence of
many taxa specific (or tolerant) to an alkaline
growth medium on the rocky walls of the Park
Tlus was expected. What was less anticipated,
however, was the discovery of two basoplulous
arctic alpme spectes of liverwort that are not
generally found m deciduous forests m temperate
envirotunents: Odonfoschiima maconnii and Seapania
aymnostomephila. This was a significant mcrease m
the area of these populations on the southern edge
of the main distribution area for these taxa. Wlile
it 1s difficult to prove, we are tempted to interpret
these populations as relics of the last deglaciation
period that have been preserved on the Park
escarpment, doubtless because competition from
forest species 1s attenuated by the generally
difficult environmental conditions i this area.
The species  Seapania  gyminostoniophila 15 also
considered rare i the province. Three other
species from tlus category were also discovered:

Grimmia D ymeninm  friste and

i

Tharmobryum allechaniense. Conversely, these plants
are located on the northemn edge of their
distribution area, m contrast with the two species
mentioned previously, and coexist on the same
site. with  plants  having  quite  different
biogeographical atfinity.

However, a significant surprise awaited us on the
bare, vertical rock surface of the Shrne rock-
chimbing site: Forsitroenia trichomitria moss, wluch
15 unknown m Quebec and has only been
mentioned i Canada at several rare colonies at
the extreme southemn border of Ontario. Tlis
species prefers the temperate regions on our
southern border. It 1s now likely the most
northetly known population of this spectes. And,
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on the Eardley Escarpment, the species shares the

space with arctic alpime plants that are themselves
far south of their usual distribution area.

Foreshoeniia  trchomitia  also  differs 1 certain
exceptional aspects of its biology. The plant takes
eighteen (18) months to produce its capsules, the
organs that contam the plants  reproductive
spores. This 1s in contrast to the expected scenario
1 which a plant generally produces frut on an
anual basis (of course, many exceptions come to
mindj. And, smce the embryos of the new
capsules are produced each vyear, the plant
contains several generations of capsules at vanous
stages  of development. While this 15 not
exceptional i the bryological wortld, the
phenomenon s remarkable among Quebec plant
life. Another element worthy of mention, the
plant disperses its spotes dunng the winter, once
again in contrast with the majority of our species,
which preter milder seasons. Let us conclude with
another unusual adaptation: Forccrrveniia releases its
spores when atmosphenc hunadity 1s lugh. Most
mosses do the exact oppostte, the premuse being
that a dry day permuts better dispersion than a
rainy one.

With its extreme ranty, unusual location with
respect to its distubution area, coexistence with
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arctic alpine species, exceptional biology and
adaptation contrary to that of the majouty of
bryophytes i1 our region.. . what wonderful
Ja  offers for

potental  Forssroemia  frichowi
mterpretation i Gatineau Park! e

il Bl SN T ot e
Photographs: M. Lapointe

Heritage
Mackenzie King Estate Gets a Facelift

It's been a few months already, but you may not
have seen it happenmg, Teams are hard at work
planning and fixme things, to restore to the
Mackenzie IKing Estate some of its lost glamour.

Many pazts of the Hstate have been showing sions
of agmg for a wlile now: shingles on the
Kimgswood cottages, landscaping at Moorside, the
mortar of the Abbey nuns... Consequently, the
NCC has decided to invest tune and money i
order to renovate the Kingswood buildings and to
reniew many elements (mterpretation panels,
sionage, exhibits, etc) m order to better meet
visitors expectations for years to come. Among
other thigs, important changes will upgrade
umversal access.

Work 1s already underway on the Kingswood side,
which 1is closed to the public until summer 2013.
Moortside will remain open, although some mmor
wotk will be visible from time to tune i summer
and fall 2012, Work will wrap up m summer 2013,
just m tune to lughlight the 75% anniversary of the
creation of Gatineau Patk. é»

¥

1f you enjoy reading tlus Baller
may also like to join us on a committee as

volonteer. Thank you to mform us at :
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