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NEW ZEALAND M ARINE SCIENCES SOCIETY  

 

About the Society  
 

 
The New Zealand Marine Sciences Society is a non-profit organization formed in 1960 to foster an 

understanding and appreciation of our marine environment, to provid e a means of communication 

within our marine science community, to encourage and assist marine science students and young 

scientists, and to provide advice to government on marine policy issues. 

 

The NZMSS membership for 2009/10 consisted of: 124 Full members, 4 Institutional members , 91 

Student members, 16 Life members and 1 Retired member. 

 

Subscription rates for 2009-2010 were: 

Full member $45.00 

Student member $20.00 

Retired member $20.00 

 

The NZMSS holds an annual conference, usually between July and September, in conjunction with 

the Annual General Meeting. Student participation is strongly encouraged, and the Society awards 

student prizes each year. Students who present their research at the conference are also eligible for 

assistance with their travel costs. 

 

Members receive the annual Review, which details abstracts from the preceding conference, 

activities of the society, summaries of research activities, and lists of recent publications. The 

Review is available as a pdf file from the Society website, or as printed hardcopy upon request.  

 

Inquiries and correspondence should be addressed to: 

The Secretary, Alison MacDiarmid (email: a.macdiarmid@niwa.co.nz) 

NIWA  

Private Bag 14901, Kilbirnie 

WELLINGTON  

 

Membership inquiries should be directed to:  

Membership Secretary,  

Kerry  O'Connell    (k.oconnell@canterbury.ac.nz) 

School of Biological  Sciences 

Private Bag 4800, Christchurch  

New  Zealand  

(Fax +64-03-364-2590) 
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The Society Council : 2009-2010 

 

 
President:   Megan Stewart (ARC) megan.stewart@arc.govt.nz 

Vice President:  Colin Mc Lay (U Canterbury)  colin.mclay@canterbury.ac.nz 

Secretary:  Alison MacDiarmid (NIWA)  a.macdiarmid@niwa.co.nz 

Treasurer: Chris Cornelisen (Cawthron)  chris.cornelison@cawthron.org.nz 

Immediate Past  

President:   Sheryl Mi ller (NIWA)  s.miller@niwa.co.nz 

 

Council Members:   

 Mark Costello (U Auckland)  m.costello@auckland.ac.nz 

 Mike Hickfor d (U Canterbury)  michael.hickford@canterbury.ac..nz 

 Conrad Pilditch (U Waikato)  c.pilditch@waikato.ac.nz 

 Ann McCrone (DOC) amccrone@doc.govt.nz 

 Mary Livingston (MFish)  mary.livingston@fish.govt.nz  

 Kathy Walls (MfE)  katherine.walls@maf.govt.nz 

 Drew Lohrer (NIWA)  d.lohrer@niwa.co.nz 

 Kareen Schnabel (NIWA) k.schnabel@niwa.co.nz 

 Simon Davy (Victoria University ) simon.davy@vuw.ac.nz 

 James Bell (Victoria University)  James.Bell@vuw.ac.nz 

 Brian Paavo (U Otago) paavo@benthicscience.com 

 Kerry Oɀ"ÖÕÕÌÓÓɯȹ4ɯ"ÈÕÛÌÙÉÜÙàȺ kerry.oconnell@canterbury.ac.nz 

 

Student Representatives : 

 Jenny Stanley (U Auckland) Jsta069@aucklanduni.ac.nz 

 Phil Ross (U Waikato)  pmr16@waikato.ac.nz 

 Lauren Fletcher (Victoria University)  lauren.fletcher@vuw.ac.nz 

 Leigh Tait (U Canterbury)  leigh.tait@pg.canterbury.ac.nz 

 Christine Davis (U  Otago) davvi361@student.otago.ac.nz 

 

Review Editor :  Stacie Lilley (U Canterbury)  stacie.lilley@canterbury.ac.nz  

 

Membership Secretary:*ÌÙÙàɯ.ɀ"ÖÕÕÌll (U Canterbury )   kerry.oconnell@canterbury.ac.nz 

 

 

 

 

 
 

mailto:s.miller@niwa.co.nz
mailto:kerry.oconnell@canterbury.ac.nz
mailto:davvi361@student.otago.ac.nz
mailto:stacie.lilley@canterbury.ac.nz
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Society Rules 
 

 
1. NAME  

The name of the Society shall be the New Zealand Marine Sciences Society, hereinafter called the 

Society. 

 

2. OBJECTS 

The objects of the Society shall be: 

(a) To encourage and assist marine research in New Zealand. 

(b) To provide means of communication among persons interested in research in the marine 

sciences and to provide opportunity for them to foregather by the holding of an annual conference.  

(c) To act as spokesman when required, on behalf of the interests of marine research in New 

Zealand. 

(d) To co-operate with other scientific bodies and to seek such affiliations as may be appropriate. 

 

3. MEMBERSHIP  

(a) Members shall be classified as follows: 

(i) Full New Zealand M embers and New Zealand Institutions  

(ii) Student Members (of New Zealand educational institutions)  

(iii) Overseas Members and Institutions  

(iv) Retired Members  

(v) Honorary Life Members  

(vi) Corporate Members  

 

(b) The Council may elect any person as an ordinary member of the Society on recommendation of 

two members (2) of the Society. 

 

(c) Any member who has given outstanding service to marine science in New Zealand may, on the 

recommendation of the Council, be elected as an Honorary Member at any Annual or  Special 

General Meeting. 

 

(d) Any member of the Society may resign by giving notice in writing to the Secretary and paying 

all subscriptions due; provided that any member giving such notice before 30th April shall not be 

liable to pay the subscription for  that year. 

 

(e) Any member whose annual subscription is more than two years in arrears shall be removed 

from membership of the Society and may be re-admitted by resolution of the Council on payment 

of all arrear 

 

4. SUBSCRIPTION  

(a) The annual subscription shall be one dollar ($1.00) or such other sum as any Annual or Special 

General Meeting shall from time to time decide.  

 

(b) The first subscription for membership shall be forwarded to the Secretary or Secretary/Treasurer 

with the completed application fo rm. 

 

(c) All subscriptions after the first shall become due and payable on the first day of each financial 

year. 

 

(d) Each person elected as a member shall be given notice thereof in writing by the Secretary. 

 

(e) Any member requiring a copy of the rules o f the Society may do so by requesting a copy from 

the Secretary. 
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(f) In exceptional circumstances the Council may by resolution remit the payment of an annual 

subscription or part thereof.  

 

5. OFFICERS 

The Officers of the Society shall consist of a President, a Vice-President, a Secretary and a Treasurer 

(or a Secretary-Treasurer), a Membership Secretary and an Auditor, all of whom except the Auditor 

shall be members of the Society. 

 

6. COUNCIL  

(a) The Council shall consist of the following:  

(i)The officers except the Auditor  

(ii)The Immediate Past President 

(iii)A minimum of five (5) members elected by the Annual General Meeting.  

 

(b) The President, Vice-President, Secretary and Treasurer (or Secretary-Treasurer) shall be elected 

by successive ballots in that order at the Annual General Meeting.  

 

(c) The members of the Council shall be elected by ballot at the Annual General Meeting after the 

officers have been elected. 

 

(d) Candidates for positions as officers or members of the Council shall be nominated by members 

of the Society at the Annual General Meeting, or in writing signed by any two (2) members, 

received by the Secretary before the time of such meeting. Every candidate shall before election 

signify personally or in writing his or her acceptance of n omination.  

 

(e) All officers and members of Council shall be eligible for immediate re -election PROVIDED 

ALWAYS that no person having held the same office either of President or Vice-President for two 

successive years shall be eligible for immediate re-election to that office.  

 

(f) The Council shall have powers to appoint members of the Society to fill any casual vacancies. 

 

(g) The officers and Council shall take office immediately after the close of the Annual General 

Meeting at which they are elected and shall have full control of the management of the Society 

except where otherwise provided in these rules. 

 

(h) At any meeting of the Council four (4) shall form a quorum  

 

(i) The Council may delegate any of its powers and duties to sub-committees consisting of such 

member or members of the Society as it may resolve, provided that at least one member (1) of each 

sub-committee shall be a member of the Council, and may grant to such sub-committees the power 

to co-opt other persons whether members of the Society or not. 

 

(j) Meetings of the Council shall be called by the Secretary (or Secretary Treasurer) on the 

instructions of the President or on the receipt of a requisition signed by not less than four (4) 

members of the Council. 

 

7. FINANCES  

(a) The control and investment of the funds of the Society shall be wholly within the power of the  

Council, which may open and operate accounts at any bank or banks as it deems fit, including the 

Post Office Savings Bank. The Trustees of any such accounts shall be the Treasurer (or Secretary- 

Treasurer) and any two officers or members of the Council appointed by the Council for that 

purpose, cheques and withdrawal warrants shall be signed by any two of the Trustees.  
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(b) The Treasurer (or Secretary-Treasurer) shall keep a correct account of all funds received and 

expended by the Society, and shall prepare at the end of each financial year a Balance Sheet and 

Statement of Accounts for that year. 

 

(c) The accounts of the Society shall be audited at the end of each financial year by an Auditor, who 

shall hold professional qualifications in accountancy. The Auditor shall be appointed each year at 

the Annual General Meeting.  

 

(d) The financial year of the Society shall end on the 31st March in each year. 

 

(e) The Society shall not have the power to borrow money.  

 

8. MEETINGS  

(a) The Society shall hold at least one General Meeting in each financial year. At one such meeting 

there shall be a business session, which shall constitute the Annual General Meeting of the Society. 

At this m eeting the Society shall: 

(i) Receive from the Council a Report, Balance Sheet, and Statement of Accounts for the 

preceding financial year.  

(ii) Elect the Officers and Council and appoint an Auditor for the ensuing year.  

(iii) Decide on any motion which ma y be duly submitted to the meeting.  

 

(b) A Special General Meeting shall be held at any time by resolution of the Council or within six 

weeks of receipt by the Secretary of a requisition signed by at least ten (10) members specifying the 

purpose for which the meeting is to be called. 

 

(c) Notice and agenda of each Annual and Special General Meeting shall be posted to each member 

at least fourteen days before that meeting. At any Special General Meeting no motion not included 

in the notice calling the meeting may be proposed, discussed, or put to vote except by consent of 

two thirds of the members present.  

 

(d) The Annual Report, Balance Sheet and Statement of Accounts for each financial year shall be 

posted to all members at least fourteen days before the next Annual General Meeting.  

 

(e) At any Annual or Special General Meeting fifteen (15) members shall constitute a quorum. 

 

(f) At any Annual or Special General Meeting, or Council Meeting, the chair shall be taken by the  

President, or if the President is absent the Vice-President, or failing him a member elected by the 

meeting. 

 

(g) At any meeting voting shall be on the voices or by show of hands or by ballot at the discretion of 

the chairman PROVIDED THAT if any member so demand, voting shall be by ballot. The chairman 

shall have a deliberative and casting vote. 

 

9. ALTERATION OF RULES  

(a) Any alteration, addition, or recession in these rules shall be made only at an Annual or Special 

General Meeting. 

 

(b) Notice of the proposed alteration, addition, or rece ssion shall be posted to every member at least 

fourteen days prior to the meeting.  

 

(c) The meeting may amend any such proposals. 

 

(d) No resolution shall effect any alteration of these rules unless assented to by two-thirds of the 

members present at the meeting. 
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ȹÌȺɯ-ÖɯÈËËÐÛÐÖÕɯÛÖɯÖÙɯÈÓÛÌÙÈÛÐÖÕɯÖÍɯÛÏÌɯÙÜÓÌÚɯÈÍÍÌÊÛÐÕÎɯÛÏÌɯ2ÖÊÐÌÛàɀÚɯÕÖÕ-profit aims or winding up 

clause shall be made without the approval of the Inland Revenue Department, and the provisions 

and effect of this clause shall not be removed from this document and shall be included and implied 

into any document replacing this document.  

 

10. INTERPRETATION OF THE RULES  

The decision of the Council as to the interpretation of these rules shall be final and binding on all 

parties except at any Annual or Special General Meeting when the decision of the chairman of such 

meeting will be final and binding on all parties.  

 

11. COMMON SEAL  

The common seal of the Society shall be in the custody of the Secretary (or Secretary-Treasurer), 

who shall in pursuance of a resolution of the Council to that effect, affix the same to all instruments 

requiring the same. 

 

12. WINDING UP  

If upon winding up or dissolution of the organization there remains after the satisfaction of all its 

debts and liabilities any property wh atsoever, it shall not be paid to or distributed among the 

members but shall be given or transferred to an income tax exempt organization with similar 

objectives or to some other charitable purpose within New Zealand.  

 

13. AWARDS  

Periodically the Council o f the Society may present an award to any person who they feel has made 

an outstanding contribution to marine science.  
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NZMSS On -Line  

 
 

Members are encouraged to take advantage of the following online options:  

 

The NZMSS Website  

The website has moved from its previous location, and is now to be found at:  

http://nzmss.rsnz.org/  

 

The site has: 

Ɉɯ+ÐÚÛÐÕÎÚɯÖÍɯÊÖÕÛÈÊÛɯËÌÛÈÐÓÚɯÍÖÙɯ2ÖÊÐÌÛàɯÖÍÍÐÊÌÙÚ 

Ɉɯ&ÜÐËÌÓÐÕÌÚɯÈÕËɯÈ××ÓÐÊÈÛÐÖÕɯÍÖÙÔɯÍÖÙɯÛÏÌɯ%ÐÙÚÛɯ.ÝÌÙÚÌÈÚɯ"ÖÕÍÌÙÌÕÊÌɯ3ÙÈÝÌÓɯ%ÜÕË 

Ɉɯ3ÏÌɯ2ÖÊÐÌÛàɯ1ÜÓÌÚ 

Ɉɯ/ÙÌÝÐÖÜÚɯ-9,2S Annual Reviews 

Ɉɯ-9,22ɯ-ÌÞÚÓÌÛÛÌÙÚ 

Ɉɯ"Ö×ÐÌÚɯÖÍɯÚÜÉÔÐÚÚÐÖÕÚɯÔÈËÌɯÖÕɯÉÌÏÈÓÍɯÖÍɯÛÏÌɯ2ÖÊÐÌÛàɯÛÖɯÎÖÝÌÙÕÔÌÕÛ 

 

 

The Marine Sciences List Server  

A currently under utilised facility. Members are encouraged to make more use of it!  

To join the list server either: 

(i) FÖÓÓÖÞɯÛÏÌɯÓÐÕÒÚɯÍÙÖÔɯÛÏÌɯÞÌÉÚÐÛÌɯÏÖÔÌɯ×ÈÎÌɯÛÖɯɁ)ÖÐÕɯÛÏÌɯ,ÈÐÓÐÕÎɯ+ÐÚÛɂɯȹÓÖÊÈÛÌËɯ

on the right hand side); or  

(ii)  Go directly  to: 

http://nzmss.rsnz.org/mailman/listinfo/nzmss_nzmss.rsnz.or g  

- To subscribe:  Fill in the electronic form on the web page (email  address, 

name, password) and click the subscribe button.  

- To unsubscribe:  Follow the instructions, and fill in the unsubscribe form on 

the same page.  

- To distribute your message to everyone on the NZMSS list send your 

message to: nzmss@nzmss.rsnz.org 

 

http://nzmss.rsnz.org/mailman/listinfo/nzmss_nzmss.rsnz.org
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Minutes of the 2009 Annual General Meeting  

CONVENED AT 13:00 ON 3RD SEPTEMBER 2009 AT THE UNIVERSITY OF AUCKLAN D 
 

Present:  Colin McLay (Chair), Ann McCrone, Helen Kettles, Phil Ross, Natal ie Usmar, Megan 

Stewart-Carbines, Alison MacDiarmid, Kathy Walls, Kirstie Knowles, Jenni Stanley, Emily Duder, 

Simon Davy, Scott Nodder, Sade Berman, Lauren Fletcher, Ingrid Knapp, Kim Currie, Don Neale, 

Barry Weeber, Drew Lohrer, Chris Cornelisen, Katrin Berkenbusch, Conrad Pilditch, Ben Knight, 

Malcolm Francis, Bruce Haywood, Neill Barr, Bob Hickman, Abby Smith, Bill Trusewich, Steve 

.ɀ2ÏÌÈȮɯ-ÐÊÖÓÓÌɯ/ÏÐÓÓÐ×ÚȮɯ,ÈÙàɯ+ÐÝÐÕÎÚÛÖÕȮɯ*ÈÙÌÌÕɯ2ÊÏÕÈÉÌÓȮɯ/ÈÜÓɯ2ÔÐÛÏȮɯ*ÌÙÙàɯ.ɀ"ÖÕÕÌÓÓȮɯ,ÐÒÌɯ

Hickford, Bill Ballantine, Br ian Paavo, Mark Costello, Leigh Tait 

 

1. Apologies ɬ  Emma Sommerville, Sheryl Miller, Claire Conwell, Natalie Robinson  

 

2. Minutes of the 2008 AGM ɬ Moved by Abby Smith; seconded by Phil Ross. Passed 

unanimously.  

 

3. Matters arising ɬ  There were no maters arising from the minutes of the 2008 AGM 

 

4. Reports  

 

o President Sheryl Miller was absent but provided the following written report. Colin 

McLay moved that the Presidents report be taken as read. This was seconded by Mark 

Costello and carried unanimously.  

 

The SocieÛàɀÚɯÔÐÚÚÐÖÕɯÐÚɯÛÖɯ×ÙÖÝÐËÌɯÈɯÔÌÈÕÚɯÖÍɯÊÖÔÔÜÕÐÊÈÛÐÖÕɯÞÐÛÏÐÕɯÛÏÌɯÔÈÙÐÕÌɯ

science community, encourage and assist marine science students and young scientists, 

and provide advice to government on marine policy issues.  We have done all that:  

 

Communication 

 18 council members 

 10 meetings, roughly monthly  

 Bi-monthly newsletters (both email and on the web)  

 NZMSS web site & list server 

 Annual conference 

 Updated NZMSS posters ɬ Phil Ross 

 NZMSS member on MAF BNZ Aquatic Advisory Group ɬ G. Inglis 

 

Encouraging and Assisting 

 Three First Overseas Conference Travel Awards  

 Two Student Research Awards 

 NZMSS award for lifetime achievement  

 NZMSS life membership ɬ Bob Hickman 

 NZ Science Honors Dinner 

 Support for Steve Cook re: Coastal Marine Invertebrates of NZ 

 

Raising the Profile of Marine Science 

 Public lectures by Malcolm Francis, our previous lifetime achievement award 

winner  

 2009 NZMSS Review, many thanks to editor Natalie Robinson  

 

Advocacy & Submissions 

 Letters to Ministers of Fisheries and Environment regarding re -organisation of 

MFish 
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 Letter to RSNZ regarding amalgamation of journals. At this stage amalgamation 

will not occur.     

 Letter to Minister of Land Information regarding funding of Oceans 2020  

 Submissions on Conservation Management Strategy (~ eight) 

 Submission on Undaria commercial harvest policy  

 Submission on Sub-Antarctic Region Marine Protected Area  

 Submission on West Coast Protection Forum Marine Protected Area 

 

We have done extremely well this year, with several submissions on a variety of topics 

put for ward, five students received grants for first overseas conferences and research 

ÈÞÈÙËÚȮɯ ÈÕËɯ Èɯ ÚÛÙÖÕÎɯ ÚÜÉÔÐÚÚÐÖÕɯ ÞÈÚɯ ÔÈËÌɯ ÙÌÎÈÙËÐÕÎɯ ÛÏÌɯ 12-9ɀÚɯ ×ÓÈÕÚɯ ÛÖɯ

amalgamate its journals (this is now on hold). We have also celebrated the outstanding 

contribution made to the NZMSS over the past 20 years by Bob Hickman. At time of 

ÞÙÐÛÐÕÎɯÛÏÌÙÌɯÞÌÙÌɯƖƗƙɯËÌÓÌÎÈÛÌÚɯÙÌÎÐÚÛÌÙÌËɯÍÖÙɯÛÏÌɯÊÖÕÍÌÙÌÕÊÌɯÈÓÛÏÖÜÎÏɯ(ɀÔɯÚÜÙÌɯÛÏÈÛɯ

increased over the last few days. Huge thanks go to Mark Costello and his team for the 

sterling effort in o rganizing the 2009 NZMSS conference. A reminder that next year, 

2010, we will be celebrating the 50th annual NZMSS conference in Wellington. And 

lastly, appreciation of the role Alison has played in the last year at organizing the 

council, emailing out agenda and minutes and doing the final formatting of 

submissions before sending. 

 

 ÓÓɀÚɯÞÌÓÓȮɯÛÏÈÕÒÚɯÝÌÙàɯÔÜÊÏȭɯ 

Sheryl Miller  

 

First Overseas Conference Travel Awards & Student Research Awards    

         2008/2009  

  

Tania Hurley     1,500 

Natalie Robinson       2,000 

Lauren Fletcher    2,000 

Lisa Bryant    2,000 

Jenny Stanley   2,000  

               $9,500  

 

Suggest we set aside a similar amount for upcoming financial year (2009/10) 

 

o Financial  

 

No detailed Profit and Loss Account for the year ended 31 March 2009 is available due 

to the sudden and unexpected unavailability of our Treasurer, Claire Conwell. We are 

×ÙÌÚÌÕÛÓàɯÛÙàÐÕÎɯÛÖɯÙÌÛÙÐÌÝÌɯÛÏÌɯ2ÖÊÐÌÛàɀÚɯÉÈÕÒɯÚÛÈÛÌÔÌÕÛÚɯÈÕËɯÊÏÌØÜÌɯÉÖÖÒɯÈÕËɯÞÐÓÓɯ

have the 2009/09 financial statement audited as soon as we can arrange for this to be 

done.  

 

As of 9 April 2009 the financial situation was:  

Opening Balance (13/03/09):  $24,276.36 

Income:    $16.16 

Expenditure:    $2,020 (FOCTF, bank fees) 

Closing Balance (09/04/09):  $22,272.55 

Other: Term Investment  $55,605.48 

 

o Membership-Secretary ɬ Emma Sommerville was not present and provided no report.  

 

5. Matters arising from Reports  

o Financial Report  
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There were no audited accounts to present to the AGM. Alison MacDiarmid suggested 

that the task of keeping the accounts appeared to be beyond most volunteers because of 

work pressures and the lack of necessary skills. She moved that the AGM task the 

incoming council to investigate the cost of hiring a professional to keep the society 

accounts up to date, prepare monthly statements, prepare annual accounts and liaise 

with the Treasurer, and if this seemed affordable to proceed down this route. After 

some discussion Abby Smith seconded the motion and it was passed unanimously. 

 

Subsequently Chris Cornelisen volunteered to recover the cheque book and any other 

NZMSS financial documents from Claire Conwell.  

 

Barry Weeber moved that once the 2008/09 accounts were audited that they be 

circulated to members via the list serve and placed on the Society website. The motion 

was seconded by Mark Costello and passed unanimously. 

 

o Membership Fees 

Mike Hickford suggested that membership fees be adjusted to take into account that 

the Society is now GST registered and so 12.5% of the current fee now goes to GST 

payments.  Abby Smith and Mark Costello a rgued that given the current surplus 

enjoyed by the Society no increase in membership fees appeared justifiable at the 

current level of Society activities.  Bruce Haywood noted that some GST may be 

obtained from GST registered payees but others noted that for the conference income 

most payments were not of this kind.  Kirsty Knowles suggested that an increase in fees 

might be justifiable if it meant that conference registration fees were lower and thus 

attract more people.. Brian Paavo noted that small incremental changes to the 

membership fee were preferable to large sudden increases.  Kathy Walls suggested that 

ÈÚɯÞÌɯËÖÕɀÛɯÒÕÖÞɯÛÏÌɯ×ÙÌÚÌÕÛɯÕÜÔÉÌÙɯÖÍɯÔÌÔÉÌÙÚɯÈÕËɯÛÏÜÚɯÐÕÊÖÔÌɯÍÙÖÔɯÛÏÐÚɯÞÌɯ

should not put up fees at this point.  

 

Mike Hickford then put a motion  that membership fees be set at $20 for student 

members and $55 for full members. Colin McLay seconded this motion. A vote was 

held and the motion was carried by 16 votes to 13. 

 

Alison MacDiarmid noted that as the 2009/10 membership fee was already included as 

an option in the conference registration fee then effectively we were stuck with the 

present fee till this time next year and the new fees would apply for 2010/11. This was 

agreed. 

 

6. Conferences.  

2010 ɬ Wellington 50 th Anniversary _ Alison MacDiarmid , Scott Nodder, Kareen 

Schnabel, Helen Kettles, James Bell, Simon Davy all volunteered to assist with 

organising this conference. 

2011 ɬ Dunedin with NZFWS (probably) ɬ Abby Smith noted that she has the early 

planning for this conference in hand.  

2012 ɬ Joint with AMSA in Australia?  

 

7. Election of Council representatives ɬ the following were nominated uncontested  

 President ɬ Megan Stewart-Carbines 

 Vice President ɬ Colin McLay  

 Secretary ɬ Alison MacDiarmid  

 Treasurer ɬ Chris Cornelisen 

 Membership Secretary ɬ To be determined by the incoming Council  

 Review Editor ɬ No one was nominated or volunteered [Actually Anne McCrone, 

DOC, had volunteered during the previous council meeting, but Alison managed to 

talk her out of the job]. To be determined by the incoming co uncil.  
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 Website Administrator ɬ Brian Paavo 

 Full member representatives on Councilɬ Drew Lohrer, Kathy Walls, Kareen 

2ÊÏÕÈÉÌÓȮɯ2ÐÔÖÕɯ#ÈÝàȮɯ)ÈÔÌÚɯ!ÌÓÓȮɯ*ÌÙÙàɯ.ɀ"ÖÕÕÌÓÓȮɯɯ ÕÕɯ,Ê"ÙÖÕÌȮɯ,ÈÙÒɯ"ÖÚÛÌÓÓÖȮɯ

Conrad Pilditch, Mary Livingston, Mike Hickford, Brian Paavo  

 Student representatives on Councilɬ Phil Ross, Leigh Tait, Lauren Fletcher, Jenni 

Stanley, Abby Smith suggested she would seek a student rep from Otago- agreed. 

 

Sheryl Miller automatically takes her place on Council as Immediate Past-President. 

 

8. General business 

 

Conference organization ɬ *ÌÙÙàɯ.ɀ"ÖÕÕÌÓÓɯÚÜÎÎÌÚÛÌËɯÛÏÈÛɯÚÌÝÌÙÈÓɯÛÏÐÕÎÚɯÚÏÖÜÓËɯÉÌɯ

put in place to help ensure conference organization is smoother and more 

consistent in future years.  These include: 

 

 Creating a secure registration form through th e NZMSS website 

 Roll over the same conference bank account (WESTPAC) with its credit  

  card facilities (cost money to reopen) 

 Using the online form page to also take membership fees (might as well  

  make double use of the service) 

 Better access or more timely ability to update website with conference  

  news 

 

These things would still allow each conference committee to do things their own 

way but also give some feeling of consistency and therefore less confusion to our 

delegates each year.  Also, these are the things that require a steep learning curve 

(banking, collecting money, GST, registration/abstract acceptance methods) and 

each year it seems the wheel is reinvented.  The ability to take money, abstracts, and 

registration is a significant expense when hiring a conference organising team or 

even doing it yourself through an online programme.  As we already have a 

website this should be a simple matter of setting up a secure online form which is 

not hard or too costly to do.  

 

It was agreed that the incoming council should consider the above ideas and put 

them into effect if they appear cost effective. Scott Nodder noted that the Geological 

Society has recently done something similar and he is available for ideas if required. 

 

The meeting closed on time at 2:00 pm (which meant that Chairman was awarded a 

bottle of very nice Matakana Merlot by Mark Costello!)  
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Annual Financial Report  
Profit and Loss Account for the year  ending 31 March 2009 

 

 

 

Income               2009          2008 

Subscriptions Received  6,378             7,002 

Conference Net Income 22,644       26,604 

Interest Recevied    3,642        4,738 

Total Income:   $32,664    $38,344 

 

 

Expenditure  

Audit Fees                  525 195 

Bank Fees 288 471 

Council and General Expenses 1,992 3,396 

First Overseas Conference Travel Awards 7,000 5,500 

Honorarium ɬ Secretary/Website 1,600 0 

Lecture Tour NZMSS Award Recipient  796 568 

NZMSS Review 1,306 1,155 

NZMSS Award Sculpture  700        700 

Royal Society of NZ-affiliation fees  595 669 

Student Research Grant 5,272 3,035 

 $22,574 $18,189 

 

Surplus of I ncome over Expenditure for year                $10,090                $20,155 

 

 

 

 

New Zealand Marine Sciences Soceity  

Balance Sheet as at 31 March 2009 

 

 

Members Funds            2009         2008 

Balance 1 April 70,257 50,102 

Surplus of Income over Expenditure  10,090 20,155 

Balance 31 March  $80,347 $70,257 

 

Represented by: 

Westpace ɬ Cheque Account 22,274 7,425 

Sculputres on Hand   5,600     6,300 

Accounts Receivable      631   16,569 

Westpac ɬ Term Investments 55,605   52,086 

              $84,110               $82,380 

Less Accounts Less Payable    3,763   12,123 

  $80,347 $70,257 
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First Overseas Conference Travel Fund            2008/2009             2007/2008 

Andrea Contreras  -  August 2008 1,500 

Tania Hurley  -  August 2008     1,500 

Lauren Fletcher  -  February 2009     2,000 

Natalie Robinson  -  February 2009     2,000 

 

   $7,000    $5,500 

 

There was no income specifically designated for the First Overseas Conference Travel Fund. 

 

Student Research Award  -  Heather Murray  

 

NZMSS Award Sculpture ɬ Malcolm Francis  

 

Accounts Receivable  

Prepayment of The Royal Socitey of New Zealand fee for 2009 $631 

 

 

Accounts Payable 

Council Expenses 304 

Goods and Services tax (GST)      1,459 

First Overseas Confernce Travel Award  2,000 

Total      $3,763 
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Presidents Report ɬɬ 24 August 2009 

 

3ÏÌɯ 2ÖÊÐÌÛàɀÚɯ ÔÐÚÚÐÖÕɯ ÐÚɯ ÛÖɯ ×ÙÖÝÐËÌɯ Èɯ ÔÌÈÕÚɯ ÖÍɯ ÊÖÔÔÜÕÐÊÈÛÐÖÕɯ ÞÐÛÏÐÕɯ ÛÏÌɯ ÔÈÙÐÕÌɯ ÚÊÐÌÕÊÌɯ

community, encourage and assist marine science students and young scientists, and provide advice 

to government on marine policy issues.  We have done all that: 

 

 

Communication 

 18 council members 

 10 meetings, roughly monthly  

 Bi-monthly newsletters (both email and on the web)  

 NZMSS web site & list server 

 Annual conferences 

 Updated NZMSS posters ɬ Phil Ross 

 NZ MSS member on MAF BNZ Aquatic Advisory Group ɬ G. Inglis 

 

 

Encouraging and Assisting 

 Three First Overseas Conference Travel Awards  

 Two Student Research Awards 

 NZMSS award for lifetime achievement  

 NZMSS life membership ɬ Bob Hickman 

 NZ Science Honors Dinner 

 Support for Steve Cook re: Coastal Marina Invertebrates of NZ 

 

 

Raising the Profile of Marine Science 

 Public lectures by M. Francis, our previous lifetime achievement award  winner  

 2009 NZMSS Review, many thanks to editor Natalie Robinson  

 

 

Advocacy & Submissions 

 Letters to Ministers of Fisheries and Environment regarding re -organisation of 

 MFish 

 Letter to RSNZ regarding amalgamation of journals. At this stage 

 amalgamation will not occur.     

 Letter to Minister of Land Information regarding funding of Oceans 2020 

 Submissions on Conservation Management Strategy (~ eight) 

 Submission on Undaria commercial harvest policy  

 Submission on Sub-Antarctic Region Marine Protected Area  

 Submission on West Coast Protection Forum Marine Protected Area 

 

 

We have done extremely well this year, with several submissions on a variety of topics 

put forward, five students received grants for first overseas conferences and research 

ÈÞÈÙËÚȮɯÈÕËɯÈɯÚÛÙÖÕÎɯÚÜÉÔÐÚÚÐÖÕɯÞÈÚɯÔÈËÌɯÙÌÎÈÙËÐÕÎɯÛÏÌɯ12-9ɀÚɯ×ÓÈÕÚɯÛÖɯÈÔÈÓÎÈÔÈÛÌɯÐÛÚɯ

journals (this is now on hold). We have also celebrated the outstanding achievements 

made to the NZMSS over the past 20 years by Bob Hickman. At time of writing there were 

ƖƗƙɯËÌÓÌÎÈÛÌÚɯÙÌÎÐÚÛÌÙÌËɯÍÖÙɯÛÏÌɯÊÖÕÍÌÙÌÕÊÌɯÈÓÛÏÖÜÎÏɯ(ɀÔɯÚÜÙÌɯÛÏÈÛɯÐÕÊÙÌÈÚÌËɯÖÝÌÙɯÛÏÌɯÓÈÚÛɯ

few days. Huge thanks go to Mark Costello and his team for the sterling effort in 

organizing the 2009 NZMSS conference. A reminder that next year, 2010, we will be 

celebrating the 50th annual NZMSS conference in Wellington. And lastly, appreciation of 

the role Alison has played in the last year at organizing the council, emailing out agenda 

and minutes and doing the final formatting of submissions before sending.  
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First Overseas Conference Travel Awards & Student Research Awards    

2008/2009  

  

Tania Hurley       1,500 

Natalie Robinson         2,000 

Lauren Fletcher      2,000 

Lisa Bryant      2,000 

Jenny Stanley     2,000  

  

                              $9,500  

 

Suggest we set aside a similar amount for upcoming financial year (2009/10) 
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First Overseas Conference Travel Fund  (FOCTF) 

 

 

In 2009 awards were made to William Arlidge, Lauren Fletcher, Natalie Nolan, Natalie Robinson 

and Phil Ross for conferences in United States of America, Canada and United Kingdom . 

 

GUIDELINES FOR APPLICANTS 

Fund is open to all postgraduate student members of NZMSS 

 

Rules for eligibility:  

1. Applicants must be enrolled in a postgraduate course of study in some aspect of marine science 

at a New Zealand university.  

 

2. Applicants must be current (financial) members of NZMSS and must have  presented a paper or 

poster at one or more NZMSS conference(s). 

 

3. Applications will be accepted only from members attending their FIRST overseas conference and 

proposing to present a paper or poster. 

 

General guidelines:  

1. The awards will normally be m ade twice a year. The deadlines for applications to be received are 

February 1 and August 1 in any year. Late applications will NOT be accepted. Awards may not be 

made if there are no suitable applicants. 

 

2. Each successful applicant to the FOCTF will be awarded $1500 (or such sum as the Council may 

specify in the future). The number of awards allocated following each of the two application 

deadlines will be at the discretion of the Council, and dependent on available funds.  

 

3. Your application should be made on the official application form and must include the following 

supporting information:  

· An abstract of the presentation of poster or paper you are giving. 

· Your current CV, including your academic record, any previous publications, reports or these s 

 you have authored, and any prizes or awards you have received. 

· A letter of support from your supervisor.  

 

To obtain an application form, visit http://nzmss.rsnz.org  or contact the secretary. 
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Lauren Fletcher ɬ FOCTF Report to NZMSS Council  
 

Sixth  Inte rnational  Conference on Marine  Bioinvasions  

24ɬ27 August  2009, Portland,  Oregon, USA 

 

The Sixth International Conference on Marine Bioinvasions was held in August 2009 and brought 

together scientists, graduate students and industry members from around the world to discuss the 

impacts of invasive species in the marine environment as well as the options for prevention and 

management of these species.  

 

The conference featured a large number of presentations and covered a wide range of themes, 

including severa l special sessions on topics such as the role of propagule pressure in invasions and 

advances in molecular tools for detection. During the four days I attended presentations on a very 

diverse range of subjects and learnt a lot about the progress other countries are making in 

combating the spread of marine invasive species. 

 

I presented an oral presentation and a poster, both of which were really well received. My oral 

presentation described the results of a chapter of my PhD thesis through Victoria Universi ty, which 

investigates the natural dispersal potential of the invasive sea squirt Didemnum vexillum. I also 

presented research into the reproductive seasonality of this species in the form of a poster 

presentation, and this work will form another chapter o f my thesis. I received a lot of positive 

comments about both my talk and poster and it is always encouraging to learn people are 

genuinely interested in the research you are conducting.  

 

In addition to the conference I also participated in a workshop on the last afternoon that looked at 

management strategies for invasive tunicates in Puget Sound, which is located in Washington State. 

I found this to be a valuable experience as I had not been exposed to a lot of the frameworks and 

decision making aspects of invasive species management, which was a large component of this 

workshop. It was also directly relevant to my research which is focused on an invasive tunicate and 

its effects on the New Zealand mussel industry.  

 

I would like to thank the New Zealand M arine Sciences Society for their financial support, and 

through this, the opportunity to attend such an interesting and worthwhile conference.  
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Natalie Nolan  ɬ FOCTF Report to NZMSS Council  

 

Biology of Marine Mammals, Quebec City, Canada  

12-16 October 2009 

 

I attended the 18th Biennial conference on the biology of marine mammals. This conference took 

place 12-16 October 2009 in quaint little Québec City, Canada. This was a conference put on by the 

society of marine mammalogy. This was the first overseas conference that I was able to attend, and 

what a conference to attend. There were close to 1000 people in attendance at this conference, with 

approximately 500 oral presentations and close to 300 posters presented during the week. Some of 

the topics in mari ne mammalogy highlighted in this conference were ecology, conservation, non -

acoustic human interaction, acoustic human interaction, among many others  

 

%ÖÙɯÛÏÐÚɯÊÖÕÍÌÙÌÕÊÌɯ(ɯ×ÙÌÚÌÕÛÌËɯÈɯ×ÖÚÛÌÙɯÛÐÛÓÌËɯɁ'ÜÔÈÕɯÌÕÊÖÜÕÛÌÙÚɯÞÐÛÏɯ-ÌÞɯ9ÌÈÓÈÕËɯÚÌÈɯÓÐÖÕÚɯ

(Phocarctos hookeriȺɯÖÕɯÈɯÉÌÈÊÏɯÐÕɯÚÖÜÛÏÌÙÕɯ2ÖÜÛÏɯ(ÚÓÈÕËȮɯ-ÌÞɯ9ÌÈÓÈÕËɂȭɯ3ÏÐÚɯ×ÖÚÛÌÙɯÚÏÖÞÌËɯÚÖÔÌɯÖÍɯ

the results from my masters thesis. I received a lot of input from fellow colleagues, and from a few 

professors, which was helpful during the write up stage of my thesi s. In addition to this, I learned 

so much about a lot of the research that is currently being carried out in the field. I met many of the 

ÞÏÖɀÚɯÞÏÖɯÖÍɯÔÈÙÐÕÌɯÔÈÔÔÈÓÖÎàȮɯÞÏÐÊÏɯÞÈÚɯÍÈÕÛÈÚÛÐÊȭɯ3ÖɯÔÌȮɯÐÛɯÞÈÚɯÓÐÒÌɯÔÌÌÛÐÕÎɯÈɯÊÌÓÌÉÙÐÛàȭɯ(ɯÞÈÚɯ

so incredibly happy to have been able to attend such a conference. 

 

I was fortunate enough to receive a travel grant from the NZMSS First Overseas Conference Travel 

Fund. Without this grant, my attendance at this conference would not have been possible. I am 

incredibly gratef ul to NZMSS for providing the funding that allowed me to attend this invaluable 

conference. 
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Natalie Robinson  ɬ FOCTF Report to NZMSS Council  
 

MOCA -09: Our Warming Planet  

Montreal, Canada, 19-24 July 2009; Joint conference of IAMAS, IAPSO & IACS  

&  

Intern ational Symposium on Glaciology in the International Polar Year  

Newcastle, UK, 27ɬ31 July 2009; International Glaciology Society  

 

I was fortunate to receive assistance from the NZMSS First Overseas Conference Travel Fund to 

support travel to two internatio nal conferences in back-to-back weeks during July 2009. The timing 

of the conferences was such that they fell during the final year of my PhD programme, and 

immediately before I began my write -up. To my mind, this was the ideal time for a  postgraduate 

student to attend such conferences, with opportunities both to receive feedback on current work, 

and to explore prospects for future work and/or collaboration.  

 

The first conference in Montreal was a significant affair, with over 2,000 abstracts and delegates 

from all over the world. Being a joint conference of the International Associations of Meteorology, 

Physical Ocean Sciences and Cryospheric Sciences, it was ideally suited to my line of study ɬ which 

is the physics of ice/ocean interactions in Antarctica, with a strong changing -climate focus.  Many of 

the sessions were joint, reflecting the significance of the polar regions for the overall climate system, 

and I frequently had difficulty choosing which of the 8 or 9 concurrent sessions to attend. My own 

oral presentation was well -attended and generated significant interest.  Our new observations of a 

unique ice system, its potential significance for ice shelf stability, and my numerical simulations of 

the processes involved served to highlight the complexity  of these marginal regions, and had 

relevance across a broad range of disciplines. 

 

The second conference, in Newcastle, UK, was much smaller and focused. The ~70 delegates were 

primarily from the UK or Europe, and featured a strong student contingent. The  very significant 

Antarctic projects, either recently completed as part of the International Polar Year, or upcoming in 

the next few years, were highlighted and generated much discussion. Attendance at this less-formal 

symposium allowed plenty of social op portunity for me to meet and converse with the leaders of 

those projects. My own oral presentation, on the natural experiment provided by 2 giant icebergs 

during 2000-05, demonstrated the connectivity of the glacial regime ɬ familiar to most of the 

delegates ɬ to the ocean and sea-ice systems beyond. Again, it was very well -received, and I was 

given a few extra tidbits of information to help tighten up the story prior to publication.  

