Evidence of Anton van Helden
in the matter of the applications by Trans Tasman Resources Limited for marine
and discharge consents to recover iron sand in the South Taranaki Bight

Qualifications of Anton van Helden
•

•

•

•

•

•

Post-Graduate Diploma in Marine Biology (2010 Victoria
University of Wellington (VUW)) and a BSc in Zoology (1991
VUW).
For over 23 years managed the marine mammal collections of
the national museum (now Te Papa). I added 1000 specimens to
the national collection and in that time was involved in adding 9
species of cetacean to the New Zealand recognised cetacean
fauna. And developed the international touring exhibition
Whales Tohorā.
For over 20 years I managed the New Zealand Whale Stranding
Database and coordination of the scientific response to
strandings for the Department of Conservation
I have worked in international multidisciplinary teams and have
published papers on anatomy, taxonomy, anthropogenic threats.
I have represented NZ in work with SPREP and the development
of Whale and Dolphin action plans in the Pacific, whale stranding
network development in Japan, and NZ.
I am contracted to the Department of Conservation to provide
species identifications of by-caught marine mammals, and have
provided advice on strandings and species identifications to DOC
for 28 years.

Key points
• Strandings demonstrate many more cetacean species
present.
• Data deficient species should be accounted for
• Sources of sound are not all described
• Modelling information lacking
• Sound models inappropriate
• Better models demonstrate the extent of sound impact
• Condition 12 (18?) inappropriate
• Whales likely to be exposed to levels of sound that will
negatively impact them possibly significantly

Cetaceans of the STB Cook Strait region

34+ species
635 stranding incidents
3668 animals

9 + Baleen whale species
25 + Toothed whales

Strandings in Cook Strait for
each month of the year.

Live strandings

121 live stranding incidents

Data deficient, threatened and endangered species
• Baleen whales:
– Nationally Critical:
•

Bryde’s whale

– Nationally Vulnerable:
•

Southern Right whale

– Data Deficient:
•

•

Pygmy right whale

IUCN Classification:
– Critically endangered:
•

Antarctic Blue whale

– Data Deficient:
•

Pygmy blue whale

Toothed whales:
Nationally Critical:
• Killer whale
• Maui’s dolphin

Nationally Endangered:
• Hector’s dolphin
• Bottlenose dolphin

Data Deficient:
•
•
•
•
•
•
•

Southern bottlenose whale
Andrew’s beaked whale
Hector’s beaked whale
Strap-toothed whale
Spectacled porpoise
Shepherd’s beaked whale
Cuvier’s beaked whale

“Data Deficient (12) Taxa that are suspected to be threatened, or in some instances,
possibly extinct but are not definitely known to belong to any particular category due
to a lack of current information about their distribution and abundance. It is hoped that
listing such taxa will stimulate research to find out the true category “

Issues with Cawthorn survey (Report 24)
•
•
•
•
•
•
•

Height not appropriate for marine mammal survey (as described by Wursig)
Transects along shore not perpendicular to shore
Transects too far apart (and increasing off shore to 2NM)
Not conducted in every month in which the proposed operation would be undertaken
All conducted in the morning.
Lacking in normal descriptions of effort (assumes conditions always perfect)
Survey did not cover an appropriate area, restricted to extension of the PPA and
inshore. The footprint of influence of the proposed operation particularly from sound,
makes this limitation unsatisfactory.

Potential impacts from sound
• Permanent Threshold Shift (PTS)
– Permanent shift of auditory threshold i.e. permanent
loss of hearing sensitivity e.g. deafness

• Temporary Threshold Shift (TTS)
– Temporary shift of auditory threshold i.e. temporary
loss of hearing sensitivity

• Behavioural impacts
– Interruption of feeding, alter vocalisations, leave
important habitat

• Long term chronic impacts
– Noise induced neurological disturbance
– Stress and related effects.

Potential impacts from sound
• Effects may be direct or indirect
• Interference with abilities to detect, recognise and (or)
discriminate sounds used for
• foraging,
• communications,
• navigation,
• predator/hazard avoidance
• Masking effects
• Long term effects
• In extreme cases trauma and/ or death e.g. such as in
atypical mass stranding events in beaked whales

Issues with description of sound sources, modelling,
and condition 12 (now 18?)
• Sources of sound
• Crawler – estimate given at 188dB
• Dynamic Positioning System
• between 180dB and 190dB
• Significant source not accounted for
• Vessels
• Suction tube - not accounted for
• Dumping
• not accounted
• low but constant

Lack of Modelling
• No sound propagation model
• examples readily available
• Isopleth map
• like a topographic map for sound
• part of a typical EIA
• Condition 18
• c) Maximum over depth – where is the noise
greatest?
• d) Must include all sources of noise at operational
levels. i.e. including DPS during offloading (presence
of all vessels)

An example of an isopleth map

An example showing Maximum Over Depth

Appropriateness of models
•

•

•

Childerhouse has used an idealised
Spherical spreading equation (simple
geometric spreading) to derive 134dB
at 500m with a source level of 188dB.
Not constrained vertically or
horizontally
Cylindrical spreading model is used in
areas where water depth is not great as
sound is vertically constrained but not
constrained horizontally
Some issues with these models have
been explored with equations to give a
more realistic representation:
–
–
–

Practical equation (used in the new code) –
often called ‘realistic’
Hegley 2013 (Urick 1983)
Duncan & Parsons 2011

• Comparison of spreading using different equations
•
•
•
•
•

Spherical spreading
Cylindrical spreading
Practical spreading
Hegley 2013
Duncan and Parsons 2011

Spreading with distance

Accumulated Sound Exposure Levels (aSEL)
From the evidence of Dr. Childerhouse

• The simple geometric
spreading model should not be
applied in the STB based on the
depth of the area (37m is given
in the application and a range
of 20-50m)
• aSEL of 24 hours is the normal
metric that should be applied
e.g. NOAA 2016 - TECHNICAL GUIDANCE
FOR ASSESSING THE EFFECTS OF ANTHROPOGENIC SOUND
ON MARINE MAMMAL HEARING (JULY 2016) Page 139

• Even a ‘behavioural response”
criteria of 120dB at 2000m is
not met using the Simple
geometric spreading model

