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EDITOR’S NOTE

I was delighted to receive such a good response to my request for articles for the newsletter,
and would like to thank all who have written the material in this issue.  There was rather
less of a response to the call for topics that we might discuss at an evening workshop of our
group in Finland this August.  Nevertheless, quality is more important than quantity, so I
am happy to take up a suggestion from Sam Lake (Monash University, Australia) and focus
on ‘Ecological Principles and Stream Restoration’.  I think it is important that we define the
scope of our discussions very carefully to ensure that we achieve a worthwhile result in a
very limited time, and I will be discussing with Sam how best to make it work.  Meanwhile,
if any of you would like to contribute a short (10 minute) talk on this topic, please let me
know by 31st May.  We will probably only be able to accommodate three or four at the most
to leave enough time for general discussion, so I may not be able to accept all offers.

In the first part of our meeting (the brief ‘business’ section) I think we should concentrate
on ideas for improving communication among the group in between the triennial
Congresses.  In particular you might like to be thinking of ways that we could make better
use of the SIL web-site, especially as we now have our own dedicated pages for the
Working Group.  If you didn’t already know, this can be found at the following link:
http://www.limnology.org/workgroups/conservation.html.

Phil Boon

Letter to the Editor

Terry Langford, Centre for Environmental Studies, University of Southampton,
Southampton SO17 1BJ. United Kingdom.

Browsing through the last issue of Meanders (No.11, June 2002), I re-read the excellent
article on hydro-electric schemes by John Gibson.  It reminded me that I had intended to
write to the newsletter to draw readers’ attention to the summary of the effects of power
generation on rivers in pages 278/279 of my 1983 book.

The quote is as follows ‘There is, however, one major point which has, more than any,
emerged (from the summary of all the data to that date).  It is that there is no doubt that
major alterations in the ecology of natural water bodies have come from the development of
river dams, diversions and lake-control schemes, rather than from nuclear, coal or oil-fired
generating stations.

Whether any hydro-electricity scheme is totally harmful depends on the actual situation.  (I
think I meant specific location and design.)  Hydro-electric power is not ‘clean power’ in
the ecological sense even though there are few additions of contaminants.  It has been
responsible for massive and dramatic ecological changes in most rivers of the world.  It is
also responsible for extensive chemical changes in rivers, especially below hypolimnial
discharges.........In comparison, in spite of  predictions of dire consequences, the measurable
biological effects of thermal power plants have, so far, been (relatively) small even
allowing for public concern, financial outlay and the welter of scientific publications.’
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The view was not popular at the time among the ‘green’ lobby though scientists were well
aware of the effects in Scotland.  There are also some benefits both for fisheries and human
populations but I was comparing ecological effects.  I have not changed my views too much
though I hope my syntax has improved.

Dr. Gibson was clearly not aware of the book and I will copy this to him.  I hope if you
publish this it will make way for a new and further debate.  The full reference is:- Langford,
T.E. (1983) Electricity Generation and the Ecology of Natural Waters. Liverpool
University Press. Liverpool UK. 342pp.

At the moment I am working on a book on the Biology of River Pollution in which I will
include a further analysis of the chemical and biological effects of hydro-electricity and
river impoundment.  The damage from hydro-electric schemes on rivers in various parts of
the world goes on.  Nuclear  generation is the most viable ecologically-minimal alternative
but not the cheapest as yet.

Australian limnologists make big splash at ‘Science Meets Parliament’

Assoc. Prof. Andrew Boulton, Ecosystem Management, University of New England,
Armidale, New South Wales, 2351.  Australia.

In 2003, the Australian Society for Limnology was represented by some 27 aquatic
ecologists, managers, students and limnologists attending the annual ‘Science meets
Parliament’, organised by the Federation of Australian Scientific and Technological
Societies (FASTS).  ‘Science meets Parliament’ (SmP) is an increasingly popular event on
the political calendar, and with politicians ranking water as the top issue that they wanted to
discuss with the scientists, our members were in great demand.  The event commenced with
a day-long workshop on skills and approaches to successfully lobbying parliamentarians,
hearing from experienced campaigners.  In the evening, the scientists adjourned for a
cocktail reception in the Members’ Hall in Parliament House.  This was an excellent
opportunity to network with MPs in a favourable frame of mind, and it was striking how
interested many of them were in water issues in their electorate (carp, salinity, drought, the
cost of water, blue-green algae) once we steered conversation that way.