 

During this trip I was exposed to a range of expertise and new observatio ns / techniques that we 

ÚÐÔ×ÓàɯËÖÕɀÛɯÏÈÝÌɯÚÜÍÍÐÊÐÌÕÛɯÈÊÊÌÚÚɯÛÖɯÍÙÖÔɯ-ÌÞɯ9ÌÈÓÈÕËȭɯ(ɯÉÌÓÐÌÝÌɯÛÏÌɯÌß×ÌÙÐÌÕÊÌɯÞÈÚɯÐÕÝÈÓÜÈÉÓÌȮɯ

and I came home with plenty of ideas for refining my thesis work and threads to follow up for 

ȿÞÏÌÙÌɯÛÖɯÕÌßÛɀȭɯ(ɯÝÌÙàɯÔÜÊÏɯÈ××ÙÌÊÐÈÛÌË the opportunity to meet so many experts in fields of direct 

relevance to my study, and in such a short space of time. I wish to convey my sincere thanks to the 

council of the New Zealand Marine Sciences Society for making this trip possible, and for 

suppoÙÛÐÕÎɯ ÛÏÌɯ ËÌÝÌÓÖ×ÔÌÕÛɯ ÖÍɯ -ÌÞɯ 9ÌÈÓÈÕËɀÚɯ ÌÔÌÙÎÐÕÎɯ ÚÊÐÌÕÛÐÚÛÚȭɯ (ɯ ÏÖ×Ìɯ ÛÏÈÛɯ ÔÈÕàɯ ÔÖÙÌɯ

postgraduate students are able to enjoy such benefits in the future. 
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Phil Ross ɬ FOCTF Report to NZMSS Council  
 

The Coastal and Estuarine Research Federation (CERF) Conference, Portland, Oregon  

&  

Western Society of Naturalists (WSN), Monterey, California  

 

During November 2009 I was able to attend two conferences on the west coast of the United States. 

The Coastal and Estuarine Research Federation (CERF) Conference in Portland, Oregon (1-5 NOV) 

and the Western Society of Naturalists (WSN) Meeting in Monterey, California (12 -15 NOV). 

 

The CERF conference was an environmental management focused meeting with the main topics 

being salmon management, eutrophication, climate chanÎÌɯÈÕËɯÖÊÌÈÕɯÈÊÐËÐÍÐÊÈÛÐÖÕȭɯ%ÖÙɯÔàɯ/Ï#ɯ(ɀÔɯ

looking at connectivity among populations of benthic invertebrates so while the main conference 

ÚÌÚÚÐÖÕÚɯ ÞÌÙÌÕɀÛɯ Ú×ÌÊÐÍÐÊÈÓÓàɯ ÙÌÓÌÝÈÕÛɯ ÛÖɯ Ôàɯ ÙÌÚÌÈÙÊÏɯ ÛÏÌÙÌɯ ÞÈÚɯ Èɯ ɁÊÖÕÕÌÊÛÐÝÐÛàɤ dispersal/ 

ÙÌÊÙÜÐÛÔÌÕÛɂɯÚÌÚÚÐÖÕɯÞÏÐÊh made my attendance well worthwhile. Talks in this session covered a 

number of disciplines including genetics, geochemical fingerprinting and physical transport. I made 

some great connections and even lined up an opportunity to help with some field work i n San 

Diego.  

 

The WSN meeting was similar to an NZMSS conference in that the majority of presentations were 

by students. The presentations were excellent with a huge range of topics discussed and interesting 

techniques and ideas revealed. The conference functions were outrageous and culminated in a 

hilarious conference dinner and the WSN fundraising auction.  

 

In addition to attending the two conferences I was also able to visit several field stations. These 

ÐÕÊÓÜËÌËɯÛÏÌɯ4ÕÐÝÌÙÚÐÛàɯÖÍɯ.ÙÌÎÖÕɀÚɯ.(,!ɯÓÈÉɯÈÛɯCoos Bay where I arrived in time to see the biggest 

swell of the year (+40ft!!!). I also visited the Scripps Institution of Oceanography where I gave talk 

and spent a day in the field assisting students in a large field project before heading to UC Santa 

Barbara where I again presented my research.   

 

The trip was a great success. I presented my work, received useful feedback, met some interesting 

people and discussed possible post-doc opportunities. Thanks again to the NZMSS for helping 

make it  possible wi th a FOCTF award.  
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NZMSS Student Research Grant  
 

The student research grant programme was inaugerated by the members of the society at our 

annual general meeting in 2006 to help graduate researchers take their work further than academic 

funding often all ows and provide exposure for their research. Grants are awarded as funds allow, 

with at least one award typically made annually. Applications from a broad range of marine 

disciplines are encouraged and recipients will present the results of their work at a  plenary session 

during our annual conference.  

 

GUIDE FOR APPLICANTS 

Applicants may be existing or candidate postgraduate students of any nationality, but should be 

based at a New Zealand institution (e.g. university, museum, or company) for the research.  During 

the tenure of the award each applicant must be an enrolled student and a member of NZMSS.  

Research topic may be in any marine science area.  Funds may be used for any purpose that 

supports the research.    

 

Recipients will present their findings a t an NZMSS annual conference at their own expense (but 

registration fee will be waived), and provide a 1 -2 page summary of their findings by email to the 

NZMSS Secretary in a style suitable as a press release within 1 year of the research being completed.   

All data from the work will be published in a journal, book, and/or on the world wide web.  All 

×ÜÉÓÐÊÈÛÐÖÕÚɯ ÈÕËɯ ×ÙÌÚÌÕÛÈÛÐÖÕÚɯ ÞÐÓÓɯ ÈÊÒÕÖÞÓÌËÎÌɯ ÛÏÈÛɯ ÛÏÌɯ ÙÌÚÌÈÙÊÏɯ ÞÈÚɯ ɁÚÛÐÔÜÓÈÛÌËɯ Éàɯ Èɯ

2ÊÏÖÓÈÙÚÏÐ×ɯ&ÙÈÕÛɯÍÙÖÔɯÛÏÌɯ-ÌÞɯ9ÌÈÓÈÕËɯ,ÈÙÐÕÌɯ2ÊÐÌÕÊÌɯ2ÖÊÐÌÛàɂȭɯɯ3ÏÌɯÈ×plicant and supervisor 

will provide a signed statement as to the use of the funds within one year of the award. Recipients 

maintain their eligibility for any future NZMSS grants.  

 

Proposals will be independently reviewed by three referees not associated with any proposals. 

Referees will not confer until they have ranked proposals.  Part 1 proposals will be ranked 

according to their likelihood of stimulating new research involving graduate students at New 

Zealand institutions.  Referees will only review Par t II of proposals where they consider Part 1 of 

high scientific merit.  NZMSS reserves the right to attach additional conditions to awards where the 

referees feel it desirable.   

Applicants will be informed if they have or have not been successful.  

 

Each application should be submitted as two electronic documents (Microsoft Word .doc or 

Adobe's .pdf) submitted as word -processed (typed) attachments to email addressed to Colin Mclay: 

(colin.mclay@canterbury.ac.nz) 

 

PART I: THE SCIENTIFIC PROPOSAL 

It should be 

 anonymous and not provide information to identify the applicants or their institution  

 no more than 2 pages long, single-spaced, size 12 pt font  

 named with a distinctive title unique to the proposal (e .g. Polar_Turbellaria_Part_1.doc).  

The text should identify what gaps in knowledge the research aims to fill, why these are important, 

and why the research should be done now.  

 

PART II  CONTAINS  

 Contact details of the post-graduate applicant and their ho st institution  

 Contact details of the supervisor(s) and their host institutions  

 Single page CV of student  

 Single page CV of supervisor(s)  

 why the applicants are well placed to do the proposed research  

 what the funds will be used for (Supplementary mat erial may be provided as an Appendix if 

necessary.    

mailto:colin.mclay@canterbury.ac.nz


27 
 

Jenni Stanley ɬ 2009 Student Research Grant  Report  

 

 

A growing number of studies have now demonstrated that  pelagic stages of some marine 

organismis such as decapods crustaceans and fish can orientate and actively swim towards 

underwater reef sound The results from these previous studies indicate that ambient underwater 

reef sound may be used as a long distance orientation cue for locating coastal settlement habitats. 

Scientists have used these results to suggest that the phenomenon could be particularly important 

in assisting the larvae of many key reef dwelling species to recruit to reefs from up to 10 km or 

more away. Despite the increasing evidence for the use of ambient underwater sound as an 

orientation cue for pelagic stages of coastal crustaceans, no studies to date have examined the role 

underwater sound as a short distance settlement cue. Therefore, the aim of my research was to 

measure the importance of ambient underwater sound in assisting lar val organisms locate suitable 

settlement habitats, thus addressing a significant knowledge gap in reef science.  

 

The NZMSS student research grant I received in 2009 enabled me to travel to Lizard Island 

Research Station on the Great Barrier Reef, Australia. I was able to further developed my research 

to include three species of tropical coastal crab larvae in both field and laboratory experiments. The 

research has shown that settlement physiology and behaviour of the larvae is mediated by ambient 

underwate r sound.  Time to metamorphosis in the crab larvae is markedly reduced when exposed 

to ambient underwater reef sound compared to a silent (control) treatment.  We have also shown 

that larvae respond to differences in ambient underwater sound associated wit h different habitats 

as well as differences in frequency composition of experimentally replayed sounds.  

 

The results of this research appear to greatly extend the role that ambient underwater sound may 

play in triggering behavioural and physiological chang es in presettlement animals looking for 

suitable settlement habitats. The consistent results from five crab species from both temperate and 

tropical locations suggest the phenomenon has the potential to be widespread geographically and 

among crab species.  This being true, then underwater acoustic cues may play a very significant role 

in the settlement and recruitment processes of many important coastal crab species. 

 

Lizard Island Research station is an amazing location, being given the opportunity to cond uct field 

work in this pristine environment was one of the best experiences in my research career. During my 

stay I was extremely fortunate to meet some very interesting and remarkably skilled scientists, 

which led to introductions and discussions on very interesting topics.  

 

Many thanks to the New Zealand Marine Sciences Society for providing this funding. This grant 

allowed me to expand my research to incorporate temperate ɬ tropical comparisons and greatly 

enhance the scope of my results geographically. I am most greatly looking forward to presenting 

this research during the plenary session at the 2010 NZMSS conference and addressing any 

question may arise regarding this research. 
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Lisa Bryant - NZMSS Student Research Grant  Report  

 
Amphipods are well kn own as an ubiquitous taxon in the Antarctic marine system. Despite their 

obvious importance to Antarctic ecosystems, researchers often have difficulty accurately and 

confidently identifying all but the most common species, leading to much confusion in ecol ogical 

studies. As well as being one of the most speciose crustacean orders, problems also occur due to the 

fact cryptic speciation is not uncommon in the Amphipoda, and yet other species exhibit relatively 

high levels polymorphism. These issues have also left many groups within the Amphipoda in 

desperate need of systematic revision.  

 

My particular interest is in planktonic amphipods, predominately comprised of the suborder 

Hyperiidea. Hyperiidean amphipods have the third highest biomass of any taxon in th e antarctic 

zooplankton (after euphausids and copepods) and due to their multi -year life-span are a stable food 

source for many higher taxa, as well as voracious consumers of other plankton. With only one 

previous molecular systematic study conducted, they  are a group in need of further scientific 

attention. 

 

I used the NZMSS student research grant to purchase consumables necessary for extracting and 

amplifying DNA from Hyperiidean amphipods collected around the antarctic continent. Due to 

recommendations from arthropod systematists I met during the Scientific Committee of Antarctic 

Research (SCAR) Biology Conference in Sapporo last year, I changed the focus of my efforts to 

different loci to what I mentioned in my application. This required many hours of la b work trying 

to find primers that would successfully excise the genes I were interested in (from EF-1 alpha to 18S 

and 28S), and slowed me considerably in producing decent results. However, recently these efforts 

have paid off, and finally sequences are starting to flow in. Phylogenetic trees constructed from 

these data show discrepancies from morphology-based systematic analyses, which had been 

predicted by many taxonomists due to the lack of synapomorphies (shared -derived characteristics) 

within the Hype riidea.  

 

(ɯÈÓÚÖɯÜÚÌËɯÛÏÌɯÎÙÈÕÛɯÛÖɯÝÐÚÐÛɯÛÏÌɯÞÖÙÓËɀÚɯÏà×ÌÙÐÐËɯÛÈßÖÕÖÔÐÊɯÌß×ÌÙÛȮɯ#Ùɯ6ÖÓÎÈÕÎɯ9ÌÐËÓÌÙȮɯÈÛɯÏÐÚɯ

home institute of the South Australia Museum. He generously gave his time and helped me identify 

individual specimens I was having difficulty with. T he genetic sequences I had would have meant 

little without the precise identification of the individuals sampled, and his help means I am much 

more confident in my results. I was also very interested in ascertaining whether circumpolar species 

are a reality for the Hyperiidea, and I discussed this with Dr Zeidler. My results showed that, for 

the species I was most interested in (Themisto gaudichaudii ɬ an abundant predator of other 

plankton), there was indeed a circumpolar population. I hoped to see if the museum had 

individuals collected in areas I had yet to gain access to, and see if they too matched with my 

results. The search led us to find two morphotypes different enough from the holotype to be 

considered separate species using morphology along. For me this was very exciting, as T. 

gaudichaudii is the most studied of the antarctic Hyperiideans! Unfortunately the specimens had 

been preserved for many decades in formalin, and it was unlikely I could extract decent DNA from 

them to include in my analysis.  It did reinforce my conviction however that this was a group that 

needed much more attention. 

 

I would like to thank the New Zealand Marine Sciences Society for helping to fund my research 

ÛÖÞÈÙËÚɯÔàɯ/Ï#ȭɯ(ɀÔɯÓÖÖÒÐÕÎɯÍÖÙÞÈÙËɯÛÖɯÛÏÌɯÜ×ÊÖÔÐÕÎɯÊÖÕÍÌÙÌÕÊÌɯÐÕɯJuly where I can present some 

ÖÍɯÔàɯÙÌÚÌÈÙÊÏȮɯÈÕËɯÏÖ×ÌÍÜÓÓàɯËÙÈÞɯ×ÌÖ×ÓÌɀÚɯÐÕÛÌÙÌÚÛɯÛÖɯÛÏÌɯÍÈÚÊÐÕÈÛÐÕÎɯ'à×ÌÙÐÐËÌÈȵ 
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The New Zealand Marine Sciences Society Award  

 

 

This highly prestigious award was inaugurated in 1985. Recipients of the award are chosen by the 

Council from nominations that can be submitted by any member of the Society. Nominations are 

considered annually but the Council need not present an award each year. 

 

The award is a bronze sculpture in the form of the internal spire 

of a gastropod shell. It was designed and manufactured by 

Wellington artist Nick Dryden, and comes with an engraved 

plaque. The award carries with it lifetime membership of the 

Society. 

 

3ÏÌɯ ÈÞÈÙËɯ ÙÌÊÖÎÕÐÚÌÚɯ ɁÈɯ ×ÌÙÚÖÕɀÚɯ ÊÖÕÛÐÕÜÌËɯ ÖÜÛÚÛÈÕËÐÕÎɯ

contribution to marine science ÐÕɯ -ÌÞɯ 9ÌÈÓÈÕËɂȭɯ 3ÏÌɯ ÛÏÙÌÌɯ

ÈÞÈÙËÚɯÉÌÚÛÖÞÌËɯÐÕɯÛÏÌɯÐÕÈÜÎÜÙÈÓɯàÌÈÙȮɯÛÖɯÚÊÐÌÕÛÐÚÛÚɯÊÖÕÚÐËÌÙÌËɯÛÖɯÉÌɯɁÍÖÜÕËÌÙÚɯÖÍɯÔÈÙÐÕÌɯÚÊÐÌÕÊÌɯÐÕɯ

-ÌÞɯ9ÌÈÓÈÕËɂȮɯÏÖÕÖÜÙÌËɯÞÖÙÒɯÖÕɯÖÊÌÈÕɯ×ÏàÚÐÊÚȮɯÔÈÙÐÕÌɯÎÌÖÓÖÎàɯÈÕËɯÔÈÙÐÕÌɯÌÊÖÓÖÎàȮɯÈÕËɯÛÏÌɯ

subsequent 13 recipients to date have made their contributions across an equally broad spectrum of 

our marine science. 

 

Nomination Procedure  

Any Society member can make a nomination (in writing) to the Secretary. The nomination need 

only be a short statement but it should concisely specify the major achievements of the nominee 

that would make them a worthy recipient of the award. The Council may seek further information 

about the nominee. The Council will choose the recipient from the nominations, and all 

nominations remain confidential to the C ouncil. The award is presented at the NZMSS annual 

conference. The award need not be given every year. 

 

 

NZMSS Award for Outstanding Contribution to Marine Science  

 in New Zealand 2009    

 

Dr. Pamela Mace 
 

 

Pamela has carried out extensive research in computer modelling, 

fisheries science and population dynamics of a large variety of 

commercially -exploited fish and invertebrates in New Zealand 

and overseas for more than 25 years since the award of her 

doctorate in 1983. A graduate from Canterbury Universit y, Pamela 

completed her PhD at the University of British Columbia,  Canada. 

She then completed a 3 year Post Doc in Halifax, Nova Scotia 

before returning to N ew Zealand to work as a stock assessment 

scientist at MAF Fisheries Research Division in Wellington  (now 

NIWA). During that time Pamela made a significant breakthrough 

in validating the longevity of orange roughy and was instrumental 

to the initial formalisation of stock assessment processes to support the impending implementation 

of the Quota Management System, the working group/plenary format and concepts of B MSY 

(Biomass associated with maximum sustainable yield), and had a major role in the development of 

the first fisheries research database, in a short space of 3 years. In late 1988 she went to the US to 

work as an ever increasingly  high profile scientist at NMFS, N ational Oceanic and Atomospheric 

Adminstration , both at the Washington, DC Head Office and in Woods Hole, MA, ending up as the 
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NMFS National Stock Assessment Coordinator. During that time  she also remained in close contact 

with the stock assessment working group s in New Zealand, and continued to carry out consultation 

work for the NZ Government on fisheries. Pamela has been an invited member/chair or convener of 

a wide range of prestigious committees and international groups ; e.g. Food and Agriculture 

Organsation, Convention on International Trade in Endangered Species of Fauna and Flora, 

International Comission for the Conservation of Atlantic Tunas, International Comission for the 

Explora tion of the Seas, National Centre for Ecosystem Analysis and Synthesis, South Pacific 

Rregional Fishereies Management Organisation, and various National Marine Fisheries Service and 

academic panels. Since her return to New Zealand in 2004, Pamela has continued to contribute 

significantly to fisheries science at a very senior level in the Ministry of Fisheries, first  as a Special 

Projects Scientist, and then as Chief Scientist since 2005. 

/ÈÔÌÓÈɀÚɯÔÖÚÛɯÙÌÊÌÕÛɯÈÊÏÐÌÝÌÔÌÕÛɯÐÚɯÛÏÌɯÎÙÖÜÕËɯÉÙÌÈÒÐÕÎɯ'ÈÙÝÌÚÛɯ2ÛÙÈÛÌgy Standard for New 

Zealand Fisheries which provides formal guidance for the first time as to how fisheries law will be 

applied in practice in New Zealand. She was also an active participant in the international working 

group that was convened with Boris W orm and Ray Hilborn, among others , to examine and apply a 

rigorous analysis to the controversial work on fisheries exploitation published by Worm  et al. in 

2006. 1ÌÊÌÕÛÓàȮɯ/ÈÔÌÓÈɀÚɯÙÌÚÌÈÙÊÏɯÐÕÛÌÙÌÚÛÚɯÏÈÝÌɯÍÖÊÜÚÌËɯÖÕɯËÌÌ×ÞÈÛÌÙɯÍÐÚÏÌÙÐÌÚȮɯÌÕËÈÕÎÌÙÌËɯÔÈÙÐÕÌɯ

species, stock assessment methods, and best practice fisheries management approaches. 

 

 

NZMSS Life Membership  

Dr. Bob Hickman  
 

Last year Dr Bob Hickman retired after 40 years of 

research for NIWA.  His work has revoltionised the 

mussel industry in New Zeala nd and has also worked 

on the aquaculture of a wide variety of other species 

including oysters, paua, rock lobsters, turbot, butterfish 

and hapuku. !ÖÉɀÚɯÖÛÏÌÙɯÔÈÑÖÙɯÊÖÕÛÙÐÉÜÛÐÖÕɯÏÈÚɯÉÌÌÕɯ

over 20 years of outstanding service to the New Zealand 

marine science community as President, Treasurer, 

Secretary, Immediate Post-President and Council 

Member of the  New Zealand Marine Sciences Society. 

The Society cannot function without the active support 

ÖÍɯÐÛÚɯÔÌÔÉÌÙÚɯÈÕËɯ!ÖÉɀÚɯÊÖÕÛÙÐÉÜÛÐÖÕɯÏÈÚɯÉÌÌÕɯÓÖÕÎɯÈÕËɯ

highly valued. .ÕɯÛÏÌɯÖÊÊÈÚÐÖÕɯÖÍɯ!ÖÉɀÚɯÙÌÛÐÙÌÔÌÕÛɯÍÙÖÔɯ

NIWA, the Council of the New Zealand Marine Sciences 

Society would like to add its congratulations on a career 

well spent and award him with life membership to the 

Society. 
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NZMSS Award Past Winners  

 

 

Year  Recipient       Conference Venue  

(University, except where specified) 

1985 Jim Brodie, George Knox, Norm Barber    Canterbury  

1986  Howard Choat        Victoria  

1987  no award      Otago 

1988  John Morton       Auckland  

1989  no award       Wellington (Nat ional Museum)  

1990  Pat Bergquist       Waikato  

1991  Ron Heath       Wellington (National Museum)  

1992  no nomination       Otago 

1993  no nomination       Nelson (Quality Hotel)  

1994  Janet Grieve       Waikato  

1995  Vivienne Cassie-Cooper     Victoria  

1996 Chris Francis       Canterbury  

1997  John Jillett       Auckland (joint with AMSA*)  

1998  no award       Otago 

1999  Lionel Carter       Victoria  

2000  Bob Creese       Waikato  

2001  Bruce Hayward      Townsville (joint with AMSA*)  

2002  Bill Ballantin e       Nelson (Rutherford Hotel)  

2003  Dave Schiel       Auckland and AUT  

2004  no award       Otago 

2005  Dennis Gordon       Victoria  

2006  No award       Nelson (Rutherford Hotel)  

2007 Wendy Nelson       Waikato  

2008      Malcolm Francis     Canterbury (joint with AMSA*)  

2009      Dr Pamela Mace     Auckland (joint with MetSoc #) 

 

(* AMSA = Australian Marine Sciences Association) 

(# NewZealand Meterological Society) 
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New Zealand Journal of Marine and Freshwater Research  

 

 

PAPERS PUBLISHED IN 2009 

Volume  43 comprises 96 scientific papers, including 2 Forewords and 2 book reviews, published in 

five issues (a total of 1160p.). 

 

PAPERS SUBMITTED IN 2009 

A total of 60 papers were submitted in 2009, of which 37% were focused on freshwater and 63% on 

marine research. 

 

New Zealand researchers submitted 67% of manuscripts compared with 33% of submissions by 

overseas authors.  The main New Zealand sources (as a percentage of the total) were:  National 

Institute of Water and Atmospheric Research Limited (19%), miscellaneous research organisations 

(10%), University of Otago (8%), Massey University, Victoria University of Wellington, and 

Cawthron Institute each contributed 5% of submitted papers;  University of Auckland, University of 

Waikato and Environment Waikato eac h contributed 3% of papers; AgResearch, Auckland 

University of Technology, the Department of Conservation and the University of Canterbury each 

contributed 1.5% of papers.  Overseas papers were from Asia (10%), Australia (7%), Central and 

South America (3%), India (3%), South Africa (1.5%), North America (1.5%) and 7% were from other 

overseas universities. 

 

Papers submitted in 2009 were reviewed by 102 referees in 24 countries, with 82% of referees being 

from overseas:  North America (28.5%), Europe (25.5%), Australia (16%), Central and South 

America (5%), South Africa (3%), Asia (2%), Russia (1%) and New Caledonia (1%).  

 

The rejection rate for papers submitted in 2009 is currently 32% (not including withdrawn and 

lapsed manuscripts). 

 

New Editorial Structu re for all Royal Society of New Zealand Journals 

Towards the end of 2009 the Royal Society of New Zealand entered into a publishing partnership 

with Taylor & Francis. This signalled the start of a new phase in the life of the science journals 

published by the Royal Society of New Zealand.  The New Zealand Journal of Marine and 

Freshwater Research has a new senior editor: Doug Mountfort, and a team of associate editors: Judy 

Broom, Ross Woods, Richard Taylor, Roger Young, Marc Schallenberg and Conrad Pilditch. We 

have introduced new online services for authors and the new web pages for the journals have been 

designed within the Taylor & Francis site.  

 

The New Zealand Journal of Marine and Freshwater Research depends on the support it receives 

from authors, re ferees, readers, and subscribers. 

 

Many thanks to everyone who supported the Journal in 2009. 
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NZMSS Conference 2009 

 

Climate and Oceans 
 

Held at Auckland  University , 2 ɬ 4 September 2009 

 

Welcome from the Host Organisation  
 
It is an honour and pleasure for Auckland to host the annual conference of the New Zealand 

Marine Sciences Society, and New Zealand Meteorological Society this year. This joint event has a 

ÛÏÌÔÌɯÖÍɯɁÊÓÐÔÈÛÌɯÈÕËɯÖÊÌÈÕÚɂɯÛÖɯÙÌÍÓÌÊÛɯÛÏÌɯÐÕÛÌÙÌÚÛÚɯÖÍɯÉÖÛÏɯÚÖÊÐÌÛÐÌÚɯÈÕËɯÖÕÌɯÖÍɯÛÏÌɯÔÖÚÛɯÛÖ×Ðcal 

issues in society today. However, being the annual meeting of both societies, the conference also 

includes presentations outside this theme but consistent with the broader scope of the societies 

taking part. Such annual conferences provide an essential service that enables New Zealand 

scientists, both professional and student, from industry, government, NGO and academia, to meet 

and share scientific progress over the past year.  

 

The keynote speakers cover issues of particular interest at present, namely sea level rise, if iron 

fertilisation of oceans may reduce atmospheric carbon dioxide, impact of climate change on 

fisheries and aquaculture, linking global to local scale climate effects on seabed ecology, and 

insights from long -term time series studies. Special open fora provide opportunities for delegates to 

discuss these hot topics issues in greater detail with a panel of experts.  

 

Delegates come from universities (50%), research institutes (30%), national and regional 

government (12%), as well as private consulting companies, not-for -profit NGO, industry, and 

retired scientists.  About 35% of all delegates are graduate students.  

 

Several steps were taken to keep costs down this year with success. These included raising more 

sponsorship (almost $30,000 cash and $10,000 in-kind), not purchasing conference bags, keeping 

conference to three days and three evening events, hiring one conference administrator rather than 

a company, and careful negotiation with several caterers and others (refreshments, lunches and 

evening events comprised about 60% of the conference expenses). Recommendations will be made 

to the NZMSS Council to further limit costs in future years and streamline conference organisation. 

We welcome suggestions for future conferences. Next yeaÙɀÚɯ -9,22ɯ ÊÖÕÍÌÙÌÕÊÌɯ ÞÐÓÓɯ ÉÌɯ ÐÕɯ

6ÌÓÓÐÕÎÛÖÕɯÈÕËɯÊÌÓÌÉÙÈÛÌÚɯÛÏÌɯÚÖÊÐÌÛàɀÚɯƙƔth anniversary.  

 

Please learn from the over 200 talks and posters being presented at the conference. But more 

importantly, take this opportunity to discuss research and related issu es with the 250 delegates 

attending, including about 80 graduate students. Meeting people personally removes the first 

barrier to future cooperation and collaboration. So do not be shy, enjoy meeting people as well as 

the presentations, and ask good questions that may stimulate further research directions.  

 

Acknowledgements  

Organising an event like this has involved a large number of people and organisations in the 

Auckland area. The conference Organising Committee comprised 21 people: Ann McCrone and 

Clin ton Duffy (DoC); Gabriel Machovsky Capuska and David Raubenheimer (Massey); Jim Salinger 

and Kim Dirks (Met Soc & UoA); Mary Livingston (MFish); Kyle Morgan and Paul Kench (UoA 

SGGES), Mark Costello (Chair), Richard Taylor, Mark Fitzpatrick, Elliot Brown, Jenni Stanley (UoA 

Leigh Marine Sciences); Megan Stewart (ARC); Sandra Hinni, Emily Jones and Dan McClary 

ȹ&ÖÓËÌÙȺȰɯ 2ÛÌÝÌɯ .ɀ2ÏÌÈɯ ȹ 43ȺȰɯ 2ÏÌÙàÓɯ ,ÐÓÓÌÙɯ ȹ-(6 ȺȰɯ 3ÖÔɯ 3ÙÕÚÒÐɯ ȹ ÜÊÒÓÈÕËɯ ,ÜÚÌÜÔȺȭɯ 6Ìɯ

ÌÚ×ÌÊÐÈÓÓàɯÛÏÈÕÒȯɯ*ÌÙÙàɯ.ɀ"ÖÕÕÌÓÓɯÞÏÖɯÔÈÕÈÎÌËɯÛÏÌɯÊÖÕÍÌÙÌÕÊÌɯÈÉÚÛract submissions and finances, 

and advised from experiences from the 2008 conference she helped organise; Steve edited the 

conference Programme and Abstracts book; Mary and Ann organised sponsorships; Jenny explored 
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options for conference t-shirts; Sandra, Emily, Megan and Katherine organised the catering; Gabriel 

organised the open forum discussion panels; Sheryl, Megan, Kim and Mary reviewed the abstracts 

acceptability; Megan and Richard scheduled the talks; Megan and Kim organised the evaluation of 

student prizes; Kyle, Elliott and Mark organised the graduate party, poster boards, internet 

passwords and other things; Brian Paavo managed the conference website; Ann, Jenny, Kyle and 

Mark also prepared information for delegates and the website. The graduate support team handling 

the presentations, manning the Registration Desk and other activities will include: Mark, Gabriel, 

Jenny, Elliot, Leonardo Zamora, Alicia Mallo, Sonny Lee, Alice Yee Gui, Corinne Klein, and Javed 

Khan. All these people took time away from their busy day -jobs and research to make the meeting a 

success. It has been a real team effort.  

 

We thank the staff at the University of Auckland Business School, Lecture Theatre Management 

Unit, and Centre for Pacific Studies, for their helpful coop eration in organising the facilities. We 

thank Spicers Restaurant for catering the lunches and breaks, DeLucas Catering for the icebreaker 

ÙÌÊÌ×ÛÐÖÕȮɯÈÕËɯ%ÌÈÚÛɯ"ÈÛÌÙÐÕÎɯ"ÖÔ×ÈÕàɯÍÖÙɯÛÏÌɯÊÖÕÍÌÙÌÕÊÌɯËÐÕÕÌÙȭɯɯ3ÏÌɯÜÕÐÝÌÙÚÐÛàɀÚɯ,ÜÚÐÊɯ2ÊÏÖÖÓɯ

recommended the musicians for the conference dinner.  

 

We are also grateful to the conference delegates who have agreed to be judges for the prizes for best 

presentations.  This is not an easy job and is much appreciated by the both the sponsors of the 

prizes and the conference organisers. We thank the session chairpersons for keeping people to the 

timetable and facilitating questions and discussion, and the plenary speakers for their special effort 

to make presentations of interest to a wide audience. 

 

 

 
Mark J. Costello, NZM SS and Chair Organising Committee 

 

 
Kim Dirks, Meteorological Society  
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Prizes Awarded  2009 

 

 

NZMSS Award for Outstanding Contribution to Marine Science in New Zealand  

Sponsor: New Zealand Marine Sciences Society 

Pamela Mace ɬ Ministry of Fisheries  

 

NZMSS  Life Membership  

Sponsor: New Zealand Marine Sciences Society 

Bob Hickman - retired (formerly NIWA)  

 

Overall best student oral presentation  

Sponsors: NZ Meteorological Society and NZ Marine Sciences Society 

Leigh Tait ɬ University of Canterbury  

Shining some light on biodiversity -ecosystem function in benthic algal assemblages: 

diversity matters  

 

Best student oral paper in marine science  

Sponsor: SeaFIC 

Leigh Tait ɬ University of Canterbury  

Shining some light on biodiversity -ecosystem function in benthic algal assemblages: 

diversity matters  

 

Best student oral paper in atmospheric sciences  

Sponsor: NZ Meteorological Society 

Aaron Herber - Auckland University  

Cloud Motion from MSIR satellite data using novel stereography and model data  

 

Best student oral paper in applied ecology  

Sponsor: Golder Associates 

Meredith Lowe ɬ University of Auckland  

Effects of suspended sediments on juvenile fish ɬ murky waters for snapper  

 

Student oral paper making the best use of quantitative methodology  

Sponsor: Ministry of Fisheries 

Hazel Needham ɬ University of Waikato  

Functional role of Helice crassa in differing sediment environments  

 

Creativity in Science ɬ oral or poster presentation  

Sponsor: Benthic Science Limited 

Erasmo Macaya ɬ Victoria University  

Global phylogeography and  taxonomy of the giant kelp Macrocystis 

 

Taxonomic awareness and excellence ɬ oral or poster presentation  

Sponsor: Benthic Science Limited 

Kareen Schnabel ɬ University of Otago  

Biogeography of squat lobsters in the southwest Pacific 

 

Best student poster pr esentation in marine science  

Sponsor: SeaFic 

Joe Buchanan ɬ Victoria University  

Phylogeography of the endemic NZ  alga Carpophyllum maschalocarpum (Fucales, Sargassacae) shows 

the influence of contemporary processes and historical events 

Best oral presentation in atmospheric sciences  
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Sponsor: NZ Meteorological Society 

Ben Liley - NIWA, Lauder  

Solar Energy anywhere in New Zealand  

 

Best oral presentation of research undertaken in NZ marine reserves  

Sponsor: Department of Conservation 

Nick Shears ɬ University o f Auckland  

Decadal trends in temperate marine reserves 
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Abstracts for keystone presentations  
 

SEA-LEVEL RISE: UNDERSTANDING, EXPECTATIONS AND MITIGATION  

 

John Church  

CSIRO, Australia 

 

John Church is a leading authority on global climate change and rising sea 

levels. He works with CSIRO, Australia in Tasmania. John is an 

oceanographer with CSIRO Marine and Atmospheric Research and the 

Antarctic Climate and Ecosystems Cooperative Research Centre.John has 

published a wide range of topics in oceanography and his area of particular 

expertise is the role of the ocean in climate, particularly anthropogenic 

climate change. 

 

Sea-level rise is one of the high profile aspects of climate change. The 

rate of sea-level rise has accelerated from the 19th to the 20th century 

and during the 20 th century, when the average rate of rise was 1.7 

mm yr -1.  Since the late 1980s the rate of rise has been over 3 mm yr-1. 

It is not yet clear whether this is a further sustained acceleration. Sea level is not expected to rise 

uniformal ly around the globe but the distribution measured by satellite altimeters since 1993 is 

dominated by climate variability. Contributions to 20 th and 21st century sea-level rise come from 

ocean thermal expansion, the melting of non-polar glaciers and ice caps and contributions from the 

ice sheets of Greenland and Antarctica. By 2095, compared to 1990, the IPCC projections are for a 

rise of 18 to 59 cm, plus an additional allowance of 10 20 cm (or more) from a dynamic response of 

the ice sheets. Sea level is currently tracking near the upper end of these projections, i.e. a rise of 

about 80 cm by 2100. Sea level may diverge above or below the upper end of these projections. An 

important issue is whether or not greenhouse gas concentrations will pass a threshold during the 

21st century resulting in melting of the Greenland Ice Sheet exceeding precipitation, leading to an 

ongoing decay of the Greenland Ice Sheet and a sea level rise of metres from this source alone. 

Stabilisation of greenhouse gas concentrations at 450 ppm CO2 -equivalent, requiring urgent, 

significant and sustained reduction in emissions, gives about a 50% chance of avoiding this 

threshold. In addition there is growing evidence of a dynamic response of the Greenland and West 

Antarctic Ice Sheets which could lead to a 21st century sea-level rise exceeding present projections. 

Sea-level rise will continue for centuries after stabilization of greenhouse gas concentrations. The 

20th century sea-level rise has already led to more frequent flooding event s of a given level.  By 2100, 

tens of millions of people may be vulnerable each year to coastal flooding events associated with 

sea-level rise and extreme events. Appropriate mitigation measures and planning and adaptation 

actions can significantly reduce the number of people affected. 
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THE IMPLICATIONS OF CLIMATE CHANGE FOR FISHERIES AND 

AQUACU LTURE MANAGEMENT IN NEW ZEALAND  

 

Martin Cryer  

Ministry of Fisheries, Wellington  

 

Martin has been the Ministry of Fisheries Science Manager for Aquatic 

Environment and Biodiversity issues and maintains an active interest 

in fish stock assessment (primarily shellfish) and amateur fisheries 

issues. 

 

Increasingly, science is telling us that climate change is real and 

that it could be very serious. In the oceans, temperature, sea 

level, and acidity seem certain to rise, but we can also expect 

changes in salinity and currents whose effects are harder to 

predict. The global scale of these predictions makes them 

disturbing, at least in an abstract sense, but it is all too easy for 

resource managers to miss the practical implications unless the 

science and predictions are communicated in a way that 

managers can absorb. It seems clear that fisheries and 

aquaculture could be seriously affected by climate change, but 

developing policy response requires guidance on questions like: 

 

1. How soon can we expect to see changes in marine systems and how significant are the 

likely effects? 

2. What zones, fishery management areas, species, or processes will be most affected by 

climate changes or are most at risk? 

3. Which sectors or stakeholders in aquaculture and fisheries will be most affected and how? 

4. 6ÏÈÛɯÚÛÌ×ÚɯÊÈÕɯÞÌɯÛÈÒÌɯÛÖɯÈËÈ×ÛɯÛÖɯÊÏÈÕÎÌɯÖÙɯÔÐÛÐÎÈÛÌɯÛÏÌɯÌÍÍÌÊÛÚɯÖÙɯÐÚɯɁÉÜÚÐÕÌÚÚɯÈÚɯÜÚÜÈÓɂɯ

on fisheries and aquaculture management a realistic option? 

5. What science and monitoring is in place to warn us of gradual or impending changes and 

are these programmes sufficient to underpin resource management policy and decision-

making? 

6. Can overseas or Antarctic research inform the development of management approaches 

that are robust to change caused by climate or ocean change? 

 

(Õɯ×ÓÈÕÕÐÕÎɯÈÏÌÈËɯÍÖÙɯÚÊÐÌÕÊÌȮɯÞÌɯÕÌÌËɯÛÖɯÏÈÝÌɯÛÏÌÚÌɯØÜÌÚÛÐÖÕÚɯÐÕɯÔÐÕËȭɯ,ÖÚÛɯÖÍɯÛÏÌɯ,ÐÕÐÚÛÙàɀÚɯ

science budget is necessarily spent on stock assessments and the direct effects of fishing, and it is an 

action point in the Fisheries 2030 Vision to improve knowledge in these areas through long -term 

research plans. However, the Ministry can afford only a modest amount for more strategic research 

and relies on the marine science community as a whole to provide the underpinning knowledge of 

how coastal and ocean systems function and how they are likely to change in response to climate 

change. The challenge before all of us is to work together to ensure that the right science is done, 

that it complements any international and operational research underway, and that it is 

communicated and interpreted in a way that enables wise management of our natural resources for 

the benefit of all New Zealanders. 
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NEW INSIGHTS INTO SHARK HABITATS, MI GRATIONS AND DIVING 

BEHAVIOUR REVEALED BY ELECTRONIC TAGGING  
 

Malcolm P Francis  

NIWA, Wellington  

 

Malcolm was the 2008 recipient for the Lifetime Achieivement 

for constribution to Marine Science Award. For more than 30 

years he has contributed to both New Zealand and 

international marine science. He has conducted research on 

the biogeography of NZ and Pacific Island fish communities; 

the distribution and biology of various sharks; biodiversity 

and habitat use of fishes in estuaries; and made numerous 

contributions to educational material. 

 

Tags have been used for many decades to detect and 

quantify the movement of fish around the oceans. Shark tagging began in New Zealand in the late 

1970s using simple plastic spaghetti or dart tags. These tags provide limited information (release 

and recapture locations), and then only if the shark is recaptured. We have come a long way since 

those early studies, with modern electronic tags now providing locations along a shark's route, 

enabling estimation of movement track s, how long the shark remained in each location, and 

swimming speed. Some tags are equipped with depth and temperature sensors that provide high 

resolution information on the habitat preferences and diving behaviour of sharks. Satellite tags 

archive data onboard and transmit them via a satellite, thus removing the need to recapture the 

animal. Acoustic tags record their presence on data loggers deployed at strategic locations 

underwater. Results indicate that most shark species travel further and dive deeper than was 

previously believed. The development of tagging technology, it's application to New Zealand shark 

populations, and some of the fascinating insights gained into the lives of sharks, will be traced by 

reference to some important tagging programmes on rig (Mustelus lenticulatus), school shark 

(Galeorhinus galeus), mako shark (Isurus oxyrinchus), blue shark (Prionace glauca), porbeagle (Lamna 

nasus) and great white shark (Carcharodon carcharias). 

 

 

GLOBAL CLIMATE PHENOMENA, LOCAL -SCALE ENVIRONMENTAL 

VARIABILITY AND BIOTIC INTERACTIONS INFLUENCE MACROFAUNAL 

TEMPORAL DYNAMICS AT A VARIETY OF SPATIAL SCALES  
 

Judi Hewitt, Simon Thrush  

NIWA, Hamilton  

Judi is a marine benthic ecologist. Her special interests include coastal and estuarine 

marine ecology; scale dependent processes in heterogeneous environments; biological 

and ecological mapping; biodiversity; and ecological impact assessment. 

