
Heads-up notification      Date: 10 November 2022 
 

Summary statement for communication:  

Biosecurity New Zealand (BNZ) is investigating reports of snapper and trevally with white, 
soft, and mushy flesh from the east coast of Northland and Auckland. The issue was brought 
to the attention of BNZ on the 1st of September and an investigation was opened. Sampling 
commenced on the week of the 12th of September and the collected samples were analysed 
at the MPI Animal Health Laboratory (AHL). The results of this analysis have now been 
finalised. 

Six whole, fresh fish (5 snapper and 1 trevally) were received at AHL. These fish were subject 
to macroscopic and histological examination and general aquatic bacteriology was carried 
out.  The results from the laboratory analysis has not indicated any biosecurity concern 
regarding exotic diseases or infectious agents. This includes bacteria, virus, protists, and 
metazoans. 

There were, however, two key observations from the laboratory analysis: evidence of 
nutritional deficiencies, and evidence of iron deposits within the livers of the snapper. 

Evidence of nutritional deficiencies was observed in the fish, indicated by: 
• Early degenerative changes in skeletal muscle relating to muscle atrophy and a loss 

of polysaccharides within muscle tissue. 
• Liver atrophy with an absence of polysaccharides suggests a complete loss of 

glycogen stores. 
• Aggregates of macrophages within viscera and the brain, associated with tissue 

breakdown of fat and connective tissues cells and intake of polysaccharides. 
• Evidence of nematode (round worm) parasitism was noted in most fish and this may 

have contributed to the poor body condition seen. 
 

Additional samples are being collected to undertake confirmatory testing and to compare 
healthy and affected fish. 

It is difficult to correlate these findings to the white flesh seen but the change in colour and 
consistency may be associated with changes in glycogen storage and tissue fluid in the 
muscle.   

BNZ is working closely with Fisheries New Zealand on further sampling to help confirm 
findings. A second round of sampling that includes healthy fish as a comparison is underway.  

BNZ is also concurrently coordinating samples for investigations to be led by Food Safety 
New Zealand.  
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Heads-up notification      Date: 31 January 2023 
 

Investigation into Snapper Milky-White Flesh Syndrome on the east coast of Northland 
and Auckland. 

Summarised results from the second round of sampling. Affected and unaffected fish from 
the Hauraki Gulf.  

Summary statement for communication:  

Biosecurity New Zealand (BNZ) are investigating reports of snapper and trevally with white, 
soft, and mushy flesh from the east coast of Northland and Auckland. The investigation has 
been ongoing since 1st of September 2022 and the results from initial sampling efforts were 
released in November 2022.  

Additional trevally samples have proven to be logistically difficult to obtain due to the 
populations current position in deeper oceans. These have therefore been placed on hold 
and snapper have become the focus of the investigation. Additional snapper samples have 
been collected and analysed at the MPI Animal Health Laboratory (AHL), and results of this 
second round of analysis have now been finalised.  

Six whole, fresh snapper were received at AHL. Four showing characteristic macroscopic 
signs of the syndrome were submitted as affected fish, and two were submitted as healthy 
controls. All fish were subject to macroscopic and histological examination, and general 
aquatic bacteriology.  

The results from the laboratory analysis did not indicate any biosecurity concern regarding 
exotic diseases or infectious agents. No clear evidence of a septic or infectious (viral, 
bacterial, fungal, or protozoal) cause for the muscle changes was diagnosed. 

The four affected snapper show similar evidence of nutritional deficiencies to what was seen 
in previous samples: 

• Poor condition factor. 
• Muscle degeneration seen macroscopically and histologically.  
• Liver atrophy and abdominal cavities lacking healthy viscera. 
• Accumulation of macrophage aggregates in multiple body organs and brain, 

supporting the process of tissue breakdown. 

Similarly, the four affected fish showed the same iron deposits within livers as was seen in 
previous affected fish samples. 

These common symptoms were more advanced and significant in these fish when compared 
with the fish from the previous round of sampling.  

Both control fish submitted as healthy had good condition factors. One of them showed 
early changes suggesting a progression towards an affected state: iron accumulation and 
early abdominal visceral and liver atrophy. The other showed a very well-developed gonad, 
large plump liver, viscera filled abdominal cavity and no iron accumulation, suggesting 
normal liver activity.  

Inflammation of the intestinal tract with variable but frequently abundant parasitism was 
present in all six snapper, including the two submitted as healthy control fish. Evidence of 
parasite migration to the brain and further cysts within various body tissues, including the 
gonads, spleen, kidney, and brain was also present. These snapper show significant parasite 
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Heads-up notification      Date: 31 January 2023 
 
burden, which could contribute to, or exacerbate, poor body condition in affected fish. 
Intestinal intussusception was seen in three of the affected fish and is likely associated with 
heavy intestinal parasitism, inflammation, and a reflux effect in the intestine. This would 
have further affected feeding in these fish.  

While a relatively heavy parasite load was observed in these fish and may have contributed 
to poor body condition, there is no evidence to suggest that any specific parasite is linked to 
the syndrome or that there are any biosecurity concerns. 

Based on our examinations of snapper to date, BNZ has found no evidence to suggest an 
infectious cause for the white milky flesh, it appears that the syndrome is associated with 
starvation.  

Additional sampling and analysis of healthy fish from the Bay of Plenty, an unaffected area, 
has been completed. Details of this analysis are presented in a third summary report.  
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Heads-up notification      Date: 31 January 2023 
 

Investigation into Snapper Milky-White Flesh Syndrome on the east coast of Northland 
and Auckland. 

Summarised results from the third round of sampling: unaffected fish from an unaffected 
area – Bay of Plenty. 

Summary statement for communication:  

Biosecurity New Zealand (BNZ) are investigating reports of snapper and trevally with white, 
soft, and mushy flesh from the east coast of Northland and Auckland. The investigation has 
been ongoing since 1st of September 2022 and results from initial sampling were released in 
November 2022.  

A third round of sampling was completed for the purpose of collecting snapper samples 
from an unaffected area as healthy controls. These samples have been analysed at the MPI 
Animal Health Laboratory (AHL) and results of analysis have now been finalised.  

Four whole, fresh snapper were received at AHL, all submitted as healthy controls from an 
unaffected area (Bay of Plenty). These fish were subject to macroscopic and histological 
examination, and general aquatic bacteriology. 

All four fish showed good condition factors. They had no significant external abnormalities 
and appeared healthy. There was no evidence of infectious agents present (viral, bacterial, 
fungal, or protozoal) and histology showed healthy livers and no abnormalities of the other 
organs.  

All four fish showed evidence of parasites. They had encysted and migrating nematode 
larvae and encysted helminths’ present. Additionally, all fish showed significant 
inflammation in the intestinal tract associated with helminth parasites. This parasite burden 
was seen in both affected and unaffected snapper assessed in previous sampling in the 
Hauraki Gulf. There is no evidence to suggest that any specific parasite is linked to the 
syndrome or that there are any biosecurity concerns. 
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Heads-up notification      Date: 31 January 2023 
 

Investigation into snapper with milky-white flesh on the east coast of Northland and 
Auckland. 

Summarised results from samples submitted by commercial fishers – snapper fillets from 
the east coast of Auckland. 

Summary statement for communication:  

Biosecurity New Zealand (BNZ) are investigating reports of snapper and trevally with white, 
soft, and mushy flesh from the east coast of Northland and Auckland.  

As part of ongoing sampling to investigate this issue, fillets from four snapper, obtained off 
the east coast of Auckland, were submitted by commercial fishers. These samples have been 
analysed at the MPI Animal Health Laboratory (AHL) and results of analysis have now been 
finalised. 

Fillets from four snapper were received at AHL. Fillets from two of the fish were submitted 
as affected and fillets and the other two as healthy controls. These fish were subject to 
macroscopic and histological examination.  

The fillets submitted from healthy fish did not show any abnormalities macroscopically or 
histologically.  

The fillets submitted from affected fish show degenerative muscle changes. No significant 
inflammation, or infectious or parasitic agents were seen.  

AHL chose not to perform bacteriology on these fillets as adequate bacteriology samples 
had been obtained during previous sampling. No bacteriology or other analysis to date has 
shown any evidence of infectious agent presence (viral, bacterial, fungal, or protozoal). 
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Summary of Results         Date: 17 February 2023 
 

Investigation: Snapper Milky-White Flesh 

 

Summary statement for communication:  

Biosecurity New Zealand (BNZ) have completed an investigation into the occurrence of snapper and 
trevally with white, soft, and mushy flesh from the east coast of Northland and Auckland. This 
condition has been named Milky-White Flesh Syndrome. 

The investigation was opened on 01/09/22 and results were finalised on 31/01/23. 

BNZ did not find any evidence to indicate a biosecurity concern regarding exotic diseases or 
infectious agents.  

A relatively heavy parasite load was observed in all fish analysed, including those submitted as 
healthy controls. There is no evidence to suggest any related biosecurity concerns regarding these 
parasites and a level of parasitism is expected in all wild caught fish. 

