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HERE 1S WHAT A RIvER NEEDS TO GIVE TO A
S ALMON OR TRDUT %NOTES - Healthy Rivers.pdf

Oxygen

o Fish will thrive in oxygen-rich waters. Most animals cannot
exist long withour a supply of oxygen

* Wave action, riffles, wind, and green plants all help dissolve
oxygen into the water.

= Stagnant, very warm, weed-choked water tends to have less oxy-
gen and, as a result, fewer life forms than cool, clean, moving

water.
* Indicators - an abundance of riffles in a stream, bright green

healthy plants in a pond, or a rich variety of readily seen life
forms all indicate a healthy body of water.
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Food
* A healthy population of fish will exist only where there is a good
food supply.
* Some species have definite dietary preferences and are built to
capture and eat a particular type of forage in a specific manner
that is easiest for them.
* The main food items of interest to the fly fisher are baitfish of
all sizes and shapes;
crustaceans, such as crayfish and shrimp
aquatic creatures such as leeches and frogs, as well as insects like Mayﬂy adult
mayflies and stoneflies &)
terrestrial creatmres that fall in the watersomehow, such as
worms, caterpillars, and mice, plus insects such as grasshoppers L
and crickets
miscellaneous items such as eggs, mullberries, etc.
Shelter
* In the more confined quarters of lakes, streams, rivers, or
inshore habitat, fish will usually be found confidently but cau-
tiously feeding somewhere near an area that will provide them
sanctuary if threatened,
* On streams and lakes, this protection will come in the form of
undercut banks, deadfalls (trees that have fallen into the water),
weed beds, sharp drop-offs, or rock ledges.
Comfort

*» A single body of water is likely to have a variety of temperature
readings.

* Fish will choose an area in which to feed thar is within a pre-
ferred temperature range.

* Freshwater fish are usually classified into either coldwater or
warmwater categories.

* Shallow water can change temperature quickly. Sun, wind,
cooler evenings, and tide changes all can have a dramatic effect
on water temperature in a short time.

* Deeper water will tend to be cooler and maintain a steady
temperature longer.

* Temperature will also be affected by the existence of springs,
inlets, power plant discharges, dam releases, and currents.
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Water: Temperatures and Levels

Temperature

How warm or how cold the water happens to be on a particular day will
affect whether or not a fish will choose to take a fly. In summer, when
temperatures reach an excessive level, it is a good idea to choose to fish
earlier in the day or in a location that would be cooler for the fish.
Similarly, when temperatures are colder, fish will tend to “slow down”,
particularly in the early morning and late in the day. Fish do not seem to
become active until mid-morning to early afternoon.

To become a knowledgeable angler, therefore, is more than being able to
cast your line well; it is necessary to read water, and the narural condi-
rions that are preseit.

It is a good idea to carry a thermometer as part of your fishing gear. If
you are unsure whether you should fish on a particul

akeaemperanure of the water, just to be sure.
@3 degrees Celsius is dangerous fdr salmon, as any excessive energy
UTSTs Canl [eave Tre igher risk of post-release mortality.

ater warmer that

Dr. Brace Tufts, Atlantic Salmon Journal, Summer 2002
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Water Levels

During certain times of the year, some rivers will experience lower or
higher than normal levels. It is important to recognize when a river’s lev-
els are not at the optimum, as this will affect angling.

A few things to keep in mind:

* Salmon will most likely not take a fly when water levels are
excessively high; salmon begin to take again when the water
begins to drop and they start to hold in pools and runs;

* A salmon will likely take a fly better in shallow to moderate
water (2-8 fr) versus deep pools

* If water levels are excessively low, it is probable that salmon will
likely be held in pools or runs that have adequate depths.

Bruce Boudreau
http://members.attcanada.ca/~salmon/primer8.htm
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The pH Scale

The pH Scale: The color distribution of the chart represents the indicator colors of pHydrion paper that is used to determine the
pH of liquids.

i ALKALINE/BASIC ———» [NEUTRAL ACIDIC -
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Helping a Salmon on its Way

Water flow upstream and downstream past dams is especially important
to migrating wild Atlantic salmon.Fish ladders are built to provide
them an artificial flow upstream. Downstream passage through a
tube, something like a waterslide, is used to assist their movement
towards the ocean.

Angling restrictions are commonly applied to areas near dams and near
these important migrational passages

Fish ladders

Fish ladders are built with low barriers coming out into the water
flow to slow it down, and provide a way for Atlantic salmon to
actually gain height around the dam. It is important that the flow
be sufficient to attract the salmon to the entrance of the fish lad-
der. Fish ladders need to be maintained, and repaired from time
to time.

