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Additional Case Information:

Paperwork completed on 30/4/2021 by  and  Site inspection and sampling completed on the 5/5/2021 by  and 

.

Report of seal in pen but no fish reported to have escaped. 

A number of moribund fish observed across the site, some with physical damage. 5 sampled for diagnostics.

2019 Weeks 37, 38, 40 mortalities already reported to Marine Scotland.

2019 week 39 2.98% (3,892 fish) Complex Gill Disease. Added to mortality events.
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FISH HEALTH INSPECTORATE VISIT REPORT 
 

SUMMARY FOR INFORMATION OF SITE OPERATOR 
 
BUSINESS NO FB0125  DATE OF VISIT  05/05/2021 
SITE NO FS0804  SITE NAME  Kishorn B (North) 
CASE NO 20210093  INSPECTOR   
   

Section 1: Summary 
 
During a routine site inspection moribund fish were observed in most pens, five of which were 
removed for further examination and subsequent diagnostic sampling.  
 
Histopathology examination revealed mixed pathology. Integument displayed ulcerative lesions 
with Gram-negative bacteria associated (potentially linked to mechanical damage) and the gill 
displayed complex gill pathology, although the reading of the gill, gut and pyloric caeca of some fish 
was compromised by autolysis artefacts. Liver of F2 displayed mild zonal hepatocellular necrosis.  
 
Due to reported gill issues on site, gill samples were screened for Paranucleospora theridion, 
Neoparamoeba perurans (the causative agent of amoebic gill disease (AGD)) and salmon gill 
poxvirus (SGPV). Samples tested positive for all three pathogens. 
 
A sample of heart and kidney tissue tested positive for the presence of infectious pancreatic 
necrosis virus (IPNV) by qPCR. Sequencing of the IPNV VP2 gene determined the material to be 
IPNV genogroup 5 with virulence markers PTA indicating a potential avirulent type.  
 
Two Vibrio spp. and one Photobacterium sp were isolated. The level and purity of growth on the 
plates taken from kidney material would not suggest they be implicated in current morbidity, 
however, the growth observed on plates taken from lesion material may suggest they are 
significant as a primary source of those lesions and may be a risk to an immune compromised 
population. 
 
Please contact myself or the duty inspector should you require any further information, have any 
queries regarding this report or if any problems develop.  

Section 2: Case Detail 

 
Observations 

 
During a routine site inspection moribund fish were observed in most pens, five of which were 
removed for further examination and subsequent diagnostic sampling.  Elevated mortalities of 1% 
per week were reported on site due to a mechanical treatment. Gill health issues had been identified 
during routine health surveillance on site.  
 
All fish sampled were moribund and lethargic, with fish 2 to 5 appearing anorexic. The opercula of 
fish 1 and 2 were shortened and the eyes of fish 1 were exophthalmic. Gills of fish 1 were pale, and 
zoned and necrotic in fish 2. Lesions were present on the flanks of fish 1, 4 and 5; and the dorsal 
surface of fish 4 and the vent of fish 5 was also inflamed.  
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Internally, the heart of fish 1 appeared deformed and there was a note of lack of fat in the pyloric 
caeca of fish 2 to 5. The spleens of fish 1, 3 and 4 were enlarged. There was presence of yellow 
pseudo-faeces in fish 1 and 2 and the kidneys of all fish appeared slightly granular.  
 
Samples  
 
Samples were collected from five fish according to the table below: 
 

Fish 
number 

Pool 
number 

Facility 
number 

Species Stage Origin 

1 1 8 Atlantic salmon Growers 
Barcaldine Smolt Unit 

(FS1328) 

2, 3, 4 1 1 Atlantic salmon Growers 
Barcaldine Smolt Unit 

(FS1328) 

5 1 3 Atlantic salmon Growers 
Barcaldine Smolt Unit 

(FS1328) 
 
 
Results 
 
Bacteriology: Kidney, gill, and lesion material from fish 1 to 5 were inoculated onto appropriate 
media for the isolation of bacteria. 
 
The following bacteria were isolated: 
 

 Vibrio sp. (Isolate A); 
o Fish 1,3,4 and 5 (kidney); 
o Fish 1, 4 and 5 (lesion); 
o Fish 4 and 5 (gill). 

 

 Photobacterium sp. (Isolate B); 
o Fish 1,3 and 4 (lesion). 

 

 Vibrio sp. (Isolate C); 
o Fish 1,3 and 4 (kidney); 
o Fish 1 (lesion). 

 
Virology: Tissue samples were tested for segments of nucleic acid indicative of the presence of 
the pathogens specified below using real-time PCR (qPCR). 
 