Evidence of nutritional deficiencies was seen in affected fish. It is suspected that the Milky-White 
Flesh Syndrome seen in snapper is related to chronic malnutrition. 

BNZ has closed this investigation since there was no evidence of a biosecurity risk,. 

A summary of sampling, analysis and results is provided below. 

Samples submitted 

Three rounds of sampling and associated analysis at the Animal Health Laboratory (AHL) were 
performed to investigate if any exotic disease, or other infectious cause could be determined as 
driving the syndrome. Snapper fillets from a commercial fishers were also received. There were five 
submission in total: 

Round 1 
• Accession W22_02965-167194. Five formalin and five ethanol preserved snapper muscle 

samples, taken from affected fish in the Hauraki Gulf.  
• Accession W22_02933-168487. Five whole affected snapper and one whole affected trevally 

taken from the Hauraki Gulf.  
Round 2 
• Accession: W22_03660-169679. Four affected whole snapper and two healthy whole 

snapper collected from the Hauraki Gulf.  
Round 3 
• Accession: W22_03984-170652. Four healthy whole snapper taken from the Bay of Plenty 

(an unaffected area).  
Commercial submission 
• Accession W22_03990-170651. Two affected snapper fillets and two healthy snapper fillets 

submitted from a commercial fisher, taken from the Hauraki Gulf. 
 

Further trevally samples were not able to be collected because the populations were in deeper 
waters at the time. By the time samples were landed and transported to AHL they would have been 
unfit for analysis. 
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Summary of Results         Date: 17 February 2023 
 
Analysis performed 
 
AHL performed macroscopic assessment of the fish, including the calculation of condition factors, 
and dissection to assess the internal condition of the fish. General aquatic bacteriology was 
performed using swabs from the kidneys of each fish. Cultured bacteria colonies were identified via 
sequencing with results analysed at AHL or using biochemical characteristics. Histological 
examination was performed on the preserved muscle samples and from samples taken from 
multiple areas of the whole fish that were submitted: gills, skin, brain, kidneys, spleen, liver, heart, 
intestinal tract, spleen, gonad, and skeletal muscle. 
 
Summarised results 

The laboratory analysis did not find any evidence of exotic diseases or infectious agents. No clear 
evidence of a septic or infectious (viral, bacterial, fungal, or protozoal) cause for the muscle changes 
was detected.  

A relatively heavy internal helminth parasite load was observed in all fish. However, there is no 
evidence to suggest that any specific parasite was linked to the syndrome. No evidence was found to 
suggest the presence of myxosporean parasites such as Kudoa spp., which have been linked to white 
flesh in other fish species. 

Overall, the laboratory analysis did not find any evidence of a biosecurity risk (associated with an 
exotic or emerging infectious pathogen). 

Key laboratory observations 

Affected fish 

There were two key observations from affected fish samples. 

Nutritional deficiencies were observed in the affected fish, indicated by: 
• Poor condition factors calculated for affected fish. Affected fish condition factors ranged 

from 1.45 – 1.92 (x ̄= 1.69). Factors > 1.95 are considered heathy and were seen in the 
healthy “control” fish. 

• Degenerative changes in skeletal muscle relating to muscle atrophy and a loss of 
polysaccharides within muscle tissue, associated with tissue breakdown following a 
prolonged period of starvation. 

• Liver atrophy with an absence of polysaccharides. 
• Abdominal cavities lacking healthy viscera. 
• Presence of PAS positive, ceroid/lipofuscin macrophage aggregates within viscera, multiple 

organs, and the brain. These aggregates are associated with the breakdown of fat and 
connective tissue cells, allowing the intake of polysaccharides stored within them. 

Evidence of iron accumulation was seen in the livers of affected snapper and was also seen in the 
spleen of some affected snapper. These were observed as golden-brown pigments in the livers of 
the fish and confirmed by Perl’s stain. The iron accumulation seen in the affected snapper is 
attributed to chronic starvation, tissue breakdown (releasing iron from cells) and poor haemostasis 
of iron in the body and tissue. 
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Summary of Results         Date: 17 February 2023 
 
Normal fish 

Snapper submitted as healthy controls in round two had good condition factors. One of them 
showed early changes suggesting a progression towards an affected state: iron accumulation and 
early abdominal visceral and liver atrophy. The other showed a very well-developed gonad, large 
plump liver, viscera filled abdominal cavity and no iron accumulation, suggesting normal liver 
activity. 

All four snapper collected as healthy controls from the Bay of Plenty during round three showed 
good condition factors. They had no significant external abnormalities, appeared healthy, and 
histology showed healthy livers and no abnormalities of the other organs. No significant iron 
accumulation in the liver was seen in these fish. 

Observations common to both affected and healthy fish 

Variable but frequently abundant parasitism was present in all fish, including those submitted as 
healthy controls. Encysted and migrating nematode larvae and encysted helminths were present. All 
fish had at least one or more of the following signs of parasitism, evidence of parasite migration to 
the brain and further cysts within various body tissues, including the gonads, spleen, kidneys, heart, 
and brain was also present. This varied fish to fish. Anisakis spp was seen within the serosa of 
coelomic cavities in some fish. Inflammation in the intestinal tract (enteritis) associated with 
helminth parasites was commonly seen and intestinal intussusception was seen in three of the 
affected fish. 
 
Parasites are common in wild caught fish, and even if not seen, are present in up to 90% of fish 
caught.  
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1. EXECUTIVE SUMMARY

In late 2022, fishers noticed that the flesh of snapper and trevally caught in Northland 

and the Hauraki Gulf had a “milky” appearance compared with its normal 

translucency. Concern was raised as to whether there were food safety risks from 

consuming such fish. Five freshly caught “milky” fleshed snapper were received and 

the skin and flesh assessed for the total number of bacteria present (aerobic plate 

count) and for Escherichia coli, an indicator of enteric pathogens, and Vibrio 

parahaemolyticus and Vibrio vulnificus, human pathogens that naturally occur in the 

marine environment.  

Aerobic plate counts were as normally detected in the flesh of freshly caught fish, 

although counts on the snapper skin were lower than usual. No E. coli or V. vulnificus 

were detected. Concentrations of V. parahaemolyticus were low (maximum most 

probable number of 0.306/g) and no V. parahaemolyticus pathogenicity markers were 

detected. Thus, there was no evidence of increased microbiological food safety risk. 

2. OBJECTIVES

In December 2022, fishers noticed that fish caught in Northland and the Hauraki Gulf 

had “milky” flesh (Rawling 2022) compared with its normal translucency. Concern 

was raised as to whether there might be food safety risks from consuming such fish. 

The aim of this project was to check for the presence of some foodborne pathogens 

and for microbiological food safety indicators in “milky” fish. 

3. METHODS

3.1. Snapper 

The National Institute of Water and Atmospheric Research (NIWA) supplied snapper 

(n=5) taken from a Danish seine trawl landed on board the vessel Da Vinci at 1600 h 

on 13 November 22. End-of-tow location was 175° 05’ 23” E; −36° 40’ 38” S (Firth of 

Thames). 

Chilled whole fish were delivered to Plant & Food Research, Mt Albert Research 

Centre, at 0727 h on 14 November 2022. On arrival, fish temperature was measured 

using a digital FoodPro infrared thermometer (Comark Ltd, England) and the fish 

were stored in a cool room (set at 0.7°C) until sampling commenced at 0830 h.  

One staff member, experienced in quality assessment of fish, recorded observations 

on sensory quality indicators. 
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3.2. Microbiological Analysis 

3.2.1. Aerobic Plate Count (APC) – Skin and Tissue 

Microbiological analyses were performed on 10 cm2 of skin, and separately on 10 g of 

flesh (excluding the skin) excised from the anterior dorsal region of the fish. Using 

aseptic technique, a sterile template with a 10 cm2 circle cut out from the centre was 

placed on the skin surface. Using sterile scalpel and forceps, the skin was cut, held 

and then separated from the underlying flesh. 10 g of the underlying flesh was then 

aseptically excised. Samples were diluted in salt peptone water (0.1% Difco peptone, 

1% NaCl in distilled water) and homogenised in stomacher bags for 2 min (Colworth 

Stomacher). Serial dilutions were prepared in salt peptone water, and using the drop 

plate technique, 10-µL drops were plated on Plate Count Agar (Difco) with 1% added 

NaCl (sPCA). Plates were incubated for 72 h at 20°C and the APC was determined 

by counting colony-forming units (cfu) of countable dilutions. Results were expressed 

as log10 cfu/cm2 and cfu/g for skin and flesh, respectively. 

 
3.2.2. Escherichia coli analyses 

The method used was that of Feng et al. (2020) with modifications. Tissue (25 g flesh 

with skin attached) was excised aseptically from the dorsal region of the fish body. 

