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Executive summary

1. The Ministry for Primary Industries (MPI) has undertaken a comprehensive range of
tests and examinations of the samples submitted by aquaculture company New Zealand
King Salmon (NZKS) from the Waihinau Bay farm in Pelorus Sound.
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MPI’s work has ruled out a number of exotic and endemic disease

threats. use for
the excess mortality has been identified. While the presence of a numbe j
diseases can be excluded, no wide-ranging assurances about freedo fr e can
be made in light of the unexplained mortality.

3. Ongoing work includes histopatholagy and virus isolation at ﬂw%eferenc

©&

Laboratory in Norway and whole genomic sequence anajysis 2 MPI’s Ani ith
Laboratory (AHL). : /

<

gation into the
will be generated

Background @

mortality event at Waihinau Bay
following completion of all

including industry
demonstrably
were:

a. Deteym

Ba¥; Peterus Sou
ule@ut OIE li%
6. e jective was modified as of the 8th May to:
Dete i%’nonaﬁty event in Chinook salmon reported from Waihinau
Bay, und is associated with an infectious agent, especially infectious
on ahaemia virus (ISAV).
" arc

h 2012 NZKS notified MPI of an abnormal mortality event occurring
bok salmon in Waihinau Bay, outer Pelorus Sound. Initial observations by
included fish with lesions, reduced feed intake and many remaining fish
ibiting lethargy. An investigation was initiated and samples were submitted by

KS for diagnostic testing. Current and historical mortality data provided by NZKS
was examined for patterns to gain insight into the cause(s) of the event.

P4ted with an infectious agent.
ases which can cause Chinook salmon mortality.

Laboratory testing

8. All samples were initially sent to MPI's Animal Health Laboratory (AHL) for testing.
AHL uses a combination of broad ranging tests (e.g. histopathology, virus isolation and
bacterial culture) and pathogen specific tests (e.g. molecular based tests such as PCR).
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9. As part of AHL standard procedures, a comprehensive diagnostic differential list
specific for pathogens of Chinook salmon was compiled (see Table 1).

10. Samples were tested from three subrnissions of fish and provided no evidence for a

bacterial or viral agent. Histopathology identified heart abnormalities in some fish,
although changes were general and they did not point to a specific cause.

9

2 & Inierim investigation report into a Chincok salmon mortality event in Pelorus Sound Ministry for Primary Industies



Table 1: Summary of diagnostic testing conducted at AHL

Pathogen/Test Result Test type Comment/Reference
Aeromonas NEGATIVE PCR* AHL TANZ** accredited
salmonicida method
Yersinia ruckeri NEGATIVE PCR AHL IANZ accredited

method
Viral haemorrhagic | NEGATIVE PCR OIE — World Orgapisation for
septicaemia virus Animal Health R
Infectious NEGATIVE PCR OIE - Worl \a@rron for @
hematopoietic Animal
necrosis virus SIS
Totivirus NEGATIVE PCR Lovolletal2010 . \'(
Reovirus NEGATIVE PCR cios, efal., 20100\ v
Renibacterium NEGATIVE PCR %}ANZ aceredt
salmoninarum 7 Daasthod /0N
General bacterial Nothing of Bacterial cu 9.1\:1], va U@& od
o pathogens including | clinical &}\%/ x
Vibrio species significance
P

Cytopathic viruses | No cytopathic tion NZ accredited

effects observe ir(is isolation at OIE

indicative of the § &\gerence laboratory for ISA

presence ofFvirus in Norway pending.
Histopathology Inconsm@ Hxsto | Interpretation conducted by

pres two independent pathologists

ab — Gribbles and Brightwater

% % Consulting Ltd
ially Interpretation by OIE
i tive of g

reference laboratory for ISA
\ %enc 0 in Norway pending.
j/} { agent

Electron \(f No virus particles | Electron Selected heart samples with

Microscopy rved Microscopy abnormal pathology
{%p\@( qu%@;:riva PCR Not considered a likely cause;

o S % NEF included for completeness

% ddoyitus | NEGATIVE PCR Not considered a likely cause;

egalocytififu included for completeness

- Ranaviry

Inf &@créatic NEGATIVE PCR Not considered a likely cause;

ngef included for completeness
Pgeneration Whole genomic | No evidence of known
uencing sequencing pathogens detected, however

detailed analysis is
@ g continuing.

