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INTRODUCTION

Multinucleate Sphere Unknown (MSX) is an oyster disease caused by the parasite
Haplosporidium nelsoni. MSX mainly affects Eastern oysters (Crassostrea virginica), while Pacific
oysters (C. gigas) may be infected at low levels (<5%) with little to no associated mortality
(Friedman et al., 1991; Burreson et al., 2000). MSX can infect oysters of all ages, from spat to
adults, but mass mortalities (up to 95%) are typically observed in those more than two years old
(Haskin & Ford, 1979; Stephenson et al., 2003). Mass oyster mortality events were first reported
on the North American east coast in Delaware Bay and Chesapeake Bay in 1957 and 1959,
respectively (Andrews, 1962; Haskin et al., 1966). Warming winter temperatures induced by
climate change are thought to have facilitated the northward proliferation of MSX along the
American eastern seaboard. MSX was first documented in Canada in 2002 in Cape Breton, Nova
Scotia (Hofmann et al., 2001; Burreson & Ford, 2004; Burge et al., 2014). Annual provincial (See
Figure 1 for 2023 surveillance locations in PEI) and federal monitoring programs were
subsequently conducted with no further spread of the disease until 2024, when it was detected

in Prince Edward Island (PEI) and New Brunswick.

 Colville Bay |

Figure 1. Map of locations sampled in 2023 for oyster disease surveillance in Prince Edward
Island.



Despite many laboratory attempts, the controlled transmission of H. nelsoni from an infected
oyster to a non-infected oyster has never been successful, and it is therefore thought that an
unknown intermediate host transmits the parasite (Ford et al., 2018). The complete lifecycle of
H. nelsoniis currently unknown, but two life stages are well documented (Figure 2): multinucleate
plasmodia (4-50 um depending on number and size of the nuclei) and 7 um spores (Carnegie &
Burreson, 2012). Infections are acquired through gill and mantle tissue, then spread rapidly

throughout the oyster (oyster-diseases-CB). Spores may be released through feces; however,

their fate in the environment is unknown (Carnegie & Burreson, 2012). The infective stage is

believed to be a uninucleate form released by a spore (oyster-diseases-CB).
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Figure 2. Histological section through the digestive gland of C. virginica infected with H.

nelsoni, showing multinucleate plasmodia (P) and mature spores (S). Source: Haplosporidium
nelsoni (MSX) of Oysters.

Salinity and water temperature are environmental triggers for MSX severity (i.e., infection rates
and associated mortality). Haplosporidium nelsoni cannot survive in salinities below 10 ppt and
is only pathogenic above 15 ppt (Andrews, 1966; Haskin & Ford, 1982; Ford, 1985; Ford & Haskin,
1988; Hofmann et al., 2001). At water temperatures between 5 and 20°C, infections are acquired,
and the parasite proliferates (Ford, 1985). The infection period begins in the spring and continues
through the summer (Carnegie & Burreson, 2012). Peak mortalities of susceptible oysters occur

in the fall, when water temperatures return below 20°C, although mortality can vary from five


https://www.vims.edu/_docs/oysters/msx_dermo_fact_sheet.pdf
https://www.vims.edu/_docs/oysters/msx_dermo_fact_sheet.pdf
https://www.dfo-mpo.gc.ca/science/aah-saa/diseases-maladies/hapneloy-eng.html
https://www.dfo-mpo.gc.ca/science/aah-saa/diseases-maladies/hapneloy-eng.html

weeks to ten months after infection depending on prevalence, temperature, and salinity
(Andrews, 1966; Haskin & Andrews, 1988). Surviving oysters, and newly set spat first exposed to
MSX in the fall, may maintain infection throughout the winter, causing a mortality event the
following spring and summer (Haskin & Ford, 1979). Winter temperatures may affect disease
status of the following months, with mass mortality events typically occurring following warmer

winter conditions (Ford & Haskin, 1982; Haskin & Andrews, 1988; Paraso et al., 1999).

Oyster industries in the USA have used selectively bred oysters for “MSX-resistance” as their
primary means of protection (Carnegie & Burreson, 2012). This is done by breeding survivors of
earlier outbreaks which inherently show a higher tolerance and rapid growth, allowing them to
spawn and reach market size despite infection (Haskin & Ford, 1979). In the USA, “resistant”
oysters have been produced after two to three generations (Haskin & Ford, 1979), which may
take four to six years in hatcheries, and up to ten years in wild oyster populations. However, the
use of “resistant” oysters does not fully eliminate oyster mortality events, which have historically
been observed every few years in the USA (Carnegie & Burreson, 2011). Additionally, MSX has
been present in Cape Breton for more than 20 years with no evidence of natural resistance,
highlighting that much remains unknown about MSX infection in Atlantic Canadian populations

of C. virginica.

In June 2024, PEI FTSC staff were notified that oyster fishers had observed higher mortality than
typical in Bedeque Bay (see Figure 1). An initial investigation was conducted on 13 June 2024 and
oysters were sent to the Atlantic Veterinary College (AVC) for histological analysis. Results were
reported on 2 July 2024, suggesting the presence of plasmodial stages of a haplosporidian;
however, the species (H. nelsoni or H. costale) was unable to be determined by histology at the
time. This finding triggered the provincial veterinarian to notify the Canadian Food Inspection
Agency (CFIA), as MSX is a “federally reportable disease”, and all suspect cases must be reported.
Additional oysters were collected from Bedeque Bay by provincial staff on 3 July 2024 to confirm
the haplosporidian species by polymerase chain reaction (PCR) analysis, and the oysters were
transferred to the CFIA for confirmatory testing. On 11 July 2024, the CFIA confirmed that the
case definition for MSX had been met, and MSX was officially confirmed present in the Bedeque

Bay area. Rigorous province-wide sampling was subsequently conducted throughout the
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remaining months of 2024, by both the PEI FTSC and the CFIA, with results indicating the presence

of H. nelsoni in many oyster fishing and culture sites (Figure 3 and Appendix VI).

The primary objective of this report is to document MSX infection rates, H. nelsoni infection
severity, and oyster mortality rates in Bedeque Bay, while using Foxley River as a reference site.
This study follows oysters of different sources and ages to develop a comprehensive
understanding of local MSX effects. Additionally, all surveillance results collected in 2024 are

included in Appendix VI.

Figure 3. PEI MSX prevalence map based on wild and cultured oysters collected by both the
PEI FTSC and the CFIA from July to December 2024. White = not detected, light red = <10 %,
medium red = 10 - 50%, dark red = >50%.

METHODS

STUDY AREA

This report follows five sites in Bedeque Bay (site 4 was excluded due to low numbers of wild

oysters) and two sites in Foxley River (Figure 4).
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Figure 4. Sampling sites at (A) Bedeque Bay and (B) Foxley River. Hollow circles (W) indicate
overwintering locations for bagged trials.



MORTALITY ASSESSMENT & DISEASE STATUS: BY “TONGING”

Mature wild oysters were collected at five sites in Bedeque Bay (Figure 4A, Appendix |) on 26
August, 18 September, 18 October, 21 November (Site 6), and 26 November 2024 (Sites 1 - 3, 5).
Live and dead wild oysters (>50 mm) were collected using long-handled (6 to 12 feet) oyster tongs

that end in rake-like teeth (Figure 5). Samples were also collected on 11 December 2024 at sites

1 to 3 using a drag. Sites 5 and 6 were not assessed in December due to poor weather conditions.

Figure 5. Fishers in Bedeque Bay using tongs to harvest oysters.

At each site, sample collection continued until a minimum of 20 live oysters were obtained (totals
from 50 to 280 oysters including both live and dead). To assess mortality rates, live and dead
oysters were separated and counted (Figure 6). Dead oysters were defined as oysters with shells
still attached at the hinge, either gaping with meat or no meat contents. Singular oyster shells

were not quantified.



Figure 6. Oysters collected from Site 1 in Bedeque Bay on 26 November 2024. Live oysters on

the left and dead oysters on the right.

For each site, 20 live oysters were fixed with 10% formalin in seawater and submitted to the
University of Prince Edward Island Atlantic Veterinary College Aquatic Diagnostics Services (AVC-
ADS) laboratory for histological examination using light microscopy of paraffin embedded tissue
sections. Prevalences of infection and sporulation, as well as infection severity, were quantified.
Prevalence of infection is the percentage of samples that contain plasmodia stages of
Haplosporidium. During histological analysis, the plasmodia stages of H. nelsoni cannot be
distinguished from a related parasite H. costale, also known as seaside organism (SSO); therefore,
this number may represent both species. However, confirmations from PCR tests and sporulation
indicate that the plasmodia stages are highly likely to represent H. nelsoni. Prevalence of
sporulation is the percentage of samples that contain spores of H. nelsoni. Infection severity
provides a score as described by Carnegie and Burreson (2011) where 0 = none, 1 = mild, 2 =

moderate, and 3 = marked (severe).



MORTALITY ASSESSMENT USING BAGGED OYSTERS
At each of three sites in Bedeque Bay (Sites 1, 3 & 5; See Figure 4A), 100 mature wild oysters

were locally collected in September and stored in a vexar bag tied to a cement block to be held

on bottom. These oysters were counted every two weeks to assess mortality rates.

IMPACT ON NAIVE OYSTERS: “ENHANCEMENT OYSTERS”

At each site in Bedeque Bay and Foxley River (Figure 4), 400 one-year old wild seed (22 to 62 mm,
average 38 mm) from Bideford River were bagged (200 per bag, 2 bags per site; see Figure 7).
Prior to bagging in Bedeque Bay, the seed was spread by the PEI Shellfish Association (PEISA) as
part of their oyster enhancement program to repopulate wild beds for the commercial fishery.
PEI FTSC staff used tongs to collect the seed in Bedeque Bay, whereas the seed used in Foxley
River was received and bagged prior to spreading. The seed was tested on 19 July and 12
September 2024 to confirm that it was non-detect for MSX prior to introduction to Bedeque Bay
and Foxley River, respectively. Every two weeks, the 2023 wild seed was counted to assess
mortality rates, and 10 oysters were tested using PCR until MSX infection was confirmed at 100%

prevalence for two subsequent sampling dates. Histological analysis was conducted following

positive detections by PCR.

