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Hi Natasha,
 
Please find the CIA attached. You’ll see that it provides a good amount of context for mahika kai
values in the lake and downstream river, and an assessment of the 2006 consents replacement
proposal on these values.
 
In summary, there appear to have been no concerns raised by the CIA with regards to effects of
that proposal (subsequent consents of which are still in effect and remain unchanged other than
the drawdown amendment), with a focus more on the effects of introduction/movement of
certain species (e.g. koaro and longfin eel) on roundhead galaxias and koura as mahika kai
species, which is beyond the scope of day-to-day operation of the hydro scheme.
 
As a result of the CIA and subsequent consultation with iwi, proposed mitigation with regards to
mahika kai and waahi tapu included (see attachment 2 – Letter P Mulvihill to KTKO &
Attachment 3 – Iwi Meeting 5-8-05):

Commission study of roundhead galaxias in the catchment (see attachment 4)
Commission a study of the kōura population (not yet located but can probably be provided
if necessary, however Ross has indicated previously no anticipated effects on this species
due to the present proposal. Also likely to be somewhere in Council archives)
Develop an accidental discovery protocol with regards to waahi taoka (not attached but
believe it was implemented, and beyond the scope of the present application)

 
Regards,
Will
 
Will Nicolson
Scientist/Resource Management Planner
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Teviot Hydroelectric Scheme - Effects Upon Cultural Values


The following outlined in red is a summary of discussions held with Hoani Langsbury at the Otakou Marae on Thursday 5 August 2005.


		Issue – Kai Tahu Values 

		Impact

		Proposed Mitigation



		Place Names

		Significant - To help re-establish Kai Tahu status as manawhenua and kaitiakitaka information developed by Pioneer should contain duel names or where possible traditional Kai Tahu names should be used. In the development of future hydro dams/schemes etc the use traditional Kai Tahu names is vitally important.




		As discussed in Mr Fletchers letter of 12 November 2003 Pioneer has offered the following:


· Amend general public relations material and annual report to include dual names where identified.


· Initiate a protocol where dual place names can be applied to sites Pioneer is involved with in Otago.


· Pioneer to provide a list of names and locations for interpretation by Ngai Tahu.



		Awa/Ngai Wai

		Significant – Minimum flows need to be investigated in consultation with Kai Tahu. De-watering of stretches of the Teviot river need to be remedied.


Discussions were held on the possible build up of algae in this section of river.  The proposed flushing flows are designed to resolve this issue.

		As conditions of consent the following conditions have been agreed to:


· a residual flow equal the Q7,5 amount of 345 litres per second shall be maintained in the Teviot River  immediately downstream of the Lake Onslow Dam.  Consultation with affected parties will be initiated with affected parties in low flow years when the Teviot Irrigation Company may exercise its mining privilege beyond this amount.  A minimum of 10 working days notice shall be given for any such consultation.


· a residual flow of 50 litres per second shall be maintained in the Teviot River  downstream of the Marslin Dam and Teviot Irrigation Company Intake Weir.


· Release of a flushing flow below Marslin Dam and Teviot Irrigation Company Intake Weir of at least 250 litres per second, for at least 2 hours, every 6 weeks throughout the year



		Mauri

		Major – Discussions with Kai Tahu need to occur to investigate how the mauri of the river may be restored.

		Please refer above to conditions of consent regarding residual flows.


To maintain and enhance the riparian margin of the Teviot River Pioneer Generation shall be responsible for the following:


i. Control of Crack Willow to 0% along the length of the Teviot River upstream of the Marslin Dam and maintain this level for the duration of this consent.


If any willows are poisoned they should be physically removed or cut up int a size that will rot away quickly.


ii. Conduct annual Old Mans Beard (Clematis vitalba) survey and control within the area bounded by the marginal strip in the lower Teviot River.  The aim of this is total eradication in line with the ORC Pest Management Strategy.






		Mahika Kai


Air/Land/Species

		Major - Research should be carried out to ascertain the full range and distribution of roundhead galaxias in the Teviot River catchment.  Potential sites for re-introduction of roundhead galaxias should be identified, trout removed, trout barriers constructed, roundhead galaxias introduced and monitored.


The wai-koura population in Lake Onslow should be surveyed.


Ngai Tahu are interested in gaining first hand knowledge of research methods and field work.  This could be achieved by giving prior notification to Ngai Tahu of research or monitoring projects being undertaken and using personnel offered by Ngai Tahu to assist or act as observers during the field work.  It is understood that there is a similar arrangement with the Otago Harbour Board. 




