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APPENDIX 7.1 List of Mortality Classifications

Mortality Rate and Mortality Categories Recorded and Reported by BC
Salmon Farmers Association Fish Healith Database

Average Mortality Rate

The average mortality rate is calculated as the total number of carcasses out of the total number
of fish cultured in that zone or sub-zone. This is reported for each species in the zone or sub-
zone for each category of water type on a quarterly basis. For example, —all zones Pacific
freshwater™ data indicate the average mortality rate for all Pacific salmon of all zones cultured
in fresh water.

Mortality Rate by Cause (previously: Proportional Mortality by Cause)

The mortality rate by cause is intended to provide a detailed breakdown of the average mortality
rate. This breakdown indicates what proportion of the average mortality is attributed to each of
the causes below. Since the reasons for death vary in fresh and saltwater rearing environment
and by species, the reports provided to BCMAL reflect these different causes.

Mortality Causes — Fresh water:

Data entrv starts at the EYED EGG stage and is reported in monthly intervals to the BCSFA
Industry Database.

e (Culls/quality control: includes all culls for inventory management (e.g., precocious
males and non-smolts.)
e Systems related: rolled up category that includes all losses due to acute incidents,
including:
o systems/physical plant problems (e.g. power outage);
o transport incidents, accidents;
o any acute disruption of —Hfe support™ for the fish; and,
o wvandalism and acute human induced toxicological events.
* Background mortality: rolled up category that includes all causes that are not culls,
systems-related or fresh carcasses, including:
o Poor performers (smalls, deformities, non-smolts (died, not culled), pin heads
etc.);
Water chemistry problems;
Eve pick:
Jumpers;
Feed/ feeding problems;
Handling;
Old (not of histological {diagnostic) quality);
Fungus;
Parasites;
Bacterial Gill Disease (BGD); and,
Predators.

o 000000000
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Fisheries and Oceans Canada (DFO) divides the background mortality category into:

o Husbandry-related including feed/feeding problems, handling, treatment errors;

and,

o Routine / daily: mortalities—fungus, predators etc.
Fresh: rolled up category that includes total number of <fesh™ carcasses

o Mortalities due to suspected disease;

o Unexplained mortality; and,

o Mortalities —o€oncern™.
DFO puts all fresh carcasses, resulting from unexpectedly high mortality rates, and all
suspect mortalities (including BGD, parasites, and other disease) into the _fresh®
category.

Mortality Causes — Salt water:

This applies to all sea water fish farms, acclimation pens, captive brood stock (DFO) and
preliminary rearing of select stocks prior to saltwater release (by DFO). These categories are
intended for smolt and post-smolt life stages, including —smolt™, +mmature/grow-out’/harvest™

and —bkrood stock™.

Predators: total number of carcasses due to predators

Environmental: total number of carcasses due to environment (e.g. algae, low D.O)
Poor Performers: total number of carcasses due to poor performers (includes precocious
and maturing males and poor performers)

Handling/Transport: total number of carcasses due to handling, transport or mechanical
damage

—O1d”: total number of carcasses not of diagnostic quality (no reliable histological
diagnosis)

—Silvers™: total number of fresh carcasses that still have silver skin/scales and have died
most recently, due to: no apparent reason, or they may show signs of disease. These
carcasses are likely most reflective of the robust living _pmwduction population® and they
generally represent less than 1% of the dead group.

Matures: jacks — Pacific salmon species only
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APPENDIX 7.2 Map of Fish Health Sub-zones in British Columbia

& FinFigh Tenure Locations - July 2008

[ Fish Health Surveillance Zones

Mot appearing on this map is the central coast sub-zone 3.5 that spans the mainland coast from
Deas Channel northward to Douglas Channel. In 2009, sub-zone 3.5 had three to five active fish
farms operating at any given time in the Klemtu/Bella Bella region (see Table 7.3.1).
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APPENDIX 7.3 Active Marine Salmon Farms

Table 7.3.1 Active Marine Salmon Farms 2009 (by calendar quarter)

Atlantic Salmon Quarter 1 Quarter 2 Quarter 3 Quarter 4 Average
Sub-zone 2.3 W Vanc. Island Il 11 [0 13 I
Sub-zone 2.4 WW Vane. Island [i] 10 [0 I 9
Sub-zone 3.1 Sunshine Coast 2 2 2 | 2
Sub-zone 3.2 Campbell River L5 14 I I 13
Sub-zone 3.3 Broughton 4 13 13 K] 14
Sub-zone 3.4 Port Hardy 4 6 5] 7 5]
Sub-zone 3.5 Central Codst 5 4 3 4 4
Pacific Salmon

Fome 2 Vancouver Island 3 4 3 4 3
Fome 3 East of Vane. Island 5 i 5 3 5
Totals 05 70 63 70 67
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APPENDIX 7.4 Bacteriology Findings

Table 7.4.1: Bacterial Findings for Sub-zone 2.3 (SW Vancouver Island)
Atlantic Salmon Farm Audits 2009
# of farms with Number of . ;
Quarter # farll'nzi ¥ ﬁslh d bacteria positive fish (per Banterllztll SF:GIES
gl Sl cultured bacteria type) * e
Q1 5(4) 27 1 1 Alivvibrio wodanis
Jan - Mar -
Q2 i =
Apr— Jun l'-1- -1-4 1 5 Acmmonas salmonicida
3 . )
JuIyE Sept 5 a0 1 1 Vibrio splendidus
Ol:tuldinec 5] 32 0 0 Mo bacteria cultured
Totals 20(19) 103 3 7

* Oceasionally there are no fish available or suitable for sampling on a farm. When a site audit is condueted but no
samples are taken, the number of farms where samples were collected is indicated in brackets (e.g. 5(4) indicates
that 5 farms were visited but fish samiples were only available from 4 of those 5 farms).

~ Not all bacteria cultured are the cause of disease (i.e. pathogenic), many are opportunists. For a complete list of
the bacteria cultured and their classification as either pathogen or opportunist, see Table 7.4.10 at the end of this
appendix. Inaddition, a single carcass may be culture-positive for more than one type of bacteria.

Figure 7.4.1: Summary of Bacterial Findings from Sub-zone 2.3

Atlantic Salmon Farm Audits 2009

2009 Sub-zone 2.3 Summary Bacterdclogy
103 Fish Sampled

Salnon o

pathogens

cutured
n—a
3%
s HNosamonid
(: J"h-.._ U pothocens
o culurad
- 9%
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Table 7.4.2 : Bacterial Findings for Sub-zone 2.4 (NW Vancouver Island)
Atlantic Salmon Farm Audits 2009
Number of
R T ositive
# farms # fish with P Bacterial species
Quarter g fish (per
sampled sampled bacteria P cultured
cultured SRR
type)
Janq"Mar 2(1) g 0 0 Mo bacteria cultured
Q2 0 MNo bacteria cultured
AF i 4(3) 17 0
JulyEBS ept 4 18 1 1 Vibrio ichthoenteri
0 ctqili'.'l oc 5 19 1 1 Obesumbacterium sp
Totals 15(13) 63 2 2
Figure 7.4.2:  Summary of Bacterial Findings from Sub-zone 2.4

Atlantic Salmon Farm Audits 2009

2009 Sub-zone 2.4 Summary Bacterlology
63 fish sampled

- No salmorid
| S pathocens

(\-..‘____ cultured
n=G3
- ___4' 100%
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Table 7.4.3: Bacterial Findings for Sub-zone 3.1 (Sunshine Coast)
Atlantic Salmon Farm Audits 2009

# of farms Number of
Haarke # farms #t fish with positive fish Bacterial species
Ll sampled sampled bacteria (per bacteria cultured
cultured type)
Jant:i1Mar 1 8 0 0 Mo bacteria cultured
Aprriz.]un 1 3 0 0 Mo bacteria cultured
JuIy?ESEpt 1(0) 0 0 0 Mo bacteria cultured
Dl:tcf‘l:lec 1 5 0 0 Mo bacteria cultured
Totals 4(3) 16 0 0
Figure 7.4.3: Summary of Bacterial Findings from Sub-zone 3.1