Figure 7. Enhancement oysters are counted (left) and placed in a vexar bag with a temperature
recorder (right).
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“WILD” CAUGHT VERSUS HATCHERY PRODUCED OYSTERS
2024 Wild Seed: At each site in Bedeque Bay, 600 wild seed (2024 year class) collected in Mill

River (average 25 mm:; Figure 8) were bagged (300 per bag, 2 bags per site). Time 0 PCR analysis
indicated that 12% (6/49) of the seed tested positive for MSX; therefore, it was decided to only
use the seed in Bedeque Bay where MSX prevalence was already considered high, and not in
Foxley River where the trial sites remained non-detect. Results for the 2024 wild seed are not

currently included in this report and will become available starting in spring 2025.

2024 Hatchery Seed: At each site in Bedeque Bay and Foxley River, 600 selectively bred (for
optimal production, not MSX resistance) hatchery seed (2024 year class) from Mallet Hatchery in
New Brunswick (average 25 mm; Figure 8) were bagged (300 per bag, 2 bags per site). Time 0
PCR analysis indicated that all seed tested negative for MSX prior to introduction. Results for the

2024 hatchery seed are not currently included in this report and will become available starting in

spring 2025.

Figure 8. Oyster seed sourced from Mill River (left) and from Mallet Hatchery in New Brunswick
(right).

ENVIRONMENTAL CONDITIONS

Water temperature loggers (Onset HOBO TidbiT MX2203 Wireless Temperature Data Logger 400)
recorded hourly water temperature (on-bottom) at each site in Bedeque Bay and Foxley River,
except for Bedeque Bay Site 1 which had a Star-Oddi DST CTD (Conductivity, Temperature and

Depth) logger to provide hourly water temperature and salinity measurements (Appendix Il).
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Measurements of water temperature and salinity were additionally obtained at 0.5 to 1 m below

surface using a Hoskin Scientific Pro30 Conductivity Meter every two weeks (Appendix IIl). Hourly

bottom water temperature and salinity measurements for the winter months will become

available when the trial equipment is retrieved in Spring 2025.

All bags used for the monitoring activities were moved to deeper water and sunk in cages for the

winter to ensure no ice contact during freeze-up (Figure 9). Sinking of the winter cages took place

on 29 October 2024 in Bedeque Bay and on 4 November 2024 in Foxley River. All bags will be

returned to their original sites in early Spring 2025 for continued monitoring.

Bedeque Bay Foxley River
2 sites
7 bags per site 4 bags per site
5100 oysters total 2000 oysters total
Mature wild oysters
(100)
2023 wild seed 2023 wild seed 2023 wild seed 2023 wild seed
(200) (200) (200) (200)
2024 wild seed 2024 wild seed
(300) (300)
Hatchery seed Hatchery seed Hatchery seed Hatchery seed
(300) (300) (300) (300)

Figure 9. Oyster bags used for the 2024 monitoring activities are placed in an oyster cage and
moved to deeper water for the winter. Numbers presented here are indicative of starting

numbers, not the exact number remaining in each bag for overwintering.
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RESULTS

MORTALITY ASSESSMENT & DISEASE STATUS: BY “TONGING”

Estimated mortality of mature wild oysters in Bedeque Bay ranged from 27 to 62% in August, 29
to 70% in September, 54 to 76% in October, 69 to 83% in November, and 56 to 88% in December
(Figure 10). Average mortality increased each month, from an average of 34% in late August to
an average of 77% in mid December. Note that results from December do not include sites 5 or

6 and may therefore be skewed. Site 2 showed generally greater mortality rates than the rest of

the sites.

Bedeque Bay

100 4 Site 1 n=481to0 278
Site 2

Estimated Mortality (%)

Aug 26 Sep 18 Oct 18 Nov 21-26 Dec 11
Sampling Dates (2024)

Figure 10. Estimated mortality of mature wild oysters collected by tonging at five sites in
Bedeque Bay. Note that samples were collected using a drag in December.

Some of the dead oysters observed had very clean (“shiny”) shells on the inside (Figure 11). The

cleanliness of the inside of oyster shells may provide a relative indication of the timing of

mortality.
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Figure 11. Oysters with one shell removed to show the "shininess" of the shell, as an indication
of the relative timing of mortality.

MSX prevalence, determined by histology (as example, Figure 12), in mature wild oysters in
Bedeque Bay ranged from 0 to 60% in July, 78 to 100% in August, 80 to 100% in September, 85
to 100% in October, 84 to 100% in November, and 90 to 95% in December (Appendix IV). The
average MSX prevalence by histology was significantly lower in early July (average 26%) than in
all other sampling months (August to December), which averaged 92-94%. Average MSX

prevalence was similar at all sites, except site 6, which showed lower prevalence (Figure 13D).

(3

l‘..o 4
o "
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-

Figure 12. Histological examination of an oyster collected at Site 1 in Bedeque Bay showing
mature MSX spore production. Photo credit D. Groman.
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Prevalence of sporulation ranged from 14 to 35% in August, 10 to 60% in September, 15 to 25%
in October, 5 to 30% in November, and 5 to 20% in December (Appendix V). Sporulation was
generally greatest in September, as well as lowest at site 3 (Figures 13E-F). Average MSX infection
severity ranged from 1.3 to 2.4 on a scale from 0 to 3 (Appendix IV; see Figures 13 & 14 for
distribution of scores). Overall, average infection severity was lowest in August (1.6) and highest
in September (2.1) and October (2.0; Figures 13G & 14). Site 6 showed generally lower infection

severity scores than the other sites (Figure 13H & 14).
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Figure 13. Boxplots of mortality estimates, and histological results of mature wild oysters
collected by tonging in Bedeque Bay. Results from July and December are not included to
allow for consistency between sites.
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Bedeque Bay (Mature Oysters)

Site 1 Site 2 Site 3 Site 5 Site 6

Aug
26

Sep

18 0 - None

1-Mild

Oct
18

Nov
21/26

eee

¢
’
¢
4

Dec

11 NA NA

¢ecececs

Figure 14. MSX infection severity scores by histology of wild oysters collected by tonging in

eeeee:

Bedeque Bay. Note that samples were collected using a drag in December.
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MORTALITY ASSESSMENT USING BAGGED OYSTERS

Mature wild oysters were bagged and held on bottom at three sites in Bedeque Bay and assessed
every two weeks for cumulative mortality (Figure 15). Oyster mortality rates were generally
consistent for the duration of the trial, although large differences between sites were observed.
After 41 days, site 1 had the greatest cumulative mortality at 64%. Sites 5 and 3 showed

cumulative mortalities of 49% and 25%, respectively.

Bedeque Bay

100 4 Site 1 n=100
Site 3

75

Oct 29

Cumulative Mortality (%)

Figure 15. Cumulative mortality of mature wild mature oysters, held in vexar bags on bottom,

in Bedeque Bay (top). Oysters from Site 1 in Bedeque after 15 days (bottom left) and close-up
of dead oysters (bottom right).
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IMPACT ON NAIVE OYSTERS: “ENHANCEMENT OYSTERS”
In Bedeque Bay, all 2023 wild seed reported 100% MSX prevalence by PCR (10/10 oysters tested)

within 40 to 50 days (Figure 16). The quickest MSX prevalence progression was observed at site
5, which reported 38% by day 13, 60% by day 32, and 100% by day 42. Cumulative mortality was
the greatest at site 5, reaching 11% in bag 1 and 41% in bag 2. It is unclear why bag 2 experienced
much greater mortality than bag 1, as no other differences in bag condition were observed. Site
1 tested non-detect for MISX for the first 22 days, then reported 70% by day 35 and 100% by day
50. At site 1, cumulative mortality reached 12% in bag 1 and 5% in bag 2. Site 3 showed the
slowest MSX prevalence progression, reporting non-detect by day 14, 10% by day 28, and 100%
by day 43. Cumulative mortality was lowest at site 3, reaching 6% in both bags. In Foxley River,
the 2023 wild seed reported non-detect for MSX for the duration of the trial (53 days), with the
exception of one positive detection at site 1 on day 40 (Figure 17). All samples collected on day
40 were subsequently sent for histological analysis, where MSX infection was confirmed (severity
score of 1 on a scale from 0-3) in the gonads for the positive detection. Cumulative mortality

remained low (<3%) at both sites.

Histological analysis of 2023 wild seed in Bedeque Bay showed MSX prevalences ranging from 30
to 90% in early October and 80 to 100% in mid- and late-October (Appendix V). Average MSX
prevalence by histology increased from 63% in early October to 93% in late October. Site 3
consistently showed the lowest MSX prevalence by histology as well as the lowest MSX infection
severity. Although individual sites showed fluctuating infection severity scores (Figure 18), the
average of all three sites increased throughout the month of October. Prevalence of sporulation
ranged from 0 to 40% throughout October with greatest sporulation observed at site 5 (Appendix
V).
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A

Day 68

Sep 18-23 Oct 3 Oct 29

Sampling Dates (2024)

¥ MSX Prevalence by PCR (%), n=10
® Cumulative Mortality Bag 1 (%), n =200
B Cumulative Mortality Bag 2 (%), n =200

Figure 16. Results from wild seed (2023) kept in bags on the bottom in Bedeque Bay. Bottom
salinity (plot A) and water temperature (grey) were recorded hourly. MSX prevalence
determined by PCR and cumulative mortality assessments were determined every two
weeks.
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Foxley River - 2023 Wild Seed
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Figure 17. Results from wild seed (2023) kept in bags on the bottom in Foxley River. Bottom
water temperature (grey) was recorded hourly. MSX prevalence determined by PCR and
cumulative mortality assessments were determined every two weeks.
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Figure 18. MSX infection severity scores by histology of 2023 wild seed kept in bags on the
bottom in Bedeque Bay.
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“WILD” CAUGHT VERSUS HATCHERY PRODUCED OYSTERS

This portion of the monitoring activity was initiated in October 2024. Time 0 PCR analysis
indicated that all hatchery seed tested negative for MSX prior to introduction. Results for the
2024 hatchery seed are not currently included in this report and will become available starting in

spring 2025.