		Pioneer Generation shall fund a study of the Teviot River galaxiid by a suitably qualified freshwater ecologist to achieve the following objectives:


b) Complete the current survey of galaxid distribution in the Teviot catchment


c) Genetic identification of any non-migratory galaxiids found during such a survey


d) Determination of the upper and lower limits of the Teviot River galaxiid in streams where they are currently known or may subsequently be found


e) Identification and assessment of existing barriers to fish passage in streams where Teviot River galaxiid are currently known or may subsequently be found.


f) Identification of locations where the construction or enhancement of barriers to fish passage would be beneficial to the Teviot River galaxiid


g) The above work shall begin within 2 years of the resource consents  being issued and a report outlining the above work, results and recommendations shall be forwarded to interested parties within 6 months of such work being completed.


Pioneer Generation shall make best endeavours to implement any reasonable recommendations regarding constructing barriers to fish passage, and habitat enhancement options.  


Pioneer is also prepared to undertake a survey to ascertain the status of Waikoura in Lake Onslow.



		Kaitiakitanga

		Significant – To help re-establish the Kaitiakitanga status of Kai Tahu due consideration should be given to the issues raised in this report.


Agreed that a layman’s summary of reports would be helpful. 

		As discussed in Mr Fletchers letter of 12 November 2003 Pioneer will undertake to forward further reports in respect to the river systems it operates power schemes in Otago.  It may be more practical to forward a list of the various reports on an annual basis and supply full copies of interest on request.






		Waahi Tapu/Waahi Taoka

		Major - Given the extensive nature of waahi tapu/waahi toaka sites in the Lake Onslow/Teviot region, Pioneer should investigate the commissioning of an archaeological assessment.


Conclusion of discussions was that an accidental discovery protocol would be more appropriate than a full archaeological survey as all of the works currently exist.

		As discussed in Mr Fletchers letter of 12 November 2003 Pioneer will undertake to carry out an archaeological assessment of the area impacted upon by the scheme.








NOTE


Some of the activities outlined above require permission from private landowners to enter their property.  Should accessibility or landowner agreement become an issue in implementing these provisions, Pioneer Generation will demonstrate its best endeavours in negotiating to achieve the above outcomes.  Although it was agreed that some of the above work was contingent on landowner approval Ngai Tahu consider that if landowner approval was not forthcoming alternative mitigation or research projects should be investigated agreed upon and implemented.


Fraser Hydroelectric Scheme - Effects Upon Cultural Values

		Issue – Kai Tahu Values 

		Impact

		Proposed Mitigation



		Place Names

		Major - Pioneer should begin to re-use the traditional Kai Tahu placenames associated with the Fraser River system. This will then begin to reaffirm Kai Tahu status as Kitiakaitanga and manawhenua. Pioneer should consider the use of traditional names or duel names for information produced on their Fraser hydro scheme.




		As discussed in Mr Fletchers letter of 12 November 2003 Pioneer has offered the following:


· Amend general public relations material and annual report to include dual names where identified.


· Initiate a protocol where dual place names can be applied to sites Pioneer is involved with in Otago.


· Pioneer to provide a list of names and locations for interpretation by Ngai Tahu



		Mauri

		Significant – As a consequence of damning and dewatering of sections of the Fraser River the mauri has been significantly impacted upon. Discussions should occur with Kai Tahu with a view to begin to restore the Mauri of the Fraser River.

		To maintain and enhance the riparian margin of the Fraser River Pioneer Generation shall be responsible for the following 


· Control of crack willow to current levels upstream of the Fraser Dam for the period of the consent.


· Control of crack willow by poisoning for a 350 metre section downstream of the Fraser Dam for the period of the consent.  Prepare a riparian enhancement plan for this section of river and fund planting and ongoing maintenance of native plants up to a value of $3000.  This work is to be carried out within 2 years of granting the resource consent.

· If any willows are poisoned they should be physically removed or cut up into a size that will rot away quickly.



		Awa/Ngai Wai

		Significant - Establishment of minimum flows that will maintain instream ecosystems below the Pioneer Generation Ltd. weir should investigated and implemented. 


Discussions were held on the possible build up of algae in this section of river.  The proposed flushing flows are designed to resolve this issue.

		· a residual flow of 50 litres per second shall be maintained in the Fraser River  downstream of the Fraser Intake Weir 


· Release of a flushing flow below the Fraser Intake Weir of at least 250 litres per second, for at least 2 hours, every 6 weeks throughout the year



		Mahika Kai


Air/Land/Species

		Significant - Further research is required to characterise the water fowl population in the catchment and to determine how Pioneer Generation Ltd’s. activities, structures and water manipulations effect these species.


Methods and processes that allow the migration of fish species past the Fraser Dam and Pioneer Generation Ltd. weir should be investigated.


After discussions it was considered unnecessary to research issues regarding the water fowl in the catchment.


Ngai Tahu are interested in gaining first hand knowledge of research methods and field work.  This could be achieved by giving prior notification to Ngai Tahu of research or monitoring projects being undertaken and using personnel offered by Ngai Tahu to assist or act as observers during the field work.  It is understood that there is a similar arrangement with the Otago Harbour Board. 