Downstream passage

Downstream passage needs to have sufficient flow to attract the
wild Atlantic salmon. If smolt or adult salmon are instead attract-
ed to the flow passing through the hydro-electric dam turbines,
there is a high likelihood of their not surviving.

Fish Ladder T MelfandASE

An extra hazard is that sometimes sticks or even logs can become
wedged in the downstream passage. It needs to be checked.
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VEAZIE DAM ON PENOBSCOT COMING DOWN - EREACHING CELEBRATED JULY 22

A milestone was reached on July 22 with the breaching of the Veazie Dam, lowermost
obstruction for Atlantic salmon and other migratory species. This dam's removal has been the
work of more than a dozen years, with ASF playing an important role.

Read more p
Watch Video of Breaching of Dam Click here p

Veazie Dam Removal Video



http://www.asf.ca/veazie-dam-removal-video.html
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River Restoration

Note: The intent of this section is not to provide full details of a very complex topic,
but to introduce the idea, along with some of the basic techniques being used.

Through the years rivers have been abused throngh poor logging pracrices, agricul-
tural abuses and in some cases overfishing. All of these can affect the quality of habi-
tat for young fish, spawning beds, and the ability of Atlantic salmon to migrare
through a river system. For rrout, many of the same issues apply, especially destrue-
tion of habitat.

For Atlantic salmon, the single most important key to restoration may be increas-
ing the numbers returning from the ocean. However, stream habitat restoration
remains the most important action we can take to secure the future of both
Atlantic salmon and natural trout species in our rivers, streams and lakes.

A PEI river in trouble.
It is filled with silt,
making life for Atlantic
salmon and trour diffi-
cult. Changes in
agriculture are needed
to eliminate such heavy
loads of silt, to restore
this river to health.
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Improving a Human-impacted Stream

How Can Farmers Heﬁv

A variety of techniques can be employed to improve stream habitat, and

to rectify errors of the past. Basically, the intent is to have cool water, suf- Restore Salmon
ficient depth for travel and living, and as little silt in the water as possi- Streams?
ble.
Here are some techniques used: 1. Keep livestock away from
i stream edges
Digger Logs
; . i 2. Allow stream edges fo
Small to medium sized logs placed in streams to create plunge pools. regrow, or even encourage it
They are intended for small streams only. with grasses, shrubs or tree
plantings.
3. Maintain a buffer zone in

crop agriculfure and under-
take any other measures
neededio sfop pesticide
runoff.

bl

If new land is being cleared,
be very careful to maintain
an effective tree buffer zone.

o

Work with your area salmon,
trout and watershed groups
in order fo safeguard the
future of streams for all.

Digger Log being placed in a steam

Rock sills — creare through scouring a pool downstream from the rock
where current flow is too strong for digger logs.

Wing deflectors — shuttles water back and forth, causing scouring. In
Nova Scotia and other areas, streams have been widened due to logging,
or other reasons

Creating Pools — Pools are required in river systems to provide spawning
areas in the lower sections, locations for other salmonids, and resting
areas for adults in migration upstream. They can be especially important
for survival during times of extremely low water.

Plantings — By planting dogwood, willow species, hardwood saplings and
grasses can stabilize a bank that has been subject to erosion or the effects

of livestock.

Creating Barriers to Livestock — Cows and other livestock can literally
ear away the plant life thar reduces erosion along streams. In addition, the
can cause siltation, along with increase “bad” nutrient loading through
defecarting directly into the stream. Many conservation groups work in
cooperation with farmers to build fencing that keep livestock a few
feet/metres away from the stream. Replanting is also a help.

Gabions — These are rock filled cribs created from wire mesh, that can
utilize small rocks, in order to reduce erosion along a section of river.

Rock rip-rap — Large rocks are used for riverbank stabilizarion and reduc-
tion of erosion and silt entering the river in many areas, instead of the
gabions mentioned above.

Riffle Creation and the reduction of Hanging Culverts — At times roads
have been built in such a way that a culvert’s lower end is too far above
the stream for Atlantic salmon to continue migration. In some cases this
can be rectified by rebuilding the culvert so that it is lower. The problem
can also be addressed

Boulder clusters — Placing a group of boulders in a stream or river, to
provide shelter for juveniles, and resting area for adults in migration.

Wing Deflector — a triangle-shaped device which extends from the bank
and used to direct current towards the middle of the river.

If paired, they will direct current towards the middle. If staggered, they
will redefine the stream channel to counteract poor land use practices.

Breaching Driftwood Barriers — In this case it is dismantling some-
thing,instead of building it. If an accummulation of driftwood actually
block a stream, there may be a need to dismantle it to allow travel of fish
along the stream.