Determining the relative importance of environmental forces on population 

dynamics is a fundamental question for ecologists. Growing concern over the 

ecological effects of climate change emphasises the importance of defining 

whether broad -scale environmental forces uniformly act upon local 

populations (hierarchy theory) or cross -scale interactions influence local 

responses (multiscale theory). We used a variety of regression models and 

cross-correlations to analyse 13 years of data on species abundances at 6 sites within a large 

harbour.  Environmental variables both directly and indirectly related to ENSO were observed t o be 

important predictors of the temporal dynamics of abundance in many species, but the observed 
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effects were not consistent across sites or species. While nearly all species were affected by large 

temporal and spatial scale variability, smaller temporal scale, location-specific environmental 

variables (such as wind-generated wave exposure and turbidity) were also generally important, 

increasing the variability explained by our models by up to 25%.   Further increases in the ability to 

explain temporal dyna mics occurred when metapopulation dynamics and interactions with key 

species were considered. We suggest that our ability to predict effects of climate change on coastal 

and estuarine communities will depend on the relative importance of biotic interaction s and the 

degree of interaction between broad-scale climatic factors with smaller -scale environmental 

variability.  

 

PUMPING IRON TO SAVE THE PLANET?  

 

Cliff Law    

Phil Boyd  

NIWA, Wellington  

Cliff coordinates the Ocean-Atmosphere Research and advises the Chief 

Scientists of Oceans, Atmosphere and Climate Change Centres. His current 

research interests include trace gas cycling and sources in coastal and open 

ocean regions, nutrient limitation of phytoplankton and impacts of ocean 

acidification. 

Various geoengineering options are currently being considered to arrest 

the build -up of CO2 in the atmosphere. Of these, ocean fertilisation by 

the addition of iron or other nutrients is receiving considerable 

attention, with commercial organisations actively promotin g this 

option. Provisionally the evidence from the 12 mesoscale experiments to 

date appears promising, as these have stimulated phytoplankton growth to various degrees by the 

addition of iron, occasionally with resulting blooms evident in satellite images.  However evidence 

of the subsequent transfer of the additional particulate carbon from the iron -induced bloom into the 

deep ocean is limited and so the efficacy of iron fertilisation is uncertain. The feasibility of large 

scale fertilisation, in terms of p racticality and verification, presents major challenges, and the 

potential side-effects including enhanced trace gas production, oxygen depletion and far -field 

nutrient depletion remain areas of concern. Until recently international legislation on ocean 

fertilisation has been lacking, although efforts are now underway to include this in the London 

Convention on Dumping. This talk will critically examine the results of previous iron addition 

experiments in the context of ocean fertilisation, and the issues relating its application as a 

geoengineering option to increase ocean carbon sequestration. 
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AN AIR POLLUTION CLIMATOLOGY FOR CHRISTCHURCH, NEW ZEALAND  

Tim Appelhans   tap26@student.canterbury.ac.nz 

In order to understand recent trends in air quality and in an attempt to put them into a wider 

perspective, this study presents a trend analysis of meteorological conditions that are conducive to 

elevated concentrations of particulate matter and their synoptic forcings in Christchurch, New 

Zealand. Classification tree analysis using a set of atmospheric predictor variables is carried out to 

identify meteorological classes to be used as proxies of expected probability of NES guideline 

exeedence. A key motivation for this work is the assessment of historic trends of air pollution 

potential and to gain a deeper understanding of atmospheric forcings on climatic scales in both 

space and time. Furthermore, the ability to separate the effects of weather variability from changes 

in human behaviour that affect emissions allows assessment of the efficacy of the air pollution 

reduction strategies used by Environment Canterbury. By seperating out different classes of air 

pollution potential based on local meteorological conditions, a set of synoptic types is identified 

which shape local atmospheric set up in Christchurch to be conductive to elevated levels of 

particulate matter concentrations. Furthermore, strong evidenc e is found that recent regulatory 

efforts to reduce particulate matter release into Christchurchs urban atmosphere have indeed been 

successful and that concentrations are reducing steadily, independent of meteorological variability.  

 

 

SURVEY OF VIRAL COMMU NITY ASSEMBLAGES ASSOCIATED WITH HERMATYPIC 

CORALS IN RELATION TO ENVIRONMENTAL VARIABLES IN THE CENTRAL PACIFIC  

William Arlidge   will.arlidge@vuw.ac.nz  

Simon Davy  

Joanne Davy 

The current study focuses on surveying marine virus community assemblages in re lation to 

environmental variables on Coconut Island, Hawaii. Direct comparison of marine virus like particle 

(VLP) community assemblage in relation to distance from the coral colony in the water column was 

looked at, with additional data on variability in VLP abundance across an individual colony 

through time included in the study. Samples were taken from the coral mucus layer secreted by the 

corals, and the surrounding seawater (20cm) above the colony. VLP abundance was quantified 

using epifluorescene microscopy (EfM), utilising the nucleic acid stain SYBR Gold, with the current 

study begin the first time that epifluorescence has been applied to enumeration of VLP from coral 

mucus. VLP diversity was determined using transmission electron microscopy (TEM) an d 

catergorised according to morphological shape. Collection of samples was undertaken with snorkel, 

using sterile syringes and fixed immediately after collection. Samples were then fixed to slides or 

spun down to copper grids for EfM and TEM respectively. Results and their implications will be 

discussed. The basic survey of marine virus community assemblages associated with corals will 

provide important information on virus abundance and diversity across the two sites, giving a 

more holistic view of the cor al organism, the effects of environmental variables on viral 

communities, and the overall health of coral reef ecosystems.  

 

 

SEASONAL AND SPATIAL VARIABILITY OF CHLOROPHYLL -A IN THE SUBTROPICAL 

CONVERGENCE  

Katherine Baer   kbaer@chemistry.otago.ac.nz 

Kim Currie  

Christina McGraw  

Philip Boyd  

Keith Hunter  

The Subtropical Convergence (STC) is an oceanographic frontal system characterised by the 

convergence of subtropical and sub-Antarctic water masses. Studies from the STC region off eastern 

New Zealand reveal  high seasonal variability in surface CO 2 (pCO2) partial pressure. While some of 

this variability may be attributed to thermodynamic processes from mixing, temperature gradients 

and wind events, data also indicate that biological production is a major driv er in spatial and 

temporal variability of air -sea pCO2 fluxes. To determine the relative productivity and distribution 

mailto:tap26@student.canterbury.ac.nz
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of marine biota in the STC, monthly ocean colour plots from the NASA Sea-viewing Wide Field -of-

View Sensor (SeaWiFS) were used to estimate chlorophyll -a pigment concentration. Accuracy of 

these mesoscale colour plots was verified by comparing in situ and flourometrically determined 

chlorophyll -a and hydrographic data obtained from bi -monthly sampling trips across the STC. 

Combined analyses provide a better understanding of the dynamics of phytoplankton productivity 

and biological uptake of carbon in the STC. These plots also help quantify the relative contribution 

of biological production as a driver for CO 2 uptake in the STC in relation to other thermodynamic 

and biogeochemical processes. As changes in surface pH and pCO2 flux are consistent with 

dissolved inorganic carbon uptake at Redfield ratios, the ocean colour plots also serve as a proxy to 

seasonal variations in surface pH and air-sea pCO2 gas exchange within the STC region. By 

examining changes in the oceanic carbonate system and the response of physical, chemical, and 

biological feedbacks, it is possible for scientists to predict future oceanic conditions in a high 

atmospheric CO2 environment . 

 

 

A  LONG -TERM  STUDY  OF A  SMALL  ROCKY  REEF: IMPLICATIONS  FOR COMMUNITY  

DYNAMICS   

Bill Ballantine  

A small (5 x 4 m) inter-tidal rocky reef on the northeastern coast of New Zealand has been routinely 

monitored (~ monthly) for more than 20 years. Th e aim was to determine the changes in biological 

community structure and dynamics that occur when there is no special external forcing. The site 

(Standard Reef) is in the centre of a marine reserve (no direct human interference) and had no 

history of severe environmental anomalies. Virtually all significant species (~ 15 out of 50+ recorded 

at some stage) showed large and frequent variations in abundance over a time period which 

included 5 25 of their generations. These changes were not predictable (except for very short time 

frames) but were not random. Each species had a distinctive pattern of variation and correlations 

between species were low. Despite the large changes in community structure, the community 

persisted, and frequently but irregularly revert ed to similar structures with the same component 

species.  None of these results were predicted and they do not match well with existing theory on 

biological communities. It is generally assumed that community structure is maintained by strong 

interactions between the more important species (or trophic groups) and that if these are properly 

measured, they can be used to construct food web (or energy flow) models that are informative and 

predictive. The results from Standard Reef suggest that such models are too restrictive to be reliably 

predictive. The picture that emerges from Standard Reef is that the structures of persistent 

communities have quite large variations over time, but are constrained by multiple interactions. 

These interactions are mostly weak, and/or inefficient, and/or sporadic, and include many that are 

facilitative or mutualistic, as well as ones that involve production, consumption and competition.   

While the results from Standard Reef do not match with prevailing ecological views, they d o match 

ÞÐÛÏɯÛÏÌɯËàÕÈÔÐÊÚɯÖÍɯȿ"ÖÔ×ÓÌßɯ2àÚÛÌÔÚɀɯÞÏÐÊÏɯÈÙÌɯÞÌÓÓ-understood in other branches of science. 

For example, it has been demonstrated that precise weather forecasting is not possible more than a 

week or so in advance, no matter how much is known about the initial conditions and the physical 

processes involved. However the climate of a region or locality does have a real level of 

predictability (so successful farming is possible). If ecologists considered the component species of a 

community analogous  to the weather at a locality and the entire community analogous to the 

climate, I believe considerable practical and theoretical advances could be made with existing data. 

 

 

THE SUCCESSFUL ESTABLISHMENT AND SPREAD OF AN INTRODUCED FISH  

Jeremy Barker   barker.jeremy@gmail.com  

Lindsey White  

Barbara Breen 

The Australian oyster blenny ( Omobranchus anolius), was discovered in Auckland in 2003. A 

subsequent survey of inner Hauraki Gulf revealed 24 specimens, the majority (20) occurring in 

Tamaki River. Not all n on-indigenous species that arrive are able to establish a self-sustaining 

population; of those that do, many do not extend their range beyond the immediate vicinity of their 
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arrival site. Predictions of whether O. annolius would establish and spread were d ifficult because 

this species had previously never been found outside of its native range and little was known of its 

ecology. Recent surveys throughout Hauraki Gulf confirm this blenny has successfully established 

itself and bred in New Zealand waters. Th e recognised distribution of this species has increased, 

and it is now known from as far north as Whangateau Harbour, as far east as the Coromandel  

Bar Peninsula, and is widespread throughout Waitemata Harbour. The successful establishment of 

the oyster blenny may have been facilitated by the invasive habitat -forming Pacific oyster 

(Crassostrea gigas), with 92% of individuals found within their shells, although it has also been 

recorded from native oysters (Saccostrea glomerata) and tube worms (Pomatoceros caeruleus). The 

known range of inter -tidal habitats this fish occupies has increased and now includes: mud and 

sand-flats, mangroves, reef platforms and artificial structures. Importantly this fish has been 

discovered on hull fouling and in at least five oyster farms. These habitats provide a possible vector 

for inter -regional transport via coastal shipping, or through oyster transfers between farms.  

Implications for the management of this potentially invasive species are discussed. 

 

 

INCIDENTAL CAPTURE O F SEABIRDS IN RECREATIONAL FISHERIES IN NEW ZEALAND  

Katrin Berkenbusch   katrin.berkenbusch@royalsociety.org.nz  

Edward Abraham  

Anecdotal and opportunistic reports indicate that the incidental capture of seabirds is a common 

occurrence in non-commercial fisheries, but little is known about the nature and extent of these 

captures. Here, we report the first data on recreational seabird bycatch from dedicated boat ramp 

surveys conducted in the Auckland and Otago regions during summer 2007/08.  Information 

obtained included fishing effort (number of fishers, time fishing), fishing location, method, number 

and kind of seabirds caught on the day of the interview, and fate of captured seabirds. Fishers were 

also asked about incidental captures witnessed in the past. On the day of the interview, seabirds 

were captured in both regions and included albatross, petrels and seagulls, whereas past captures 

also involved gannets, penguins, shags, and terns. Petrels and seagulls were the most common 

seabirds caught, accounting for >75% of incidental captures overall. Although the majority (77%) of 

surveyed fishing trips were close to shore (< 5km) or in estuaries and harbours, a slightly larger 

proportion of seabirds was caught at offshore locations. Captured seabirds were predominantly 

entangled in fishing gear, although this form of capture was more prevalent for albatross and 

petrels than for gannets and shags, which swallowed the hook. The majority of incidental captures 

were associated with the use of weighted bait. Regarding the fate of captured seabirds, few were 

released or escaped still entangled or with the hook attached, and most fishers reported that 

seabirds escaped unharmed. These findings confirm anecdotal and opportunistic data that seabirds 

are caught in non-commercial fishing activities when their distributions coincide with fishing 

locations. The scarcity of information makes it difficult to assess the impact of recreational fishing 

on New Zealand seabird populations and highlights the need for future research of incidental 

seabird captures in non-commercial fisheries. 

 

 

TEMPORAL AND SPATIAL SPONGE ASSEMBLAGE VARIABILITY IN TEMPERATE 

WATERS 

Jade Berman   jade.berman@vuw.ac.nz 

James Bell 

In order to understand how ecosystems function , it is important to understan d patterns of spatial 

and temporal variability, and the forces that drive such patterns. Biological communities are 

intrinsically variable; therefore measuring this variability is essential for effective conservation and 

management of marine environments. Sponges have many functional roles within benthic 

ecosystems and therefore changes in their abundance or assemblage structure are likely to influence 

other benthic organisms and ecosystem characteristics. To date, there have been conflicting reports 

regarding the stability of sponge assemblages, for example, past research from the Mediterranean, 

the Atlantic and Caribbean has shown sponges to be temporally stable, yet more recent work from 

the Atlantic, Caribbean and the Pacific suggest that more rapid changes in sponge assemblages are 
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common. Here we compare the patterns of temporal variability in sponge assemblages within 

temperate habitats in the two hemispheres. We analysed changes in New Zealand and Welsh (UK) 

sponge assemblages to determine if there are any consistencies in the rates of assemblage change at 

seasonal and inter-annual scales between these regions separated at oceanic scales. We describe 

how identifying similarities and differences in assemblage variability can help elucidate the factors 

controlling patterns of natural variability in sponge assemblages.   

 

 

COASTAL WATER QUALITY FOR ECOSYSTEM HEATH - ISSUES, MANAGEMENT, 

MONITORING AND THE FUTURE  

Lesley Bolton -Ritchie   lesley.boltonrit chie@ecan.govt.nz 

In New Zealand stormwater, industrial and household wastewater and river water, the quality of 

which is influenced by inputs from the catchment, typically flow into the sea. The contaminants in 

these flows that have the potential to impa ct on coastal ecosystem health include nitrogen and 

phosphorus. It is the input of, the resulting concentrations and the impacts of these nutrients on the 

coastal water of Canterbury that are the focus of this presentation. Under the Resource 

Management Act Regional Councils have responsibility for safeguarding the life -supporting 

capacity of water and ecosystems. They do this through policies, plans and processes. They also 

undertake environmental monitoring to both understand the environment they are requ ired to 

manage and ensure their policies, plans and processes are effective. The coastal water quality 

monitoring programme undertaken by Environment Canterbury is described in detail. The Avon -

Heathcote Estuary/Ihutai nutrient data and their ecological im plications are presented. In this 

estuary there are high concentrations of ammonia as a result of the discharge of treated wastewater. 

Open coast nearshore nutrient concentrations are compared to concentrations 3 km from shore. The 

tools used to translate water quality data to coastal ecosystems effects are discussed. This is an area 

where there are huge information gaps. These gaps, which include the influence of water quality on 

phytoplankton and planktonic larvae dynamics, are recommended topics for futu re research. 

 

 

MINERALOGY OR ECOLOGY? WHAT CONTROLS THE DISTRIBUTION OF DEEPSEA 

CORALS AND SQUAT LOBSTERS IN THE NEW ZEALAND REGION?  

Helen Bostock   h.bostock@niwa.co.nz 

Kareen Schnabel  

Gavin Dunbar  

Kim Currie  

Di Tracey  

The distribution of both deep -sea corals and squat lobsters in the New Zealand region were 

examined and their carbonate mineralogy analysed. There are three calcium carbonate phases 

commonly found in nature: aragonite, calcite and magnesium (Mg) calcite (calcite which 

incorporates some MgCO3). Deep-sea stony corals (Scleractinia) are aragonite, while the gorgonian 

corals such as bubblegum (Paragorgiidae) and bamboo (Isididae) corals are Mg calcite. The squat 

lobsters of the families Galatheidae and Chirostylidae are Mg calcite. The surface waters of the 

ÞÖÙÓËɀÚɯ ÖÊÌÈÕÚɯ ÈÙÌɯ ÊÜÙÙÌÕÛÓàɯ ÚÜ×ÌÙ-saturated with respect to all of these carbonate minerals. 

Saturation decreases with increased solubility (aragonite is 50% more soluble than calcite), 

decreased temperature and increased pressure. In the southwest Pacific Ocean the current aragonite 

saturation horizon (ASH; the depth at which the ocean becomes undersaturated with respect to the 

calcium carbonate mineral aragonite) is 1050 1350 m, while the calcite saturation horizon (CSH) is 

>3000 m. The depth of the Mg calcite saturation horizon will depend on the mol% MgCO 3, >12% 

MgCO 3 Mg calcite is more soluble than aragonite. In accordance with their mineralogy, the 

aragonitic deep-sea stony corals predominantly inhabit depths above the ASH, while the Mg -calcite 

galatheid squat lobsters are found down to the CSH. However, although chirostylid squat lobsters 

are also Mg calcite they are only found down to the depth of the ASH. Chirostylidae are known to 

be ecologically associated with some deep-sea corals and other host invertebrates, and therefore the 

mineralogy of the corals may be a key contributor in controlling the depth distribution of the 

chirostylids rather than their own carbonate mineralogy.  

mailto:lesley.boltonritchie@ecan.govt.nz
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LOCAL -RECRUITMENT VERSUS FAR -FIELD DISPERSAL: LARVAL SWIMM ING 

BEHAVIOUR AND SUBSTRATE CHOICE MODIFY THE DISPERSAL KERNEL OF NEW 

ZEALAND SEA URCHIN EVECHINUS CHLOROTICUS  

Niall Broekhuizen   n.broekhuizen@niwa.co.nz  

Mark Hadfield  

Carolyn Lundquist  

We investigated dispersal of urchin (Evechinus chloroticus) larvae  which remain in the plankton for 

several weeks. The ROMS model was used to simulate hydrodynamics around Otago's coastline. 

The output drove a particle tracking model describing the dispersal of larvae relea sed from each of 

175 reefs along the coastline. Each particle represented a small cohort of individual larvae. 

Numerical experiments examined the influences which larval behaviour has upon probability of 

successful settlement, and dispersal kernel shape. Settlement success was estimated in two ways. 

Firstly, the number of competent -to-settle larvae which came into contact with the seabed within 

the reef perimeters was determined. There were few such particles. Secondly, we estimated the 

number of competent-to-settle-larvae which passed over reef habitat ɬ taking account of the fact 

that particle locations represent the centroid of an expanding cloud of larvae. By both measures, 

motile larvae with a preferred -depth of 15 m (pd15-larvae) were more successful than those having 

a preferred depth of 4 m (pd4-) or non-motile, neutrally buoyant (nb -) larvae. By the first measure, 

pd4-larvae were more successful than nb-larvae. By the second, the reverse was true. Reefs south of 

Otago peninsula provide recruits to re efs north of the peninsula, but themselves receive few 

recruits. Reefs to the north of Otago peninsula were more symmetrically connected with one -

another. The magnitude of right -skew in the dispersal kernels for successful larvae increased in the 

order: pd 15<nb<pd4.  Our results demonstrate that, even in systems where there is a strong coastal 

current, biological details can influence the degree of population connectivity.  

 

 

THE LUNG: A NEW APPROACH TO GREENHOUSE GAS FLUX MEASUREMENTS  

Tony Bromley     a.bromley@niwa.co.nz 

Ross Martin  

In order to understand and measure greenhouse gas (GHG) emissions from agricultural sources, 

soil scientists often use chamber techniques to measure gas fluxes directly from the soil. However, 

there are limitations with using the chamber technique for quantifying nitrous oxide emission from 

pastoral agriculture: 1) the emissions are spatially variable due to the patchiness of urine deposition 

in the paddock and representative spatial in tegration is hard to achieve with small chambers 

(usually < 1m2 per chamber); 2) the emissions are temporally episodic. Static chamber 

measurements are labour intensive and rarely provide the continuous measurements required for 

integrating the flux over t ime; and 3) chambers are intrusive; i.e. they modify the atmosphere, 

removing light and wind and altering ground temperature.  We describe an air -sampling system 

ȹÊÈÓÓÌËɯÛÏÌɯɁ+4-&ɂȺɯÞÏÐÊÏɯÊÖÜ×ÓÌÚɯÈɯÎÈÚɯÊÏÙÖÔÈÛÖÎÙÈ×ÏɯÞÐÛÏɯÈÕɯÐÕÚÛÙÜÔÌÕÛÌËɯÔÈÚÛɯÐÕɯÖÙËÌÙɯÛÖɯ

measure GHG fluxes continuously at the paddock scale. The advantage of the lung system is that 

simultaneous flux measurements of CH 4, N2O and CO2 can be carried out in real time using the 

same gas chromatography equipment that is currently used for chamber studies. Our objective is to 

present the design of the LUNG system, its precision, illustrate its reliability and ease of operation 

under field experiment conditions. We also present results from an experiment carried out on a 

dairy farm grazed by a large h erd of cows. 

 

 

CONDENSATION NUCLEI (CN) MEASUREMENTS THROUGH THE WESTERN PACIFIC  

Sally Gray  

Tony Bromley   a.bromley@niwa.co.nz 

Ross Martin  

Mike Harvey  

Condensation nuclei (CN) are very small (0.001 to 0.1 µm in diameter) hygroscopic particles or 

aerosols upon which water vapour can condense to a liquid.  These nuclei come from both 

anthropogenic and natural sources. CN are important because the variation in concentration, source 

mailto:n.broekhuizen@niwa.co.nz
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and size make a contribution in daily weather and ultimately climate change pr edictions and 

effects. Since 2006, the National Institute of Water and Atmospheric Research Ltd (NIWA) has been 

monitoring CN on voyages of the vessel "Trans Future 5" between Nelson, New Zealand and 

Osaka, Japan. Plots of the data show large variations in the concentrations recorded, particularly in 

the Western South Pacific area. We have analysed the data to locate the areas of high CN 

concentrations during each voyage and used meteorological trajectories to ascertain the possible 

source(s). We also investigated whether there were any synoptic meteorological factors influencing 

these concentrations. 

 

 

PHYLOGENETIC RELATIONSHIPS OF ANTARCTIC HYPERIIDEAN AMPHIPODS USING 

THE MTCOI GENE  

Lisa Bryant   lisa.bryant@vuw.ac.nz  

Simon Davy  

Anne -Nina Lörz  

Els Maas 

Joe Zuccarello  

Ken Ryan  

Hyperiidean amphipods are planktonic crustaceans ubiquitous in the Antarctic pelagic 

environment. Despite their obvious importance to Antarctic ecosystems as a stable food source for 

higher trophic levels, it is difficult to accurately  and confidently identify all but the most common 

species, leading to much confusion in ecological studies. As well as being one of the most speciose 

crustacean orders, problems also occur due to the fact cryptic speciation is not uncommon in the 

Amphipoda , and yet other species exhibit relatively high levels polymorphism. These issues have 

also left many groups within the Amphipoda in desperate need of systematic revision. The 

mitochondrial cytochrome oxidase I subunit (mtCOI, or cox1) gene is a very to calculate intra - and 

interspecific distances for many taxa, including Amphipoda. A preliminary phylogeny of antarctic 

Hyperiidea using the mtCOI gene will be presented showing some discrepancies with traditional 

morphological phylogenies. The first data show ing the population genetic structure of one common 

species collected in the Ross Sea, Vibilia antarctica (Stebbing, 1888), will also be introduced. 

 

 

BARCODING BROWN ALGAE: EVALUATING COX1 VARIATION FOR SPECIES 

DELIMITATION IN CYSTOPHORA 

Joe Buchanan   joe.buchanan@vuw.ac.nz 

G. Zuccarello  

We used a barcoding approach to evaluate the utility of cox1 mtDNA for species delimitation in 

brown algae. The cox1 region is widely used for species identification in animal studies but is 

problematic or untested in othe r kingdoms of life. We assessed interspecific and intra-specific 

variation in  cox1 sequences from 120 specimens of Cystophora (Phaeophyceae: Fucales), including 

thirteen Australian and New Zealand species. Our barcoding results were evaluated against 

morph ological species assignments and an ITS/cox1 phylogeny. While cox1 variation successfully 

delimited some early diverging species, three cox1 haplotypes were shared by several specimens of 

Cystophora retroflexa, C. congesta, C. subfarcinata and C. cuspidata. Even with some taxonomic 

revisions, these results cast doubt on the utility of cox1 as a barcoding region for brown algae. 

 

 

REGIONAL SCALE MARINE HABITAT MAPPING IN NORTHERN NEW ZEALAND  

Stacey Byers   sbyers@doc.govt.nz 

Dan Breen  

Kala Sivaguru  

Kristina Hillock    

This presentation details collation of data and habitat mapping in northern New Zealand to support 

marine protected areas (MPA) planning. In inshore waters of the Hauraki Gulf Marine Park, rocky 

shores, beaches, mudflats, reef, saltmarsh, mangrove and seagrass were mapped from high 
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resolution aerial photos.  In deeper water (10 200 m), depths on paper naval fare sheet soundings 

were digitised to produce maps indicating areas of high relief and potential differences in habitat 

such as the presence of rocky reef. Expert knowledge from structured interviews with 26 marine 

scientists has been mapped. This information has been combined with field surveys, other 

databases, and literature in a marine geodatabase that documents a wide range of biodiversity 

values across the region. These methods are a cost-effective way to provide regional scale maps that 

indicate locations to target for future, smaller -scale investigations. This marine geodatabase will 

contribute not only to the MPA process but also help support sound policy and management 

decisions regarding many aspects of the coastal marine environment. 

 

 

STRESS: PHYSIOLOGICAL RESPONSES WHEN THE TIDE GOES OUT  

Davon Callander   dcc57@student.canterbury.ac.nz 

Bruce Menge  

David Schiel  

Mussel communities dominate many exposed rocky shores in New Zealand and the west coast of 

North America.  The ability to understand how increases in temperature affect mussels, therefore, is 

critical in predictions of how r ocky intertidal communities might respond to warmer seas. Many 

intertidal organisms live at or near their thermal tolerance limits, and so changes in the thermal 

climate are likely to alter their distributions. Mussels are useful in such studies on thermal  stress 

because they may be key habitat-responders and their loss or reduction would greatly reduce 

intertidal diversity because of the wide range of taxa that rely on them for shelter from 

hydrodynamic forces and predators. Through a comparative experimen tal approach, this study 

uses mussels from field sites on the west coast of the United States (Oregon) and the west and east 

coasts of the South Island of New Zealand. Translocation experiments within each region are being 

carried out to compare survival, growth and stress responses of several mussel species (Mytilus 

californianus, Mytilus galloprovincialis, Mytilus trossulus and Perna canaliculus). These experiments 

alter the thermal, desiccative and nutritional environment as well as the physiological sta te of the 

mussels, requiring them to adapt their cellular functions to cope. Here we discuss the expression of 

genes that may be involved in the stress response such as molecular chaperones, protein 

degradation genes, transcription regulators and cell cycle regulators. This study will highlight 

physiological responses to thermal stress of ecologically critical marine invertebrates across large 

spatial scales. 

 

 

FROM THE OCEAN TO THE LAB ɬ NEW ORGANISMS AND YOU  

Donna Campbell  

Angela Kidd   angela.kidd@maf.go vt.nz  

The Hazardous Substances and New Organisms (HSNO) Act 1996 established the Environmental 

Risk Management Authority (ERMA New Zealand) to assess and decide on applications to 

introduce hazardous substances or new organisms into New Zealand. Any new or ganisms that are 

brought into New Zealand for the purpose of development or propagation are regulated by the 

HSNO Act. New organisms are those organisms that were not present in New Zealand prior to 29 

July 1998, are genetically modified, or are regulated under a HSNO Act approval. For the purposes 

of the HSNO Act the boundary for New Zealand is the territorial sea, or 12 nautical miles from the 

low water mark of coastal New Zealand. Any viable new organisms intentionally brought into New 

Zealand from outsi de the territorial sea require a HSNO Act approval. MAF Biosecurity New 

Zealand is the division of the Ministry of Agriculture and Forestry charged with leadership of the 

New Zealand biosecurity system. It encompasses facilitating international travel and trade, 

protecting the health of New Zealanders and ensuring the welfare of our environment, flora and 

fauna, marine life and Maori resources. MAF Biosecurity New Zealand is the enforcement and 

compliance agency for new organisms under the HSNO Act, and is also responsible for regulation 

of organisms that are unintentionally imported into New Zealand under the Biosecurity Act 1993. 

This seminar will focus on the regulatory processes in place for collecting samples from beyond the 
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12 mile limit, from the docu mentation required from both MAF and ERMA to the transport 

requirements and physical management of the samples within a MAF approved facility.  

 

 
TAKING STOCK OF THE NEW ZEALAND SOUTHERN RIGHT WHALE  

Emma Carroll   ecar026@aucklanduni.ac.nz 

J Jackson 

N Patenaude 

T Smith  

CS Baker 

Around New Zealand, the southern right whale ( Eubalaena australis) was subject to intensive 

commercial hunting, with at least 10,000 whales harvested in the 1830 40 period. Today, the species 

is almost absent from off mainland New Zea land; a remnant population occurs in the sub -Antarctic 

Islands. Here we present a revised estimate of mitochondrial diversity of New Zealand southern 

right whale and reconstruct stock -specific population history of decline and recovery. 

Mitochondrial diver sity (h=0.679+/- 0.017, 275 bp) and minimum number of surviving maternal 

lineages (11) were estimated from control region sequences amplified from skin biopsy samples 

(from 280 whales from winter surveys conducted from 1995 98). These estimates confirm that New 

Zealand sub-Antarctic right whale breeding stock has one of the lowest levels of haplotype 

diversity known for any baleen whale population. The historical trajectory of the population was 

estimated using a Bayesian logistic population dynamic model i ntegrating demographic 

uncertainty and genetic data. This was constructed using mark-recapture abundance estimates 

(n=938, CV=7%) from the 19951998 surveys in conjunction with a revised regional catch history, a 

correction factor for animals struck but lo st and population growth rate estimates from con -specific 

populations. The minimum population size (Nmin) based on the number of surviving mtDNA 

lineages, was used to constrain these population trajectories. Our results confirm that the 

population came per ilously close to extinction during the late 19th and early 20th centuries. When 

genetic data are included in the model, growth rate estimates are inconsistent with assumptions 

about the high rates of population increase used by the IWC to assess the decline and recovery of 

this species. 

 
 

FISH-HABITAT RELATIONSHIPS IN CENTRAL NEW ZEALAND  

Russell Cole   r.cole@niwa.co.nz 

Niki Alcock  

Components of a literature review, field experiments and geographically spread field experiments 

are presented to address the widely held view that the presence or absence of large brown 

macroalgae structures fish assemblages on temperate reefs. The database of experiments on which 

that view is based is relatively small, and comprises mainly macroalgal removals. The dual 

constraints of obtaining food (small invertebrates occupying seaweed fronds) and surviving 

predation appear the most likely mechanisms whereby such patterns are set, but recruits of several 

New Zealand fishes settle into habitats without macroalgae, which presumabl y provide minimal 

shelter or food. In shallow water, macroalgae are often associated with areas of high topographic 

complexity such as boulders, perhaps because boulder tops extend into regions of high wave action, 

and reduce success of echinoid grazing. We carried out an experiment near Nelson, in which 

macroalgae and rocks were added orthogonally in an environment that lacked both. The results of 

the macroalgaeɬno-macroalgae components of the experiment were not as clear-cut as those from 

studies in north eastern New Zealand, but frequency of sampling, definition of cohorts, and the size 

of the experimental manipulations likely contribute to discrepancies between the present study and 

previously published results. Survey data indicate inconsistent relations hips between fish 

abundance and seaweeds between regions, further emphasising the difficulty of extrapolating from 

experiments. Whereas the necessity of experimentation has been expounded from a falsificationist 

world -view in the past, we consider that mor e intensive period of experimentation, with a greater 

variety of replicated experiments, is required before useful generalities concerning the role of 

macroalgae in controlling the local abundances of fishes on temperate reefs will emerge. However, 
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a precautionary approach dictates that management should prevent actions that might harm 

macroalgae until a fuller understanding of their role emerges.  

 

 

TESTS OF POINT -NULL HYPOTHESES MISREPRESENT DATA  

Russell Cole   r.cole@niwa.co.nz 

Graham McBride    

This presentation reviews how the most common mode of data analysis in marine ecology is 

usually erroneous, and how management decisions based on those analyses can lead to wastage of 

funds and resources.  Despite their widespread usage by marine ecologists, tests of point -null 

hypotheses frequently  if not usually  mis-represent data. A survey of journals that publish 

marine ecological studies revealed that most papers presented the results of experiments or surveys 

in a way that included P -values from point -null  hypothesis tests. The problems with the use of P-

values as evidence are well-known in the statistics literature, drew attention in the social sciences 

more than 40 years ago, but appear unappreciated by marine ecologists in the 21st century. We 

outline th e futility of testing an hypothesis that will not be true for any real world situation, the 

difficulties posed by combining arbitrary alpha levels and sample sizes, and the problems  of 

relating a P-value to a measure of evidence. There are defensible alternatives, such as estimating an 

effect size, testing interval hypotheses, and comparing alternative models via information -theoretic 

methods, but they are so seldom used that their merits are yet to be explored. Examples from the 

study of marine reserve effects are used to illustrate the limitations of interpreting P -values. We 

suggest that marine ecologists should stop using tests of point-null hypotheses immediately, and 

focus on biological significance, rather than statistical significance. The credibilit y of the field of 

marine ecology will continue to erode, and the management of coastal marine resources will 

continue to be flawed, unless this occurs. 

 

 

HABITAT USAGE OF ADULT AND JUVENILE SNAPPER ACROSS THE INNER HAURAKI 

GULF, NEW ZEALAND  

Tanya Compton   t.compton@niwa.co.nz 

Mark Morrison  

Glen Carbines  

John Leathwick  

Understanding the habitat usage of fishes across large spatial scales is essential to good 

management. Here, we describe the habitat usage of a commercially important fish species: snapper 

(Pagrus auratus). Snapper behaviour was observed nocturnally over intermittent periods during 

2006 and 2007 across the inner Hauraki Gulf using dropped underwater video surveys (DUV).  A 

boosted regression tree analysis identified that juvenile snapper had a higher probability of being 

observed with smaller DUV transect widths, whereas adults were observed more frequently with 

larger DUV transect widths. Interestingly, the model showed that juveniles and adults had clearly 

different responses to habitat. Juveniles were observed more frequently at low current velocities 

and high burrow densities. By contrast, adults did not have a preference for particular current 

velocities. Both adults and juveniles showed high probabilities of occurrence at low tide and at hi gh 

benthic diversities. Our results show that the use of spatial modelling techniques, which have the 

power to combine a variety of physical and biotic parameters, can lead to the accurate 

characterisation of fish habitats, and by extension, their management. 

 

 

FARM TO FORK: HOW A STRESS -FREE HARVEST CAN INFLUENCE THE QUALITY OF 

FROZEN CHINOOK SALMON  

Denham Cook   dcoo073@aucklanduni.ac.nz 

Jan Holland  

Malcolm Forster  

Attaining an optimal product necessitates an approach that begins with mindful animal handl ing  

throughout the grow -out period and harvesting continuing through processing, retail presentation 
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and consumption  ÈɯȿÍÈÙÔɯÛÖɯÍÖÙÒɀɯÈ××ÙÖÈÊÏȭɯ6ÌɯÐÕÝÌÚÛÐÎÈÛÌɯÞÏÌÛÏÌÙɯÏÈÙÝÌÚÛɯÔÌÛÏÖËɯÌÍÍÌÊÛÚɯ

deteriorative processes occurring during the frozen storage of Chinook salmon white muscle tissue. 

"ÖÔ×ÈÙÐÚÖÕɯ ÖÍɯ ÛÞÖɯ ÏÈÙÝÌÚÛɯ ÔÌÛÏÖËÚȮɯ ȿÙÌÚÛÌËȮɀɯ ÐÕÝÖÓÝÐÕÎɯ ÚÌËÈÛÐÖÕɯ ÞÐÛÏɯ ÛÏÌɯ ÈØÜÈÛÐÊɯ ÈÕÌÚÛÏÌÛÐÊɯ

AQUI -2ɚȮɯÈÕËɯȿÌßÌÙÊÐÚÌËɀȮɯÈɯÚÐÔÜÓÈÛÌËɯÊÖÕÝÌÕÛÐÖÕÈÓɯÏÈÙÝÌÚÛɯÕÖÛɯÐÕÝÖÓÝÐÕÎɯÚÌËÈÛÐÖÕȮɯÊÖÕÛÙÈÚÛÌËɯ

levels of activity of the animal p rior to and upon slaughter. Analysis of tissue metabolites identified 

that rested and exercised harvesting protocols produced tissue in significantly different post -

mortem physiological states prior to freezing. Rested, post-harvest tissue maintained high 

metabolic energy stores of ATP and glycogen, with low concentrations of tissue lactate; exercised 

tissue exhibited near-depleted concentrations of ATP and glycogen and a marked lactate 

accumulation. For both no significant change in metabolite levels was seen over a 6-month storage 

period at -19°C when tissue was frozen immediately post harvest. Analysis of lipid oxidation 

(rancidity) products, via TBA -RS assay, during frozen storage (-19°C) identified an increase in 

secondary lipid oxidation products over time, although harvest treatment had no effect on their 

pattern of increase. Upon transfer of frozen tissue (-80°C and -19°C), to refrigerated temperatures (-

1°C and +4°C respectively) tissues underwent rapid glycolysis, depleting tissue ATP and glycogen 

stores and increasing tissue lactate concentrations. Metabolic activity was more significant in rested 

tissue owing to the larger concentrations of metabolic energy stores and occurred at temperatures 

between -3°C and -1.5°C. After thawing, tissue then was stored at refrigerated (+4°C and -1°C) 

temperatures. Rested tissue had a significant ability to retard development of secondary lipid 

oxidation products compared to conventionally harvested tissue. Therefore, once removed from 

frozen storage, tissues harveÚÛÌËɯÉàɯȿÉÌÚÛɯ×ÙÈÊÛÐÊÌɀɯȿÙÌÚÛÌËɀɯÔÌÛÏÖËÚɯ×ÖÚÚÌÚÚɯÈÕɯÈÉÐÓÐÛàɯÛÖɯÙÌÛÈÙËɯÛÏÌɯ

ÖÕÚÌÛɯÖÍɯÙÈÕÊÐËÐÛàȮɯÛÏÜÚɯÐÕÊÙÌÈÚÐÕÎɯÛÏÌɯËÌÌÔÌËɯȿØÜÈÓÐÛàɀɯÖÍɯÛÏÌɯ×ÙÖËÜÊÛȭ 

 

 

COASTAL ATMOSPHERIC RESEARCH WITH THE KAHU UNMANNED AERIAL VEHICLE 

(UAV) SYSTEM: PRELIMINARY RESULTS FROM T HE BAY OF PLENTY, NEW ZEALAND  

Duncan Cook   d.cook@dta.mil.nz 

Sally Garrett  

3ÏÌɯ #ÌÍÌÕÊÌɯ 3ÌÊÏÕÖÓÖÎàɯ  ÎÌÕÊàɀÚɯ 4ÕÔÈÕÕÌËɯ  ÌÙÐÈÓɯ 5ÌÏÐÊÓÌɯ ȹ4 5Ⱥɯ ÚàÚÛÌÔȮɯ *ÈÏÜȮɯ ÏÈÚɯ ÉÌÌÕɯ

successfully employed to gather airborne atmospheric measurements in the coastal environment. 

Equipped with a suite of meteorological sensors, the UAV flies autonomously using GPS and pre -

programmed waypoints collecting atmospheric measurements that are relayed to an operator in 

real-time. Assessment of the U 5ɀÚɯÈÉÐÓÐÛàɯÛÖɯÊÖÓÓÌÊÛɯÈÛÔÖÚ×ÏÌÙÐÊɯËÈÛÈɯÐÕÝÖÓÝÌËɯÈɯËÐÙÌÊÛɯÊÖÔ×ÈÙÐÚÖÕɯ

with weather station sensors and radiosonde soundings up to an altitude of 500 m. These 

experiments have shown the airborne collected data to be accurate and precise and that the Kahu 

UA V may be used to complement and even supplement conventional low -altitude sampling 

ÛÌÊÏÕÐØÜÌÚȭɯ3ÏÐÚɯ×È×ÌÙɯËÌÛÈÐÓÚɯÛÏÌɯÜÚÌɯÖÍɯÛÏÌɯ4 5ɯÐÕɯÛÏÌɯ#ÌÍÌÕÊÌɯ3ÌÊÏÕÖÓÖÎàɯ ÎÌÕÊàɀÚɯȿ2ÌÈÉÙÌÌáÌɯ

ƖƔƔƝɀɯÛÙÐÈÓȮɯÊÖÓÓÌÊÛÐÕÎɯÈÛÔÖÚ×ÏÌÙÐÊɯÔÌÈÚÜÙÌÔÌÕÛÚɯËÜÙÐÕÎɯÙÈËÈÙɯ×ÙÖ×ÈÎÈÛÐÖÕɯÌß×eriments in the Bay 

of Plenty, New Zealand. Vertical and horizontal atmospheric profiles collected by the UAV during 

sea breeze circulations will be presented to illustrate the systems meteorological sampling 

capabilities. 

