Untitled.notebook January 11, 2016

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.
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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.
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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.
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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
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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) .

87, Ezum Socum B

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

150, Shinammicas R.

151, Tidnish: R,

94, Salmen {Guysboraugh Co.) R

102, Inhabitants R,
103 Tillardl R

110. Southwest Brook
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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 11, 2016

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

10
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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 11, 2016

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.

11
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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.

12
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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

S o _Res_ﬁgoﬁt’:ha Rii:e;évstemi‘[ﬁn

Dungarvon River Map

Mam Southwest Miramichi Biver' Map

Battholomew Biver Map

L Nepisiguit River M
~ A
Cains River Map

Little Southwest Miramichi River Map

Renous River Map

Northwest Miramichi River Map

January 11, 2016
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http://manzer.net/fish/
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Let's Take a Tour of the Miramichi River System...

Google Earth - Miramichi River System
?

14
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NEW ENGLAND

Salmon populations are in grave difficulry in New
England's rivers. New England has a number of long
and complex river systems, including the Kennebec,
Penobscot, Merrimack and Connecticut. In southern
New England, major restoration efforts remain on the
Connecticut and Merrimack River systems.

In eight - all in Maine - Sheepscot, Ducktrap, Cove
Brook, Pleasant, Narraguagus, Machias, East Machias
and Dennys - the salmon are considered still wild (i.e.
genetically correspond to historic populations). The
populations of these rivers have been declared endan-
gered by the U.S. Federal Government. In the other
rivers, stocking of hatchery fish has kept salmon swim-

ming in the rivers, but still at critically low levels.

The greatest remaining Atlantic salmon river in
New England is the Penobscot. While numbers
have been dropping, the run is still significant.
Alas, many dams form barriers to salmon migra-
tion on the Penobscot and other New England
rivers, and have had a devastating effect on popula-
tions.

In New England, many of the rivers have seen their
salmon populations extirpated, and relatively few
have seen some degree of restoration for those pop-
ulations.

Note that in Maine, all angling for sea-run Atlantic
salmon is closed. Angling for landlocked salmon is
permitted in some lakes and rivers.

By o .
1. Araostook R. 10.Penobscot R."

11.Cove Brook
ﬂ 12. Passasassawaukeag R.
4.Dennys R. 13, Ducktrap R.
5.East Machias R.
6. Machias R.
j 7.PleasantR. 16, Sheepscot R.
8.NarraguagasR. |17.KennebecR.

Canneetielt i, Amajor effort
has been underway for years

ta HeStare ATAREIE 52IMen ta

tha langes rhuar systam in Naw
England. Hawever alman remain
in low numbers despita this
Pestoration program,

i 1S.Andlas=uggink. 49.1srael R.

21.5acoR.

s

*Connecticut R. Tributaries
437.Salmon R.

38. Farmington R.
{ 39. Westfield R.

|47. Ammonoosuc R,
|48. Johns R.

50.Upper Ammonoosuc R.

‘ 29. Pawcatuck R.

*Penobscet R. Tributaries
31, Connecticut R.# || 531. Piscataquis

52.East Br. Penobscot

53. Mattawamkeag

54. Molunkus Stream

26, Merrimack R. 55.East Br, Mattawamkeag

January 11, 2016
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QUEBEC - SOUTH

Roaring salmon rivers of the North Shore, crystal-clear
emerald green rivers in the Gaspé, and historic rivers
of the St. Lawrence South Shore fished since the
1600s, show the array and diversity of salmon rivers in

Québec.

While some Québec rivers are meeting spawning tar-
gets, not all is well. Five rivers branching from the
upper portions of the St. Lawrence lost their salmon

Jacques Cartier, was the salmon run restored.
Hydro dams continue to be barriers to migration
upstream and down on many other rivers. The St-
Francis River, emprying into the St. Lawrence just

downriver from Montreal, is thought to have

salmon.

runs, some more than a century ago. In only one, the

been the most "upstream” St. Lawrence tributary
to have had truly anadromous, i.e. sea-run,

’