ENVIRONMENTAL CONDITIONS

Bottom water temperatures in Bedeque Bay ranged from 16 to 23°C (averaging 18 to 19°C) in
September and from 5 to 17°C (averaging 12 to 13°C) in October (Figure 16; Appendix Il). Bottom
water temperatures in Foxley River ranged from 5 to 18°C (averaging 12°C) in October (Figure 17;
Appendix Il). Bottom salinity measured at Bedeque Bay site 1 ranged from 18 to 27 ppt (average
24 ppt) in September and from 17 to 26 ppt (average 23 ppt) in October (Figure 16). The optimal
temperatures and salinities for MSX severity (infection rates and associated mortality) are
between 5 and 20°C, and >15 ppt; therefore, September and October 2024 represented a

timeframe for optimal MSX severity.

DISCUSSION

MSX INFECTION RATES AND ASSOCIATED OYSTER MORTALITIES
In June 2024, PEI FTSC staff responded to an oyster mortality report in Bedeque Bay, which

suggested the presence of MSX. By early July, mature oyster populations in Bedeque Bay showed
MSX prevalences ranging from 0 to 60%. From August to December 2024, monthly testing for
MSX prevalence by histology and oyster mortality estimates were conducted on mature oyster
population in Bedeque Bay to track MSX infection and associated mortality. MSX prevalence was
significantly higher, ranging from 78 to 100%. Our results seem to align with seasonal prevalence
trends observed in the USA, where the infection period begins in the spring and continues
through the summer and fall (Carnegie & Burreson, 2012). Previous studies in the USA have
shown that mortalities of susceptible oysters are observed five weeks to ten months after
infection, depending on MSX prevalence as well as temperature and salinity, with peak
mortalities observed in the fall when water temperatures return below 20°C (Andrews, 1966;
Haskin & Andrews, 1988). Estimated mortality rates of mature oysters in Bedeque Bay increased

each month from August (21 to 62%, average 34%) to December (56 to 88%, average 77%).
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Historical mortality events in the USA have shown up to 95% mortality within two years of
infection, therefore it is possible that we may see a continued increase in oyster mortalities in

2025.

To gain a higher-resolution understanding of infection rates and subsequent mortalities, we
conducted bi-weekly testing for MSX prevalence by PCR and quantified cumulative mortality in
2023 wild seed introduced to Bedeque Bay and Foxley River and kept in bags on the bottom from
August to the beginning of November 2024. In Bedeque Bay, all 2023 wild seed reached 100%
MSX prevalence by PCR after 1.5 months and reached cumulative mortalities between 5 and 12%
within 2.5 months (except for site 5 bag 2, which reached 41%, although it is unclear why this bag
experienced much greater mortality). In Foxley River, all but one of the 2023 wild seed tested
non-detect for MSX by PCR and cumulative mortality remained negligible (<3%) after 1.5 months.
All seed is being kept on the bottom throughout the winter months, and trials will continue in
the spring 2025 to gain an understanding of overwintering effects on MSX prevalence and oyster
mortality. Bottom water temperature and salinity are being recorded throughout the winter and
spring months to link environmental conditions to MSX effects. Bags of 2024 wild seed and 2024
hatchery seed were additionally introduced to the trial sites in October 2024 and overwintered

on the bottom, to be monitored starting in spring 2025.

SPATIAL VARIATION

Histological results showed much variation between the five study sites in Bedeque Bay,
highlighting the complexity of MSX infection patterns and suggesting that one study site per
system (i.e., bay, harbour, river) is likely not representative of MSX dynamics within the entire
system. Freshwater input may drive some of this variation (Paraso et al., 1999). The Dunk and
Wilmot Rivers may create different hydrodynamics at sites 1, 2, and 5, compared to sites 3 and 6
which are located closer to the outlet of the bay. Additionally, habitat differences between sites,
such as substrate (rocky vs muddy bottom), amount of seaweed, the presence of predators
(crabs, sea stars), or co-infection with other parasites or pests (such as Cliona boring sponges
which are prevalent in Bedeque Bay) may affect oyster vulnerability to illness and environmental
stress between sites (e.g., Tracy et al., 2024). This may explain why higher/lower MSX prevalence

or infection severity did not necessarily translate to higher/lower oyster mortality in the present
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study. For example, site 6 generally showed the lowest MSX prevalence and severity, yet
mortality rates were similar to the rest of the sites. Site 2 serves as another example of this
disconnect, as MSX prevalence and severity were comparable to the other sites, yet mortality

rates were consistently higher.

SPORULATION

In Bedeque Bay, sporulation reached up to 60% prevalence in mature oysters and up to 40%
prevalence in 2023 wild seed. This contradicts past studies from the United States, which
suggested that sporulation is rare (less than 1%) in mature infected oysters but is more common
(up to 83%) in infected oysters that are less than 1-year old (Barber et al., 1991; Burreson, 1994).
Andrews (1984) suggested that spores of H. nelsoni are too rare to be a probable source of
infection in C. virginica populations. Since i) direct oyster to oyster MSX transmission experiments
failed and ii) sporulation has been extremely rare in mature oysters, researchers have concluded
that an intermediate host is likely required to complete the H. nelsoni lifecycle (Ford et al., 2018).
However, Haskin & Andrews (1988) suggested that perhaps H. nelsoni could complete its lifecycle
by producing spores in juvenile oysters, but that they have been underrepresented in sampling
programs and therefore not properly considered. A sampling effort was therefore established
between 1988 and 1994 to test this theory (see Ford et al., 2018 for details). Barber et al. (1991)
suggested that spat may have a metabolic element required for spore development that is not
present in mature oysters. However, several studies have since shown that even in the absence
of spore production in spat, naive oysters deployed as sentinels continued to experience heavy
MSX infection (Ford et al., 2009; Carnegie & Burreson, 2011; Ford et al., 2012; Ford & Bushek,
2012). There is therefore no current evidence that spores produced within oysters are the
principal source of MSX infection and transmission. Our results present new findings, not
previously seen in oyster populations in the USA, highlighting the need to understand how
Atlantic Canadian oysters may interact differently with H. nelsoni and react differently to MSX

infection.
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CONCLUSION

This study assessed MSX infection and associated oyster mortality by conducting monthly

monitoring of mature oysters in Bedeque Bay, and bi-weekly monitoring of 2023 wild seed in
Bedeque Bay and Foxley River. Using histological methods, mature oyster populations in
Bedeque Bay showed MSX prevalences ranging 0 to 60% in early July, and 78 to 100% from August
to December. Estimated oyster mortality increased from August (21 to 62%) to December (56 to
88%). Bottom water temperature and salinity were recorded hourly to provide linkages to
environmental conditions, confirming that September and October 2024 fell within the window
of greatest MSX severity (5 to 20°C). In Bedeque Bay, all 2023 wild seed reached 100% MSX
prevalence by PCR after 1.5 months and reached cumulative mortalities between 6 and 12%
within 2.5 months. In Foxley River, almost all 2023 wild seed tested non-detect for MSX by PCR
and cumulative mortality remained negligible (<3%) over 1.5 months. Seed of various sources
(2023 wild seed, 2024 wild seed, 2024 hatchery seed) is being kept on the bottom throughout
the winter for continued monitoring in spring 2025. Sporulation reached up to 60% prevalence
in mature oysters and up to 40% prevalence in 2023 wild seed, contradicting past studies from
the United States, which suggested that sporulation is rare (less than 1%) in mature infected
oysters but is more common (up to 83%) in juveniles. Much remains unknown about MSX,
particularly regarding Atlantic Canadian populations of oysters. High-resolution monitoring will

continue in 2025 to better understand MSX impacts on the PEI oyster industry.

-24-



REFERENCES

Andrews, J. D. (1962). Oyster mortality studies in Virginia IV. MSX in James River public seed
beds. Proc. Natl. Shellfish. Ass. 53, 65—-84. https://scholarworks.wm.edu/vimsarticles/1275

Andrews, J. D. (1966). Oyster mortality studies in Virginia V. Epizootiology of MSX, a protistan
pathogen of oysters. Ecology. 47, 19-31. doi: 10.2307/1935741

Andrews, J. D. (1984). Epizootiology of diseases of oysters (Crassostrea virginica), and parasites
of associated organisms in eastern North America. Helgolédnder Meeresunter. 37, 149-166. doi:
10.1007/BF01989300

Barber, B. J., Kanaley, S. A., and Ford, S. E. (1991). Evidence for regular sporulation

by Haplosporidium nelsoni (MSX) (Ascetospora: Haplosporidiidae) in spat of the American
oyster, Crassostrea virginica. J. Protozool. 38: 305-306. doi: 10.1111/j.1550-
7408.1991.tb01363.x

Beresford, R. (2019). The influence of environmental factors on the progression of
Haplosporidium nelsoni (MSX) in Crassostrea virginica (American oyster) on Cape Breton Island,
Nova Scotia, Canada. PhD thesis, Dalhousie University, Halifax, NS, Canada.
http://hdl.handle.net/10222/76352

Burge, C. A,, Eakin, C. M., Friedman, C. S, Froelich, B., Hershberger, P. K., Hofmann, E. E., et al.
(2014). Climate change influenced on marine infectious diseases: Implications for management
and society. Annu. Rev. Mar. Sci. 6, 1.1-1.29. doi : 10.1146/annurev-marine-010213-135029

