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Scope statement 
This paper evaluates the public evidence architecture used to record, verify, in-

terpret, and learn from deaths of Hector’s and Māui dolphins. It does not rank chem-
ical pollution, fishing, disease, or any other factor as the primary cause of population 
decline. It does not allege deliberate concealment, criminal conduct, or research mis-
conduct. 

The analysis is based on publicly available documents, the public incident spread-
sheet supplied with this study, and an author-compiled correspondence dossier. 
Non-public agency files and internal deliberations were not available for review. 

  

 

1 Corresponding author dn@pollution-diseases.org  
 

https://doi.org/10.66659/d03rhq84
https://doi.org/10.66659/d03rhq84
mailto:dn@pollution-diseases.org


POLLUTION AND DISEASES  REPOSITORY / 2026 
 

 2 

Abstract 

Aotearoa New Zealand has developed a visible and substantial conservation ar-
chitecture for Hector’s and Māui dolphins, including statutory reporting duties, 
a joint Threat Management Plan, public incident tables, a national incident da-
tabase, necropsy and genetic programmes, fisheries observers, onboard cam-
eras, abundance surveys, and recurring threat-classification assessments. This 
paper asks a narrower but fundamental question: does that architecture gener-
ate mortality information of sufficient completeness, traceability, causal resolu-
tion, and correctability to evaluate conservation performance and revise 
management when evidence changes? We combine a theoretical assessment of 
effective conservation monitoring with a documentary analysis of the New Zea-
land Threat Classification System (NZTCS) series, the 2021 research strategy, 
official incident and fisheries-monitoring materials, a descriptive audit of the 
public incident spreadsheet, and a bounded examination of disputed historical 
records raised in correspondence by one of the authors. The public database au-
dit shows major improvement in source retention over time, but also persistent 
limits. Among mortality records from 2017–2024, 64.3% of linked event loca-
tions were still coded as estimated, 62.7% had a complete necropsy, and 31.0% 
retained an unresolved cause under the conservative coding used here. Histori-
cal records contained much larger provenance gaps, and the public export in-
cluded exact duplicate event rows and candidate legacy discrepancies that 
cannot be resolved without original source materials and a visible correction his-
tory. Fisheries verification has improved markedly with cameras, yet present re-
porting metrics cannot be treated as a complete estimate of total mortality. 
NZTCS reports provide useful, standardised extinction-risk classification, but 
they are not mortality audits or causal syntheses; their change-centred format 
can render a chronic crisis as “no change.” We conclude that New Zealand’s sys-
tem cannot reasonably be described as inactive or wholly ineffective. However, 
public evidence does not demonstrate that all reasonably available analytical 
measures are being used. A separate national dolphin mortality-intelligence 
framework is needed to estimate unseen mortality, preserve provenance, recon-
cile institutional data, compare causal hypotheses, publish corrections, and con-
nect monitoring directly to management evaluation. 

Keywords: Hector’s dolphin; Māui dolphin; mortality surveillance; strandings; 
bycatch; necropsy; NZTCS; conservation monitoring; data provenance; adap-
tive management. 

 

Interpretive safeguards 

The public incident database is a record of reported events, not a census of all deaths. 

Database completeness, cause-of-death resolution, population trend, and effective-
ness of conservation action are separate quantities. 
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The correspondence dossier is used to formulate auditable questions, not to prove ma-
nipulation or institutional intent. 

Chemical pollution is treated as one possible contributor within a multi-causal sys-
tem; the paper’s conclusions do not depend on accepting it as the dominant cause. 

 

Key Points 

1. Aotearoa New Zealand has developed a substantial conservation architecture 
for Hector’s and Māui dolphins, but its public record of reported deaths re-
mains a detection-dependent minimum count rather than an estimate of total 
mortality. 

2. Retention of source information has improved substantially, yet among mor-
tality records from 2017–2024, 64.3% of linked event locations were esti-
mated, 62.7% had a complete necropsy, and 31.0% had an unresolved cause. 

3. Onboard cameras have strengthened fisheries verification, but current cover-
age and review metrics cannot be treated as complete accounting of fishing-
related mortality. 

4. Candidate legacy discrepancies expose limitations in public provenance, ver-
sioning, and correction procedures; they do not establish intentional manipu-
lation. 

5. The New Zealand Threat Classification System provides consistent extinction-
risk classification, but it is not a mortality audit, causal synthesis, or evalua-
tion of management performance. 

6. A separate national dolphin mortality-intelligence framework is needed to es-
timate unseen mortality, preserve provenance, reconcile institutional data, 
publish corrections, compare causal hypotheses, and connect monitoring di-
rectly to management evaluation. 

1. Introduction 

Hector’s dolphin (Cephalorhynchus hectori hectori) and Māui dolphin (C. h. maui) 
are endemic coastal cetaceans whose conservation has received sustained scientific, 
political, and public attention in New Zealand. The institutional response is not super-
ficial. It includes marine mammal sanctuaries, fishing restrictions, statutory capture 
reporting, periodic abundance estimation, public incident reporting, pathology, ge-
netic sampling, formal risk assessments (1-3), a Threat Management Plan (TMP), and 
a dedicated research strategy (4, 5). DOC’s current public summary reports that the 
2020–2021 survey estimated 54 Māui dolphins over one year of age within the survey 
area, with a 95% confidence interval of 48–66 (6). Hector’s dolphins are distributed 
among several South Island subpopulations and remain classified as threatened (7, 8). 

This article forms part of a continuing research programme on the evidentiary and 
institutional dimensions of the Hector’s and Māui dolphin decline (9-13). The broader 
programme ultimately includes a detailed examination of chemical contamination and 
a formal test of the chemical hypothesis. The present paper deliberately precedes that 
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causal assessment: it asks whether the public mortality-accounting and classification 
architecture is capable of evaluating any plausible explanation fairly, including expla-
nations that were not prominent in earlier management frameworks. The persistence 
of very small or declining populations despite sustained institutional activity makes 
the absence of a transparent, recurring causal synthesis an object of analysis in its own 
right. The case is therefore relevant not only to cetacean conservation but also to the 
study of how scientific and administrative systems recognise problems, preserve un-
certainty, and revise inherited models. 

The existence of many programmes, however, does not by itself establish that the 
mortality evidence system is effective. Conservation policy may be active, visible, and 
well intentioned while the underlying analytical chain remains incomplete. An inci-
dent must first be detected, then reported, recovered, correctly identified, examined, 
entered into a database, reconciled with fisheries and museum records, and translated 
into a demographic or causal model. Failure or uncertainty at any link changes the 
meaning of the final count. A list of recorded deaths is therefore not equivalent to total 
mortality, and a threat category is not equivalent to an explanation of population dy-
namics. 

This distinction matters because small populations are highly sensitive to a few un-
observed deaths and to modest changes in reproduction or juvenile survival. The chal-
lenge is not confined to any one causal hypothesis. Fishing mortality, toxoplasmosis 
and other diseases, pollution, vessel interactions, habitat change, prey limitation, 
acoustic disturbance, climate effects, and interactions among these factors all depend 
on the same evidentiary infrastructure. Weak detection, poor provenance, incomplete 
pathology, or an inaccessible correction pathway can bias every explanation, not only 
the explanation favoured by a particular researcher or institution. 

The central paradox examined here is therefore institutional rather than rhetorical. 
New Zealand publicly presents a serious commitment to biodiversity and to the recov-
ery of these dolphins. At the same time, its principal recurring status reports are de-
signed primarily to reproduce standardised classifications, not to audit mortality 
detection or compare causal models. The public incident database candidly acknowl-
edges uneven historical quality and incomplete representativeness. External chal-
lenges to particular legacy records may be difficult to adjudicate because source 
provenance and revision histories are not fully visible. The result is a gap between pol-
icy visibility and analytical accountability. 