12.R.du Grand Pabos.
13.R.ds it 05

34, R, Ste-Marguarite

- TR TRG 4=
a Present i 4 & —_ f
- 5.R. i 59, Puyjalon 75.R, Netagamiou
1. Kodguwick R. 35‘“_‘::;’“’"'”"‘ s 76.R. du Patit Mecating
2 Patapédia R, et SO du Gross Mecatina
3. Marapécia . 2N ala Baleine
& Rastigouch 5. R Kecarpoue
ouvelle R. 80.R, St-Augustin Nord-Ouest
6.Grand CazcapidiaR. o5, R Rabisize 81.R, St-Augu
7. Puits Cascapadia R. 46. 8. AquanusR. 82.R, Caxipi
8. Banaventura R. a R M fna e 8 i
9. Patit Port Daniel S A
S R Pork D nial 44, R. du Calumet 68, R Kegaska
11.R,duGrand Pabos West || 45-R Pentecoste 8 Meguars

47.R. Moisie
28.R. Matamec
49,

71.R. Washicoutal

i

'\\t <

94, R.i I'Huile
95.R.MacDonald
56.R.a I Patate
S7.R.Vaursal
48.R.aux Saumans

114.R.a la Lowtrs
115.R.aux Caillowx

116.R. Ste-Marie
117.R. Bec-Scle

January 11, 2016

16



Untitled.notebook

QUEBEC - NORTH

Being in a comparatively cold climarte with a short
summer season, it may take Adantic salmon parr up
to eight years before they become smolr and migrate
to sea. In addition, some populations of these Atlantic
salmon, such as in the Koksoak (#91) and the
Nastapoka (see below), consist of some fish which
spend the summer in the estuary like sea trout, and
others which are truly anadromous, migrating to feed-
ing grounds off west Greenland.

Note: Shown in the lower left corner on this map is
another far northern river, the Nastapoka, about half
way up the east coast of Hudson Bay, which has
Atlantic salmon.

91.R Koksoak

93.R.Gearge

94.R Nastapoka
7 t

92, Ia Bateine #&

January 11, 2016

Quebec North
Historic & Present
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ONTARIO & NEW YORK

Up until probably the late 1700's, rivers flowing into
Lake Ontario supported an extremely large population
of Atlantic salmon. These runs, however, were very
susceptible to the destruction of migration routes
upstream and down by dams. By the 1880s few
salmon were left.

Did some of these Atlantic salmon migrate down the

St. Lawrence to the Atlantic Ocean? The available evi-

dence - a few scale samples from museum specimens -

suggests not. Lake Ontario apparently served as the
ocean”.

Adtlantic salmon could not pass, of course, the impene-

trable barrier presented by Niagara Falls. Thus they

January 11, 2016

were not found in the upper Great Lakes.

Recently there have been major efforts to restore
Atlantic salmon to their ancestral streams around Lake
Ontario, and presently they are found in 11 streams in
Ontario and New York. Unfortunately introduced
salmonids from the West Coast appear to be interfer-
ing with such restoration efforts by competing for
habirar, food, and spawning sites.

[t would be a major success to reintroduce Atlantic
salmon into the Lake Onrario rivers on a self-sustain-
ing basis, but it will be a difficult goal to reach.

b %

resent

B

3.Bronte R,
17.Wilmot Creek
5.Credit R, ?
19. Ganaraska H.

21.Cobourg Creek -
22.Barnum House Creek
23.5helter Valley Creek

12.Duffins Cresk

%\7’\.% m e Ontario And New York

24.Proctor Creek =

J( Quebec

ChamplainJf,

8. Salmon R. |

a0, Little Salman R

33, Black R, !

35, Big Sandy Creck
46, Qak Orchard Creck |
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Atlantic Salmon in North America

Historically, Atlantic salmon occurred in abundance in eastern North America: in Canada from Ontario eastward, and in the United States in all the New England states, and the
State of New York. In all. 875 rivers had healthy populations of wild salmon, historically. Currently the number of Atlantic salmon rivers is down to 747 with populations reduced
in size - substanfially so in most cases.

This set of maps traces the fate of North America's Atlantic salmon rivers.

For detailed
examination, it has been
necessary to divide the
salmon's natural range in
North America into
smaller areas. Becanse of
its size, Québec has been
further subdivided into two
regions, north and south.