Burreson, E. M. (1994). Further evidence of regular sporulation by Haplosporidium nelsoni in
small oysters, Crassostrea virginica. J. Parasitol. Res. 80, 1036-1038. doi: 10.2307/3283456

Burreson, E. M., Stokes, N. A., and Friedman, C. S. (2000). Increased virulence in an introduced
pathogen: Haplosporidium nelsoni (MSX) in the eastern oyster Crassostrea virginica. J. Aquat.
Anim. Health, 12, 1-8. doi: 10.1577/1548-8667(2000)012%3C0001:IVIAIP%3E2.0.CO;2

Burreson, E. M., and Ford, S. E. (2004). A review of recent information on the Haplosporidia,
with special reference to Haplosporidium nelsoni (MSX disease). Aquat. Living Resour. 17, 499—
517. doi: 10.1051/alr:2004056

Carnegie, R. B., and Burreson, E. M. (2011). Declining impact of an introduced pathogen:
Haplosporidium nelsoni in the oyster Crassostrea virginica in Chesapeake Bay. Mar. Ecol. Pro.
Ser. 432, 1-15. doi: 10.3354/meps09221

Carnegie, R. B., and Burreson, E. M. (2012). “Perkinsus marinus and Haplosporidium nelsoni,” in
Fish Parasites: Pathobiology and Protection. Eds. P. T. K. Woo and K. Buchmann, 92-108. doi:
10.1079/9781845938062.0092

-25-


https://hmr.biomedcentral.com/
https://doi.org/10.1146/annurev-marine-010213-135029

Ford, S. (1985). Effects of salinity of survival of the MSX parasite Haplosporidium nelsoni in
oysters. J. Shellfish Res. 5, 85—90.

Ford, S. E., and Haskin, H. H. (1982). History and epizootiology of Haplosporidium nelsoni (MSX),
an oyster pathogen in Delaware Bay, 1957-1980. J. Invertebr. Pathol. 40, 118-141. doi:
10.1016/0022-2011(82)90043-X

Ford, S. E., and Haskin, H. H. (1988). Management strategies for MSX (Haplosporidium nelsoni)
disease in eastern oysters. Am. Fish. Soc. 18, 249-256.

Ford, S. E., Allam, B., and Xu, Z. (2009). Using bivalves as particle collectors and PCR detection to
investigate the environmental distribution of Haplosporidium nelsoni. Dis. Aquat. Org. 83, 159—
168. doi: 10.3354/dao02018

Ford, S. E., and Bushek, D. (2012). Development of resistance to an introduced marine pathogen
by a native host. J. Mar. Res. 70, 205-223. doi: 10.1357/002224012802851922

Ford, S. E., Scarpa, E., and Bushek, D. (2012). Spatial and temporal variability of disease refuges
in an estuary: Implications for the development of resistance. J. Mar. Res. 70, 253-277. doi:
10.1357/002224012802851850

Ford, S. E., Stokes, N. A., Alcox, K. A,, Kraus, B. S. F., Barber, R., Carnegie, R., and Burreson, E. M.
(2018). Investigating the life cycle of Haplosporidium nelsoni (MSX). J. Shellfish Res. 37, 4, 679-
693. doi: 10.2983/035.037.0402

Friedman, C. S., Cloney, D. F., Manzer, D., and Hedrick, R. P. (1991). Haplosporidiosis of the
Pacific oyster, Crassostrea gigas. J. Invertebr. Pathol. 58, 367-372. doi: 10.1016/0022-
2011(91)90182-p

Haskin, H. H., Stauber, L. A., and Mackin, J. A. (1966). Minchinia nelsoni n. sp. (Haplosporida,
Haplosporidiidae): Causative agent of the Delaware Bay oyster epizootic. Science. 153, 1414-16.
doi: 10.1126/science.153.3742.1414

Haskin, H., and Ford, S. (1979). Development of resistance to Minchinia nelsoni (MSX) mortality
in laboratory-reared and native oyster stocks in Delaware Bay. Mar. Fish. Rev. 41, 54—63.
ISSN/ISBN: 0090-1830

Haskin, H., and Andrews, J. (1988). “Uncertainties and speculations about the life cycle of the
eastern oyster pathogen Haplosporidium nelsoni (MSX)” in Disease processes in marine bivalve
molluscs. Ed. W. S. Fisher. Amer. Fish. Soc. Spec. Publ. 5-22.

Haskin, H., and Ford, S. (1982). Haplosporidium nelsoni (MSX) on Delaware Bay seed oyster
beds a host-parasite relationship along a salinity gradient. J. Invertebr. Pathol. 40, 388—405. doi:
10.1016/0022-2011(82)90178-1

-26 -



Hofmann, E., Ford, S., Powell, E., and Klinck, J. (2001). “Modeling studies of the effect of climate
variability on MSX disease in eastern oyster (Crassostrea virginica) populations” in The ecology
and etiology of newly emerging marine diseases, developments in hydrobiology. Ed. ). W. Porter
(Springer, The Netherlands), 195-212.

Hofmann, E. E., Ford, S. E., Powell, E. N., and Klinck, J. (2001). Modeling studies of the effect of
climate variability on MSX disease in eastern oyster (Crassostrea virginica) populations.
Hydrobiologia 460, 195-212. doi: 10.1023/A:1013159329598

Paraso, M. C,, Ford, S. E., Powell, E. N., Hofmann, E. E., and Klinck, J. M. (1999). Modeling the
MSX parasite in eastern oyster (Crassostrea virginica) populations. Il. Salinity effects. J. Shellfish
Res. 18, 501-516. http://www.biodiversitylibrary.org/item/23130

Tracy, A. M., Pagenkopp Lohan, K. M., Carnegie, R. B., McCollough, C. B., Southworth, M.,
Ogburn, and M. B. (2024). Co-infection is linked to infection prevalence and intensity in oysters
amidst high environmental and spatial variation. J. Invertebr. Pathol. 207, 108201. doi:
10.1016/].jip.2024.108201

Stephenson, M. F., McGladdery, S. E., Maillet, M., Veniot, A. (2003). First reported occurrence
of MSX in Canada. J. Shellfish Res. 22, 355 (Abstract).

-27 -



APPENDIX | MSX MONITORING IN BEDEQUE BAY AND FOXLEY RIVER (LOCATION

AND SAMPLING DATES)

Tonged Oysters
Area Bedeque Bay
Site 1 2 3 5 6
Latitude (°N) 46.352481 46.351995 46.363186 46.385781 46.376649
Longitude (°W) 63.742033 63.760695 63.790906 63.760774 63.794326
Dates (2024) 3-Jul, 26-Aug, 18-Sep, 18-Oct, 21/26-Nov, 11-Dec
Bagged Oysters
Area Bedeque Bay Foxley River
Site 1 3 5 1 2
Trial Latitude (°N) 46.3516 46.3629 46.3859 46.7407 46.7059
Longitude (°W) 63.7433 63.7906 63.7605 64.0714 64.0549
Winter Latitude (°N) 46.352939 46.367222 46.3877 46.733596 46.707822
Longitude (°W) 63.757378 63.787163 63.76241 64.071738 64.057596
Mature wild 18-Sep i
Start oysters
date 2023 wild seed 14-Aug 21-Aug 22-Aug 12-Sep
(2024) 2024 wild seed 23-Oct -
Hatchery seed 17-Oct 17-Oct
Mature wild i
End oysters
date 2023 wild seed 29-Oct 4-Nov
(2024) 2024 wild seed -
Hatchery seed 4-Nov
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APPENDIX Il WATER TEMPERATURE & SALINITY (BOTTOM)

Water temperature (°C)

Month Site Min Max Avg
Bedeque Bay —Site 1 15.9 22.7 18.8

September 2024 Bedeque Bay —Site 3 16.2 20.8 18.2
Bedeque Bay —Site 5 16.7 22.6 18.6

Bedeque Bay —Site 1 4.8 17.0 12.3

Bedeque Bay —Site 3 5.9 16.8 12.8

October 2024 Bedeque Bay —Site 5 6.3 17.2 13.0
Foxley River — Site 1 5.7 17.6 124

Foxley River — Site 2 5.2 17.5 12.0

Salinity (ppt)

Month Site Min Max Avg
September 2024 Bedeque Bay —Site 1 18.4 26.6 23.8
October 2024 Bedeque Bay —Site 1 16.7 25.5 23.1

-29-



APPENDIX Il WATER TEMPERATURE & SALINITY (0.5 -1 M BELOW SURFACE)

Bedeque Bay
Site 1 2 3 5 6
Time 10:12am 10:29am 10:54am 12:10pm
3-Jul-24 Temperature (°C) 21.1 20.4 20.4 20.8 -
Salinity (ppt) 23.5 24.6 24.7 25
Time 10:24am 10:00am 12:27pm 11:01am 12:00pm
26-Aug-24 | Temperature (°C) 23.7 22.2 23 233 23.8
Salinity (ppt) 23.8 26.3 27.8 19.8 28
Time 12:41pm 10:38am
4-Sep-24 Temperature (°C) - - 18.6 18.7 -
Salinity (ppt) 27.7 27.7
Time 9:50am
5-Sep-24 Temperature (°C) 18.5 - - - -
Salinity (ppt) 25.8
Time 1:04pm 2:00pm 11:51am 10:30am 11:38am
18-Sep-24 | Temperature (°C) 21.1 20.3 21.2 19.8 19.8
Salinity (ppt) 26.4 27.5 26.4 27.6 27.8
Time 11:15am 10:40am 10:00am
3-Oct-24 Temperature (°C) 15.9 - 15.8 15.7 -
Salinity (ppt) 26.4 27.1 27.3
Time 12:50pm 12:20pm 11:40am 10:23am 11:10am
18-Oct-24 | Temperature (°C) 9.6 9.4 9.3 9.6 10.4
Salinity (ppt) 26.5 26.2 26.6 27.4 28.2
Time 9:20am 10:45am 12:00pm
29-Oct-24 | Temperature (°C) 4.9 - 6.3 6.4 -
Salinity (ppt) 25 28.3 27.7
Time 9:36am
21-Nov-24 | Temperature (°C) - - - - 5.8
Salinity (ppt) 27.1
Time 10:00am 9:18am 10:43am 11:18am
26-Nov-24 | Temperature (°C) 5.8 5.8 5.6 6.0 -
Salinity (ppt) 23.1 23.3 20.3 22.8
Time 12:15pm 10:00am 11:17am
11-Dec-24 | Temperature (°C) -0.9 -1.0 -1.0 - -
Salinity (ppt) 18.4 26.3 26.7
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Foxley River