The paper addresses six questions. First, does the public system distinguish re-
ported incidents from total mortality? Second, can historical and modern records be 
traced to original evidence and corrections? Third, what proportion of recovered 
deaths reaches a complete necropsy and a resolved cause? Fourth, how far are fishing-
related deaths independently verified? Fifth, do recurring status reports test the com-
pleteness of the mortality evidence and remain open to new causal mechanisms? Sixth, 
is there a visible learning loop connecting identified research gaps, external expert 
challenges, management action, and subsequent evaluation? 
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Our argument is deliberately limited. We do not claim that government agencies 
have done nothing, nor that individual scientists acted improperly. We do not use a 
disputed-record dossier as proof of intentional alteration. We also do not claim that 
chemical contamination is the principal cause of decline. The question is whether the 
public analytical architecture is proportionate to the conservation stakes and whether 
it is designed to discover its own errors and blind spots. On the evidence reviewed, the 
answer is mixed: significant capacity exists and some components have improved ma-
terially, but the system remains incomplete as a national mortality-intelligence and 
adaptive-learning framework. 

2. Materials and Methods 

2.1 Documentary corpus 

The analysis draws on six overlapping bodies of evidence. The first is the NZTCS 
sequence for marine mammals: the 2001 and 2005 national lists, the 2009 audit, and 
the 2013, 2019, and 2024 assessments (14-19). The second comprises the Hector’s and 
Māui Dolphin TMP, the 2021 research strategy, public research pages, and the October 
2022 current-project spreadsheet supplied with this study (4, 5, 20, 21). The third 
comprises the DOC incident-database page, annual incident tables, the external user 
guide, and the public spreadsheet export supplied with this analysis (22-24). The 
fourth includes statutory reporting provisions and official fisheries-verification mate-
rials concerning observers, imagery, and onboard cameras (25-28). The fifth com-
prises relevant peer-reviewed work on carcass recovery, conservation monitoring, 
pathology, bycatch, and demographic management. The sixth is a 14-page correspond-
ence dossier compiled by A.G. and exchanged with D.N. concerning alleged inconsist-
encies in historical stranding, sighting, and netting records (29). 

The dossier is evidentially asymmetric: it identifies specific records and possible 
source documents, but it also contains allegations and causal inferences that cannot 
be tested from the correspondence alone. We therefore extracted only record-level 
propositions capable of independent audit. Claims about criminal liability, deliberate 
deception, personal conflicts of interest, or institutional motive were excluded. The 
dossier is used as a stress test of the public correction architecture: when a citizen re-
searcher identifies a plausible duplicate, relocation, or category error, can the public 
system show the original record, the chain of revisions, the adjudication, and the final 
reasoned outcome? 

2.2 Evaluation framework 

Monitoring effectiveness was assessed against principles from conservation moni-
toring and adaptive management. Monitoring should not be treated as stand-alone 
surveillance; it should answer explicit questions, account for imperfect detection, and 
trigger management learning (30-34). We define an effective mortality-accounting 
system as one that can distinguish observed events from total deaths, preserve data 
lineage, quantify uncertainty, resolve causes where possible, compare alternative 
mechanisms, correct errors transparently, and connect findings to decisions. 
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Dimension Operational question Minimum public evidence 

Completeness What fraction of true deaths is 
detected, reported, recovered, 
and entered? 

Detection/recovery studies, reporting 
effort, camera/observer coverage, and 
explicit correction for unseen mortality. 

Accuracy Are species, date, location, num-
ber, and event type correct? 

Validation rules, source comparison, 
imagery or genetic confirmation, and 
anomaly checks. 

Timeliness How rapidly are incidents veri-
fied, examined, and published? 

Publication lag, pending-case status, 
and dates for report, response, nec-
ropsy, and final determination. 

Provenance Can every value be traced to an 
original document or observa-
tion? 

Persistent source identifiers, archive lo-
cation, acquisition date, and revision 
history. 

Causal          
resolution 

How often can cause and con-
tributing factors be established? 

Necropsy denominator, exclusion rea-
sons, multi-factor coding, and confi-
dence. 

Independent 
verification 

How much self-reported mortal-
ity is independently checked? 

Observers, cameras, imagery, audits, 
and reconciliation statistics. 

Correctability Can external or internal chal-
lenges be adjudicated visibly? 

Submission protocol, response dead-
line, independent review, correction 
log, and versioning. 

Integration Are agency, pathology, genetics, 
museum, fisheries, and research 
records linked? 

Common event/individual identifiers 
and routine cross-system reconcilia-
tion. 

Management 
utility 

Does information test measures 
and change decisions? 

Predefined indicators, thresholds, 
counterfactual or before-after analysis, 
and decision records. 

Adaptive   
learning 

Does the system search for new 
mechanisms and revise its 
model? 

Competing hypotheses, research gap 
tracking, annual review, and docu-
mented uptake of results. 

Table 1. Evaluation dimensions used in this study. 
2.3 Descriptive audit of the public incident spreadsheet 

The supplied public workbook contained an Events sheet with 681 data rows and 
32 populated fields, representing 678 unique event identifiers, and an Individuals 
sheet with 735 data rows and 32 populated fields. We conducted a descriptive audit of 
record structure, source fields, location method, necropsy status, and cause-of-death 
coding. Records were retained as mortality records when the individual row repre-
sented an explicit death, historic mortality, or an otherwise ambiguous event accom-
panied by death or necropsy evidence. Explicit live release, refloat, and non-fatal sick 
or wounded sighting categories were excluded. One mixed entanglement event 
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described a live-released adult and a dead calf under the same event-level observation 
type; only the individual with death and necropsy evidence was retained. Because the 
most recent years contained pending or recently published records, period compari-
sons were limited to 1921–1989, 1990–2008, 2009–2016, and 2017–2024. 

A cause was coded as unresolved when both the suspected primary cause field and 
the necropsy-result field indicated unknown, none, indeterminable, not applicable, 
body not recovered, sent for necropsy without a final result, or an equivalent absence 
of a resolved determination. “Complete necropsy” was taken from the database’s nec-
ropsy-status field. “Original report unknown/null” refers to linked event records for 
which the holder of the original report was not identified. These are metadata indica-
tors, not mortality rates, and they should not be interpreted as proof that any particu-
lar death was missed or misclassified. Multiple individuals can occur in one event, and 
some event records have no complete individual record. 

2.4 Analytical limits 

This is a public-document and data-architecture analysis, not an audit with com-
pulsory access to agency systems. We did not inspect internal DOC or Fisheries New 
Zealand databases, original museum accession cards, unpublished field notes, full cor-
respondence files, camera footage, compliance investigations, or panel meeting rec-
ords. Publicly obscured locations and commercially sensitive fields were not 
reconstructed. The study therefore evaluates what the public evidence can support and 
what remains unauditable, rather than making claims about information that may ex-
ist internally. 

The database user guide requests that DOC be notified before findings derived from 
the data are submitted for publication and that resulting papers be supplied to the 
Department (22). Before journal submission, the authors should provide DOC with the 
coding protocol, candidate-record table, and draft manuscript, invite factual correc-
tions, and retain a transparent record of any resulting amendments. Such consultation 
should improve accuracy without giving any institution editorial control over the anal-
ysis. 

3. From event recording to mortality intelligence 

The key analytical error in many mortality systems is to treat the visible record as if 
it were the underlying process. Let D_t be the true number of deaths in period t, and 
let p_d, p_r, p_c, and p_e denote the probabilities of detection, reporting, carcass re-
covery, and database entry. A simplified observation model is: 

Recorded deaths_t = True deaths_t x p_detection,t x p_reporting,t x p_recovery,t x 
p_entry,t + error_t 

Each probability varies with coast, season, weather, carcass buoyancy and decom-
position, human visitation, reporting awareness, fishing method, observer or camera 
coverage, and institutional practice. Recorded incidents can therefore rise when true 
mortality falls if detection improves, and they can fall when true mortality rises if 
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carcasses are not recovered or reports are not made. A trend in incident counts is un-
interpretable unless changes in the observation process are measured or modelled. 