Each tissue sample was placed in a stomacher bag and diluted with 225 mL of 

Phosphate Butterfield buffer (PB) (KH2PO4, pH 7.2) (Ajax Finechem, Thermofisher 

Scientific, Albany, Auckland, New Zealand). Samples were then homogenised for 

2 min using a stomacher. An aliquot of 10 mL from each sample was transferred into 

10-mL double-strength Lactose Broth (LB) (Difco Laboratories, Becton, Dickinson and 

Company, Sparks, MD, USA) in glass tubes with an inverted Durham tube inside. 

Furthermore, another 1-mL aliquot of the homogenate was serially diluted in PB and 

distributed to 10-mL single strength LB in glass tubes with inverted Durham tubes. LB 

tubes were incubated at 35°C for 48 h. At the end of the 48-h incubation period, all 

samples that were deemed to be presumptive positive (displayed turbidity and gas 

bubbles inside the Durham tubes) were transferred (using a 10-µL loop) into 

Escherichia coli broth with 4-methylumbelliferyl--D- glucuronide (EC-MUG; Neogen 

Corporation, Lansing, MI, USA) and incubated for 48 h at 44.5°C. Positive samples 

(indicated by fluorescence under UV light) were recorded and the most probable 

number (MPN) was calculated using the Blodgett spreadsheet (Blodgett 2010). 

Results were expressed as MPN/g of tissue. 

 

3.2.3. Vibrio analyses 

Tissue (25 g flesh with skin attached) was excised aseptically from the dorsal region 

of the fish. Samples were diluted with 225 mL of phosphate buffered saline (PBS, 

pH 7.4), and then homogenised for 2 min by Stomacher. Aliquots were then serially 

diluted in PBS and 1-mL from each dilution was transferred into triplicate tubes of 

10-mL Alkaline Peptone Water which were incubated for 24 h at 35C for enrichment. 
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DNA from the dilution series tubes was extracted by boiling at 100C for 10 min 

followed by cold shock on ice for 5 min. DNA extracts were analysed using two 

different PCR protocols for detection of different Vibrio genes. The first was the qPCR 

protocol described by Cruz et al. (2020, 2021) following the methods of Nordstrom 

et al. (2007) and Campbell & Wright (2003) for Vibrio parahaemolyticus and Vibrio 

vulnificus, respectively.  Detection of tlh and vvh (V. parahaemolyticus and 

V. vulnificus specific genes, respectively) was performed and, if tlh was present, 

another qPCR was carried out to detect tdh and/or trh (V. parahaemolyticus 

pathogenicity markers). The second was a conventional PCR protocol of Whistler et 

al. (2015) designed for the detection of the V. parahaemolyticus pandemic strain 

sequence type 36 (ST-36). The ST-36 protocol detected the tlh gene and four 

pathogenicity genes; flp, prp, tdh or trh. Any positives in the dilution series from these 

PCR tests were subsequently calculated as MPN/g of fish tissue, Blodgett (2010). 

 

 

4. RESULTS & DISCUSSION 

The average fish temperature (measured at the skin surface) at the time of delivery 

was 4.0°C (s.d. 1.4°C). 

 

4.1. Microbiological Results 

The results from the microbiological tests for each fish are presented in Table 1. APC 

counts were low and in keeping with freshly harvested chilled fish. E. coli and V. 

vulnificus were not detected. V. parahaemolyticus were present in very low numbers. 

The initial q-PCR was negative for both tlh (V. parahaemolyticus) and vvh (V. 

vulnificus) detection genes in all samples; however, the conventional ST-36 PCR was 

positive for tlh (Table 1) but not for the presence of flp, prp, tdh or trh pathogenic 

genes. The detection of tlh in the ST-36 assay but not the qPCR assay confirms the 

greater sensitivity of the former assay that has been observed previously (Vidovic et 

al. 2020). 

 

 
Table 1. Microbiology results for snapper samples 

Sample# 
APC Skin 

(log10 cfu/cm2) 

APC Flesh 

(log10 cfu/g) 

Escherichia coli 

(MPN/g) 

Vibrio 
parahaemolyticus 

(MPN/g) 

Vibrio vulnificus 

(MPN/g) 

SNA_1 2.55 2.88 <0.36 0.306 <0.086 

SNA_2 3.07 2.78 <0.36 0.086 <0.086 

SNA_3 3.09 2.95 <0.36 0.086 <0.086 

SNA_4 2.87 2.88 <0.36 <0.086# <0.086 

SNA_5 2.86 2.95 <0.36 0.086 <0.086 

Mean (S.D.) 2.89 (0.22) 2.89 (0.07) <0.36 0.121 (0.105) <0.086 

The detection limits were 0.36 MPN/g for E. coli and 0.086 MPN/g for Vibrio spp. 
Abbreviations: APC, Aerobic Plate Count; cfu, colony forming units; MPN, Most Probable Number; S.D., standard deviation. 
#Count (<0.086) was treated as half the detection limit (0.043) for the purpose of calculating mean and S.D. 
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4.2. Post-harvest Sensory Observations 

All fish were in a profoundly post-rigor state 17 h post capture (Figure 1). 

 

 

Figure 1. Rigor assessment 
immediately before 
microbiological sampling. 
 

 

Sensory attributes observed immediately prior to and during microbiological sampling 

are summarised in Table 2.  

 

Table 2. Sensory attributes of “milky” fish 

Tissue Observations 

Gills Bright red or pink-red, no mucus, characteristic fresh odour 

Eyes Convex, pupil black-grey, iris clear 

Body 
Some scale loss associated with net marks, no slime, skin iridescent colour, 
characteristic fresh odour. Body condition (anterior dorsal) skinny 

Flesh Opaque – “milky” 

 

 

5. DISCUSSION 

5.1. Sensory Observations  

In general, the snapper appeared to be in poor condition lacking muscle mass in the 

anterior dorsal region. They had passed through rigor very quickly post-capture, 

suggesting low energy reserves. Other quality indicators showed little indication of 

post-harvest quality deterioration, confirming that they had been freshly caught and 

had not been subjected to temperature abuse.  

 

Changes in post-harvest tissue opacity have been documented from time to time over 

the past 60 years. Love (1962) first suggested that muscle tissue opacity could be 

used as an indicator of “condition” in North Sea cod. This author found that tissue 

opacity increased when spawning occurred, when food was scarce and when 

aquaculture reared fish were deliberately starved. The post-harvest appearance of  
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the muscle alters, being translucent in well-fed fish, but becoming whiter and opaquer 

as condition deteriorated. Tomlinson et al. (1965) documented something similar 

when describing halibut as having “chalky” tissue where the flesh was described as 

dull, white and opaque rather than translucent. This occurred post-mortem when 

muscle tissue pH fell to 6.0 or lower. 

 

Factors contributing to the occurrence of 

“chalky” halibut include warmer bottom 

temperatures and/or starvation. Post-

harvest chalkiness can be prevented if fish 

are allowed to rest for 1–2 days before 

being butchered (IPHC 2022). 

 

Filleters from the Kai Ika Project, a project 

working to fillet fish for recreational fishers, 

said that “milky” flesh was not seen in fat, 

well-conditioned fish but was more common 

in “skinny” fish (Dewan 2023).  

 

5.2. Microbiology 

Using similar isolation methods, the flesh 

APC for the snapper in this study (2.89 log10 

cfu/g) was very similar to that recorded for 

New Zealand jack mackerel (Ryder et al. 

1984) and hoki (Ryder et al. 1993) for the first 3 days of storage in ice. These 

methods usually find about one log10 more bacteria on the surface of the fish 

compared to the flesh. However, in this case, the APC of the flesh was the same as 

that of the skin and about 1 log10 lower than found on other freshly harvested fish 

(Ryder et al. 1984; Scott et al. 1986; Scott et al. 1989; Ryder et al. 1993). The exact 

reason for the difference between the skin surface and flesh count is not clear 

however, the lack of surface slime and the loss of scales may have contributed to this 

result. The APC results do not suggest any heightened food safety risk.  

 

E. coli is a faecal microorganism, and its presence suggests contamination of faecal 

origin (Food Standards Australia New Zealand 2022) and the possible presence of 

enteric pathogens such as Salmonella. E. coli counts of over 100/g are considered 

unsatisfactory for ready-to-eat food (Food Standards Australia New Zealand 2022) 

which was the standard these fish were assessed against and some people eat raw 

fish flesh. V. vulnificus is a human pathogen that naturally occurs in seawater and can 

cause serious disease (septicaemia) when contaminated seafood is consumed by 

individuals with compromised health (e.g., liver disease). The absence of E. coli and 

V. vulnificus in the snapper flesh indicate no risk from these organisms. 

 

 

Figure 2. Chalky halibut fillet on right. 
Reprinted from International Pacific 
Halibut Commission (IPHC) website 
2022. 
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V. parahaemolyticus occurs naturally in seawater and consumers (healthy or 

otherwise) eating seafood contaminated by this microorganism can contract 

gastroenteritis. In these samples, V. parahaemolyticus was present in very low 

numbers (maximum 0.3 MPN/g). The most stringent international regulatory criteria 

allow for up to 100 MPN/g (Canadian Food Inspection Agency 2019). Not all strains 

of V. parahaemolyticus cause illness and usually only those with known pathogenicity 

markers including thermostable direct haemolysin (TDH) and TDH-related 

haemolysin (TRH) cause outbreaks. Cases of V. parahaemolyticus illnesses in 

New Zealand have normally been attributed to strains carrying both tdh and trh 

genes. These haemolysin genes were not detected in any of the samples. There is 

therefore no indication of any heightened V. parahaemolyticus risk from “milky” 

fleshed snapper. 