Atlantic Salmon Farm Audits 2009

2009 Sub-zone 2.1 Summary Bacteriology
1E Fish Sampled

E—— Mo sa monid
| - psthogens

.\_‘___‘__‘___ r.||IT_|r::!.':|
- n=16
N 100%
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Table 7.4.4: Bacterial Findings for Sub-zone 3.2 (Campbell River)
Atlantic Salmon Farm Audits 2009
Number of
R # farms # fish w?ﬂ?f bf:;tr:fia positive fis_h Bacterial species
sampled | sampled it (per bacteria cultured
type)
2 2 Pseudoalteromonas sp.
Q1 6 92 1 Vibrio wodanis
Jan - Mar 1 i Fhotobacterium
phosphorum
1 1 Lactococcus lactis
Q2 6 42 2 2 Aliivibrio wodanis
Apr - Jun 1 Phaotobacterium
phosphorum
a3 5 40 1 1 Pseud
July — Sept 'seudomonas sp.
Dl:tgl‘l:le: 4 27 0 0 Mo bacteria cultured
Totals 21 141 B g9
Figure 7.4.4:  Summary of Bacterial Findings from Sub-zone 3.2

Atlantic Salmon Farm Audits 2009

2009 Sub-zone 3.2 Summary Bacteriology
141 Fish Sampled

e may Mo salmonid

o \ T pathogens
cultured
| n=141
\\_‘____ 100%
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Table 7.4.5: Bacterial Findings for Sub-zone 3.3 (Broughton)
Atlantic Salmon Farm Audits 2009
# of farms Number of
ATt # farms # fish with positive fish Bacterial species
sampled | sampled bacteria (per bacteria cultured
cultured type)
2
Alinibrio wodanis
Qi 1 Fseudoalteromonas sp.
B 45 4 Janthinobacterium
Jan - Mar 1 ks
5 Photobacterium
damsela
Q2 2 Eho_spho_bacten’um
Apr— Jun 5 25 1 ilopiscarium
Julyﬁssept B(5) 13 1 2 Proteus vulgaris
2 Aeromonas salmonicida
1 Aliivibrio sp.
Q4 5 20 4 1 Aliivibrio wodanis
Oct — Dec 1 Fseudomonas sp.
1 Carnobacterium sp.
1 Psychrabacter sp.
Totals 22(21) 113 10 17

Figure 7.4.5:  Summary of Bacterial Findings from Sub-zone 3.3
Atlantic Salmon Farm Audits 2009

2009 Sub-zone 3.3 Summary Bacteriology
113 Fish Sampled

Salmonid
pathogens
cultured
n=2

u]

2% ] ) _ Mo salmonid

‘\ i N pathogens
cultured

n=111

98%
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Table 7.4.6: Bacterial Findings for Sub-zone 3.4 (Port Hardy)
Atlantic Salmon Farm Audits 2009
# of farms Number of
Quarter # farms # fish with positive fish Bacterial species
sampled sampled bacteria {per bacteria cultured
cultured type)
Jan?‘IM o 3(2) 8 0 0 Mo bacteria culiured
Apr?z e 3 15 1 1 Fhotobacterium sp.
July?ssoapt 3 17 0 0 Mo bacteria cultured
Q4 1 Aliivibrio wodanis
Oct - Dec * G 5 1 P R
Totals 13(12) 54 3 3

Figure 7.4.6: Summary of Bacterial Findings from Sub-zone 3.4
Atlantic Salmon Farm Audits 2009

2009 Sub-zone 3.4 Summary Bacteriology
64 Fish Sampled

Salmonid
pathogens
cultured
n=1
2%

R S Mo salmonid
4 \ . pathogens

\\“__ culured
{ n=63
~. 98%
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Table 7.4.7: Bacterial Findings for Sub-zone 3.5 (Central Coast)
Atlantic Salmon Farm Audits 2009
# of fa Number of
' # farms # fish 'ﬂ":; b r:n:_ positive fish | Bacterial species
MATEE sampled sampled bl ke (per bacteria cultured
cultured
type)

Janri.lMar 2(1) 5 0 0 Mo bacteria cultured
Aprriz.]un 2 5] 0 0 Mo bacteria cultured
Julytiaﬁe pt 1 2 0 0 Mo bacteria cultured
Dl:tedl:l e 0 0 0 0 Mo bacteria cultured

Totals 5(4) 13 0 0

Figure 7.4.7:  Summary of Bacterial Findings from Sub-zone 3.5

Atlantic Salmon Farm Audits 2009

2009 Sub-zone 3.5 Summary Bacteriology
13 Fish Sampled

Mo salmonid
T pathogens
cultured
| n=13
T 100%
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Table 7.4.8: Bacterial Findings for Zone 2 (Vancouver Island)
Pacific Salmon Farm Audits 2009
# of farms Number of
Quart # farms # fish with BN Bacterial species
uarter sampled sampled bacteria B [per_ cultured
TeRaT acteria
_ type)
Jan?"Mar 1 5] 0 0 Mo bacteria cultured
Aprtiz.] e 2 11 0 0 Mo bacteria cultured
Q3 1 3 0 0 Mo bacteri Itured
July_—Sept O DACLErna Cultur
ﬂct?‘iﬂlec 1 1 0 0 Mo bacteria cultured
Totals 5 21 0 0
Figure 7.4.8: Summary of Bacterial Findings from Zone 2

Pacific Salmon Farm Audits 2009

2009 Zone 2 Pacifics Summary Bacteriology
21 Fish Sampled

ESEE S s Mo salmonid
\ ", pathogens
cultured

n=21

\“‘“——:— 100%
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Table 7.4.9: Bacterial Findings for Zone 3 (East of Vancouver Island)
Pacific Salmon Farm Audits 2009
# of farms Number of
o # farms # fish with positive fish Bacterial species
sampled sampled bacteria (per bacteria cultured
cultured type)
o 1 Vibrio sp.
Jan — Mar i 15 i
Q2 R T R A I e
P T 3 13 1 1 Listenella angullarum
1 Vibrio splendidus
1 Vibrio tapetis
Q3 i Aliivibrio sp.
July — Sept : 18 & Vibrio ordalli
1 Psychrobacter sp.
Aerococcus virdans
Q4 Mo bacteria cultured
Oct - Dec 1 5 0 B
Totals 11 51 4 (5]

Figure 7.4.9:  Summary of Bacterial Findings from Zone 3
Pacific Salmon Farm Audits 2009

2009 Zone 3 Pacifics Summary Bactericlogy
51 Fish Sampled

Salmonid

pathogens

cultured
n=2
48
T— Mo salmonid

\ ' pathogens
cultured
n=49

96%
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Table 7.4.10: Summary of Bacterial Organisms Cultured 2009

Salmon Pathogens

Opportunists / Environmental

Aeromona salmonicida
Listonella angullarum
Maritella viscosa
Vibrio ordalli

Aerococcus viridans
Aliivibrio sp.

Aliivibrio wodanis
Carnocbacterium sp.
Janthinobacterium lividum
Lactococcus lactis
Obesumbacterium sp.
Photobacterium damsela
Photobacterium ilopiscarium
Phatobacterium phosphoreum
Photobacterium sp.

Proteuws vuigaris
Pseudoalteromonas sp.
Pseudomonas sp.
Psychrobacter sp.

Vibrio ichthyoenteri

Vibrio sp.

Vibrio splendidus

Vibrio topetis

Vibrio wodanis




17

Supplement - Appendices to Fish Health Report 2009

APPENDIX 7.5 Molecular Diagnostics (PCR) Findings

Table 7.5.1:

Atlantic Salmon Farm Audits 2009

Molecular Testing Results for Sub-zone 2.3 (SW Vancouver Island)

Number of Malecular Tests
SNREieE # farms # fish — Positive | Organism
L sampled | sampled Fisci VHS - Sites | Identified
THNY IPNV | ISAV | rickeu
. NAS
=10
Q1 4 27 7 7 7 7 7 3 VHSv NAS
Jan-Mar
o 4 14 4 4 4 4 4 0 None
Apr-Jun
Q3 -
Jul-Sep ] 30 9 q 9 9 9 0 None
Q 4 e Pixciricketisia
Oct-Dec 6 32 9 9 9 9 9 I salmioniy
Totals 19 103 20 29 29 29 29 4
Figure 7.5.1: Summary of Molecular Diagnostics Findings from Sub-zone 2.3