 

The mortality-intelligence chain 

True death -> detection -> report -> recovery -> species/individual identification -> 
necropsy and ancillary testing -> database entry -> cross-system reconciliation -> de-
mographic and causal analysis -> management response -> evaluation. 

A conventional incident database begins near the middle of this chain. A conservation 
intelligence system must make the losses, uncertainties, and decisions at every stage 
visible. 

 

Two denominators are especially important. The first is the total number of deaths, 
including carcasses never observed. The second is the number of recovered carcasses 
eligible for examination. Cause-of-death percentages among necropsied animals can-
not be applied directly to total mortality if carcass recovery and necropsy eligibility are 
selective. Decomposition, location, season, body condition, recovery logistics, and 
whether a death occurs in a fishery can all affect entry into the examined sample. Ef-
fective analysis therefore requires an explicit flow diagram showing how many cases 
are lost at each stage and why. 

The distinction between monitoring and intelligence is not semantic. Monitoring 
records repeated observations. Intelligence integrates observations, uncertainty, vali-
dation, causal interpretation, and decision consequences. For an endangered dolphin, 
an effective system should be able to say not only how many bodies were recorded, but 
what fraction of mortality those bodies may represent, how confident the agency is in 
each record, which causes are directly established or only inferred, what evidence 
would discriminate among competing explanations, and whether management re-
duced the relevant vital-rate loss. 

4. Institutional architecture and genuine strengths 
A balanced assessment must begin with what the New Zealand system does well. 

The Marine Mammals Protection Act requires accidental or incidental killing or injury 
to be reported, including location, species or description, and circumstances. DOC 
publishes annual incident tables, associated pathology reports, and a downloadable 
national spreadsheet. The website describes a verification delay of up to four weeks, 
quarterly spreadsheet updates, genetic testing, measurements, photography, and nec-
ropsy. It also explicitly warns that causes may be multi-factorial and that decomposi-
tion, freezing, loss to the tide, or failure to recover a body can prevent diagnosis (23, 
25). 

The TMP provides a joint governance framework led by DOC and Fisheries New 
Zealand. The 2021 research strategy is unusually candid about uncertainty: it lists fish-
ing, toxoplasmosis and other disease, seismic surveying, seabed mining, vessels, oil 
spills, other pollution and sediment runoff, coastal development, and climate change, 
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and recognises overlapping direct and indirect mechanisms. Its objectives include bet-
ter cause-of-death information, disease research, population trajectories, reproductive 
parameters, and fisheries impacts. It expressly prioritises better bycatch estimates, 
cryptic mortality, non-commercial bycatch, and seasonal disparities in carcass collec-
tion (5). This is not a policy architecture that denies complexity in principle. 

There is also evidence that targeted measures can improve demographic parame-
ters. At Banks Peninsula, long-term photo-identification data indicated improved 
adult survival after sanctuary restrictions, although projected population growth re-
mained close to replacement and required sustained monitoring (35). Genetic mark-
recapture has provided repeated Māui abundance estimates using comparable meth-
ods (6, 36, 37). Necropsy and tissue programmes have identified disease processes, 
including toxoplasmosis, and recent surveillance has expanded testing for pathogens 
(38). These programmes demonstrate real scientific capacity. 

Independent fisheries verification is also changing. Historical inshore observer 
coverage was low, but onboard cameras were rolled out across in-scope fleets and com-
pleted in May 2025. In the first quarter of 2026, 220 vessels had cameras, 25% of rec-
orded fishing events were reviewed, and 96% of protected-species capture events 
detected by reviewers had also been reported by fishers (27, 28). These figures are a 
substantial governance development. They do not prove complete reporting across all 
fishing activity, but they provide a stronger verification mechanism than self-reporting 
alone. 

Component Principal function 
Demonstrated 
strength 

Residual limitation 

Marine Mam-
mals Protec-
tion Act 
reporting 

Creates a legal duty to 
report accidental death 
or injury. 

Clear statutory obligation 
and minimum event in-
formation. 

A duty to report does 
not itself measure 
compliance or unseen 
events. 

DOC incident 
database and 
annual tables 

Publishes reported in-
cidents, metadata, and 
pathology reports. 

Accessible, regularly up-
dated, and increasingly 
detailed. 

Detection-dependent; 
legacy provenance 
and revision history 
are incomplete. 

Necropsy and 
tissue pro-
grammes 

Determines cause and 
collects pathology/ge-
netic evidence. 

High-value direct evi-
dence and public reports 
for examined animals. 

Selective carcass re-
covery; decomposition 
and missing bodies re-
duce coverage. 

Fisheries ob-
servers and 
cameras 

Independently verifies 
capture reporting and 
fishing activity. 

Rapidly improving cover-
age and measurable rec-
onciliation metrics. 

Not all footage is re-
viewed; historical cov-
erage was uneven; 
post-release mortality 
may remain unseen. 
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Component Principal function 
Demonstrated 
strength 

Residual limitation 

Abundance and 
demographic 
studies 

Estimates population 
size, survival, connec-
tivity, and trend. 

Methodologically strong 
studies for selected popu-
lations. 

Intervals between es-
timates and spatial 
gaps limit rapid diag-
nosis. 

Threat Man-
agement Plan 
and Research 
Strategy 

Coordinates threats, 
research, and manage-
ment. 

Recognises multiple 
threats, cryptic mortality, 
and knowledge gaps. 

Public implementa-
tion tracking is not 
current or compre-
hensive. 

NZTCS assess-
ments 

Standardises national 
threat status. 

Consistent categories and 
periodic reassessment. 

Not designed as a 
mortality audit, causal 
synthesis, or evalua-
tion of management 
performance. 

Table 2. Main components of the present public architecture. 

5. Findings 

5.1 Reported incidents are not an estimate of total mortality 

DOC accurately describes the incident database as being based on reported events. 
It also states that the system relies on prompt reports from the public and tends to 
contain more reports from places with higher visitor numbers (23). The external user 
guide goes further: national-office data come from different sources and field offices, 
there is no guarantee that the database is fully representative or accurate, processes 
have changed over time and have not been followed evenly, and ownership, storage, 
and formatting have changed (22). These caveats are scientifically important and 
should be treated as central analytical facts rather than marginal disclaimers. 

International studies illustrate why. Modelling and tagging work in France recov-
ered only 8% of released bycaught dolphin carcasses on shore, while a study of Cali-
fornia coastal bottlenose dolphins estimated a carcass recovery fraction of 0.25 (95% 
CI 0.20-0.33) (39, 40). These values cannot be transferred directly to New Zealand 
because currents, coastline, species behaviour, carcass properties, and search effort 
differ. Their relevance is methodological: even coastal stranding networks may ob-
serve a minority of deaths. Without a New Zealand-specific recovery and detection 
model, recorded beachcast deaths remain a minimum count rather than a mortality 
estimate. 

The observation process also changes through time. Public awareness campaigns, 
hotline access, smartphone photographs, GPS, SeaSpotter, improved field response, 
legal reporting, observers, and cameras all increase detection or verification. A histor-
ical time series of incident counts therefore mixes ecological change with surveillance 
change. Annual reports should publish observation-effort covariates alongside inci-
dent counts: camera coverage and review rate, observer effort, number and 
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distribution of public reports, response time, carcass-search effort, weather-related 
access, and the proportion of reports that reached a recovered body. 

For Māui dolphins, very low abundance makes this problem acute. One unob-
served adult female death may have a population consequence far larger than its nu-
merical value suggests. Conversely, a single recovered carcass can dominate a small 
necropsy sample. The appropriate response is not to abandon incident data, but to 
embed them in an explicit observation model and to report uncertainty in the total 
number of deaths. The 2021 research strategy ranks cryptic mortality as a priority, yet 
the public materials reviewed do not present a national, regularly updated cryptic-
mortality estimate for Hector’s and Māui dolphins. 