* PCR is a technique that detects DNA/RNA unique to a particular pathogen
#% JANZ — International Accreditation New Zealand is the national authority for the
accreditation of testing and calibration laboratories
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\/nfectious salmon anaemia testing

11. During the course of MPI’s investigation, it became public knowledge through a local
newspaper that a Chinook salmon mortality event had occurred in Pelorus Sound. This

/ generated public interest and resulted in speculation as to the cause of the mortality at

an international level, including an enquiry from MPT’

s central government counterpart
in Australia. Among this speculation were suggestions that Infectious Sal emia
virus (ISAV) was responsible. ISAV is a significant economic disease O mon @

in the northern hemisphere and in Chile.

12. ISAV has not been reported in the scientific literature to cause se tn Shinook
salmon and the clinical pathology of the affected fish did not suggestISAV as
es

potential disease. However, ISAV belongs to Orthomyxg é?ae - a family
/ that are notable for rapid mutation and cross-species infectigm ay demonstr:

influenza viruses. Increasing international interest

potential re d
trade impacts on New Zealand as a producer of MPI rther
testing for ISAV. @ x

13. At the time, MPI’s AHL did not have ™NPCR) ca

apabli etect ISAV, as it
Rt

had not been considered a significa ew ZealandtyChinook-based salmon
industry. When testing is not ava , it is Standadd Practise to contract the
test to an international reference | for thai Ra \\%7 Y The OIE-World
Organisation for Animal He redite: aBoratories for ISAV testing, one in
Canada and the other in X

14. The OIE ISA refer itory at th @ onal Veterinary Institute in Norway (NVI)
- was contacted } ® 10 se Sicavailability to test for ISAV. Due to severe

illness of the | orwegi xpert (not known by AHL at the time), there was
a signific agin'their StOvour request for assistance. MP1 therefore decided
to coptact ISA 1

oratory at Atlantic Veterinary College in Canada. A
greed that Atlantic Veterinary College would test
aland.

mple.%%ﬁotaf) were collected for further testing on the 20" March 2012,

re wasimmediate
sam) ISAV from Ne

days after al samples were submitted for testing. Samples from 7 fish were

sent to ic Veterinary College for ISAV testing and samples from the other 8
fish Stadned at AHL for further testing,

eterinary College used a combination of molecular tests as recommended by
e Manual of Diagnostic Tests for Aquatic Animals 2011 chapter for ISA, other

16
/ A blished molecular tests for ISA as well as an unpub lished test developed in-house at

©

¢ Canadian laboratory. Atlantic Veterinary College reported to AHL that positive

PCR results were generated from different tissues and from more than one fish, and
using different tests.

17. AHL had retained histopathology samples and samples for electron microscopy from

/ the same fish that were sent to Canada. Gross pathology and histopathology

observations of the 7 fish sent to Canada indicated no evidence of ISAV. Further, heart
tissue from all 7 fish was examined by AHL using an electron microscope and no
evidence of ISA viral particles was identified.
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18. The discrepancies between results generated at Atlantic Veterinary College and those
determined at AHL meant that MPI needed to acquire a greater understanding of the
tests undertaken at the Canadian laboratory to clarify why PCR positive results were
produced from fish showing no other evidence of ISAV infection.

19. MPI sent an experienced staff member to visit Atlantic Veterinary College fo observe
and also request the undertying data that supported the positive results. &

20. The lead scientist responsible for carrying out the tests at the Canadi as so
far not provided any supporting information for the PCR positive 1

21. Following the positive results from Atlantic Veterinary Colleg%zp analyses

were undertaken. AHL established ISAV molecular tests as-detailedn the O anu
of Diagnostic Tests for Aquatic Animals 2011 chapter d re~-con in
\/ Norway, who agreed to test samples for ISAV from salarid. Additic

&2 dditie mp]es
(vepresenting 38 fish) and previously collected s ore

€senting 2@1 ere sent

22. The Norwegian laboratory was not able to @N in @ samples by
standard methods used at their laborgt detectio@ 4

23. AHL has been unable to reprodu eYyesuits fro@ eterinary College.

24. Both AHL and NV1 hav NEGATWE ye or [SAV from samples using
OIE recommended t :

iv€ of a possible viral agent, AHL undertook whole
juencing to nderstand if there was a link between the pathology of

2 infectious a|
<%%neraﬁ
~/ athology in
ccurreds
mo i

ory testing pending

to NVI for ISAV testing.