The following day was taken up with 1-hour meetings between a group of up to three
scientists meeting and an individual parliamentarian.  A collection of quotes and
experiences from some of our members appears below and may be of interest to the readers
of Meanders.

‘I had two successful meetings with MPs.  In both cases I was impressed with the MP’s
broad range of knowledge and issues.  My first meeting was a full hour with Jann
McFarlane (ALP, Stirling WA) who expressed a desire to provide a scientifically sound
foundation for future Labour Party water policies.  I seem to recall some bemusement at the
fact that water policy fell under the domain of resource policy rather than social policy.
Jann wasn’t shy about gender-stereotyping her fellow parliamentarians. Girls are interested
in social policy issues. Boys obsess about the latest intelligence leaks and news from Iraq.
My second meeting was with the Liberal Party’s Barry Haase, the member for Kalgoorlie,
Australia’s largest electorate.  Mr Haase surprised me when he asked for a quick rundown
on how destratification of reservoirs worked.  Personally, I will undertake some follow up,
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especially with McFarlane as her request for water resource policy foundation material
seems quite promising.’

Dr Brad Sherman, CSIRO

‘Overall, Science meets Parliament is a useful means to network with both parliamentarians
and fellow scientists.  In both years that I have attended (2001 and 2003) I have gone away
with new contacts for potential future research collaboration.  Each year has also led to a
significant understanding of the parliamentary environment and day-to-day workings
‘behind the scene’.  Each year has also provided an opportunity for significant meetings
with federal parliamentarians.  The individual meetings were a bit watered down by having
three scientists present this year, each trying to put his/her angle on the conversation.  For
my part, the only meeting went well, but it would probably have been better with only two
scientists.  I have never been paired up with one of my own local members in either 2001 or
2003, though I have instigated unscheduled meetings while in Canberra to overcome this.’

Dr Glenn Wilson, CRC for Freshwater Ecology

‘I’m afraid my SmP experience wasn’t as positive as yours.  I suspect that I just scored a
bad draw of appointments.  The first was Ron Boswell (Qld Nat senator) who happened to
stumble into his office just as we were about to give up on him.  The look of horror on his
face at finding us there waiting for him (he had completely forgotten about our
appointment) set the scene for a fairly uncomfortable half-hour, in which he slowly came to
terms with the realisation that we weren’t a bunch of lobbyists who were wanting to bite
him for something.  The second politician was a bit more switched on, and it went OK.  He
is an inner Sydney MHR and I’ll make a point of sending him information on our urban
work, but in truth he didn’t seem all that interested.  I was quite surprised that both
politicians put Water down as the big issue that they wanted to discuss...but once we were
in there, neither of them had any interest in the topic.’

 Dr Chris Walsh, CRC for Freshwater Ecology

‘Meeting with John Forrest MP for the Mallee was a challenge: he was quietly confident
that he was well versed in the science of water issues in his electorate, but was off the mark
in terms of his understanding of salinity, with a comment along the lines of (if the Murray
wasn’t so saline, how else would the sea remain salty - and I don’t think he was joking).  I
hope he was able to benefit from our explanations of dryland salinity.  He wasn’t
particularly keen on the pile of booklets and leaflets we left behind, so maybe there is a
more appropriate way of targeting his office with sensible and relevant science on the
issues of salinity, environmental flows, and wetland management.’

Claire Sellens (PhD student)

I’m not sure if other countries have events such as SmP and I wanted to share this with you
in case it looked like a good idea.  Even if the message about the importance of water
science might not be getting through to the politicians all the time, it was good for us
scientists to feel more confident about speaking with politicians and ‘being heard’.  For
FASTS to arrange this opportunity is great because most researchers have little idea about
how to lobby politicians or draw attention to the parlous state of research funding for
limnology in many countries including Australia.
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An initiative towards river conservation in Australia.

Dr Helen Dunn, Honorary Research Associate, School of Geography and Environmental
Studies, University of Tasmania, GPO Box 252-78, HOBART, Tasmania, 7001.  Australia.

Land and Water Australia has commissioned a project on protection of rivers, river reaches
and estuaries of high conservation value.  The project has been initiated in response to
reports on the status of rivers and estuaries in Australia, pressures on water resources in this
dry country, costs of rehabilitation and restoration and a desire to protect the special values
of Australian rivers.  The project marks the first steps towards a national approach to river
conservation through a consensus-based approach to identification and classification and
through sharing of management responses and arrangements.