Atlantic Salmon Farm Audits 2009

2009 Sub-zone 2.3 Summary of Molecular Diagnostics
15 Farms Sampled

WHSw NAS
n=3
16%
Piscinckettsia .~ TG ~.  Megative farms
salmonis ' n=15
n=1 9%

5%
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Table 7.5.2: Molecular Testing Results for Sub-zone 2.4 (NW Vancouver Island)
Atlantic Salmon Farm Audits 2009
Number of Molecular Tests
Quarier # farms # fish Positive Oreanism
s sampled sampled Pisei | yoper Sites Identified
IHNV | 1PNV | ISAV | rickets | 0
14
01
Jan-Mar 9 2 2 2 2 2 0 MNone
Q2 - _ . .
Apr-Jun = 17 % 4 4 4 4 0 None
Q3 5 5 5 5 5
JulSep 4 [ " 0 MNone
o 5 5 5 5 5 5
Oct-Dec B RY s 0 MNone
Totals 13 63 L6 I 6 L6 L6 I 6 0

Figure 7.5.2:  Summary of Molecular Diagnostics Findings from Sub-zone 2.4

Atlantie Salmon Farm Audits 2009

2009 Sub-zone 2.4 Summary of Molecular Diagnostics
13 Farms Sampled

S | _-_“____"“H Megative farms
n=13
100%
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Table 7.5.3: Molecular Testing Results for Sub-zone 3.1 (Sunshine Coast)
Atlantic Salmon Farm Audits 2009
Mumber of Molecular Tests
Quurier # Farms # hish Positive O rirsnisim
5 sampled sampled Pisci | yrprge- Sites Identified
THNY IPMNY ISAV rickett
Ap NAS
Q1 7 ) )
Jan-Mar | b 2 2 2 2 2 0 MNone
01 a
Afirahi | 3 | | | | | 0 Mone
5 0 0 0 0 0 0 0 0 N
JubSep one
04 -
Oct-Dec | 5 | | | | | 0 Mone
Tuotals 3 16 4 4 4 4 4 0

Figure 7.53: Summary of Molecular Diagnostics Findings from Sub-zone 3.1
Atlantic Salmon Farm Audits 2009

2009 Sub-zone 3.1 Summary of Molecular Diagnostics
34 Farms Sampled

. Negative farms
n=3
100%
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Table 7.5.4:

Molecular Testing Results for Sub-zone 3.2 (Campbell River)
Atlantic Salmon Farm Audits 2009

Number of Molecular Tests
Quarier # farms # hish Positive Orgamsm
y sampled sampled Pisci | 3 Sites Identified
THNV 1PN ISAY ricketls MAS
in i
Q1 "
Jan-Mar i iz 0 0 0 0 0 0 Mone
o 6 42 10 10 10 10 10 0 None
Apr=Jun
Q3 c
Jul-Sep 5 40 0 0 0 0 0 0 Mone
04 ] Pixcirickefivia
Oct-Dee 4 27 7 7 7 7 7 l salmonis
Totals | 141 as i3 a5 i3 i3 i

Figure 7.5.4:
Atlantic Salmon Farm Audits 2009

Summary of Molecular Diagnostics Findings from Sub-zone 3.2

2009 Sub-zone 3.2 Summary of Molecular Diagnostics
21 Farms Sampled

Piscirickettsia

salmonis
n=1
5% S TR
/,.-‘.____‘ . eganlzgnarms
95%
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Table 7.5.5: Molecular Testing Results for Sub-zone 3.3 (Broughton)
Atlantic Salmon Farm Audits 2009
Number of Molecular Tests
Quarier # farms & fish = Fositive Organism
s 3 . -
sarmpled sampled my | eny | sav | rieker | YESY Sites Identafied
sia AR
Q1 6 45 11 11 1l 1 1l VHSv NAS
Jan-Mar
o 5 25 7 7 7 7 7 2 VHSv NAS
Apr-Jun
Q3 2 5 5 5
Jul-Sep 5 13 5 5 5 ] 5 0 MNong
Q4 s a
Oct-Dec b 30 " B ) E 2 0 Mone
Totals 21 113 3l 31 31 31 3l 3
Figure 7.5.5: Summary of Molecular Diagnostics Findings from Sub-zone 3.3

Atlantic Salmon Farm Audits 2009

2009 Sub-zone 3.3 Summary of Molecular Diagnostics
21 Farms Sampled

WVHEv NAS
n=3
14%
RS, T e—. MNegative farms
s __\_E -\H""R_ n=18
| B6%

I
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Table 7.5.6: Molecular Testing Results for Sub-zone 3.4 (Port Hardy)
Atlantic Salmon Farm Audits 2009
Number of Molecular Tesits
; # farms # fhish — Fositive Oreanism
ShEits sampled sampled Pisel | iy Sites Identified
HNY | IPNV | 1SAV | rickets
in e

Q1 -
Jan-Manr 2 3 2 2 2 2 2 0 Mone

Q2 - c ; y ; ; /
T 3 15 4 4 4 4 4 0 Mone

Q3 3 5 5 5 5 5
JulSep 3 |7 : - = : : 0 Mone

Q4 ; i WVHSv
Oct-Dec & 2 6 8 g B 6 2 MNAS

Totals 12 o4 17 17 17 17 17 2

Figure 7.5.6: Summary of Molecular Diagnostics Findings from Sub-zone 3.4
Atlantic Salmon Farm Audits 2009

2009 Sub-zone 3.4 Summary of Molecular Diagnostics
12 Farms Sampled

VHSw NAS
n=2
17%

e = — Megative farms
""""--—----___.| .

n=10
83%
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Table 7.5.7: Molecular Testing Results for Sub-zone 3.5 (Central Coast)
Atlantic Salmon Farm Audits 2009
Number of Molecular Tests
# farms # fish Positive Oreanism
Pisci : ; ;
Quarter sarmpled sampled oy e e = Sites Identified
5 NAS
Q1 <
Jan-Mar " l l l l 1 0 Mone
a2 5
AiireTain 2 [i] 2 2 2 2 2 0 Mone
Q3
Jul-Sep I 2 l l l l 1 0 Mone
Q4 0 0 0 0 0 0 0 0 None
Oct-Dee
Totals 4 13 4 4 4 4 4 0
Figure 7.5.7:  Summary of Molecular Diagnostics Findings from Sub-zone 3.5

Atlantic Salmon Farm Audits 2009

2009 Sub-zone 3.5 Summary of Molecular Diagnostics
4 Farms Sampled

il ’ : .. Megative farms
n=4

. 100%

\R__
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Table 7.5.8: Molecular Testing Results for Zone 2 (Vancouver Island)
Pacific Salmon Farm Audits 2009
MNumber of Molecular Tests
o # farms # fish _ Positive Oreanism
SInicite sampled sampled Pisei | 4 gy Sites Identified
THNV | IPNV | ISAV | ricken | "o
sin E
Q1 y) 2 2
Jan-Mar I i 2 2 2 2 2 0 Mone
Q2 - - -
Aiseahiia 2 11 3 3 3 3 3 0 Mone
03 a
Jul-Sep I 3 I I I | I 0 Mone
Q4
Oct.Dec I | | | | | I 0 Mone
Totals 5 21 T 7 T T T 0

Figure 7.5.8: Summary of Molecular Diagnostics Findings from Zone 2
Pacific Salmon Farm Audits 2009

2009 Zone 2 Summary of Molecular Diagnostics
5 Pacific Salmon Farms Sampled

A e Negative Farms

n=5
: ‘i 100%
~_. 3
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Table 7.5.9: Molecular Testing Results for Zone 3 (East of Vancouver Island)
Pacific Salmon Farm Audits 2009
Numnber of Molecular Tests
Quarier # farms & fish = Fositive Organism
s 3 . -
sarmpled sampled my | eny | sav | rieker | YESY Sites Identafied
- NAS
sl
Q1 ; g : : : ;
Jan-Mar 4 2 4 4 4 4 4 0 MNone
Q2 3 3 5 5 5 5 5
Apr-Tun E 13 5 5 5 _ b 0 None
Q3 a 5 5 5
Jul-Sep 3 18 5 5 5 5 5 0 None
Q4 5
Oct-Dec | & 1 I I I | 0 None
Totals 11 51 1] 15 L5 15 L5 0

Figure 7.5.9: Summary of Molecular Diagnostics Findings from Zone 3
Pacific Salmon Farm Audits 2009

2009 Zone 3 Summary of Molecular Diagnostics
11 Pacific Salmen Farms Sampled

. ]_'_'___'“'“m Megative farms

' n=11
! 100%
~—_ 1 d
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APPENDIX 7.6 Audit Case Definitions

Bacterial Kidney Disease (BKD): A chronic granulomatous disease; the causative
agent is Renibacterium salmoninarum. BKD is diagnosed in an Atlantic salmon
population when the population is undergoing treatment for the disease, or if the fish
sampled show gross clinical signs of the disease as well as population-level
mortality.