 

 

6. CONCLUSIONS 

The microbiological results did not indicate that there would be any heightened risk of 

illness from consuming snapper with “milky” flesh. The “milky” or “chalky” flesh 

phenomenon has been documented elsewhere. It affects the post-mortem opacity of 

the flesh in fish that are harvested when they are in poor condition.  

 

 

7. ACKNOWLEDGEMENTS 

We are grateful to NIWA for supplying the “milky” fleshed snapper in good condition 
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1. Situation report 
1.1. Host organism 
Australasian snapper (Pagrus auratus) 

White trevally (Pseudocaranx dentex) 

1.2. Risk organism 
No risk organism identified 

1.3. Legal status 
N/A 

1.4. Summary of findings 
Biosecurity New Zealand did not find any evidence to indicate a biosecurity concern regarding 
exotic diseases or infectious agents.  

Evidence of nutritional deficiencies was seen in affected fish. 

A relatively heavy parasite load was observed in all fish analysed, including those submitted as 
healthy controls. There is no evidence to suggest any related biosecurity concerns regarding 
these parasites. 

It is suspected that the Milky-White Flesh Syndrome seen in snapper is related to chronic 
malnutrition. 

1.5. Background 
On 01/09/2022 Biosecurity New Zealand was notified of a widespread issue occurring on the 
east coast of Northland and Auckland concerning Australasian snapper (Pagrus auratus) and 
white trevally (Pseudocaranx dentex). The notification came from NIWA who had been 
contacted by both recreational and commercial fishers. NIWA also reported that there was 
online discussion on fishing forums regarding the issue. The issue was reported to be white, 
soft, and mushy flesh occurring in between 10-50% of wild caught snapper, and a smaller 
number of trevally (Appendix 1). The condition was later named Milky-White Flesh Syndrome 
(the syndrome). 

Discussion about the syndrome was reviewed within various fishing forums and Facebook 
pages and many recreational fishers mentioned its sporadic presence over the last 10 years, 
indicating it was not uncommon around spawning time, and that populations always seemed to 
recover. Many raised concerns around the current apparent prevalence and persistence of the 
issue. This was consistent with what recreational fishers that had spoken to NIWA had reported. 

A community fish filleting programme had seen 50% of snapper (100-200) affected while 
operating at a pier in the Hauraki Gulf in the week prior to the notification. Commercial fishers 
had also reported that around 25% of their catch for both snapper and trevally were affected.  

There are two prior cases logged in the SII investigation database referring to a similar issue: Rele
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submissions.  also submitted snapper fillets from a commercial catch directly for 
analysis at AHL (submission five).  

The first sampling round consisted of two submissions [W22_02933-168487 & W22_02965-
167194] and included six whole affected fish (five snapper and one trevally) and ten preserved 
affected snapper flesh cubes (five preserved in formalin and five in ethanol). All samples were 
collected from boat ramps in the Hauraki Gulf area. This sampling commenced on 12/09/22 with 
samples received at AHL on 14/09/22.  

Sampling for the third and fourth submission commenced on 07/11/22. Submission three 
[W22_03660-169679] consisted of six whole snapper collected from boat sheds in the Hauraki 
Gulf. Four of these were affected by the syndrome and the other two were collected as healthy 
control fish for comparison. Submission four [W22_03984-170652] consisted of four whole 
snapper collected from the Bay of Plenty. These were all apparently normal fish that were 
collected to provide a comparison from outside of the reported affected area. 

For submissions one – four, AHL performed macroscopic assessment of the fish, including the 
calculation of condition factors (K= (weight (g) * 100) / (length (cm)^3)), and dissection to assess 
the internal condition of the fish. General aquatic bacteriology was performed using swabs from 
the kidneys of each fish. Cultured bacteria colonies were identified via sequencing performed by 
Ecogen (Auckland, New Zealand) with results analysed at AHL using BLAST, or biochemical 
characteristics. Histology was performed on H/E – stained glass slides, prepared using the 
formalin preserved flesh cubes and from samples taken from multiple areas of the whole fish: 
gills, skin, brain, kidneys, spleen, liver, heart, intestinal tract, spleen, gonad, and skeletal 
muscle. 

Submission five consisted of snapper fillets submitted by . Two affected snapper fillets 
and two healthy snapper fillets, taken from the Hauraki gulf, were received at AHL on 
14/12/2022. 

Only histology was performed on these samples as adequate bacteriology had already been 
performed during previous analysis. 

Results from the first sampling round (submission one and two) were finalised on 30/09/22 
(preserved cubes) and on 03/11/22 (whole fish samples). A summary report on these results 
was completed and shared with FNZ on 10/11/22. Results for the analysis of submission three 
were finalised on 15/12/22 and submissions four and five on 18/01/2023. Summaries of 
submission three - five were prepared and provided to FNZ on 31/01/23.  

While samples of trevally were sought, only one was able to be collected during the first round 
of sampling. Further samples were logistically inviable for collection due to the populations 
position in deeper waters at the time. By the time samples were landed and transported to AHL 
they would be inviable for analysis. Trevally samples were placed on hold and a new 
investigation will be opened once they become available.  

3. Results Summary 
Overview 

There was no evidence found in any of the analysis performed to indicate a biosecurity concern 
regarding exotic diseases or infectious agents. No clear evidence of a septic or infectious (viral, 
bacterial, fungal, or protozoal) cause for the muscle changes was diagnosed.  

9(2)(a)

9(2)(a)
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A relatively heavy internal parasite load was observed in these fish. However, there is no 
evidence to suggest that any specific parasite is linked to the syndrome, or that there are any 
related biosecurity concerns. No histologic or macroscopic evidence was found to suggest the 
presence of Kudoa parasites, which have been linked to mushy flesh in other fish species. 

Affected fish observations 

There were two key observations from affected fish samples:  

Evidence of iron accumulation was seen in the livers of affected snapper and was also seen in 
the spleen of some affected snapper. These were observed as golden-brown pigments in the 
livers of the fish and confirmed by Perl’s stain.  

Nutritional deficiencies observed in the affected fish were indicated by: 
• Poor condition factors (x̄ = 1.69) 
• Degenerative changes in skeletal muscle relating to muscle atrophy and a loss of 

polysaccharides within muscle tissue. 
• Liver atrophy with an absence of polysaccharides. 
• Abdominal cavities lacking healthy viscera. 
• Presence of PAS positive, ceroid/lipofuscin macrophage aggregates within viscera, 

multiple organs, and the brain. 

Healthy fish observations 

Snapper submitted as “healthy” controls in submission three had good condition factors. One of 
them showed early changes suggesting a progression towards an affected state: iron 
accumulation and early abdominal visceral and liver atrophy. The other showed a very well-
developed gonad, large plump liver, viscera filled abdominal cavity and no iron accumulation, 
suggesting normal liver activity. 

All four snapper collected as healthy controls from the Bay of Plenty for submission four were 
found to have a good condition factors (μ = >1.95). They had no significant external 
abnormalities, appeared healthy, and histology showed healthy livers and no abnormalities of 
the other organs. No significant iron accumulation in the liver was seen in these fish. 

Common observations 

Variable but frequently abundant internal parasitism was present in all fish, including those 
submitted as healthy controls. Encysted and migrating nematode larvae and encysted helminths 
were present. All fish had at least one or more of the following signs of parasitism, evidence of 
parasite migration to the brain and further cysts within various body tissues, including the 
gonads, spleen, kidneys, heart, and brain was also present. This varied fish to fish. Anisakis spp 
was seen within the serosa of coelomic cavities in some fish. Inflammation in the intestinal tract 
(enteritis) associated with helminth parasites was commonly seen and intestinal intussusception 
was seen in three of the affected fish. No evidence of myxosporean parasites (e.g., Kudoa 
species) were detected in any fish. 