Site 1 2
Time 11:05am 11:23am
12-Sep-24 Temperature (°C) 18.8 19
Salinity (ppt) 27.5 26.8
Time 11:42am 11:25am
25-Sep-24 Temperature (°C) 16.6 17
Salinity (ppt) 28 26.6
Time 11:15am 10:40am
8-Oct-24 Temperature (°C) 15.1 15.3
Salinity (ppt) 28 26.8
Time 12:32pm 11:46am
22-Oct-24 Temperature (°C) 12.1 11.1
Salinity (ppt) 26.7 25.6
Time 12:00pm 11:05am
4-Nov-24 Temperature (°C) 6.6 6.6
Salinity (ppt) 27.1 26.1
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APPENDIX IV MORTALITY, MSX PREVALENCE & HISTOLOGY RESULTS: TONGED

OYSTERS FROM BEDEQUE BAY

Site 1 2 3 4 5 6 Average

Estimated Mortality (%)

Aug 26 27 62 29 NA 21 29 34+14
Sep 18 52 70 49 NA 29 70 54 +15
Oct 18 67 76 54 NA 66 62 65+7
Nov 21/26 76 83 75 NA 69 75 764
Dec 11 86 88 56 NA NA NA 77 +£15

MSX Prevalence by Histology (%)

Jul 3 0 20 20 30 60 NA 2620
Aug 26 100 95 91 NA 100 78 93+8
Sep 18 95 100 80 NA 95 89 92+7
Oct 18 89 90 100 NA 100 85 93+6

Nov 21/26 95 100 100 NA 90 84 94+6
Dec 11 90 95 95 NA NA NA 9312

Prevalence of Sporulation by Histology (%)

Aug 26 35 18 14 NA 14 26 21+8
Sep 18 35 32 10 NA 60 26 33116
Oct 18 21 15 16 NA 20 25 194
Nov 21/26 30 10 5 NA 25 5 15+10
Dec 11 20 5 5 NA NA NA 107

Average MSX Infection Severity by Histology (scale 0-3)

Aug 26 1.9 1.6 1.5 NA 1.5 1.3 1.6+0.9
Sep 18 2.2 2.3 1.6 NA 2.4 1.9 2.1+0.9
Oct 18 2.4 2.1 2.3 NA 1.9 14 2.0+0.9
Nov 21/26 2.0 1.7 1.8 NA 2.0 1.3 1.8+0.9
Dec 11 2.2 1.5 1.8 NA NA NA 1.8+0.9
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APPENDIX V HISTOLOGY RESULTS: ENHANCEMENT OYSTERS IN BEDEQUE BAY

Site 1 3 5 Average

MSX Prevalence by Histology (%)

Oct 3 90 30 70 63
Oct 18 90 80 100 90
Oct 29 100 80 100 93

Prevalence of Sporulation by Histology (%)

Oct 3 0 0 40 13
Oct 18 0 20 40 20
Oct 29 10 0 20 10

Average MSX Infection Severity by Histology (scale 0-3)
Oct 3 2.1 0.8 1.5 15

Oct 18 1.9 13 2.2 1.8
Oct 29 2.3 1.6 2.0 2.0
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APPENDIX VI 2024 MSX SURVEILLANCE RESULTS (CFIA & FTSC)

The following table provides an overview of all MSX surveillance results, including samples
collected by the Canadian Food Inspection Agency (CFIA) and the Government of PEI Department
of Fisheries, Tourism, Sport and Culture (FTSC), from June to December 2024. This table provides
results for both wild and cultured oysters. Collection areas are identified to the bay-scale to avoid
providing lease identification. The exception to this is Bedeque Bay, where the specific sites (all
wild beds) are identified as these results were also included in the main report.

In an effort to include all MSX testing conducted in PEl in 2024 by both federal and provincial
governments, there may be some gaps in information as a result of various collection teams,
sampling objectives and protocols, and testing methods.

For oysters tested by histology (Bedeque Bay only), the following information is provided:
prevalence of infection, prevalence of sporulation, and infection severity on a scale of 0-3. For
oysters tested by gPCR, the following information is provided when available: average cycle
threshold (Ct) value, Ct range, and prevalence of infection. For oysters tested by traditional PCR,
only prevalence of infection is provided.

Dermo is another oyster disease of concern and is caused by the parasite Perkinsus marinus. The
first Canadian detections of dermo disease were in New Brunswick and Nova Scotia in November
2024. As of 2024, dermo has not been detected in PEl. The last two columns of the table indicate
which samples collected in 2024 were also tested for dermo disease.
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Baltic Not o Not
River NA NA NA qPCR Detected NA NA NA NA 0% NA NA NA Tested NA
Bedeque | 4dun- | 455 | Na NA Positive | NA NA | NA NA NA NA NA NA Not NA
Bay 24 Tested
Bedeque . 9.09- Not
-~ 3-Jul-24 NA NA gPCR Positive 9.80 10.14 NA NA NA NA NA NA Tested NA
Bedeque . Not 0% Not
-Jul-24 | 21.1 23. H | NA NA 1 9 9 NA NA
Bay Site 1 3 35 Istology Detected 0 0 0% (0/10) 0% Tested
Bedeque . " o 20% o Not
Bay Site 2 3-Jul-24 | 20.4 24.6 | Histology | Positive NA NA 10 2 20% (2/10) 0% NA Tested NA
Bedeque . - o 20% o Not
Bay Site 3 3-Jul-24 | 20.4 24.7 | Histology Positive NA NA 10 2 20% (2/10) 0% NA Tested NA
Bedeque . " o 30% o Not
Bay Site 4 3-Jul-24 | 20.9 24.2 | Histology | Positive NA NA 10 3 30% (3/10) 0% NA Tested NA
Bedeque . - o 60% o Not
Bay Site 5 3-Jul-24 | 20.8 25.0 | Histology | Positive NA NA 10 6 60% (6/10) 0% NA Tested NA
Bedeque - o 89% Not
Bay Site 1 3-Jul-24 | 21.1 23.5 PCR Positive NA NA 9 8 89% (8/9) NA NA Tested NA
Bedeque . o 90% Not
Bay Site 2 3-Jul-24 | 20.4 24.6 PCR Positive NA NA 10 9 90% (9/10) NA NA Tested NA
Bedeque . o 100% Not
Bay Site 3 3-Jul-24 | 204 | 247 PCR Positive NA NA 10 10 100% (10/10) NA NA Tested NA
Bedeque . 100% Not
-Jul-2 20. 24.2 1 1 1009
Bay Site 4 3-Jul-24 0.9 4 PCR Positive NA NA 0 0 00% (10/10) NA NA Tested NA
Bedeque . o 100% Not
Bay Site 5 3-Jul-24 | 20.8 | 25.0 PCR Positive NA NA 10 10 100% (10/10) NA NA Tested NA
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Bedeque | 26-Aug- . - o 100% o Not
Bay Site 1 " 23.7 23.8 | Histology | Positive NA NA 23 23 100% (23/23) 35% 1.9 Tested NA
Bedeque | 26-Aug- . - o 95% o Not
Bay Site 2 N 22.2 26.3 | Histology | Positive NA NA 22 21 95% (21/22) 35% 1.6 Tested NA
Bedeque | 26-Aug- . , o 91% o Not
Bay Site 3 " 23.0 27.8 | Histology | Positive NA NA 22 20 91% (20/22) 14% 1.5 Tested NA
Bedeque | 26-Aug- . - o 100% o Not
Bay Site 5 24 23.2 19.8 | Histology | Positive NA NA 22 22 100% (22/22) 14% 1.5 Tested NA
Bedeque | 26-Aug- . - o 78% o Not
Bay Site 6 o 23.8 28.0 | Histology | Positive NA NA 23 18 78% (18/23) 26% 13 Tested NA
Bedeque 18-Sep- . - o 95% o Not
Bay Site 1 24 21.1 26.4 | Histology | Positive NA NA 20 19 95% (19/20) 35% 2.2 Tested NA
Bedeque 18-Sep- . - o 100% o Not
Bay Site 2 24 20.3 27.5 | Histology | Positive NA NA 17 17 100% (17/17) 32% 2.3 Tested NA
Bedeque | 18-Sep- . . o 80% o Not
Bay Site 3 oy 20.0 27.2 | Histology | Positive NA NA 20 16 80% (16/20) 10% 1.6 Tested NA
Bedeque | 18-Sep- . . o 95% o Not
Bay Site 5 2 19.8 27.6 | Histology | Positive NA NA 20 19 95% (19/20) 60% 2.4 Tested NA
Bedeque | 18-Sep- . - o 89% o Not
Bay Site 6 oy 19.8 27.8 | Histology | Positive NA NA 19 17 89% (17/19) 26% 1.9 Tested NA
Bedeque | 18-Oct- . o o 89% 0 Not
Bay Site 1 24 9.6 26.5 | Histology | Positive NA NA 19 17 89% (17/19) 21% 2.4 Tested NA
Bedeque 18-Oct- . - 90% Not
. 26.2 2 1 9 159 2.1
Bay Site 2 22 9.4 6 Histology | Positive NA NA 0 8 90% (18/20) 5% Tested NA
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Bedeque 18-Oct- . - o 100% o Not
Bay Site 3 2 9.3 26.6 | Histology Positive NA NA 19 19 100% (19/19) 16% 2.3 Tested NA
Bedeque 18-Oct- . - o 100% o Not
BaySitas 24 9.6 27.4 | Histology Positive NA NA 20 20 100% (20/20) 20% 1.9 Tested NA
Bedeque 18-Oct- . , o 85% o Not
Bay Site 6 oy 10.4 28.2 Histology Positive NA NA 20 17 85% (17/20) 25% 14 Tested NA
Bedeque | 21-Nov- . - 84% Not
. 27.1 | H | P NA NA 1 1 49 9 1.31 NA
Bay Site 6 o 5.8 istology ositive 9 6 84% (16/20) 5% 3 Tested
Bedeque
20.3 13.19
Bay 26-Nov- 5.6 . o 100% Not
Combo of 24 06 to qPCR Positive 18.43 - 23 23 100% (23/23) NA NA Tested NA
Sites 27.1 35.37
Bedeque | 26-Nov- . - o 95% o Not
Bay Site 1 24 5.8 23.1 | Histology | Positive NA NA 20 19 95% (19/20) 30% 2.05 Tested NA
Bedeque | 26-Nov- . - o 100% o Not
Bay Site 2 24 5.8 23.3 | Histology | Positive NA NA 20 20 100% (20/20) 10% 1.65 Tested NA
Bedeque | 26-Nov- . o o 100% o Not
Bay Site 3 o 5.6 20.3 | Histology | Positive NA NA 19 19 100% (19/19) 5% 1.84 Tested NA
Bedeque | 26-Nov- . o o 95% o Not
Bay Site 5 24 6.0 22.8 | Histology | Positive NA NA 20 19 95% (19/20) 25% 2 Tested NA
Bedeque 11.19
11-Dec- 100% Not 0%
Bay Site 1 -0.9 18.4 qPCR Positive 14.93 - 18 18 100% NA NA
adults 24 2557 (18/18) Detected (0/18)
Bedeque 11.28
11-Dec- 1009 9
Bay Site 1 N 4e° 09 | 184 | gPCR | Positive | 17.20 ; 9 9 100% (879/;’ NA NA De?ec;tte y (8//;)
spat 28.28
Bedeque 14.51
11-Dec- 1009 9
Bay Site 2 N 4e° 10 | 263 | qgPCR | Positive | 23.60 ; 7 7 100% (3%’ NA NA De?ec;tte g (8//;)
adults 30.92
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Bedeque 11.23
11-Dec- 100% Not 0%