BKD is often found in Pacific salmon populations to some degree. A Pacific salmon
farm is diagnosed as positive for BKD if the farm is under treatment for the disease
or if the fish sampled have gross clinical signs of BKD, histopathological lesions of
BKD and the farm is experiencing population-level losses to the disease.

Furunculosis: A septicaemic disease caused by Gram negative deromonas salmonicida.
Furunculosis is diagnosed in an Atlantic salmon population when the farm is
undergoing treatment for the disease or when sampled carcasses exhibit septicaemia
and population-level mortality.

Furunculosis disease rarely occurs in farmed Pacific salmon populations however the
definition matches that of Atlantic salmon with the disease.

Infectious Haematopoietic Necrosis (IHNv): A viral _sgticaemia® caused by a marine
rhabdovirus. Atlantic salmon appear to have little or no natural immunity to [HNv.
The infection and disease on a farm is diagnosed by means of a positive Polymerase
Chain Reaction (PCR) test for the virus and confirmation by cell culture. High
morbidity and mortality rates are often evident within 10 davs of the initial infection.
Farmed Chinook and Coho salmon are refractory to disease, but not the infection.

Loma salmonae: An endemic disease of Pacific salmon characterized by the presence
of xenomas in the gill, pseudobranch and some internal organs. Loma is a
microsporidian parasite found in fresh and saltwater populations of wild fish and in
marine farmed Chinook salmon. Farmed Chinook may exhibit substantial weekly
mortality rates over several months due to this parasite, particularly when water
temperatures are between 12°C to 17°C.

Marine Anaemia (MA): An endemic disease of farmed Pacific salmon characterized by
marked gill pallor, enlarged kidneys and spleens, ascites and exophthalmia. The
cause of this disease may include a retroviral infection and/or an intranuclear
microsporidian, Nucleospora salmonis. Marked haemoblast proliferation in specific
organs is the histopathological hallmark of the disease. Grossly MA can appear
similar and concurrent to BKD. A diagnosis of MA 15 a considered in Pacific
salmon populations if: the fish sampled have gross clinical signs of MA;
histopathological lesions of MA; the farm is experiencing population-level losses,
and severe BKD is not largely evident. Atlantic salmon do not appear to be afflicted
by this form of marine anaemia.
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Mouth Myxobacteriosis (mouth rot): A production disease of Atlantic salmon smolts
during initial months of entry to sea water when the smolts are small; the disease
tends to be problematic in spring-entered smolts, more so than in fall-entered smolts.
The bacterium Tenacibaculum maritimum is consistentlyv associated with the mouth
lesions and is generally accepted as the etiologic agent. This diagnosis is assigned to
an Atlantic smolt population when the group is being medicated for the disease, orif
the fish sampled show gross clinical signs and histological evidence of the disease as
well as population-level mortality (see VHS NAS for more information).

Net Pen Liver Disease (NPLD): Some farmed Atlantic smolts experience a debilitating
liver condition thought to be associated with the natural algal toxin microcystin LE.
The disease is environmental, not infectious, and is diagnosed as NPLD in Atlantic
smolt populations when characterized by hepatic necrosis, hepatocellular
megalocytosis and elevated mortality rates.

No Significant Findings / No Infectious Disease: Occasionally audits are scheduled
that result in: a lack of fresh silver carcasses awvailable for collection; or an
interruption of travel or assessment due to weather; dive problems; or active natural
harmtful algae blooms. On these occasions, insufficient data is available to assign a
diagnosis to the fish, nor is evidence of infection in numerous fish apparent.

Open diagnosis: The information collected and observations made during an audit are
often inconsistent with the results of laboratory tests, or the test results of the
samples submitted reflect a mixed etiolology, or _no pathogen observed®. Often
insufficient evidence exists to suggest population involvement of a specific disease
(i.e. there is a low mortality rate and few silvers are available). In these cases, one
must conclude that either the cause of death remains unknown or the mortality
observed is incidental and not sufficient to assign a farm-wide disease diagnosis.

Parasitic Meningitis and/or Encephalitis: Microsporidian and Myxosporean parasites
are indigenous to waters of BC and their appearance in the brains of some Atlantic
salmon carcasses suggests this form of brain inflammation could be an incidental
emerging disease, at least in selected groups of Atlantic salmon. The natural hosts of
the parasites and the routes of transmission remain unknown for those parasites
found sporadically in brains of Atlantic salmon. To date, the population-level
mortality rate is low and the condition is deemed a laboratory finding, not an
infectious disease (NID) or a production disease of salmon. There is no evidence that
these parasites are moving beyond the brain vault of their Atlantic salmon host.

Post-vaccination Peritonitis (PVP): The presence of adhesions and peritonitis is
observed grossly and histologically in farmed Atlantic and Pacific salmon that have
received intra-peritoneal oil based wvaccines. Severe PVP can decrease fish
productivity and perhaps contribute to low-level mortality and downgrades at harvest
due to adhesions and flesh melanisation.
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Rickettsiosis: A chronic granulomatous and systemic disease caused by the intracellular
pathogen Pisciricketisia salmonis. Rickettsiosis is diagnosed on an audit if the farm
has: silvers with gross clinical signs of septicaemic disease, a positive PCR test for
the pathogen. histopathological lesions by Piscirickettsia and population-level
losses, or if an oral medication is underway to control the disease mortality.

Skin ulcers: A production disease of salmon typically during initial months of entry to
sea water but it can also arise in larger or adult fish following physical handling or
trauma, such as transport, grading, strong currents (abrasions from netting). The
open skin lesions tend to develop during the cool-water winter months, sometimes
called _winter sores®. The primary cause of the lesion is questionable but
opportunistic and invasive bacteria of various types are alwavs associated with the
ulcers. This diagnosis is assigned to a fish population when the group is being
medicated as a result of skin ulcers, or if the fish sampled show gross clinical signs
and histological evidence of the disease as well as related population-level mortality
at that farm (VHS NAS may again have an association with these ulcers).

Viral Haemorrhagic Septicaemia, North American Strain, genotype IVa (VHS
NAS): A viral _sgticaemia’ caused by a rhabdovirus. VHS (NAS) is endemic in the
Pacific herring populations and its presence in BC farms coincides with the herring
migration. YVHS is diagnosed on an audit if there is a positive PCR for VHS virus
and/or positive culture on appropriate cell line, population-level losses (that may
reach 2% per month) or histopathological lesions consistent with VHS wiral
infection. In recent vears, VHS virus has been implicated as a confounding factor
and/or an influence to mortality in other _scondary infections® like mouth
myxobacteriosis.



29

Supplement - Appendices to Fish Health Report 2009

APPENDIX 7.7 BCSFA Mortality Reports

BCSFA Mortality Reports: Quarter 1 (Jan - Mar)

Notes

Average Morta |E Rate | Cuarer 1 2000 ]
Fish Health & Fish

Subfone Species Life stages Group # Site Rate
2l Zones Atlantic salman “Early“ 17 11 5.11%
2-3 Atlantic salmen "Later” 13 13 2.51%

2-4 arlantle salmen "Later” 11 11 D.38%
3-1+3-2 Atlantie salmon "Later" 18 18 D75,
33 Atlantic salmon "Later" 24 13 1.19%

J-4 + 3-5 Atlantic salmon "Later” 12 11 0.50%
4ll Fones * Atlantic salmon "Later™ T8 T2 0.T&%
all Zones Pa¢iflc saimon "Eariy" 9E 15 1.49%
EIl Fones Faciic salmon "Cater™ =8 10 T35

1 Rate figures are aggregate weighted averaces (agreed towth OC WAL - April 22, 2003
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1 Cary" 1 Cyed Cgg — Alovin f Larves | Fry —- Pro-omat [ = parr) 1
T gy g |
1 Gromw-uul F Hanvesl 1
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4 Thiz fleld haz heen added ta encompate 2 emal number of later (fegtage Atlantie samon (2.]., broodeicck) ralzed

in arzas other than the subzenes shown abows.
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BCSFA Mortality Reports: Quarter 2 (Apr — Jun)