4. Discussion 
No biosecurity concerns were identified regarding exotic diseases or infectious agents. 
However, three observations of interest were noted during the laboratory analysis  

• Evidence of nutritional deficiencies in affected fish. 
• Iron accumulation within livers of affected fish. 
• Internal helminth parasitism in both affected and healthy fish. 
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Nutritional deficiencies  

Nutritional deficiencies in the affected fish are apparent. Externally these fish were in noticeably 
poor condition (skinny and sunken abdomens). Affected fish condition factors ranged from 1.45 
– 1.92 (x̄ = 1.69). Factors > 1.95 are considered heathy and were seen in the healthy “control” 
fish. Internally, the soft white and watery muscle tissue was obvious. Degenerative changes in 
skeletal muscle relating to muscle atrophy, as well as liver atrophy and a lack of healthy viscera 
was seen. The muscle changes are associated with tissue breakdown following a prolonged 
period of starvation, hypoproteinaemia (lower-than-normal levels of protein) and loss of muscle 
glycogen. Liver mass was significantly reduced and evidenced by glycogen depletion and 
hepatocyte atrophy. There were aggregates of PAS positive, ceroid/lipofuscin macrophage in 
multiple organs. These aggregates are associated with the breakdown of fat and connective 
tissue cells, allowing the intake of polysaccharides stored within them. 

Iron accumulation 

Iron accumulation has been previously reported in aquarium and wild fish. Dietary issues, 
metabolic defects, high iron levels in the environment, or exposure to heavy metals and PCB 
may cause the condition, but impacts are uncertain (Terio et al. 2018). Increased iron 
accumulation in circulation may also be driven by tissue and blood breakdown, secondary to 
chronic malnutrition, and an inability to excrete and manage iron due to poor nutritional intake 
and reduced liver and bile function. It is suggested that the iron accumulation seen in the 
affected snapper is attributed to chronic starvation, tissue breakdown (releasing iron from cells)  
and poor haemostasis of iron in the body and tissue. 

Parasitism 

Internal helminth parasitism was seen in all fish analysed and could contribute to or exacerbate 
poor body condition in affected fish. This would also explain the marked increase in eosinophilic 
granulocytes that were seen in kidneys and tissues- eosinophilic granulocytes are inflammatory 
cells frequently associated with parasitic infestations.  

Significant inflammation of the intestines (enteritis) was seen and is associated with helminth 
parasites. This would be expected to affect digestion and nutrient absorption as well as result in 
a loss of body proteins and blood through the parasite activity and mucosal damage. Intestinal 
intussusception, a condition where part of the intestine slides into an adjacent part, was seen in 
three of the affected fish. This would have further prevented feeding in the affected fish. This 
condition is rarely reported in fish but has been described in aquaculture fish with enteritis (Liu 
et al. 2009, Cao et al. 2016, Hoitsy et al. 2021). In this case it is likely associated with heavy 
intestinal parasitism and inflammation, and a reflux effect in the intestine. Parasitism has been 
described as a cause of intestinal intussusception in terrestrial animals (Hoitsy et al. 2021).  

It is noted that the types of helminth parasites observed are transmitted to the fish via predation 
of other species, and do not infect the fish directly. 

Summary 

It is suspected that the Milky-White Flesh Syndrome seen in snapper is related to chronic 
malnutrition. However, the driving factors behind the manifestation of this syndrome are likely 
multifactorial. 

Potential contributing factors that could be explored further include:  

• Poor body condition post-winter. 
• Migration to spawning areas. 
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• Decreased food availability, due to increased competition, higher fish densities, 
ecosystem changes, seabed changes etc. 

• Increases in parasite burdens in prey species. 
• Increases in water temperature.  
• Anthropogenic factors preventing feeding inshore, such as increased boat presence, 

diving, or water sports.  
• Possible role of toxins, chemicals, and pollutants in the environment.  

More research is needed to understand the drivers behind the nutritional deficiencies seen in 
the analysis and their relation to the syndrome present in these fish. However, these are not 
considered biosecurity concerns. 

5. Risk assessment 
5.1. Risk identification - Risk organism 
No risk organism was identified during the analysis of samples submitted during this 
investigation. AHL did not find any evidence of exotic diseases or infectious agents. BNZ does 
not believe there is any biosecurity risk present that is affecting snapper populations. More 
sampling will be completed to confirm these results for trevally when samples become 
obtainable. However, findings in the one trevally that was assessed so far corroborate what was 
seen in snapper. 

6. Recommendations 
No biosecurity concerns have been identified and BNZ has now closed this investigation. BNZ 
will pass findings on to FNZ who are investigating potential environmental drivers behind the 
syndrome.  

It is recommended that trevally are collected once samples are available to confirm that the 
condition presented within their population is of the same nature and not of biosecurity concern. 
This will be opened as a new investigation. 

It is recommended that any sightings of affected snapper from outside of the affected area, or 
sightings of newly affected species are investigated to confirm they are of the same nature and 
not a biosecurity concern. 
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8. Appendix 1 
Image 1. showing the white flesh found in snapper.  

Image 2. Image showing a comparison of affected snapper fillets (left) and healthy snapper filets (Right). 
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Image 3. Image showing the reported affected area. 
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Supplier – please send this completed Section to the Incursion Investigator prior to proceeding 
with this request.    
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Notify #: 306716 ; Suspect Organism: Milky Flesh Snapper, Bell Block Reef, New 
Plymouth 
14/01/2024 Bell Block Reef, New Plymouth 

 calling as they have Milky white flesh inside snapper which he caught in the New Plymouth 
area at the Bell Block Reef.  has advised that they caught 2 snappers yesterday and only one 
of them had the milky white flesh.  has photos of the fish but has the sample of the flesh 
which is frozen.     

 did not reply or send the photos through to me. As no samples were available, an 
inves�ga�on was not opened. 

Stood down as no fresh whole samples available. Emailed no�fier to thank for report and advise we 
need fresh whole samples for any tes�ng. 

Notify #: 306663 ; Suspect Organism: Milky flesh snapper Coromandel 
9/01/2024 Opito Bay, Coromandel  

Caller has found a snapper which looks to have a milky flesh well fishing in the Coromandel region 
Opito bay area between that and great mercury they had caught 5 4 were okay as well as some other 
fish which were okay , they had also found a few milky flesh on a diff trip that had a milky flesh as 
well plus possibly a couple on a diff trip in opito which they had given a friend that were also milky    

Advised on what we require for disease tes�ng fresh, whole fish and thanked for report. 

No�fier did not reply. 

Notify #: 306432 ; Suspect Organism: Milky flesh snapper, Awhitu Peninsula (West Coast 
Auckland) 
21/12/2023 Awhitu Peninsula  

Milky flesh snapper caught off Awhitu 

Stand down - carcass disposed of, no samples for tes�ng 

Notify #: 306332 ; Suspect Organism: Milky Flesh Snapper - Tauranga Harbour, Tauranga 
11/12/2023 Tauranga Harbour 

Milky flesh snapper caught in land at the Tauranga harbour last night (10/12/23) at 5pm. It was iki’d 
straight away, bagged and put into our motorhome fridge. Would have been no more than 2 minutes 
from water to fridge. 

Spoke to no�fier, unfortunately it has now been frozen and is not viable for analysis. I have shared 
with the info on catching and preserving these fish for analysis in future and asked him to share this 

Milky flesh snapper notifications that were stood down
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around his friends and family. 

 

Notify #: 285904 ; Suspect Organism: Milky flesh snapper (Pagrus auratus) - Karioitahi 
Waiuku Auckland 
18/09/2023 Loca�on: Karioitahi Centroid  

No�fier reports catching a Kowhai - very thin but flesh was ok. certainly not in good condi�on. 

Main concern was the snapper - milky flesh not able to be used and meat was mushy. Caught on the 
west coast.     

No samples available - sent educa�onal material on how to sample if they run into the issue again, 
asked them to spread the word in their community. 

 

Notify #: 266515 ; Suspect Organism: Milky flesh snappper (Pagrus auratus) - East of 
Whangarei harbour, Whangarei 
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18/09/2023 Location: due East of Whangarei harbour, in 54 metres; 
 

No�fier has been fishing in the Whangarei area - due East of Whangarei harbour, in 54 metres; and 
has been catching some milky flesh snapper 

 is part of a couple of fishing clubs in their area and would be keen for info he can pass onto 
those folks; 

Has read info on the website;    

Stood down - no samples available, passed on educa�onal material on sampling for next �me. 

 

Notify #: 257398 ; Suspect Organism: Milky flesh snapper and trevally Whitianga 
8/08/2023 Loca�on: Whi�anga 

Caller  advises the fish he has been catching around mercury bay have been very skinny white 
looking. Thinks the fish might have some sort of.  caught a Trevally today and barley any flesh 
on it. Thinks this has been no�ced by him and his friends for the last three weeks. Seems to be 
affec�ng trevally and snapper    

Stand down as no samples available, advised on current info available and to provide samples in 
future if possible. 