. ) - ) o
Bazs;tte 2 24 1.0 26.3 qPCR Positive 16.59 1100 17 17 100% (17/17) NA NA Detected (0/17)
Bedeque | 1) pec 9.71 100% Not 0%

o - -~ _ oy . - o, 0 (]
Bxilltti 3 2 1.0 26.7 qPCR Positive 19.98 35.59 44 44 100% (44/44) NA NA Detected (0/44)
Bedeque 11.21

. 11-Dec- . o 100% Not 0%
Bazs;tte 3 2 -1.0 26.7 qPCR Positive 15.85 27—58 22 22 100% (22/22) NA NA Detected (0/22)
Bedeque | 11-Dec- . - 90% Not

-1. 26.7 H | P NA NA 2 1 9 209 2.1 NA
Bay Site 1 24 0 6 istology ositive 0 8 90% (18/20) 0% 5 Tested
Bedeque 11-Dec- . - o 95% o Not
Bay Site 2 2 1.0 26.7 | Histology | Positive NA NA 20 19 95% (19/20) 5% 15 Tested NA
Bedeque | 11-Dec- . - o 95% o Not
Bay Site 3 24 1.0 26.7 | Histology | Positive NA NA 19 18 95% (18/19) 5% 1.8 Tested NA
Bideford 16-Jul- Not o 0% Not
River 24 25.2 21.8 qPCR Detected NA NA 70 0 0% (0/70) NA NA Tested NA
Bideford 16-Jul- Not o 0% Not
River 24 23.1 26.2 qPCR Detected NA NA 70 0 0% (0/70) NA NA Tested NA
Bideford 19-Jul- Not o 0% Not
River 24 23.5 27.0 PCR Detected NA NA 50 0 0% (0/50) NA NA Tested NA
Bideford 19-Jul- Not o 0% Not
River 24 24.2 26.4 PCR Detected NA NA 50 0 0% (0/50) NA NA Tested NA
30.46
Bideford 28-Oct- . o 100% Not 0%
River 24 6.9 27.2 qPCR Positive 31.47 33-97 20 20 100% (20/20) NA NA Detected (0/20)
Bideford 28-0Oct- Not 0% Not 0%
7.7 27.7 PCR .52 NA 2 9 NA NA
River 24 ape Detected 365 0 0 0% (0/20) Detected (0/20)
24.81
Bideford 28-Oct- 5% Not 0%
. 27. iti 1. - 2 1 9
River 24 7.9 7.8 qPCR Positive 31.47 o1 0 5% (1/20) NA NA Detected (0/20)
12.96
Bideford 28-0Oct- . o 75% Not 0%
River 24 7.0 27.8 qPCR Positive 26.04 30-22 20 15 75% (15/20) NA NA Detected (0/20)
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Biss/f:rrd 28'22“' 75 | 280 | gPCR | Positive | 29.04 ::i 20 13 65% | | 1635/?0) NA NA De?e‘ztte al | 03?0)
Bi:;:’rrd Zg'zad' 80 | 283 | gPCR | Positive | 19.48 3%3'4 20 11 5% | 1515/?0) NA NA De:'e‘ltte ol | 03?0)
Boughton | 18-Jun- | 1\ o | Na gPCR | Positive | 15.95 10:56 14 2 14% 14% NA NA Not NA
River 24 2131 (2/14) Tested
Bosi%:ton 162'14“" 245 | 278 | gPCR | Positive | 18.95 11:'&; 62 7 11% (71/1;/;) NA NA T(';'S‘t’z g NA
Br;i'jey 17'21:”' 170 | NA NA De:'eitte g A NA | NA NA 0% NA NA NA T(:‘t):: ; NA
Br:?\/‘z”re” 1'/;:g' 244 | 277 PCR De?eitte g A NA | 50 0 % | 03?0) NA NA T::t’; y NA
Br:?\z:e” 1'/;Zg' 248 | 265 PCR De:'eitte g A NA | 50 0 % | 0%’0) NA NA T(:‘t):: ; NA
et s | | | v [ [ | o o | B w | w | ]
B“é?vi'le” | 70 |28 | apcw Incscii?edu 122.550; NA | 30 0 0% (03?0) NA NA DetNec;tted (03?0)
Br:?ﬁe” Zo-zl\jtov_ 70 | 264 | oPCR Dei\lec::tted NA NA | 30 0 0% (0%0) NA NA De::ztted (03?0)
B“é?vi'le” Zo-zl\jxov- 7.0 | 284 | gPCR De:‘e?:tted NA NA | 30 0 0% (03?0) NA NA De:leitted (03?0)
Br:?ﬁe” Zo-zl\jtov_ 70 | 284 1 oPCR Dei\lec::tted NA NA | 30 0 0% (0%0) NA NA De::ztted (03?0)
B“é?vi'le” Zo-zl\jxov- 7.0 | 283 | gPCR De:‘e?:tted NA NA | 30 0 0% (03?0) NA NA De:leitted (03?0)
Br:‘ijvznre” Z'ZDZC' 45 | 256 | qPCR | Positive | 36.34 z:i 62 2 3% (23/?2) NA NA De::ztte all 03?2)
Cazcé‘;‘/pe 242'J4“" 220 | 271 | qPCR | Positive | 26.12 | 2612 | 62 1 2% | 12/?2) NA NA T(:ct’; y NA
li::‘r‘g’jv‘g 15;4“" 250 | NA gPCR | Positive | 20.30 :: 62 5 8% (5%’2) NA NA Tgsct’; y NA
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11.42 .
Conway | 15Jul- | o35 | 275 | gPcR | Positive | 2030 - 59 1 2% 2% NA NA Not NA
Narrows 24 27,78 (1/59) Tested
Conway 16-Jul- - 9.19- o 27% Not
Narrows 24 25.0 NA qPCR Positive 10.40 12.76 62 17 27% (17/62) NA NA Tested NA