The salmon rivers have been categorized as follows:

HISTORIC - Originally had Atlantic salmon

EXTIRPATED - Orignal salmon population is lost

RESTORED - Atlantic salmon are now re-established in rivers which had lost their populations
PRESENT - Rivers currently having wild Atlantic salmon populations

ENDANGERED - Rivers whose Atlantic salmon populations have been officially declared endangered; applies only to rivers in New England (Maine) , New Brunswick and
Nova Scotia
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Smolts abound: Making Atlantic salmon
spawn in upstream habitat paying
dividends

By John Holyoke, BDN Staff

January 11, 2016
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Macroinvertebrates... Crayfish

Bloodsucking leech

Tubifex worm

Planaria (free-living flatworm)

Scud (sideswimmer)

Water mite

\gF

Water flea f; E' /J:M m
Fisher spider Mosquito larva Midge fly larvae
~ QRUHONRENE

Crane fly larva

Water scorpion

Dragonfly
nymph

Whirligig beetle

Giant water bug

| s M
wag HeIIgramm|te

Damselfly nymph
Mayfly nymph

Gilled snall

Mussel
Clam

Water penny (bottom) Riffle larva and beetle

Pouch snail

January 11, 2016
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A First Glance at Flies

This guide later looks at flies in detail. But below are two
examples, Royal Wulff (upper left) and a Silver Down-easter
(lower right) that might serve as an introduction. Flies vary in
their features, the particular way in which they interact with

January 11, 2016

The Royal Wulff, a dry fly

Hackle
Meant to remain on the stream’s
surface, it is small and light, with
features that will help it ride on the
water.

the water, and the marerials they are made of.

Upperwing

Underwing

Tail

Hook

a wet fly

The Silver Down-easter,

Point

Eye

Designed to glide downwards
into the current’s flow, it is some- hackle Body

== \
Collar

Tail

what heavier and built over a Butt
Ribbing larger hook. Ribbing Point
FLY TYPES - A Primer
Fly Type What they are Materials Water ‘What they
Conditions are imitating
DRY FLY Flies that float Classics made Low Water Can be aquatic
on the surface with hackle terrestrial or
or hair wing, attractor
Tied on thin wire Also “hair
hooks with bodies”
buoyant materials (deer hair)
WET FLY Used under the Made with soft High Water Can be aquatic,
surface hackle or hair terrestrial or
wing. attractor
Tied on heavier hooks| Classics are bucktails
streamers,
and nymphs
Aquatics Mayfly Nymph -

These flies imitate insects, baitfish,
nymphs, crayfish, or other life

forms thart live in the warter.

Terrestrials

These flies imitate creatures that
live on land and end up as fish
food in the water, such as mice,
beetles, or ants.

Attractors

These flies imitate nothing in the
natural world burt still catch fish.

Salmon flies are good examples.

“. \ €8 . _‘.1?
J -~ an aquatlc.
/Yy o

Mayfly Adulr -

« RES
a terrestrlal
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Fly-tying — Getting to Know an Art Form

January 11, 2016

ying on your own fly and then

casting it into the water and pre-

senting it to a fish is a powerful
experience that creates a memory that
lasts a lifetime. The first time you drift
one of your own flies in the proper fash-
ion and have a fish choose to take it is a

true turning point for the beginning fly-
fisher.

Many long-time anglers can probably
retell the story (in vivid detail) of the
first time they cast their fly and caught a
fish on it

In Roman Empire times, techniques
were already being developed, describing
various materials to place on the hook,
“The hook is wrapped with a piece of
purple colored wool, to which is
attached two plumes from the beard of a
rooster which looks like wax in colour.”

There has been a shift in types of mate-
rials used to tie flies. For example,
African Jungle Cock was commonly
used to tie colorful flies, but has since
become an endangered species. Tiers are

now moving towards using readily
accessible feathers, such as rooster, deer
hair, and other mammal hair.

Fly-tying can be an absorbing art form
on its own; many people tie flies for the
sheer enjoyment of it.

Flies are also a vehicle to gaining an
understanding of water levels, flows,
time of day etc.

In the beginning, the fly imitated
insects, crustaceans and freshwater crea-
tures, now, however, this Is not necessar-
ily so. Some flies can be very ornate
(some flies contain as many as 32 differ-
ent “ingredients”) and may not imitate

Romber —ﬂ_}v tied éfy Dan Traer

Why do Atlantic Salmon
Take a Fly?

When adult Atlantic salmon
return from the sea, they sitop
eating food. Yet salmon anglers
are very aware that they will
lunge at a passing fly on the end
of a line.