Constructed Pool
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Stream enhancement by stocking fry or parr

At one time this was considered to be a positive action, but the science of
Atlantic salmon has shown that there are deficiencies. Often the young
fish are imprinted on a hatchery, or are adapted to a life of receiving pel-
lets as food, rather than chasing down wild prey. If genetically they are
not from a particular river, they are unlikely ro be fully able to deal with
the particular combination of river conditions and ocean migration route
required.

Nevertheless one technique especially has had some success in restoring,
wild Atlantic salmon:

Satellite Rearing Tanks —

The tank is located on the edge of the stream, and juvenile Atlantic
salmon raised are genetically of that particular stream. The water comes
from a pipe in the river upstream, and gravity provides the only pump
action required. The young fish are accustomed to the stream warer from
the beginning.

Is there a problem with Satellite Rearing Tanks?

While this technique can work, it does not get around the issue thar the
fry or parr raised in the tank are accustomed to a tank existence where
they are fed, and where predation is not a factor.

foffart/ASF

An ASF biologist monitors
a smolt wheel that catches
them on their journey to
the sea. They are measured,
a scale taken, and then sent
on their way.
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Tour of the MSA Salmon Hatchery South Esk



http://www.miramichisalmon.ca/
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Atlantic Salmon and Migration

Each river has its own characteristic “run” of Atlantic salmon. In some
rivers the salmon arrive early, while in others the run does not begin until
autumn. Yet other rivers may have both spring and fall runs of Atlantic
salmon. Some see the run heaviest in July, and then taper off.

For a river of interest to you:
* Learn abour the characteristics of the river’s particular run

* Learn about the conservation needs for salmon on that particu-
lar river

* Learn how to read those stretches of a particular river that are of
interest to you.

How Do Salmon and How Does a Salmon Jump?
Trout Navigate?

Atlantic salmon sense upwellings
below a waterfall or rapids (see

In rivers they likely use their keen sidefact opposite). They will then

sense of smell, along with some move fowards the bottom. When

visual clues. In the ocean, it is they feel ready for the effort, !‘hﬁ'}f

speculated that salmon may acceﬁera!‘er fo more than 20 mph in

used polarized light and have a the upwelling area.

builf-in magnetic compass. This allows wild Atlantic salmon fo
leap waterfalls as high as 12 feet

It has been established scientifi- (3.5m) high.

cally that rainbow trout do have Since the direction of the Atlantic

microscopic magnetfic compass salmon’s leap is not always in

structures in their olfactory bulb exactly the right direction, they

organs. Their ‘compass’ consisis may need fo make several

of several granules of magnetite attempts at leaping an obstacle.

iron fused together, creating a
form of needle. The pressure
from the needle on cell structures
gives the rainbow trout the sense
of direction. This research was
conducted at the University of
Aukland, New Zealand.

January 12, 2017
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Magnificent Migrations

Wild Adantic salmon have several strategies for
survival:

* Travel to productive ocean feeding grounds:
Many Atlantic salmon runs head to waters off
Greenland and Labrador once they reach the
ocean. In Europe, salmon make a similar jour-
ney, some to Greenland waters, others to feed-

ing grounds near the Faroe Islands.

* Remain inshore, and return ro spawn sooner:
Most grilse probably do not travel as far as
Greenland waters, and return to their original
river after a single winter at sea.

* Remain in freshwater: Landlocked Atlantic
salmon are the same species, but tend to
remain smaller, and most do not travel to the
ocean. Instead they use a lake or river as a
feeding ground, then ascend streams in order
to spawn.

11
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ATLANTIC SALMON - WHERE THE RIVERS ARE...

While it can be generally said thar Atlantic salmon live in rivers from the Connecticut to Labrador, and up the
St. Lawrence as far as Lake Ontario, they no longer live in all the rivers they once inhabited.

Below is an over view of the rivers where Atlantic salmon are presently found.

NEWFOUNDLAND

Newtoundland offers ideal habitat for Atlantic salmon.
It has a large number of rivers of medium length with
large uninhabited areas on the rivers’ upper reaches.
However, 5 rivers have lost their salmon populations.

In the mid1990’s, the range of Atlantic salmon in
Newfoundland was substantially increased by opening
large amounts of suitable habitat in four rivers -

Torrent (223), Exploits (43), Terra Nova (68), and

Rocky (42) Rivers.

85 spread Eegie ook

30 tHearts Cartent Brask
M.Selwen G,

&1 North A Brock.
ey
a3 ExploitaF.
& Litlle Pettling Browk
. Hrach
46, Groat hatfing Broak
A7, it g raoe
44, 5qm et
A%, Incliom Arm Brock
aayh 104 Harth Eat Sronk
203 Narth Weaz raak

207, =
108 Crossing Flaw &

JomcannaE,
067,50t Bt v

Newfoundland's rivers are also known for their water-
falls, and places such as Big Falls on the Humber, in
the southwest, are wonderful locations for watching

Atlantic salmon leap.