- - 0,
Covehead | 26-Sep- | 1o/ | 544 | gpcR | Positive NA NA | 80 1 1% 1% NA NA Not NA
Bay 24 (1/80) Tested
Covehead | 26-Sep- | 1c 4 | 244 NA Not NA NA | 180 NA NA NA NA NA Not NA
Bay 24 Tested Tested
- - 0,
Covehead | 16-Oct- | 1) | 544 PCR Positive NA NA | 30 1 3% 3% NA NA Not NA
Bay 24 (1/30) Tested
Covehead | 16-Oct- Not o 0% Not
Bay 24 10.9 25.5 PCR Detected NA NA 30 0 0% (0/30) NA NA Tested NA
Covehead | 16-Oct- Not o 0% Not
Bay 24 11.0 26.0 PCR Detected NA NA 30 0 0% (0/30) NA NA Tested NA
Covehead | 16-Oct- Not Not
B 24 11.0 26.0 PCR Tested NA NA 30 NA NA NA NA NA Tested NA
Covehead | 16-Oct- Not Not
Bay 24 11.0 26.0 PCR Tested NA NA 30 NA NA NA NA NA Tested NA
Covehead | 16-Oct- Not Not
B 24 10.9 25.9 PCR Tested NA NA 30 NA NA NA NA NA Tested NA
Darnley 11-Jul- Not o 0% Not
Basin 24 NA NA PCR Detected NA NA >0 0 0% (0/50) NA NA Tested NA
Darnley 11-Jul- Not o 0% Not
Basin 24 NA NA PCR Detected NA NA >0 0 0% (0/50) NA NA Tested NA
Darnley 11-Jul- Not o 0% Not
Basin 24 NA NA PCR Detected NA NA >0 0 0% (0/50) NA NA Tested NA
Darnley 13-Jul- Not o Not
Basin 24 22.0 27.0 NA Detected NA NA NA 0 0% NA NA NA Tested NA
Darnley 22-Jul- Not o Not
Basin 24 NA NA NA Detected NA NA NA 0 0% NA NA NA Tested NA
Darnley 23-Jul- Not o Not
Basin 24 NA NA NA Detected NA NA NA 0 0% NA NA NA Tested NA
Darnley 29-Jul- - 8.88- o 37% Not
Basin 24 22.9 NA qPCR Positive 9.60 10.55 62 23 37% (23/62) NA NA Tested NA
35.19
Darnley 4-Dec- . o 3% Not 0%
Basin 2 1.7 27.1 qPCR Positive 36.20 37-15 30 1 3% (1/30) NA NA Detected (0/30)
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D;;:i'sy 4"22& 10 | 260 | gPCR '”CS?J‘EC'” 36.30 33;;6 30 NA NA NA NA NA De:;tte ol | 0(;(’;’0)
Darnley | 4-Dec- | 1 | 569 | gpcR | Positive | 35.60 34;04 30 6 20% NA NA NA AL %)
Basin 24 36.95 Detected (0/30)
D;;:i'ﬁy 4'220 22 | 269 | gPCR '”cs‘i’vned” 36.70 :531 30 NA NA NA NA NA De?e‘ztte al | 03?8)
Darnley e;;lcy NA | NA gPCR | Positive | 35.65 34207 20 1 5% 5% NA NA Not NA
Basin 2024 36.48 (1/20) Tested
East River 4";:”' 160 | NA NA De:'eitte g A NA | NA NA 0% NA NA NA T(:‘t):: ; NA
East River 4"22"' 19.1 | 24.0 PCR De?eitte g A NA | 62 0 % | 03?2) NA NA T::t’; y NA
East River 4";2”' 192 | 219 PCR Positive NA NA | 62 1 2% | 12/?2) NA NA T(:‘t):: ; NA
East River 5';2"' 188 | 26.5 PCR Positive NA NA | 62 1 2% | 12/?2) NA NA T;Ct’; § NA
East River | ° ';Zp' 185 | 276 PCR De?ec;tte g A NA | 62 0 % | 0(/);/"20 NA NA T:':t’; ; NA
Egg‘;"t 312'11“" NA | NA NA De:‘e‘ztte g A NA | NA 0 0% NA NA NA T:'Sct’z y NA
Egég:’/“t 18'22“' NA | NA gPCR | Positive | 29.17 1;'722 62 55 89% (5859/?2) NA NA T:'Sct’z . NA
E';?\:z:e NA NA | NA gPCR De:‘e‘ztte 4| NA NA | NA 0 0% NA NA NA T:'S‘:Z § NA
E';T/z:e 7'? ACt' 156 | 288 NA Tgsct’z . NA NA | 180 NA NA NA NA NA T:'Sct’z . NA
E:?\"/z:e 7'24“' 156 | 288 | QPCR | Positive | 26.15 353; 5| 8 80 | 100% | ;87;/5) NA NA De:;tte il O‘;ONA’A)
F;f/':ry 112'J4“" 215 | 25.6 PCR De?e‘;tte 4| na NA | 50 0 0% (03?0) NA NA T;“S‘t’; § NA
FF:’\‘/':ry 112'J4“" 234 | 227 PCR Dei\'e‘ztte g NA NA | 50 0 % | 03?0) NA NA Tgsct’; § NA
F;’\‘/fry 112'J4“" 223 | 253 PCR Del\'e‘ztte g NA NA | 50 0 % | 03?0) NA NA T(:ct’; § NA
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F;)\(/I:ry 112'14“" NA | NA PCR De:'eitte g NA NA 50 0 % | 03‘?0) NA NA Tgs::: g NA
FF‘:I’\‘/':FV 24;4“" 224 | 266 NA De:'eitte 4| NA NA | NA 0 0% NA NA NA T:'S(t’; g NA
FF‘{’:/';V 25;4”" 235 | 23.1 PCR De?e‘ztte g | na NA | 50 0 0% ! 03?0) NA NA Tg';t’; § NA
F;i‘/'jry 1'/;Zg' NA | NA PCR Positive NA NA | 50 5 10% (;750/5) NA NA ng § NA
F;f/fry 1'/;:’5' NA | NA PCR De?e‘ztte 4| NA NA | 50 0 0% | (%’0) NA NA Tg';t’; g NA
F;’\‘/'::’ 1'/;Zg' NA | NA PCR De:'ec;tte g A NA | 50 0 % | 03?0) NA NA T:lsfc)z . NA
F;):/I:ry 1'/;1‘3' NA | NA PCR Positive NA NA | 50 25 50% (255(}?0) NA NA Tg'sct’: y NA
F;’\‘/'::’ 1'/;Zg' NA | NA PCR De:'ec;tte g A NA | 50 0 % | 03?0) NA NA T:lsfc)z . NA
Foxley | 15-Aug- | )6 | 263 | gPCR | Positive | 32.00 31;02 62 2 3% 20 NA NA Not NA
River 24 3411 (2/62) Tested