Average Mortality Rate | Quarter 2 2000 |
[~ Fish Hsalth #Fish

Subdone Species Life stages Group £ Site Rate
All Zonss Atlantic salmon "Early" 21 12 . 85%
23 Etlantic salman " akar" 12 13 148"
Z Lrlantle salmen "Latar" 12 12 0.45%
31+ 3-2 Etlantic salmon "L atar" 18 18 0.85%
33 Atlantic salmon "Latsr” 24 20 0.58%
34+ 3-5 Atlantic salmen "Later" 11 11 0.28%
All Zones * Atlantic salmon "Later" &0 T4 0.T3%
All Zones Pacifie salman "Early" 143 24 0.99%
CRES AHTE Salmon TLatert 35 15 T 407

Notes
| Rale Migures are aggregete welghtsc sverages (agreed towth SCMAL  Apdl 25, 2003)

2 Deiinticns for lifeatagza:
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Grow-out f Hervost !
“Later” y Hmok ~ {— mmature soulk)  Hrocdetcck - SpenUFost-Spawn (pulic taciities] :
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Vaeslive Sdmon T e IFis e e el Oneans Cospks |
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TMansrzam (Pacific Naticnal Acuaculturs) | elicw Island Acvacutars . .
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4 Thia ficld has been addze to cneompesa a smal rumber of loter lifzatege Atanfic salmen (¢ q., broodatock) riscd
n orcas cthor fran the aukzonca shown ebovs.
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BCSFA Mortality Reports: Quarter 3 (Jul — Sep)

Notes

3

mEnrtinngs for HeEstR)as

Average Mortality Rate | Quarter 3 2009

Fish Health % Fish
SubZone Species Life stages Group 4 Site Rate
All Zones Atlantic salmen “Ea'ly“ 14 11 3.55%
23 atlantic salmon "Later” 12 13 1.83%
2L Arlantle salmen "Later” 11 11 1.85%
3-1+3-2 Atlantis salmen "Later” 17 17 0.83%
a3 Atlantic salmen "Later" ey | 17 0.83%
34 + 35 Atlantic salmon "Later" 11 11 1.55%
All Zones * Atlantic salmon "Later” 78 70 1.67%
All Zones Facific salmaon “Early™ 50 22 3.80%
All Zones Facific salmon "Later” 24 11 5.99%

1 Rste hgurss @re scoragets weohted averages (agresd towth B WAL Apnl 25, Z003)
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e A R e et
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1Cizdive Samn
Vizneg Seatocoe
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1Manne Hanest Canasdal Siolt sestams
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Ranfisk Canada {Zrege SAmen Soup)
1Targzt Marinz Preducta

V'pjpst Crast Fish Culnr=e

1

Esromeaunt § Harvest
i — immature adulk)

1Agniles re Induslies
Yomega Fatre

' ——
yoalstrean Crginzaring
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1
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1
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i Daiain the syst=n for fis quarisr 3
kvt msy ba inzomplsta

L L L L L L L L T N L L]

in areas othar than the sabzones shoan azove.

4 This fiedd h=s n2an addad in 2ammpass a amal number of laker (Hesfage adlantie salman (2 g |, brocosinek) ralsesd
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BCSFA Mortality Reports: Quarter 4 (Oct — Dec)

Hotes

Auerage Martality Rate | Quarter 4 2009 )
[ Tish Healin ZTish

SubZone Species Lifa stagss Group # Site R ate
Al Zones Atlantie salmean "Eary" 18 18 4.21%
Z-d Atlantle salmean “Latsr” 14 14 2.92%

2 Atlantic salmon "Latsr" 13 12 0.57T%

31 + 3.2 Atlantic salmon "Later" 20 19 5.04%
3-3 Atlantie salmon "Later™ 23 19 1.024%
34+3-6 Atlantle salman "Later” 13 12 0.27%
All Zones © Atlantic salmen "Latsr" 25 T 2 14%
All Tones Pacific =almon "Early" Bl 10 1.84%
all Tones Facitic salmon "Later™ 7 F 13.70%%

1 Ksta figures are aggrecale waigtad sveragee (agreed to et BU MAL Npnl 25, S00G)
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APPENDIX 7.8 BCSFA Fish Health Events

Fizh Health Events [ Quarter 1 2009 |
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Fizsh Health Events { Quarter 3 2009 )
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APPENDIX 7.9 Sea Lice Life Stages Defined
for Industry Monitoring and BCMAL Audits

Lepeophtheirus salmonis:

Adult female — includes all adult female lice, with egg strings (1.e. gravid female) or
without egg strings.

Motile Lice or Mobile Lice — includes all _not permanently attached® free-moving life stages:
adult females (as above) plus adult male and pre-adult male/female lice.

Caligus — total numbers of motile Caligus clemensi, or other species if detectable grossly.

Chalimus - attached immature stages of both Caligus and Lepeophtheirus. Both types are
categorised as chalimus since louse identification at those very early stages is not practical when
cage-side.

Year class — age of fish in saltwater.

o —Year class 17 represents fish groups that share a similar date of salt water entry with the
first fish on farm (i.e. within 6 months), plus the subsequent 12 months.

e Near class 2" is defined as the remaining time in saltwater after that initial 12 months.

* Broodstock held in saltwater would be included in the Year class 2 group, up to March
1* of the vear in which eggs will be collected. For broodstock relocated to freshwater
facilities, information on health will be included in the freshwater section of the BCSFA
industry database reports.
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APPENDIX 7.10 Sea Lice BCMAL Audit Statistics

Table 7.10.1 Sub-zone 2.3 (BCMAL Audits 2009) Quarterly Mean and Median Abundance of Motile and
Female Lepeophiheirus salmonis, Chalimus (L. salmonis & Caligus clemensi)y and Motile C. clemensi on
Atlantic Salmon (including tote counts).

Q1 Q2 Q3 Q4
Year Class 1 - 2009
Mean Median Mean Median Mean Median hiean Median
Nurmnber of Farms Audited (n) l 3 2 l
Motile 0.2667 0 00833 0 05000 0 0.3000 ]
Standlard Deviation (3D} 0.5164 0.3486 0.711E 0.5264
Female 0.0667 0 0.0444 ] 0.1 000 0 01000 0
D 0.3117 0,296 0.2906 0.2807
Chalimus 2.7500 2 0.9380 0 0.6600 0 03670 ]
a0 25805 30657 L3211 01,8455
Caligus Motile 3.8500 4 00111 0 |.3250 0.5833 0.5
50 L1604 0.1051 L5936 0.7253
Q1 Q2 Q3 Q4
Year Class 2 - 2009
Mean Median Mean Median hean Median hiean Median
Number of Farms Audited (n) 2 3 1 2
Motile |.0333 (.5 04167 0 0.1333 0 03017 0
50 1600 08059 0.3237 (. 7824
Female 3333 0 0.1500 0 0. 1000 0 02167 0
50 07582 0.4854 012807 01,4520
Chalimus [.5500 0.3056 0 0.0830 0 0.0500 ]
50 20227 09281 1.2725 (3.2484
Caligus Motile 21500 2 (0.2944 0 0.0500 0 02833 0
50 20715 (YR ] 01334 0.9706
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Table 7.10.2 Sub-zone 2.4 (BCMAL Audits 2009) Quarterly Mean and Median Abundance of Motile and
Female Lepeaphitheirus salmonis, Chalimus (L. salmonis & Caligus clemensi) and Motile C. clemensi on
Atlantic Salmon ({including tote counts).

Q1 Q2 Q3 Q4
Year Class 1 - 2009
Mean Median Mean Median Mean Median Mean Median
Number of Farms Audited (n) 0 l 2 3
Motile na® na 0. 1000 0 [.31a7 | 2.9056 2.5
Standard Devigtion ( S03) 02504 1.2486 20633
Female na na 0.0167 0 0.1 750 0 1.0222
ah 01291 0.3658 1.2949
Chalimus na na 0.6833 0 | 2300 | 0.4700 0
Calizus Motile ra na 0. 1000 0 | 4083 2 (.3550 0
a0 01334 1.1789 0.6362
Q1 Q2 Q3 Q4
Year Class 2 - 2009
Mean Median Mean Median Mlean Median Mean Median
Number of Farms Audited (1) l 4 0 0
Motile 20500 2 |.0a17 0 1z na i na
a0 1 3830 |.AB2Y
Female 0.4333 0 04875 0 na na na na
aD 0.6275 10171
Chalimus 0.3670 ] 0.0208 0 na na na na
an (1.8455 ]
Calizus Motile 0.0667 0 0.0042 0 ra na na na
a0 0.085] 0.0645

* na means no lice data was generated because no random audit was selecled or perfonmed, or no lice were present.
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Table 7.10.3 Sub-zone 3.1 (BCMAL Audits 2009) Quarterly Mean and Median Abundance of Motile and
Female Lepeophtheirus salmonis, Chalimus (L. salmonis & Caligus clemensi) and Motile C. clemensi on
Atlantic Salmon (including tote counts).

