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Abstract 

Little long-term research has been conducted in the Hauraki Gulf on Bryde’s whales; 

the least studied baleen whale. This thesis investigates this population using photo-

identification and sighting records obtained from boat-based opportunistic surveys 

and genetic analyses of samples from living and `stranded’ whales. 

 

Samples from `stranded’ Bryde’s whales have been collected since 1994 from the 

North Island of New Zealand. In addition, biopsy samples were collected from 

whales in the Hauraki Gulf. Fifty-two samples from `stranded’ and biopsied Bryde’s 

whales identified 49 unique individuals using 12 polymorphic microsatellites. The 

sex ratio for both sample collection types were equal with 22 males : 23 females (the 

sex of four could not be determined). MtDNA D-loop analysis (~800 bp) identified 

the samples as being consistent with Balaenoptera brydei with 11 haplotypes defined 

by 16 variable sites. Comparisons with published sequences (373 bp) revealed three 

shared haplotypes between the North Pacific and Indian Oceans. However, an 

AMOVA (FST and ΦST) showed high levels of differentiation between these oceans, 

likely resulting from ancestral gene flow. 

 

Between March 2001 and February 2006, 1,102 boat-based surveys were conducted 

during which there were 1,059 sightings over 521 days of Bryde’s whales (including 

two birth-length calves) in the Gulf. Since whales with calves, were observed during 

all months this suggests that the Hauraki Gulf is an important area for breeding 

whales. The seasonal change in `trip encounter rate’ indicated that some whales leave 

the Gulf for part of the year. Whales in the Gulf were observed in shallower (12.1 to 

59.8 m) and cooler (12 to 24.5oC) water than has generally been reported elsewhere. 

Balaenoptera brydei corresponds to the form described in the offshore waters of the 

western North Pacific. In contrast, their habitat use in the Hauraki Gulf was more 

consistent with the `inshore’ form from the coasts off South Africa. 
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Seventy-two Bryde’s whales (including seven calves, five of these dependent) were 

individually identified using photographs of whales’ dorsal fins; over 353 sightings 

in the Hauraki Gulf and Northland waters between October 1996 and February 2006. 

Of the total catalogued Bryde’s whales, there appeared to be adult whales which 

used the Hauraki Gulf on an opportunistic basis (28 whales were sighted in only one 

year) whilst others were thought to represent core users (10 whales). Several capture-

recapture models were used to estimate abundance using sighting data between 

March 2003 and February 2006. The most appropriate closed population model was 

the Mth Chao model that estimated an abundance of 159 (CV = 0.35) Bryde’s whales 

in the Hauraki Gulf across the three years. In comparison, the open population 

Cormack-Jolly Seber model with the Horvitz-Thompson type estimator provided an 

abundance estimate of 46 (CV = 0.08) Bryde’s whales in the Hauraki Gulf on an 

annual basis. These estimates indicate a potentially small population although it is 

unclear how isolated it is. It was felt that the Bryde’s whales in this area are part of an 

open population. However, methods were used to validate the estimation of 

abundance using closed population models. Additionally, the estimates produced 

using both open and closed models provide abundance estimates for different time 

frames. 

 

Data on surface feeding strategies were obtained over 273 days (333 encounters) 

when Bryde’s whales were observed in the Gulf between March 2003 and February 

2006. Whales observed were assumed to be surface feeding on schooling fish with 

associated species on 115 days (126 encounters). Whales were observed utilising both 

skim and lunge-feeding behaviours (defined as either vertical or lateral). Overall, 

85% of individually identified Bryde’s whales had a right-side down preference (33 

of 39 lunges). Whales were observed surface feeding year-round, especially during 

autumn, during which 46% of all encounters that season involved surface feeding. 

Bryde’s whales were more frequently observed feeding in pairs and aggregation 

sizes were significantly larger for feeding whales than non-feeding whales. Logistic 

regression identified that aggregation sizes of whales, and the presence of common 
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dolphins and gannets were significant predictors of feeding Bryde’s whales. The 

Hauraki Gulf appears to be an important feeding area for Bryde’s whales. 

 

Bryde’s whales are classified as `critically threatened’ in New Zealand with the 

Hauraki Gulf central to their range. The Hauraki Gulf was identified as a potentially 

important area for feeding and calving Bryde’s whales with a potentially small 

population. For these reasons, and since most mortalities in the area are assumed to 

be from anthropogenic threats, it is important that the Bryde’s whales in New 

Zealand receive careful conservation / management.  
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