 

Notify #: 257372 ; Suspect Organism: Milky flesh syndrome - Snapper - Waitemata 
Harbour, Auckland 
2/08/2023 Loca�on: Waitemata Harbour 

Has caught some snapper with friends on a fishing trip recently and one of the 2 he caught had the 
mikly flesh has not yet heard from any of his friends to see if they had any  

fished at the sergeant channel and across to zeno rock is unsure which spot they came from only 
no�ced when file�ng but suspects was zeno rock as thats where majority of catch were from  

has a photo of one of the milky fillets     

Gave the no�fier more informa�on on the syndrome and asked him to call back when he has 
samples 

 

Notify #: 257327 ; Suspect Organism: Milky Snapper - Snells Beach, Opotiki, Bay of 
Plenty 
24/07/2023 Location: Opotiki District 
 

Hello there here a a few picks of a poor condi�oned skinny snapper that was caught white 
surfcas�ng from the beach by Opo�ki, 

off Snells Beach, Snell Road, Opo�ki. 

  Its the first and only fish that I have caught here with this problem, any enquires iI can be contacted 
by this email or the below supplied cell phone number. thanks. 
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No�fier has caught 1 Snapper. Filleted it and discarded the rest of the fish making it unfit for tes�ng 
for Milky Flesh Syndrome. I have sent him below email containing informa�on on the syndrome as 
well as sample preserva�on for beter quality specimens. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notify #: 257318 ; Suspect Organism: Milky fleshed snapper (Pagrus auratus) - Ruawai, 
fishing off the stop banks south of Dargaville in Kaipara Harbour. 
24/07/2023 Loca�on: Ruawai  9(2)(a)
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A few days ago, caught a few snapper that had bloodshot eyes but no milky flesh. However 
today he has caught and filleted one snapper that had severely bloodshot eyes and very milky flesh, 
unsure if safe to consume. Only one in his catch today with the issue, has kept separate if team is 
wan�ng him to drop this off to an office to check further. Was caught in Ruawai, fishing off the stop 
banks south of Dargaville in Kaipara Harbour.    

No�fier did not have a whole fish to submit for tes�ng. Discussed ways to keep a look out for the 
syndrome and how to check pre fille�ng. No�fier will keep a look out and will keep this fish whole, 
chilled and get in touch if he finds another. 

Notify #: 257239 ; Suspect Organism: Milky Fish Syndrome - Snapper - Kapiti Coast 
10/07/2023 Loca�on: Kapi� Coast 

 has caught some snapper with milky white flesh on the kapi� coast recently.not sure if this is 
s�ll reportable. 

No�fier's number not in service. Have emailed them. No response :( 

Notify #: 257221 ; Suspect Organism: Milky flesh snapper Bay of Islands 

6/07/2023 Loca�on: Bay of Islands  

Repor�ng milky fleshed snapper caught by her husband ; 

Caught fishing Papa Aroha; Motuarohia Island 

2 our of 4 caught had milky white flesh   

Stand down as not collec�ng samples from Northland or Auckland east coast areas.  

Biosecurity New Zealand remain interested in further reports of: 

- affected snapper from outside the east of Auckland and Northland areas 

- in finfish other than snapper. 

Sent an informa�ve email to the no�fier. 

 
 
 
 
Notify #: 254788 ; Suspect Organism: Milky white flesh syndrome - Snapper - Otaki 
Beach 
20/03/2023 Loca�on: Otaki Beach 

 called to report that he caught 2 Snappers 1Km off Otaki Beach, near Kapi� Island on 
19/03/2023 at around 4pm. One of the Snapper had milky white flesh. He filleted the snapper and 
fed it to his dog. 

Inves�ga�on opened - poten�al disease - ongoing research  

Sampling not possible as the no�fier fed the sample to his dog. Inves�ga�on closed. 

Notify #: 253900 ; Suspect Organism: Snapper, trevally, parore and kahawai - suspected 
Milky white flesh syndrome - Herekino Harbour, Northland 
12/01/2023  Loca�on: Herekino Harbour 

9(2)(a)

9(2)(a)

9(2)
(a)

9(2)
(a)

9(2)(a)

Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82



 wants to report issues with fish around the Herekino Harbour area. Snappers are described as 
Milky, fish are skinny, flesh is white and fish are Lethargic.  has no�ced this back in 2016 and a 
lot of other people on facebook are talking about this also affec�ng other fish types also. Wants to 
inform MPI of this. 

Poten�al Inves�ga�on to look into Snapper Milky white flesh syndrome within a newly emerging 
area. Test to ensure this is the same issue as what is seen on the East coast and also get samples of 
the other affected fish into AHL for diagnos�cs. 

No�fier has received sampling kits, but no specimens have become available to date.  

 

This no�fica�on is stood down and a new one will be opened if samples become available. 

No�fica�on #256602 : Milky Flesh Syndrome in snapper (Pagrus auratus) - Paparoa, Northland 

19/06/2023 15:15 

 caught a snapper that had mushy milky white flesh. poke to , who had already guted the 
fish and disposed of the guts. Advised of common external traits to watch out for that indicates MFS. 
Advised if he sees those traits to cut a small incision into the side of the fish to check if the flesh is 
milky. If so keep the whole fish, with guts intact chilled and give us a call.  

noted the fish had a blue dye like liquid that came out of its guts when he guted it. This has not 
been reported on other MFS cases. 

This was the first report of the issue in the Wairoa area.  

No viable samples are available so this case is stood down. 

Status: Stood down 

No images available 

 

No�fica�on #256521 : Milky Flesh Snapper Syndrome Manukau West Auckland 

06/06/2023 14:57 

Loca�on:  

Used to ge�ng milky snapper out east coast, got my limit off whenuapai a few weeks ago and all 7 
were milky and inedible. But ive been fishing manukau recently and usually really fat snapper but 
today caught a milky flesh not skinny mid 30s snap. Wondering if this is any use to you guys to know 
cheers. Caught in im water off jenkins bay ��rangi near high �de.     

Sent an ini�al email asking for a few more details and whether samples are available - standing down 
unless I hear back. 

Status: Stood down 

Photos of filleted fish: 
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Notification #256419 : Milky Flesh Snapper - Mount Maunganui 

02/06/2023 14:30 

Location:  

; Firth of Thames on Wednesday 31/05. About 4 out of 14 
fish they caught were affected. Has ques�ons that need answering so they can advise their club. Are 
people ea�ng the affected fish? Has photos and a sample of the affected fish. 

All fish caught with mushy flesh are snapper. Likely the usual mushy flesh syndrome seen many 
�mes. Known to be in BoP. Asked for pictures to check it is presen�ng typically. Stood down as no 
need for further inves�ga�on. 
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Status: Stood down  

Photos of fish: 
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Notification #256399 : Milky Snapper Syndrome - Houhora Harbour, Northland 

31/05/2025 18:30 

Location: Houhora Harbour, Northland 

Customer has been fishing recently and caught a few milky flesh snapper in Houhora Harbour a he 
had one himself and a friend fishing with him at same �me found 3 snapper in same situa�on , He 
didn't think to take any pictures only through about it a�er talking to friend and realising they had 
both found same thing . they do have a few more from fishing the next day which have yet to be 
filleted will take photos if any are affected. 

Stood down. No�fier does not have any photos. We have already had several reports of Milky flesh 
Snapper from Houhora harbour and AHL have run tests on them as well. I have asked him to report it 
through the 0800 number if he finds any more milky fish from other regions. 

Status: Stood down 

No images available  

 

Notification #256062 : Milky flesh syndrome Snapper Trevally Tarakihi Northland 

03/05/2023 16:05 

Location: Kaitaia 

Fisheries Officer repor�ng on behalf of commercial fishers in the far north who are concerned about 
skinny fish and milky flesh in snapper, trevally and maybe tarahiki. They believe the issue is ge�ng 
worse. 

Stood down as FO was repor�ng complaints and did not have any samples for tes�ng. Advised to let 
commercial fishers know that Fisheries New Zealand is s�ll inves�ga�ng and that we are s�ll 
interested in receiving samples of species other than snapper. The FO was advised to call the hotline 
to organise for affected fish to be sent whole and chilled to the Animal Health Laboratory if he is able 
to collect samples at any point.  

Status: Stood down  

No images available  

 

Notification #256056 : Milky flesh snapper south Waihi beach 

02/05/2023 09:45 

Location: Waihi Beach 

A member of the public found a snapper with milky flesh on the 13th of April. They have since buried 
the fish so no samples available.  

The no�fier has been informed that if they will find other snappers with milky flesh to call us again 
and we can look into organizing a fresh adn en�re sample to be tested at AHL 

Status: Stood down 
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No images available  

Notification #255072: Snapper Milky Flesh Opua Bay, Bay of Islands 

11/04/2023 14:30 

Location:  

 is fishing out on a boat in opua bay of islands and has caught a snapper which has a milky 
flesh has not taken any photos and no longer has the fish had seen an ar�cle and realised he should 
have reported it found it a couple of days ago   

Spoke to caller and iden�fied the issue is likely the known Milky Flesh syndrome seen in snapper that 
is present in the east Northland and Auckland area (see inves�ga�on 121665).  

Advised no�fier that the issue has been thoroughly looked into by BNZ and no biosecurity issues had 
been iden�fied. Advised that FNZ has an ongoing inves�ga�on into drivers behind the issue.  