 

 

A METHOD FOR THE RETRIEVAL OF T OP-OF-ATMOSPHERE ALBEDO OVER POLAR 

REGIONS USING MISR  

Joseph Corbett   joesph.corbett@gmail.com 

Roger Davies 

The Top-of- ÛÔÖÚ×ÏÌÙÌɯȹ3. ȺɯÈÓÉÌËÖɯÐÚɯÈɯÔÈÐÕɯÍÈÊÛÖÙɯËÌÛÌÙÔÐÕÐÕÎɯÈɯ×ÓÈÕÌÛɀÚɯÌÕÌÙÎàɯÉÜËÎÌÛȮɯàÌÛɯÐÛɯ

is an estimated quantity only; to measure it would require simultaneous satellite measurements of 

reflected shortwave (SW) radiance over an entire hemisphere. This is where Multiangle Imaging 

Spectroradiometer (MISR) aboard NASA's Terra satellite has an advantage over other instruments 

 most of the latter designed to make measurements at one viewing zenith angle (MISR makes 

precision measurements of outgoing SW radiance at 9 different viewing zenith angles within 

several minutes). However, current methods used in the retrieval of the TOA albedo from MISR 

radiance measurements do not account for high anisotropy of reflected SW radiance in polar 

mailto:d.cook@dta.mil.nz
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regions, partly due to low solar elevation angles, often resulting in physically inconsistent albedos. 

Polar albedos are of relevance to climate change, due to potential ice-albedo feedback amplifying 

any change. Here a method is developed to improve retrieved albedos. By classifying scenes by 

cloud fraction, surface type, solar zenith angle and relative azimuth angle, an empirical model of 

ÈÓÉÌËÖɯÞÈÚɯÉÜÐÓÛɯÞÐÛÏɯÈɯàÌÈÙɀÚɯ,(21ɯËÈÛÈȭɯ,ÐÚÚÐÕÎɯÙÌÓÈÛÐÝÌɯÈáÐÔÜÛÏɯÈÕÎÓÌÚɯÞÌÙÌɯÊÈÓÊÜÓÈÛÌËɯÉàɯÍÐÛÛÐÕÎɯ

MISR bi-reflectance factors (BRFs) to the SW angular distribution models from the Clouds and 

Earths Radiant Energy System (CERES) instrument, also aboard the Terra satellite. This empirical 

model is then used to convert BRF measured at nine different zenith angles to an albedo. The 

results indicate a reduction in the number of erroneous albedo values across all 4 MISR 

measurement bands (blue, green, red and near infra-red). The narrow band albedos are converted 

to a broadband albedo value by using regression coefficients determined from a merged CERES-

MISR-MODIS dataset. These broadband albedos are compared with CERES albedo measurements 

and show agreement to within several percent, allowing for greater accuracy in calculation of global 

and polar -region albedos, facilitating the study of TOA energy budgets and polar climate change.  

 

 

COW POO SWIMS THE DISTANCE: TRACKING FAECAL CONTAMINANTS  IN THE 

MOTUEKA RIVER PLUME  

Chris Cornelisen   chris.cornelisen@cawthron.org.nz  

Paul Gillespie  

Marek Kirs  

Paul Barter 

Eric Goodwin  

Reid Forrest 

Ben Knight  

Roger Young 

Aaron Quarterman  

3ÏÌɯÚÜÚÛÈÐÕÈÉÐÓÐÛàɯÖÍɯ-ÌÞɯ9ÌÈÓÈÕËɀÚɯÊÖÈÚÛÈÓɯÌÊÖÚàÚÛÌÔÚɯÈÕËɯÙÌÚÖÜÙÊÌÚɯÐÚ strongly linked to the 

nature and intensity of land use in adjacent catchments and the resulting input of non -point source 

pollution and associated contaminants.  Land-derived contaminants concentrate and mix at the 

land-sea interface, making it difficult  to determine their source(s) and the extent to which they 

affect the coastal environment.  As part of the Motueka Integrated Catchment Management 

programme, we conducted a biophysical survey of the Motueka River plume during a moderate 

flood event (peak ~ 400 m3/s) to delineate the plume and assess the source and fate of faecal 

contaminants entering Tasman Bay.  Water quality indicators; i.e. faecal indicator bacteria (FIB), 

nutrients and turbidity were measured in the river during the event and in surface  waters of the 

Bay following the event.  The plume was delineated by towing a remotely operated CTD that 

continuously measured salinity, temperature, turbidity, and irradiance along transects between the 

ÙÐÝÌÙɯÔÖÜÛÏɯÈÕËɯ-ÌÞɯ9ÌÈÓÈÕËɀÚɯÓÈÙÎÌÚÛɯ ØÜÈÊÜÓÛÜÙÌɯ,Ènagement Areas (AMAs), located ~ 6 km 

from the river mouth.  Moored cages containing mussels for monitoring accumulation of faecal 

bacteria along with two physical moorings with CTDs and current meters were placed along the 

main transect.  River water samples in upper and lower regions of the catchment revealed E.coli 

counts up to 9000 MPN/100 ml and Enterococci counts up to 7000 MPN/100 ml during peak flow.  

Salinity, temperature and turbidity data from CTD transects revealed that the plume extended well 

into Tasman Bay and corresponded with water quality indicator data.  Elevated FIB in surface 

waters of ~ 100 MPN/100 ml at the furthermost stations indicated that faecal bacteria were 

transported as far as the AMAs.  Mussels from moored cages as well as those attached to a surface 

float within an AMA had counts of 1300 to 2200 MPN/100 g tissue during the survey, and between 

<20 and 170 MPN/100 g tissue seven days later.  Microbial source tracking (MST) markers (using 

end-point PCR assays) indicated that faecal contamination in water and mussel samples was 

primarily of ruminant origin (cows, sheep).  We applied three different human -specific markers; 

however, these were not detected in any of the water or mussel samples.  The detection of an MST 

marker specific to faecal bacteria (Bacteroides) from farmed animals within the guts of filter -feeding 

ÔÜÚÚÌÓÚɯÓÐÝÐÕÎɯȃɯƚɯÒÔɯÖÍÍÚÏÖÙÌɯÏÐÎÏÓÐÎÏÛÚɯÛÏÌɯÊÓÖÚÌɯÊÖÕÕÌÊÛÐÖÕɯÉÌÛÞÌÌÕɯÓÈÕËɯÜÚÌɯÈÕËɯ-ÌÞɯ9ÌÈÓÈÕËɀÚɯ

highly valued coastal resources. 
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THE EFFECTS OF OCEAN ACIDIFICATION O N NEW ZEALAND MACROALGAE  

Christopher Cornwall   chris.cornwall@botany.otago.ac.nz  

Christopher Hepburn  

Keith Hunter  

Kim Currie  

Catriona Hurd  

CO2 ÊÖÕÊÌÕÛÙÈÛÐÖÕÚɯÐÕɯÛÏÌɯÞÖÙÓËɀÚɯÖÊÌÈÕÚɯÈÙÌɯÐÕÊÙÌÈÚÐÕÎɯÈÛɯÙÈÛÌÚɯƕƔƔɯÛÐÔÌÚɯÏÐÎÏÌÙɯÛÏÈÕɯÛÏÖÚÌɯ

experienced previously.  This process, known as ocean acidification, is caused by anthropogenic CO2 

emissions. The resulting decrease in seawater pH has consequences for many marine organisms.  

Macroalgae dominate near-shore temperate rocky reefs, and provide habitat for many ecologically 

and economically important species. However, their responses to ocean acidification may be varied. 

Calcareous macroalgae may be negatively affected, as their skeletons are prone to dissolution at low 

pH. Conversely, non-calcareous macroalgae may be positively affected due to an increased 

availability of both CO 2 and HCO 3-, which are used in photosynthesis. Additionally, some species of 

macroalgae are capable of only using CO2, while others can utilize HCO 3- for photosynthesis.  

Physiological responses for macroalgae placed in seawater at pH 8 (present-day) and pH 7.5 

(predicted for the year 2220) were recorded. We discuss these physiological responses of New 

Zealand macroalgae to lowered seawater pH, and then predict how different macroalgal habita ts 

may vary in their response to ocean acidification. 

 

 

THE CONTRIBUTION OF SYMBIOTIC DINOFLAGELLATES TO THE OSMOTIC BALANCE 

OF THEIR ANTHOZOAN HOSTS  

Michael Cowlin   michael.cowlin@vuw.ac.nz  

Simon Davy  

It is well documented that osmotic stress can elicit a breakdown in the anthozoan-dinoflagellate 

symbiosis (e.g. coral-zooxanthellae symbiosis), causing the expulsion of the dinoflagellate 

symbionts from the host, otherwise known as bleaching. In addition, there has been recent 

speculation that other stressors that elicit bleaching, i.e. temperature, UV etc, may cause bleaching 

though an osmotic stress mechanism due to the inhibition of photosynthesis. Despite this, virtually 

nothing is known about osmoregulatory mechanism of the intact symbiosis. Coral bleac hing caused 

by climatic change and other anthropogenic perturbations is the biggest threat facing coral reefs 

ÈÕËɯÛÏÌɯÔÈÚÚÐÝÌɯÈÉÜÕËÈÕÊÌɯÖÍɯËÐÝÌÙÚÐÛàɯÈÕËɯÉÐÖÔÈÚÚɯÛÏÈÛɯÛÏÌàɯÚÜ××ÖÙÛȭɯ+ÖÚÚɯÖÍɯÈɯÏÖÚÛɀÚɯÚÖÜÙÊÌɯÖÍɯ

photosynthetic carbon results in reduced producti vity and even death, which on coral reefs may 

ultimately have catastrophic impacts on reef framework -building, and thus associated biodiversity.  

It is therefore imperative that we improve our understanding of the physiological mechanisms that 

cause bleaching, and how the intact anthozoan-dinoflagellate  symbiosis mediates osmotic stress. 

Anthozoans are osmoconformers, maintaining internal osmolarity the same as that of the external 

environment. The anthozoan-algal symbiosis is defined by the transfer of osmotically active 

compounds, mainly from the algal symbiont to the host in the form of sugars and free amino acids 

(FAAs). These photosynthetically derived compounds acting as compatible organic osmolytes 

(COOs) may reduce the need for the host to a) use detrimental inorganic ions, or b) produce its own 

COOs to maintain osmotic balance. Thus it was hypothesised the translocation of these potential 

COOs from algal symbionts may contribute to the osmoregulatory mechanism of the anthozoan 

host. Using a model species, the symbiotic anemone Anthopleura aureoradiata, research was carried 

out to assess how osmotic stress affected quantity and composition of intracellular FAA pools 

between symbiotic and aposymbiotic specimens. This data was then combined with respirati on 

data, as a proxy for stress, to establish extent to which the difference in FAA pools and presence of 

ÈÓÎÈÓɯ ÚàÔÉÐÖÕÛÚɯ ÐÕÍÓÜÌÕÊÌËɯ ÛÏÌɯ ÏÖÚÛɀÚɯ ÈÉÐÓÐÛàɯ ÛÖɯ ÊÖ×Ìɯ ÞÐÛÏɯ ÖÚÔÖÛÐÊɯ ÚÛÙÌÚÚȭɯ 1ÌÚÜÓÛÚɯ ÍÙÖÔɯ ɯ ÛÏÐÚɯ

investigation will be presented and implications of these  findings discussed. 
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MITS: MARINE INVASIVES TAXONOMIC SERVICE  

Serena Cox   s.cox@niwa.co.nz 

Increasing awareness of the potential impacts of invasive marine species and the need for accurate 

identification of specimens led to the creation of the Marin e Invasives Taxonomic Service (MITS). 

MITS was established in late 2005, funded by MAFBNZ and delivered by NIWA. MITS provides a 

centralised identification, curation and data storage service for specimens collected under MAFBNZ 

marine programmes and miscellaneous other sources. These programmes include port surveys, 

surveys of vessel hull fouling and targeted surveillance. Since its establishment MITS has identified 

over 40,000 specimens.  From these, approximately 1200 species have been identified through MITS, 

of about one-sixth are alien to New Zealand. 

 

 

SUBANTARCTIC WATER IS AN INCREASING SINK FOR ATMOSPHERIC CARBON 

DIOXIDE  

Kim Currie    k.currie@niwa.co.nz 

Malcolm Reid  

Keith Hunter  

The oceans have taken up approximately 30% of the carbon dioxide produced from anthropogenic 

sources.  The magnitude of the oceanic sink is dependent upon the difference in concentration 

between the atmosphere and the surface seawater ie # DCO#2 = pCO#2 (seawater) ɬ pCO#2 

(atmosphere), and the air-sea flux varies both spatially and temporally. Data from a time -series 

station in sub-Antarctic water in the South West Pacific Ocean indicate that the carbon dioxide 

concentration in the atmosphere has increased at a faster rate than that in the surface seawater, and 

therefore the carbon dioxide sink in this area has increased over the past 10 years. 

 

 

THE DIVERSITY AND DISTRIBUTION OF HOLOTHUROID ECHINODERMS (SEA 

CUCUMBERS) SOUTH OF THE ANTARCTIC CONVERGENCE  A MORPHOLOGICAL 

AND MOLECULAR STORY  

Niki Davey    n.davey@niwa.co.nz 

,ÈÙÒɯ.ɀ+ÖÜÎÏÓÐÕ 

The New Zealand IPY-CAML Project 2008 survey of the Ross Sea and Scott and Admiralty 

seamounts yielded 900 holothuroid (sea cucumber) specimens and associated data. These 

specimens have been identified using the traditional morphological systematic method. This 

collection is integral to an analysis of the diversity and distribution of holothuroid species from all 

depths south of the Antarctic Convergence. So far, there are 155 known species, of which 38 are 

undescribed. Species occurrences south of the convergence at Bouvet Island, Heard and Kerguelen 

Islands, Prydz Bay, Ross Sea, Bellingshausen Sea, Antarctic Peninsula, Weddell Sea, and north of 

the Convergence in the Magellanic Region are compared. Based on the morphological systematics 

there is typically a circumpolar distribution south of the convergence. However, most sea cucumber 

species on the Heard/Kerguelen Plateau do not show a circumpolar distribution. The Convergence 

is a significant barrier to gene flow north from the Antarctic Ocean. In collaboration with Gustav 

Paulay in the University of Florida, DNA phylogenetic data (CO1 gene) are becoming available for 

tissue samples from all species in this collection. Circumpolar distribution and distrib ution north 

and south of the Convergence will be discussed in response to the emerging molecular data. These 

data are the basis for refinement of traditional morphological systematic conclusions, and are 

critical to biogeography insights.  

 

 

INFLUENCE OF TH E SOUTHERN OSCILLATION ON GLOBAL TEMPERATURE  

Chris de Freitas   c.defreitas@auckland.ac.nz 

John McLean  

Robert Carter  

Time series for global tropospheric temperature anomalies (GTTA) and the Southern Oscillation 

Index (SOI) are compared for the period 1958 2008. GTTA are represented by data from satellite 
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microwave sensing units (MSU) for the period 1980 2008 and from radiosondes (RATPAC) for 

1958 2008. After the removal from the dataset of short periods of temperature perturbation that 

relate to near-equator volcanic eruption, we use derivatives to document the presence of a 5 7 

month delayed close relationship between SOI and GTTA. Change in SOI accounts for 72% of the 

variance in GTTA for the 29-year long MSU record and 68% of the variance in GTTA for the longer 

50-year RATPAC record. Because ENSO is known to exercise a particularly strong influence in the 

tropics, we also compared the SOI with tropical temperature anomalies between 20°S and 20°N. The 

results showed that SOI accounted for 81% of the variance in tropospheric temperature anomalies 

in the tropics. The results show that the Southern Oscillation has a consistently governing influence 

on global temperature, with a maximum effect in the tropics, except for periods when equatorial 

volcanism causes ad hoc cooling. That mean global temperature has for the last 50 years fallen and 

risen in close accord with the SOI of 5 7 months earlier shows the potential of natural forcing 

mechanisms to account for most of the temperature variation. 

 

 

CREATURES OF THE MUD  MANGROVE FOREST INVERTEBRATE INFAUNAL 

ASSEMBLAGES IN TAURANGA AND AUCKLAND  

Sharon De Luca   sharon.deluca@boffamiskell.co.nz  

Many estuaries inhabited by mangroves are subject to numerous human-induced adverse 

influences, such as stormwater and industrial discharges and the dumping of rubbish and debris. 

Furthermore, mangroves have been ill-regarded by many New Zealanders as worthless, smelly and 

undesirable places.  Consequently, mangrove forest ecology remains not well studied. Estuaries in 

Tauranga and Auckland have been studied by Boffa Miskell between 2006 and 2009 for a variety of 

resource consent and monitoring projects.  Soft-sediment invertebrate infaunal assemblages were 

sampled by way of extracting organisms from sieved sediment cores.  Surface sediment grain-size 

composition was also analysed. Multivariate analysis of the collective data helps to characterise the 

infaunal communities and answer some of the current gaps in our understanding of the ecological 

values of the invertebrate communi ties that inhabit mangrove forests.  We discuss these ecological 

values in light of current political pressure for Regional Councils to issue resource consents to 

enable the removal of mangrove forests in Tauranga and Auckland.  

 

 

KNOWING WHICH WAY THE WIND  BLOWS 

Sam Dean   s.dean@niwa.co.nz 

Brett Mullan  

James Renwick 

In this paper we explore some of the uncertainties around projections for changes in precipitation 

over New Zealand as a result of anthropogenic global warming. Recent projections for New 

Zealand over the next century are based principally on the output of global climate models run as 

part of the Fourth Assessment Report of the Intergovernmental Panel on Climate Change, and 

combine large scale precipitation changes with circulation influences. In winter the climate models 

suggest precipitation increases in sub-polar regions and decreases in the sub-tropics. New Zealand 

lies on the boundary between these two regimes. The models are also in agreement that the 

westerly winds are likely to increase in the seasons of winter and spring. All else being equal 

current climate suggests that this will lead to an increase in precipitation on the west coast of both 

main islands and an associated decrease in the east. However, the models have indicated much 

greater uncertainty in the expected changes in the wind direction and strength for the seasons of 

Summer and Autumn. Here we investigate the underlying causes of the changing atmospheric 

circulations and consider wheth er a knowledge of these mechanisms can offer more insight into the 

likely changes in precipitation for regional New Zealand.  
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THE INFLUENCE OF SEA -BED STRUCTURE ON BENTHIC INVERTEBRATE DIVERSITY  

Severine Dewas   severine.dewas@aut.ac.nz 

2ÛÌÝÌɯ.ɀ2ÏÌÈ 

The large dog cockle, Tucetona laticostata (Quoy & Gaimard, 1835) is widely distributed throughout 

coastal waters of Hauraki Gulf. One location at which this species proves common is around Otata 

Island, one of a series of islands in the Noises complex, where this species resides partially buried in 

shell gravel. The shells of T. laticostata collect in large post-mortem deposits on the sea bed at certain 

locations throughout Hauraki Gulf. One such location is off southwestern Otata Island, from 5 15 

m depth. Interspersed amongst these Tucetona shell deposits are numerous rhodolith thalli. The 

Tucetona shell and rhodolith accumulations create mounds providing a habitat more complex than 

that of adjacent coarse sands. Seasonal variation in species assemblages of these T. laticostata shell 

and rhodolith substrata are compared to those of adjacent coarse sands, for two areas at two 

different depths, sampled quarterly in 2007 off southwestern Otata Island. Both benthic invertebrate 

species richness and abundance within T. laticostata and rhodolith habitat almost always were 

higher than these same values from extensively fragmented shell- and rock coarse sand habitat; 

spatial and temporal variation in these communities are reported. Anthropogenic threats to 

structural ly complex Tucetona-shell and rhodolith -based biogenic substrata are discussed. 

 

 

TESTING THE EFFECT OF NZ MARINE RESERVE PROTECTION ON THE ABUNDANCE 

AND SIZE OF BLUE COD AND ROCK LOBSTER  

Daniela Díaz Guisado   daniela.diazguisado@vuw.ac.nz  

James Bell 

Jonathan Gardner  

We evaluate how size and abundance of two species, blue cod Parapercis colias and rock lobster Jasus 

edwardsii, differ within and outside Marine Reserves (MRs). Data were obtained from 13 MRs; and 

from 21 studies for blue cod, and 24 studies for rock lobster over ~ 30 years. To evaluate the effects 

of MR area (hectares) and MR age (years) on the biological response, both linear and non-linear 

functions were fitted to species-specific plots of RR as a function of MR size or age. A Spearman 

Rank correlation analysis tested the relationship between RR and MR size or age, revealing that in 

36 of 49 comparisons (73.5%) MRs supported a greater abundance of blue cod than control areas, 

and in 14 of 16 comparisons (87.5 %) larger blue cod; for rock lobster, in 41 of 50 comparisons (82%) 

MRs supported greater abundance and in 45 of 50 comparisons (90%) larger individuals. Focused 

comparisons of RR for blue cod abundance and size versus MR area were non-linear and 

statistically significant (p<0.05), while RR comparisons of blue cod abundance and size versus MR 

age were not statistically significant (p>0.05); best fit relationships were non-linear and linear 

respectively. Focused comparisons of RR for rock lobster abundance and MR area and age were not 

statistically significant (p>0.05): best fit relationships were linear and non -linear respectively. 

Results for rock lobster size and MR area and age were statistically significant (p<0.05); best fit 

relationships were non -linear and linear respectively. Spearman rank correlation analysis revealed a 

significant linear relationship (p<0.05) between rock lobster size and MR age: all other relationships 

were not statistically significant (p>0.05). Our results from MRs across NZ indicate these two 

species benefit from MR protection; however, our results are less clear about the effect of MR size 

and age on these biological responses, which differ between the two species. 

 

 

VOLCANIC PLUMES FROM MT RUAPEHU: RADAR, ASH TRAJECTORIES, ATMOSPHERIC 

POLLUTANTS AND HEALTH IMP ACTS. PART 2: ATMOSPHERIC POLLUTANTS AND 

HEALTH IMPACTS  

Kim Dirks   k.dirks@auckland.ac.nz  

Rewi Newnham  

Geoff Austin  

Luke Sutherland -Stacey 

During the 1996 and 1997 eruption events of Mt Ruapehu, most of the ash was carried eastward and 

deposited in the sea. However, for a day or so around June 17 1996 during a major eruption event, 
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the plume veered to the north depositing ash in both Auckland and in the Waikato region. An 

investigation into the hospital records in Auckland and Hamilton in the month followi ng this event 

show a significant increase in respiratory mortality compared to what would normally be expected 

at that time of the year. The aim of this study was to determine whether this increase in mortality 

could be attributed to the volcanic ash from Mt Ruapehu. The study involved an investigation into 

ÈÓÛÌÙÕÈÛÐÝÌɯÌß×ÓÈÕÈÛÐÖÕÚɯÍÖÙɯÛÏÐÚɯÐÕÊÙÌÈÚÌɯÐÕɯÙÌÚ×ÐÙÈÛÖÙàɯÔÖÙÛÈÓÐÛàȮɯÐÕÊÓÜËÐÕÎɯÈÐÙɯ×ÖÓÓÜÛÐÖÕɯȿÌÝÌÕÛÚɀɯ

(independent of the volcanic ash), climatic conditions known to be conducive to high rates of 

mortali ty (cold night -time temperatures) and wintertime outbreaks of flu. Records from Auckland 

and Hamilton were investigated as both were subjected to volcanic ash, and Wellington records 

ÞÌÙÌɯÜÚÌËɯÈÚɯÛÏÌɯȿÊÖÕÛÙÖÓɀȭɯ$ÝÐËÌÕÊÌɯËÖÌÚɯÕÖÛɯÙÜÓÌɯÖÜÛɯÛÏÌɯ×ÖÚÚÐÉÐÓÐÛàɯÖÍ a volcanic contribution in 

Auckland and Hamilton in 1996 but the evidence is not conclusive, largely because of a significant 

ÈÐÙɯ×ÖÓÓÜÛÐÖÕɯȿÌÝÌÕÛɀɯȹÐÕËÌ×ÌÕËÌÕÛɯÖÍɯÛÏÌɯÝÖÓÊÈÕÖɯÈÕËɯÚÐÔ×ÓàɯËÜÌɯÛÖɯÔÌÛÌÖÙÖÓÖÎÐÊÈÓɯÊÖÕËÐÛÐÖÕÚɯ

conducive to high air pollution lev els) that occurred in both Auckland and in Hamilton at the time.  

Also, there is an unexplained peak in respiratory mortality in Auckland in 1997 (when there was no 

volcanic ash contribution), and a peak (albeit smaller) in Wellington in 1996 (the control) . Work is 

currently underway investigating admissions to hospital for respiratory causes (deemed to be more 

ȿÙÖÉÜÚÛɀɯÛÏÈÕɯÔÖÙÛÈÓÐÛàɯÈÚɯÈɯÔÌÈÚÜÙÌȺɯÐÕɯÈɯØÜÌÚÛɯÛÖɯÚÖÓÝÌɯÛÏÌɯÔàÚÛÌÙàȭ 

 

 

SEAGRASS CONDITION AND ENVIRONMENTAL PARAMETERS IN TWO NEW ZEALAND 

ESTUARIE S 

Virginie  Dos Santos  v.dossantos@niwa.co.nz 

Fleur Matheson  

Conrad Pilditch  

Arnaud Elger  

Seagrass decline has occurred worldwide including in New Zealand. Globally, coastal 

sedimentation and eutrophication are  considered to be the main contributors to seagrass decline; 

however there are other potential stressors, often operating at the local or regional scale, including 

outbreaks of wasting disease, damage from herbicides and other chemicals, physical damage from 

fishing, harbour development and recreational activities, competition from invasive plants and 

overgrazing by waterfowl (e.g. black swans). Here we assess seagrass condition and a range of 

environmental parameters considered indicative of the above stressors in two New Zealand 

estuaries: Tauranga (east coast) and Aotea (west coast) harbours. Five sites in each harbour have 

been studied. Seagrass meadows in Aotea harbour are extensive and a large proportion of the 

catchment is forested. Seagrass meadows in Tauranga harbour have declined by one-third since the 

1950s, although some extensive meadows remain. The five sites selected in Tauranga harbour were 

perceived to provide a strong gradient in seagrass condition and exposure to anthropogenic 

stressors, while the five sites in Aotea were considered more homogeneous. The first results of co-

inertia analysis have confirmed these perceptions. The results of more extensive multivariate 

analysis of the dataset will be discussed. 

 

 

ESTIMATING THE ACID DISSOCIATIO N CONSTANTS OF CARBONIC ACID IN 

SEAWATER  

Hugh Doyle   hdoyle@chemistry.otago.ac.nz  

Christina McGraw  

Keith Hunter  

The ocean absorbs approximately 30% of all CO2# produced from the burning of fossil fuels. This 

has resulted in an increase in the concentration of carbonic acid and a decrease in the pH of 

seawater, a process known as ocean acidification. The estimated change in sea surface pH from the 

pre-industrial period to the modern day is approximately 0.1 pH units, which corresponds to a 30% 

increase in hydrogen ion concentration. If reliable estimates of the two acid dissociation constants of 

carbonic acid (K1#, K2#) are available, the thermodynamics of the CO2# system in seawater are fully 

characterized by determination of two of the four measurable anal ytical parameters (total alkalinity, 

A T#; total dissolved inorganic carbon, DIC; partial pressure of carbon dioxide, pCO2#; and pH). 
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However, discrepancies in field and laboratory studies have shown that reliable estimates of K1# 

and K2# are still unavailable. Differences between calculated pCO2# data taken from the Bermuda 

Atlantic Time -Series Study (BATS) have been compared with measurements of atmospheric pCO2# 

taken at Mauna Loa, Hawaii. Depending on which set of K1# and K2# constants is used a different 

conclusion is reached as to whether or not the surface ocean at BATS is in equilibrium or 

undersaturated with the atmosphere. High -precision A T# methods were used to show that the 

inaccuracy in published estimates of K1# and K2# are partly due to underestimation of the effect of 

boric acid and also errors in the calculation methods used to obtain K1#. New experimental methods 

and data analysis techniques were developed to estimate K1# and K2# in the presence of boric acid. 

These improvements significantly  increase both the precision and accuracy of the estimates of these 

constants in seawater. 

 

 

THE EFFECTS OF ANGLING STRESS ON KEY HAEMATOLOGICAL AND OXYGEN 

EQUILIBRIUM PARAMETERS OF SNAPPER ( PAGRUS AURATUS) 

Brendan Dunphy   b.dunphy@auckland.ac.nz  

Rufus Wells  

We sought to identify the strenuous effects of angling on the haematology and oxygen equilibrium 

of snapper (Pagrus auratus), a locally valuable fish species. Using whole blood, we measured 

indicators of aerobic-anaerobic poise following a period of strenuous exercise (angling capture). 

Any perturbations to the blood oxygen transport mechanism were quantified by measuring 

haematological indices, plasma metabolites and the extent, or presence, of fixed acid bohr or root 

effects. Haematological data showed an increase in haemoglobin content, blood lactate, and 

glucose. Conversely, a decrease in venous pH from 7.53 to 7.41 remained within the operational 

zone of the maximal fixed -ÈÊÐËɯ!ÖÏÙɯÌÍÍÌÊÛɯȹ͖7.4-7.8 = -0.95), but above the critical pH at which the 

Root effect suppresses oxygen transport capacity. In light of these data, we conclude that stress-

induced changes reflect a strategy of optimal O2 unloading to tissues with the Root effect unlikely to 

be expressed in the swimming vasculature.  

 

 

WHAT CONTROLS THE DISTRIBUTION OF REEF FISH AT THE SUBTROPICAL 

KERMADEC MARINE RESERVE?  

Tyler Eddy   tyler.eddy@vuw.ac.nz  

Jonathan Gardner  

3ÏÌɯ*ÌÙÔÈËÌÊɯ,ÈÙÐÕÌɯ1ÌÚÌÙÝÌɯÐÚɯ-ÌÞɯ9ÌÈÓÈÕËɀÚɯÓÈÙÎÌÚÛɯÈÕËɯÔÖÚÛɯÐÚÖÓÈÛÌËɯÔÈÙÐÕÌɯÙÌÚÌÙve. It is 

home to many species of reef fish that are not found elsewhere in the country and protects endemic 

and highly vulnerable species from fishery harvest. We aim to explain variation in assemblages of 

temperate and tropical species of reef fish at the Kermadec Marine Reserve by investigating factors 

such as site, spatial scale, depth, trophic structure and season. Underwater visual census (UVC) was 

undertaken to record species, abundance and size class of reef fish at three sites. Statistical analysis 

was employed to determine the contribution of each factor to observed variation.  We have 

identified several factors that are responsible for explaining a significant amount of variation in the 

distribution of reef fish at sites within the Kermadec Marine  Reserve. 

 

 

FIAT LUX: SHINING A LIGHT ON CORALLINE ALGAL DIVERSITY  

Tracy Farr   t.farr@niwa.co.nz 

Kate Neill  

Wendy Nelson  

Judy Broom  

Coralline algae are common and abundant from the poles to the tropics, in the coastal and near-

shore environment. While the y are often dominant organisms in an environment, covering a high 

×ÙÖ×ÖÙÛÐÖÕɯÖÍɯÏÈÉÐÛÈÛȮɯÛÏÌàɯÈÙÌɯÍÙÌØÜÌÕÛÓàɯËÐÚÔÐÚÚÌËɯÈÚɯɁ×ÐÕÒɯ×ÈÐÕÛɂȮɯÖÙɯÓÜÔ×ÌËɯÈÚɯɁÊÖÙÈÓÓÐÕÌɯÊÙÜÚÛɂȮɯ

belying the diversity that occurs. Reflecting this, modern treatments documenting the di versity of 

these organisms in New Zealand have been lacking. Coralline algae are significant for their role in 
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recruitment of invertebrates, as nursery habitat for fishes, and as biodiversity hotspots. Recent 

research has focused on their vulnerability to the impacts of sedimentation, and to acidification 

associated with climate change. To fully understand the impacts of human -mediated changes on 

coralline algae we need good baseline data and an ability to monitor communities and species of 

interest. A crit ical first step is to document and describe calcified algae: without an understanding 

of the species present, measurement of change and understanding of species-specific responses will 

not be possible. Our group, funded by the Ministry of Fisheries, has pr oduced identification guides 

to the common coralline algae of central New Zealand (2005) and northern New Zealand (2009). 

The guides are accessible tools for scientists, students, and resource managers, and highlight the 

diversity within coralline algae in  New Zealand. Using a powerful combination of molecular and 

traditional methods has enabled rapid progress on this group of organisms. By shining a light on 

coralline algae, documenting their diversity in New Zealand, and producing tools for their 

identifi cation, we provide a resource from which researchers and decision-makers can draw, and 

which can inform future research on the ecosystem services that these algae provide and the roles 

and importance of coralline algae in global carbon processes. 

 

 

LARVAL COMPETENCY PERIOD AND NATURAL DISPERSAL CAPACITY OF THE 

INVASIVE COLONIAL ASCIDIAN DIDEMNUM VEXILLUM  

Lauren Fletcher   lauren.fletcher@vuw.ac.nz  

Barrie Forrest  

James Bell 

In New Zealand, biofouling pests have resulted in adverse effects on aquaculture and 

environmental values. Accordingly, management of spread is imperative . One pest species, the 

colonial ascidian Didemnum vexillum, poses a considerable threat to the NZ aquaculture industry. 

Initial attempts to manage Didemnum in the Marlborough Sounds mussel-farming region failed to 

eradicate the species, but there is still interest in whether and to what extent its human-mediated 

spread can be managed at a regional scale. Decisions around managing the human pathways of 

Didemnum spread must consider, among other things, natural dispersal potential; vector 

management is probably not worthwhile for pathways where natural dispersal also occurs. Here 

we use a weight-of-evidence approach to evaluate the natural dispersal potential of Didemnum. We 

describe the results of a regional-scale Didemnum spread monitoring programme, estimate dispersal 

distance from the recorded distribution of the species, and measure the distance of larval 

recruitment from established populations in a field experiment . These estimates are supported by 

an assessment of the planktonic larval competency period and description of larval behaviour in a 

laboratory -reared population . Results showed that Didemnum larvae can survive up to 24 hours in 

plankton, retaining the ability to metamorphose and settle successfully. Collectively, our findings 

indicate that Didemnum has the ability to spread further by natural dispersal than assumed for most 

colonial ascidian species; probably hundreds of metres to kilometres depending on hydrological 

condition s. This information will assist managers in the implementation of effective eradication and 

control efforts, as understanding the importance of natural dispersal relative to human mediated 

dispersal is critical to the management of marine pests. 

 

 

TEMPERAT URE AND SALINITY TOLERANCES OF ZOEA I LARVAE OF AN INVASIVE 

PORTUNID CRAB, CHARYBDIS JAPONICA , IN NORTHEASTERN NEW ZEALAND: 

IMPLICATIONS FOR FURTHER INVASIONS  

Amy Fowler   afow014@aucklanduni.ac.nz 

Nadine Gerner  

Mary Sewell  

The successful invasion of a non-native species depends on several factors, including initial 

colonization and establishment of a self-sustaining population. Populations of the non-native crab 

Charybdis japonica were first recognized in Waitemata Harbour, Auckland, in 2000, most likely 

arriving in ballast waters of an Asian merchant vessel. A survey completed in 2003 found C. japonica 

throughout Waitemata Harbour, and further sampling in 2008 has revealed several well -established 
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populations in estuaries up to 120 km from the putative inv asion point. As the potential for further 

establishment of C. japonica beyond this area may depend on the temperature and salinity 

tolerances of their free-swimming larvae, we quantified the survival of first day C. japonica zoea I 

subjected to temperatures ranging from 5 45°C or salinities from 5 45 ppt in the laboratory. Upon 

hatching, replicate C. japonica larvae were directly transferred from 21°C and 34.6 ppt seawater to 

either pre-heated filtered seawater at the experimental temperature or one of the salinity values 

prepared using artificial seawater or filtered rainwater. Behaviour and death rates of the larvae 

were monitored over a 24 hour period in the absence of food. The results show that C. japonica zoea 

I tolerate a broad range of temperatures and salinities  and can survive natural conditions in 

northeastern New Zealand.  The potential for C. japonica to invade other New Zealand and South 

Pacific estuaries and harbours is discussed. 

 

 

ROCKY REEF COMMUNITIES OF THE BOUNTY AND ANTIPODES ISLANDS  

Debbie Freeman   dfreeman@doc.govt.nz 

Sean Cooper 

Greig Funnell  

Don Neale  

During March 2009, we completed an expedition to the Bounty and Antipodes Islands, in New 

9ÌÈÓÈÕËɀÚɯ2ÜÉÈÕÛÈÙÊÛÐÊɯÙÌÎÐÖÕȭɯ3ÏÌɯÈÐÔɯÖÍɯÖÜÙɯÙÌÚÌÈÙÊÏɯÞÈÚɯÛÖɯËÌÚÊÙÐÉÌɯÛÏÌɯÐÚÓÈÕËÚɀɯÕÌÈÙÚÏÖÙÌɯ

benthic assemblages, the trophic interactions among the terrestrial and nearshore marine 

environments, and to document some of the marine biodiversity of these World Heritage islands.  

Taxonomic collections, photoquadrats, remote video camera and diver observations were used to 

describe the structure of the subtidal rocky reef communities at sites around both island groups. 

Although the islands are within the same biogeographic region and are only 100 nautical miles 

apart, we found significant differences in  their species composition, particularly in the relative 

abundance of various functional groups. The Antipodes Island subtidal rocky reefs were dominated 

by extensive areas of plating nongeniculate coralline algae, with associated fauna, including a 

distin ctive bryozoan community. In contrast, the Bounty Islands were dominated by filter - and 

suspension-feeding encrusting invertebrates, primarily sponges, with a significant component of 

mussels and barnacles. There are several possible explanations for the marked differences, 

including contrasting geology, oceanography and nutrient input from the adjacent terrestrial 

environment. The high biomass and important ecological role of coralline algae at Antipodes Island 

suggests that any decrease in these through ocean acidification may have significant implications 

for nearshore community structure. Our findings will inform the management of these islands, 

including proposals for the establishment of marine protected areas in this biogeographic region, 

provides a baseline for monitoring future change at the islands, and contributes to knowledge of 

-ÌÞɯ9ÌÈÓÈÕËɀÚɯ2ÜÉÈÕÛÈÙÊÛÐÊɯÉÐÖËÐÝÌÙÚÐÛàȭ 

 

 

IMPLICATIONS OF BACTERIAL FILMS THAT PROMOTE MUSSEL SETTLEMENT FOR 

AQUACULTURE  

Annapoorna Ganesan   aganesan@aut.ac.nz 

Andrea Al faro 

John Brooks 

Tim Young  

Colleen Higgins  

John Robertson 

Noemi Gutierrez -Maddox  

The New Zealand native green-lipped mussel, Perna canaliculus, is of significant commercial 

importance to the aquaculture industry, with exports exceeding NZ $200 million per annum. This 

shellfish industry depends almost entirely on the wild -caught spat attached to seaweed to meet 80% 

of its seed requirements. In the wild, the mussel larvae (220 300 µm) remain planktonic for about 

six weeks, before settling onto suitable substrata. A range of filamentous macroalgae and hydroids 

are the primary settlement sites for mussels, prior to their transfer to the rocky shore (secondary 
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settlement). The strong affinity to specific macroalgae has been attributed to morphological and 

chemical settlement cues. However, the role of bacterial biofilms, routinely observed on the surfaces 

of the seaweeds, has not been addressed thus far. The effect of marine bacterial biofilms on larval 

settlement of P. canaliculus larvae were analysed in the laboratory. Marine bacterial species from 

seaweeds, seawater, and mussels, were isolated and screened for their ability to induce mussel 

larval settlement. Two unique mono -specific Gram-positive bacterial biofilms have been 

demonstrated to significantly induce  larval settlement (80%), when compared to controls. 

Moreover, cell-free extracts of the biofilm (biofilm exudates) provided similar results, highlighting 

that the settlement cue was associated with the quorum sensing pathway of bacterial biofilms. 

Further  experiments have shown that the planktonic bacterial cells (prior to forming a biofilm) did 

not produce a settlement cue. Also, the biofilm of a Gram-positive rod isolated from one macroalga 

had no significant inductive effect, and dramatically increased larval mortality. These results reflect 

the strong specificity of these bacterial species as larval attractants or repellents. Currently, these 

bacteria are being indentified to species level, and the chemistry of biofilm exudates is being 

characterised. The results of this research have direct implications for the development of pre -

conditioned biofilm ropes that improve settlement and retention of mussels in farm settings.  

 

 

A MESOSCALE MODEL INTERCOMPARISON OF COASTAL REFRACTIVITY  

Sally Garrett   s.garrett@dta.mil.nz 

Tracy Haack  

Chang Wang 

Anna Glazer  

Rob Marshall  

The vertical structure of the maritime atmospheric boundary layer has a pronounced effect upon 

radar and communications systems. High -resolution numer ical weather prediction (NWP) forecast 

fields of temperature, pressure, and vapor pressure should be able to be used to diagnose the 

refractive index of the atmosphere. To evaluate the current ability of mesoscale models to forecast 

refractive conditions i n a littoral setting, an international collaboration developed: the U.S. Naval 

1ÌÚÌÈÙÊÏɯ+ÈÉÖÙÈÛÖÙàɀÚɯ". ,/2®1Ȱɯ&ÙÌÈÛɯ!ÙÐÛÈÐÕɀÚɯ4ÕÐÍÐÌËɯ,ÖËÌÓɯȹ4,ȺȰɯ-ÌÞɯ9ÌÈÓÈÕËɀÚɯ,,ƙȮɯÈÕËɯ

"ÈÕÈËÈɀÚɯ&$,ȭɯ$ÈÊÏɯÔÖËÌÓɯÞÈÚɯÙÜÕɯÖÝÌÙɯ6ÈÓÓÖ×Úɯ(ÚÓÈÕËȮɯ5ÐÙÎÐÕÐÈȮɯ42 ɯÈÕËɯ!ÈàɯÖÍɯ/ÓÌÕÛàȮ New 

Zealand during periods of extensive field measurement data collection along radials extending to 

~100 km from shore. Field data include helicopter vertical profiles, unmanned aerial vehicle 

profiles, hourly surface met tower observations and surface buoy time -series, along with a boat-

mounted transmitter and shore -based receiver measurement propagation pathloss.  The model 

evaluation included intercomparison of  ducting characteristics such as duct strength, thickness and 

base height, these parameters provided insight into the spatial evolution of the refractive 

environments for both of the field sites.  An evaluation of standard statistical metrics of the 

predicted refractivity and ducting quantities suggested potential for model forecast system 

improv ements that would have the greatest impact on refractivity. A detailed investigation of these 

refractive patterns links them to variations in the vertical distribution of water vapor associated 

with the myriad mesoscale forcing mechanisms that contribute t o structure in the surface, boundary 

and entrainment layers. The relative importance of several key forcing mechanisms will be 

considered at the conference. 