Specific tasks for the project are the preparation of a draft discussion paper for an Australia-
wide approach outlining opportunities to build on existing activities and management
options, and conducting a national forum to explore issues, build consensus for a
coordinated approach and share management strategies.  The results of the national forum
will be incorporated into a final discussion paper to plan the next phases of activities.
These activities are likely to include developing assessment methodologies, identifying
priority areas for action and exploring appropriate legislative and institutional
arrangements.  The final discussion paper is scheduled for release in March 2004.

The project is being undertaken by a consortium of river scientists and researchers, both
university-based and working in government agencies.  Further information is available
from project leader Dr Richard Kingsford, New South Wales Parks Service
Richard.Kingsford@npws.nsw.gov.au or Dr Helen Dunn, University of Tasmania
Helen.Dunn@utas.edu.au

Assessing and protecting freshwater ecosystem values in Tasmania (Australia)

Dr Helen Dunn, Honorary Research Associate, School of Geography and Environmental
Studies, University of Tasmania, GPO Box 252-78, HOBART, Tasmania, 7001.  Australia.

The land mass of the island state of Tasmania is around 68,000 km2, about the same size as
Scotland.  Tasmania hosts a wide range of types of freshwater ecosystems with a high level
(70–80%) of endemism of its aquatic biota.  Some systems remain in a highly natural
condition although increasing pressure for development of water resources and changing
land use mean there are growing threats to these habitats.

The Conservation of Freshwater Ecosystem Values (CFEV) Project is a Tasmanian
Government initiative developing a Freshwater Conservation System to (i) provide a
strategic framework for the management and conservation of freshwater-dependent
ecosystem values, and (ii) recommend management tools to conserve freshwater values on
Crown and private land.

The development of the Freshwater Conservation System is based on Comprehensive,
Adequate and Representative (‘CAR’) reserve design principles.  A statewide audit of
freshwater values is being undertaken and includes the classification and condition
assessment of Tasmania’s rivers, lakes, wetlands, saltmarshes, estuaries, and karst systems.
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A range of management tools will be used to conserve significant freshwater values
throughout the state.  It is intended that Tasmania’s water management decision-making
bodies will use the Freshwater Conservation System to enable future developments to
proceed with confidence that significant freshwater values are not being degraded, and to
assist in focusing management efforts to protect and/or restore high conservation value
ecosystems.

At the core of the new Tasmanian framework is an audit of the naturalness,
representativeness and distinctiveness (N, R and D) of each ecosystem type. This ‘NRD’
(nerd) assessment is being conducted on all mapable units of rivers, lakes and wetlands,
estuaries and karst.  All ecosystem types are being classified physically and biologically,
using available state-wide data and expert rules.  N, R and D scores are then derived for
each ecosystem unit in the context of its biophysical class:

1. Naturalness: using expert rule sets applied to data layers describing human
development/impacts;

2. Representativeness: by proximity to biophysical group centres;
3. Distinctiveness: by extreme distance from biophysical group centres, and also the

presence of special values.

The second layer of ‘Distinctiveness’ will emerge from identification of special values
including rare and threatened species, communities and geomorphic features; centres of
endemism and other evidence of biogeographic significance; high diversity of features,
species or communities; providing resources for critical life-history stages, and importance
for the connectivities and maintenance of freshwater ecosystems.

The N, R and D scores will be used, via more expert rules, to derive assessments of
conservation value, and assess state conservation priorities for freshwater dependent
ecosystems.  Planning for protection will adopt an iterative and parsimonious approach to
devise a CAR-based system of places of high priority for conservation.  Options for
protection are also being considered in the project.

More information about the project’s structure and organisation is available on the
Department of Primary Industry, Water and Environment website:
www.dpiwe.tas.gov.au/water or by contacting the Project Manager,
Jessemy.Long@dpiwe.tas.gov.au.

Light absorption in rivers:  Shifts in absorption by chromophoric dissolved
organic matter and phytoplankton within a drainage basin

Robert G. Wetzel, Department of Environmental Sciences and Engineering, University of
North Carolina, Chapel Hill, North Carolina 27599-7431.