5.2 Public database quality has improved, but the time series remains 
heterogeneous 

The spreadsheet audit shows a strong and important improvement in source re-
tention. Among mortality records dated 1921–1989, 72.8% were linked to events for 
which the original report holder was unknown or blank. This fell to 37.1% in 1990–
2008, 10.2% in 2009–2016, and 0.0% in 2017–2024. The result is evidence of institu-
tional improvement, not a reason to dismiss the modern database. It also shows why 
the full historical series cannot be treated as a homogeneous dataset without period-
specific quality modelling. 

Period 
Mortality 
records (n) 

Estimated 
linked loca-
tion (%) 

Original report 
holder un-
known/null (%) 

Complete 
necropsy (%) 

Unresolved 
cause (%) 

1921–
1989 

158 98.7 72.8 38.0 50.0 

1990–
2008 

310 70.6 37.1 65.8 43.9 

2009–
2016 

98 58.2 10.2 70.4 45.9 

2017–
2024 

126 64.3 0.0 62.7 31.0 

Table 3. Descriptive metadata and cause-resolution indicators in the supplied public 
incident spreadsheet. 

Notes: Percentages are descriptive properties of individual mortality records and their 
linked event metadata, not estimates of true mortality or agency error. Event rows were 
de-duplicated by event identifier before linking; the three duplicated identifiers contained 
exact duplicate rows. “Estimated location” includes the database codes “Estimated loca-
tion” and “Estimated” and may reflect a legitimate geocoding of a narrative place descrip-
tion. “Unresolved cause” is a conservative composite of unknown, none, indeterminable, 
not applicable, body not recovered, and pending/no-final-result categories. The most re-
cent 2025–2026 records were excluded from period comparisons because publication and 
necropsy results may still be pending. 
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Location coding requires careful interpretation. The persistence of estimated loca-
tions - 64.3% in 2017–2024 - does not imply that most modern records are geograph-
ically unreliable. A beach name or fishing area can be correctly converted to a point 
while still being labelled estimated. The problem is analytical precision: an estimated 
point should not be used as if it were the exact position of death, especially in spatial 
attribution of fishing, outfalls, currents, or habitat. The database should preserve the 
original narrative, the geocoding method, an uncertainty radius or polygon, and the 
identity and date of the geocoder. 

The public Events export contained three duplicated event identifiers, each repre-
sented by a pair of exact duplicate rows with all 32 populated fields identical. This may 
be a spreadsheet-generation artefact rather than duplication in the underlying opera-
tional database or in any scientific analysis. Nonetheless, a public export intended for 
research should pass automated uniqueness checks before release. More generally, 
public users need a version number, schema version, release checksum, and machine-
readable change log identifying additions, deletions, merged records, split records, 
and corrected fields. 

DOC’s annual tables sometimes explain individual publication corrections. For ex-
ample, the 2024-2025 page notes one incident missed from the online table but pre-
sent in the quarterly spreadsheet, and another not publicly reported until a compliance 
investigation allowed release. This is a useful form of transparency. The next step is to 
make such explanations systematic through a permanent, searchable correction regis-
ter rather than leaving them as isolated page notes. 

5.3 Cause-of-death information is valuable but affected                               
by strong selection 

Necropsy provides the strongest direct evidence in the current system, but its de-
nominator is the set of bodies recovered in examinable condition, not all deaths. DOC 
recognises that decomposition, freezing, and loss to the tide may prevent a conclusion 
or prevent examination entirely. The public spreadsheet indicates that complete nec-
ropsy coverage among the mortality records used here ranged from 38.0% in the ear-
liest period to 62.7% in 2017–2024, with a peak of 70.4% in 2009–2016. Even in the 
modern period, therefore, the observed cause distribution excludes a substantial share 
of mortality records and all deaths that were never detected or recovered. 

The toxoplasmosis study by Roe et al. (41) illustrates this attrition. Fifty-four Hec-
tor’s or Māui dolphins were received over 2007-2011, but 26 were excluded from the 
relevant analysis, including 23 because of decomposition and three because tissues 
were incomplete; seven of the 28 examined animals were determined to have died 
from toxoplasmosis. The study is important evidence that disease can cause death. It 
is not, by itself, an unbiased estimate of the fraction of all population deaths caused by 
toxoplasmosis. The same caution applies to any cause identified from a non-random 
set of carcasses. 

A single “primary cause” field also risks compressing multi-factor mortality. DOC’s 
webpage correctly states that several factors may contribute to a death. A dolphin may 
be chronically diseased or exposed to contaminants, experience nutritional stress, and 
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then become entangled; alternatively, a carcass may display trauma but have insuffi-
cient evidence to determine whether trauma preceded or followed death. Effective 
causal analysis needs separate fields for immediate cause, underlying condition, con-
tributing factors, evidential basis, confidence, and unresolved alternatives. Population 
models should then test how different combinations influence survival and reproduc-
tion. 

The modern unresolved-cause proportion in our coding was 31.0%. This is an im-
provement over earlier periods, but it remains large enough to affect causal inference, 
especially when deaths are few. Annual reporting should therefore include a standard 
case-flow diagram: total reported mortality events; bodies recovered; bodies suitable 
for necropsy; complete necropsies; cases with immediate cause; cases with contrib-
uting factors; indeterminable cases; and cases awaiting results. Reasons for exclusion 
should be tabulated by season, region, population, and incident source. 

5.4 Fisheries reporting is becoming more verifiable, but the historical 
and statistical gaps remain 

Fishing-related mortality has a clearer statutory reporting pathway than many 
other causes. Section 16 of the Marine Mammals Protection Act requires accidental 
killing or injury to be logged and reported. Yet self-reporting is not equivalent to inde-
pendent verification. Inshore observer coverage varied from 0.5% to 6.4% of effort be-
tween 2012-2013 and 2021-2022 and declined during the transition to camera 
monitoring; the official national figures are fleet-wide and should not be read as cov-
erage of the specific Hector’s and Māui risk fisheries (28). 

The imagery record also shows why verification quality matters. In a 2019–2020 
identification project, 114 marine mammal bycatch events were reported; 67 had pho-
tographs, three had video, and 44 - 39% - had no imagery available for taxonomic re-
view. Where reasonable-quality photographs existed, observer identification was 
confirmed (26). The result is encouraging for identification accuracy but also demon-
strates that a material share of events could not be independently assessed from im-
agery. 

Onboard cameras are a major improvement. In January-March 2026, Fisheries 
New Zealand reported cameras on 220 vessels, review of 25% of recorded fishing 
events, and fisher reporting for 96% of reviewer-detected protected-species capture 
events. These figures should be interpreted precisely. They indicate strong concord-
ance within the subset of events reviewed and in which reviewers detected a protected-
species capture. They do not imply that 96% of all captures in the fleet were detected 
or reported, because 75% of recorded events were not reviewed and not all fishing ac-
tivity is necessarily within the same camera scope. The correct policy conclusion is that 
cameras create a powerful verification platform whose sampling design and review al-
gorithms should be made explicit. 

A further problem is cryptic or delayed mortality. Animals may be released alive 
but subsequently die, or a capture may occur without the body being retained. Work 
on New Zealand sea lions shows how unobserved or latent bycatch can alter population 
interpretation even when mitigation devices are used (42). That study is not evidence 
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that the same magnitude of latent mortality applies to dolphins. It is evidence that 
post-capture fate and unobserved interactions must be modelled rather than assumed 
negligible. The Hector’s and Māui research strategy already identifies this need; im-
plementation should include tagging or physiological studies where ethical and feasi-
ble, gear-specific post-release assessment, and camera review designed around 
protected-species risk rather than only a generic fraction of fishing events. 