 

 

CADMIUM ISOTOPIC COMPOSITION IN OYSTER AND SEAWATER SURROUNDING THE 

SOUTH ISLAND OF NEW ZEALAND  

M elanie Gault -Ringold   melaniegr@chemistry.otago.ac.nz 

Claudine Stirling  

Russell Frew  

Keith Hunter  

Cadmium (Cd) in conjunction with phosphate (PO 4#) has been used as a paleoproxy for 

understanding nutr ient and CO2# cycling in historic oceans.  However, our limited knowledge of Cd 

biogeochemical cycling in the oceans has led to many assumptions being used in the application of 

mailto:s.garrett@dta.mil.nz
mailto:melaniegr@chemistry.otago.ac.nz
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the Cd/PO4# proxy.  New techniques, double spiking combined with multiple -collector ICP-MS (MC 

ICP-MS), have increased our ability to measure Cd isotope fractionation. The simultaneous 

collection of multiple Cd isotopes results in high precision measurements allowing the resolution of 

small fractionations. Research, using these techniques, has already shown a biological fractionation 

of Cd in seawater, thought to be caused by phytoplankton uptake. This fractionation of Cd is 

thought to be very pronounced in dredge oysters ( Ostrea lutaria) found off the south coast of New 

Zealand.  These oysters have extremely high concentrations of Cd (2 ppm) despite a lack of point 

source pollution in the surrounding waters.  We have proposed these oysters have high levels of Cd 

due to their food source (phytoplankton) that are actively using Cd and therefore, further 

increasing the fractionation signal. These techniques will also be used to further the understanding 

of Cd fractionation in both seawater and phytoplankton. Phytoplankton growth experiments will 

help to determine what other metals such as Zn and Fe influence the uptake of Cd by 

phytoplankton and also if there is a species dependant uptake of Cd and how that influences 

isotopic signatures. All of this information will help to determine and improve the effectiveness of 

the current Cd/PO4# proxy, increasing our understanding of nutrient cycling and CO 2# cycling in our 

oceans and how they might change with a changing climate. 

 

 

DOES PREDATION BY SHRIMP CONTROL THE DISTRIBUTION OF THE NEW ZEALAND 

SALTWATER MOSQUITO, OPIFEX FUSCUS, ON THE ROCKY SHORE? 

Shane Geange   shane.geange@vuw.ac.nz 

Opifex fuscus is an endemic New Zealand mosquito that inhabits exposed rocky coasts. The coastal 

environment is an uncommon habitat for mosquitoes, with less than 5% of described mosquito 

species regularly breeding in brackish water. On the Wellington south coast, females lay their eggs 

in rock pools above high tide. While larvae inhabit most rock pools beyond the splash zone at high 

tide, within the splash zone their distribution is patchy. Having identified O. fuscus as capable of 

tolerating salinities ranging from 0 47 ppt, previous research has unsuccessfully invoked a range of 

other abiotic variables to explain this patchy distribution. Here, I demonstrate that the patchy 

distribution of O. fuscus larvae with in the splash zone may be due to predation by the endemic New 

Zealand glass shrimp, Palaemon affinis. Using surveys, I show that within the splash zone, O. fuscus 

larvae occupy rock pools in which shrimp are absent (Chi -squared test: p = 0.028). Then using a 

laboratory study, I confirm predation of O. fuscus larvae by shrimp , and quantify the rate of 

predation across a range of shrimp sizes. Over 24 hrs, small shrimp (16 mm) consumed 8 larvae, 

while large shrimp (57 mm) ate up to 236. Finally, I present results from a BACIPS-type field 

experiment where I introduce shrimp to rock pools inhabited by O. fuscus larvae, and monitor 

resultant changes in larval density. Taken together, these results suggest that predation by P. affinis 

controls the lower distributi on O. fuscus larvae. 

 

 

MESOSCALE MODELLING OF ENHANCED ANTARCTIC POLAR STRATOSPHERIC 

CLOUD FORMATION DUE TO OROGRAPHIC GRAVITY WAVES  

Steve George   steve.george@canterbury.ac.nz 

The role of Polar Stratospheric Clouds (PSCs) in polar ozone depletion was first identified over 

twenty years ago. Heterogeneous chemical reactions on PSC particles are the central process in 

chlorine activation and consequent ozone depletion. Three categories of PSCs are generally 

recognized: type Ia, composed of solid phase nitric acid trihydrate (NAT); type Ib, composed of 

supercooled ternary solution (STS); and type II, composed primarily of ice. The three categories of 

PSC form in the stratosphere at progressively colder temperatures, and each type is in evidence 

during the Anta rctic seasonal "ozone hole". Threshold PSC formation temperatures applied to Met 

Office atmospheric analysis fields allows one to estimate the evolution of PSC areal coverage. 

Recent analysis of POAM II aerosol extinction data have shown enhanced, early season (June/July) 

PSC formation beyond that predicted from the Met Office analysis. CHAMP RO temperature 

measurements have indicated that this enhancement is due to temperature perturbations associated 

with small -scale structure; the hypothesis being that these structures are the stratospheric 

manifestation of orographically induced gravity waves. This presentation will report on the results 
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of mesoscale atmosphere simulations (using WRF  the Weather Research and Forecasting Model) 

over the Antarctic penins ula; a known orographic gravity wave "hotspot". Estimates of the seasonal 

evolution of PSC formation will be calculated using appropriate temperature thresholds. Further 

work on the offline -coupling of WRF to a PSC microphysical model will also be addressed. 

 

 

TEMPERATURE AND SALINITY TOLERANCES OF ZOEA I LARVAE OF AN INVASIVE 

PORTUNID CRAB, CHARYBDIS JAPONICA , IN NORTHEASTERN NEW ZEALAND: 

IMPLICATIONS FOR FURTHER INVASIONS  

Nadine Gerner  

Mary Sewell  

The successful invasion of a non-native species depends on several factors, including initial 

colonization and establishment of a self-sustaining population. Populations of the non-native crab 

Charybdis japonica were first recognized in Waitemata Harbour, Auckland, in 2000, most likely 

arriving in ballast waters of an Asian merchant vessel. A survey completed in 2003 found C. japonica 

throughout Waitemata Harbour, and further sampling in 2008 has revealed several well -established 

populations in estuaries up to 120 km from the putative invasion point. As the potent ial for further 

establishment of C. japonica beyond this area may depend on the temperature and salinity 

tolerances of their free-swimming larvae, we quantified the survival of first day C. japonica zoea I 

subjected to temperatures ranging from 5 45°C or salinities from 5 45 ppt in the laboratory. Upon 

hatching, replicate C. japonica larvae were directly transferred from 21°C and 34.6 ppt seawater to 

either pre-heated filtered seawater at the experimental temperature or one of the salinity values 

prepared using artificial seawater or filtered rainwater. Behaviour and death rates of the larvae 

were monitored over a 24 hour period in the absence of food. The results show that C. japonica zoea 

I tolerate a broad range of temperatures and salinities and can survive natural conditions in 

northeastern New Zealand.  The potential for C. japonica to invade other New Zealand and South 

Pacific estuaries and harbours is discussed. 

 

 

SOUTHERN CONNECTIONS: POPULATION CONNECTIVITY ASSESSED WITH 

MOLECULAR AND OCEANOGRAPHIC TOOLS  

Sharyn Goldstien   sharyn.goldstien@canterbury.ac.nz  

Steven Chiswell  

Neil Gemmell  

David R Schiel  

Spatial and temporal scales at which populations are connected by planktonic dispersal are 

fundamental to the ecology and evolution of sessile marine invertebrates, and molecular tools have 

revolutionised the way that we assess the level of population connectivity in marine environments. 

However, our results show that caution is required when inferri ng ecological or evolutionary 

processes from genetic patterns alone, as history is often masked by genetic homogeneity. We 

examined the genetic structure of the intertidal limpet Cellana strigilis, a species complex distributed 

around southern New Zealand,  and the Chatham and SubAntarctic Islands, and compared these 

genetic patterns to the oceanography described by surface drifters and satellite-derived 

measurements of ocean currents since 1993. Partial sequences from mitochondrial cytochrome b, 

12S and 16S genes reveal two genetic lineages that separate the Chatham, Bounty and Antipodes 

Island populations from the New Zealand mainland, Auckland and Campbell Island populations. 

The genetic homogeneity observed within the two lineages, in conjunction with lar val modelling, 

suggests that the populations are presently isolated but may have been colonised through long-

distance dispersal from the southern island populations.  
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NEW ZEALAND SEAS ɬ LEVELS RISING, PH FALLING?  

Hugh Grenfell    h.grenfell@geomarine.o rg.nz  

Bruce Hayward  

Roland Gehrels  

Brigida Figueira  

Ashwaq Sabaa 

What are the present and historic rates, and variability around NZ, of relative sea -level rise, and 

does the recorded accelerated rise parallel increases in greenhouse gases? Does green-house-gas-

related acidification of the oceans impact shelled marine organisms in pH -sensitive environments?   

A  study of the NZ record of sea-level rise in the last 500 yrs is underway using salt-marsh 

foraminifera to provide estimates of pre -tide-gauge sea levels. Aims include extending the NZ tide 

gauge record (post 1900), characterise sea-level variability, improving predictions of future sea -level 

change, and investigating a hypothesis that the present period of rapid rise coincides with increases 

in greenhouse gases. Work at Pounawea in the Catlins indicates sea level was rising slowly (0.3±0.3 

mm yr -1) before 1900, but during the 20th century increased to 2.8±0.5 mm yr-1. Age models have 

been constructed using 14C, 206Pb/207Pb, Pb/Sc, 137Cs, charcoal and palynology. A similar story is 

emerging further south with studies at Waikawa Harbour (20 th century rate c. 3.5 mm yr-1) and 

Mokomoko Inlet (4 5 cm in last 10 15 yrs; ~0.3+/-0.1mm yr-1); and in NW Nelson at Whanganui 

Inlet. In most NZ estuaries a zonation from calcareous benthic foraminiferal faunas in the lower 

parts (high salinity and pH), to agglutinated faunas in the upper estuary (low salinity and pH) is 

apparent. Increased ocean acidification has been recorded over the last 150 years. At Whanganui 

Inlet , NW Nelson we do not have an adequate age model as yet but preliminary results show 

selective loss of some higher magnesium calcite benthic foraminifera (miliolids) and ostracods 

upcore that could be attributed to decreasing pH.  

 

 

THE EFFECT OF MICROALGAL  AND FORMULATED DIETS ON THE PERFORMANCE OF 

GREEN-LIPPED MUSSEL SPAT PERNA CANALICULUS   

Yue Gui   ygui004@aucklanduni.ac.nz 

Andrew Jeffs  

Nancy Nevejan  

The green-lipped mussel , Perna canaliculus, is extensively cultured in New Zealand (~90,000 tonnes 

per year), accounting for nearly 5% of global mussel production. However, the collection of wild 

mussel spat is extremely variable in its quality, quantity and timing of arrival, which can hamper 

the continuity of supply of mussels to international markets. The hatchery rearing of P. canaliculus 

spat is aiming to overcome the unstable supply of wild mussel spat and underpin the rapid growth 

of the New Zealand mussel industry. The purpose of current study is to evaluate the efficiency of a 

formulated artificial di et, MySpat, for use with green-lipped mussel spat as a less-costly substitute 

for live microalgal feeds. This formulated diet has gained commercial recognition in the nursery 

rearing of  spat of the blue mussel Mytilus galloprovincialis. Different combinati ons of live microalgae 

and MySpat were fed to mussel spat of a range of sizes and growth and survival were measured. 

Our experimental results showed that this artificial diet could replace up to two thirds of the algae 

requirement while supporting excellen t mussel growth, indicating the product could be effective as 

a potential low -cost algae alternative for the nursery culture of green-lipped mussel spat. The 

ontogenetic changes in the structures and surface morphology of gill filaments  in this species were 

also examined and related to changes in particle selection and the utilization of  artificial food 

particles by the spat of this mussel species. 

 

 

NESTED SIMULATIONS OF THE SOUTHLAND CURRENT  

Mark Hadfield  m.hadfield@niwa.co.nz  

Niall Broekhuizen  

A series of three nested ocean models has been set up for the southeast coast of New Zealand with 

the ultimate aim of estimating larval connectivity patterns along the coast. All nesting is one -way 

and off -line, using the ROMS ocean model. The outer model is a non-assimilating, climatological 
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model for the New Zealand region at 10 km resolution. This model has been shown to generate a 

realistic Southland Current along the continental shelf edge. The intermediate model is at 2.5 km 

resolution and covers the continental shelf for a distance of 100 km, in order to represent the effect 

of fluctuating winds on the flow. Validation at this scale is available from historical current meter 

data. The inner model is at 0.625 km resolution. The interface between the outer and intermediate 

models was problematic because the outer model is forced by steady winds, whereas the 

intermediate model uses fluctuating winds (as does the inner model). No fully satisfactory 

boundary formulation was found, but a near -boundary nudging zone gi ves acceptable results. 

Results from the model will be presented, concentrating on the first -order effects of fluctuating 

wind forcing on the variability in the current.  

 

 

BACKGROUND AEROSOL INPUT TO URBAN AIR QUALITY  

Mike Harvey   m.harvey@niwa.co.nz 

Guy Coulson  

This paper discusses the influence of the background atmospheric aerosol on urban air quality 

measures. The National Environmental ambient air quality Standards (NES ambient standards) for 

-ÌÞɯ9ÌÈÓÈÕËɀÚɯÍÐne particulate matter (PM 10) sets a concentration limit of 50 µg m-3 as a 24 hour 

average. This limit is set without reference to the natural background concentration of PM 10 aerosol, 

which comprises materials such as wind-blown sea-salt, mineral dusts, natural biomass burning 

and natural sulfate aerosol. The major New Zealand urban centres are all coastal cities and there is 

significant transport of sea-salt salt aerosol inland under windy conditions. In addition, some of the 

highest PM10 measurements ever recorded have been during incursions of material from Australian 

bush fires. The advection of background aerosol into the urban atmosphere serves to elevate the 

PM10 concentration as well as chemically interact with some urban emissions. We review available 

information and data on background aerosol in New Zealand and discuss its impact on PM 10.  Can 

the background exceed the NES? Are there more appropriate metrics for aerosol air quality 

standards and ambient anthropogenic aerosol impact that better account for this background?  

 

 

EFFECT OF SUBMERGED PLATEAUX ON PLEISTOCENE GYRAL CIRCULATION AND SEA -

SURFACE TEMPERATURES EAST OF NEW ZEALAND ɬ PREDICTING PATTERNS OF 

FUTURE WARMING  

Bruce Hayward   b.hayward@geomarine.org.nz  

George Scott 

Martin Crundwell  

Ashwaq  Sabaa 

Helen Neil  

Pleistocene records of sea surface temperature (SST) indicate that predicted future warming east of 

New Zealand is unlikely to be uniform. In the mid -latitude open ocean, warm surface water masses 

cool and move equatorward during glacial coolings, and polarward during interglacial warmings 

resulting in relatively simple, predictable SST changes. Our studies of 1100 planktic foraminiferal 

faunas from 4 cores extending back 1 million years, provide proxy records of SST (artificial neural 

network estimates) through 13 glacial -interglacial cycles. These show that SST changes were highly 

variable east of New Zealand with interglacial to glacial ranges of mean annual SSTs of 3 16°C near 

the head of Bounty Trough, but only 10 19°C along the north side of Chatham Rise. We infer that 

this variability results from the interaction between surface currents and fronts with the complex 

submerged topography. The Subtropical and Subantarctic Fronts appear to have remained aligned 

with the Chatham Rise and southeast side of Campbell Plateaux respectively through all cycles. 

Strong jetting of surface waters northwards (during glacials) and southwards (during interglacials) 

through Mernoo Saddle (west end of Chatham Rise), and northwards (during glacials) throu gh 

Pukaki Saddle (between Campbell and Bounty Plateaux) is inferred to have produced much of the 

observed SST variability. Our results suggest that in the next few centuries surface waters in the 

west Bounty Trough will warm more than those east of the Nor th Island.  
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CONTRASTS IN THE RECENT INTRODUCTIONS OF TWO TUNICATES TO NORTHERN 

NEW ZEALAND  

Bruce Hayward   b.hayward@geomarine.org.nz  

Margaret Morley  

The recent introduction to northern New Zealand of two t unicates, the club sea-squirt (Styela clava) 

and cunjevoi (Pyura praeputialis), exhibit contrasting patterns of arrival, spread and potential 

impacts. Both were likely introduced via fouling on international boats, both attach to hard 

substrata at low tida l and shallow subtidal depths, and when first identified both were well 

established, probably having been present for 3 10 years. The similarities end there however. The 

club sea-squirt colonises relatively sheltered environments. After arrival, this speci es spread rapidly 

around the inner Hauraki Gulf over a three year period (2002 2005). It has since been transported to 

several ports around NZ, and has caused fouling problems in northern Europe. When first 

identified from NZ in 2005 its arrival caused maj or concern and rapid surveys were undertaken to 

establish the viability of eradication. It is causing biofouling problems for aquaculture in Hauraki 

Gulf, although in most natural rocky shore environments its numbers are generally too low to have 

a major impact on the native biota. Conversely, cunjevoi colonises exposed, rocky environments 

and since its arrival ~ 5 years ago it has not spread far (9 km) around the rocky shores of Cape 

Maria van Dieman. This species was probably introduced from Australia, al so the inferred source 

for the cunjevoi that has taken over the low tidal rocks in Chile in the last 100 years. When first 

reported from NZ in 2007 its arrival caused no major concern or response, as it was not seen to be 

an economic threat to aquaculture. Where cunjevoi has colonised, it forms a dense mat, 5 10 cm 

thick, on low tidal rocks. It completely overgrows and kills existing native biota, including green -

lipped mussels, forming a new distinctive low -tidal zone, just as it does in Australia and Chil e. 

Whether it will have any impact on the nearby Ninety Mile Beach mussel spat fishery is unknown; 

it may take decades to spread south down the exposed coasts of Northland and Auckland because 

of wide habitat gaps.  

 

 

PRECIPITATION EVENTS DURING THE RECENT DROUGHT ON THE CANADIAN 

PRAIRIES  

William Henson   william.henson@mcgill.ca  

Hannah Carmichael  

Ronald Stewart  

The climate system is characterized by extremes in the hydrological cycle. Occurrences of drought 

and catastrophic precipitation are inherent manife stations of this. Though drought is characterized 

by a general trend of dryness in a region, the reality is that both extreme precipitation and extreme 

dryness can occur in close proximity. This work focuses on extreme precipitation events occurring 

during  the recent multi -year catastrophic drought over the Canadian Prairies (1999 2005). Its 

objective is to better understand the occurrence of heavy precipitation occurring during a multi -

year drought. Data from 14 weather station sites throughout the Prairie  Provinces were examined 

from 1960 to 2006 to place this recent drought into perspective. Extreme precipitation events were 

identified by their accumulated precipitation in comparison to the monthly average precipitation at 

that site. Only events in which the associated precipitation was greater than the monthly average 

were considered. The accumulations achieved in some of these events can be 23 times the monthly 

average. It was found that, according to this definition, extreme precipitation events did oc cur 

slightly more often during the recent drought than expected from climatology. The characteristics 

of these extreme precipitation events were examined in detail using a number of different 

observational and model datasets. Some events were mainly long-lived stratiform events, whereas 

others were short-lived and mainly convective. The seasonal occurrence of these events was 

investigated as well as the severity of the drought when the events occurred. These and other 

results will be presented. 
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CLOUD MOT ION FROM MISR SATELLITE DATA USING NOVEL STEREOGRAPHY 

APPROACH AND COMPARISON WITH MODEL DATA  

Aaron Herber   aher021@aucklanduni.ac.nz 

Roger Davies  

A fully automated retrieval of cloud motion from a polar orbiting satellite using multiangle 

imagery is described and the results are compared to model data for validation. The Multi -angle 

Imaging SpectroRadiometer (MISR) is part of the payload for the Terra spacecraft launched in 

December 1999.  It has 9 separate pushbroom cameras observing the Earth at nine discrete angles. 

3ÏÌɯÈ××ÙÖÈÊÏɯÞÌɯÏÈÝÌɯÜÚÌËɯÛÖɯÍÐÕËɯÛÏÌɯ,(21ɯ"ÓÖÜËɯ,ÖÛÐÖÕɯ5ÌÊÛÖÙÚɯȹ",5ɀÚȺɯÐÚɯÚÛÌÙÌÖÎÙÈ×Ïàȭɯ6ÐÛÏɯ

the 9 separate cameras viewing the Earth, a point on the Earth is observed at all 9 angles within a 7-

minute interval. Comparing these images provi des an independent and wholly geometric means to 

ÖÉÛÈÐÕɯ",5ɀÚɯÈÕËɯÊÓÖÜË-top heights without any dependence on ancillary information. National 

Centres for Environmental Prediction (NCEP) reanalysis data uses geostationary satellite data and 

active measurements to create an Earth model climate. This means that the information the model is 

based on is densely measured over regions in the Northern Hemisphere but is sparsely measured 

over regions of the Southern Hemisphere. MISR satellite observations provide a means for filling 

the temporal and spatial gaps in the wind network. Using the NCEP data means that comparison of 

regions of the data-dense North can initially be used to show the accuracy of the MISR 

stereographic algorithm and comparisons of regions of t he data-sparse South can be used to show 

the accuracy of the NCEP model in the South. Winds at low levels over the Southern Oceans, in 

particular, show interesting differences, with model appearing to have a fast speed bias when 

observational data is lacking. The comparisons suggest that the MISR cloud-track winds are of 

comparable quality to geostationary cloud drift winds and scatterometer winds routinely used for 

global forecast models, and MISR winds can provide novel information not available from othe r 

data sources to improve reanalysis models in the future. 
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REDUCE EGG PRODUCTION OF WHITEBAIT IN MAJOR RIVERS  

Mike Hickford   mich ael.hickford@canterbury.ac.nz  

David Schiel  

Source-sink dynamics are relevant to a wide range of species that cross habitat boundaries to 

complete their life histories. Where there are few or no feedbacks between the attractions to sink 

populations and the  causes of life history traps where some life phase cannot be completed, these 

ÈÙÌɯÛÌÙÔÌËɯɁÈÛÛÙÈÊÛÐÝÌɯÚÐÕÒÚɂȭɯ#ÐÈËÙÖÔÖÜÚɯÍÐÚÏÌÚɯÚÜÊÏɯÈÚɯÚÈÓÔÖÕÐËÚɯÈÕËɯÞÏÐÛÌÉÈÐÛɯÈÙÌɯ×ÈÙÛÐÊÜÓÈÙÓàɯ

prone to the hazards of attractive sinks because to complete their life histories it is necessary for 

them to cross marine and freshwater ecosystems and, in the case of whitebait such as Galaxias 

maculatus, terrestrial habitats in the riparian zone near river mouths. Here we discuss the latest 

findings in a long -term, FRST-funded pro ject on degraded habitats affecting riparian -ocean 

coupling in whitebait. We show that spawning habitat is highly restrictive in this species and that 

there is a negative correlation between stream/river size and spawning success, as measured by egg 

produc tion. Experimental manipulations have given us clear pointers in where and how restorative 

ÔÌÈÚÜÙÌÚɯÚÏÖÜÓËɯÉÌɯÛÈÒÌÕȭɯ3ÏÌɯÈÓÛÌÙÈÛÐÖÕÚɯÛÖɯÚ×ÈÛÐÈÓÓàɯÌß×ÓÐÊÐÛɯɁÎÈÛÌÞÈàÚɂɯÐÕɯÛÏÌɯÌÈÙÓàɯÓÐÍÌɯÏÐÚÛÖÙàɯÖÍɯ

whitebait have led to population bottlenecks in many large an d heavily fished rivers. This work will 

feed directly into larger national imperatives to improve and restore habitats of this iconic New 

Zealand species. 

 

 

SEDIMENTAL JOURNEYS IN THE INTERTIDAL ZONE: INTERACTIONS WITH 

PERENNIAL BENTHIC ALGAE AFFECT RECRUI TMENT AND DIVERSITY  

Tania Hurley   tdh31@student.canterbury.ac.nz  

David Schiel  

Sedimentation has a major impact on coastal reefs and is increasing worldwide because of multiple 

anthropogenic stressors and possibly climate change. Sediments interact with benthic species, 

particularly perennial turfing and fucoid algae. Because fucoids facilitate diversity in much of the 

mailto:michael.hickford@canterbury.ac.nz
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intertidal zone, impacts on their growth and survival underlie many of the biological processes 

structuring these communities. To test the relationships between sediments and algal communities, 

five field sites were established around the Kaikoura peninsula, across 3 sedimentation gradients 

from low to high. Sediment traps monitored over 13 months showed considerable spatial and 

seasonal variation in sediment flux. However, the benthic sediment environment remained 

relatively stable and was tightly controlled by the biomass of turfing coralline algae. To determine 

the interaction of turfs and sediments in structuring communities, experimental d isturbances were 

done by manipulating sediment depth, height of turf and fucoid canopies to test community 

responses. Over 13 months, two distinct effects were seen. First, direct effects of sedimentation 

favoured ephemeral algae and also those with tough thalli. Secondary to this was an alteration of 

species interactions due to the shifts in community composition. Lab -based experiments showed 

important species differences in their abilities to recruit to primary substrata in the presence of a 

sediment layer. This study shows that if sedimentation increases, as predicted by most climate 

change scenarios, there is likely to be a a shift in community structure, as habitat-defining fucoids 

decline through recruitment failure, and tough filamentous and turfing a lgae become dominants, 

punctuated with episodic ephemeral blooms.  

 

 

SEASONAL AND LATITUDINAL VARIATION IN THE DIET OF THE NEW ZEALAND 

BUTTERFISH ( ODAX PULLUS ) 

Jethro Johnson   jjoh090@aucklanduni.ac.nz 

David Raubenheimer  

Howard Choat  

Kendall Clements  

Recent studies have suggested that temperature constrains the digestion of plant material, limiting 

herbivory in marine ectotherms at high latitudes. The New Zealand butterfish Odax pullus provides 

an example of an ectothermic herbivore that is successful in a cold temperate marine environment. 

This study examined the diet of Odax pullus across a latitudinal gradient of 15° within New 

Zealand. Its aim was to compare patterns of diet choice and assimilation efficiency with differences 

in life history and demograp hy in the populations studied. A total of 540 fish were collected from 

ÛÏÙÌÌɯÓÖÊÈÛÐÖÕÚɯÊÖÝÌÙÐÕÎɯÛÏÌɯÚ×ÌÊÐÌÚɀɯÙÈÕÎÌȭɯ(ÕɯÖÕÌɯÓÖÊÈÛÐÖÕȮɯ'ÈÜÙÈÒÐɯ&ÜÓÍȮɯÚÈÔ×ÓÌÚɯÞÌÙÌɯÊÖÓÓÌÊÛÌËɯ

monthly over two consecutive years. Sub-samples of the foregut were analysed to determine diet. 

The remaining gut was divided into five equal sections to allow study of nutrient uptake from the 

digesta. Nitrogen was determined via Kjeldahl digestion and total protein determined using high -

performance liquid chromatography. For comparison wi th diet data, stable isotope analyses were 

ÊÈÙÙÐÌËɯÖÜÛȮɯ×ÙÖÝÐËÐÕÎɯϗ15-ɯÈÕËɯϗ13C values for samples of muscle tissue collected at each location.  

Adult Odax pullus were exclusively herbivorous throughout the distribution studied. They 

consumed predominantly brown algae at all three locat ions, with composition of the diet varying 

across both season and location. Seasonal differences in protein intake were observed in Hauraki 

Gulf and found to be sex specific, females showing greater protein intake over the spawning 

months. Preliminary data  suggests no clear correlation between latitude and protein consumption. 

Similarly, nitrogen isotope data showed no clear trend with increasing latitude. We could therefore 

find no evidence for a temperature constraint on herbivory in this species.  

 

 

THE EFFECT OF CURRENT VELOCITY AND DENSITY ON AUSTROVENUS STUTCHBURYI 

CLEARANCE RATES  

Hannah Jones   hfej1@students.waikato.ac.nz 

Conrad Pilditch  

Karin Bryan  

David Hamilton  

Austrovenus stutchburyi (New Zealand cockle) is an intertidal suspension-feeding bivalv e, 

commonly found in high density ( c. 600 ind. m-2) beds. Previous studies have shown that grazing by 

such beds can exert a significant top-down control on phytoplankton biomass, and if lost can cause 

large shifts in ecosystem structure and function. Estimates of bivalve filtration rates are therefore 
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crucial in quantifying their impacts on energy flow in coastal environments. Laboratory derived 

filtration rates are often based on small numbers of animals feeding in isolated chambers under 

unrealistic flow conditions. Consequently, when extrapolated bed filtration capacity is 

overestimated. Here we used annular flumes to replicate boundary layer flows, and measured the 

effects of cockle density (0 1000 ind. m-2) and flow speed (2 15 cm s-1) on bed filtration  rates. 

Treatments consisted of three flow speeds and six cockle densities spanning ranges typically 

observed on tidal flats.  These treatments also allowed us to investigate the possible interaction 

between bottom roughness generated by cockles (feeding currents and bed topography) and 

vertical mixing in the boundary layer.  We hypothesised that at low flow speeds and high cockle 

densities the bed roughness might generate greater turbulence and vertical mixing, replenishing 

food supply to the cockles, and thereby increasing filtration rate. Preliminary results indicate a 

strong interaction between flow speed and cockle density on bed filtration rates.  High density beds 

have the capacity to filter c. 100 250 L m-2 hr -1, and bed filtration rate increases substantially with 

increasing flow speed. 

 

 

THE FOOD AND FEEDING RELATIONSHIPS OF 12 MID -SLOPE FISH SPECIES FROM 

NORTHEASTERN CHATHAM RISE, WITH NOTES ON THE DIETS OF SEVEN OTHERS  

Matthew Jones   majones@aut.ac.nz 

The food and feeding relationships of 11 fish species from 901ɬ1196 metres water depth from 

northeastern Chatham Rise (NECR) are described: long-nosed velvet dogfish (Centrocymnus 

crepidaterȺȮɯ!ÈßÛÌÙɀÚɯËÖÎÍÐÚÏɯȹEtmopterus baxteri), shovel-nosed dogfish (Deania calcea), basketwork eel 

(Diastobranchus capensis), large-scaled brown slickhead (Alepocephalus Ú×ȭɯ  ȺȮɯ "Ö×ÌɀÚɯ ÚÓÐÊÒÏÌÈËɯ

(Xenodermichthys copei), serrulate rattail (Coryphaenoides serrulatus) four -rayed rattail ( C. 

subserrulatus) warty oreo (Allocyttus verrucosus), orange roughy (Hoplostethus atlanticus), and robust 

cardinal fish ( Epigonus robustus). Fish ate a variety of benthic and/or benthopelagic prey, with some 

species exhibiting ontogenetic dietary shifts; larger-bodied animals (often fish, prawns or squid) 

became more important in the diets of larger fish individuals. Dietary overlaps were generally low 

between species. Cluster analysis based on the wet weight of food items revealed five trophic 

guilds. Dietary analysis of the intestines of a further seven fish species with high rates of stomach 

eversion revealed food from mainly benthic sources. Predator/prey coupling is reported between 

the water column and sea bed for seven fish species. The eversion of stomach contents through the 

rapid decompression of a fish's gas-filled swim -bladder can cause the loss of stomach contents. 

Traditional dietary studies have relied upon stomach contents alone to reconstruct fish diet, 

excluding those fish with everted stomachs. This has been a particular problem for the rattails 

(Macrouridae), morid cods (M oridae) and oreo dories (Oreosomatidae). Analysis of the whole gut 

of rattails from NECR revealed most species to be benthic feeders. Accordingly, trophic analyses 

that exclude fish on the basis of stomach eversion risk excluding the benthic feeding component of 

the food-web, leading to the perception that the benthos is unimportant to the functioning of deep -

sea ecosystems. 

 

 

BRIDGING THE INFORMATION GAP AT SPAGHETTI JUNCTION. REGIONAL 

INFORMATION NEEDS AND RESOURCES  A MANAGEMENT PERSPECTIVE  

Helen Kettle s   hkettles@doc.govt.nz 

Laura Allum  

While climate change is a huge issue affecting marine ecosystems at a national and global scale, 

local and regional managers need to make decisions in regard to numerous other issues affecting 

the marine environment. Th ese may include: pollution, exploitation, sedimentation, invasive 

species, seawall construction, marine energy structures, sinking of ships to create artificial reefs, 

seabed mining, tourism, the list goes on. Creating rules in plans to guide use and developing 

networks of marine protected areas, are proactive ways of minimising environmental damage  and 

reducing our overall impact on marine ecosystems. All of these decisions are made on best available 

information. Marine scientists have an obvious role in p roviding information and advice to assist 

with those decisions. But how often does this happen? Do you want your research to make a 
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difference? How can information transfer be made easier? How can you assist with bridging the 

information gap? We offer a management perspective on how to ensure scientific information is 

available for decision making, so that robust conservation outcomes can be achieved. We will 

ÖÜÛÓÐÕÌɯ#."ɀÚɯÙÖÓÌɯÐÕɯÔÈÙÐÕÌɯÔÈÕÈÎÌÔÌÕÛɯÈÕËɯÈËÝÖÊÈÊàɯÈÕËɯÔÖÙÌɯÚ×ÌÊÐÍÐÊÈÓÓàɯÛÏÌɯÙÖÓÌɯÖÍɯÛÏÌɯ

Marine Technical Support Officer, some regional databases developed by DOC staff, and present 

new CD information resources developed for the Wellington and Canterbury regions. These 

resources have searchable bibliographies, and information summaries in the form of text and maps 

developed from a GIS platform. Some ideas for speeding up this journey to better integrate science 

and management are suggested. Together we can navigate our way through the spaghetti junction 

of marine information.  

 

 

EFFECT OF THE SEA BREEZE ON AIR POLLUTION IN THE AUCKLAND REGION, NEW 

ZEALAND  

Basit Khan   bak41@student.canterbury.ac.nz 

Peyman Zawar-Reza 

Andrew Sturman  

The complex meteorology of coastal regions can adversely affect the transport and dispersion of air 

pollutants. Local flows such as land/sea breeze circulations limit the ventilation of airsheds by re-

circulating air pollutants. The Weather Research and Forecasting (WRF ARW V.3.0) model was 

employed to investigate and understand the dynamics of sea breezes that may contribute to air 

pollution in the Auckland region. A novel modelling technique was applied by modifying the WRF 

model to provide a detailed description of air pollution meteorology during a typical sea -breeze 

day. The model was run twice for two different cases: mode l 1 was mainly used for validation 

purposes, with input data obtained from the 6 -hourly National Centers for Environmental 

Prediction Final Analyses; model 2 was run without synoptic winds; the latter is analysed here. The 

WRF model successfully produced sea and land breezes on both coasts of the Auckland region. 

Model -predicted results agree favourably with observed data. The idealized WRF simulation 

without synoptic forcing was able to represent some important features of thermally induced 

mesoscale wind dynamics, allowing their significance for transport and dispersion of air pollutants 

to be evaluated. During the marine air mass inflow a thermal internal boundary layer of up to 400 

m depth formed that may suppress vertical motion of air pollutants emitte d into this well -mixed 

layer. These pollutants may be trapped along the convergence zones that are formed between 

opposing sea breezes originating from east and west coasts of the Auckland region. Very low wind 

speeds and higher vertical velocities along the convergence zones on one hand could be responsible 

for increased pollution levels at the surface, while on the other hand, updrafts along the sea breeze 

front and convergence lines may transfer pollutants aloft that move seaward with the return flow. 

These pollutants in the return flow may re -circulate due to downdrafts over the sea. The results of 

the WRF simulations suggest that sea breeze circulations and sea breeze convergence zones may 

locally increase pollution levels in the Auckland region during hot summer days and under weak 

synoptic wind conditions.  

 

 

SPONGE ASSEMBLAGE STRUCTURE IN THE LAGOONS AT PALMYRA ATOLL, CENTRAL 

PACIFIC  

Ingrid Knapp   ingrid.knapp@vuw.ac.nz  

James Bell 

Palmyra Atoll is located at the North -western end of the Line Islands iÕɯÛÏÌɯ"ÌÕÛÙÈÓɯ/ÈÊÐÍÐÊɯȹƙȘƙƗɀ-Ȯɯ

ƕƚƖȘƔƙɀ6ȺȮɯƕƝƗƔɯÒÔɯÚÖÜÛÏɯÖÍɯ'ÈÞÈÐÐȭɯ3ÏÌɯÈÛÖÓÓɯÊÖÕÚÐÚÛÚɯÖÍɯÈ××ÙÖßÐÔÈÛÌÓàɯƙƔɯÐÚÓÌÛÚɯÞÐÛÏɯƘɯÚÏÈÓÓÖÞɯ

lagoons surrounded by an extensive reef system. The atoll was essentially unaltered until the 

Second World War when the U.S. Navy enlarged the islets, dredged the lagoons, built an entrance 

channel for ships and a road to connect the islets. Sponges are rare on the outer reef systems at 

Palmyra, but can be found extensively within the lagoons. The anthropogenic changes made to the 

atoll over 50 years ago not only altered the lagoon system, but disrupted the water flow system 

between them, potentially resulting in the sponge -dominated ecosystem evident today. Here we 
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describe the results of sponge surveys conducted at Palmyra Atoll including the identification and 

distribution of 2 non -indigenous species. Surveys were conducted over 12 sites across all 4 lagoons 

to assess the sponge species assemblages. At each site ten 1x1m quadrats were used to calculate 

sponge densities and area coverage per species as well as available boulder substrate. Multivariate 

statistics indicate significant variability in sponge assemblages between lagoons and sites and we 

suggest that these differences are potentially attributable to the alterations made to the lagoons 

during the war. These are the first recorded baseline surveys of sponge assemblages at Palmyra 

Atoll and will provide useful information for future research into the lagoon restoration and 

management. 

 

 

ASSESSING THE PERFORMANCE OF NZ FISHERI ES TO PRIMARY PRODUCTION 

CONSTRAINTS  

Ben Knight   ben.knight@cawthron.org.nz  

Weimin Jiang  

Fisheries impacts are under increased global scrutiny. As an island nation with a large exclusive 

economic zone (EEZ), we are blessed with an area producing ~ 600 Tg of organic carbon annually, 

approximately five times our estimated annual terrestrial carbon production. However, we also 

require a large amount of this carbon production to sustain our fishing industry and wider marine 

ecosystem. We investigated the use of an energy based fishing pressure index (FPI) as a rapid 

assessment tool to investigate temporal and spatial harvest trends in fishing stocks in relation to 

×ÙÐÔÈÙàɯ×ÙÖËÜÊÛÐÖÕɯÐÕɯ-9ɀÚɯ$$9ȭɯɯ"ÈÓÊÜÓÈÛÐÖÕɯÖÍɯÛÏÌɯ%/(ɯÐÚɯÜÕËÌÙÛÈÒÌÕɯÉàɯÊÖÔ×ÈÙÐÕÎɯÚÈÛÌÓÓÐÛÌɯ

derived spatial estimates of net primary production (NPP) with estimates of  primary production 

required to support a given catch (PPR) using the simplified trophic model applied by Pauly & 

"ÏÙÐÚÛÌÕÚÌÕɯȹƕƝƝƙȺȭɯ'ÐÚÛÖÙÐÊɯÊÖÔ×ÈÙÐÚÖÕÚɯÖÍɯ//1ɯÛÖɯ-//ɯÐÕɯ-9ɀÚɯ$$9ɯÏÐÎhlight a reduction in 

fishing pressure from 20% of NPP required to support catches in 1998 to below 10% in 2006, which 

suggests NZ fisheries are generally operating within their energy limits for the stocks under 

consideration, about the same as the global average of 8% estimated by Pauly & Christensen (1995). 

However, analysis of the data at finer spatial scales shows that in 2006 some fished areas may have 

exceeded local energy limits. The talk considers the efficacy of applying this technique at finer 

scÈÓÌÚɯÞÐÛÏɯÙÌÎÈÙËɯÛÖɯÛÏÌɯÈÊÛÐÝÌɯÔÈÕÈÎÌÔÌÕÛɯÖÍɯ-9ɀÚɯÔÐÎÙÈÛÖÙàɯÏÖÒÐɯȹMacruronus novaezelandiae) 

fishery which accounted for 54% of the total commercial catch PPR in 2006. So overall, how does 

NZ rate, are we guilty of overfishing? The study suggests that from  a broad-scale energy 

×ÌÙÚ×ÌÊÛÐÝÌɯÞÌɯÈÙÌɯÕÖÛȮɯÞÌɯÈÙÌɯ×ÙÖÉÈÉÓàɯɁÉÌÛÛÌÙɯÛÏÈÕɯÔÖÚÛɂɯÈÕËɯÖÜÙɯ×ÌÙÍÖÙÔÈÕÊÌɯÈ××ÌÈÙÚɯÛÖɯÉÌɯ

improving; however, there remain gaps in our knowledge that should be addressed before we can 

state with confidence that our fisheries are sustainable in a broader ecological context. 