It is likely that Newfoundland's rivers were the first
New World salmon rivers to be fished by Europeans,

but no solid evidence exists for this.

191, Nty Pact Hemeke
192 murnt el &

70 SalkmoaR
71 Hisghes Brook

173 Allansta Cone Broek

195 Baracoa b prok

T5Barde Loup R

T0Lkings Herbour Grosk

i Harbour
128, Comeby-Chence R
128, Wotson s Dyvelt
130, Narth Hasrbear .

18 Big Salmonlor Kook

12
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LLABRADOR

Labrador, along with Ungava Bay in Québec, repre-
sents the most northerly area in North America for
Adantic salmon. The Fraser River (# 91 on the map)

1s considered to be the most northern Atlantic salmon

river in Labrador, although Dr. Rex Porter-
Department of Fisheries and Oceans, St. John's,

Newfoundland-reports that DFO Fisheries Officers

have observed salmon occasionally in a few rivers

above the Fraser, as far as the North River which is
about a third of the way between the Fraser River and
Cape Chidley (the northern tip of Labrador). Cold
hardy, anadromous Arctic Char, however, are found as

far as Cape Chidley in all northern Labrador rivers.

The vast majority of the rivers in Labrador still lie in a

EZ=g

1. Forteau Brook
2. U'Anso-au-Loup Brook
3. Pinware R.
4, Temple Brook
5.5t PetersR.
6. 5t Charles R,
7. Mary's Harbour R.
8.5t LewisR.
9. Notleys Brook
10, Banbys Brook
11. Alexis River
12, Shinneys Waters
13. GilbertR.
14. River 14 (Unnamed)
15, White Bear Arm R.
16. River 16 (Unnamed)
17. Hawke R.
18. Caplin Bay Brook
19, Partridge Bay Brook
20.River 20 (Unnamed)
21. Shoal Bay Brook
22, River 22 (Unnamed)
23. Black Boar River
24. Open Bay Brook
25. Poreupine Harbour R.
26. River 26. (Unnamed)
27. Reeds Pond Brook
28. Sandhull R.
29. DykesR.
30. Paradise R
31.EagleR.
32 White BearR.
23.Morth R.
34, Flatwater Brook
35, English R.
36. Kengmich R.
37, Kenamu R.
38. Traverspine R.

5
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pristine state, due mainly to the remoteness and low
population density, which may account, in part, for

the fact that Labrador is the only area in North
America where no river - at least from the Fraser
southward - has ever lost its salmon.

Another possible factor for the success of salmon in

Labrador is the proximity of the feeding grounds off
West Greenland (for 2 sea-year salmon), and the

Labrador Sea (for 1 sea-year, 1.e. grilse}, resulting in

fewer risks for migrating salmon. There is, however, a

tion to the sea.

for salmon angling.

urchillR. &1, Stag Bay Brook
40. Goose R 62. Rattling Brook
41. Cape CaribouR. 83, Big River
42 BeaverR 64. Adlavik Brook
43. SusanR. 5. River 85 (Unnamed)
44, Naskaupi R, 66. River 66 (Unnamed)
45. Crooked R. 67. Makkovik Brook
6. Sebaskachu R

68. Makkovik .
47. Mulligan R. 89. South Brook
48. Double MerR. 70. Kaipokok R.

49. river 49 (Unnamed) 71. English R.

50. Tom Luscombe Brookll 72. River 72 (Unnamed)
51. West Brook 73. Kanairiktok R.

52. Middle Brook 74. Little Bay R.

53, River 53 (Unnamed) |( 75, River 75 (Unnamed)
54, River 54 (Unnamed) || 75, Adlatok (Ugjoktok) R,
5. River 55 (Unnamed) || 77 HuntR.

56. Michael R. 74. River 78 (Unnamed)
57. leanette Bay Brook || 79 Fawers R,

58. KiugrﬁE[Umamd] 80. River 80 (Unnamed)
50. Tukialik R. 81, River 81 (Unnamed)
82. Sango Brook

counterbalancing factor of juvenile salmon in northern
Labradors requiring several summers of growth before
they become smolt to begin the all-important migra-

Of the 91 rivers shown for Labrador, 28 are scheduled

13
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NovAa ScoTia

Nova Scotia's salmon rivers are generally short, rather
than being part of long, and are without the complex
watersheds found in many New Brunswick river sys-
tems.