5.5 Disputed historical records reveal a correction problem more than 
they prove a mortality conclusion 

The correspondence dossier identifies several candidate discrepancies in historical 
records. The strongest are propositions that can be matched to entries in the public 
spreadsheet. Two Māui dolphin records, public event IDs 944 and 946, are dated 28 
August 1974 and 24 August 1975, both at Oakura Bay, and have identical coordinates 
coded as estimated. The 1974 record is coded as female with haplotype G in the public 
export; the 1.53 m length appears in the DOC 2001 compilation and associated notes 
identified in the dossier, not in the current spreadsheet. The 1975 record lacks sex and 
DNA information. The dossier argues that the second entry may duplicate the first. 
The public export alone cannot establish whether these are two separate animals, a 
duplicated event, or a later reconstruction from distinct source notes (29). 

A second case concerns public event ID 1066, dated 8 April 1989 with haplotype G 
and located in the export at “Opunaki Beach, New Plymouth,” with estimated coordi-
nates, no detailed description, and an unknown original report holder. The dossier 
cites contemporary media and museum provenance material said to place the event at 
Bell Block, approximately 60 km away. Again, the public data cannot adjudicate the 
conflict. Resolution requires the original museum card or specimen file, contempora-
neous media, field notes, the first database entry, and a revision history showing when 
and why the location changed (29). 

The latest dossier material raises a further, specifically testable mtDNA provenance 
question. It reports that event ID 924 (Waikanae, 1967) is coded as haplotype N in the 
public export and event ID 1048 (Oakura, 1988) has no haplotype recorded, whereas 
the 2002 paper cited in the dossier describes the Waikanae specimen (NMNZ 1615) as 
haplotype J and the Oakura specimen (TM A57.705) as the rare N haplotype. Because 
the specimen-event crosswalk, original laboratory records, and database revision his-
tory were not available, this is a candidate metadata or linkage discrepancy rather than 
an established error (29, 43). 

Other dossier claims concern an apparent additional 1977 netting record and the 
treatment of a 1995 dolphin neonate reportedly found in a great white shark stomach. 
An Official Information Act request seeking the underlying 1977 notes and clarification 
of the disputed haplotype fields was pending at the time of writing; without the re-
sponse and primary files, it is treated only as a verification step. These matters could 
not be independently resolved from the supplied public export. They should not be 
repeated as established errors. Their methodological significance is that the public sys-
tem does not expose enough lineage to let an external reader determine whether a con-
tested record was copied, split, reclassified, geocoded, or corrected. A high-stakes 
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conservation database needs a process that converts such challenges into auditable 
outcomes (29). 

Candidate 
issue 

Public-record         
indication 

What is not                  
established 

Evidence needed for 
resolution 

Oakura 
1974/1975 

IDs 944 and 946 share 
location and estimated 
coordinates; dates are 
one year apart; one rec-
ord is more complete. 

The spreadsheet alone 
does not prove duplication 
or double counting. 

Original stranding notes, 
specimen/accession num-
bers, photographs, tissue 
records, first database ver-
sions, and merge/split his-
tory. 

Bell 
Block/Opu
nake 1989 

ID 1066 lists 
Opunaki/Opunake with 
estimated coordinates 
and unknown original 
report holder. 

The dossier’s Bell Block lo-
cation has not been inde-
pendently verified in this 
study. 

Contemporary media, mu-
seum provenance card, 
field notes, specimen iden-
tity, geocoding decision, 
and revision log. 

Possible ad-
ditional 
1977 net-
ting 

Dossier alleges that a 
further record appears 
in later compilations. 

No conclusion can be 
drawn from the public ex-
port without a complete 
source comparison. 

Side-by-side tables from 
the original and later pub-
lications, source cards, 
event identity, and docu-
mentary chain. 

1995 shark-
stomach 
neonate 

Dossier alleges later 
representation as a dol-
phin stranding. 

Classification and down-
stream use were not inde-
pendently verified. 

Original predator-capture 
record, specimen record, 
publication coding, and 
exact treatment in later 
datasets. 

Table 4. Candidate legacy discrepancies requiring source-level audit. 
Nothing in Table 4 establishes intentional manipulation. Historical databases often 

accumulate duplicates, shifted coordinates, placeholder dates, and category changes 
through ordinary transcription and migration. The relevant performance test is how 
an institution responds after a plausible discrepancy is raised. A robust protocol would 
acknowledge the challenge, preserve all versions, appoint a reviewer not responsible 
for the original record, compare primary sources, publish a reasoned determination, 
and issue a traceable correction if required. We found no public, standardised mecha-
nism of this kind for the incident database or linked museum records. Where a cor-
rected record informed a map, risk assessment, or earlier report, the correction 
register should identify the affected outputs and, where material, publish an erratum 
or corrected map. 

5.6 NZTCS is useful classification, but weak mortality analysis 

The NZTCS series is often the most authoritative public summary of conservation 
status, but its function is narrower than its authority may suggest. The 2013 report 
describes itself as a full list, statistical summary, and brief notes on the most important 
changes. It explicitly repeated the 2009 assessment with identical categories, criteria, 
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and process, and many of the same panel members (17); both assessments operated 
under the 2008 NZTCS manual (44). The 2024 assessment likewise used the previous 
assessment as the starting point and evaluated new information primarily through 
population size and trend (19), using the revised 2022 manual (45). This is a rational 
design for standardised classification. It is not an independent reconstruction of mor-
tality evidence or a systematic search for all causal mechanisms. 

The series also mixes ecological change with knowledge change. In 2013, only one 
status change reflected a real monitored population change; four reflected improved 
knowledge. In 2024, thirteen taxa changed status, but only one was labelled better and 
one worse; eleven changes were neutral, and six of the thirteen resulted from increased 
knowledge. The reported improvement for common bottlenose dolphins was explicitly 
not a genuine improvement in the population but a consequence of new information 
about offshore abundance (17, 19). A category time series is therefore partly a history 
of nature and partly a history of data, taxonomy, rules, and expert interpretation. 

The term “no change” is especially problematic outside specialist use. In the 2024 
table, Māui dolphin is listed as NCu5a with “No change,” and Hector’s dolphin as 
NVu5d with “No change.” In the same report’s coding system, the trend code 5 denotes 
a forecast decline of 50-70% over three generations; size code a means fewer than 250 
mature individuals and code d means 5,000-20,000 mature individuals (19). There is 
no formal contradiction: the category did not change. But the wording can communi-
cate administrative stability where the underlying code still contains severe decline. 
Chronic crisis becomes less narratively visible than reclassification. 

The reports devote explanatory space mainly to changed categories, qualifiers, tax-
onomy, or significant new information. This means a species that remains critically 
endangered over repeated cycles may receive less analysis than a taxon moved because 
of new survey data. In 2013, the Hector’s dolphin note said there was “very little new 
information,” referred to 18 necropsies in 12 months, and inferred continued decline 
outside Banks Peninsula. The 2024 report reduces the two focal dolphins largely to 
coded table entries. Neither document is designed to audit the completeness of mor-
tality records, estimate carcass recovery, evaluate reporting compliance, or compare 
causes across examined and unobserved deaths. 

The 2022 revision added the qualifier Conservation Research Needed, defined as 
a need to understand the cause of decline and/or solution for recovery, and split data-
poor qualifiers into recognition, size, and trend. These are constructive changes. How-
ever, a qualifier is not a research programme. For Māui dolphin, CR and Data Poor 
Trend appear in the table, but the report does not specify a time-bound set of causal 
questions, responsible institutions, funding, completion indicators, or how results will 
alter the next assessment. A classification system can identify a knowledge gap without 
closing it. 
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Assess-
ment      
cycle 

Public form Analytical emphasis 
Implication for this 
study 

2001 and 
2005 

Marine mammals 
embedded in national 
lists of many taxo-
nomic groups. 

Assignment of standard 
threat categories and 
qualifiers. 

Establishes long-term clas-
sification lineage, but little 
species-specific causal anal-
ysis. 

2009 Dedicated complete 
audit published as a 
journal article. 

Reassessment under the 
revised NZTCS manual. 

Baseline for the modern, 
more comparable series. 

2013 Dedicated NZTCS re-
port with brief back-
ground notes. 

Repeat of 2009 catego-
ries, criteria, and pro-
cess; focus on changes. 

