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Abstract

This thesis examined the use of an estuary by the sparid Pagrus auratus, commonly
known as snapper. The density and distribution of snapper (juveniles through to adults)
was quantified over multiple spatial and temporal scales and associated with habitat.

Juveniles enter or are spawned within the Mahurangi Harbour over the warmer months,
with densities highest in March. Ontogenetic shifts in fine-scale habitat occurred. Fine-
scale analysis from the beam trawl showed juvenile snapper (< 10 cm) were mostly
associated with horse mussels. Larger juveniles (> 4 cm) were also associated with bare
areas. The 0+ fish (from the DUV) occupied fine-scale habitat comprised of muddy to
sand substrata with structure of sponges and horse mussels with and without epifauna.
The remaining year-classes occupied a coarser substratum, with shell hash the major
secondary structure. An artificial reef experiment showed juvenile snapper were
attracted to artificial horse mussels with and without epifauna rather than bare areas or
controls. The 1+ year-class increased their habitat range, occupying areas with more
uniform substrata. A growth shift through to the 2+ year-class was not observed, and
this may be due to increasing mortality, (natural or predation), or emigration out of the
harbour. Densities of the larger year-classes decreased over the cooler months but not

all snapper leave permanently, with tagging showing up to 80% of fish to be resident.

Ontogenetic shifts occurred in diet with growth. Juveniles < 2 cm consumed planktonic
copepods, with > 2 cm consuming benthic copepods, mysid and caridean shrimps and
polychaetes. Snapper > 10 cm consumed brachyuran crabs, caridean shrimps, bivalves,
polychaetes and hermit crabs, with > 30 cm fish able to consume harder shelled
molluscs and bivalves. The a priori habitats were equally productive in terms of prey,
and this may be advantageous for juveniles who can then select a habitat for other
qualities, i.e. protection from predation. Despite the potential of snapper to utilise any
sort of structure as cover or for rest, most structure within the Mahurangi are biogenic
and susceptible to anthropogenic effects, especially sedimentation. The loss or decline
of these biogenic species may therefore have a significant impact on the way snapper
utilise the Mahurangi. Overall, understanding the ontogeny of snapper within estuaries

will contribute to better management strategies for snapper in general.



Dedication

This thesis is dedicated to the memory of my Dad, Peter Usmar, who lost his battle

with bone marrow cancer in the first year of this study.

It was from you I developed a love of the sea and fishing. You taught me many things,

especially that I could do anything]

[ miss you every day.



Acknowledgements

This thesis was the product of many people who helped me along the way...

First, I want to thank my supervisors, Dr’s Richard Taylor and Mark Morrison. Richard,
you brought Mark and his ideas to me and got this project started. You have patiently
listened to ideas, read and re-read drafts, improved my writing skills and have given me
a new appreciation for graphs! Thanks for all the support and encouragement and for
letting me barge into your office when | need to. Hopefully you like fish just a little
more now... Mark, you have been a great help throughout. Your innovative thinking and
great ideas have helped me to refine my own ideas and way of thinking. Thanks for
giving me lots of support and encouragement along the way, and for the informal
meetings that often took place while chasing small fish around. | also really appreciate
all the feed-back on writing and letting me develop my own style.

A big thank-you to Dr Glen Carbines for allowing me to copy his camera set-up, which
was the major tool of this study. You taught me how to fly it and gave great advice
along the way, and thanks for reading over the chapter.

Big thanks must go to the builders of the video, Murray Birch and Jo Evans. It was great
the way you both managed to source equipment and to improve things for me without
breaking my budget. Murray thanks for incorporating my ideas, giving me better ideas
and generally putting up with me when | needed help with the video. Those lasers were
a bit of a trial, but very effective once working, maybe too effective...! Jo, thanks for
your patience as yet another cable was run over or the titler broke down and | needed it
fixed immediately! The Hawere is an awesome vessel to work from and the beam
trawling would not have been possible without the two fabulous skippers! Thanks to
Brady Doak and Murray Birch for making these trips fun and for patiently putting up
with all the mud and critters | covered the back of the boat with. Thanks also for the
help with the artificial reef experiment, which was not easy, but it got done. Brady, your
help with putting the units down, bringing them up and videoing them while | was
injured was really appreciated. Also to Murray, Dr Craig Radford and lan McLeod for
helping me extract the experiment, a bit like pulling teeth really... You guys made it
much easier than | thought it would be. Also both Murray and Brady helped with the
longlining part of the study so | could tag snapper. The tagging component of this thesis
would not have been possible without Dr’s Mark Morrison and Darren Parsons who
provided invaluable assistance, along with the rest of the NIWA tagging crew,
especially Keren Spong for data collection on my behalf. Thanks Keren! Thanks also to
Professor Marti Anderson, for her help with statistics.

None of my field work would have been possible without the many volunteers who
helped me along the way. There are many people to thank, but first and most especially
to Pam Brown, who helped me with both the beam trawl and the DUV work, spending
many, many hours on the boat for me day and night over the first year— a trial | know,
but | couldn’t have done it without you Pam! Suz Garrett also contributed many hours
as my assistant on the boat, thanks Suz. Also to Dr’s Kara Yopak, Agnes LePort, Jarrod
Walker, Daniel Basset, Daniel Egli, and Matt Slater. Nick Williams, Kat Subedar, Tania
Hurley, Jenna Martin, Adam Cowles, Peter Williams, Charlie Bedford, Caroline
Williams, Jenni Stanley and Amy Fowler and the various volunteers around the lab for



skippering for me at night while I hung onto a camera, helped me with the beam trawl,
helped me longline for guts or helped me in the field.