At any depth or stratum of water, the absorption of solar radiation is partitioned among
different absorbing components according to their relative contribution to the total
absorption. Therefore, the contribution of absorbing component to the total absorption is an
important measure for the efficiency of light utilization. In one of our on-going studies on
the photodegradation of dissolved organic compounds in fresh waters, the absorption of
solar radiation by phytoplankton and chromophoric dissolved organic matter (CDOM) was
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examined in detail, taking into account riparian shading in the rivers, reservoirs, swamps
and the estuary of a single drainage basin (16,000 km2), the Neuse River ecosystem of
eastern North Carolina. Absorption by CDOM decreased exponentially with increasing
wavelength throughout the 300-700 nm range with the exception of a shoulder observed at
ca. 630 nm at sites where cyanobacteria were abundant and was correlated with the
absorption maximum of water-soluble phycocyanin.

CDOM absorbed (aCDOM) typically 55% and 64% of photons at the spectral range of 400-
700 nm (PAR) and 500-600 nm, respectively. The aCDOM  was the largest in the swamps,
followed by the streams, the estuary and the reservoirs. In the estuary, aCDOM decreased
seawards. The large proportion of photons absorbed by CDOM at the maximum intensity of
solar radiation indicates high potential for abiotic photochemial reactions at 500-600 nm.

Absorption spectra by particles (aparticles), measured by a quantitative spectrophotometric
filter technique of Roesler, decreased typically monotonically with increasing wavelength
in the streams of the drainage basin. This spectral shape indicates dominance by detrital
particles. The absorption by particles was very large in two swamps, where the water was
influenced by particulate detritus sloughed from aquatic plants. In the reservoirs and the
estuary, aparticles showed a maximum near 680 nm and broad shoulder at 400-450 nm
suggesting a signature from phytoplankton. Consistent with the contribution of
phytoplankton to particle absorption, aparticles was the greatest in concert with the largest
concentrations of chlorophyll in the two major reservoirs, and the estuary, respectively.

Analogous with the distribution of chlorophyll, the absorption by phytoplankton was much
less in the streams than in the reservoirs and the estuary.  Phytoplankton contributed most
to the total absorption at the red absorption maximum of chlorophyll a (ca. 680 nm). At 680
nm, the contribution of phytoplankton to the total absorption was 6 ± 6% (mean ± sd) in the
streams, 26 ± 12 % in the reservoirs, and 37 ± 15 % in the estuary.

Despite the eutrophic nutrient state of streams of this drainage basin, fluvial phytoplankton
contributed little (2%) to the total absorption of PAR in the streams. Small (<30m wide)
streams received typically only 7% of incident PAR that impinged onto the water of
reservoirs and the estuary. Riparian shading and low contribution of phytoplankton to the
total absorption resulted in conditions where fluvial phytoplankton absorbed nearly two
orders of magnitude less PAR than the phytoplankton in the estuary and large reservoirs.
The results indicated that physical constraints of riparian shading, and non-algal absorbing
components can reduce phytoplankton production to low levels in nutrient-rich high-
CDOM-streams flowing throughout forested catchments.  The full details of this study by
A. V. Vähätalo and R. G. Wetzel are under evaluation by the Journal of Plankton Research.

Loss of rearing habitat for salmonids in Labrador due to poor stream
crossings.

R. J. Gibson, R. J. Luther and R. L. Haedrich.
“Coasts Under Stress” Research Project, Memorial University of Newfoundland, St.
John’s, Newfoundland, A1C 5S7.  Canada.

We associate salmon with large picturesque rivers – correctly, of course, but small streams
are important rearing areas for the juvenile fish, and salmon parr frequently migrate several



7

miles up small streams, often well beyond spawning sites.  Smaller tributaries may be
responsible for half or more of the source of the adult fish (Erkinaro et al., 1997). It is
therefore of major consequence when migration up small streams is obstructed as, for
example, by poorly constructed stream crossings.

Improperly installed culverts have damaged many small streams on the island of
Newfoundland, preventing access of salmonids to spawning and rearing areas, and with
some eliminating sea trout and salmon runs.  For example, 17 years ago the Salmonid
Association of Eastern Newfoundland found that a large proportion of the culverts on the
Avalon Peninsula (S.E. Newfoundland) were installed incorrectly, and that over a third
were direct barriers to fish passage.  The problem is a general one in North America, and
probably elsewhere, since corrugated metal pipes, which are cheaper to install, are
frequently used instead of bridges (e.g. Warren and Pardew, 1998; Harper and Quigley,
2000).