Strong comparability, but 
dependence on inherited 
framing. 

2019 Dedicated NZTCS re-
port. 

Updated status list and 
selected explanations. 

Continues incremental reas-
sessment. 

2024 (pub-
lished 
2025) 

Dedicated report, 
coded criteria, new 
qualifiers, full data-
base link. 

Previous assessment as 
starting point; size, 
trend, status transitions. 

Improved uncertainty vo-
cabulary but still not a mor-
tality or causal audit. 

Table 5. Function of the NZTCS series and limits for mortality accountability 

The objective criticism is therefore not that NZTCS incorrectly fails to perform a 
task outside its mandate. It is that New Zealand lacks an equally visible complemen-
tary product that performs the missing task. When the classification report becomes 
the recurring public synthesis, its narrow structure can be mistaken for the full con-
servation analysis. The solution is not to turn NZTCS into an unmanageably broad re-
view, but to pair it with an annual or biennial mortality-intelligence report and a 
periodic causal synthesis. 

5.7 The system recognises multiple threats but does not publicly        
compare them as competing or interacting models 

The 2021 research strategy shows that government agencies understand the pos-
sibility of multiple and overlapping threats. It lists fishing, disease, seismic and mining 
activity, vessels, oil spills, pollution and sediment, coastal development, and climate 
change, and identifies effects on injury, disease, disturbance, prey, foraging, displace-
ment, and habitat fragmentation. This breadth is a strength. Yet the recurring NZTCS 
reports do not present a structured comparison of causal hypotheses, and the public 
incident system is organised around observed events and case-level causes rather than 
population-level mechanisms. 

A mature causal framework would distinguish at least four levels. The first is im-
mediate death, such as entanglement, vessel strike, or acute disease. The second is un-
derlying susceptibility, including chronic infection, immune impairment, nutritional 
stress, or prior injury. The third is vital-rate change not necessarily visible in carcasses, 
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including reduced conception, fetal loss, calf survival, or recruitment. The fourth is 
population context, including fragmentation, sex ratio, genetic diversity, habitat dis-
placement, and prey dynamics. A factor may have little representation as an immedi-
ate necropsy cause while still altering reproduction or susceptibility. 

Chemical contamination belongs in this framework as one hypothesis among 
many. It may be irrelevant, locally important, synergistic, or historically important; 
the present paper does not decide among these possibilities. The same restraint applies 
to bycatch, disease, predation, prey change, and habitat disturbance. The methodolog-
ical requirement is that the system state what evidence supports each mechanism, 
what evidence conflicts with it, what is unknown, and what observation would discrim-
inate among alternatives. Absent such a structure, the most visible and easily counted 
cause may dominate institutional attention regardless of whether it explains all demo-
graphic features. 

This is where repeated, template-driven assessment can create epistemic inertia. 
Beginning each cycle from the previous classification is efficient and preserves compa-
rability, but it is better at updating known variables than discovering omitted ones. 
New causes must arrive through submissions, expert networks, or commissioned work 
and then be translated into population size, trend, or a recognised qualifier. If a mech-
anism produces subtle reproductive or interactive effects, it may remain peripheral 
even when the population fails to recover as expected. Periodic “zero-base” causal re-
views are therefore needed alongside incremental updates. 

5.8 Public tracking of the research strategy is incomplete 

The 2021 research strategy promises that current projects will be updated regu-
larly, that links to outputs will be included, and that research and the strategy will be 
reviewed annually. The public research page continues to link a current-project 
spreadsheet supplied here as an October 2022 snapshot. It contains 15 projects across 
life history, habitat and diet, necropsy, disease, genetics, abundance, distribution, and 
fishing mitigation. Several report fields are blank or marked as delayed due to COVID. 
The spreadsheet is useful, but it is not a current implementation matrix for the strat-
egy’s ranked research needs. 

We did not identify a public crosswalk showing, for every priority, the funded pro-
ject, budget, start and completion date, deliverable, peer-review status, management 
uptake, and remaining uncertainty. This does not demonstrate that annual reviews did 
not occur internally or that research stopped; the public pages list several newer pro-
jects. It does show that an external reader cannot readily audit whether priority 7 on 
cryptic mortality, priority 10 on recreational/cultural/illegal bycatch, or priority 13 on 
seasonal carcass collection has been completed, partly addressed, deferred, or super-
seded. 

The gap is particularly relevant to experts who try to contribute evidence. The 2024 
NZTCS call received seven submissions covering seven species. The report acknowl-
edges advice from a wider group, but the public document does not provide a submis-
sion register, issue-by-issue response, accepted or rejected evidence table, or 
dissenting opinions. A contributor can therefore see the final category but not 
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necessarily how a specific concern was evaluated. A transparent evidence-response 
matrix would reduce perceptions of disregard even where the panel ultimately rejects 
the submission. 

5.9 Fragmented responsibility weakens end-to-end accountability 

Mortality information is produced by a distributed institutional network. DOC re-
ceives public reports and maintains the incident database; Fisheries New Zealand reg-
ulates commercial reporting, observers, and cameras; Massey University and other 
specialists conduct pathology; universities and archives hold genetic and biological 
samples; museums and local institutions preserve historical specimens and prove-
nance; researchers build abundance and risk models; independent panels assign 
NZTCS status. Distribution of expertise is unavoidable and often beneficial. The weak-
ness arises when no public mechanism owns the complete evidence chain. 

Interface failures are therefore more plausible than a single, centrally controlled 
failure. A museum correction may not propagate to a DOC table; a fisheries event may 
have obscured location detail; a pathology identifier may not be transparently linked 
to a historical event ID; a genetic sample may clarify species identity without updating 
the original record; an NZTCS panel may receive a summary rather than the primary 
data. Effective governance requires common identifiers, interoperability, custody 
rules, and explicit responsibility for reconciliation. 

6. Discussion 

6.1 Overall effectiveness: substantial activity, incomplete analytical 
performance 

The evidence does not support a simple verdict of institutional failure. New Zea-
land has legal reporting, a public incident database, published pathology, repeated 
abundance work, long-term demographic research, fisheries restrictions, camera de-
ployment, a multi-threat research strategy, and a national classification system. 
Modern provenance is far better than historical provenance, and camera verification 
is rapidly improving. These are substantive achievements. 

Nor does the evidence support an equally simple claim of effectiveness. The public 
system cannot presently estimate the relationship between recorded incidents and to-
tal mortality; historical source lineage is often absent; complete necropsy and cause 
resolution remain selective; fisheries verification metrics cover only reviewed activity; 
public correction and versioning are underdeveloped; research priorities are not 
tracked through a current public implementation matrix; and the main recurring sta-
tus reports do not audit the mortality observation process or compare causal models. 
An active system can still leave decisive questions unanswered. 

Function Assessment Basis Priority implication 

Statutory and 
strategic 
framework 

Strong Clear legal reporting duty, 
TMP, sanctuaries, re-
search strategy. 

Preserve; improve evi-
dence-accountability re-
quirements. 
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Function Assessment Basis Priority implication 

Public incident 
access 

Moderate to strong Quarterly spreadsheet, an-
nual tables, pathology 
links, explicit caveats. 

Add versioning, prove-
nance, release metadata, 
and correction log. 

Completeness 
of mortality de-
tection 

Unknown/weakly 
quantified 

Reported-event system; 
public and carcass-recov-
ery biases; no national 
correction factor identi-
fied. 

Fund recoverability, 
drift, detection-effort, 
and cryptic-mortality 
models. 

Historical data 
provenance 

Weak Large shares of early rec-
ords have unknown source 
holder; candidate incon-
sistencies cannot be re-
solved publicly. 

Independent legacy au-
dit and source digitisa-
tion. 

Modern prove-
nance 

Improved but in-
complete 

Source retention greatly 
improved; many locations 
remain estimated. 

Confidence geometry, 
source IDs, geocoding 
record, and automated 
QA. 