FF:’I’\‘/';V Aj; , | 223 | 266 | aPCR | Positive | 3220 z:z 62 1 2% | 12/?2) NA NA Tgs‘tt . NA
F;’\‘/':ry 16"21“& 241 | 267 | qPCR | Positive | 24.27 Z:Z: 62 1 2% | 12/?2) NA NA T;\'S‘t’z y NA
FF:’\‘/':ry 16'21“% 24 | 267 NA De:'eztte g A NA | NA 0 0% NA NA NA TeNS‘t’; y NA
F;’\‘/':ry 31'2?1“' NA | NA PCR Positive NA NA | 62 2 % | 23/?2) NA NA T;\'S‘t’z y NA
F;)\(/I:ry 4"';'2"' 54 | 235 PCR De:'eztte g A NA | 62 0 % | 0%"2) NA NA TeNS‘t’; y NA
H;C(t;r 17'2’:”' 178 | NA NA Dei\'eiie g A NA | NA 0 0% NA NA NA T:'S‘t’z y NA
H;C(t;r 16';:"' NA | NA NA T;\';t’z y NA NA | 180 NA NA NA NA NA Tg';t’; y NA
HF:CE? 16';3"' 192 | 271 | gPCR De:'eitte 4| NA NA | 180 0 0% (07;/;0) NA NA T:'S‘zz g NA
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K::/aerre > '/;Zg' 233 | 253 PCR De:'eitte 4| NA NA | 50 0 % | 03?0) NA NA T:'S(t’; g NA
K::/ere > '/;:g' 224 | 266 PCR De:'eitte 4| NA NA | 50 0 % | 03‘?0) NA NA Tgs::: g NA
CL;:;’::; 132'J4“" 228 | 267 | gPCR | Positive | 9.80 fﬂé 62 15 2% | 125%"2) NA NA ng § NA
cL:;?::; 13;4”" 229 | 261 | gPCR | Positive | 9.40 f(‘)?gé 62 25 40% (2‘;%’2) NA NA Tg';t’; § NA
CL;:Q::; 132'2“" 228 | 268 | qPCR | Positive | 10.80 51754 62 22 35% (2‘3’25/?2) NA NA T:'S‘z; g NA
CLEQ::; 4'? 4°t' NA | NA PCR Positive NA NA | 20 20 | 100% (2187;/5) NA NA Tg'sct’: y NA
CLEQ::; 4'20 4Ct' NA | NA PCR Positive NA NA | 20 20 | 100% (2187;/5) NA NA De:'ec;tte ol | 0%’6)
CLEQ::; 4'? 4°t' NA | NA PCR Positive NA NA | 15 13 87% | 1227/01”’5) NA NA Tg'sct’: y NA
(II-EQ:::I 4"? 4°t' NA | NA PCR Positive NA NA | 20 19 95% | 1%5/?0) NA NA Tgs‘tt . NA
CLE;’:I?;‘I 4"? 4°t' NA | NA PCR Positive NA NA | 15 12 80% | 182%5) NA NA Tg's‘t)z y NA
éﬁ;’:g:l 4"? 4°t' NA | NA PCR Positive NA NA | 15 14 93% | 1313/?5) NA NA T:ls(t):z § NA
CLE;::; 4";)4“' NA | NA PCR Positive NA NA | 15 9 60% | 967;/;) NA NA T;\'S‘t’z y NA
CLE;::ZI 7'34“' NA | NA PCR Positive NA NA | 11 10 % | 1%1/014’1) NA NA TeNS‘t’; y NA
CLE;::; 7';)4“' NA | NA PCR Positive NA NA | 15 14 93% | 1313;1”’5) NA NA T;\'S‘t’z y NA
CLEQ::ZI 7';“' NA | NA PCR Positive NA NA | 11 10 % | 19()1/?1) NA NA T:'S‘t’; § NA
éﬁ::;’:l 7'?4* NA | NA PCR | Positve | NA NA | 15 14 | 9% | 113/?5) NA NA T:'Sct’z ) NA
CLE;'::; 7';?' NA | NA PCR Positive NA NA | 15 14 93% | | 115;?5) NA NA Tg';t’; § NA
Mag”:yq”e 17';:”' 160 | NA NA De?eitte 4| NA NA | NA 0 0% NA NA NA T:'S‘:Z § NA
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Malpeque | 11-Sep- Not o 0% Not
Bay 24 17.9 27.6 qPCR Detected NA NA 180 0 0% (0/180) NA NA Tested NA
Malpeque | 11-Sep- |\, | Na NA Not NA NA | NA NA NA NA NA NA Not NA
Bay 24 Tested Tested
Malpeque | 12-Sep- |\ \ | N NA Not NA NA | 180 NA NA NA NA NA Not NA
Bay 24 Tested Tested
19.98
Malpeque | 12-Sep- - o 35% Not
Bay 24 18.7 28.9 qPCR Positive 33.20 2677 80 28 35% (28/80) NA NA Tested NA
Mill River NA NA NA NA Not NA NA NA 0 0% NA NA NA Not NA
Detected Tested
Mill River Lol 24.1 23.3 NA Alel NA NA NA 0 0% NA NA NA AL NA
24 Detected Tested
S 31-Jul- Not o 0% Not
Mill River 24 23.8 24.2 PCR Detected NA NA 50 0 0% (0/50) NA NA Tested NA
31-Jul- Not 0% Not
Mill Ri 23.7 23. PCR NA NA 9 NA NA NA
i River 24 3 33 ¢ Detected >0 0 0% (0/50) Tested
31-Jul- Not 0% Not
Mill Ri 23. 24.2 PCR NA NA 9 NA NA NA
tRiver 24 35 ¢ Detected >0 0 0% (0/50) Tested
S 19-Aug- Not o Not
Mill River 24 21.6 26.1 qPCR Detected NA NA NA 0 0% NA NA NA Tested NA
1-Oct- Not 0% Not
Mill Ri NA NA PCR NA NA 2 9 NA NA NA
tRiver 24 ¢ Detected 6 0 0% (0/62) Tested
o 22-Oct- -, 29.7- o 21% Not
Mill River 24 NA NA qPCR Positive 34.20 37.45 24 5 21% (5/24) NA NA Tested NA
- 22-Oct- . o 4% Not
Mill River 24 NA NA PCR Positive NA NA 25 1 4% (1/25) NA NA Tested NA
Murray 26-Jul- Not o 0% Not
River 24 21.5 25.4 PCR Detected NA NA 50 0 0% (0/50) NA NA Tested NA
Murray 1-Oct- Not o 0% Not 0%
iver etecte etecte
Ri 24 16.1 28.1 qPCR D d NA NA 180 0 0% (0/180) NA NA D d (0/180)
New
16-Jul- 9.74- 34% Not
L 22. 26. iti 10. 2 21 o
ﬁ;:?n 24 0 6.8 gPCR Positive 0.70 11.33 6 34% (21/62) NA NA Tested NA
Nine Mile | 23-Oct- 29.63 13% Not 0%
iti . 139
Creek 24 NA NA qPCR Positive 34.56 36.5 30 4 3% (4/30) NA NA Detected (0/30)
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12.91
Nine Mile | 23-Oct- - o 23% Not 0%
Creek 24 NA NA qPCR Positive 30.64 36-74 30 7 23% (7/30) NA NA Detected (0/30)
North 17-Oct- Not o 0% Not
Lake 24 NA NA gPCR Detected NA NA 180 0 0% (0/180) NA NA Tested NA
North 15-Nov- Not o 0% Not 0%
River 24 >6 285 gPCR Detected NA NA 30 0 L (0/30) NA NA Detected (0/30)
North 15-Nov- Not o 0% Not 0%
River 24 >3 282 gPCR Detected NA NA 30 0 0% (0/30) NA NA Detected (0/30)
North 15-Nov- Not o 0% Not 0%
River 24 >3 28.1 gPCR Detected NA NA 30 0 L (0/30) NA NA Detected (0/30)
North 15-Nov- Not o 0% Not 0%
River 24 >8 28.6 gPCR Detected NA NA 30 0 0% (0/30) NA NA Detected (0/30)
Orwell 15-Jul- Not o 0% Not
River 24 26.0 25.0 PCR Detected NA NA 25 0 0% (0/25) NA NA Tested NA
Orwell 3-Sep- Not o 0% Not
River 24 20.0 29.1 qPCR Detected NA NA 180 0 0% (0/180) NA NA Tested NA
Orwell 3-Sep- Not o 0% Not
River 24 20.0 29.1 qPCR Detected NA NA 70 0 0% (0/70) NA NA Tested NA
Orwell 3-Sep- Not 0% Not
20. 29.1 PCR NA NA 7 9 NA NA NA
River 24 0.0 9 apC Detected 0 0 0% (0/70) Tested
. 13.26 \
Percival | 2-Aug- | )3 | 373 | gPcR | Positive | 19.40 - 62 8 13% 13% NA NA Not NA
River 24 2724 (8/62) Tested
11.96
Percival 2-Aug- . 0 27% Not
River 24 NA NA qPCR Positive 12.95 14—13 62 17 27% (17/62) NA NA Tested NA
Pinette 31-Jul- Not o 0% Not
River 24 24.3 25.0 PCR Detected NA NA 50 0 0% (0/50) NA NA Tested NA
Pinette 31-Jul- Not o 0% Not
River 24 23.4 26.7 PCR Detected NA NA 50 0 0% (0/50) NA NA Tested NA
R“Bsg;co 252'J4“" 238 | 271 PCR Suspect NA NA | 50 NA NA NA NA NA T:'S‘:; y NA
Rustico 5-Aug- Not o 0% Not
Bay i NA NA PCR Detected NA NA 50 0 0% (0/50) NA NA Tested NA
35.23
i 16-Sep- 19
Rustico 6-5ep- | 195 | 281 | qPcR | Positive | 35.50 ; 81 1 1% % NA NA Not NA
Bay 24 35.78 (1/81) Tested
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R“BS;;CO 16'Zsfp' NA | NA NA Tg'_:; y NA NA | 180 NA NA NA NA NA T:'S(t’; . NA
Sa'é‘;izon 132'14“" 251 | 273 | gPCR | Positive | 9.60 f('ff(; 62 46 4% | 42%’2) NA NA Tgs::: g NA
Sa'g;izon 9'5:0 08 | 280 | gPCR Tgs‘t’z g NA NA | NA NA NA NA NA NA De:'e‘;tte gl 0(/);:/IOA)
:::’;fjr Sézg' NA | NA NA Dei\'e‘ztte g na NA | NA 0 0% NA NA NA ng § NA
:::’;fjr 23'2‘1‘*"' 16.6 | 291 | qPCR De?e‘ztte PR NA | 180 0 0% (07;/20) NA NA Tg';t’; ) NA
:::’;fjr za-zsfp- 168 | 284 | qgPCR De:'ec;tte g A NA | 180 0 % | 0%20) NA NA T:lsfc)z . NA
:::’;fsr 2'??' 36 | 287 | gPCR '”‘;‘i’\:‘ec'” 3665 | NA | 180 0 % | o?;/;m NA NA De:'ec;tte al (%’3)
e e B B I O B B I T I Y+ S L IS B
Seal River 7'§Zg' 216 | 27.7 PCR De?eitte g A NA | 25 0 % | 03?5) NA NA Tg's‘t)z y NA
Seal River 7'/;;‘5' 216 | 27.7 PCR De:'eitte g A NA | 25 0 0% (0(}?5) NA NA Tgs‘t)z . NA

SRC;::S: So'ﬁ‘g' 209 | 26.8 | gPCR | Positive NA NA | 156 1 % | 1/1;/; . NA NA T:ls(:z y NA

SFS\‘:::‘ 30'21“% 209 | 268 | gPCR '”Z‘i’\:‘ed” NA NA | 78 0 % | 0307"8) NA NA TeNS‘t’; y NA

SRC?:/‘;S 30—2A4ug— 209 | 26.8 | gPCR | Positive NA NA | 156 2 1% (2/1;/; . NA NA T;\'S‘t’z y NA

5;\‘:::‘ 6";2"' 100 | 289 | gPCR | Positive | 31.76 zz:: 30 2 7% (27/(;"0) NA NA De:leitte ol | 03?0)

S;;\‘jg: 6";'2"' 97 | 277 | qPCR | Positive | 3278 | 3278 | 30 1 % | 13/?0) NA NA De::ztte | 03?0)

e o [ s | e || | | w | o on | 2w | w0 ]

e [T s [7 | o [oai ]| e [ | o] 0 o | | | o]

- 46 -




ch; ‘I‘(teh 17'22“' 99 | 277 | qPCR | Positive NA NA | 80 5 6% | | 5(;?0) NA NA T:'S(t’z g NA
B S H i S T L Pt B O O T I3 (o VESR N VESR [ 8
St. E:{er's 17'2]:”' 160 | NA NA De?e‘ztte g na NA | NA 0 0% NA NA NA T:'S‘t’z § NA
St. E:{er's Zl'zad' 110 | 267 | gPCR De?e‘ztte g | na NA | 180 0 % | 07;/; . NA NA Tg';t’; § NA
St. Eg:{er's 18'2'1‘)"' 63 | 286 PCR De:‘e‘ztte g A NA | 62 0 0% (0%’2) NA NA Tgls:; ; NA
S”C'Lt\’/‘;ry 192'14“" 240 | NA gPCR | Positive NA NA | 35 14 a0% | 12%5) NA NA Tg'sct’: y NA
S”C';t\’/‘;ry 192'11“" 240 | NA gPCR | Positive NA NA | 35 15 3% | 1‘;3/?5) NA NA T:'Sct’z . NA
TR:‘\’/Z: Zsjfp' 162 | 189 | qgPCR | Positive | 22.70 3;2; 81 79 98% (7%%’1) NA NA De::;tte al 0%’1)
E‘\’/Z: 15'2?1“' NA | NA PCR Positive NA NA | 60 53 88% (5%%0) NA NA Tgs‘t)z . NA
V:ir\:'eor” 15;4“" 260 | 25.0 PCR De?e‘;tte g A NA | 25 0 % | 03?5) NA NA Tg's‘t’z y NA
V:ir\:‘eor” 3'22”' 199 | 29.0 NA De?eztte 4| NA NA | NA 0 0% NA NA NA T:ls(t):z § NA
Vsir\:'eor” 3';2‘)' 19.9 | 29.0 NA Dei\'e(;ie gl na NA | NA 0 0% NA NA NA TES:Z y NA
Victoria 21'22“' NA NA PCR Positive NA NA 62 28 45% (2‘;5/?2) NA NA TeNS‘t); q NA
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