Advised no�fier that we are currently interested in collec�ng samples from outside of the east 
Northland and Auckland areas. 

Status: Stood down 

No images available  

 

Notification #255047: Snapper Milky Flesh Syndrome - Takou Bay Northland 

05/04/2023 11:45 

Location:  

Caller is wan�ng to report finding milky type residue coming out of snappers they commercially 
catch, has never seen it before but snappers come out ill as well.     

Spoke to caller and iden�fied the issue is likely the known Milky Flesh syndrome seen in snapper that 
is present in the east Northland and Auckalnd area (see inves�ga�on 121665). Have requested 
pictures to ensure it does not appear to be a separate issue to the one known to be present.  

Advised no�fier that the issue has been thoroughly looked into by BNZ and no biosecurity issues had 
been iden�fied. Advised that FNZ has an ongoing inves�ga�on into drivers behind the issue.  

Provided following links for further info:  

htps://www.mpi.govt.nz/fishing-aquaculture/recrea�onal-fishing/informa�on-on-popular-fish-in-
nz/snapper-status-and-informa�on/milky-white-flesh-in-snapper-and-some-other-finfish/ 

htps://www.rnz.co.nz/news/na�onal/486867/snapper-in-hauraki-gulf-found-with-milky-white-flesh-
syndrome-scien�sts-inves�ga�ng 

Status: Stood down.  

No images available  

Notify #: 37203 ; Suspect Organism: snapper with soft flesh 
12/10/2012 
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Reason for call: Recrea�onal angler caught two snapper inHauraki Gulf near Great Barrier Island over 
past 3 weeks that wereemaciated and had so� muscle, unsuitable for ea�ng. Fish were 350-
450mmlong. 

Stand down / inves�ga�on jus�fica�on No�fier had frozen one whole fish,unsuitable for tes�ng. 
Requested that in the future he refrigerate (no�reeze) the fish if he caught another displaying same 
signs, and to call MPI again. 
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All investigated reports of milky / white flesh snapper 

Notify #: 307141 ; Suspect Organism: Snapper with white cysts and milky flesh - 
Bland Bay (Northland) 
Notification Date: 01/02/24 
Location: Bland Bay 
Reason for call: A member of the public found a snapper with white cysts and milky flesh. 
Pest Management colleagues emailed us following talking with , a member of the  

, who came along to their hui there and the one at Rawhiti about caulerpa. Her 
friend caught this snapper in the area and it had very milky flesh and cyst like growths 
throughout the fish 
Stand down / investigation justification: Pictures to be sent to AHL to see whether a 
sample is needed. 
Investigation summary: A member of the public contacted MPI after finding lumps in a 
snapper caught in Northland. They described the snapper as having very milky flesh and 
cyst like growths throughout the fish. Reports like this have been received several times in 
the past. However, to ensure they were not of biosecurity concern an investigation was 
opened and images were sent to the MPI Animal Health Laboratory in Wallaceville (AHL). 
Based on photographs the team at AHL were able to identify the suspicious lumps as 
Metacercarial trematode and cestode (tapeworm and fluke) cysts. These are common 
parasites of fish and do not represent a biosecurity risk. Similarly, white flesh in snapper 
does not represent a biosecurity concern. This phenomenon, named “milky flesh syndrome” 
has been previously investigated thoroughly by BNZ. During this previous investigation, 
numerous samples were assessed at AHL and there were no findings that suggested a 
biosecurity concern was present. Fisheries NZ has continued to monitor and work on the 
issue, but a specific cause is yet to be determined. As no biosecurity issues were identified, 
this investigation was closed. 

(No lab report as no testing was done. Only assessment of images) 
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Notify #: 257308 ; Suspect Organism: Milky Flesh Syndrome - Snapper - Firth of 
Thames, Coromandel 
Notification Date: 20/07/23 
Location:  
Reason for call: Caller is wanting to report they went fishing out on the muscle farm in the 
Coromandel and out of 10 fish they caught 4 had the milky white stuff on it. Was advised to 
call it through. 
Stand down / investigation justification: Stood down as the notifer forgot to send the 
whole fish instaed of just the fillets.  
Notifier has said he will go fishing again - another sampling kit will be sent to him in case 
more milky fish are caught. 
Investigation summary: A keen angler caught 10 Snapper, 2 Kahawai and 20 Jack 
Mackerel from the Firth of Thames, Coromandel, Waikato Region. From this catch 4 
Snapper had milky, and mushy flesh. The Snapper were about 30cm in length, all skinny. He 
also made an interesting observation that only the smallest of the fish he had caught so far 
had milky flesh. These observations were reported to MPI through the exotic pest and 
disease hotline 0800 80 99 66. An investigator got in touch with the angler and requested 
images of the fish which were forwarded to the Animal Health Laboratory (AHL). After 
examining the photos, AHL requested for the samples to be sent to them for testing. It is key 
to note that in order to understand the how the Milky Flesh Syndrome impacts the fish, the 
whole intact fish needs to be examined. While this angler had filleted the fish, he had kept 
the carcass and fillets refrigerated. A sampling kit was sent over to the notifier and the 
samples picked up to be sent to AHL. Upon arrival of samples, AHL noted that only the fillets 
were sent and not the whole fish. Due to this, a holistic examination was not possible. The 
notifier had been made aware of this and acknowledged that he had mistakenly sent only the 
fillets. Due to this no testing could be performed and the investigation was closed. 

(No lab report as no testing was done.) 

Notify #: 256030 ; Suspect Organism: Milky flesh Snapper - Tauranga harbour 
Notification Date: 30/04/23 
Location:  
Reason for call: Caught snapper on Friday in Tauranga Harbour, most fine but x2 in the 
catch had quite milky texture and discoloration. No photos but has a sample vacuum-sealed 
if needed, only has photos of fillets and has frozen the frames.  
Stand down / investigation justification: Samples not collected for testing due to sub-
optimal conditions of the samples. The notifier has been informed of the ideal conditions the 
sample needs to be in for testing - whole chilled fish. 
Investigation closed. 
Investigation summary: Biosecurity New Zealand (BNZ) was contacted by a member of 
the public on 30/04/2023 regarding a couple milky flesh Snapper they had caught on 
28/04/2023. The notifier had the frozen carcass and a few refrigerated fillets. After consulting 
pathologists at the Animal Health Laboratory, it was determined that the fish were not in ideal 
condition for testing. For milky flesh fish cases, the diagnosis requires seeing the whole 
organism, its overall condition and visceral content in-situ. Thus, whole fresh chilled fish are 
the ideal conditions for a reliable diagnosis. The MPI (Fisheries NZ) website has been 
updated to reflect the correct sample conditions and the notifier has been informed of the 
same. The investigation was closed.   

(No lab report as no testing was performed) 
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Couple of enquiries from rec fishers through NIWA media enquiries line: 
Mon / Tue - One rec fisher reports snapper with milky white flesh when filleting – soft/mushy, 
some slimy. Also reported poor condition – skinny. Noted that it had been noticed before but 
was infrequent.  
Tue / Wed – One rec fisher reports from Great Barrier Island of the same thing, reporter said 
they had noticed similar over the last few months. 

 – reported around 50% of snapper coming through over the weekend had this 
issue. They called during the week but reported on last weekends finds. Multiple areas, they 
travel around and fillet fish. 

 reached out to a local fisheries factory (  who hadn’t noticed anything at 
the time but has since reported the issue and sent in multiple pictures. – Area 1 – Snapper 1 
– North cape to East cape. 

 has contacted a friend who is a pathologist at who mentioned the Kudoa 
parasite and has suggested taking flesh samples, dry pressed  to look at under a 
microscope. Mentioned potential detection from cysts in the flesh then ID from DNA analysis 
if cysts present.  has said he was looking at doing that this weekend and will also 
store the samples in 100% ethanol for DNA analysis after looking at them under a 
microscope. 
He is looking at doing this in house at NIWA I believe.  

 also noted that it was mentioned to him that this has been widely discussed in the 
fishing community, checking fish.net or nzfishingcommunity Facebook page could be helpful.  
 

 followed up with full details of the reports he has received: 
 
From  
“All of ours have been out on the mud between Tiri and Flat Rock in 35-45 meters during the 
first three weeks of August. Having said that I am seeing other reports come in from 
Coromandel to Mangawhai.  
The fish that we have taken when we have been fishing the shallows and the reefs have 
been fine and very healthy.” 
 
From  
“We live on the north east coast of Great barrier Island. Most of the fishing I do is on the east 
coast. 
I have noticed this condition for some time now. I can't recall when I first saw it, as I did not 
see it is of any concern until now.  I would only see the odd snapper. 
The last trip I made, we had to throw away 3 good size fish out of 10. 
We started fishing in the shallow foul area, no more than 10 m deep. All those 4 fish were 
fine. 
We then moved to a foul deep spot of about 30 m. 3 of the 6th fish where affected and one 
questionable. 
Two weeks before that we went out to 80m hapuku fish. Caught some snapper and half 
were affected. 
2 weeks before that, I was fishing at 30 m on the sand and also had a couple of fish like this. 
I find that the fish are of bad condition. The fish seem to have a sunken look just passed the 
rib cage. 
A note to also consider is that the fishing has been incredible, especially on the sand deep. 
And the 40 years fishing out here I have never seen it so good and abundant.” 
 