Q1 Q2 Q3 Q4
Year Class 1 - 2009
Mean Median Mean Median Mean Median Mean Median
MNumber of Farms Audited (n) | 0 l 0
Motile 00167 0 na na . 4167 na na
Standard Deviation (S0 0.1231 1.4740
Female 0 0 na na 0.5600 0 na na
5D 0 07951
Chalimus 0.5300 0 na na 0.0500 0 na na
an 0.9817 0.2799
Calizus Motile 0.0500 0 na na 0.1500 0 na ra
5D 0.1841 0.2099
Q1 Q2 Q3 Q4
Year Class 2 - 2009
Mean Median Mean Median Miean Median Mean Median
Number of Farms Audited (1) 0 | 0 l
Motile na na 0.6667 0 ra na (.9500 6.5
5D 09028 33678
Female na na 0.1 833 0 na na 3.2833 3
s 04315 2.0429
Chalimus na na 0 0 na na 3.4700 3
sD 0 2.8547
Calizus Motile na na 0 na na [.5333 1.3
sD o 06013
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Table 7.10.4 Sub-zone 3.2 (BCMAL Audits 2009) Quarterly Mean and Median Abundance of Motile and
Female Lepeaphtheirus salmonis, Chalimus (L. salmonis & Caligus clemens{) and Motile C. clemensi on
Atlantic Salmon (including tote counts).

Q1 Q2 Q3 Q4
Year Class 1 - 2009
hean Median hean Median Mean Median Mean Median
Number of Farms Aundited (n) l 2 0 l
Motle 04667 0 02800 0 na na 0L0500 0
Standard Deviation (S1) 0.7667 05519 0.2198
Female 0.0833 0 0.0200 0 na na 00167 0
s 0.2787 0.1407 0.1291
Chalimus 1.000 0 0.5200 0 na na 0.0670 0
a0 1.6657 0.9479 0.2458
Caligus Motile L4167 0.5 0.3200 0 na na 0.0167 0
&N 1.4797 0418 0.1291
Q1 Q2 Q3 Q4
Year Class 2 - 2009
Mean Median Mean Median Mean Median Mean Median
Number of Farms Aundited (n) 3 5 3 l
Motle 42889 3 0.4500 0 0.6000 0 | 4833 [.5
5D 35860 1.3368 09281 1.4165
Female |.T833 I 0.1 867 0 0.3333 0 0.1 833 0
an 20913 05230 06712 03902
Chalimus 3.3250 0 03887 0 [.0200 0 5.1 700 4
sD 54330 1.5400 14652 4,247
Caligus Motile 3.0278 0 0.0700 0 03778 0 27167 2.5
D 60807 0.2272 0.5249 0.6954
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Table 7.10.5 Sub-zone 3.3 (BCMAL Audits 2009) Quarterly Mean and Median Abundance of Motile and
Female Lepeophtheirus salmonis, Chalimus (L. salmonis & Caligus clemensi)y and Motile C. clemensi on
Atlantic Salmon (including tote counts).

Q1 Q2 Q3 Q4
Year Class 1 - 2009
Mean Median MhMedan MMedian Mean Median Mean Median
Number of Farms Audited (n) 1 4 | l
Motile 0.3000 0 0. 1042 0 (.3000 0 2.7500 2.
Standard Deviation (SD) 04308 0,308 06113 1.7039
Female 0.0333 0 0.0083 0 (.0500 0 |.1000
a0 01810 0.0911 02198 |.1335
Chalimus 0.3500 0 0.1500 0 0.7670 0 3.75 f
50 0.6476 0470 10193 3.6487
Caligus Motile [ 1500 0.2792 0 0 0 (46067 0.5
50 04318 06280 i 0.2787
Q1 Q1 Q3 Q4
Year Class 2 - 2009
Mean Median Mean MMedian Mean Median Mean Median
MNumber of Farms Audited (n) 2 2 2 3
Motile 06417 (.5 0.0917 {0 0.0417 0 31111 2.5
50D 0.643A 0.3011 01797 27267
Female 0.2917 0 0.0083 0 0.0250 0 | 4222
S0 04583 0.0913 0.1288 1662
Chalimus 0.0500 0 0.3000 0 0.0500 0 3.9200 f
S0 04534 1.30&7 0.2484 6392
Caligus Motile 0.0333 0 0.3000 (.5 0 |.2333
20D 0.1349 044653 0 | 4608
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Table 7.10.6 Sub-zone 3.4 (BCMAL Audits 2009) Quarterly Mean and Median Abundance of Motile and
Female Lepeaphitheirus salmonis, Chalimus (L. salmonis & Caligus clemensi) and Motile C. clemensi on
Atlantic Salmon ({including tote counts).

Q1 Q2 Q3 Q4
Year Class 1 - 2009
Mean Median Mean Median Mean Median Mean Median
Number of Farms Audited (n) 0 l 2 0
Motile Iz na 0. 1000 0 1.71a7 | ra na
Standard Devigtion ( S03) (02807 26598
Female na na 0 0 0.2667 0 na na
D o L0186
Chalimus na na 61333 ] 0.5420 0 na na
a0 1.8022 0.8554
Calizus Motile na na L3667 0.7083 0.5 na na
a0 0.6020 0.5329
Q1 Q2 Q3 Q4
Year Class 2 - 2009
Mean Median Mean Median Mean Median Mean Median
Number of Farms Audited (1) l 2 0 2
Motile 3.9500 4 2.2083 2 i na 7.2250 7
5D 1769 17911 3.9840
Female 21833 2 0.8417 0.5 na na 43083 4
a0 | 3872 L0148 2.7157
Chalimus 0.3830 ] | 6000 na na (0.3600 0
a0 0.8093 1.7412 0.7501
Calizus Motile 0.0333 0 0.2250 0 na na 0.1583 0
a0 | 38384 (0 2837 0.259]
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Table 7.10.7 Sub-zone 3.5 (BCMAL Audits 2009) Quarterly Mean and Median Abundance of Motile and
Female Lepeophtheirus salmonis, Chalimus (L. salmonis & Calious clemensi) and Motile C. clemensi on
Atlantic Salmon (including tote counts).

Q1 Q2 Q3 Q4
Year Class 1 - 2009
Mean Median Mean Median Mean Median Mean Median
Number of Farms Aundited (n) 0 l 0 0
Motile na na | .666a7 ra na ra na
Standard Deviation (S0 L.e750
Female na na 0.6333 0 na na na na
sD 10246
Chalimus na na 0.1 167 0 na na na na
Caligus Motile na na 0.6667 0.5 na na ra na
5D 01856
Q1 Q2 Q3 Q4
Year Class 2 - 2009
Mean Median Mean Median hean Median Mean Median
Number of Farms Aundited (n) l l l 0
Motile 0.4667 0 |.7383 3.1000 2.5 na na
5D 06214 13303 25226
Female 0.0%833 0 0.4000 0 1.2167 na na
5D 0.2757 0.5764 L2718
Chalimus [.4200 1 0.1 167 0 0.1670 0 na na
S0 1.3459 0.1724 04098
Caligus Motile 0.2667 0 0 0 0 0 ra na
D 06356 0 1]
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APPENDIX 7.11 Sea Lice BCSFA Reports (Tables and Graphs)

KEY:

Motile -~ Lepeophiheirus sp. (pre-adult and adult stages)
Female - Adult female Lepeophtheirus sp. (adult female)
Caligus - sp. (pre adult and adult)

Yearclass 1~ For salmon 1 year or less in seawater
Yearclass 2 ~ For salmon 2 years or more in seawater

Atlantic Salmon Sea Lice Abundances

Yearclazs 1 Yearclass 2

ZONESUBZOME

23 Mobile Female Caligus n ZOME/SUBZONE 2.3 Mobile Female Caligus n

Jan-09 0.80 0,33 0.46 i) Jan-09 0.28 013 0.22 1
std emor 0.39 0.19 018 std emror

Feb-09 0.62 0.21 015 3(6) Fab09 0.65 0.21 1.67 4
atd emor 0.39 0.15 0.03 std emror 0.45 014 0.2a