Particular issues overshadow Nova Scotia salmon
rivers. No other region, not even Lake Ontario and
the upper part of the St.Lawrence River, where all its
original salmon rivers lost their salmon, can match the
52 rivers in Nova Scotia whose salmon stocks were
extirpated, mainly due to acid rain, an environmental-
ly negative factor unique to Nova Scotia. Only three
of of Nova Scotia’s salmon rivers have been restored.

In the Inner Bay of Fundy many rivers have been

S
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declared endangered, and surveys have shown wild
Atlantic salmon have entirely disappeared from some
of these. As for New Brunswick's Inner Bay of Fundy
runs, these salmon do not stray far beyond the Bay of
Fundy instead of migrating long distances to Labrador
or Greenland waters as do Outer Bay of Fundy
salmon.

Salmon runs in the north of the province, in rivers
exiting to the Gulf of St. Lawrence, are generally
healthy, examples being the Margaree in Cape Breton,
and River Philip on the mainland, not far from the
NB border.

| 88 Sackvitla k.
M 42 Tusket k.
H
5. Foxf. Iy
A 7. Parsboro k. ¥ 2. Musques sheit .
B MooseR, m|
74, Ship Rorbaut R
10 Fiue Island R
51 Mersay 8.
11, Economy R. e
51 PatitaR.
13. Portapique R.
q 54 Lohoue R
14 Genat VillagaR 55. Musamush .
57.Geld R,
58 Middls R
20. Stewiske R
21 Shubenacadie R
22.Walten R.
23 Kennetcook R
24. Hobert R
25 Meander &,

4 28 Gaspercau inga o). R,

| 30 Anmapelis &
31 Round Hill&.
| 32 Lequilie &
33 Moose R.
34.Bear R,

35 Acacia Brook

58, East (Chester Co ) R.
60, Little East &, 81 Quoday k.
B4 Moser R,

38.BoudroauR.
39, Muteghan B.
40-5alman (Dighy Co:] R.

8. Gegogan R

B2 East (Ship Harbour) R.

B Kirby R
2. Salmon (Part Duggerin) .

A9 Caspereau Broo
20, St Marg'eR. 17, Northuest Brook.

YR,
112 Sydney ft.
:: ::;::"mrl“"‘ £ 113 Frerchbsale Braok
f 114, Acani Braas

RECoure; hkack: 115, Banacadia Brook

116. Indian Broek (Eskaseni]
17, Breac Brook
118, River Tom

125, Washabuck R.
126, Noan &,
127 Barschois R

130, Clyburn Brook
131, Middla Aspy R
132, Narth ASpy R.
133, Wikie Brook
134, Choticamp R.
135. Margarec R.

94, |sacs Harbour B
25, Now R

139, South (Antigonish Co. b R.
140, West [Antigonish Ca) R
181, Barneys R,

142, East [Fietou Ca) R

143, Mid dle (Pictou Go. ) R.
144, John &,

185 Waugh &

146, Froneh R,

147 Wallace B

148, Pugwash B

149, Riber Philip

94, Salmen {Guysboraugh Co.) R

102, Inhabitants R,
103 Tillardl R

87, Ezum Socum B 150, Shinamicas R,

110. Southwest Brook 151, Tidnish R

14
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PRrRINCE EDWARD ISLAND

Prince Edward Island has a large number of short rivers supporting mod-
est Atlantic salmon populations. A recent survey by the University of
Prince Edward Island shows that many rivers thought to be devoid of
salmon actually have modest populations of juvenile salmon, and poten-
tally these salmon populations could increase significantly. Currently
only the Morell, Dunk and West Rivers have enough salmon to support
angling.

PEI is the most agricultural province in eastern Canada, and pesticide
and soil runoff impact many rivers. Two million tons of soil enter the
rivers annually, and since 1994 there have been two dozen fishkills due to
pesticide runoff. Bringing these problems under control has the potential
for greatly increasing the number of wild Atlantic salmon in PEI rivers.

January 12, 2017

1. Bristol Creek
2. Morell R.
3.Meriz R.
4.Hidgell R.
5.5 PetersR.
6.Cow Creek
7-Naufrage R.

. Hay R

o CrossA.

10. Priest Pond Creck
1. North Lake Creck

13, Cardigan R,

14, Brudenell R
5. Montague .
6. Valleyfield R

18.VemnanR.

20, Pisquid R.

New Brunswick < ¥

29.Wilmot R.

32.MINR.
33. Trowt River (Rowbury]
34, Trowt . [Tyne Vallcy)
35.Littje Trout R.