Infectious pancreatic necrosis virus (IPNV) 

Pool 
Number 

Endogenous 
control Cp 

value 
Cp Values 

Reported 
Result 
(PCR) 

P1 20.07 26.5 26.54 26.67 POSITIVE 

                                                                                                                                                   
Sequencing of the IPNV VP2 gene determined the material to be IPNV genogroup 5 with virulence 
markers PTA indicating a potential avirulent type. 
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Salmon gill poxvirus (SGPV) 

Fish 
Number 

Endogenous 
control Cp 

value 
Cp Values 

Reported 
Result 
(PCR) 

F1 19.32 35.72 37.89 37.01 POSITIVE 

F2 19.85 30.41 30.52 30.14 POSITIVE 

F3 19.66 26.33 26.36 26.44 POSITIVE 

F4 18.98 28.46 28.55 28.90 POSITIVE 

F5 19.55 34.23 34.86 34.85 POSITIVE 

 
The samples tested negative for infectious haematopoietic necrosis virus (IHNV), infectious salmon 
anaemia virus (ISAV), salmonid alphavirus (SAV) and viral haemorrhagic septicemia virus (VHSV).  
 
Parasitology: Tissue samples were tested for segments of nucleic acid indicative of the presence 
of the parasites specified below using real-time PCR (qPCR). 
 
Neoparamoeba perurans (AGD) 

Fish 
Number 

Endogenous 
control Cp 

value 
Cp Values 

Reported 
Result 
(PCR) 

F1 19.32 32.26 32.21 32.40 POSITIV E 

F2 19.85 34.50 33.75 34.42 POSITIV E 

F3 19.66 35.27 36.31 36.21 POSITIV E 

F4 18.98 31.11 31.06 31.30 POSITIV E 

F5 19.55 35.68 35.58 36.70 POSITIV E 

 
Paranucleospora theridion 

Fish 
Number 

Endogenous 
control Cp 

value 
Cp Values 

Reported 
Result 
(PCR) 

F1 19.32 24.56 24.69 24.67 POSITIV E 

F2 19.85 23.94 23.97 23.86 POSITIV E 

F3 19.66 27.13 27.37 26.84 POSITIV E 

F4 18.98 23.27 23.47 23.46 POSITIV E 

F5 19.55 30.33 30.69 30.60 POSITIV E 

 
Histology: Tissue samples of gill, skin and skeletal muscle, heart, pyloric caeca, pancreas, hind 
gut, liver, spleen and kidney were taken from fish 1 to 5. The tissue samples were fixed in 10% 
neutral buffered formalin.  
 
Histopathological examination revealed the following: 
 
Tissues from 5 Atlantic salmon were examined by light microscopy. The following histopathological 
changes were observed: 
 
Gill: Minor interlamellar epithelial hyperplasia, observed mainly at the tips of the gill filaments (F1). 
Two copepod-like structures and two nests of cell debris with bacteria noted among gill filaments 
(F1). F3 displayed mild multifocal interlamellar epithelial hyperplasia and lamellar fusion. Several 
basophilic epithelial inclusions (likely epitheliocystis) also noted in F3. Several scattered 
aneurysmal dilation/telangiectasia and lamellar thrombi (F1-F5). Mild to marked autolytic artefacts 
observed in all fish. The reading F2, F4 & F5 hindered by the autolyse artefacts.   
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SITE NO FS0804  SITE NAME  Kishorn B (North) 
CASE NO 20210093  INSPECTOR   
 
An enhanced inspection to ascertain the risk of escape from the fish farm was conducted in 
accordance with the Aquaculture and Fisheries (Scotland) Act 2007.  
 
The visit consisted of an inspection of facilities, records and the provision of advice.  
 
a) Inspection of i) escape incidents and ii) contingency procedures 
 
The escape incident that was reported on the 12 th March 2021 was not reported to all relevant 
stakeholders as it was considered that no fish had escaped, any escape or suspected escape 
incident should be reported within 48 hours of discovery.   
 
The following recommendation is made for improvement. 
 
It is recommended that procedures should be in place for  any escape or suspected escape 
of live fish to be reported immediately to all relevant stakeholders, including the trade body, 
local District Salmon Fishery Board and Fisheries Trust (or at the latest, within 48 hours of 
discovery), in accordance with A Code of Good Practice for Scottish Finfish Aquaculture 
(CoGP) (Chapter 4, part 4.37). 
 
b)i) Inspection of records relating to equipment, facilities and the site 
 
Records relating to facilities, moorings and nets were not maintained correctly. The following 
recommendations are made for improvement. 
 