 

 

PATTERNS OF AMPHIPOD BIODIVERSITY ON CHATHAM RISE AND CHALLENGER 

PLATEAU  

Matt Knox   mak14@students.waikato.ac.nz  

Ian Hogg  

Conrad Pilditch  

Anne -Nina Loerz   

Amp hipods were collected in using a hyper -ÉÌÕÛÏÐÊɯÚÓÌËɯÈÚɯ×ÈÙÛɯÖÍɯÛÏÌɯƖƔƔƛɯȿ.ÊÌÈÕÚɯ2ÜÙÝÌàɯƖƔƖƔɀɯÈÛɯ

several locations across Chatham Rise and Challenger Plateau. We compared the diversity of sea-

bed amphipod communities between 200 and 1200 metres depth. The two study sites have differing 

ecological and physical parameters. Whereas Chatham Rise is physically heterogeneous and 

biologically productive due to the subtropical convergence, Challenger Plateau is a largely 

homogenous area of soft sediment apparently lacking physical structure and variation in depth. We 

hypothesised that the diversity of amphipods would be greater within and between stations on 

Chatham Rise than those on Challenger Plateau owing to greater habitat complexity. Due to the 

overwhelming num bers (>10,000 individuals), high species level diversity (many of which are 

undescribed) and potential occurrence of cryptic species in the samples, identifications were carried 

out to family level. Since taxonomic families are generally assemblages of species with similar 

mailto:mak14@students.waikato.ac.nz
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ecological resource requirements and foraging strategies, they are effectively a functional group and 

ÊÈÕɯÉÌɯÊÖÕÚÐËÌÙÌËɯÈɯȿÛÈßÖÕɯÎÜÐÓËɀȭɯ%ÈÔÐÓàɯÈÉÜÕËÈÕÊÌÚɯÈÕËɯËÐÝÌÙÚÐÛàɯȹÕÜÔÉÌÙɯÖÍɯÔÖÙ×ÏÖÛà×ÌÚȺɯÈÙÌɯ

described and compared across 20 stations on Chatham Rise and the Challenger Plateau. Initial 

results show distinct differences in community composition between the two study sites. Chatham 

Rise is also more variable in community makeup between stations and has greater overall 

amphipod abundance. In order to explain amphipod family distributional patterns, results were 

compared with known ecological and physical parameters of the study locations. These data 

suggest that greater physical heterogeneity increases amphipod abundance and biodiversity. 
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DISPERSAL OF MACROPHYTE PROPAGULES IN ROCKY INTERTIDAL ZONES  

Emily Lane   e.lane@niwa.co.nz 

Alison Kohout  

David Schiel  

Craig Stevens 

Many macrophytes thrive in the rocky intertidal  a harsh environment where water dynamics are 

a turbulent mix of waves and currents. Population structure and replenishment require macrophyte 

propagules to be fertilised, disperse, reach the substrate, form an initial attachment and then a 

stronger long-term attachment. Experiments have shown that a minimum settlement density is 

required for successful population formation; accordingly the numbers and densities of settling 

propagules are crucial to population dynamics. Achieving these densities, however, is a pro duct of 

dispersal and complex scale-dependent environmental interactions. Here, we focus on the dispersal 

and arrival stages of the reproductive cycle.  We consider several different species of fucoids, 

Durvillea antartica, Durvillea willana, Hormosira banksii and Cystophora torulosa. Propagules from these 

species have a wide range of physical properties (size, density, release height, sinking rate and 

mucous coating).  We consider how these different biological properties interact with the water 

dynamics to affect the settlement ability and range of the species. Using a local exchange model to 

look at the distribution of hitting times for different wave/current climates and different biological 

properties, we then consider the horizontal dispersal potential  of the species in the same climates. 

We compare our model results with previously measured dispersal data from several sites around 

Kaikoura. We consider how much the dynamic coastal environment affects the dispersal ranges of 

the species and how much settlement strategies such as only releasing on calm days may affect this 

dispersal.  We also show that the usual method of using the mean hitting time to calculate dispersal 

distances may considerably overestimate the dispersal potential of many species, especially those 

that require a minimum population density for successful settlement.  

 

 

POPULATION GENETICS OF THE SHORT -TAILED STINGRAY, DASYATIS BREVICAUDATA  

Agnès Le Port   agnes.leport@gmail.com 

Shane Lavery 

Many stingray species have wide ranging distrib utions, and despite the large number of 

phylogeographic studies published, there have been few investigations into the genetic relatedness 

of stingray populations. The short -tailed stingray ( Dasyatis brevicaudata) is a large temperate 

stingray with a disju nct southern hemisphere distribution, having been recorded from New 

Zealand, southern Australia and South Africa. We examine the genetic relationships of short -tailed 

ÚÛÐÕÎÙÈàɯ×Ö×ÜÓÈÛÐÖÕÚɯȹÕɯǻɯƕƛƚȺɯÛÏÙÖÜÎÏÖÜÛɯÛÏÐÚɯÚ×ÌÊÐÌÚɀɯÒÕÖÞÕɯÙÈÕÎÌɯÜÚÐÕÎɯÛÏÌɯÌÕÛÐÙÌɯÔÐÛÖchondrial 

DNA control region (1928 nucleotides). Analyses of the mtDNA control region revealed 14 

polymorphisms and 1 indel comprising 18 haplotypes in 176 individuals, with high haplotype ( h = 

0.78 ± 0.02) and low nucleotide diversities (ϣ = 0.09% ± 0.008). The control region amplified for  the 

short-tailed stingray is the largest fragment known in a marine vertebrate (1928 nucleotides). 

Significant regional population differentiation was found (A N.5 ȮɯÖÝÌÙÈÓÓɯˏST = 0.67, P < 0.001), 

suggesting limited gene flow, although several haplotypes were shared between New Zealand and 

Australia. Also, significant population differentiation was found among c oastal New Zealand 

locations (AN.5 ȮɯÖÝÌÙÈÓÓɯˏST = 0.05, P < 0.05), with indications that dispersal was more limited in 
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females (AN.5 Ȯɯ ÖÝÌÙÈÓÓɯ ˏST = 0.08, P < 0.05). However, data did not support the genetic 

differentiation of individuals from a proposed offshore breeding area from mainland individuals, 

suggesting fidelity to breeding sites may be low in this speci es. Population structuring is attributed 

to species-specific preferences for coastal habitats which may be linked to life history functions (e.g., 

feeding, pupping) in this species. 

 

 

DESCRIPTION OF THE NATURE AND PURPOSE OF THE NATIONAL CLIMATE 

DATABASE  

Errol Lewthwaite   e.lewthwaite@niwa.co.nz  

3ÏÌɯ-ÈÛÐÖÕÈÓɯ"ÓÐÔÈÛÌɯ#ÈÛÈÉÈÚÌɯÐÚɯÈɯɁÕÈÛÐÖÕÈÓÓàɯÚÐÎÕÐÍÐÊÈÕÛɯËÈÛÈÉÈÚÌɂɯÍÜÕËÌËɯÉàɯÛÏÌɯÎÖÝÌÙÕÔÌÕÛɯ

and operated by NIWA. The database stores a variety of climate information from climate stations 

around New Zealand, the  Pacific and Antarctica. The database includes about 6500 stations from 

1850 to the present with some stations being updated hourly. It is designed for storing and 

accessing the long term, high quality data that is necessary to understand and measure the climate 

of New Zealand. Since the introduction of free web access to the database two years ago, use of the 

database has grown rapidly. Users include scientists, engineers, consultants, farmers, councils, 

companies reliant on climate information and interes ted individuals. This talk will provide an 

ÖÝÌÙÝÐÌÞɯÖÍɯÛÏÌɯ"ÓÐÔÈÛÌɯ#ÈÛÈÉÈÚÌɯÐÕÊÓÜËÐÕÎȯɯ#ÈÛÈɯÚÖÜÙÊÌÚȯɯ-(6 ɀÚɯÊÓÐÔÈÛÌɯÕÌÛÞÖÙÒɯÈÕËɯÖÛÏÌÙɯ

accessed networks; Data organisation: how observational data is organised, processed statistical 

data sets, virtual climate network grid and quality control; Data extraction: free web access through 

CliFlo <http://cliflo.niwa.co.nz/ > and fee for service specialised products; Current and future  

developments. 

 

 

DRAMATIC REDUCTION IN UV RADIATION OBSERVED IN NEW ZEALAND FROM 

AUSTRALIAN BUSHFIRE PLUME  

Ben Liley   b.liley@niwa.co.nz  

Richard McKenzie  

We report on effects of the catastrophic fires that ravaged Victoria, Australia in February 2009, as 

observed 2,500 km away at in Lauder, Central Otago (45°S, 170°E), New Zealand. Visible effects at 

Lauder were strongest around 03:00 UTC on 8 February 2009, when the sky became a very dark 

orange colour. Reduction in sunlight at UV wavelengths was even more dramatic, with UV 

intensities reduced to record low values  less than 0.1% of corresponding clear sky values for sun-

burning UV irradiance. Back trajectory analyses clearly identified the Australian bushfires as the 

origin of the effects seen at Lauder. Some of the aerosol was entrained into the stratosphere, where 

it persisted for several weeks and circled the globe, as seen in elevated lidar backscatter signals at 17 

km altitude and confirmed by further back -trajectory analyses. 

 

 

SOLAR ENERGY ANYWHERE IN NEW ZEALAND  

Ben Liley   b.liley@niwa.c o.nz 

Andrew Tait  

For architects, designers of solar energy systems, and homeowners, it is useful to know how much 

energy is available at any site in New Zealand. The NIWA Climate Database contains 

measurements, from over 100 sites, of global irradiance  the energy flux onto a horizontal surface. 

The data, at hourly or, for some stations, 10-minute intervals, are available free on the internet 

alongside other climate data, and we have also used them to map the solar energy flux nationwide. 

This work made use of cloud cover from satellite data to interpolate between sites and estimate 

solar irradiance to any location, but there is a further consideration. The performance of active and 

passive solar energy systems depends not just on the amount falling on a horizontal surface, but on 

the separate diffuse and direct components. These are measured at only four sites in New Zealand. 

Using data from those sites, we have developed methods to estimate diffuse and direct radiation to 

good accuracy for any site with gl obal irradiance measurements. In turn these are used to compute 

average radiation, by time of day and year, for a surface of arbitrary tilt and bearing, such as roofs, 

http://cliflo.niwa.co.nz/
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walls, windows, or solar panels. These data will be made available via a web interface that shows 

the solar track relative to the local landscape. 

 

 

CLIMATE DRIVES HOME INSULATION AND HEATING NEEDS IN NEW ZEALAND  

Ben Liley   b.liley@niwa.co.nz  

Christian Hoerning  

James Sturman 

To assess the quality and value of home insulation, the New Zealand Energy Efficiency and 

Conservation Authority recently introduced a Home Energy Rating Scheme (HERS), using software 

that simulates energy fluxes in buildings. To model the effect of climate, the HERS system uses 

Typical Meteorological Years (TMYs)  files of hourly climate data over a year to represent 

averages, extremes, and correlations between climate variables that affect home energy balance. We 

characterised New Zealand by 18 climate zones, aligned with boundaries of Territorial Local 

Authorities, and  generated TMYs for all zones in two standard formats. We present the 

classification of zones, and the algorithms used to derive the required parameters. The resulting 

files are in use by HERS assessors, and generally available for use in building energy modelling 

software and related research. By modelling a sample of houses with the AccuRate NZ software 

used under HERS, we show the effect of a range of insulation standards within the different climate 

zones. Energy demand for heating varies by a factor of six or more from the lowest (Northland) to 

the highest (Central Otago). Intermediate sites are ordered mostly by latitude and altitude, with 

some variation in the relative importance of different heat loss controls. The importance of 

designing and buildin g to climate is emphasised by the finding that a well -insulated house in 

central Otago can outperform poorly insulated houses in Northland.  

 

 

WHEN SEA URCHINS GET SUNBURNT: IMPACTS OF THE OZONE HOLE  

Kathryn Lister   liska709@student.otago.ac.nz  

Miles Lamare  

David Burrit  

Increased UV-B exposure, as a consequence of stratospheric ozone depletion over Antarctica, has 

had a variety of deleterious impacts on marine organisms and communities. One specific concern is 

oxidative stress, whereby the accumulation of intracellular reactive oxygen species (ROS) 

overcomes antioxidant defences. We examined oxidative stress in the embryonic and early larval 

stages of the Antarctic sea urchin Sterechinus neumayeri with res pect to (1) sea ice coverage and (2) 

changes in overhead ozone conditions in McMurdo Sound during the spring of 2008. Oxidative 

stress was quantified both in terms of damage (protein carbonylation, lipid peroxidation and 

morphological abnormality) and acti vity of anti -oxidant enzymes (superoxide dismutase, catalase 

and glutathione reductase). We observed higher oxidative damage and abnormality in embryos 

exposed to full ambient UV -B compared to those protected by a layer of sea ice. More importantly, 

oxidat ive stress was significantly greater in exposed embryos when overhead ozone concentrations 

were reduced. Specifically, we measured a 4.4-fold increase in protein carbonyl content, a 2.4-fold 

increase in the level of lipid hydroperoxides and a 2.5-fold incr ease in abnormality in embryos 

exposed to full UV -B during low ozone conditions. Additionally we recorded only slight increases 

in SOD and CAT activities in embryos exposed to full UV -B. No differences were found across all 

measures of damage and defence in embryos under the sea ice. Results indicate that S. neumayeri 

embryos are not well adapted to cope with enhanced UV-B when they are not protected by a layer a 

sea ice. We discuss the implications of this research in terms of future changes in UV-B exposure 

and associated impacts on Antarctic marine invertebrate larvae. 
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ECOLOGY OF ENCRUSTING SPECIES IN INTERTIDAL BOULDER -FIELDS 

Kiran Liversage   kiran_liversage@yahoo.com.au  

Ross Coleman 

Amy Palmer  

William Figueira  

Gee Chapman 

Intertidal boulder field s are an important but little -studied habitat on rocky coasts, and our 

knowledge of the processes generating high levels of variability in the distributions of many 

boulder -field inhabiting species is poor. The aim of this study was to investigate the dist ributions of 

spirorbid tube -worms and encrusting coralline algae (ECA), the two most abundant encrusting taxa 

in intertidal boulder fields, and use manipulative experiments to determine the mechanisms 

causing variation in their abundances. Measurements of the distribution of ECA on boulders 

indicated that it was mostly confined to the microhabitat occurring around the edges of boulders. 

We predicted this pattern was caused by differential recruitment of ECA to boulder edges, and 

tested this prediction by mo nitoring recruitment to newly cleared boulders in three boulder -fields 

on the New South Wales coast. After two months, almost all ECA recruitment had occurred on the 

edges of boulders, indicating that recruitment is a major driving force behind patterns of  ECA 

distribution in boulder fields. Measurements of the distribution of tube -worms on boulders showed 

that they occurred in greatest densities in the microhabitat at the undersides of boulders. However, 

on newly cleared boulders, less recruitment occurred at the underside compared to the edge. This 

indicates that mechanisms other than recruitment likely cause the patterns of tube-worm 

distribution. Post -recruitment processes such as predation and competition are being investigated 

as possible causes of the opposing patterns of tube-worm distribution occurring on natural vs 

newly cleared boulders. The information gained about these key species is important in ensuring 

efficient management of the biodiversity and natural resources present in boulder fields.  

 

 

TOWARDS A NATIONAL MARINE ENVIRONMENT MONITORING PROGRAMME IN 

NEW ZEALAND  

Mary Livingston   m ary.livingston@fish.govt.nz  

New Zealand has responsibility to manage natural resources in one of the largest and most varied 

ocean territories in the world, in an area 15 times the size of our landmass. We make wide use of 

our ocean resources, with an economic value alone of billions of dollars. Governance, policy and 

management of our oceans are, however, fragmented. This provides challenges for us, particularly 

when it comes to assessing national-scale issues; e.g., analysis of the state of the marine 

environment within the context of environmental change, or the effects of increasing pressure on 

marine resources. The fragmented nature of ocean governance also means that information and 

research data are held across a variety of organisations that can be difficult to access or discover. 

The lack of ready access to data on a national scale not only affects our ability to report on trends in 

our oceans and ecosystems, but also our capacity to report on the state of NZs marine environment 

in the international arena. Scientists within NZ also struggle to locate datasets that provide context 

for their research or allow them to address large-scale questions. In 2009, the MFish Biodiversity 

Research Advisory Group held a workshop to investigate the possibility of developing a co -

ordinated marine environment monitoring programme. The goal is to identify and protect existing  

long-term data-collection programmes that could contribute to regular nation -wide assessments of 

NZs biotic and abiotic marine environment, while facilitating ready access for scientists to the wide 

range of marine data sources in New Zealand.  Three key steps towards developing a coherent, 

collaborative and cost-effective national Marine Environment Monitoring Programme (MEMP) 

have been identified. 1. Develop an online meta- database of marine datasets that exist in New 

Zealand. 2. Identify core datasets ÐÕɯÛÌÙÔÚɯÖÍɯÛÏÌÐÙɯȿÍÐÛɯÛÖɯ×ÜÙ×ÖÚÌɀɯÍÖÙɯÓÖÕÎ-term monitoring of the 

ÔÈÙÐÕÌɯÌÕÝÐÙÖÕÔÌÕÛɯÐÕɯ-ÌÞɯ9ÌÈÓÈÕËɯÈÕËɯÊÖÕËÜÊÛɯÈɯÎÈ×ɯÈÕÈÓàÚÐÚɯȹÊÖÕÛËȺɯȱɯƗȭɯ$ÕÚÜÙÌɯÛÏÈÛɯÛÏÌɯ

Programme facilitates strong links between science and policy, and improved collaboration with 

the marine science community. 
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THE AIPTASIA  SP./SYMBIODINIUM  SP. SYMBIOSIS  INFECTION DYNAMICS AND CELL 

PROLIFERATION  

Daniel Logan   dan.logan@vuw.ac.nz  

Anne LaFlamme  

Virginia Weis  

Simon Davy  

The regulation of both host and symbiont cell growth and division is essential to the initiation and 

maintenance of a stable symbiotic relationship. We describe the spatial and temporal patterns of 

symbiosis establishment in the symbiotic sea anemone Aiptasia sp., as determined by confocal 

microscopy, when infected with cultured clade B Symbiodinium sp. dinoflagellates (type FlAp2). 

Furthermore, once the symbiosis reaches a stable state at 4 weeks post-reinfection, we describe: 1) 

the asynchronous nature of host and symbiont cell division; 2) the relationship of host and 

symbiont cell division rates to host body zones, as determined by BrdU (Bromodeoxyuridine) 

labelling, and 3) the relationship of symbiont cell division to light/dark cycles. The 

Aiptasia/Symbiodinium symbiosis is widely used as a model system for the study of cnidarian / 

dinoflagellate symbiosis, and data gained from the study of this system will provide insight into the 

processes that govern the stability of other such symbioses, for example in coral bleaching events. 

We will therefore discuss the signific ance and wider implications of our model -system data in this 

presentation. 

 

 

CHANGES IN ECOSYSTEM FUNCTIONING ON SANDFLATS DISTURBED BY THIN 

DEPOSITS OF TERRIGENOUS SEDIMENT  

Drew Lohrer   d.lohrer@niwa.co.nz  

Ivan Rodil  

Luca Chiaroni  

Judi Hewitt  

During rain  events Whangapoua Estuary (Coromandel Penninsula) receives high loadings of 

eroded terrestrial soils. Previous studies have shown that deposits as thin as 5 mm can reduce the 

abundance and diversity of estuarine sandflat macrofauna. Here, we investigate the broader 

consequences of such disturbance, specifically the influence of terrigenous sediments on ecosystem 

functions mediated by sandflat organisms: sandflat primary production and nutrient cycling. 

Deposits of terrigenous sediment were applied at three sites in the inner, middle and outer 

Whangapoua Estuary. Sediment treatments increased mud and organic matter content and the 

amount of ammonium being released from sediment to overlying water. Macrofaunal abundance, 

gross primary production and photosynt hetic efficiency (production per unit of chlorophyll a) were 

all significantly reduced in treated plots; a marked increase in N to P ratios in porewaters of 

sediment-treated plots was also apparent, likely due to increased presence of charged clay particles 

in terrigenous material, which tends to bind phosphate.  Consequently, microphyte primary 

producers living on the sediment surface in sediment -treated plots were likely phosphate limited, 

whereas microphytes in controls were likely N limited.  Consistent  with this hypothesis, gross 

primary production and photosynthetic efficiency were positively correlated with ammonium 

uptake in the control plots, but these correlations were not significant in treated plots. This 

breakdown of fundamental functional relat ionships (e.g., positive correlations between microphyte 

primary production and ammonium uptake) in disturbed plots has now been observed in three 

separate experiments involving three different disturbance types (anoxia, metal contaminants, and 

now terrige nous sediments). Thus, we are now better positioned to predict the effects of 

disturbance on valued habitats and ecosystem goods and services. 
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RESPONSES OF COASTAL ANTARCTIC SOFT -SEDIMENT BENTHOS TO PULSED FOOD 

SUPPLY: MANIPULATIVE EXPERIMENTS INVOLV ING BENTHIC INCUBATION 

CHAMBERS  

Andrew Lohrer   l.chiaroni@niwa.co.nz  

Vonda Cummings  

Peter Marriott  

Luca Chiaroni  

Rod Budd  

Peter Notman  

Jennifer Beaumont  

In coastal communities of the Western Ross Sea (77°S), food arrives at the seafloor during a brief 

phytoplankton bloom and when under -ice algae sinks to the bottom. Organic detritus from 

December February is assumed to sustain the benthos during winter, with sediment organic 

content lowest in spring (September November). We hypothesized that, despite low temperatures 

that can limit enzymatic activities, benthic feeding and bacterial remineralisation rates would 

increase substantially in response to pulsed food supply. We investigated a coastal benthic 

ÊÖÔÔÜÕÐÛàɀÚ response to pulsed food supply by collecting under -ice algae, injecting concentrated 

doses into benthic incubation chambers covering soft-sediments at Granite Harbour, and measuring 

effects on fluxes of dissolved oxygen and inorganic nutrients. Fluxes between sediment and water 

column also provided insights into basic rates and processes (e.g., community respiration and 

benthic photosynthesis) that are largely unknown for soft -sediment habitats under sea ice. The soft-

sediment communities we studied were n et heterotrophic in November 2008 (i.e., macrobenthos 

and microbes consumed more oxygen than was produced by photosynthesis), although rates of 

oxygen consumption were very low compared to data from temperate latitudes. The density of 

macrofauna inside the chambers had a significant effect on oxygen flux. However, effects of the 

food pulse treatment were not significant, suggesting that the main driver of oxygen dynamics in 

ÛÏÌɯ ÚàÚÛÌÔɯ ÞÈÚɯ ÔÈÊÙÖÍÈÜÕÈɯ ÙÈÛÏÌÙɯ ÛÏÈÕɯ ÛÏÌɯ ÚÌËÐÔÌÕÛɀÚɯ ÔÐÊÙÖÉÐÈÓɯ ÊÖÔÔÜÕÐÛàȭɯ ɯ #ÌÚ×ÐÛÌɯ Ɩ4-hr 

sunlight in November, benthic communities at Granite Harbour lacked substantive in situ primary 

production, indicating the near total reliance of macrofauna on advected seasonally -pulsed food. 

 

 

THE EFFECTS OF SUSPENDED SEDIMENTS ON JUVENILE FISH  ARE THERE MURKY 

WATERS AHEAD FOR SNAPPER?  

Meredith Lowe   mlowe@orcon.net.nz  

New Zealand estuaries are under increasing pressure from anthropogenic change and degradation, 

in addition to increasing occurrence and severity of storm events associated with clim ate change. 

Increased sedimentation and turbidity is now a characteristic of many lowland reaches of New 

Zealand rivers, and estuaries. Short term tank experiments on juvenile snapper were conducted to 

examine the effect of turbidity on prey feeding rates.  A decrease in foraging success was evident 

with increasing suspended sediment (SS) levels. Longer term sub-lethal experimental effects 

included increased coughing and gulping, paler colouration, higher respiration rates and decreased 

activity; increased w eight loss, mortality, and gill deformation occurred at higher turbidity levels. 

Field-caught juvenile snapper (50ɬ100mm) were collected from 7 northern North Island estuaries. 

Concurrent measures were taken of suspended sediments, secchi distance, temperature, and 

salinity. To assess inter-harbour differences in growth and condition,  a relative condition index was 

calculated; a negative relationship was found with increasing SS loads. Significantly higher levels of 

gill deformation, along with higher paras ite loads were recorded with increasing sediments. Results 

suggest a negative mechanism is operating on juvenile snapper fitness related to suspended 

sediment loads. Dietary analysis indicated that increasing turbidity levels caused a change in 

feeding strategy from active selection of pelagic prey, to larger, slower moving benthic prey. These 

findings indicate that the ongoing large -scale environmental changes seen in estuaries may be 

having strong impacts on the functioning of fish nurseries, and need to be taken into account when 

considering management regimes for these areas, including linkages to catchment-level effects. 
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SPATIAL VARIABILITY IN DISPERSAL OF JUVENILE BIVALVES IN WHANGAREI 

HARBOUR  

Carolyn Lundquist   c.lundquist@niwa.co.nz  

Sarah Hailes  

Heather Hunt  

Judi Hewitt  

Biophysical models of larval dispersal in Whangarei Harbour suggest that hydrodynamic 

conditions at different sites will result in differences in relative transport (and thus settlement)  of 

juvenile bivalves. To validate model results, we sampled seven sites using a combination of 

sediment traps, plankton nets and colonising macrofaunal cores. More exposed sites (Snake Bank, 

McDonald Bank and One Tree Point) had an order of magnitude high er abundance of larval and 

early post-settlement invertebrates in traps and plankton nets. This matched both model results and 

macrofaunal cores, indicating high abundance of bivalves at these sites. Samples collected from two 

sites at Takahiwai, and two sites in Parua Bay showed smaller abundances in nets and traps, and 

higher temporal variability based on hydrodynamic conditions relative to wind strength and 

direction. Generally, experimental observations matched model predictions for both temporal and 

spatial variations in larval abundance. However, differences in abundance of adult bivalves at each 

site suggest that both recruitment and post-settlement processes are important in structuring 

benthic communities.  

 

 

MOVING AROUND THE OCEANS: GLOBAL PHYLOGEO GRAPHY AND TAXONOMY OF 

THE GIANT KELP MACROCYSTIS 

Erasmo Macaya   erasmo.macaya@vuw.ac.nz 

Filipe Alberto  

Ester Serrao 

Sylvain Faugeron  

Joe Zuccarello 

Buoyant macroalgae may persist at the sea surface for weeks or months after detachment, which 

may represent an important mechanism of long -distance dispersal. Several studies report high 

abundance of floating algae in temperate oceans; however, investigations addressing the genetic 

connectivity between algal popul ations along this area are lacking. The brown alga Macrocystis 

represents a good model for dispersal as: it forms kelp rafts that may travel long distances (up to 

900 km); and it has been reported that kelp rafts are capable of reproduction after detachment. 

Currently, four species of Macrocystis are recognised based on morphology (i.e. holdfast 

morphology and blade corrugation). Despite their ecological and economic importance, Macrocystis 

phylogeny and taxonomy remains unresolved. Herein we examine the ph ylogeography and 

taxonomy of Macrocystis collected at more than 80 sites around the world. Samples were analyzed 

using mitochondrial markers and microsatellites. Our results support previous suggestions, and 

Macrocystis should be recognized as a mono-specific genus. Results also reveal shared haplotypes at 

several sites around the Southern Hemisphere, and very low variability between samples, 

suggesting that kelp rafts may indeed represent an important mechanism for dispersal and 

connectivity.  
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ARCHAEOLOGICAL, HISTORICAL AND CONTEMPORARY EVIDENCE FOR A 700 YEAR 

LONG FISHERY FOR SNAPPER IN THE HAURAKI GULF, NEW ZEALAND  

Ian Smith  

Foss Leach 

Divya Varkey  

Tony Pitcher  

Bruce Stirling  

Phillip Cleaver  

Larry Paul  

Darren Parsons 

Malcolm Francis  

Andy McKenzi e 

Alison MacDiarmid   a.macdiarmid@niwa.co.nz 

Humans first settled in New Zealand around 1280 AD. Archaeological evidence indicates early 

exploitation of the snapper, Pagrus auratus, an abundant demersal fish in warm northern waters. A 

combination of estimates of the marine component of the human diet, Maori population size, daily 

human calorific needs and midden composition was used to estimate that the annual human take of 

snapper from the Hauraki Gulf grew m odestly from 105 + 73 t in 1400 AD to 370 + 258 t by the close 

of the 18th century. Historical data indicate Maori fishermen supplied European settlers until the 

1860s when commercial fisheries began to develop, initially by hand-lining, set netting, and b each 

seining, mainly in the sheltered south -western Hauraki Gulf. In 1899, the first small steam-powered 

beam-trawler began fishing in Hauraki Gulf and over the next 20 years fishing grounds were 

serially depleted closest to Auckland city until most of the  commercial catch was coming from the 

outer part of the Gulf. Reliable fisheries data are available from 1931 and subsequent landing 

fluctuations resulted from a complex combination of ground closures, gear developments, 

economic and social events, and variable recruitment linked to climate. Annual catch from the 

Hauraki Gulf peaked at 7979 t by 1971 before introduction of the ITQ system in 1986 reduced effort 

and catch, allowing some stock rebuilding since 1995. Over the 700 years of the fishery about 

625,000 t has been fished from Hauraki Gulf, 50% of this in the last 64 years, and the stock is 

currently ~14% of the prehuman stock size. Use of archaeological and historical information in 

combination with contemporary data has extended the estimated catch-history for this fishery by 

over 600 years to the first years of human exploitation. 

 

 

THE INTERFACE BETWEEN WESTERN SCIENTIFIC KNOWLE #&$ɯ -#ɯ,B3 41 -& ɯ

,B.1(ɯ(-ɯ3'$ɯ$".2823$,-BASED MANAGEMENT OF THE KAIPARA HARBOUR  

Leane Makey   lmakey@aut.ac.nz 

Juliane Chetham  

Barbara Bollard -Breen 

Mark Morrison  

The Kaipara Harbour is at the centre of a holistic, integrated management project, being led by Nga 

*ÈÐÛÐÈÒÐɯ3ÈÐɯ ÖɯÖɯ*ÈÐ×ÈÙÈȮɯÛÏÌɯÑÖÐÕÛɯÙÖÖ×ÜɯÉÌÛÞÌÌÕɯÏÈ×ľȮɯÔÈÙÈÌɯÖɯ-ÎêÛÐɯ6ÏÈÛÜÈȭɯɯ3ÏÌÙÌɯÐÚɯÈÕɯÜÙÎÌÕÛɯ

ÕÌÌËɯÛÖɯ×ÙÖÛÌÊÛɯÛÏÌɯÌÊÖÚàÚÛÌÔɯÝÈÓÜÌÚɯÖÍɯÛÏÌɯÏÈÙÉÖÜÙɯÍÙÖÔɯÍÜÙÛÏÌÙɯËÌÎÙÈËÈÛÐÖÕɯÈÕËɯÍÖÙɯ,êÛÈÜÙÈÕÎÈɯ

,êÖÙÐɯÛÖɯÏÈÝe an explicit role in the future environmental planning and management of the 

harbour. Kaipara Harbour is one of the largest harbours in the world, with an estuarine system 

nearly 94,700 ha, and with 900 km of shoreline.  This harbour is an internationally significant place 

for seabirds, and is also significant for its fisheries, as a nursery ground for commercially and 

recreationally important species. Culturally, the Kaipara holds extensive significance for Kaipara 

ÏÈ×ľɯÈÚɯÛÏÌɯÉÐÙÛÏ×ÓÈÊÌɯÖÍɯ-ÎêÛÐɯ6ÏÈÛÜÈɯÈnd a paramount scared taonga.  Nga Kaitiaki Tai Ao o 

Kaipara vision is for a healthy and productive Kaipara harbour and the implementation of their 

vision must be grounded in kaitiakitanga. We present preliminary results on the integration 

methods used to protect the ecosystem values of the Kaipara harbour. Using a participatory 

approach with local and central government, non -government organisations and community 

groups, we built an integrated spatial database that has brought together 67 datasets.  Publicly 

available data on cultural heritage sites was gathered. Using Geographic Information Systems (GIS), 
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culturally significant landscapes and seascapes were digitised and mapped from the information 

gathered. Decision-support tools such as Marxan and C-Plan were used to integrate cultural 

features with biodiversity features in the quantitative and spatial conservation prioritisation of the 

Kaipara harbour.  

 

 

USING SPATIAL CONSERVATION OPTIMISATION TOOLS FOR ECOSYSTEM -BASED 

MANAGEMENT OF THE KAIPARA HARBOUR  

Leane Makey   lmakey@aut.ac.nz 

Barbara Bollard -Breen 

Mark Morrison  

The Kaipara Harbour, which at 720 km2 is New Zealand largest estuary, is recognised as a key 

component in the wider functioning of the West Coast Nort h Island ecosystem. It is also coming 

under increasing pressure from human activities, both marine and land -based. As a discrete spatial 

entity, with a wide range of habitats and associated species, and a range of human activities 

associated with it, it is  an ideal place in which to advance and demonstrate the use of ecosystem 

based management (EBM). This research applies an EBM approach to a real-planning situation, 

ÞÏÐÊÏɯÞÐÓÓɯ×ÙÖÝÐËÌɯ,êÖÙÐȮɯÊÖÔÔÜÕÐÛàȮɯÓÖÊÈÓɯÈÕËɯÊÌÕÛÙÈÓɯÎÖÝÌÙÕÔÌÕÛɯÞÐÛÏɯËÌÊÐÚÐÖÕ-support too ls 

that integrate multiple datasets, knowledge and information. We present preliminary results using 

GIS and decision-support tools to model various EBM planning scenarios in the Kaipara Harbour.  

 

 

SEAGRASS RESTORATION: SUCCESS OF A SMALL -SCALE TRANSPLANTA TION TRIAL 

IN WHANGAREI HARBOUR  

Fleur Matheson   f.matheson@niwa.co.nz  

Jacquie Reed 

Virginie Dos Santos  

Vonda Cummings  

Graeme McKay  

Marie Jordan  

Seagrass meadows once covered 14 km2 of Whangarei harbour. Anthropogenic pollution and 

dredging activities caused these meadows to retreat and since the 1970s seagrass has been restricted 

to isolated intertidal pockets. Recent research suggests that water and sediment quality at some 

former sites has improved and is sufficient to support seagrass growth once more. Options for 

restoration of seagrass to former sites have been considered and transplantation from remnant 

patches was regarded as the best option. The largest remnant seagrass bed near One Tree Point was 

selected as a donor site and a former site near Takahiwai as the receiving site. Replicate plots of 

seagrass were transplanted from One Tree Point to Takahiwai in April 2008 using three methods: 1) 

sprigs, 2) sods, and 3) artificial seagrass mats with sprigs. The transplantation plots and sites have 

been monitored every three months with assistance from the local kaitiaki roopu. In the year 

following transplantation seagrass cover in sprig and sod transplant plots increased from < 30% 

immediately after transplantation to > 75% in April 2009. Transplant plots  using artificial seagrass 

mats with sprigs were less successful apparently due to shading from the artificial plant canopy. 

Seagrass cover at the wider Takahiwai site more than doubled from 15 % to 39 % between April 

2008 and April 2009 with approximately  half of this increase attributed to the transplants and the 

remainder to natural recovery. Complete recolonisation of donor plots at the One Tree Point site 

occurred in 9 months. The results after one year suggest that the transplantation activity has been 

highly successful. However, monitoring will continue for at least one more year to determine 

longer-term success. 

 

 

MARINE BIOSECURITY SURVEILLANCE IN NEW ZEALAND  

Justin McDonald   Justin.McDonald@maf.govt.nz  

Most non-indigenous marine species are introduced into New Zealand in ballast water or as 

biofouling on the submerged surfaces of vessels. Because of the close relationship between vectors 
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and non-indigenous species, entry points such as commercial ports and marinas are important foci 

for early detection surveys. MAF Biosecurity New Zealand currently has a highly effective marine 

surveillance programme that targets a suite of non-indigenous organisms at a range of locations 

across New Zealand. This talk will provide an overview of this surveillance p rogramme and some 

of the findings to date.  

 

 

MARINE CULTURE TANKS FOR THE STUDY OF OCEAN ACIDIFICATION  

Christina McGraw   cmcgraw@chemistry.otago.ac.nz  

Malcolm Reid  

Kim Currie  

Keith Hunter  

Since the industrial revolution, the oceans have absorbed one third of the anthropogenic CO2 

released into the atmosphere. This absorption of CO2 has led to changes in seawater chemistry, 

including a decrease in pH of 0.1. If CO2 emissions continue to rise, seawater pH will drop a further 

0.3 04 units by the end of the century. This acidification of the oceans is reducing the amount of 

carbonate in the seawater, which is used by calcifying organisms to build their shells and skeletons. 

However, the impact on many important New Zealand organisms is unknown. Research into th e 

impacts of ocean acidification is currently limited by the lack of culture systems capable of long -

term study of calcifying organisms under conditions that realistically mimic the changing chemistry 

of the future oceans. In response, new culture tanks were developed that consider not only the 

requirements of the individual organism, but also seawater chemistry. These automated culture 

tanks are capable of adjusting the pH of the seawater every 10 minutes, allowing both short and 

long-term changes in pH to be studied. This fine-scale control was possible through automation and 

incorporation of a colourimetric pH sensor, which is much more accurate and precise than standard 

pH electrodes. The system was tested by controlling and monitoring the simultaneous d issolution 

of 10 foraminifera samples and is currently being used in the ongoing culture of calcifying algae.  

 

 

THE GREEN-LIPPED MUSSEL, PERNA CANALICULUS , IN SOFT -SEDIMENT SYSTEMS IN 

NORTHEASTERN NEW ZEALAND  

Ian McLeod   ianmcleodnz@gmail.com  

Richard Taylor  

Darren Parsons 

Mark Morrison  

Reefs of Perna canaliculus formerly covered extensive areas of the Firth of Thames and supported a 

significant fishery. Overfishing using destructive techniques led to the commerc ial extinction of 

these reefs in the 1960s and they have not recovered. Remnant mussel reefs were located and their 

extent and densities, size structures, condition, morphometrics, and productivities were described 

for the first time. Mobile invertebrate a ssemblages associated with mussel reefs had on average four 

times the average density, seven times the biomass, six times the productivity, and greater species 

richness than bare sediment areas. The mussel reef assemblage of species was significantly different 

from that of adjacent, bare areas; the assemblage has the highest secondary productivity of any 

marine habitat yet recorded in New Zealand, 977 g AFDW m -2 y-1, of which 729 g AFDW m -2 y -1 was 

contributed by the mussels, and 248 g AFDW m-2 y -1 by mobil e invertebrates; mussel-associated fish 

assemblages were not species rich but had a ten-fold higher density of fish than adjacent areas. 

Calculations based on historical ranges of mussels in Firth of Thames reveal mobile invertebrate 

productivity has likel y reduced by 390 33,000 T AFDW y-1  a wide range estimate due to widely 

varying estimates of mussel densities in earlier studies. This productivity could have supported 

200 16,000 T wet mass y-1 of small predatory fish. Historical mussel reefs could have filtered the 

entire volume of Firth of Thames in less than a day (upper density estimate), whereas remnant 

mussel reefs would take ~ two years. Mussel reefs could have had important impacts on benthic-

pelagic coupling. An in situ experiment along a putativ e turbidity gradient showed that adult 

mussels could survive, grow, and maintain condition within their former range in the Firth of 
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Thames. Results from this experiment indicate the recruitment limitation is the likely reason for the 

lack of recovery of mussel reefs. 

 

 

QUANTITATIVE FATTY ACID SIGNATURE ANALYSIS OF NEW ZEALAND SEA LIONS: 

SENSITIVITY ANALYSIS AND DIET ESTIMATES  

Laureline Meynier   l.meynier@massey.ac.nz  

Patrick Morel  

Louise Chilvers  

Duncan Mackenzie  

Pádraig Duignan  

The New Zealand sea lion (Phocarctos hookeri) is the only pinniped endemic to NZ with 99% of its 

breeding population restricted to sub -Antarctic islands. Total pup production has declined in the 

past decade; current hypotheses are that population growth is affected by direct pressure from the 

southern arrow squid ( Nototodarus) fishery, and/or by the lack of suitable prey at foraging grounds. 

We describe the diet of P. hookeri using quantitative fatty acid signature analysis (QFASA) on 

blubber samples from specimens by-caught from 2000 to 2006. Our model was optimised by 

simulations for which one model parameter (six different sets of calibration coefficients (CCs) from 

different pinniped species and feeding regime; and the consideration of individuals prey values or 

mean prey values) varied each time. The "best of fit" parameters were those with the lowest 

Kullback -Liebler distance values. These parameters were used in a model to estimate the diet of NZ 

sea lions. QFASA was highly sensitive to the set of CCs applied. Across years, the most important 

prey estimated were arrow squid N. sloani (28.1%mass), rattails Macrouridae (26.9%mass), hoki 

Macruronus novaezelandiae (10.1%mass), and red cod Pseudophycis bachus (3.6%mass). Despite the 

uncertainty on the accuracy of the match between the optimal CCs used and the true FA 

metabolism of P. hookeri, the variation of prey estimated between years was highly consistent with 

trends of commercial catch. The most important estimated prey were demersal species living 

mainly at depths >200 m that P. hookeri encounter on the slopes of Auckland Islands shelf. Our 

study emphasised the importance of these areas for P. hookeri over the first half of the lactation 

period. Moreover, the prey species estimated in the diet have a low energy-content which may 

impact on the reproductive success of females.  

 

 

COMBINING ATMOSPHERIC OBSERVATIONS AND MODELS TO ESTIMATE REGIONAL 

SOURCES AND SINKS OF ATMOSPHERIC CO 2 

Sara Mikaloff -Fletcher   s.mikalofffletcher@niwa.co.nz  

Andrew R. Jacobson  

Kenneth A. Masarie  

Britton S tephen 

Sylvia Nichol  

Gordon Brailsford  

Kim Currie  

Human beings have emitted 251 Pg C to the atmosphere between 1960 and 2006 from fossil fuel 

burning and cement production, yet atmospheric CO# 2 observations indicate that only 56% of these 

emissions have remained in the atmosphere.  This implies that the oceans and the terrestrial 

biosphere take up nearly half of anthropogenic fossil fuel emissions.  Some climate change 

mitigation strategies rely on protecting or enhancing these natural sinks to reduce atmospheric 

CO#2 levels.  Despite the first order importance of the natural carbon cycle in determining future 

atmospheric CO#2 concentrations and planning global and regional carbon budgets, there are still 

major gaps in our understanding of their magnitude, v ariability and potential climate feedbacks. 