As part of the possible environmental effects resulting from the recently constructed Trans
Labrador Highway in southern Labrador we examined crossings of permanent waterways,
with regards to safe fish passage and effects on the aquatic habitat, over a 210 km section of
highway from Mary’s Harbour to Shinney’s River, including the new access roads to St.
Lewis and to Charlottetown, June 26th – July 10th 2002. The ‘old’ already built road (phase
1), which is paved, was constructed from Blanc Sablon in 1955, reaching Pinware in 1960,
and Red Bay in 1969.  Construction of phase 2, from Red Bay, began in 1999, and  was
completed north to Cartwright in the fall of 2002 (325.5 km), providing a direct link from
Red Bay to Lodge Bay, Mary’s Harbour, Port Hope Simpson, Paradise River and
Cartwright, with access roads to St. Lewis/Fox Harbour (30 km) and Charlottetown (28
km).

The study we undertook was supported by the ‘Coasts Under Stress’ Research Project at
Memorial University of Newfoundland, in cooperation with the Labrador Métis Nation,
who had earlier expressed concern about possible environmental effects at water crossings.
In southern Labrador the fish species of primary interest are Atlantic salmon (Salmo salar),
brook trout (Salvelinus fontinalis), and Arctic char (Salvelinus alpinus).

We measured variables related to the Department of Fisheries and Oceans  Canada (DFO)
guidelines for freshwater crossings (Gosse et al., 1998).  In general streams under crossings
should simulate natural conditions.  The DFO guidelines emphasise that ‘natural bottom
substrate and hydraulic capacity of watercourses are best maintained using open
bottom/bottomless arch culverts; these are the preferred type of culvert crossings’.  In
general, requirements are: culvert diameter be at least 1.25 times the bankfull channel
width; cylindrical culverts should be installed to simulate open bottom or pipe arch
culverts, and should be countersunk 30 cm below the stream bed elevation, or 20% - 40%
of the diameter below the stream bed, whichever is greater; the water depth above this
should be a minimum of 20 to 30 cm; water velocities can be up to 0.3-0.6 m s-1, provided a
coarse substrate is present near the bottom to allow slower flows to facilitate small fish
migration.

We found  in the 210 km sample of highway that we surveyed that 54.5% of crossings were
barriers to migration (http://www.coastsunderstress.ca/publications.php).  There has been
loss of riparian habitats at crossings and loss of some wetland habitat with filling.  Also in
the section of road that we examined there has been loss of stream habitat due to the
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predominant use of corrugated metal pipes and of failure in embedding these structures.
Remarkably few stream crossings that we examined had the natural stream bed (bridges
over large rivers, but only two open bottom culverts, out of the 47 culverts examined), and
none of the pipe culverts was embedded the minimum 30 cm of natural substrate that is
required.  The failure in embedding these structures has resulted in loss of benthic stream
habitat at the location of the culverts of at least 3,000m2.

The guidelines also recommend that bridge abutments should be located outside the wetted
perimeter of the stream, but were frequently ignored.  For example, in the St. Lewis River
Inlet, on the north side of a dividing island the crossing was partially a causeway (280 m),
with a 50 m bridge.  Flow velocities have been increased, but do not create a barrier to
migration.  However, the south side of the island was crossed with a 185 m causeway, with
two 3 m pipe culverts.  These culverts create a velocity barrier.  The submerged pipes can
be seen on the west side, but not on the east side, which is the side where many gulls and
seals were seen in the Spring (gulls were seen to have smelts in their beaks).  Cormorants
and loons are also attracted to the area.  These predators were not common in the area in
previous years.

Many people are concerned about the causeway on the south side, with the two submerged
culverts, which constitute velocity barriers for fish migration at most stages of the tide, and
the increased velocities with the more constricted opening on the north, bridge, side which
provides a smaller area for migration making fish easier prey for seals and birds.  The
velocity barrier of the culverts is thought to cause fish to concentrate because the area now
attracts seals.  Rebecca Luther saw a seal every day in this area in May and June (2002),
often three, and Trent Parr (Chief L.N. Métis fishery guardian) one day counted 11 seals
here.  Some people think the major migration route of the salmon was on the causeway
(south) side.  The ones migrating on this side would be held up by the velocity barrier.  The
bridge was opened in October 2001.  The main fish species in this area are salmon, trout,
arctic char, smelt (Osmerus mordax) and rock cod (Gadus callarias).  The trout fishing was
not as good as last year or in previous years.  A family of anglers (interviewed evening of
02/07/02) had been fishing St. Lewis Bay all day and had caught no trout (for the first time,
and they usually got five or six).  Anadromous fish species are known to contribute
nutrients from marine sources to upstream freshwater areas, from their eggs and corpses,