/%

s%n{{i?\g was carried out on the hearts of two fish still showing
approximately two months after the peak mortality had

dataset was generated from the two fish. These results will require
lyses and interpretation and will provide useful information for future

t results still outstanding at the NVI in Norway include virus isolation for cytopathic

% viruses and histopathology interpretation. These tests results will be compared with the
interpretations already conducted in New Zealand. MPI expects to receive these results
within the next six weeks.

! Next generation sequencing is a technique that identifies a large proportion of all DNA (both fish and pathogen) and offers potential insight
into what disease related processes and pathogens might be present.
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Epidemiological investigation

28. Mortality in March was higher than typically expected at all cages across the Waihinau
Bay salmon farm site.

79. Within the affected site two cages stood out as having higher mortality in
April 2012 than all other cages (see Appendix 1, Figure 1).

30. No obvious causes for the increased mortality were reported by the T
regarding environmental factors (e.g., higher than usual water (MPerae, ecreased
dissolved oxygen, algal blooms), or husbandry activities (¢.g. gradihg, ¢ anges to feed

31. No recent movements of fish were reported to have oc z@ atthe site that e
provided a potential route of introduction of a pathogen.

32. When cumulative monthly mortalities were cOIfpa i Bay

appeared significantly higher than other N§ '

33. Cumulative monthly mortalities - ajsp compayed ’ in 2011. q‘ Xb)

A £
TS
N S =

tigating a more comprehensive survey over time,

inclu different sites and age classes to understand the significance of the heart
Wﬂgy detecte i this investigation.

mm
3 % “ortalities in NZKS farmed Chinook salmon occurred during March and April
124t Waihinau Bay, Pelorus Sound.
7.

CR positive results for ISAV were received from the OIE reference laboratory at
Atlantic Veterinary College in Canada but subsequent MP1 requests for underlying data
to support the results have not met with a response. MPL is continuing its efforts to

obtain more information from the Atlantic Veterinary College.

38. There is a moderate to strong likelihood based on the investigation to date and ongoing

communication of MP1 with trading partners that there will be no adverse market access

issues and the OIE appreciation of the health status of New Zealand’s salmon will not
change.
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39, To date no probable cause of the mortality has been established and data from the
Waihinau Bay farm indicates mortality rates have returned to baseline levels typically

expected for farmed salmon in the Marlborough Sounds (i.e. the mortality event has
ceased).

40. Comprehensive epidemiological analysis and diagnostic testing at the Animal Health

Laboratory and the National Veterinary Institute in Norway has not revealed-an
infectious cause of disease.
41. However, histopathology revealed abnormal heart pathology that c@ iéative of @

numerous causes, including infection with an intracellular patt&a

42. Inorder to maintain New Zealand’s reputation for animal health mi

gement{ it is
necessary to continue the investigation until reasonable, or the mortati nt
have been examined (reasonable causés in reference 13ted dise R
S 43. MPI recommends NZKS closely monitor the ons transferred
to the Waihinau Bay site. Any unusual mo nts'must be fio o MP], as per
the Standard for Health Surveillance in Ao tablish: or Bxport of Salmon
to Australia (paragraph 4.4). v
44, The current focus of the investigdtion arify the status of the samples from
Waihinau Bay, given the positive sults fro ntic Veterinary College and

VI. To dati ve results for ISAV in samples
n replicate

negative results from AHL and
from Waihinau Bay hayé ;

45. MPI recommend @ ongside MPI and Aquaculture New
Zealand to im ghing, fmanagement and reporting in order to

S
- @@V x@y
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