Mar-09 1.03 0.24 0.34 4(5) Mar-09 0.58 0.24 047 3§
atd emror 0.2a 0.09 016 std error 0.0a 0.06 0.11

Apr09 0.43 0.15 0.21 5(6) Apr-09 069 0.24 027 a§)
std emor 0.20 0.07 015 std emror 0.22 010 o1&

May-09 0.49 0.21 016 5(6) May-09 060 0.20 006 46
atd emor 0.33 0.15 0.09 std emror 0.21 0.06 0.05

Jun09 0.33 0.06 0.34 B8 Jun-09 0.84 0.46 003 243
atd emror 040 0.02 0.26 std ermror 0.58 0.42 0.02

Jul-09 027 0.1z 026 7(10) Jul-09 0.3a 0.21 018 47)
std emor 0.09 0.05 017 std emror 0.32 017 0.01

Aug-09 0.53 0.19 014 7(13) Aug-09 0.0z 0.0z ooz 24
std emor 0.22 0.09 0.07 std ermror 0.02 0.02 0.02

Sep-09 0.38 0.15 005 512 Sep09 0.14 0.05 004 a7
atd emror 0.20 0.09 0.03 std ermror 0.08 0.02 0.02

Oct-09 0.05 0.29 o0 7(14) QctH9 0.23 015 007 A
std emor 0.27 0.19 0.03 std emror

MNow-09 0.40 0.1 0.07 &10) MNow-09 0.27 015 0.02 3
atd emor 017 0.08 0.03 atd amror 0.15 0.09 0.02

Dec-09 0.83 0.28 0.28 5(8) Dec-09 0.21 012 006 45
std emror 0.2a 0.11 0.15 std error 0.1z 0.05 0.04
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Yearclass 1 Yearclass 2

ZONE/SUBZONE ZONESUBZONE

2.4 Mobile Female Caligus 2.4 Mobile Female Caligus n

Jan-09 1.47 0.63 o.1g Jan-09 210 118 01z 2
2td error 0.39 0.3 012 std emor i.B2 0.90 013

Feb-09 0.81 0.40 0.00 Feb-09 4.71 1.42 000 2(3)
std errar 0.59 0.21 0.00 std emor 2.59 0.60 0.00

Mar-09 1.11 0.40 0.02 Mar-09 1.30 0.35 0.00 3
2td error 0.94 0.36 0.01 2t emor 0.64 0.22 0.00

Apr-09 0.96 0.27 0.00 Apr09 0.55 0.21 o.ig 5(6)
=id ermor 0.87 0.27 0.00 shd emor 0.23 0.08 o018

May-09 0.34 0.05 0.00 May-09 0.95 0.20 0.00 2
std errar 0.28 0.05 0.00 std emor 0.85 013 0.00

Jun-09 018 0.02 0.02 Jun-09 0.61 0.32 0.02 4]
2td arror 010 0.01 0.01 st emor o018 0.o02 0.02

JulD9 0.50 0.03 0,00 Jul09 0.65 0,45 0,90 A4
std ermar 017 0.01 0.00 atd emor 0.47 oig 0.37

Aug-09 3.33 1.14 0.00 Aug-09 3.64 1.44 0.00 2
std errar 2.76 1.02 0.00 std emor 312 1.22 0.00

Sep-09 465 211 0.04 Sep-09 11.70 6,70 0.28  4(6)
2td arror 3.27 1.62 0.02 st emor 6.56 3.92 014

QOct-09 716 3.00 0,04 Oct-09 581 2.25 014 3
std ermar 5.28 219 0.02 atd emor 419 1.51 014

MNow=09 2.96 1.19 0.09 Now-09 11.52 5.26 0.00 3
std errar 0.48 0.27 0.07 std emor 6.06 2.80 0.00

Dec-09 277 0.94 0.09 Dec-09 G6.21 271 0.07 5(65)
atd error 0.50 0.33 0.07 atd emor 2.02 0.89 0.05
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Yearclass 1 Yearclass 2

ZONESUBZOME ZONE'SUBZOME
31 Mobile Female Caligus n 341 Mobile Female Caligus n
Jan409 Jan-09

std arror std arror
Feb43 Feb-09

std arror std arror
Mar-D9 Mar-09

std arror atd arror
Apr03 Aprd3

std arror std arror
May-09 May-09

std arror std arror
Juim-09 Juin-09

std arror atd arror
Jul-09 Jul-09

std arror std arror
Aug-09 Aug-09

std arror std arror
Sep-09 Sap-09

std arror atd arror
Oct-09 Oct-09

std arror std arror
Now-09 Nowv-09

std arror std arror
Dec-09 Dec-09

std arror std arror

NB- Sea lice abundance on salmon raised within sub-zone 3.1 has been so low since monitoring
began (2003) that the handling of these fish was deemed more harmtul than useful.

Consequently, this area was granted an exemption from routine sea lice counts until further

notice, vet opportune counts are conducted by farm staff whenever possible. Audit counts by

BCMAL continue (see Report Fig. 20a, 20b, and Table 7.10.3).
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Yearclazs 1 Yearclass 2
ZONESUBZONE

ZONE/SUBZONE

3.2 Mobile Female Caligus n 3.2 Mobile Female Caligus n

Jan-09 0.60 0.21 4.4 2 Jan-09 3.29 148 1.90 11
std arror 012 0.14 1.66 atd arror 0.45 0.24 1.06

Feb-09 1.47 0.18 1.91 2 Feb-09 2.28 099 1.16 11
std arror 0.92 018 018 atd arror 0.60 0.29 0.59

Mar-09 0.68 013 245 2 Mar-09 1.36 0.1 0.44 =]
std arror 0.22 0.05 1.07 atd arror 0.77 0.32 0.2

Apr-09 0.55 0.21 019 2 Apr09 0.37 012 0.33 a1}
std arror 0.3 013 0.07 atd arror 0.1a 0.07 0.26

May-09 0.52 0.07 1.77 2 May-09 0.45 019 0.26 8
std arror 0.30 0.05 1.60 atd arror 0.22 011 014

Jun=09 0.62 0.09 0.57 4 Jun-09 0.57 0.30 0.23 G
std arror 0.37 0.06 0.44 atd arror 015 0.09 0.20

JulD9 1.07 017 248 50(6) Jul09 0.99 046 0.90 4
std arror 0.32 0.1 2.74 atd arror 0.47 018 0.37

Aug-09 1.27 0.23 1.82 ] Aug-09 0.82 045 022 A4
std arror 0.40 0.05 0.93 atd arror 0.2a 011 010

Sep-09 113 0.51 046  B(7) Sep-09 2.64 1 .06 052 2
std arror 0.48 0.27 0.3 atd arror 0.14 046 0.07

Oct-09 147 0.29 0.2z 5 Oct-09 n " *
std arror 048 o.21 012 atd arror

Now-09 1.42 0.47 0.0 ] Now-09 1.12 0.28 1.18 1
std arror 0.62 018 0.04 atd arror

Dec-09 1.38 0.56 0.53 Fia Dec-09 1.98 0.95 0.50 1
std arror 0.61 0.24 0.21 atd arror
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Yearclass 1 Yearclass 2
ZONESUBZOME ZONE/SUBZOMNE
3.3 Mobile Female Caligus n 33 Mobile Female Caligus n
Jan-09 0.3z 0.03 0.26 3 Jan-09 0.98 0.56 0.29 13(14)
std error 0.10 0.01 0.26 std emror 0.26 017 011
Feb-09 0.22 0.02 0.51 3 Feb-09 093 048 014 12(14)
std error 0.08 0.01 0.34 std emor 0.32 019 0.07
Mar-09 0.1 0.03 0.35 4 Mar-09 1.12 0.59 0.1 1112}
atd error 0.06 0.02 0.21 std amror 0.8 0.40 0.00
Apr0d 0.16 0.07 0.1 3 Apr0d 0.09 0.03 0.02 11
0.07 0.01 0.07 std emror 0.03 0.01 0.01
May-09 0.1z 0.0z 024 45 May-09 0.16 0.08 0.05 a(10)
std error 0.06 0.02 0.22 std emor 0.09 0.06 0.03
Jun-09 0.09 0.03 019 =3 Jun-09 0.07 0.02 0.09 a8
atd error 0.04 0.02 018 std amror 0.03 0.01 0.05
Jul-09 0.09 0.0 0.02 T Jul-09 0.14 0.0 0.29 a8
std error 0.06 0.00 0.0 std emaor 0.07 0.03 021
Aug-09 0.10 0.03 010 T Aug-09 0.25 0.09 0.09 a8
std error 0.04 0.01 0.06 std emor 0.08 0.03 0.04
Sep-09 0.54 0.09 025 78 Sap-09 0.73 0.64 013 5
atd error 0.20 0.02 0.24 std amror 0.51 0.30 011
Oct-09 1.47 0,52 0.57 5E) Oct-09 2.80 1.32 0,06 a8
std error 0.60 017 0.38 std emaor 0.93 0.52 0.05
Nowv<09 0.13 0.03 006 34 Hov-09 ERE: 1.73 07FE  11(12)
std arror 0.10 0.02 0.04 std emror 0.85 0.58 0.33
Dec-09 0.26 0.02 003 45 Dec-09 3.83 158 0.65 a(10)
std error 0.16 0.01 0.02 std emror 2.14 0.75 0.42
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Yearclass 1 Yearclass 2