Why? No one really knows.

It is speculated that the behav-
iour reflects irritability on the part
of the Atlantic salmon.
Alternatively, some say it is
behaviour left-over from the
salmon’s earlier life in both
freshwater and the ocean.

Trout do feed in freshwater, nat-
urally, so it is much less surpris-
ing that they streak towards an
object resembling a small insect
or other creature.
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FLY HISTORY -

Dame Juliana Berners and the 15th Century Fly

The earliest known dertailed account of fly tying comes from The Treatyse
of Fysshynge wyth an Angle written by this fascinating woman in the mid
1400s.

In this manuscript she describes in detail a dozen flies. They are even
called “The Twelve” perhaps indicating they were the standard for the
time. For the Wasp Fly shown, it reads:

“The waspe flye, the body of blacke wull & lappid abowte wt yellow
threde: the wings of the bosarde.”

True Beginnings

Starting in the mid-1600s there were a few detailed descriptions of fly
materials and tying. But it was a slow process. The 5th edition of Izaak
Walton’s The Complear Angler that appeared in 1676 has a wonderful
description of 65 flies with their dressings. As the modern fly rod, reel
and leader evolved through the 18th century, so to did the fly evolve,
with questions raised by Richard Bowlker in 1744 on the true abilities of
more recent fly designs.

The 19th Century Renaissance

The invention of the dry fly that went with the shift to upstream fly cast-
ing revolutionized fly fishing, and by 1886 there were books on the
“Science” of flies related to their entomology. Since that time the fly tying
literature has expanded enormously, describing simple flies, ornate flies,
flies that truly resemble insects and flies from the imagination.

The Fly-tying Bench

From palaces to cabins and
tents on a stream, fly tying has
held the imagination of those
who have loved moving waters.
This image of a fly-tying bench
from the Aslantic Salmon
Journal was taken a half century
ago somewhere near the
Nashwaak River. Were the flies

being tyed different from now?
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r Atlantic Salmon Federation
— April 15

What does ASF mean to you? That's the question we put to 9-
year old Julian Furlaga. Julian recently attended an ASF
fundraising dinner in Moncton, NB where he became fast friends
with ASF President Bill Taylor (the pair are pictured below). Julian
donated one if his amazing flies for the Moncton auction which
helped to raise nearly $300! Way to go Julian! Here is the letter
he wrote to ASF recently: "My Name is Julian Furlaga I live in
MNew Brunswick Canada and I am 9 years old. I tied my first fly at
the Dieppe Fly Fishing Forum in 2012. Since then I am a member
of the Dieppe Fly Tying Club, which is where I learned to tie
many different flies over the last 2 years. Maybe a year ago I
started to tie Classic Salmon Flies which is now my passion. I am
very lucky to be surrounded by some of the best fly tyers in the
world who live here in the Maritimes. I have been very lucky to
be able to sit with them and have them teach me Classic Fly
tying. I love the challenge of tying Classic Flies and the beauty of
them. I would like to Thank all the local tyers and from around
the world who have helped and supported me. My good friend
Davie McPhail in Scotland for making all the awesome videos that
helped me get started tying. Thank you to Jerome Molly for
teaching me my favorite fly the Black Dog which was donated to
the ASF to raise funds for saving the salmon in the rivers. Most of
all a special Thank you to Bryant Freeman my good friend who I
spend many days with at his shop learning to tie many different
flies allowing me to go through his stuff and use it. T am lucky to
have my Dad who takes the time to take me everywhere and get
me things I need to tie my flies and to my Mom for putting up
with my fur feathers and hooks all over the house. I would like to
Thank the Atlantic Salmon Federation for the hard work they do
to protect the salmon and their habitat around the world so that
we may enjoy fishing for them for many years to come. Thank
you Julian.”

January 11, 2016
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Lab - Reading a Salmon Scale.doc

PART A - Read the background information
[TODAY]

PART B - Label sections with given diagram
[MUST BE PASSED IN]

PART C - Age determination on given scales
[TRY IN LAB ON THURSDAY]
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Name(s):  

Lab – Reading a Salmon Scale

[image: image1.png]“The scales of a fish are like a book. They tell a
story. They tell how old the fish s, where it has
lived and if it has been eating well. Now scales can
be used as a source of DNA to find out how close-
ly individual Adantic salmon are related, and even
whether they are from the same stream or not.