NIWA, NOAA, CSIRO, and other agencies monitor atmospheric CO# 2 at a globally distributed 

network of observing sites.  This observing network includes weekly flask samples, continuous 

analyzer data, tall towers, column integrated data from upward -looking instruments, and samples 

collected on aircraft or ships.  In order to integrate this diverse range of observations with 

independent bottom -up estimates of the sources and sinks of atmospheric CO#2, NOAA -ESRL 
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recently developed a data assimilation system called CarbonTracker.  This model estimates regional 

air-sea and air-land fluxes CO#2 fluxes that are optimally consistent with the atmospheric CO# 2 

observations and process-level understanding of the sources and sinks using an atmospheric 

transport model coupled to an ensemble Kalman filter. CarbonTracker has been shown to be 

consistent with a wide collection of carbon inventories and evaluated against aircraft observations. 

The CarbonTracker model was initially deve loped with a focus on North America, and has been 

successfully adapted for Europe and Asia.  We present the first results from CarbonTracker-

Australasia, a new version of the CarbonTracker model developed with an emphasis on New 

Zealand, Australia, and the  Southern Ocean.  This version of the model incorporates NIWA 

observations not included in previous versions of the model and a recently created nested high -

resolution grid over Australia and New Zealand.   

 

 

URBAN -DERIVED CONTAMINANTS IN WELLINGTON HARBOU R SEDIMENTS  

Juliet Milne   juliet.milne@gw.govt.nz  

Gary Stephenson  

Paul Sorensen 

Previous investigations have identified contaminants in urban stormwater discharges as a potential 

medium to long -term risk to the health of marine organisms living in Welling ton Harbour, largely 

through the accumulation of these contaminants in the sediments. This study was undertaken to 

assess sediment quality and benthic community health in the sub-tidal depositional zones of the 

harbour and establish a baseline for future monitoring. Twenty -five sediment cores were collected 

from each of 17 sub-tidal sites in 2006. Sediments were analysed for particle size, total organic 

carbon, weak acid-extractable and total recoverable metals, polycyclic aromatic hydrocarbons 

(PAHs), organochlorine pesticides (OCPs) and organotins. A further 8 cores were collected from 

each site and their benthic fauna identified and counted. Sediment contaminant concentrations 

were compared against both the ARC Environmental Response Criteria for estuarine environments 

(ARC 2004) and ANZECC (2000) interim sediment quality guidelines. Univariate and multivariate 

statistics were used to examine benthic community structure and the relationships between any 

biotic patterns and physical and chemical variables. Concentrations of Pb and Hg, and to a lesser 

extent Cu and Zn, were above guidelines at some sites in the harbour, especially proximal to the 

city; TBT exceeded guideline levels at the entrance to the Lambton Basin and off Ngauranga, but its 

less toxic breakdown product, dibutyltin, was widespread. Several PAH compounds exceeded 

guideline levels at certain sites. Total DDT exceeded guideline levels over much of the harbour. 

Concentrations of other heavy metals, OCPs and PAHs were below guideline levels. Variation in 

community structure between sites was not strongly correlated with sediment contaminant 

concentrations. Despite the presence of elevated sediment contaminant concentrations at some sites, 

there is no clear evidence that the current levels of contamination are having significant adverse 

effects on benthic community structure at these sites. However, urban-derived stormwater 

contaminants could pose a risk to aquatic ecosystem health if they continue to accumulate in the 

sediments, suggesting that the permitted activity rules for stormwater discharges in Greater 

6ÌÓÓÐÕÎÛÖÕɯ1ÌÎÐÖÕÈÓɯ"ÖÜÕÊÐÓɀÚɯ1ÌÎÐÖÕÈÓɯ%ÙÌÚÏÞÈÛÌÙɯ/ÓÈÕɯÈÕËɯ1ÌÎÐÖÕÈÓɯ"ÖÈÚÛÈÓɯ/ÓÈÕɯÔÈàɯÕÌÌËɯÛÖɯÉÌɯ

reviewed.  

 

 

ECOLOGICAL CONSEQUENCES OF DISCHARGES FROM COASTAL COOLING SYSTEMS  

Fabiana Moreira   f.moreira@usyd.edu.au 

Growing concerns over dwindling energy and freshwater resources have resulted in the 

proliferation of industrial (nuclear, power and desalination plants). Together with commercial 

(Hotels and Casinos) and residential coastal buildings these extract billions of tonnes of seawater 

for cooling air -conditioned systems. Biocides are added to the seawater to prevent organisms 

growing in the pipes. After passing through the system the seawater is  discharged into marine 

habitats. Halide -based oxidants traditionally have been used as biocides, however, these corrode 

the pipes and to be effective must be used in great quantities. To reduce financial and 

environmental costs, they have been replaced by amine-based biocides, yet there is little 
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information on the ecological effects of either biocide in the marine environment. Legislative 

methods to assess the risk of these biocides rely mostly on data derived from a few laboratorial 

trials. The ecological effects of seawater discharged from coastal buildings on assemblages living on 

pilings in Sydney Harbour, were examined. Mensurative experiments were used to test hypotheses 

about differences in the structure of assemblages living on wood pilings at disc harge and control 

sites. Greater abundances of oysters occurred at control sites. To understand the mechanisms 

ËÙÐÝÐÕÎɯÈÓÛÌÙÌËɯ×ÈÛÛÌÙÕÚɯÖÍɯÈÉÜÕËÈÕÊÌȮɯ(ɯÛÌÚÛÌËɯÏà×ÖÛÏÌÚÌÚɯÙÌÓÈÛÌËɯÛÖɯÛÏÌɯÙÌÊÙÜÐÛÔÌÕÛɯÈÕËɯȿÏÌÈÓÛÏɀɯÖÍɯ

oysters; results indicated no pattern related to recruitment.  This project is the first experimental 

field work investigating the ecological consequences of discharges of amine-based biocides. The 

findings are discussed in relation to the use of ecological field experiments to gain better 

understanding of the effects of these discharges, resulting in improved management of coastal 

habitats. 
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(SNAPPER) AND THE INNER HAURAKI GULF ECOSYSTEM  

Mark Morrison   m.morrison@niwa.co.nz  

Darren  Parsons 

Ude Shankar  

Bruce Hartill  

Glen Carbines  

Jeremy McKenzie  

Richard Bian  

We report on the dynamics of the inner Hauraki Gulf recreational snapper fishery, which 

contributes ~ 30% of the total recreational snapper catch from northeastern New Zealand. This area 

was split into 11 strata, representing areas of high/low recreational catch. Aerial over -flights and 

boat ramp interviews enabled estimation of catch and effort across strata by season 

(summer/winter). Snapper abndances in each stratum were estimated using night -deployed 

dropped underwater video (DUV) to count sleeping fish over four seasons; and a concurrent dart 

tagging programme used to assess fish movements. Fine-scale habitat characteristics were derived 

from video, and at broader scales through tidal current speed models, and bathymetry. Total 

fishery extractions varied strongly between the two monitoring years, ranging from 400 -800 tons. 

Important contributing factors appeared to be weather and water temperature. Much of the catch 

and effort was concentrated in relatively small spatial areas (e.g. Rangitoto, Motiuhe/Seargant, 

Ponui Channels). Tag returns revealed a strong winter seasonal movement, with connectivity by 

fish migration to both the outer Hauraki Gulf, and Bay of Plenty. A strong s easonal decline in adult 

snapper abundance (measured by UV) supported this conclusion. Combined tag, DUV, and catch 

data suggest that the inner Gulf is strongly connected to the wider ecosystem, and that intensive 

annual fish extractions may be supported by movements of snapper into the most heavily fished 

areas, at large spatial scales. We discuss the implications both for ongoing fisheries management, 

and towards developing a more ecosystem based understanding of how fisheries management 

might be structur ed. 

 

 

HOW MIGHT WEATHER PATTERNS CHANGE UNDER CLIMATE WARMING?  

Brett Mullan   b.mullan@niwa.co.nz  

There is a popular myth that storms will become more frequent and/or more intense under global 

warming, but relativ ely few scientific analyses on this aspect of climate change. There is indeed 

growing observational support for increased extreme rainfall in a warmer climate, albeit not for 

New Zealand as yet. But what about the weather systems themselves? A changing mix of future 

weather patterns ɬ for example, more westerly events but fewer easterlies ɬ would have important 

implications not only for local land climate but also for coastal impacts such as wave setup and 

shoreline erosion. This study makes use of daily mean sea-level pressure data from global climate 

models described in the IPCC Fourth Assessment report. Snapshots of once-daily pressure patterns 

ÈÙÌɯÊÓÈÚÚÐÍÐÌËɯÐÕÛÖɯÖÕÌɯÖÍɯƕƖɯɁ*ÐËÚÖÕɯÞÌÈÛÏÌÙɯÛà×ÌÚɂȮɯÞÏÐÊÏɯÊÈÕɯÉÌɯÎÙÖÜ×ÌËɯÔÖÙÌɯÉÙÖÈËÓàɯÐÕÛÖɯ
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regimes characterised as troughs, zonal flow and blocking. The frequency of occurrence of different 

weather types in the model control climates (1971-2000) is a good way of validating these global 

models. Since the mix of weather types is also correlated to rainfall patterns, future changes in 

ÞÌÈÛÏÌÙɯÛà×ÌÚɯÊÈÕɯÉÌɯÜÚÌËɯÈÚɯÈɯÙÈÐÕÍÈÓÓɯɁËÖÞÕÚÊÈÓÐÕÎɂɯÛÌÊÏÕÐØÜÌȭɯ3ÏÌɯ×ÙÌÚÌÕÛÈÛÐÖÕɯÞÐÓÓɯÐÕÊÓÜËÌɯÈɯ

discussion of model validation of New Zealand 20 th century climate, and well as projected changes 

in weather patterns at the end of this century under different IPCC emission scenarios. The work 

forms part of a larger project on assessing future projections of New Zealand climate, including  

changes in climatic hazards such as drought and strong winds. 

 

 

VARIATION IN THE FUNCTIONAL ROLE OF HELICE CRASSA IN DIFFERING SEDIMENT 

ENVIRONMENTS  

Hazel Needham   hrn4 @students.waikato.ac.nz 

Conrad Pilditch  

Drew Lohrer  

Simon Thrush  

Burrow builders, by creating tunnels in the sediment, alter the surface area over which 

biogeochemical processes occur.  The construction and maintenance of burrows also mixes and 

oxygenates sediments, collectively enhancing microbial activity and remineralisation rates.  The 

degree to which bioturbation alters these processes is dependent on the density, morphology and 

permanency of burrow structures; factors that are likely to vary with sediment type.  This study 

assessed the burrow properties of a dominant intertidal mud crab, Helice crassa, quantifying crab 

demographics and burrow properties across a sediment gradient from c ohesive mud to medium 

sand.  Crab and burrow density varied as a function of grain size, with greatest numbers of both 

occurring in muddy locations. Burrow to crab ratios ranged from 3.5 to 5.0 in mud and 1.1 to 3.4 in 

fine sand. Within mud almost 40% of m onitored burrows were still present after 62 days, whilst all 

burrows in sand had collapsed after only 5 days.  Resin casts displayed seven distinct burrow 

forms; however, morphology did not vary significantly with sediment type or burrow size. In 

muddier sediments burrows were generally shorter and, with increased density, showed a 

reduction in volume.  Conversely, those in sandier sediments were deeper with a greater volume, 

despite being more transient.  These factors suggest that the primary effects of H. crassa bioturbation 

are dependent on sediment properties. In sand, where burrow turnover is rapid, H. crassa primarily 

influences sediment turnover and vertical mixing.  In muddy sediments, where burrow density is 

greatest and structures are stable, their main impact is through extension of the sediment surface 

area over which nutrient exchange can occur. Helice crassa is therefore capable of altering the 

pathway of solute and particle fluxes dependent on its sediment environment, influencing the 

functio ning of both benthic and pelagic ecosystems in differing ways.  

 

 

SEASONAL AND INTERANNUAL VARIATIONS IN THE VERTICAL TRANSPORT OF 

ORGANIC AND INORGANIC CARBON TO THE DEEP OCEAN  

Scott Nodder   s.nodder@niwa.co.nz 

Stephen Chiswell  

Jill Schwarz  

Matt Pinkerton  

Lisa Northcote  

Since 2000, deep-ocean moorings have been deployed in subtropical and subantarctic waters to the 

east of New Zealand, collecting data on the physical, biological and chemical processes in the water 

column (e.g., stratification, vertical mix ing, pelagic biological community changes, downward 

particle flux). In tandem, remotely sensed data from the same time provide insights into surface 

biological (e.g., ocean colour) and physical processes (e.g., sea-surface temperature and height). We 

are now linking these important data -sets to evaluate the temporal and spatial variations in marine 

ecosystems, and to determine relationships between surface productivity and export flux of 

particulate organic and inorganic carbon to the deep ocean. In subtropical waters, a strong seasonal 

cycle in surface chlorophyll biomass, dominated by a persistent diatom -dominated algal bloom in 
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spring, is coupled with high rates of organic matter export, whereas a moderate autumn biomass 

peak is possibly lagged with organ ic flux by an order of months. In contrast, in subantarctic waters, 

the annual peak in biomass occurs in summer and is not mirrored by high export rates; rather, the 

highest export of organic matter occurs in spring, even though spring surface productivity  is only 

moderate. These trends seem to persist over inter-annual timescales, although there is considerable 

variability, especially in the flux data, related to the processes by which organic material is 

ɁÙÌ×ÈÊÒÈÎÌËɂɯÈÕËɯÌß×ÖÙÛÌËɯÛÖɯËÌ×ÛÏȮɯÞÐÛÏɯÊÈÙÉÖÕÈÛÌɯand siliceous zooplankton potentially playing 

significant roles. Locally validated proxies for organic carbon concentrations in surface waters, 

derived from remotely sensed data, enable the deep ocean export flux data to be put into broader 

temporal and spatial contexts. The relationships of these long-term trends in surface productivity 

and particle flux to climate -scale drivers of marine production will be discussed and evaluated.  

 

 

HUMAN -INDUCED CHANGES IN BEHAVIOUR IN NEW ZEALAND SEA LIONS AT 

SANDFLY B AY, OTAGO, NEW ZEALAND  

Natalie Nolan   nolna645@student.otago.ac.nz 

Chris Lalas   

The NZ sea lion (Phocarctos hookeri) is a threatened species with a distribution restricted to the New 

Zealand region. The purpose of this study was to determine if human encounters elicited responses 

from sea lions, and to determine what factors were likely to generate a response. Encounters were 

investigated during two consecutive summers, 2007ɬ2009, at Sandfly Bay, Otago Peninsula; a site 

with an average of 7 sea lions ashore daily. Sandfly Bay is a popular destination for international 

and domestic visitors, but their activity here is unregulated and people can come in close contact 

with sea lions. Focal sampling of sea lion behaviour targeted descriptions of posture before, during 

and after encounters ɭ their typical response was for a prone animal to lift its head. The variables 

recorded about people were group size, minimum approach distance to sea lions, type of encounter, 

ÈÕËɯÝÐÚÐÛÖÙɯÉÌÏÈÝÐÖÜÙȭɯ$ÕÊÖÜÕÛÌÙÚɯÞÌÙÌɯËÐÝÐËÌËɯÐÕÛÖɯÛÞÖɯÛà×ÌÚȯɯȿÞÈÓÒ-ÉàÚɀɯɭ when people walked 

×ÈÚÛɯÚÌÈɯÓÐÖÕÚɯÞÐÛÏÖÜÛɯÚÛÖ××ÐÕÎȮɯÈÕËɯȿÐÕÛÌÙÈÊÛÐÖÕÚɀɯɭ when people stopped to observe sea lions. 

After data analysis, it was found that all except group size were found to be significant in 

predicting the probability of a response by sea lions. Interactions were significantly more likely to 

cause a change in behaviour than walk-bys. Boisterous human behaviour ɭ running, shouting, or 

arm waving ɭ was the most likely to elicit a response for both walk -bys and interactions. Results 

indicate that visitors exhibiting boisterous behaviour that interact with sea lions from 20 m have a 

96% probability of eliciting a response from sea lions.  If visitors walk -by sea lions at 20 m 

exhibiting boisterous behaviour, they have a 71% probability of eliciting a response. This human 

disturbance could be mitigated by signs or guides on site that emphasize the importance of moving 

slowly and calmly near sea lions. Visitors to Sandf ly Bay are causing changes in sea lion behaviour, 

but long -term studies are needed to determine if the impacts are detrimental to the species. 

 

 

REPRODUCTION, EARLY LIFE HISTORY AND SUBSTRATUM SELECTIVITY OF THE 

INVASIVE TUNICATE STYELA CLAVA 

Sarah Nutsfor d   scn23@student.canterbury.ac.nz 

Kate Willis  

David Schiel  

A major hypothesis in invasive species ecology relates to "propagule pressure", that is, that 

increasing numbers of dispersive propagules incr ease the potential for successful invasion and 

population growth. The invasive clubbed tunicate  Styela clava is well established in North America, 

Canada, Australia and Northern Europe. It may reach densities of 500 ɬ 1000 individuals per square 

metre, threatening bivalve aquaculture systems and competing with native species. First discovered 

in New Zealand in 2005, little is known about the specific life history of Styela c. in New Zealand. 

An understanding of the reproductive behaviour of Styela c., and how it responds to a new 

environment are essential to limiting spread. Here we discuss Styela c. gonad development, larval 

abundance and larval settlement behaviour in invaded sites near Christchurch (Lyttelton Harbour).  

Gonad indexes and histological methods show that individuals within the population are capable of 
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reproduction from November and remain active until water temperatures drop below 14°C. Below 

this, spawning ceases and gonads remain at the developing phase. There are peaks in gonad 

development throughout this period, during which Styela c. continually spawn and redevelop 

ovaries. Larval abundance in the water column throughout the spawning season was low, as was 

recruitment. Both appear to be much lower than results found in invaded areas elsewhere. Initial 

experiments showed that larvae have little preference for different settlement surfaces, although 

they exhibit a strong preference for the dark -undersides of structures. So far in this study (which 

has a year to run), reproduction rates in Lyttelton are much lower than those reported overseas, and 

populations seem to be stable or declining. 

 

 

BIO -OPTICAL CLASSIFICATION OF NEW ZEALAND WATERS FROM SATELLITE 

DERIVED OCEAN COLOUR  

Tracey Osborne   tracey@osborne.net.nz 

Jill Schwarz  

Satellite-based Earth observation provides a source of synoptic environmental information that is 

being increasingly exploited for ecological and climate applications. Terrestrial ecological variables 

measurable by satellite include vegetation type, land cover, phenology, and plant biophysical 

attributes. Similar variables may be measurable in oceans and coastal waters although with more 

complex temporal dynamics. In this study we investigated bio -optical water classes from SeaWiFS 

ocean colour measurements. Pixels in ocean images are areas of ocean for which a single colour 

measurement represents an aggregate of all the reflected energy and by inference the average 

biological and chemical properties of the waters within the spa tial extent of the pixel. The present 

study used 4 km resolution as a test of the concept. The nature of the water properties that can be 

traced is governed by the ability to discriminate their spectral signatures and whether it is 

meaningful to study them  at the available pixel resolution. Permutations of four different clustering 

algorithms and six data transformations were tested to find combinations that show potential for 

creating new knowledge of ocean and coastal hydrodynamics and ecology. The initia l properties of 

interest were variations in 1) pigment concentration, and 2) optical properties of waters with 

changing pigment concentration. The first is of interest for obvious reasons. The latter is the basis 

on which more information than just chlorop hyll concentration might be gained from ocean colour 

in the future. Classifying waters on the basis of pigment concentration can be done in a somewhat 

arbitrary fashion by k -means, k-medoids or Wards hierarchical cluster methods. Gaussian mixed 

model clustering was considered to be superior to other methods in terms of finding variations in 

the size, shape and orientation of clusters. A method for identifying pigment specific variations in 

the optical properties of waters was mixed model clustering on anoma ly spectra after removal of 

first order variation using an assumed index of pigment concentration. This exploration of second 

order variation identified a number of possible bio -optical water classes that now require 

verification with in situ observations. 

 

 

THE ECOLOGICAL ROLE OF AN OMNIVOROUS SEASTAR ( PATIRIELLA REGULARIS ) IN 

INTERTIDAL COBBLE FIELDS  

Shiree Palmer   shiree.palmer@vuw.ac.nz 

Nicole Phillips  

Victoria University Coastal Ecology Laboratory, School of Biological Sciences, Victoria University  

CoÉÉÓÌɯÍÐÌÓËÚɯÈÙÌɯÊÖÔÔÖÕɯÏÈÉÐÛÈÛÚɯÐÕɯ-ÌÞɯ9ÌÈÓÈÕËɀÚɯÓÖÞɯÐÕÛÌÙÛÐËÈÓɤÏÐÎÏɯÚÜÉÛÐËÈÓɯáÖÕÌȮɯàÌÛɯÓÐÛÛÓÌɯÐÚɯ

known about the ecological roles and interactions of the many species that live there, including the 

common, omnivorous cushion star Patiriella regularis. In this study we used field surveys from three 

sites in Wellington Harbour and laboratory experiments to examine the ecological role of P. 

regularis in low intertidal cobble fields, particularly focusing on possible competitive interactions 

with other organis ms. Patiriella regularis was abundant in our surveys, with a mean density in 

Wellington Harbour of 0.26 (SE = 0.03) individuals per cobble, and 6.4 (SE = 0.8) individuals per m 2. 

Various species of chiton were also abundant, with a mean density of 0.40 (SE = 0.04) chitons per 

cobble and 18.8 (SE = 3.0) individuals per m2. The distribution of both P. regularis and chitons were 

mailto:tracey@osborne.net.nz
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similar with the majority of occupied cobbles containing only one individual ( P. regularis = 77%, 

chitons = 63%). There was also a negative correlation between chiton density and the density of P. 

regularis on cobbles (r = -0.515, p < 0.001). The most abundant species of chiton was Chiton glaucus, 

which made up 70% of chitons found in low intertidal cobble fields in Wellington Harbour. These 

distribution patterns suggest that for P. regularis both intraspecific and interspecific competition 

with C. glaucus may be occurring, and we tested the relative importance of each in laboratory 

experiments. Evaluating the role of species interactions and the relative strengths of intra- and 

interspecific competition gives us a better understanding of ecological processes driving patterns 

and species distributions in low intertidal cobble fields and allows us to make comparisons with 

other coastal habitats. 

 

 

INTRASPECIFIC VARIATION OF MOVEMENT BEHAVIOUR AND DIFFERENTIAL 

EXPLOITATION OF SNAPPER ( PAGRUS AURATUS : SPARIDAE)  

Darren Parsons   d.parsons@niwa.co.nz 

Mark Morrison  

Jeremy McKenzie  

Bruce Hartill  

Richard Bian  

Chris Francis  

Different species often utilise space in a different fashion, and variation in movement behaviour can 

also occur within a species. Despite this, in marine fisheries management, the movement behaviour 

of exploited species is often assumed to be monotypic. If intraspecific variati on in movement 

behaviour is being ignored, there may be detrimental consequences for the productivity and health 

of fisheries and the surrounding ecosystem. In this study, we used dart tagging to explore the 

possibility of differential snapper movement beh aviours at different locations within the Hauraki 

Gulf. Just under 10,000 snapper were tagged, with >800 of these tags being returned by recreational 

and commercial fishermen (as of 1 June 2009). To allow for unbiased comparisons of snapper 

movement probabilities from the different tagging areas, we used a maximum likelihood approach 

to correct for spatial variation in fishing effort and snapper population density. Results suggest that 

snapper from shallow inshore and reefy areas are much more residential than snapper from deeper 

areas (>20 m) of predominantly soft sediment. We also observed differences in extraction rate 

between these tagging areas, potentially linked to differences in movement probabilities. These 

results suggest that stock assessment models which assume monotypic fish behaviour are likely to 

lead to erroneous conclusions. An additional management concern is that marine protected areas 

may experience varying levels of protection success in different areas/habitats, if the size of 

protected areas is not scaled to the specific movement dynamics of exploited species in each area. 

Finally, if fishing effort varies by area/habitat type, then a process of fishery -induced selection may 

lead to the removal or reduction of certain behaviour types, an d all the life history characteristics 

and ecosystem interactions associated with that behaviour. 

 

 

RATE OF UTILISATION OF NUTRIENTS AND DIET COMPOSITION OF SPONGE 

 22$,!+ &$2ɯ.-ɯ6$++(-&3.-ɀ2ɯ2.43'ɯ". 23 

Alejandra Perea Blázquez   alejandra.perea@vuw.ac.nz 

Kylie Price  

Simon Davy  

James Bell 

Little is known  about the ecology and functional roles of the New Zealand sponge fauna compared 

with other temperate regions. The aims of our research were to investigate interactions between 

sponges and the water column, their importance to nutrient dynamics, effects on water column 

nutrient concentrations, food supply, and ecosystem functioning. Due to their high abundance, high 

filtration capacity, and heterogeneous diet, sponges may be important in influencing nutrient  

dynamics in New Zealand coastal ecosystems. We describe our results for abundant and widely 

ËÐÚÛÙÐÉÜÛÌËɯÚ×ÖÕÎÌɯÚ×ÌÊÐÌÚɯÍÙÖÔɯÛÞÖɯÚÐÛÌÚɯÈÓÖÕÎɯ6ÌÓÓÐÕÎÛÖÕɀÚɯÚÖÜÛÏɯÊÖÈÚÛɯÞÐÛÏÐÕɯÛÏÌɯ3È×ÜÛÌÙÈÕÎÈɯ
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Marine Reserve. These sites were selected due to the high abundance and diversity of sponges that 

are found living on the rocky subtidal substrates. Feeding efficiencies were calculated for each 

species with regards to each group of micro-planktonic organisms found in seawater samples 

collected in situ and analysed by flow cytometry. Concentrations of nutrients [ silicate (SiO2), nitrite 

(NO 2-) nitrate (NO 3-), ammonia (NH 3) and phosphate (PO3-4)] removed by sponges from the ambient 

and exhalent water samples was determined. We describe how the results from this work will he lp 

answer two main questions. Are any differences between the amount and type of food processed 

between different study species apparent? Is there variability in the nutrient uptake and production 

among different species? We suggest that the amount of material removed by sponges from the 

water column coupled with their high filtration rates means that they are likely to have important 

impacts on coastal marine ecosystems where they are abundant. 

 

 

INDIRECT EFFECTS OF FISH ON KELP BEDS  

Alejandro Perez -Matus   alejandro.perezmatus@vuw.ac.nz 

Predator-prey interactions play an important role in the structure of food webs. A more holistic 

understanding of these interactions may be possible when they are evaluated within the context of 

surrounding habitats. In sha llow subtidal habitats, beds of brown macroalgae contain diverse 

communities including several invertebrate grazers, which are potential prey for various fish 

species. Positive-indirect effects to the macroalgal habitat might arise when fishes remove effective 

grazers of kelps (e.g., amphipods). Two different ways that predatory fishes might produce such 

positive effects include: 1) fishes reduce the numerical abundance of herbivore populations, and 

therefore, overall grazing pressure on plants; and/or 2) presence of fishes induce a behavioural 

response of herbivores, e.g., causing them to disperse or hide, and thus reducing overall grazing 

pressure. I use a series of field surveys and manipulative experiments in the laboratory to estimate 

these direct and indirect effects of reef fishes on mesograzer assemblages (e.g., amphipods) and host 

kelps. To date, my results indicate that: a) some fish species significantly reduce grazing pressure of 

amphipods on Macrocystis pyrifera by directly reducing amphipod surv ivorship (i.e., via predation), 

b) these effects translate to improved performance of kelp (e.g., as measured by growth rates of 

blades), and c) the presence of some fish species also induce behavioural responses on the 

mesograzers (independently of direct  predation) which may reduce fitness of mesograsers and 

indirectly benefit host kelps. Overall, t he present results highlight  the importance of fish predators 

and their possible contributions to cascading effects in kelp ecosystems.  

 

 

COGITATIONS FROM A M ARINE BIOSECURITY PERSPECTIVE  

Simon Phillips   simon.phillips@maf.govt.nz  

Andrew Bell  

Daniel Kluza  

Vessel biofouling has been recognised as a vector in many historical introductions of marine species 

into New Zealand, such as Pacific oysters (Crassostrea gigas), and continues to contribute to both the 

international and domestic spread of marine species. Biosecurity New Zealand (BNZ) is the lead 

ÈÎÌÕÊàɯÊÏÈÙÎÌËɯÞÐÛÏɯÛÏÌɯ×ÙÖÛÌÊÛÐÖÕɯÖÍɯ-ÌÞɯ9ÌÈÓÈÕËɀÚɯÐÕËÐÎÌÕÖÜÚɯÍÈÜÕÈɯÈÕËɯÍÓÖÙÈɯÍÙÖÔɯÐÕÝÈÚÐÝÌɯ

species. In the marine environment, shipping movements provide a vector for both international 

and domestic translocations of species that would otherwise be impossible. Ballast water has 

received the most attention with several high -profile introductions, such as the zebra mu ssel 

(Dreisenna polymorphaȺɯ ÐÕɯ -ÖÙÛÏɯ  ÔÌÙÐÊÈɀÚɯ +ÈÜÙÌÕÛÐÈÕɯ &ÙÌÈÛɯ +ÈÒÌÚȮɯ ×ÙÖÝÐÕÎɯ ÛÏÌɯ ÊÈÛÈÓàÚÛɯ ÍÖÙɯ

international action. However, ships also translocate organisms as biofouling of sea chests, cooling 

and ballast plumbing, and hull surfaces. BNZ has been pursuing a research program into the 

potential risk posed by marine biofouling, surveying five categories of vessels arriving in NZ ports. 

International recreational, fishing, passenger, commercial vessels, and slow moving barges and oil 

platforms have all been surveyed over a 2-year period to correlate ship type, geographical 

movement, fouling level and fouling organisms. This presentation will discuss the general 

outcomes of the initial analysis, in particular thinking about biofouling risk management in terms  of 
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taxonomic groups. I will also touch on what other countries are doing, where NZ stands in relation 

to this, recent international developments in biofouling, and the way forward.  

 

 

VULNERABILITY OF EMBRYOS IN BENTHIC INTERTIDAL EGG MASSES TO 

SUMMERTIME ULTRAVIOLET RADIATION AND CONDITIONS AT LOW TIDE  

Janine Russell 

Nicole Phillips   nicole.phillips@vuw.ac.nz  

The Southern Hemisphere is exposed to high intensities of UVR during summer. Few studies, 

ÏÖÞÌÝÌÙȮɯÏÈÝÌɯÍÖÊÜÚÌËɯÖÕɯÙÐÚÒÚɯÛÖɯ-ÌÞɯ9ÌÈÓÈÕËɀÚɯÔÈÙÐÕÌɯÍÈuna, or how UVR may interact with 

other stressors in this challenging environment. A variety of marine species deposit egg masses 

intertidally, exposing embryos to myriad physical stresses, including UVR. Using field surveys and 

outdoor experiments, we examined the potential interactions between UVR, desiccation and tidal 

pool conditions on embryonic mortality of three molluscan species: two pulmonates ( Benhamina 

obliquata and Siphonaria australis), and the mudflat -dwelling bubble -shell Haminoea zelandiae. For 

each species embryonic mortality was significantly greater in egg masses exposed to full sun 

compared to shade. For S. australis, there was also 2-fold greater mortality in egg masses in tidal 

pools or desiccated at low tide compared to those submerged in flowing seawater. For H. zelandiae 

desiccation increased embryonic mortality compared shallow tidal pools. These results were 

supported by outdoor experiments, when exposure to UVR and low tide conditions were 

manipulated. Vulnerability to low tide con ditions (i.e. simulated tidal pools vs. desiccated), was 

species-specific. Egg masses of both limpet species had elevated embryonic mortality in simulated 

tidal pools compared to those submerged in flowing seawater, but desiccation only resulted in 

higher mortality for S. australis. In contrast, for H. zelandiae there was an interaction between 

exposure to UVR and low tide conditions. Results from this study suggest that the egg masses of 

these three species are vulnerable to UVR, but with species-specific vulnerability to other intertidal 

stressors and possible interactions with UVR. Embryos of these species may be at risk of high 

mortality particularly during mid -summer when extreme conditions of UV intensity and high 

temperature coincide with low tide cyc les. 

 

 

EFFECTS OF THIN CIRRUS CLOUDS ON MISR CLOUD -HEIGHT RETRIEVALS  

Abhnil Prasad   apra083@aucklanduni.ac.nz  

Roger Davies 

"ÐÙÙÜÚɯÊÓÖÜËÚɯ×ÓÈàɯÈɯÔÈÑÖÙɯÙÖÓÌɯÐÕɯÛÏÌɯ$ÈÙÛÏɀÚɯclimate system. Thin, high cirrus are especially 

important. They have relatively low  albedos, a strong greenhouse effect due to their high altitudes 

and low emission temperatures, and tend to warm the climate system. The Multi -angle Imaging 

Spectroradiometer (MISR) on the Terra satellite has been measuring the altitudes of these clouds 

consistently since 2000, and has detected a reduction in high-altitude cloud over the tropical Pacific 

Ocean that may indicate a significant response of the climate system to global warming. However, 

thin cirrus clouds are difficult to detect and the operati onal cloud-height product from MISR may 

miss thin cirrus when it overlies thicker, lower -level cloud. To examine the effects of thin cirrus on 

MISR cloud-height retrievals, we have studied clouds with base heights from 12ɬ20 km, cloud-base 

temperatures less than -20°C, optical depths << 1, and for latitudes 20°Sɬ20°N, using merged 

datasets from the CERES broadband radiometer, also on Terra. Outgoing Longwave Radiation 

(OLR) measurements were extracted from these datasets and compared to the OLR from a column 

model of longwave radiative transfer that uses MISR cloud -top heights and reanalysis data as input 

parameters. We obtained, as expected, a strong correlation between low values of OLR and high 

values of cloud-top height. The differences between modeled and measured OLR are now helping 

us to understand the significance of thin cirrus and we will report on how this affects the observed 

reduction in high -cloud amount and its role in maintaining or altering surface temperature.  
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POPULATION STRUCTURE IN NEW ZEALAND TRIPLEFINS (TRYPTERIIGIDAE) BASED 

ON MICROSATELLITE LOCI  

Muriel Rabone   muriel.rabone@gmail.com  

Angela Little  

Kendall Clements  

The triplefin family Tripterygiidae is remarkably diverse in New Zealand, with most of the 26 

species having widespread, sympatric distributions. Despite this there is evidence for the restriction 

of gene flow among populations. Previous research based on phylogeographic analysis of 

mitochondrial haplotype diversity showed considerable variation between species in the amoun t of 

gene flow within regions:  three species exhibited high levels of gene flow, three displayed evidence 

of isolation by distance and significant population structure and two showed strong 

phylogeographic structure. One of the latter species Forsterygion capito, and one with significant 

population structuring, F. lapillum will be investigated in the current MSc research. To examine the 

picture of population structure across smaller spatial scales, faster-evolving molecular markers are 

required, such as microsatellites, which are highly polymorphic nuclear loci. Microsatellite allele 

frequencies at 12 loci will be used to examine population structure in the species F. lapillum and F. 

capito to enable analysis of gene flow in these species across spatial and temporal scales relevant to 

larval dispersal and local adaptation. The previous research findings into population connectivity 

were due to a combination of factors including historical processes such as glaciation, 

oceanographic features, biological factors such as species-specific behaviour and larval biology, and 

post-recruitment selection. This research will clarify the relative importance of such factors, 

providing greater definition of population connectivity patterns within New Zealand triplefins, and  

will assist in elucidating their evolutionary history. Furthermore such research is significant in the 

context of understanding marine population connectivity in general, a field with important 

applications in fisheries management and design of marine pro tected areas. 

 

 

THE RANGE AT WHICH PRE -SETTLEMENT FISH CAN DETECT AMBIENT REEF SOUND  

Craig Radford   c.radford@auckland.ac.nz  

Chris Tindle  

John Montgomery  

Andrew Jeffs  

Previous research has shown that pre-settlement fishes and crabs are attracted to ambient 

underwater sound. These results, combined with the excellent transmission of sound in water and 

presumed auditory thresholds have been used to conclude that coastal reef sound could act as a 

effective long distance (> 5 km) directional guide for assisting larvae to find suitable settlement 

habitat.  Recently, this conclusion was criticised on the basis of theoretical considerations 

suggesting the phenomenon may be considerably less important because of a more limited range of 

effective acoustic transmission (i.e., << 1 km).  Using a theoretical model, systematic recordings from 

an isolated reef, and recordings from an artificial point source we have determined the range 

dependence of sound propagation from a shallow water reef. Close to the reef there is a zone where 

ÛÏÌɯÙÌÌÍɯÚÖÜÕËɯÓÌÝÌÓɯËÌÊÙÌÈÚÌÚɯÝÌÙàɯÚÓÖÞÓàɯÞÏÐÊÏɯÞÌɯÏÈÝÌɯÛÌÙÔÌËɯÛÏÌɯɁÙÌÌÍɯáÖÕÌɂȭɯ.ÕÊÌɯÛÏÌɯÙÌÌÍɯ

subtends an angle of approximately 90° from the receiver the reef is effectively a localised source 

and the sound level decreases more quickly. This is due to the spreading of the sound and 

attenuation into the seafloor. Based on our results and the hearing threshold of a pre-settlement fish 

(111 dB re 1µPa) it was estimated that pre-settlement larvae could detect ambient reef sound from 

greater than a kilometre. Therefore, we have shown that the assumptions underlying the critical 

review of the effective range of reef sound are wrong, and that ambient reef sound does have 

appropriate propagation properties to act as a relatively long -distance guide. 
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ATMOSPHERIC FORCING OF ANTARCTIC SEA ICE ON WEEKLY TO MONTHLY TIME 

SCALES 

James Renwick   j.renwick@niwa.co.nz  

The seasonal variation of Antarctic sea ice extent is one of the largest geophysical changes in the 

$ÈÙÛÏɀÚɯÈÕÕÜÈÓɯÊàÊÓÌȮɯÌÍÍÌÊÛÐÝÌÓàɯËÖÜÉÓÐÕÎ the size of Antarctica in the winter months. Sea ice forms 

a natural barrier between the atmosphere and the ocean, modulating surface energy exchanges at 

high latitudes. Understanding the role of Antarctic sea ice in the climate system, and its response to 

anthropogenic forcing, is a key issue in climate research. Beyond the seasonal cycle of ice growth 

and decay, Antarctic sea ice extent is strongly affected by the atmospheric circulation, on times 

scales from days to seasons. On the monthly to seasonal scale, there is a strong ENSO signal in sea 

ice extent across the Pacific, associated with atmospheric Rossby wave propagation. On daily to 

weekly time scales, atmospheric waves also modulate sea ice extent, around the whole of the 

Antarctic continent. This  presentation will review seasonal and ENSO-related atmospheric forcing 

of Antarctic sea-ice, and will discuss the nature of shorter-term interactions between the 

atmospheric circulation and sea ice concentration. The presence or absence of climate change-

related trends in sea ice extent will also be touched on. 

 

 

DOWNSLOPE WINDS  AN EXPLANATION FOR ROOF DAMAGE IN COBDEN, 

GREYMOUTH IN JULY 2008  

Mike Revell   m.revell@niwa.co.nz 

Stephane Popinet  

Stefan Reese 

A very deep depression (central pressure ~ 963 hPa) moved over New Zealand late in July 2008. The 

storm brought extreme winds to some areas. In particular Levin and Greymouth bore the brunt of 

storm force easterly winds which caused damage to more than 100 houses. In Greymouth the 

damage was extremely localised. Given the scale of the storm one would have anticipated 

widespread damage, but the damage was mostly confined to the suburb of Cobden, Blaketown and 

a few locations in the centre of Greymouth. So what did cause the extreme, localised winds in 

Greymouth on July 31st 2008? To answer this question, this event has been re-modelled by scientists 

ÈÛɯ-(6 ɯÜÚÐÕÎɯÈɯ"%#ɯÊÖËÌɯɁ&ÌÙÙÐÚɂȭɯ(ÕÐÛÐÈÓɯÙÌÚÜÓÛÚɯÐÕËÐÊÈÛÌɯÛÏÈÛɯÚÌÝÌÙÌɯËÖÞÕÚÓÖ×ÌɯÞÐÕËÚɯÎÌÕÌÙÈÛÌËɯ

by 50 km/hr southeasterlies over the main divide 30 km upstream combined with funneling 

through the narrow gap in the local topography at the mouth of the Grey river resulted in a very 

localised turbulent plume with wind speeds over 150 km/h. The combinations of wind speeds, 

terrain height and vertical temperature pr ofiles that lead to downslope winds will be discussed. We 

will also consider the effects of surface friction and 3D as opposed to 2D modelling on the results. 

 

 

PRIMARY PRODUCTION RATES IN SUBTIDAL MACROALGAL BEDS:  D OES THE 

PRESENCE OF UNDARIA PINNATIFIDA  MAKE A DIFFERENCE?  

Derek Richards   ricde123@student.otago.ac.nz 

Chris Hepburn  

Stephen Wing  

Catriona Hurd  

Subtidal macroalgal communities are highly productive and increase habitat complexity  and food 

sources for a variety of marine animals, particularly juvenile reef fish and grazing invertebrates.  

The objective of this study was to measure the productivity and succession of seaweed communities 

in habitats with and without the invasive laminarian kelp, Undaria pinnatifida. Six shallow subtidal 

reef areas (three with and three without  U. pinnatifida) on the Otago Coast were selected. Species 

density, richness, and diversity were quantified for macroalgae and invertebrate communities. 

Within each reef area a wave-exposed and wave-sheltered site was chosen, and five depth strata 

(0 6 m depth from low tide) were sampled along a 30 -meter transect line using 10 randomly 

positioned 1 m2 quadrats. Another two sites in this area, one without (Karitane)  and one with U. 

pinnatifida (Purakaunui Inlet), were selected for a community productivity experiment. At each site , 

six spore-settling frames were placed haphazardly at 2 4 m below the low tide mark. Light sensors 
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were attached to one cage per site to obtain in situ records of light conditions.  Net photosynthesis at 

a range of irradiances was measured for the communities that developed on the plates after six 

months in the field, using a 30 litre incubation chamber with re -circulating water in -line oxygen 

electrode at 12ºC. Sub-tidal surveys revealed that  average macroalgal species richness at Karitane 

(14.5) was greater than that at Purakaunui Inlet (6). In addition average species richness of the three 

spore-settling plates was higher at Karitane (6 species per plate) compared to Purakaunui Inlet (4 

per plate). Althou gh not significant (F=1.47; P= 0.231) net productivity and light use efficiency 

(alpha) values obtained from the Karitane communities were higher (three -fold and ten -fold 

increase respectively) than the values from the Purakaunui Inlet plates. We relate differences in the 

photosynthetic characteristics of early successional and mature macroalgal communities between 

habitats with and without U.  pinnatifida. 