From  
“As discussed, we are receiving an increasing number of inquiries about snapper in the 
Hauraki Gulf that have white, milky tissue. The most alarming account came from the  

 where a reported 50% of fish (100 of 200 fish) were 
in this condition.  
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We have never experienced anything like this and from the increased social media activity, 
nor has the general public. We do tend to see a small number of fish in this condition usually 
toward the end of the year but not in the quantities as they are now.” 

From  earlier this week: 
“we also noticed the similar quality issue in the factory today. 
I have attached few photos – the good quality fillets vs the whitish fillets. 
Also, the whole fish was not very “firm”. 
All these fish were from Area 1.” 

I suspect there will be a wealth of information on Fishing.net and NZFishing community face 
book page as well. 
As discussed, please keep the photos and any mention of  confidential until they have 
been approached for permission. 

It has now been noted that Trevally may also be affected. 

Further correspondence from  has indicated 25% of commercial snapper and trevally 
are now affected, with growing concern within the industry. He has outlined some potential 
issues regarding fisheries management in light of the growing concern. I have attached his 
email to the documents section of the investigation. 

10/02/23  notified of 2 fish in northland east cost had the issue. Adding this 
notification to this investigation as it is the same area and issue. 

Stand down / Investigation justification: II requested pictures from both  
 - Photos provided showing the issue. 

Risk of potential aquatic disease affecting these fish - Investigation opened. 

NIWA Sampling round 1 - Affected fish (5 Snapper 1 Trevally) - East coast of Auckland - 
Hauraki Gulf - No Exotic disease or infectious agent found. 
NIWA Sampling round 2 - Affected and non-affected snapper (4:2) - East coast of Auckland - 
Hauraki Gulf - No Exotic disease or infectious agent found. 
NIWA Sampling round 3 - Non affected snapper from a non-affected area (Bay of Plenty). 

 sampling - Affected Fillets sent in. 

All sampling and results have now been finalised. 
No biosecurity risk is present. The issue is thought to be related to chronic starvation in 
these fish. 
Only one trevally was sampled and if more become available a separate investigation will be 
opened. 
Investigation has been stood down. 
A close out report has been completed and provided to FNZ. 
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Investigation summary On 01/09/2022 Biosecurity New Zealand (BNZ) was notified of a 
widespread issue occurring on the east coast of Northland and Auckland concerning 
Australasian snapper (Pagrus auratus) and white trevally (Pseudocaranx dentex). The 
notification came from NIWA who had been contacted by both recreational and commercial 
fishers. The issue was reported to be white, soft, and mushy flesh occurring in between 10-
50% of wild caught snapper, and a smaller number of trevally. The condition was later 
named Milky-White Flesh Syndrome  

NIWA also reported discussions occurring online on fishing forums and Facebook pages. 
Many recreational fishers mentioned its sporadic presence over the last 10 years, indicating 
it was not uncommon around spawning time, and that populations always seemed to 
recover. Many raised concerns around the current apparent prevalence and persistence of 
the issue. 

Samples were sent to the Animal Health Laboratory (AHL) for analysis to investigate if any 
exotic disease, or another infectious cause was associated with the syndrome. Samples 
consisted of both ‘healthy’ and ‘affected’ snapper from within the Hauraki gulf, and healthy 
fish from the Bay of Plenty, an apparently unaffected area. While samples of affected trevally 
were also sought, only one was able to be collected due to the population being in deeper 
waters at the time.  

AHL performed macroscopic assessment, general aquatic bacteriology, and histology on the 
samples. 

There was no evidence found to indicate a biosecurity concern regarding exotic diseases or 
infectious agents. Neither was there clear evidence of a septic or infectious (viral, bacterial, 
fungal, or protozoal) cause for the changes in muscle condition.  

However, nutritional deficiencies were consistently observed in the affected fish. This was 
indicated by: 

• Poor condition factors calculated for affected fish.  
• Degenerative changes in skeletal muscle relating to muscle atrophy and a loss of 

polysaccharides within muscle tissue, associated with tissue breakdown following a 
prolonged period of starvation. 

• Liver atrophy with an absence of polysaccharides. 
• Abdominal cavities lacking healthy viscera. 
• Evidence of the breakdown of fat and connective tissue cells. 

Evidence of iron accumulation was also observed in the affected snapper. Iron accumulation 
can be associated with chronic starvation, tissue breakdown (releasing iron from cells) and 
poor haemostasis of iron in the body and tissue. 

A relatively heavy internal parasite load was observed in all the sampled fish. However, there 
is no evidence to suggest that any specific parasite is linked to the syndrome, or that there 
are any related biosecurity concerns. No histological or macroscopic evidence was found to 
suggest the presence of myxosporean parasites such as Kudoa spp., which have been 
linked to mushy flesh in other fish species. 

Based on these observations, it is suspected that the Milky-White Flesh Syndrome seen in 
snapper is related to chronic malnutrition.  

Information of these results have been passed on to Fisheries New Zealand who are further 
investigating the drivers behind the syndrome.  
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Notify #: 36002 ; Suspect Organism: Flaccid fleshed snapper  
Notification Date: 01/02/12 
Location: Auckland 
Reason for call: snapper with strange flesh - caught few ofthem since beginning of 
spawning season....around Novemberflesh is white(not like snapper - looks 
painted)condition factor bad - flesh flaccidsimilarto post spawning troutnever seen anything 
like this before - now 
Investigation / Stand down justification: 

Investigation summary A fisherman contacted the MAF exotic pest and disease hotline to 
report that he had been catching snapper (Chrysophrys auratus) in the Auckland region that 
had a very white flesh. He estimated that two animals out of every ten that he had caught 
were affected. The flesh looked like the fish had already been cooked. The fish looked 
unaffected from the outside and it was only on dissection that the change in flesh color was 
evident. . A sample was sent to the Animal Health laboratory for histology. The sample 
submitted was suitable for histology only. Histopathology showed some abnormality in the 
skeletal muscle fibres that was thought to indicate acute exertional or nutritional 
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degeneration. The changes were considered non-infectious. Due to the non infectious 
etiology and the lack of additional samples for testing, the investigation was closed. 

(No lab report as no testing was performed) 
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  

  



        

   

  

     

 
  



  
 

 

 



 

 

 

 

     
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 

                           
    

 
                  

 
                             
          
              
                        
   
                       

               
          
                      
                
              

  
       
                             
   
           
    
           
                         
        
                       

   




                        
                       
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         
                        

                
                    
                      
                       
                
                             

                      
      

  
                     
                     
                   
     

            
                  
             
               
                     
                        



           
         
          
       
               

   




                        
                       
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
       
                        


                        
   
                       
         
                          
            
                         
                                
            

                        
                         
              
                       
             
                           


                      
             
                         
         
                          

           



   




                        
                       
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  

  



        

   

  

     

 
  



  
 

 

 



 

 

 

 

     

9(2)(a)

9(2)(a)

9(2)(a)

9(2)(a)
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  

  



        

   

  

     

 
  



  
 

 

 



 

 

 

 

     

9(2)(a)

9(2)(a)

9(2)(a)

9(2)(a)
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 

                         
       

 
        

 
 
                         
                       
   
                           
               
                         
        
                         
               

                    
             
                    
                      

             

  
      
    
                              
    

   


             

                        
                       

Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82



                     
            

                      


                             
         
                       
                   
                     
                
 
                         
               
             

                         
          

                    
  
  
                        
                  
           
          
                

 
 

                   
  

   


             

                        
                       
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        
                

 

 
          

 
                    

    
           

 
                   

   

 
                     
       
            
                     

                   


 
            
     

 
                 
              
          
         

   


             

                        
                       
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              
                      
       
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                        
                       
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  

  



        

   

  

     

 
  



  
 

 

 



 

 

 

 

     

      

9(2)(a)

9(2)(a)

9(2)(a)

9(2)(a)
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 

                      

 
    

 
  

                       
               

  
   
               
      
          
                

   
                       
                   
      
        
          

 
       

                        
              

   


             

                        
                       

Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82



Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82



  

  



        

   

  

     

 
  



  
 

 

 



 

 

 

 

     

9(2)(a)

9(2)(a)

9(2)(a)

9(2)(a)

Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82



Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82



  

  



        

   

  

     

 
  



  
 

 

 



 

 

 

 

     

9(2)(a)

9(2)(a)

9(2)(a)

9(2)(a)
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 

                  

 
        

 
                    

  
         
                      
                  
             


     


                        
            
                     
                      

                           
              

         

   



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