Cause-of-death 
resolution 

Moderate for recov-
ered bodies; weak 
for all deaths 

Necropsy programme is 
valuable; recovery and 
suitability are selective; 
31% unresolved in 2017–
2024 coding. 

Publish denominators, 
exclusions, confidence, 
and multi-factor cause 
fields. 

Fisheries veri-
fication 

Rapidly improving Cameras on 220 vessels 
and 25% event review in 
Q1 2026; high concord-
ance within reviewed de-
tections. 

Risk-based review, post-
release studies, and an-
nual cross-system recon-
ciliation. 

Correctability 
and external 
challenge 

Partial/weakly visi-
ble 

Ad hoc corrections are 
published, but no stand-
ard public adjudication 
and version-history sys-
tem identified. 

Create an independent 
challenge and correction 
protocol. 

NZTCS risk 
classification 

Strong for standard-
isation; insufficient 
for mortality ac-
countability 

Consistent categories and 
trend codes; change-cen-
tred summaries; inherited 
starting point. 

Pair with a separate 
mortality-intelligence 
and causal-review prod-
uct. 

Adaptive insti-
tutional learn-
ing 

Partial Research strategy identi-
fies gaps, but public prior-
ity-to-output tracking is 
incomplete. 

Annual public dashboard 
and management-uptake 
register. 

Table 6. Summary assessment of public-system effectiveness. 



POLLUTION AND DISEASES  REPOSITORY / 2026 
 

 21 

The most defensible conclusion is therefore that not everything reasonably possible 
is being done at the analytical level. This is not a judgement about the effort or motives 
of individual officials. It is a judgement about system design. The conservation stakes 
justify a more complete architecture for detecting unseen mortality, documenting un-
certainty, auditing legacy records, and demonstrating how new evidence changes pol-
icy. 

6.2 The visibility paradox 

The policy system is highly visible: plans, sanctuaries, consultation, media releases, 
categories, population estimates, and public databases all signal institutional atten-
tion. Visibility can nevertheless create a false sense of evidentiary closure. A category 
such as Nationally Critical appears precise, while the underlying trend, detection prob-
abilities, causes, and confidence may remain uncertain. Repeated publication of the 
same category can look like monitoring continuity without showing whether the causes 
of non-recovery have been understood. 

Bureaucratic systems value standardisation because it makes decisions compara-
ble, repeatable, and defensible. Those are legitimate values. The problem arises when 
reproducibility of the template is confused with adequacy of the model. Ecological pro-
cesses can change, interacting threats can emerge, and old records can be reinter-
preted. An effective public institution must preserve stable measurement while 
retaining the ability to revise what it measures. Stability without a mechanism for sur-
prise becomes epistemic inertia (31, 46). 

A related issue concerns the incentive structure surrounding environmental exper-
tise. Conservation organisations, consultants, universities, and independent special-
ists may depend on public grants, contracts, permits, data access, or durable working 
relationships with government agencies. Such dependence does not establish compro-
mised science or institutional loyalty, and the present study did not audit funding re-
lationships. It can, however, increase the perceived professional cost of sustained 
public criticism and favour technical collaboration over scrutiny of the evidence archi-
tecture itself. In the dolphin case, we found extensive debate over particular threats 
but no recurring independent public audit of the national mortality-accounting sys-
tem. The scarcity of visible system-level criticism should therefore not be treated as 
evidence that the system is already adequate. 

6.3 Why these gaps affect every causal hypothesis 

A weak mortality record does not merely disadvantage alternative explanations. It 
can also overstate confidence in established explanations. If fishing deaths are under-
detected, bycatch risk is underestimated. If recovered carcasses overrepresent partic-
ular regions or seasons, disease prevalence may be misestimated. If chronic exposure 
reduces reproduction rather than causing acute death, pathology records may not cap-
ture its population effect. If historical locations are wrong, spatial association with 
fisheries, pollution sources, or habitat can be distorted. If population structure is in-
completely known, local decline may be obscured by national aggregation. 
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Accordingly, the paper’s neutrality on the chemical hypothesis is not evasive. It is 
the methodological point. A credible system should neither privilege nor exclude a 
cause because it is institutionally familiar. It should specify evidence pathways for all 
plausible mechanisms and distinguish direct proof, association, biological plausibility, 
model-based attribution, and unresolved uncertainty. Better mortality intelligence 
would strengthen the case for whichever explanations survive comparison. 

6.4 Anticipated objections 

One objection is that NZTCS was never intended to provide causal analysis. We 
agree. The criticism is the absence of an equally authoritative companion analysis, not 
a demand that the classification report become something else. A second objection is 
that historical data are necessarily imperfect. Again, we agree. Imperfection is pre-
cisely why provenance, confidence, and correction history are needed. A third objec-
tion is that total mortality can never be observed. That is true, but imperfect detection 
can be estimated and uncertainty can be propagated rather than left implicit. 

A fourth objection is that onboard cameras now solve the bycatch-verification prob-
lem. Cameras substantially improve the system, but their evidential value depends on 
which vessels and events are in scope, the fraction and selection of footage reviewed, 
image quality, detection performance, compliance with camera operation, and treat-
ment of post-release outcomes. A fifth objection is that the external dossier is unveri-
fied. We agree and have treated it accordingly. Its value is to expose whether the 
institutional system can adjudicate a specific challenge, not to pre-judge the answer. 

6.5 A test of institutional learning 

The strongest test of a conservation system is not whether it can publish a category, 
but whether it can learn when expected recovery does not occur. An adaptive loop re-
quires an explicit conceptual model, predictions about the effect of interventions, 
monitoring of the relevant vital rates, comparison with outcomes, and revision of both 
management and causal assumptions (30, 31). The present public architecture con-
tains pieces of this loop but not a single auditable chain. 

For example, fishing restrictions may be followed by changes in adult survival, as 
at Banks Peninsula. That is a strong management test. But where a population remains 
small or declines, the system should publish a structured residual-risk analysis: which 
predicted improvements occurred, which did not, which vital rates remain limiting, 
which deaths are unobserved, and which alternative mechanisms gained or lost sup-
port. Without that step, repeated classification may document continued risk without 
explaining policy performance. 

7. A national dolphin mortality-intelligence framework 

The reforms below are intended to complement, not replace, the present TMP, in-
cident database, fisheries monitoring, necropsy programme, abundance studies, and 
NZTCS. Their purpose is to connect existing components into a single learning system. 
Implementation should involve DOC, Fisheries New Zealand, pathology and genetics 
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providers, museums, independent statisticians, data stewards, and mana whenua/iwi, 
with clear protections for sensitive information and data sovereignty. 

Priority Reform Minimum output 
Performance            
indicator 

1 Publish an annual 
Dolphin Mortality In-
telligence Report sep-
arate from NZTCS. 

Reported incidents, estimated 
unseen mortality, surveil-
lance effort, necropsy flow, 
cause confidence, bycatch 
verification, corrections, and 
management implications. 

Report released on 
schedule with reproduci-
ble data and code. 

2 Create common per-
sistent event and in-
dividual identifiers 
across DOC, Fisheries 
NZ, pathology, genet-
ics, museums, and 
publications. 

Crosswalk table and machine-
readable links to every deriv-
ative record. 

Share of records linked 
end-to-end; unresolved-
link backlog. 

3 Preserve field-level 
provenance. 

Original source identifier, ar-
chive location, acquisition 
date, transcriber, geocoder, 
and evidence attachment for 
each material field. 

Percentage of records 
with auditable source 
lineage by era. 

4 Introduce public ver-
sioning and an im-
mutable correction 
log. 

Dataset release ID, schema 
version, checksums, and 
field-level changes with rea-
sons. 

All corrections traceable; 
no unexplained record 
disappearance or muta-
tion. 

5 Add uncertainty ge-
ometry and confi-
dence. 

Date confidence, location pol-
ygon/radius, species confi-
dence, cause confidence, and 
reason codes. 

Reduction in unqualified 
point locations and am-
biguous missing values. 