Find the core or centre of the scale (it nor in the
middle!). This has been labeled on the diagram.
“The first rings form when the fish is in its early
stages. If the water is warm and there’s lots of food,
the fish will grow well. The rings will be spaced far
apart. This is summer growth. Label this section of
the scale.

Next are some rings that are very close together.
These grow during the fishis first winter. The water
is cold and there’s little food. The fish doesn’t grow
very much and the rings are close together. This is
winter growth. Label this section on the diagram.
At this stage, the fish was a year old.

The fish then spends another year in freshwater.
Can you find the summer and winter growth rings
for the second year? Label these sections second

summer and second winter.

Following the second winter, the fish feeds heavily
and then starts its journey to sea. At this stage it is
called a smolt. It goes through some major
changes and the scales show a dark band. Find the
smolt mark and label it,

The fish then spends its first summer at sea. There
is lots of food and it eats and grows well. The
growth rings are far apart. Can you find these?
Label their first summer at sea.

This is followed by a winter at sea when the fish is
not eating well and the rings are closer together.

The fish then returns to freshwater to spawn.
During this time it doesn't feed and the scales
develop special marks or scars. They look like
blank spots on the scale. Label these spawning
scars.

The fish spends the winter in freshwater and then
returns to sea the next spring. After another sum-
mer and winer at sea, it comes back to freshwater
to spawn again. Label second summer at sea.

r at nd spawning rs.





[image: image2.png]READING A SALMON SCALE
Have You Read Any Good Salmon Lately?

The scales of a fish are ke  book; they tella story. Information about
how old a fish is, where it has lived, and if it has been eating well can be
gathered from its scale.

left for ocean as 2 year
old smolt

Returned from ocean as a grilse
(1 year at sea).

Does Scale Sampling Harm the Salmon?

An advantage of scale sampling is that scales can be removed without
harming the fish. Scale samples are regularly collected from the
brood stock of an enhancement project and from fish collected dur-
ing stream surveys and recreational fishery surveys.

In figure _, the rings that form
around the centre or core of each
scale represents stages in either
fresh or saltwater. The most wide-
spread method of aging salmon
parr and adults involves collecting
scales. When clean and undam-
aged, scales show progressive
growth rings similar to the rings on
atree. As the salmon grows, new
growth rings are laid down in the
scale as it gets bigger. The scales
with their growth rings can be
magnified in order to accurately
reveal the life history of an individ-
ual salmon.

During the growth of salmon,
ridges (or rings) are formed around
the centre of the scale (also known
as the focus or nucleus). It has
been determined that these rings
are found in proportion to the
growth of the fish.

Itis from these groupings that we
can analyze the growth rates and
ages of salmon. The wide-spaced
rings are summer growth, while
narrowly-spaced rings are winter
growth. While growth is usually
determined by temperature and
amount of food intake, these terms
indicate increased food and growth
in summer periods and a decrease
in growth during winter when tem-
peratures are colder and food is less
abundant.






PART A - Background Information…

PART B – Label the Stages of Growth…









              [8]









PART C – Analyzing Your Scales…


Procedure:  Using the two given scales, do each of the following…


1)  Measure the diameter of the scale.










[2]


[A] diameter = __________ mm




[B] = __________ mm


2)  Put the scale under the microscope.  Draw a sketch of the scale and include the growth rings.


              [4]


[A]







[B]


3.  On the above diagrams, label each of following with arrows to indicate the location:



            [12]



A)  core



B)  parr summer growth year 1



C)  parr winter growth year 1



D)  parr summer growth year 2



E)  parr winter growth year 2



F)  smolt mark 



G)  sea summer growth year 1



H)  sea winter growth year 1



I)  grilse freshwater summer growth 




J)  grilse freshwater winter growth



K)  spawning scars



L)  sea summer growth year 2 (salmon)



M)  sea winter growth year 2 (salmon)



N)  salmon freshwater summer growth



O)  salmon freshwater winter growth 




***  (continue lettering if needed for sea/freshwater summer/winter growth year 3)

4.  Determine the age of the fish [1SW – grilse;  2SW – salmon; 3SW – salmon; 4SW – salmon]


              [2]


[A]  Age = __________





[B]  Age = __________

[A]