Insufficient
   Depth 
  (43.2%)

Barrier
(5.4%)

Outlet 
 Drop
(16.2%)

   Dry
(13.5%)

  High 
Velocity (21.6%)

Variables creating problems at the obstructed culverts.
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and excretory products from predators.  For example, smelt are important prey for large
trout and for avian and mammalian species, and during their spawning the eggs, and later
the juveniles, are major food items for salmon parr and for trout (Thonney and Gibson,
1989).  Therefore the probable increased predation of smelt and other species downstream,
aggravated by these culverts, is likely to decrease production of fish species upstream, with
resulting loss of smolt and adults.

Charlottetown Brook. Depth <1 cm. Drop of 35 cm on to rocks. About 75% of the flow was under the culvert.
High gradient.  We saw four ~12 cm trout in the pool at the outlet.  Small streams similar to this one are
important rearing areas for small salmon and trout, but such improperly placed culverts obstruct migration.

Stream just south of St. Mary’s.  The stream was joining two lakes (except for the new culvert obstruction).
Insufficient depth, high velocity, no substrate, and the drop at the outlet, create a migration barrier for all sizes
of fish.
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The stream has been diverted through this culvert, but the rock rubble at the outlet creates a barrier for fish
migration.

Instructions for culvert installations are explicit (reviewed above), but continue to be
ignored.  Stream crossings retaining the natural stream bed are always preferred, for
allowing natural generation of stream invertebrates, and so as not to create barriers to fish
migration.  In addition to adult fish migrating up small streams at spawning time, juvenile
salmon and trout migrate up small streams, including those of first order, some for several
kilometres (Curry et al., 1997; Erkinaro and Gibson, 1997; Erkinaro et al., 1998).  These
small streams provide important rearing areas, since small streams are more productive per
unit area for invertebrate food items than larger streams, and provide protection from
predation by larger fish and probably piscivorous birds.  In addition salmon parr, brook
trout and arctic char are known to migrate into river estuaries over the feeding season,
returning to the river to overwinter (Cunjak, 1992), so that migration barriers for small fish,
such as that at Port Marnham (near St. Lewis), where a causeway and pipe culvert near the
estuary of the river creates a velocity barrier for small fish, will also reduce returns of adult
fish.

More emphasis must be put on the value of small streams.  In Scottish streams it has been
shown that salmon parr will colonise streams very quickly after removal of impeding
culverts, often travelling significant distances upstream (Glen, 2002).  Although loss of a
small stream may be looked on as inconsequential, incrementally losses may be substantial.
For example, in southwestern Newfoundland, Harry’s River has salmon stocks well below
predicted levels, probably due to the numerous stream crossings and loss of minor brooks
for rearing of juvenile salmon (Gibson, 2002).  In the present study we found in the section
of road that we surveyed that minimum loss of instream habitat at pipe culverts was about
3000 m2.  Loss of accessible rearing habitat would be greater.  Gibson et al. (1987)
recommended that since pipe culverts are frequently installed without reference to fish
habitat in Newfoundland, they should not be permitted on permanent streams used by
salmonids.  Similarly, Harper and Quigley (2000), in a survey of road crossings in British
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Columbia, found that the round culverts or corrugated metal pipes (CMPs) resulted in
greater habitat loss than other crossing types, and recommended that agencies responsible
for the protection of fish habitat and stream crossings should adopt the position of not
allowing the installation of CMPs on fish-bearing streams.  We would concur with these
recommendations, and suggest that environmental damage be minimised by legislating that
clear-spanning, bottomless structures should be installed on all fish-bearing streams, and
that pipe culverts be restricted to drainage ditches with temporary flows.

Our study instigated a high level meeting between DFO and the Labrador Métis Nation,
which resulted in a decision to undertake a full ‘comprehensive’ assessment of stream
crossings of the new highway in 2003, as opposed to an earlier ‘screening’ assessment.
Where possible, remediation will be done in problem areas, or some compensation
implemented, as is mandated under the ‘no net loss of the productive capacity of fish
habitat’ section of the Fisheries Act, and Labrador Métis Nation fishery guardians have
been trained to ensure proper stream crossing techniques for Phase 3 of the Labrador
Highway.  Our study is a nice example of how local ecological knowledge with technical
assistance can help conserve resources.
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