6 Automate data-qual-
ity checks. 

Duplicate-ID tests, near-du-
plicate detection, impossible 
dates, geospatial outliers, in-
consistent specimen IDs, and 
cross-tab integrity checks. 

QA report published 
with each release; errors 
resolved before publica-
tion. 

7 Estimate cryptic mor-
tality and carcass re-
coverability in New 
Zealand waters. 

Drift models, tagging/experi-
mental work where ethical, 
active-search studies, and re-
gion/season-specific detec-
tion probabilities. 

Unseen-mortality inter-
vals incorporated into 
risk models. 
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Priority Reform Minimum output 
Performance            
indicator 

8 Reconcile fisheries 
evidence annually. 

Linked fisher reports, observ-
ers, camera review, compli-
ance outcomes, retained 
bodies, imagery, and pathol-
ogy. 

Mismatch rates by 
fleet/method; review 
coverage weighted by 
protected-species risk. 

9 Standardise the nec-
ropsy evidence flow. 

Case-flow diagram, exclusion 
reasons, immediate/underly-
ing/contributing causes, an-
cillary tests, and confidence. 

Cause resolution re-
ported against all recov-
ered and all reported 
deaths. 

10 Maintain a multi-
causal hypothesis 
register. 

For each mechanism: predic-
tions, supporting and con-
flicting evidence, missing 
tests, interactions, and popu-
lation-model representation. 

Periodic zero-base causal 
review and documented 
changes in evidential 
weight. 

11 Create an external ev-
idence-challenge pro-
tocol. 

Acknowledgement, source 
preservation, independent re-
viewer, response deadline, 
reasoned outcome, and cor-
rection where needed. 

All challenges publicly 
logged and closed or as-
signed a status. 

12 Publish a live Re-
search Strategy im-
plementation 
dashboard. 

Priority-to-project crosswalk, 
budgets, dates, outputs, peer 
review, management uptake, 
and residual gaps. 

Annual review visible; no 
priority left without sta-
tus or rationale. 

Table 7. Recommended reforms and measurable outputs. 

7.1 Independent historical audit 

A focused historical audit should begin with the North Island west-coast records 
used in early distribution and threat analyses, because their small number gives indi-
vidual entries disproportionate influence. The audit should digitise original museum 
and agency notes, reconcile specimen numbers, contemporary media, publications, 
DNA/tissue archives, and database entries, and publish an event-by-event determina-
tion. Records should not be silently deleted. Where two entries are merged or a loca-
tion changes, the old version, reason, evidence, and downstream analyses affected 
should be preserved. 

7.2 Detection and recoverability studies 

New Zealand-specific carcass drift and recovery work is essential. A programme 
could combine oceanographic drift models, historical wind and current data, ethically 
designed tagged-carcass or surrogate studies, structured shoreline searches, and sen-
sitivity analysis. It should estimate probabilities by region, season, carcass condition, 
distance offshore, and population. These probabilities would not produce exact 
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mortality, but they would convert an unqualified minimum count into a range suitable 
for risk assessment. 

7.3 Risk-based electronic monitoring 

Camera review should be optimised for conservation questions. Random review is 
needed for unbiased compliance estimates, while risk-based review can concentrate 
on vessels, methods, seasons, and places with higher protected-species interaction 
probability. Automated detection can support, but not replace, expert review. Quar-
terly public metrics should distinguish footage recorded, footage usable, events se-
lected, selection rule, protected-species events detected, fisher concordance, 
unreported events, investigation outcomes, and species-identification confidence (47, 
48). 

7.4 A zero-base causal review 

At least once per full NZTCS cycle, an independent multidisciplinary review should 
rebuild the causal model from the evidence rather than only update the previous as-
sessment. It should include fisheries science, veterinary pathology, toxicology, epide-
miology, population ecology, genetics, oceanography, data science, and mātauranga 
Māori. The review should not attempt to select a single cause prematurely. Its purpose 
is to identify which combinations of mechanisms can reproduce observed mortality, 
reproduction, spatial structure, and trend, and which new data would most efficiently 
discriminate among them. 

8. Conclusion 

New Zealand has devoted substantial public attention and real scientific resources 
to Hector’s and Māui dolphin conservation. The resulting system contains strong com-
ponents: legal reporting, public incident publication, pathology and genetics, repeated 
abundance studies, spatial protections, a broad research strategy, and rapidly expand-
ing electronic monitoring. Any analysis that ignores these achievements would be in-
accurate. 

The same evidence nevertheless supports serious doubt about analytical effective-
ness. The public incident record is detection-dependent and lacks a national estimate 
of unseen mortality. Legacy provenance is often weak; modern source retention has 
improved but public versioning and correction history remain limited. Necropsy re-
sults are conditioned on recovery and carcass quality. Fisheries verification is improv-
ing but cannot yet be treated as complete mortality accounting. External record 
challenges do not enter a clearly visible adjudication pathway. Research priorities are 
not linked to a current public implementation dashboard. 

Most importantly, the NZTCS series is a classification system, not a causal diagnosis 
or an evaluation of policy performance. Its standardisation is useful, but its change-
centred format can label a continuing severe decline as “no change” and can reproduce 
inherited analytical frames. The appropriate response is not to abandon classification. 
It is to build the missing companion system: a transparent, versioned, multi-source 
mortality-intelligence framework that quantifies observation losses, compares 
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competing causes, records corrections, and evaluates whether management produces 
the predicted demographic response. 

The answer to the article’s central question is therefore qualified but clear. New 
Zealand’s conservation agencies are doing much, and some of the most important tools 
are improving. Yet the public evidence does not show that everything reasonably pos-
sible is being done to account for dolphin deaths and learn from them. For populations 
near the limits of viability, the distance between a reported incident and a true mor-
tality estimate is not a technical detail. It is part of the conservation problem itself. 
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Appendix A. Reproducible audit protocol for candidate legacy records 

For each contested event, the audit should create a bundle containing: (1) the cur-
rent public event and individual rows; (2) every previous database version available; 
(3) the original field or stranding form; (4) museum accession and provenance notes; 
(5) photographs, measurements, sex and age determinations; (6) specimen and tissue 
identifiers; (7) DNA/haplotype results; (8) contemporaneous media or witness docu-
mentation; (9) every publication in which the event was used; (10) the geocoding 
method and location uncertainty; (11) a chronology of alterations; and (12) a signed 
adjudication explaining whether the record is confirmed, corrected, merged, split, or 
left unresolved. 

The adjudication should distinguish clerical duplication, legitimate multiple-ani-
mal events, repeated reporting of the same event, changed taxonomic identification, 
corrected date or location, and substantive disagreement about source interpretation. 
Downstream analyses that used a corrected record should be listed. The old value 
should remain retrievable, and the public database should expose a stable correction 
identifier. 

Appendix B. Coding notes for Table 3 

The descriptive audit was designed to assess public metadata coverage, not to re-
produce the agencies’ scientific mortality classifications. The period 2017–2024 was 
used as the mature modern comparison period because 2025-2026 contained records 
still subject to quarterly publication, compliance, or necropsy updates. Percentages are 
calculated over individual mortality records and can therefore give more weight to 
multi-animal events. A future formal study should publish executable code, use a doc-
umented codebook for every observation type, and conduct sensitivity analyses with 
alternative definitions of mortality and unresolved cause. 

https://www.doc.govt.nz/globalassets/documents/science-and-technical/sap244.pdf
https://www.doc.govt.nz/globalassets/documents/science-and-technical/sap244.pdf
https://www.doc.govt.nz/globalassets/documents/science-and-technical/new-zealand-threat-classification-system-manual-2022-part-1-assessments.pdf
https://www.doc.govt.nz/globalassets/documents/science-and-technical/new-zealand-threat-classification-system-manual-2022-part-1-assessments.pdf
https://doi.org/10.1073/pnas.1015696107
https://doi.org/10.1111/faf.12425
https://doi.org/10.1007/s11160-024-09895-7