[B]







[C]







[D]







[E]







[F]







[G]







[H]







Label the scale using letters A – H with arrows.
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			 Little Southwest Branch
			 
				 -65.82722686312734
				 46.94930363201134
				 0
				 6212.040304489594
				 6.011475926866953e-012
				 -4.776694284449934
				 relativeToGround
			
			 #msn_fishing_copy8
			 
				 -65.83934489609038,46.95151798615742,0
			
		
		 
			 Northwest Branch
			 
				 -65.82722686312734
				 46.94930363201134
				 0
				 6212.040304489594
				 6.011475926866953e-012
				 -4.776694284449934
				 relativeToGround
			
			 #msn_fishing_copy9
			 
				 -65.8228526035232,46.95214433196175,0
			
		
		 
			 Miramichi, NB, Canada
			 Miramichi, NB, Canada
			 
				 -65.46948500000001
				 47.02791
				 0
				 21521.146484
				 0
				 0
			
			 #default_copy0+nicon=http://maps.google.com/mapfiles/kml/pal3/icon60.png+hicon=http://maps.google.com/mapfiles/kml/pal3/icon52.png
			 
				 -65.46948500000001,47.02791000000001,0
			
		
		 
			 Wayerton
			 #59178
			 
				 1
				 -65.830665,47.134173,0
			
		
		 
			 Sevogle
			 
				 -65.83148849379647
				 47.05000300929405
				 0
				 6188.523749032563
				 -3.771868884999898e-012
				 -4.779825150404707
				 relativeToGround
			
			 #msn_fishing_copy6
			 
				 -65.84074066578194,47.05521681680977,0
			
		
		 
			 Sightseeing
			 0
			 Select this folder and click on the 'Play' button below, to start the tour.
			 
				 Disney World, Florida, USA
				 0
				 
					 -81.581216
					 28.418475
					 0
					 796.129915
					 0
					 -179.544582
				
				 #default_myplaces_style
				 
					 -81.581216,28.418475,0
				
			
			 
				 Dallas - Fort Worth International
				 0
				 
					 -97.040015
					 32.894054
					 0
					 6440.757705
					 0
					 64.161338
				
				 #default_myplaces_style
				 
					 -97.040015,32.894054,0
				
			
			 
				 RMS Queen Mary
				 0
				 
					 -118.189791
					 33.752202
					 0
					 395.585365
					 0
					 -0.000709
				
				 #default_myplaces_style
				 
					 -118.189791,33.752202,0
				
			
			 
				 Grand Canyon, US
				 0
				 
					 -112.335368
					 36.227198
					 0
					 7965.682593000001
					 65.486625
					 131.117811
				
				 #default_myplaces_style
				 
					 -112.335368,36.227198,0
				
			
			 
				 Eiffel Tower, France
				 0
				 
					 2.29426
					 48.858052
					 0
					 265.415512
					 0
					 22.250324
				
				 #default_myplaces_style
				 
					 2.29426,48.858052,0
				
			
			 
				 CN Tower, Canada
				 0
				 
					 -79.387575
					 43.642574
					 0
					 490.937966
					 0
					 -160.158732
				
				 #default_myplaces_style
				 
					 -79.386994,43.641099,0
				
			
			 
				 Hamburg, Germany
				 0
				 
					 9.994603
					 53.545719
					 0
					 482.030833
					 0
					 6.947557
				
				 #default_myplaces_style
				 
					 9.994634,53.545533,0
				
			
			 
				 Imperial Palace, Japan
				 0
				 
					 139.752459
					 35.684753
					 0
					 2298.356249
					 7.909211
					 84.34698
				
				 #default_myplaces_style
				 
					 139.752459,35.684753,0
				
			
			 
				 Christ The Redeemer, Brazil
				 0
				 
					 -43.210661
					 -22.951925
					 0
					 360.517087
					 68.52331599999999
					 -7.072927
				
				 #default_myplaces_style
				 
					 -43.210446,-22.951987,0
				
			
			 
				 Las Vegas, US
				 0
				 
					 -115.172887
					 36.100841
					 0
					 320.760854
					 0
					 131.163001
				
				 #default_myplaces_style
				 
					 -115.172887,36.100841,0
				
			
			 