It is recommended that to meet the requirements of Schedule 2 of the Fish Farming 
Businesses (Record Keeping) (Scotland) Order 2008 (RKO) records must be kept in relation 
to each facility and mooring to include: 
 

 The name of the manufacturer; 
 Any special adaptations; 

 The name of the supplier; 

 The date of purchase; 

 A record of any navigation markers deployed. 
 

In relation to nets: 
 

 The outcome of each inspection. 
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b)ii) Inspection of records relating to training 
 
No records of any training programmes and plans relevant to the onsite activities were maintained. 
The following recommendations are made for improvement. 
 
It is recommended that in accordance with the CoGP (chapter 7 part 1.8) training should be 
an integral part of the operation of all finfish aquaculture businesses, with programmes and 
plans relevant to the various activities being documented.  
 
To meet the requirements of  the RKO (schedule 2, section 7(a)) a record must be maintained 
of all training of each person working there in relation to containment and prevention of 
escape of fish, and recovery of escaped fish. 
 
b)iii) Inspection of records relating to procedures and risk assessments 
 
Although the site met the requirement of current Scottish industry best practice, due to the nature of 
the containment incident reported on 12 th March 2021 and that a second similar incident was 
reported on the 5th June 2021, the following recommendations are made for improvement:  
 
It is recommended that a documented review is undertaken of the site -specific risk 
assessment to ascertain the risks of predator attacks in accordance with A Code of Good 
Practice for Scottish Finfish Aquaculture (CoGP) (Chapter 4, point 4.26).  
 
It is also recommended that a documented review should be undertaken and implemented to 
identify improvements to the equipment in use and farm design to protect the fish from 
predators in accordance with CoGP (Chapter 5, point 5.8). 
 
It is also recommended that a record of any changes made should be recorded to meet the 
requirements of schedule 2, section 8(a) and 8(c) of the Fish Farming Businesses (Record 
Keeping) (Scotland) Order 2008, which requires a record to be kept of any anti -predator 
measures undertaken, including: 
 

 details of the type and location of each net, fence and scarer deployed; 
 any assessment of risk of escape of fish carried out. 

 
c) Inspection of site and site equipment 
 
The following recommendation is made for improvement. 
 
It is recommended that to meet the requirements the RKO (Schedule 2 part 5) that a  record 
is  maintained in relation to any navigation markers deployed on site. 
 
d) Inspection of site specific procedures 
 
The site meets the requirement of current Scottish industry best practice. No recommendations 
made or further action required.  
 
The recommendations in this report should be implemented by 29th September 2021. 
Documentation should be provided as evidence that the recommendations have been implemented. 
Enforcement action may result if the recommendations are not implemented in the necessary time 
frame. Records should be sent to Marine Scotland Science’s Fish Health Inspectorate (FHI) (contact 
details are provided below). 
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Inspection under the Aquatic Animal Health (Scotland) Regulations 2009  
 
The above site was inspected, in accordance with the Aquatic Animal Health (Scotland) Regulations 
2009.  
 
All epidemiological units were inspected. Samples were taken for diagnostic purposes. A separate 
report will be issued detailing the results of these tests. 
 
Records 
 
The surveillance frequency category of the site was assessed as medium. An inspection under the 
Aquatic Animal Health (Scotland) Regulations 2009 will be conducted every second year. The 
category of the site will be reassessed on a routine basis and updated as required. 
 
The information required for the public record of aquaculture production businesses regarding this 
site was verified and where necessary updated. The following records were also inspected to 
ensure that the conditions of authorisation for your Aquaculture Production Business (APB) are 
being met: 
 
Aquaculture animal and aquaculture animal product movement records were inspected and found 
to be inadequately maintained. 
 
Mortality records were inspected and found to be adequately maintained. 
 
No mortality levels exceeding the reporting criteria have been recorded since the last inspection.  
 
Reports detailing the results of animal health surveillance carried out by or on behalf of the business 
and/or Marine Scotland were available for inspection. 
 
The biosecurity measures plan for the site was inspected and found to be adequately maintained 
and implemented. 
 
The following points were raised with the site representative during the inspection:  
 

 In the movement records some of the fish site (FS) numbers were not recorded. For future 
movements please ensure FS numbers are recorded for each movement on and off site. 
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 The statement or agreement must identify the date of review (farm management 
agreements or statements must be reviewed at least every two years).  
 

(1) Farm management area means an area specified as such in the Code of Good Practice for Scottish Finfish 
Aquaculture 
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