 

 

PHYLOGEOGRAPHY OF NEW ZEALAND'S COASTAL BENTHOS: 3'$,ɀ2ɯ3'$ɯ!1$ *2 

Phil Ross   pmr16@students.waikato.ac.nz 

Ian Hogg  

Conrad Pilditch  

Carolyn Lundquist  

During the past 30 years, at least 42 molecular studies have been undertaken in New Zealand to 

examine the phylogeography of coastal benthic invertebrates and plants. Here, we identify 

generalities and/or patterns that have emerged from this research and consider the processes 

implicated in generating genetic structure within populations. Studies have used various molecular 

markers and examined taxonomic groups with a range of life histories and dispersal strategies. 

Genetic breaks have been identified at multiple locations with the most frequently observed 

division occurring between northern and southern populations at the top of South Island. Although 

upwelling has been implicated as a cause of this disjunction, oceanographic evidence is lacking and 

alternative hypotheses exist. A significant negative correlation between larval duration and genetic 

differentiation suggests that larval duration might be used as a proxy for dispersal potential. 

However, amon g taxa with short larval durations there was greater variability in genetic 

differentiation than among taxa with longer pelagic periods. This implies that when larval duration 

is short, other factors may determine dispersal and connectivity among populatio ns. Although 

generally there has been little congruence between the phylogeographic data and recognised 

biogeographic regions, recent research has resolved population subdivision at finer spatial scales 

that corresponds more closely with existing biogeogra phic classifications. The use of fast-evolving 

and ecologically significant molecular markers could further improve this resolution. A shift 

towards hypothesis driven research and collaboration with physical and biological oceanographers 

will improve our a bility to identify population subdivision and the processes structuring marine 

ecosystems. 

 

 

DOES CORAL RECRUITMENT DEPEND ON LOCAL OR DISTANT SOURCES OF LARVAE?  

Pelayo Salinas de León   pelayo.salinas@vuw.ac.nz 

David Smith  

James Bell 

There is growing scientific evidence suggesting that a great proportion of coral larvae produced 

may be retained within the parental habitat. If self recruitment is a common feature in tropical reef 

systems, it is likely that the  abundance of coral of a specific reef will have an influence on the levels 

of local coral recruitment. The majority of coral reefs are under severe threat worldwide as a result 

of human activities that have caused 27% of monitored reefs to be lost and it is predicted that 

30 40% will be lost within the next 30 years. It is thus important to understand how hard coral 

recruitment patterns vary with different degrees of reef degradation in order to develop 

conservation programmes. Here we present the first estimates of coral recruitment at four sites with 

different levels of coral cover on different substrata types in the Wakatobi National Marine Park, 

Indonesia. We found no difference in the overall coral recruitment rates to different artificial 

settlement substrates (terracotta or concrete) or between different surface angles. More importantly, 

mailto:elayo.salinas@vuw.ac.nz
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we found significant differences between coral recruitment rates in high and low coral cover sites, 

with higher recruitment levels in high coral cover sites. Our resu lts provide evidence that most 

coral recruitment occurs locally and that local -scale damage to coral habitats is likely to impact 

future local recruitment. Our results are important from the perspective of creating Marine 

Protected Areas to restore degraded coral reef habitats, since our results support the assertion that 

ȿÙÌÊÖÝÌÙàɀɯÐÚɯÓÐÒÌÓàɯÛÖɯÛÈÒÌɯÈɯÊÖÕÚÐËÌÙÈÉÓÌɯÈÔÖÜÕÛɯÖÍɯÛÐÔÌɯÈÚɯÓÈÙÝÈÓɯÚÖÜÙÊÌÚɯÞÐÓÓɯÉÌɯÓÐÔÐÛÌËɯÖÕÊÌɯÓÖÊÈÓɯ

coral cover has declined. 

 

 

ECOSYSTEM-BASED MANAGEMENT OF COASTAL REEFS: UNDERSTANDI NG 

DIVERSITY AND FUNCTION BEFORE TRYING TO MANAGE IT  

David Schiel   david.schiel@canterbury.ac.nz 

There is a now a strong impetus for Ecosystem-Based Management (EBM), in recognition that 

species and communities are inter -connected across ecosystems. Implementing EBM has proved to 

be difficult, however, because of the detailed knowledge required for it to be effective and also 

because no one seems to be quite sure what it means in practice. Here I discuss a view of EBM and 

its application to New Zealand shores, based on long-term studies. Because the underlying drivers 

of diversity are different on quite fine spatial scales along tidal gradients, and there is a large 

ÊÖÔ×ÖÕÌÕÛɯÖÍɯɁÌ×ÏÌÔÌÙÈÓɯËÐÝÌÙÚÐÛàɂɯÈÓÖÕg New Zealand shores, effective management will need to 

be multi -dimensional and targeted. Using protected areas as a panacea for multiple impacts is 

unlikely to be effective in the long run if people -pressure continues to increase. Furthermore, 

diffuse im pacts may well increase, making it imperative that we address broader issues of effective 

management, societal values and behaviours. 

 

 

BIOGEOGRAPHY OF SQUAT LOBSTERS IN THE SOUTHWEST PACIFIC  

Kareen Schnabel   k .schnabel@niwa.co.nz 

Ashley Rowden  

David Bowden  

Shane Ahyong  

The Pacific Ocean has the highest levels of squat lobster species richness and endemism in the 

world with the majority of the sampling and taxonomic effort over the last three decades focused on  

the SWP around New Caledonia, eastern Australia and New Zealand. Here we examine the species 

distributions of squat lobsters (families Galatheidae and Chirostylidae) over the entire southwest 

Pacific (SWP) region from the longitude of central Australia to  French Polynesia (123°Eɬ138°W) and 

the latitude of the Solomon Islands to sub-Antarctic New Zealand ( 6ɬ56°S). The analysis 

ÐÕÊÖÙ×ÖÙÈÛÌÚɯƙƔƘɯÚ×ÌÊÐÌÚɯÍÙÖÔɯÕÌÈÙÓàɯƛƔƔƔɯÙÌÊÖÙËÚɯÛÏÈÛɯÙÌ×ÙÌÚÌÕÛɯƚƔǔɯÖÍɯÛÏÌɯÞÖÙÓËɀÚɯÒÕÖÞÕɯÚØÜÈÛɯ

lobster species. Biogeographical areas were classified using cluster analysis combined with non-

metric multi -dimensional scaling ordination. Subsequently, correlations between observed faunal 

patterns and a suite of environmental factors were examined. Our results suggest that a significant 

portion of the fauna of both the New Zealand region and the combined northern tropical region 

around New Caledonia has been captured but other regions remain under sampled. The 

distribution of squat lobster assemblages is discussed in relation to geography, habitat, 

oceanography and historic records of climate shifts and continental movements. Results are 

consistent with the current squat lobster fauna being a result of multiple invasions of the SWP 

regions since the Cretaceous and subsequent vicariance caused by localised oceanic circulations, 

availability of hard substratum, and depth.  
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DECADAL TRENDS IN TEMPERATE MARINE RESERVES  

Nick Shears  nickshearsnz@gmail.com  

Tim Haggitt  

David Kushner  

Russ Babcock 

Monitoring of coastal ecosystems is becoming increasingly important in a changing environment 

and long-term data from marine reserve and fished sites is necessary to separate out the effects of 

fishing from other anthropogenic factors including climate change.  We compared long -term data 

from two of t he most well-studied marine reserves in temperate reef ecosystems to investigate 

decadal variation in the response of kelp forests to protection. The Leigh Marine Reserve 

(established 1976) in northern New Zealand and the Anacapa Island State Marine Reserve 

(established 1978) in Southern California are broadly analogous kelp forests ecosystems, with a few 

dominant predators (lobster and large predatory fish) and abundant sea urchins. In both systems, 

comparisons between reserve and fished sites are consistent with a trophic cascade, with greater 

biomass of predators and kelp in reserves, and greater urchin abundance outside. However, the 

trajectory of change between reserve and fished sites varied greatly between the two systems. At 

Leigh, predators increased rapidly in the reserve (< 5 yrs), while sea urchins declined and kelp 

recovered over a period of ~15 yrs. In contrast, kelp, urchins and predators remained relatively 

stable in the reserve at Anacapa over 25 yrs, whereas at fished sites predators declined, urchins 

increased and kelp declined. At reserve sites in both systems kelp forests have been more stable 

(following initial recovery at Leigh), whereas large fluctuations in urchins and kelp have occurred 

at fished sites due to other disturbances (e.g., ENSO and disease). This suggests that the direction, 

magnitude and timing of change at reserve vs. fished sites will depend on the initial state of 

habitats within reserves and that communities within reserves will exhibit greater resiliency to 

anthropogenic change. 

 

 

AN INTEGRATED PROBABILISTIC HYDROLOGICAL NOWCAST SCHEME  

Paul Shucksmith   pshucksmith@orcon.net.nz  

Geoff Austin  

Accurate forecasts of river flows and flooding, particularly in the short term, are important for a 

wide range of users, such as hydro -power companies, farmers and the general public. Hydrological 

models are usually run from the interpolated input of a sparse array of rain gauges or from the 

rainfall estimates generated from a regional network of radars where the radar closest to the 

catchment is often at a considerable distance. Due to beam spreading, the spatial resolution at this 

range is several kilometres and the radar scanning strategies necessary lead to a rather poor 

temporal resolution (typically over 5 minutes). For small ca tchments, especially in convective 

conditions, this leads to great uncertainty as to the spatial rainfall distribution over the catchment 

area. This is surely one of the major errors associated with hydrological models. As the rainfall field 

is usually fou nd from gauge data or real-time radar data, the lead time of the hydrological forecast 

is determined solely by how long the fallen rain takes to reach the outlet of the catchment. 

Additional lead time can be gained using nowcasting. In its fundamental form , nowcasting simply 

involves extrapolating current radar and satellite data into the future. It has been found that based 

on this information alone, it is not possible to predict how the precipitation field evolves with time 

and this leads to great loss of model skill with time. Although one may not be able to accurately 

forecast the evolution of small -scale rainfall patterns using nowcasting, one may be able to capture 

the statistics form of this pattern. If a probabilistic rainfall field is generated, one  could run an 

ensemble of hydrological forecasts to find a probabilistic representation of river flow. It is intended 

to measure the rainfall field over several catchments in high resolution using the University of 

 ÜÊÒÓÈÕËɀÚɯ7-band weather radar to invest igate novel techniques in probabilistic nowcasting with 

application to hydrology.  
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MUSSEL WASTE AS A FOOD SOURCE FOR JUVENILE SEA CUCUMBER 

AUSTRALOSTICHOPUS MOLLIS , GROWTH AND POLYCULTURE / AQUACULTURE 

IMPLICATIONS  

Matthew Slater   m.slater@auckland.ac.nz 

Andrew Jeffs  

Improved knowledge of juvenile feeding behaviour in the sea cucumber Australostichopus mollis is 

essential to assist in raising hatchery-reared juveniles, however, the feeding, nutrition and early 

growth of juvenile A. mollis remains undocumented. The survival and growth of juvenile sea 

cucumbers on artificial feeds was assessed over three months. Growth and survival of tank-held 

juveniles was compared for a natural sediment diet, fresh mussel farm waste and dried Sargassum 

polycystum. Juvenile sea cucumbers fed the highest rate of mussel waste diet exhibited the greatest 

(P < 0.01) overall specific growth rate (SGR), increasing in weight by an average of 30% (± 7.7 SD) 

over three months. Natural sediment diets resulted in negative SGR, while t he Sargassum polycystum 

diet and lower feeding rates of mussel waste produced intermediate SGRs. The growth 

performance of the different diets was also reflected in morphometric parameters (mean gutted 

weight, body wall and muscle band thickness) in the ex perimentally raised juvenile sea cucumbers. 

Growth results are compared to 1 year growth of juveniles caged in their natural environment. 

Stocking rates for culture, time to harvest and potential life history implications are discussed. 

Results show that fresh mussel waste is a suitable artificial diet for juvenile sea cucumbers if 

provided in sufficient quantities. The results also indicate that rapid growth can be expected among 

juvenile sea cucumbers cultured beneath mussel farms provided sea cucumber stocking rates are 

managed appropriately to ensure an adequate supply of mussel waste. 

 

 

BIOMINERALISATION IN AN URBAN ENVIRONMENT: A CARBONATE BUDGET FOR 

OTAGO HARBOUR  

Abigail Smith   abby.smith@stonebow .otago.ac.nz 

Anna Wood  

.ÛÈÎÖɯ'ÈÙÉÖÜÙɯȹƘƙȘƙƔɀ2ȮɯƕƛƔȘƗƜɀ$ȺɯÐÚɯÈɯÏÐÎÏÓàɯÔÖËÐÍÐÌËɯÚÖÜÛÏÌÙÕɯÛÐËÈÓɯÐÕÓÌÛȮɯÚÌÙÝÐÕÎɯÛÏÌɯ×ÖÙÛɯÊÐÛàɯÖÍɯ

Dunedin (population about 125,000) on the southeast coast of South Island, New Zealand. We 

develop a model carbonate budget in order to consider carbonate production in the context of 

human activity. A survey of organisms present, their average size, lifespan, and population density 

allows for the calculation of individual production rates. Fisheries data, sedimentological models, 

and historical records provide further data for the carbonate budget. Carbonate production in 

Otago Harbour is dominated by in situ biomineralisation by molluscs and other invertebrates, while 

carbonate input by sediment transport into the Harbour entrance i s secondary. Dredging, 

shellfishing, and transport out of the Harbour entrance are the major outputs of carbonate. The 

balance between inputs and outputs, both past and present, show the effects of human occupation 

of this site, and suggest the possible future effects of changes in climate and seawater chemistry. 

 

 

PITFALLS OF SHIP -BASED MEASUREMENTS  

Murray Smith   m.smith@niwa.co.nz  

Craig Stevens 

Stéphane Popinet  

Measurements from instruments lowered over the side of a vessel are fundamental to physical and 

biological oceanography. However the vessel is normally subject to downwind drift which creates a 

wake of disturbed water in the upwind side of the vessel. Unfortunately this is typically exactly 

where instruments (e.g. CTDs) are lowered. In this presentation we evaluate the nature, severity 

and extent of this effect through experimentation and modeling. Flow distortion created by the 

vessel is a well-established concern for airflow measurements around a ship, and detailed modeling 

has been carried out to account for this airflow distortion. However it has been largely neglected by 

the oceanographic community until now. The Gerris Computational Fluid Dynamics (CFD) model 

was used to simulate the effect. Gradients of tracers were included in the model in order to gauge 

the extent of the effect, both horizontally and with depth. In particular the model predicted strong 
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production of vorticity associated with the sharp bow and keel of the ship. A series of experiments 

were carried out to compare these predictions with field measurements. In the first of these, 

rhodamine dye was released along the length of the ship, and the subsequent evolution of the dye 

as the ship drifted past provided visualization of the turbulent wake. This confirmed the major 

features of the model and vorticity production. Further experiments utilized ADCP and turbulence 

profilers, showing enhanced turbulence and distortion of the temperature profile due to the flow 

distortion. Radar measurements of the wavefield also indicated that the t urbulent wake acted to 

suppress wave breaking upwind of the ship. The wake effects can easily extend to depths of 30 m 

below the RV Tangaroa which will compromise physical or biological sampling made in this range.  

 

 

FACTORS INFLUENCING THE ABUNDANCE OF TO HEROA ( PAPHIES VENTRICOSA ) ON 

NORTHLAND BEACHES: PERSPECTIVES FROM THE BEACH  

Shade Smith   shade@eam.co.nz 

James Williams  

Toheroa (Paphies ventricosa) are large infaunal surf clams which historically supported regiona lly 

important cultural, recreational, and commercial fisheries. The once extensive and abundant 

populations of toheroa on exposed surf beaches in Northland, Wellington, and Southland have 

declined substantially to levels where harvests are no longer permit ted. The reasons for these 

population declines are poorly understood. As part of a project to investigate factors that could 

influence the mortality and recruitment of toheroa, historical qualitative and anecdotal information 

on toheroa and the beaches they inhabit were gathered from people closely associated with 

Northland beaches. The key informant technique was used to gather the information. Informants 

expressed a range of views on factors that they felt influenced toheroa abundance and variability in 

recruitment.  The range of factors expressed were analysed thematically with six themes identified, 

including the deleterious effects of vehicles, negative features of the customary permit system, 

attitudes on the loss of a stewardship ethic among Mäori, adverse effects from land use and land 

use practices, attitudes about the effects of cyclical weather patterns, and negative effects from the 

preferential harvest of large toheroa. Natural processes were thought to have the largest influence 

on mortality and  variability in recruitment, however, it was thought the cumulative effects of 

anthropogenic influences were likely to severely limit the ability of toheroa populations to recover 

from large scale natural mortality events or periods of poor recruitment. In formants also outlined 

measures aimed at restoring toheroa populations, including increased enhancement work, using 

better informed permit issuers, and the creation of harvesting free and vehicle free reserves. The 

results of this study will be discussed i n relation to improving our understanding of toheroa 

population dynamics.  

 

 

IMPROVING REGIONAL CLIMATE MODEL SIMULATIONS OF NEW ZEALAND CLIMATE  

Abha Sood   a.sood@niwa.co.nz 

Duncan Ackerley  

Sam Dean 

NIWA has developed a regional climate model (RCM) based on the UK Met Office Unified Model 

V4.5, which is being applied to understand future changes in New Zealand climate. It is important 

to have a realistic simulation of the current climate and its variability, since this gives more 

confidence in future simul ation results. Biases in temperature and precipitation have been noted in 

climate hindcasts by the RCM; for example, simulated precipitation tends to be significantly lower 

than observed over much of the North Island. This study describes attempts to under stand the 

RCM climate biases and to reduce them. Better representations of orography and land surface 

vegetation have been incorporated into the model. Intercomparison experiments have been made 

with different parameterization schemes for the atmospheric b oundary layer and for mixed -phase 

precipitation. The influence of enlarging the RCM computation domain around New Zealand has 

also been studied. Results have been compared with observed temperature and precipitation 

regridded on to the same grid as used by the climate model. 
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ARE EXTREME WIND PATTERNS OVER NEW ZEALAND CHANGING?  

Abha Sood   a.sood@niwa.co.nz 

Brett Mullan  

Trevor Carey -Smith  

Wind simulations are available for the New Zealand region from an ensemble of global circulation 

models forced by IPCC SRES emission scenarios. However, attempts to quantify changes in wind 

distributions, particularly for the extremes, are hampered by the low resolution of the climate 

models. This is an obvious shortcoming for the global climate models, but is also an issue for the 

NIWA regional model run at 30 km resolution. This study describes approaches to estimating 

changes in wind extremes in the absence of very high resolution modeling. Mean sea-level pressure 

(SLP) data related to extreme winds have been extracted from the ECMWF ERA-40 reanalysis data 

ÚÌÛȭɯ ɯÕÌÞɯÛÌÊÏÕÐØÜÌɯÍÖÙɯɁÛÙÌÕËɯÌÔ×ÐÙÐÊÈÓɯÖÙÛÏÖÎÖÕÈÓɯÍÜÕÊÛÐÖÕɂɯÈÕÈÓàÚÐÚɯÏÈÚɯÉÌÌÕɯÈ××ÓÐÌËɯÛÖɯÉÖÛÏɯ

the extracted SLP data and the high percentile wind speed data. This methodology is designed to 

extract dominant trends in the data, which are described for the New Zealand region. Preliminary 

results of future extreme wind changes will be presented, where trends in SLP patterns from the 

IPCC Fourth Assessment models are used as a proxy for high resolution wind speed data. These 

projections are complemented by analysis of wind percentile changes at the model grid -scale, and 

by analysis of changes in extra-tropical cyclone tracks and their intensities.  

 

 

EPHEMERAL IN SPACE AND TIME: DIVERSITY FOLLOWING DISTURBANCE ON THE 

SUBTID AL -INTERTIDAL FRINGE  

Paul South   paul.south@canterbury.ac.nz 

David Schiel  

Diversity curves are frequently used to characterize species assemblages and differences among 

areas. Within an area, however, there is a strong influence of fine-scale spatial and temporal 

heterogeneity that makes if difficult to understand diversity patterns without an a) long -term view, 

b) spatially structured sampling, and c) knowledge based on experiments of the underlying 

processes affecting diversity. In a three-year experiment in Durvillaea antarctica habitat in southern 

New Zealand, the average standing diversity ranged from 15 35 species per m2. However, over the 

course of the experiment, overall diversity reached >150 species. Most of these were ephemeral 

algae that came and went, often appearing in only one or a few replicates, while others clearly 

bloomed in response to disturbances. The timing of disturbance had long-lasting effects on 

diversity. Here we will discuss this  work and its implications for understanding and managing 

diversity in coastal ecosystems. 

 

 

INDUCTION OF SETTLEMENT IN CRAB MEGALOPA BY AMBIENT UNDERWATER REEF 

SOUND  

Jenni Stanley   jsta069@auckland.ac.nz 

Craig Radford  

Andrew Jeffs  

The larvae of a number of crab species have been found to swim toward ambient underwater sound 

emanating from coastal settlement habitats. This current study examined whether ambient 

underwater sound also has the potential to trigger settlement responses in crab larvae. The effect of 

exposure to reef sound on the settlement behaviour and time to metamorphosis was examined in 

the megalopae of five common crab species, three from temperate waters and two from tropical 

waters. The megalopae of all five crab species showed marked changes in swimming behaviour and 

a significant decrease in time to metamorphosis when exposed to replayed ambient underwater reef 

sound compared to a silent (control) treatment. Megalopae exposed to sound decreased swimming 

activity earlier and displayed cra wling behaviour that was a precursor to both settlement and 

metamorphosis. Sound exposure decreased the median time to metamorphosis by 33 h in 

Hemigrapsus sexdentatus and by 75 h in a coastal Grapsidae spp. on the Great Barrier Reef. The 

consistent results among all species examined indicate that ambient underwater sound is likely to 

be an important settlement cue for the megalopae of many crab species. The wider ecological 
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significance of acoustic settlement cues in crab larvae, in relation to other settlement cues and 

processes, now needs to be determined. 

 

 

SYMBIOSIS RE -ESTABLISHMENT IN AIPTASIA  SP. 

Dorota Starzak   dorota.starzak@vuw.ac.nz 

Rosanne Quinnell  

Simon Davy  

The symbioses between anthozoan cnidarians (i.e. corals, sea anemones, zoanthids and gorgonians) 

and dinoflagellate symbiont (commonly referred to as zooxanthellae) of the genus Symbiodinium are 

responsible for the formation of coral reefs which, in turn, maintain a rich biodiversity in shallow 

tropical waters and thus are vital in sustainin g the coastal communities in these regions. In recent 

years there has been an increase in the frequency and severity of global episodes of coral bleaching 

(coral whitening due to mass expulsion of symbiotic algae and/or loss of photosynthetic pigments 

from  individual zooxanthellae) resulting in degradation and mortality of coral reefs. To understand 

mass-bleaching events more insight is necessary into the physiological and molecular interactions 

involved in breakdown of symbiotic associations; there is a need to understand how the cnidarian -

dinoflagellate symbiosis is initiated, integrated and maintained. This study examines the 

photosynthetic performance of symbionts and the translocation of carbon from symbiont to host 

during the course of symbiosis re-establishment, to assess the autotrophic potential of the 

association during recovery from bleaching.  Symbiont -free anemones of the genus Aiptasia were 

used and reinfected with different Symbiodinium strains. Over the course of eight weeks maximum 

photosynth etic and dark respiratory oxygen fluxes were measured by micro -respirometer. The 

translocation rate of photosynthetically fixed carbon from the symbionts to the host was also 

estimated, by assuming that fixed carbon not utilised in algal growth was availab le for release. 

These various fluxes were then used to infer the potential contribution of different strains of 

zooxanthellae to the host's daily respiratory carbon requirements during symbiosis re -

establishment. The various photo-physiological patterns ob served will be described, as will the 

implications for the recovery of corals from bleaching events.  

 

 

REGIONAL COUNCIL MONITORING AND RESEARCH  A NATIONAL NETWORK OF 

INFORMATION?  

Megan Stewart -Carbines   megan.stewart@arc.govt.nz 

Jarrod Walker  

Juliet Mil ne 

Lesley Bolton -Ritchie  

Stephen Park  

Greg Larkin  

Paul Sheldon  

Kate Giles  

Trevor James 

Robert Smith  

Catherine Beard  

Vernon Pickett  

Richard Griffiths  

Jacquie Reed 

Anna Madarasz -Smith  

From a local government perspective the need to monitor arises from legislative duties, policy and 

plan requirements and good resource management and business practice. Specifically Section 35 of 

the RMA (2003 amendment) specifies the duty to gather information, monitor and keep records and 

take appropriate actions where monitor ing indicates that this is necessary. Information gathered is 

used to report on policy effectiveness, the state of the environment, to feed back into and inform the 

regional planning process, and to provide information to the public. As a result of this le gislative 

requirement to monitor and report on the state of the environment, many regional councils around 



100 
 

New Zealand have established long term coastal monitoring programmes across a wide resource 

base. The data collected from these programmes is publicly available for a range of uses and 

represents a valuable source of environmental information for other studies. The purpose of this 

presentation is to outline the types of monitoring undertaken by various regional councils. 

Examples of long term data sets and wide spatial coverage will be given as well as some case 

studies on how this information has been used in a management context or to provide context for 

other research initiatives. As all regional councils are required to carry out monitoring under th e 

same legislation, there is much similarity in the monitoring undertaken and there is the potential for 

these programmes to form the basis of a national monitoring network. However there are many 

challenges which must be tackled, such as information shari ng, centralised databases, development 

of more robust and appropriate guidelines, and standardisation of sampling and reporting 

methods. 

 

 

MEDITERRANEAN FANWORM ( SABELLA SPALLANZANII ) ELIMINATION PROGRAMME 

 LYTTELTON PORT  

Peter Stratford   peter.stratford@maf.govt.nz  

Abi Loughnan  

Sheree Christian  

Graeme Inglis  

Bruce Lines 

In 2008 MAF Biosecurity New Zealand (MAFBNZ) initiated a local elimination programme in 

response to a finding of Sabella spallanzanii (the Mediterranean fanworm) in the Port of Lyttelton. 

Sabella spallanzanii appears to have been found in the early stages of establishment through the 

MAFBNZ targeted surveillance programme. MAFBNZ subsequently launched its first elimination 

project on this scale in the marine environment. The S. spallanzanii local elimination programme is 

multi faceted with specific treatment, surveillance, monitoring and communications programmes 

all operating in parallel. An adaptive approach to the S. spallanzanii elimina tion programme has 

been developed with the surveillance component designed to identify areas of S. spallanzanii 

infestation and to focus treatment effort. The treatment component currently uses SCUBA to search 

and remove all S. spallanzanii within the elim ination areas identified through surveillance. While 

this is a labour intensive operation, the low numbers and densities of S. spallanzanii found to date 

suggest that SCUBA based search and removal options appear to be the most effective 

surveillance/treatment methods available at present. A series of settlement plate arrays have also 

been deployed as part of a suite of monitoring tools used to determine if undetected S. spallanzanii 

population s are still present within the port area. The S. spallanzanii local elimination programme in 

the Port of Lyttelton is currently planned to extend over a five year period with regular reviews as 

to the efficacy of the programme. A summary of the response progress and the findings to date will 

be presented. 

 

 

MEASUREMENT  OF ATMOSPHERE -OCEAN ENERGY FLUXES OVER A CORAL REEF, 

SOUTHERN GREAT BARRIER REEF, AUSTRALIA  

Andrew Sturman   andrew.sturman@canterbury.ac.nz  

Hamish McGowan  

Mellissa MacKellar  

Andrew Weibe  

Coral reefs are thought to face significant threat from global warm ing due to increased water 

temperatures and ocean acidity. However, research into the surface energy exchanges over coral 

reefs and their link to water temperature are rare. More research is also needed into the control of 

coral reef microclimates by larger scale atmospheric conditions, particularly via cloud cover. Direct 

in-situ measurements of the surface energy balance have been made over Heron Reef, a small 

platform coral reef in the southern Great Barrier Reef, Australia, in winter, spring and summer.  

Surface energy exchanges were measured using the eddy covariance method and show that during 

all seasons more than 70% of net radiation goes into heating of the water column overlying the reef 
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flat and reef substrate, rather than the air. The turbulence fluxes are relatively small in both winter 

and summer, with latent heat flux (via evaporation) consistently dominating over sensible heat loss 

to the atmosphere. Overall, sensible heat flux tends to be very small in all seasons. The results 

suggest that cloud is the dominant control on heating the reef flat environment, especially in 

summer when maximum heating of the water occurs and a feedback process appears to occur with 

cloud development occurring over reef areas. Although the pattern of fluxes tends to  be consistent 

over significant periods, case studies undertaken to date suggest that some short periods of 

exceptional weather conditions can have a major impact on sensible and latent heat fluxes. The 

current programme of field measurements is ongoing, a nd will be complemented by atmospheric 

mesoscale modelling to help understand links to synoptic scale weather patterns and longer term 

climate variability.  

 

 

TOWARDS VARIATIONAL ASSIMILATION OF RAIN RADAR DATA IN NEW ZEALAND  

Luke Sutherland -Stacey   l.suth erland -stacey@auckland.ac.nz 

Geoff Austin  

A contemporary theme in numerical weather prediction is the assimilation of a variety of 

atmospheric data through variational techniques. In such schemes differences between observations 

and a model are minimized according to a cost function. The cost function includes an 

observational operator to convert from model state variables to observations. In the case of rain-

radar measurements the transformation from model state space to observations is non-trivial, 

princi pally because rain is a diagnosed variable. Further complications arise in specifying physical 

parameterizations to transformation from model variables to observations which are sufficiently 

linear to employ in an optimized minimization scheme. Existing 1D +3D/4D VAR procedures 

simplify the assimilation problem by first assimilating rain observations at individual grid points. 

One dimensional minimization problems are solved to generate pseudo observations of model 

diagnostic variables. These pseudo observations can then be more readily assimilated over the 

whole model domain. This paper assesses the suitability of data from local X-Band rain radars for 

inclusion in a 1D+3D/4D VAR system. The assimilation potential of various radar data products are 

assessed, in particular the difference between reflectivity aloft and accumulation derived from the 

Z-R relationship. 

 

 

VOLCANIC PLUMES FROM MT RUAPEHU: RADAR, ASH TRAJECTORIES, ATMOSPHERIC 

POLLUTANTS AND HEALTH IMPACTS. PART 1: RADAR AND ASH TRAJECTORIES  

Geoff Aus tin  

Luke Sutherland -Stacey   l.sutherland -stacey@auckland.ac.nz 

Kim Dirks  

Rewi Newnham  
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monitor eruptions of Mt Ruapehu in 1996. High resolution (~100 m spatial and 6 second temporal) 

images were obtained from the plume of ash. Images show that the height of the plume changed 

rapidly, as did the radar reflectivity, which was as large as 50 dBZ. Individual pulses of ash could 

be tracked and were seen to rise at speeds up to 15 m s-1. The injection of dust into the atmosphere 

as well as the trajectory of single bombs could also be observed and rough estimates of the particle 

sizes could be inferred from the fall times. The imagery obtained  even in the presence of rain and 

snow  allow for the measurement of the height in the atmosphere at which ash is being injected 

into the atmosphere. These data may be combined with upper air wind patterns deduced from a 

mesoscale model (WRF) to predict the locations and timing of dust hazards from eruptions.  
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ARGO: OBSERVATIONS OF CLIMATE -RELATED VARIABILITY AND CHANGE IN THE 

GLOBAL  OCEAN   AND  THE SOUTH  PACIFIC  

Phil Sutton   p.sutton@niwa.co.nz  

Dean Roemmich  

The International Argo Programme is now 10 years old. Its primary goal, as  conceived in 1999 is to 

create a global network of profiling floats providing temperature and salinity profile measurements 

of the upper 2000 m of the ocean, plus mid-depth drift velocities, to integrate with other elements of 

the climate observing system. Global coverage of the Argo Programme has been achieved since 

2004, and since late 2007 Argo has reached its target of over 3,000 active floats providing more than 

100,000 T/S profiles per year. A NZ/US collaboration plays a major role in Argo through 

deployment of floats in the remotest regions of the ocean. The impact of Argo on the sampling of 

the oceans is especially significant south of 30°S, and even more dramatic during historically poorly 

sampled winter months. In a single winter Argo obtains more  T/S profile data south of 30°S than in 

all winters combined from the pr e-Argo history of oceanography. Argo has already provided a 

wealth of information on changes in the South Pacific and the global ocean, including observations 

of decadal change from comparing Argo with historical data, and changes within the 5 -year period 

of global Argo implementation. Here we review recent work that uses Argo data to address global 

change in ocean heat content and steric sea level, salinity in relation to the hydrological cycle and 

ocean circulation, and show new results for the South Pacific. The dominant role of the southern 

hemisphere in decadal global ocean warming is emphasized. 

 

 

TIDAL -CREEK DYNAMICS, FUNCTION AND TERRIGENOUS -SEDIMENT FATE IN 

ESTUARIES   

Andrew Sw ales   a.swales@niwa.co.nz 

John Radford  

Iain MacDonald  

John Oldman  

Land-use intensification has increased fine-sediment loads to estuaries, elevating water turbidity 

and sedimentation rates, with a shift to increasingly muddy intertidal environments and as sociated 

ecological effects. Tidal creeks connect catchments to receiving estuaries and terrigenous sediments 

are mainly delivered by episodic storms. Thus, tidal -creek dynamics during storms will ultimately 

determine sediment fate. Furthermore, these infi lled creeks exchange most of their water volume, 

ÚÖɯÛÏÈÛɯÊÖÕËÐÛÐÖÕÚɯÈÙÌɯɁÙÌÚÌÛɂȮɯÌÈÊÏɯÛÐËÌȭɯ3ÏÌɯØÜÌÚÛÐÖÕɯÖÍɯÞÏÌÛÏÌÙɯÛÐËÈÓɯÊÙÌÌÒÚɯÍÜÕÊÛÐÖÕɯÈÚɯÚÌËÐÔÌÕÛɯ

conduits or sinks is addressed using data from a three-year field experiment conducted in a small 

(0.5 km2) tributary creek of Whitford Bay (Auckland). Although storms, represented < 3% of the 

flow record they delivered ~85% of the total catchment suspended sediment load, of which 70% was 

silt. The immediate fate of silt delivered to the creek depended on storm timing, whether high or 

low tide. During large storms, salt -wedge stratification developed in the channel near high tide. 

Mixing of the buoyant silt plume with the underlying estuarine water occurred intermittently when 

the flow became supercritical. The salt-wedge decayed rapidly on the ebb tide, although silt 

remained in the surface layer due to the large vertical density gradient. Silt concentrations in the 

creek declined exponentially over several tides after storms with an estimated 70% of this reduction 

due to creek deposition. Tidal return flows coupled with low settling velocities render storm timing 

less important than expected for a system with complete tidal exchange. Flood-tide dominance 

retains sand in the channel whereas infrequent large storms drive ebb-directed sand transport. 

Creek sedimentation has been offset by rising sea level so that loss of accommodation space has 

occurred gradually. These observations suggest that tidal-creeks presently function as sinks, 

thereby mitigating the effec ts of fine-terrigenous sediments. 
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Relationships between biodiversity and ecosystem function are of increasing importance as 

multiple stressors impact natural assemblages. Although effects of plant biodiversity on primary 

productivity have been central to the debate about the importance of biodiversity, research results 

are often contradictory. Many BEF studies have focused on synthetic plant assemblages in 

mesocosms, with fewer experiments in naturally occurring ecosystems or communities. 

Furthermore, the trend in this literature has been to test the impacts of random losses of species on 

ecosystem function, rather than testing the effects of predictable species loss. With this in mind, we 

present experimental tests of the impacts of predictable losses following disturbances of habitat-

dominating fucoids on primary productivi ty within naturally occurring assemblages in southern 

New Zealand. Macroalgae are important components of temperate reefs, yet little is known about 

their primary productivity dynamics and the potential effects of species losses on that productivity. 

Our r esults show a positive effect of macroalgal biodiversity on primary productivity. The three -

dimensional structure of macroalgal assemblages plays a significant role in light utilisation, In 

particular, once critical sub -canopy light levels are reached there is significantly enhanced primary 
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effect occurs in numerous assemblages, and highlight considerable differences from what is 

currently known about the rol e of diversity in primary production and its crucial relationship to 

light intensity. The loss of habitat -dominating species, which often facilitate diversity by shielding 

understory species, therefore has a considerable effect on a primary function of shallow coastal 

reefs. 

 

 

CHANGES IN UNDERWATER LIFE AT THE POOR KNIGHTS ISLANDS OVER THE PAST 50 
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The Poor Knights Islands are a small archipelago located 20 km off the mainland of temperate 
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to their spectacular geology, clear warm water, and abundant marine life. In a recent survey, tourist 

divers rated the underwater envi ronment at the Poor Knights as near pristine, perhaps influenced 

by the knowledge that the islands have been protected within a no -take marine reserve since 1998.  

However, none of the divers surveyed had dived at the Poor Knights before 2002, so they lacked the 

experience required to recognise any long-term environmental degradation. I will describe major 

changes in abundances of several key marine species at the Poor Knights since the 1950s, based on 

the recollections of long-term divers. These recollections were quantified via a questionnaire -based 

survey and validated against quantitative monitoring data.  
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The development of monitoring programs for protected marine environments requires an 

understanding of pre -reserve patterns of natural temporal and spatial variation in community 

structure, as well as physical and environment al processes structuring communities targeted for 

management. Baseline surveys identify these patterns, which can then be compared with 

subsequent monitoring surveys to assess the effectiveness of reserve status on recovery of 

ecologically important and re creationally and commercially impacted species. The Taputeranga 

Marine Reserve comprises 854 hectares of temperate rocky reef along the Wellington South Coast 

(WSC). Our study expands an earlier baseline study in this region, but surveys a broader range of 

benthic species and incorporates habitat assessment. The goals of our study were to identify: 
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monitoring; and physico -environmental variables that structure the com munities. In a BACI design 

using belt transects and quadrats in the shallow subtidal zone (5 12 m), measures of community 

structure and condition at nine sites were measured (e.g., abundance, diversity, distribution, species 

ranges, and size of key species); habitat availability and use were also surveyed. Physico-

environmental variables included: quantitative and qualitative sediment measures, habitat 

category, rugosity, dissolved oxygen, temperature, vertical Secchi depth, slope, and exposure, 

distance from Wellington Harbour, and urban density. PRIMER analyses, including CAP and 

LINKTREE, identified patterns in benthic community structure, species distribution, and the 

relative contribution of environmental and physical variables to these trends. This inf ormation will 

ÉÌɯÜÚÌËɯÛÖɯÐÕÍÖÙÔɯÛÏÌɯÙÌÚÌÙÝÌɀÚɯÓÖÕÎ-term monitoring plan.  

 

 

MASS MORTALITY OF COCKLES IN THE WHANGATEAU HARBOUR: CONSEQUENCES 

AND POSSIBLE CAUSES  

Karen Tricklebank   bradykaren@xtra.co.nz  

Roger Grace 

Conrad Pilditch  

Graham Marsden  

Lesley Rhodes 

An unusual mass mortality of cockles ( Austrovenus stutchburyi) occurred in the Whangateau 

Harbour during the months of January through to April 2009.  The Whangateau Harbour lies about 

70 km northeast of Auckland city and is often regarded as being one of the healthiest and most 

valuable estuaries in the wider Auckland region.  It supports an important recreational cockle 

fishery, with most harvesters travelling from the city to gather shellfish.  Monitoring of cockle 

populations by undergraduate studen ts and by local community groups has shown a dramatic 

reduction in the density and biomass of cockles in the Harbour since this mortality event.  A 

number of lines of investigation are being followed to help determine a possible cause for the 

mortality.  
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There is a widely expressed view that abundance and diversity of herbivorous fishes decreases with 

increasing latitude. Temperate Australasia is therefore unusual in having a comparatively high 

number of herbivorous fish species extending into higher latitudes, and provides an opportunity  to 

investigate how herbivorous fishes function in cold temperate environments. The present work 

addresses two primary issues: 1) the response of ectotherm life history traits to temperature over a 

gradient of latitude; and 2) the demographic performance o f an herbivorous ectotherm in a 

temperate marine environment. We examine the effects of temperature on the life history of the 

ubiquitous New Zealand herbivorous butterfish, Odax pullus (Labridae). Sampling six populations 

from Northland to Stewart Island,  we collected sagittal otoliths from over 1000 individuals for 

estimation of age and gonad samples from over 600 individuals for determination of sexual 

maturation and ontogeny. Size-at-age estimates were used to establish growth, examine the timing 

of sexual maturation and sex change, and investigate the relationship between growth, mean 

ÔÈßÐÔÜÔɯ ÉÖËàɯ ÚÐáÌȮɯ ÚÌßÜÈÓɯ ÔÈÛÜÙÈÛÐÖÕȮɯ ËÌÝÌÓÖ×ÔÌÕÛȮɯ ÈÕËɯ ÓÖÕÎÌÝÐÛàɯ ÈÊÙÖÚÚɯ ÛÏÌɯ Ú×ÌÊÐÌÚɀɯ

geographical range. Results show a reduced rate of somatic growth, larger adult body size, delayed 

development, and extended life span in populations at high latitudes. Results indicate that the 

demographic and life history performance of O. pullus may not impaired by cold temperatures at 

high latitudes. The response of growth, maximum body  size and development coincides with that 

found across ectotherms, as described by the Temperature-Size Rule (Atkinson 1994). Our results 


























































































































































































































































































































































































