39.Black R,
40.Bell's Creek

~ Nova Scotia

15
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NEW BRUNSWICK

In general all rivers connected to the Bay of Fundy
have critically low populations of salmon, particularly
the Inner Bay of Fundy rivers (rivers occurring clock-
wise, east of the St. John River, ending with the
Annapolis River in Nova Scotia). Thirty-two of these
rivers have been declared endangered with respect to
their salmon populations by COSEWIC (Committee
on the Status of Endangered Wildlife in Canada), of
which 10 are in New Brunswick. A special case of a
salmon river in trouble is the Petitcodiac River (#70 in
map), the fourth most productive New Brunswick
salmon river in the 1950s, whose salmon run has been

almost extirpated by tidal gates installed at the river's mouth.

Recent research indicates that salmon from the Inner
Bay of Fundy rivers migrate no further than the Gulf

January 12, 2017

of Maine, if even that far, before returning to spawn.

Outer Bay of Fundy rivers such as the St. John,
Magaguadavic, and St. Croix have seen a critical

decline in numbers since 1990.

Rivers exiting into the Gulf of St. Lawrence are in
somewhat better shape than those in the Bay of
Fundy. The Miramichi River is capable of producing
more Atlantic salmon than any other river in North
America. The Restigouche is noted for its large salmon
which spend two, sometimes more, years at sea before
returning to spawn.

While 17 rivers lost their salmon, in only three - the
St. Croix, Aroostook and the Nipisiguit - have salmon

runs been restored.

16
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1.Restigouche R.

2. Upsalquitich R.

3.Matapedia R.

4. Patapedia R.

5. Kedgwick R.

6.Gounamitz R.

7.Christopher Brook

8.Eel R.

9.Charlo R.
10. Benjamin R.
11.Louison Creek
12.Jacquet R.
13.Belledune R.
14. Elmtree R.
15.Nigadoo R.
16. Millstream R.
17.Tetagouche R,
18. Middle R.
19.Little R.
20. Nipisiguit R.
21.PabineauR.
22.BassR.
23.Caraquet R.
24.PokemoucheR.
25, Little Tracadie R.
26.TracadieR.
27.Tabusintac R.
28, Burnt Church R.
29.Bartibog R.
30. MiramichiR.

31. Northwest Millstream R.
32, Northwest Miramich R.

33.Tomogonops R.
34.North Sevogle R.
35.5outh Sevogle R.

36. Little Southwest Miramichi R.

37.North Pole Brook

38. Southwest Miramichi R.

39.Renous R.
40.Dungarvon R.
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New Brunswick
Present

51.Bay du Vin R.
52.Kouchibouguac R.
53, Kouchibouguacsis R.
54, Richibucto R.
55.BassR.
56.Coal Branch R.
57.5t. Nicholas R.
58. Chockpish R.
59,Buctouche R.
60, Cocagne R.
61.5hediacR.

A 62.5coudoucR.
63, Aboujagane R.
64.Kinnear R. _

Québec

85.Irish R.

88. Gardner Creek
89.Tynemouth Creek
90. Black R.

91. Mispec R.

92. 5aint John R.
93.Kennebecasis R.
94.Hammond R.

95. Nerepis R.
96.Canaan R.
97.5almonR.

98. Coal R.
99. Little R.
100. Oramocta R.

101. Nashwaak R.

\ 102, Nashwaaksis Stream.
103. Keswick R.
1104, Nackawic R.
105, Meduxnekeag R.
106. Presquile Stream
107.Tebique R.

"| 108, Odell R.

109. Little Wapskehegan R.
110. Gulquac R.
111. 5erpentine R.
112. Arcostook R,
113, 5almon R.

65. Gaspereau R.
66.Timber R.
~'4 67.BaieVerte R.

70. Petitcodiac R.

72.Coverdale R.
73.Pollett R,

75.5awmill Creek
76.Crooked Creek

41.Bartholomew R,
42.Rocky Brook
43, Clearwater Braok
44. Burnthill Brook
45.North Branch R.

116. New River
117. Pocologan R.
118. Magaguadavic
119. Digdeguash R.

78.West (Albert) R.
79.AlmaR.

46. Taxis R.

47.Muzroll Brook 81.Goose R.

48.Cains R. 122. Waweig R.
49_NappanR. 83. Little SalmonR. 123. Dennis Stream

84, Big Salmon R.

50.Black R 124. St. Croix R.
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NB River Maps...

Information hard to find....for free

Why put up a site with so much useful information for a NB Salmon angler?

How to use these maps
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Dungarvon River Map
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Little Southwest Miramichi River Map

Renous River Map

Northwest Miramichi River Map
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HERE 1S WHAT A RIVER NEEDS TO GIVE TO A

SALMON OR TROUT...

Oxygen

Food

* Fish will thrive in oxygen-rich waters. Most animals cannot
exist long without a supply of oxygen

*» Wave action, riffles, wind, and green plants all help dissolve
oxygen into the water.

* Stagnant, very warm, weed-choked water tends to have less oxy-

gen and, as a result, fewer life forms than cool, clean, moving
water.