				 Lisbon, Portugal
				 0
				 
					 -9.129564
					 38.763061
					 0
					 4268.535703
					 0
					 -0.004218
				
				 #default_myplaces_style
				 
					 -9.129564,38.763061,0
				
			
			 
				 Saint Peter's Basilica, Vatican City
				 0
				 
					 12.454076
					 41.901828
					 0
					 855.075256
					 42.263755
					 86.55748300000001
				
				 #default_myplaces_style
				 
					 12.453111,41.902074,0
				
			
			 
				 Basilica of El Pilar, Spain
				 0
				 
					 -0.878196
					 41.656896
					 0
					 491.112138
					 0
					 175.346439
				
				 #default_myplaces_style
				 
					 -0.878921,41.656378,0
				
			
			 
				 London Eye, UK
				 0
				 
					 -0.119933
					 51.503277
					 0
					 547.525958
					 0
					 -109.739917
				
				 #default_myplaces_style
				 
					 -0.118925,51.503609,0
				
			
			 
				 Sydney Olympic Site, Australia
				 0
				 
					 151.066035
					 -33.847733
					 0
					 2280.725256
					 52.040014
					 99.24647400000001
				
				 #default_myplaces_style
				 
					 151.066035,-33.847733,0
				
			
			 
				 Red Square, Russian Federation
				 0
				 
					 37.62018
					 55.753881
					 0
					 611.2172460000001
					 0.322003
					 40.07039
				
				 #default_myplaces_style
				 
					 37.621406,55.753967,0
				
			
			 
				 Mount Saint Helens, US
				 0
				 
					 -122.176504
					 46.209497
					 0
					 14738.712726
					 52.798521
					 -125.176711
				
				 #default_myplaces_style
				 
					 -122.174222,46.20625500000001,0
				
			
			 
				 Former Republican Palace, Iraq
				 0
				 
					 44.408542
					 33.304173
					 0
					 417.565352
					 0
					 -58.687589
				
				 #default_myplaces_style
				 
					 44.409189,33.304616,0
				
			
			 
				 Manhattan Island, US
				 0
				 
					 -74.010987
					 40.707764
					 0
					 1630.722134
					 71.982992
					 26.987546
				
				 #default_myplaces_style
				 
					 -74.010987,40.707764,0
				
			
			 
				 Forbidden City, China
				 0
				 
					 116.390506
					 39.916649
					 0
					 1091.526831
					 9.572882999999999
					 84.053819
				
				 #default_myplaces_style
				 
					 116.390506,39.91664900000001,0
				
			
			 
				 Reichstag, Germany
				 0
				 
					 13.37554
					 52.518299
					 0
					 281.662117
					 7.910456
					 37.131659
				
				 #default_myplaces_style
				 
					 13.375986,52.517373,0
				
			
			 
				 Google Campus, US
				 0
				 
					 -122.083893
					 37.422066
					 0
					 419.623985
					 26.52647
					 -147.310648
				
				 #default_myplaces_style
				 
					 -122.083983,37.422172,0
				
			
		
	








files/mysavedplaces_closed.png









files/mysavedplaces_open.png







SMART Notebook


	Page 1: Mar 10-11:36 PM
	Page 2: Mar 10-11:37 PM
	Page 3: Mar 10-11:41 PM
	Page 4: Apr 30-9:22 AM
	Page 5: Mar 10-11:08 PM
	Page 6: Mar 10-11:21 PM
	Page 7: Mar 10-11:28 PM
	Page 8: Mar 10-11:28 PM
	Page 9: Mar 10-11:30 PM
	Page 10: Mar 10-11:30 PM
	Page 11: Mar 10-11:31 PM
	Page 12: Apr 8-9:34 AM
	Page 13: Dec 8-1:39 PM
	Page 14: Mar 18-12:26 PM
	Page 15: Mar 10-11:31 PM
	Page 16: Mar 10-11:32 PM
	Page 17: Mar 10-11:33 PM
	Page 18: Mar 10-11:33 PM
	Page 19: Dec 8-1:23 PM
	Page 20: Dec 8-1:38 PM
	Page 21: Feb 21-9:58 PM
	Page 22: Mar 10-10:28 PM
	Page 23: Mar 10-10:33 PM
	Page 24: Mar 10-10:36 PM
	Page 25: Apr 24-4:09 PM
	Page 26: May 12-10:47 PM
	Attachments Page 1