ZONE/SUBZONE ZONE/SUBZONE

34 Mobile Female Caligus n 34 Mobile Female Caligus n

Jan-09 1.32 0.32 0.41 2 Jan-09 1.08 0.56 0.54 2
itr:ar 0.56 0.14 013 =std error 0.14 0.08 0.54

Feb-09 0.67 017 018 3 Feb-09 1.97 0.95 0.88 2
:-t:cr 0.26 010 0.09 std armor 117 0.40 0.02

Mar-09 0.27 012 0.25 2 Mar-09 2.49 1.28 0.59 2
:-[r:::r 0.07 0.05 0.08 std arror 1.72 1.07 019

Apr-09 : g : Apr-09 1.15 0.51 010 4(8)
:-tr?nr =id error 0.54 0.26 0.04

May-09 0.21 0.04 013 2 May-09 0.9z 0.34 004 34
:-[rsor 0.11 0.02 012 =td arror 0.33 016 0.04

Jun-09 0.11 0.00 0.52 3 Jun09 0.81 0.33 0.26 3
z-tr:'jor 0.01 0.00 0.34 =td armor 028 o118 0.20

Jul09 016 0.0 1.00 3 Jul-09 0.59 0.25 0.05 3
:-[r:::r 0.05 0.01 0.08 std armor 0.20 013 0.05

Aug-09 0.52 [ = 0.75 3 Aug-09 0.40 0.21 0.48 3
ztr:ar 0147 0.07 0.39 =std error 016 0.1 0.25

Sep9 0.98 0.43 0.70 3 Sep-09 0.34 011 0.14 2
:-tr?cr 0.62 0.3 0.43 std armor 032 0.11 014

Oet-09 3.59 1.29 0.52 3i4) Oet-09 4.54 3.09 013 3
:-[rfor 2.24 0.8z 0.24 std arror 0.98 0.95 0.04

Nov-09 1.88 0.77 0.43 e Nov-09 5.69 370 013 3(4)
:-tr?or 0.21 D.239 0.35 std armor 1.51 0.a1 0.05

Dec-09 0.30 018 0.85 2 Dec-09 4.29 2.69 015 3(5)
:[r?or 0.10 013 0.85 std arror 1.21 0.21 0.01
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Yearclass 1 Yearclass 2
ZONESUBZONE
ZONE/SUBZOMNE 3.5 Mobile Female Caligus 3.5 Mobile Female Caligus n
Jan-09 0.54 0.25 0.03 Jan-09 0.24 0.06 0.11 2
atd emror 0.04 0.03 0.03 atd emror 0.19 0.06 0.1
Feb49 0.67 0.22 0.26 Feb-09 0.22 0.00 0.00 2
std emor std emor 0.1a 0.00 0.00
Mar-09 0.22 0.07 0.83 Mar-09 0.24 0.03 0.18 2
atd emraor atd emraor 0.09 0.01 018
Apr0d 0.44 0.08 1.04 Apr0d 0.234 0.1z i.70 2
atd emror atd emror 0.26 0.10 0.90
May-09 0.03 0.00 0.00 May-09 0.895 0.46 0.1 3
std emor std emor 0.42 0.23 0.08
Jun-09 0.02 0.00 0.00 Jun-09 0.91 0.53 0.09 3
atd smraor atd smaor 0.40 0.28 0.07
Jul-09 0.03 0.02 0.00 Jul09 2.26 1.17 0. 203
std emor std emor 042 0.15 0.00
Aug-09 0.45 0.10 0.08 Aug-09 3.00 1.90 0.00 1
std emor std emor
Sep-09 0.23 0.37 0.07 Sep-09 3.80 2.34 0.00 2
atd smraor atd smaor 343 2.3 0.00
Oct-09 2.27 0.42 0.03 Oct-09 * * *
std emor std emor
Now09 3.68 1.04 0.96 Now-09 0.55 0.22 0.13 1
atd emor 1.58 0.54 0.44a atd emor
Dec-09 5.97 2.98 0.22 Dec09 1.93 0.40 0.1& 3
atd emror std emror 164 0.26 0.10
Motes:

( ) ~ total number of farms counts for months where two counts have been requested.

* Reasons for missing farm lice counts
~5ite is fallow
~5ite is harvesting and < 3 pens left on site

~Smolt entry and < 3 pens on site, or <] month since third smolt pen entered
~Fish being treated for sea lice

~Fish being treated / managed for other fish health concerns
~Fish could not be handled due to environmental concerns, e.g. low DO
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Figure 7.11.1 Monthly mean abundance of motile and female Lepeophtheirus salmonis, and motile C.
clemensi on farmed Atlantic Salmon in sub-zone 2.3 as submitted to BCMAL by the BC Salmon
Farmers Association (BCSFA) in 2009,
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NE. Farm moenitoring and audit procedures continue to identify a transient presence of Caligus lice species in a
number of sub-zones. Caligus species are cornmon on non-salmonid fishes: their presence on salmon in 2009 is
attributable to wild herring and pilchard populations near salmon farms. Cafigis lice are ubiquitous in the Pacific
Ocean and recording their abundance on farmed fish can enable trend assessments over time.
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Figure 7.11.2 Monthly mean abundance of motile and female Lepeophtheirus salmonis, and motile C

clemensi on farmed Atlantic Salmon in sub-zone 2.4 as submitted to BCMAL by the BC Salmon
Farmers Association (BCSFA) in 2009,
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Figure 7.11.3 Monthly mean abundance of motile and female Lepeophtheirus salmonis, and motile C.

clemensi on Farmed Atlantic Salmon in sub-zone 3.1 ' as submitted to BCMAL by the BC Salmon
Farmers Association (BCSFA) in 2009,

This page is

intentionally blank

' Sea lice abundance on salmon raised within sub-zone 3.1 has been so low since monitoring began (2003 ) that the
handling of these fish was deemed more harmful than useful. Consequently, this area was granted an exemption
from routine sea lice counts until further notice, yet opportune counts are conducted by fanm staff whenever
possible. Audit counts by BCMAL continue (see Report Fig, 20a, 20b, and Table 7.10.3).
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Figure 7.11.4 Monthly mean abundance of motile and female Lepeophtheirus salmonis, and motile C

clemensi on Farmed Atlantic Salmon in sub-zone 3.2 as submitted to BCMAL by the BC Salmon
Farmers Association (BCSFA) in 2009,

Average monthly sea lice counts on farmed Atlantic Salmon
1 year or less in seawater) located in
BCMAL subzone 3 2
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Figure 7.11.5 Monthly mean abundance of motile and female Lepeaphtheirus salmonis, and motile C

clemensi on Farmed Atlantic Salmon in sub-zone 3.3 as submitted to BCMAL by the BC Salmon
Farmers Association (BCSFA) in 2009,
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Figure 7.11.6 Monthly mean abundance of motile and female Lepeophtheirus salmonis, and motile C

clemensi on Farmed Atlantic Salmon in sub-zone 3.4 as submitted to BCMAL by the BC Salmon
Farmers Association (BCSFA) in 2009,
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Figure 7.11.7 Monthly mean abundance of motile and female Lepeaphtheirus salmonis, and motile C

clemensi on Farmed Atlantic Salmon in sub-zone 3.5 as submitted to BCMAL by the BC Salmon
Farmers Association (BCSFA) in 2009,

Average monthly sea lice counts on farmed Atlantic Salmon
{1 year ar less in seawater) located in
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