* Indicators - an abundance of riffles in a stream, bright green
healthy plants in a pond, or a rich variety of readily seen life
forms all indicate a healthy body of water.

-

Wlustrations by J. O. Pennasen

"7 Mayfly nymph
Syt e Caddisfly nymph

* A healthy population of fish will exist only where there is a good
food supply.

* Some species have definite dietary preferences and are built to
capture and eat a particular type of forage in a specific manner
that is easiest for them.

* The main food items of interest to the fly fisher are baitfish of
all sizes and shapes;
crustaceans, such as crayfish and shrimp
aquatic crearures such as leeches and frogs, as well as insects like
mayflies and stoneflies
terrestrial creatures that fall in the watersomehow, such as
worms, caterpillars, and mice, plus insects such as grasshoppers
and crickets
miscellaneous items such as eggs, mullberries, etc.

Shelter

* In the more confined quarters of lakes, streams, rivers, or
inshore habitat, fish will usually be found confidently but cau-
tiously feeding somewhere near an area that will provide them
sanctuary if threatened.

* On streams and lakes, this protection will come in the form of
undercut banks, deadfalls (trees that have fallen into the water),
weed beds, sharp drop-offs, or rock ledges.

Comfort

* A single body of water is likely to have a variety of temperature
readings.

* Fish will choose an area in which to feed that is within a pre-
ferred temperature range.

* Freshwater fish are usually classified into either coldwater or
warmwater categories.

* Shallow water can change temperature quickly. Sun, wind,
cooler evenings, and tide changes all can have a dramatic effect
on water temperature in a short time.

* Deeper water will tend to be cooler and maintain a steady
temperature longer.

* Temperature will also be affected by the existence of springs,
inlets, power plant discharges, dam releases, and currents.

Water: Temperatures and Levels

Temperature

il ALKALINE/BASIC g NEUTRAL - ACIDIC =

Water Levels

How warm or how cold the water happens to be on a particular day will
affect whether or not a fish will choose to take a fly. In summer, when
temperatures reach an excessive level, it is a good idea to choose to fish
earlier in the day or in a location that would be cooler for the fish,
Similarly, when temperartures are colder, fish will tend ro “slow down”,
particularly in the early morning and late in the day. Fish do not seem to
become active until mid-morning to early afternoon.

10 become a knowledgeable angler, therefore, is more than being able to
cast your line well: it is necessary to read water, and the natural condi-
tions that are present.

It is a good idea to carry a thermometer as part of your fishing gear. If
you are unsure whether you should fish on a particularly hot (or cold)
day, take a temperature of the water, just to be sure. Water warmer that
23 degrees Celsius is dangerous for salmon, as any excessive energy
bursts can leave them at a higher risk of post-release mortality.

Dr. Bruce Tufts, Atlantic Salmon Journal, Summer 2002

During certain times of the year, some rivers will experience lower or
higher than normal levels. It is important to recognize when a river’s lev-
els are not at the optimum, as this will affect angling.

A few things to keep in mind:
* Salmon will most likely not take a fly when water levels are

excessively high; salmon begin to take again when the water
begins to drop and they start to hold in pools and runs;

* A salmon will likely take a fly better in shallow ro moderate
water (2-8 ft) versus deep pools

* If water levels are excessively low, it is probable that salmon will
likely be held in pools or runs that have adequate depths.

Bruce Boudreau
http://members.attcanada.ca/-salmon/primer8.htm
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How Atlantic salmon overwinter in rivers: 
an ice strategy?

Rick Cunjak
University of New Brunswick 
October 1999

[image: http://www.elements.nb.ca/gfx/letters/a.gif]t this time of year most salmon anglers and river enthusiasts are putting away their rods and canoes for the winter and dreaming about next summer. However, the Atlantic salmon are still present in our rivers. Having just completed spawning following an exhausting trip that, in some cases, began off west Greenland, these marvelous animals are now preparing to overwinter beneath the ice that covers many of New Brunswick’s rivers for four to five months. How do they do it? How do they survive?

[image: http://www.elements.nb.ca/pub/Q&A/thumbns/salmon.jpg]

These were the questions that stimulated our winter research of salmon behaviour and their river environment. Surprisingly, despite the large amount of work done on salmon biology, our understanding of their behaviour in winter is embarrassingly poor. And yet, for much of its range in Canada, winter is the predominant season and generally considered to be critical to survival. Therefore, in order to properly conserve this valuable resource, it was felt that we needed to address basic biological questions such as; what are the salmon doing during winter, and what are their habitat needs?

