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vessel-strike mortality

Anthropogenic activity can cause 
cetacean mortality

- at least 11 species large whale
(Laist et al. 2001)

- in some areas 1/3 fin and right 

whale mortalities (Knowlton & Kraus 2001; 

Panigada et al. 2006)

Determining population level effects 

difficult
- carcasses not recovered (Kraus et al. 2005)

- vessel strikes not reported

- population dynamics poorly 

understood
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Problem increasing with increased shipping 
capacity in areas of whale density (e.g. Panigada et al. 2006)

IWC and IMO concern about this issue

NZ workshop in 2007 on vessel strike and whale 
mortality
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Brydeôs whales

Globally distributed ~40 N - 40 S

IUCN listing ‘Data Deficient’ (IUCN 2008)

- In northern New Zealand waters 

year round

- Hauraki Gulf an important 

habitat

- NZ listing as a ‘nationally critical 

threatened species’ (open 

population estimate = 46, CV=0.08

(Wiseman 2008))
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questions

Will vessel-strike mortality affect the 

Bryde’s whale population off northeastern 

NZ?

Where are the whales distributed?

What is the rate of whale mortality?

What is the cause of this mortality?



whale distribution

Boat-based surveys (Inner Gulf)

2000 –2008

Aerial surveys (Outer Gulf)
Nov - Dec 2007 & 

Nov 2008

Sept –Oct 2009

uniform grid - 135 nm line 

transect
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whales concentrated in inner gulf

1,820 boat surveys

- 944 groups of whales 

- 1,710 whales

(mean = 1.8 whales/survey)
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17 aerial surveys
- 2,300nm

- mean=0.02 whales
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vessel traffic profile

Port of Auckland is NZs 
busiest port

~2,000 ship calls per 
annum

Averaged 8% growth 
past 15 years

10,000 people living on 
islands in Hauraki 
Gulf

~150,000 recreational 
vessels

Whangarei

Auckland

North Head 12 kt slow zone

ships

ferries
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rate & cause of mortality

- stranding archives 

Te Papa - National Museum 

Department of Conservation

- photo-identification records

12 year archive at University of         

Auckland 

-only 2 ‘zipper’ injuries from 76 whales

- criteria for assigning mortality

M. Richlen photo
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criteria for assigning mortality

Category Diagnostic Features

Confirmed vessel strike Contusion, haemotoma, oedema, 

internal bleeding, fractures

Probable/possible vessel strike Blunt force trauma evident but not 

conclusive animal was alive at 

time of collision

Indeterminate No evidence of strike, obvious 

cause of death other e.g., 

entanglement, too decomposed, 

undiagnosable

Definitions from Kraus (1990); Knowlton & Kraus (2001); Laist et al. (2001); Douglas et al. (2003); van Waerebeek et al. (2007)



whale mortality

45 whales in total (1989-2009)

- 2 x sei, 1 x pygmy blue, 2 x minke & 

1 x sperm whale

39 Bryde’s whale mortalities
- average = 1.9 whales/ annum

13 (33%) probably or possibly

due to vessel strike

- 7 females & 5 males

26 other mortalities

- 13 males & 9 females

- 59% indeterminate cause of death      
(includes initial live strandings that died)

- 8% entanglement

dead-indeterminate

(n=20)

live-indeterminate

(n=3)
entanglement

(n=3)

probable

vessel strike

(n=13)

Brydeôs
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- Primary Bryde’s habitat 

overlaps with shipping & 

other vessel traffic.

- 87% of dead whales are 

Bryde’s whales.

- Is mortality sustainable for 

this population? 
46 (CV=0.08) whales (Wiseman 

2008)

- The cause of the 

majority of mortalities are 

unknown or 

indeterminate.



What science is needed?

1. Develop a better understanding of 
the whales’ sub-surface behaviour 
(d-tag work) (funded by ARC CEF & DoC)

2. Include a forensic necropsy in 
response to whale mortality events 

3. To generate a more robust 
population estimate to determine 
whether mortality rates are 
sustainable

- variable residency patterns

(WHOI; B. Lummis-DoC photos)



Solutions - speed 

restrictions or re-routing?

Vanderlaan & Taggart 2007 MMSci

Re-routing not feasible

Speed restrictions?
Probability of lethal injury below 50% at 

11.8 knots

Greatest change of lethal injury risk at 

speeds between 8.6 and 15 knots

Operational measures

Databases (IWC)

Awareness

Watch-keeping

Notices to mariners

Mandatory reporting



summary

We have a problem; but we don’t know what 

the population level effect is.

We don’t know the exact cause of death for 

the majority of mortalities, data suggest 

vessel strike is probable cause.

We don’t know how the whales use the 

shallow inner Gulf (preferred habitat) but 

dtag work will help.

IWC & IMO (Marine Environment Protection 

Committee) have highlighted this as an 
issue of concern with high priority

We need to slow down; but how likely is this?

How do we best educate mariners about 

this?
M. Lueck, DoC, RC photos
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