Many thanks to the staff at the Leigh Marine Lab. In particular Arthur Cozens for
keeping everything moving and finding money for me, Dr Alwyn Rees for gainful
employment, a roof and teaching all about algae! Brian Dobson for lab help; Jo Evans
and towards the end, John Atkins for computer support. Alan and Viv, well the place
would not be the same without you! Thanks for showing an interest and keeping me in
touch with ‘local matters’.

To my special lab friends: Kara, you are a beautiful person and were a joy to flat with,
even if 1 was not always!! Thanks for your help and support over the first three years,
you helped me through a pretty rough time of my life and for that I’ll always be
grateful. Megan, you are a great friend and that has meant a lot to me over the years; our
dinners, soap watching and walking Honey were a great break from the grind. Agnes,
you were always there to share a laugh or a night out and towards the end have been a
great flat mate also. Thanks for brightening up my life over the write-up and for all the
help goal-setting and proof-reading. Emma, you helped me enormously with goal-
setting and keeping things on track. Thanks for all the laughs and help you have given
me, it will always be remembered.

A number of friends outside the lab have helped remind me along the way there was
more to life than the thesis. Thanks to Cathy and Nigel and the kids, Jane and Warren,
Gilly, Michele, Linda and Nicole, for always being there.

Much love and thanks to my many family, who have always shown an interest and
wonder when I’ll get a real job! But especially to my Dad, who helped me with
longlining and field work and encouraged me. You were taken away too soon! To my
Mum, whose advice and encouragement has meant the world to me, and Winky, thanks
for your support. My brother Matt, thanks mate for being there over the years and
Jacqui for being part of our lives; my sister Vickie and brother Tony, and my nieces and
nephews who make the holidays fun. It hasn’t been the easiest of times but you have all
helped pull me through.

Finally, to Nick, my tower of strength; you have loved and supported me throughout;
helped me build artificial horse mussels and obeyed orders on a boat! You’ve
encouraged me, picked me up when | was down and generally de-stressed me when it
was needed. Thank-you from the bottom of my heart. Also a big thanks to Honey-dog
who died six weeks before | handed in and who kept me sane for the last 10 years with
her unconditional love. I miss her every day. And to Peanut puppy who wandered into
my life on a fish-food buying trip, can’t remember if I ever did get that fish food!

Now for that job....



Table of Contents

N 0L = Tod PRSP PR i
DT [ o LA o] o [OOSR i
ACKNOWIEAGEMENTS.......oiee e ii
CHAPTER ONE ...ttt e e e et e et ee e ne e e annns 1
General INTrOQUCTION ..........eoiiiie et nreas 1
ESTUAITES ..ttt sttt ettt st e e ne e ne et e nre s 2

TS 1o (oo | SO SROUPS PSPPI 3
Habitats and structural COMPIEXILY .........cccveiieieiiciece e 5

Y 1T 0] 0] PRSPPI 7
New Zealand estuaries and the contribution of this study ...........cccccccvvveiiiiciiennnn, 8
TheSiS OVEINVIEW aNd @IMS......ccuiiiiiiiiiiieieie et 9
CHAPTER TWO ..ottt sttt 12

Spatial and temporal patterns in juvenile snapper (Pagrus auratus: Sparidae) within

AN ESTUBIY ..t r e r e 12
INEFOAUCTION. ...t 12
IMIBENOMS ... bbb 15
RESUITS. ..t 20
DISCUSSION ...ttt b et bbbttt bbb b enes 24
APPENTICES ...ttt ettt e e re e re e re e nreas 51

CHAPTER THREE ... 57

Ontogenetic shifts of snapper (Pagrus auratus: Sparidae) and movement patterns

WIENIN @GN BSTUAIY ...ttt e b e e beesreeeree e 57
L 00 101 T o SRS 57
IMEBLNOAS ...ttt e nre e enes 59
RESUIES ...ttt nnes 65
I3 oW 5] o] OSSR 70



APPENTICES ...ttt sttt sttt r e b e 108
CHAPTER FOUR ..ottt ettt st nneas 118

Ontogenetic diet shifts in snapper (Pagrus auratus: Sparidae) within an estuary ... 118

INErOAUCTION. ...t 118
IMIBENOOS ...t 119
RESUIES. ... 124
DISCUSSION ...ttt bbb ettt n e 127
APPENTICES ...ttt e st e et e e ae e e e nre e e e e nre e 145
CHAPTER FIVE ...t 150
GENETAl DISCUSSION ...ttt bttt 150
ONtOGENELIC SNITES ...ecvieii e 150
Spatial and temporal differences ... 153
MOVEIMENT ... 155
Potential anthropogenic effects and their impact for fish...........cccccooevveiininnn, 156
Size selectivity of the different methods ..o, 157
CONCIUSIONS.......eiiiiee bbbttt 159
RETEIENCES. ...t bbbt 161

Vi



	coversheet.pdf
	http://researchspace.auckland.ac.nz
	ResearchSpace@Auckland
	Copyright Statement
	General copyright and disclaimer
	Note : Masters Theses 