Working with a team of biologists and hydrologists from the Department of Fisheries & Oceans (Moncton) and the New Brunswick Department of the Environment (Fredericton), we spent parts of four winters monitoring the movements of forty-two post-spawned Atlantic salmon, or kelts (the more appropriate term for this life-stage). The research was carried out on the three main branches of the Miramichi River (the Northwest, Southwest, and Little Southwest Miramichi), and tracking covered an area from below head-of-tide and as far as 50km upriver.

The first step was to characterize the winter environment in our rivers. Before we could identify what habitats salmon preferred in winter, it was necessary to determine how comparable that river environment was relative to what we typically measure and see in summer. Ice surveys carried out in six large main river pools indicated that the ice regime was extremely variable between years and between pools. In our rivers, especially in early winter before a complete surface ice cover forms, another type of ice - frazil ice - forms on cold clear nights, on the bottom of the riverbed, usually in fast-flowing shallow reaches of the river. This sticky, slush-like ice often floats downriver during the day and accumulates as a hanging dam beneath a surface ice cover. Such surface ice more typically forms in pools. The result is that many main river pools in the Miramichi accumulate large masses of frazil ice beneath their surface ice cover.

The problem, from a fish’ perspective, is that this ice mass that quickly takes up much of the volume of a pool is also relatively impermeable to water flow. A simple equation of water flow indicates that its value is a function of the area through which it passes times the velocity. In the frazil-filled pool, the reduction in available area for the water to pass through must be compensated by an increase in velocity. The result is that water flow beneath the hanging dam (remember, ice floats) and along pool bottom is extremely rapid. In some of our surveys, 80% of the pool volume was filled with frazil, even in a pool with a maximum water depth of 9.5 metres! In some cases, large deep pools like the one at Big Hole on the Northwest (max. depth = 9.5m) provided less available space than smaller pools with a maximum depth of only three metres.

Compare this condition with the summer when many salmon accumulate in these deep pools, easily holding position in the near static water flow. In winter, one of our divers who managed to "burrow" through the frazil mass was unable to withstand the torrent of water raging along the pool bottom. Salmon, like many fishes in winter, are attempting to conserve energy. As cold-blooded animals, their metabolism is dictated by water temperature and they feed very little. In fact, adult salmon do not feed at all upon entering freshwater to spawn.

Until now, all their energy reserves have been used to reach the spawning grounds and reproduce. In order to survive the winter, they must conserve the little reserves they have left. Therefore, pool bottoms beneath hanging dams are probably one of the worst places to overwinter. This underlines the importance of carrying out research in all seasons when assessing habitat suitability. Extrapolating from ice-free periods (e.g., summer) would lead to erroneous descriptions of winter habitat.

So how do the salmon react? Where do they overwinter? Salmon kelts, both grilse and large multi-sea-winter (MSW) salmon, were captured in the late autumn prior to freeze-up, fitted with radio-tags and released back into the pools where they were captured. The entire procedure took less than 15 minutes per fish. Each salmon had a unique radio frequency, and tracking began immediately after release and continued on a weekly basis for each of three winters. Tracking was accomplished with a hand-held antenna from land, roadways near the river, canoe, or snowmobile.

The results confirmed our predictions regarding the unsuitability of frazil-laden pools. Salmon kelts avoided overwintering in these pools. Instead, the majority of kelts spent much of their winters below the head of tide. The situation was the same for salmon farthest from the head-of-tide (50 km) as for those tagged much farther downriver (less than 5km from tide head). More interesting was the finding that movement to these locations occurred before a complete ice cover had formed on the river. Maximum distances were recorded at this time with relatively little movement for the remainder of the winter. For example, one salmon kelt moved a net distance downriver of seventy-four kilometres by the spring (May), with greater than 80% of this movement happening before December. It seemed that movement to wintering areas of the river was being made before freeze-up and ice accumulation, perhaps because movement thereafter would be limited by ice. During mid- and late-winter, kelts moved little - whether in the river proper or below the head of tide. Average movements during these periods was generally less than three kilometres, compared with ten times that distance in early winter.

Not all kelts moved to below the head of tide. Some kelts remained in the river. These fish seemed to prefer locations near tributary mouths, in the lee of islands, or in "bogans" - backwaters with negligible flow, but also with negligible frazil accumulation. These bogans are rarely used by adult salmon in summer but may indicate a seasonal habitat value previously not realized.

So what have we learned so far? Winter habitat suitability cannot necessarily be presumed based on habitat preferences at other times of year, or by the maximum depth of a pool. Salmon kelts can travel long distances, after spawning, to wintering areas, and many such areas are below the head of tide. Possibly, the tidal action precludes frazil ice accumulation in these habitats. No one knows. Indeed, there is still much to be learned about these animals and the other fishes that inhabit our rivers, and how they survive the winter. Such information is critical to conservation.
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