Although there is limited scope or need for native fish passage at present, it was agreed that should this situation change, there should be allowance made for implementation of a mechanism for native fish passage over the Fraser Intake Weir at a later stage in the consent.  If any conflicts arise between DOC and Iwi on the types of native fish that should be catered for this will be resolved by agreement between DOC and Iwi.




		In reference to water fowl in the catchment there is little on ground evidence that there are significant populations in the catchment and therefore the impact of the structures and operations of the current scheme appear minimal.


As discussed in Mr Fletchers letter of 12 November 2003 introducing facilities on the Fraser Intake Weir for migrating fish passage issues at this particular time would have little benefit unless fish passage at the Roxburgh Dam is improved and species of migrating fish can move freely through the Clutha River system. This issue could be revisited under one of the review dates at a later stage during operation of the consents.






		Kaitiakitanga

		Significant – To begin to ensure the Kaitiakitanga status of Kai Tahu an integrated approach to catchment management needs to be established through discussions with Kai Tahu.


Agreed that a layman’s summary of reports would be helpful.

		As discussed in Mr Fletchers letter of 12 November 2003 Pioneer will undertake to forward further reports in respect to the river systems it operates power schemes in Otago.  It may be more practical to forward a list of the various reports on an annual basis and supply full copies of interest on request.






		Waahi Tapu/Waahi Taoka

		Significant – Pioneer in discussion with the Papatipu Runanga should investigate the commissioning of an archaeological survey.


Conclusion of discussions was that an accidental discovery protocol would be more appropriate than a full archaeological survey as all of the works currently exist.

		As discussed in Mr Fletchers letter of 12 November 2003 although Pioneer has not dismissed undertaking an archaeological survey does question the benefits of such an exercise given the rugged nature of the terrain in the area and the relatively minimal footprint impacted on by the current scheme.








NOTE


Some of the activities outlined above require permission from private landowners to enter their property.  Should accessibility or landowner agreement become an issue in implementing these provisions, Pioneer Generation will demonstrate its best endeavours in negotiating to achieve the above outcomes. Although it was agreed that some of the above work was contingent on landowner approval Ngai Tahu consider that if landowner approval was not forthcoming alternative mitigation or research projects should be investigated agreed upon and implemented.
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Aim 


The	
  aim	
  of	
  this	
  review	
  is	
  to	
  identify	
  and	
  collate	
  the	
  available	
  information	
  on	
  


galaxiids	
  in	
  the	
  Teviot	
  River	
  catchment.	
  Particular	
  areas	
  of	
  interest	
  include	
  


tributary	
  streams	
  above	
  Lake	
  Onslow,	
  those	
  flowing	
  into	
  Lake	
  Onslow,	
  and	
  those	
  


flowing	
  into	
  the	
  Teviot	
  River	
  below	
  Lake	
  Onslow	
  down	
  to	
  Marslin	
  Dam,	
  Figure	
  1.	
  


Below	
  Marslin	
  Dam	
  the	
  terrain	
  is	
  very	
  steep	
  and	
  most	
  tributaries	
  are	
  ephemeral.	
  


	
  
	
  
Background. 


Pioneer	
  Generation	
  Ltd.	
  Consent	
  No	
  2001.447.	
  	
  


As	
  part	
  of	
  the	
  consent	
  to	
  operate	
  the	
  Horse	
  Shoe	
  Bend	
  hydro-­‐scheme	
  Pioneer	
  


Generation	
  Ltd.	
  were	
  to	
  provide	
  additional	
  information	
  on	
  the	
  distribution	
  and	
  


status	
  of	
  galaxiids	
  within	
  the	
  catchment.	
  The	
  Department	
  of	
  Conservation,	
  (DoC),	
  


were	
  involved	
  in	
  initial	
  discussions	
  to	
  identify	
  key	
  aspects	
  of	
  the	
  investigation.	
  


Identification	
  of	
  habitat	
  and	
  barriers	
  to	
  invasion	
  by	
  trout	
  were	
  noted	
  as	
  key	
  


components	
  of	
  the	
  information	
  to	
  be	
  gathered.	
  	
  The	
  Department	
  of	
  Conservation	
  


has	
  statutory	
  management	
  responsibility	
  for	
  New	
  Zealand	
  native	
  fish,	
  such	
  as	
  the	
  


Galaxiids	
  found	
  in	
  the	
  Teviot	
  catchment.	
  


	
  
	
  


Galaxiid	
  Species.	
  
There	
  are	
  two	
  species	
  of	
  galaxiid	
  recorded	
  from	
  the	
  Teviot	
  Catchment.	
  They	
  are	
  


Dusky	
  galaxiid,	
  Galaxias	
  pullus	
  and	
  the	
  Teviot	
  flathead	
  galaxiid.	
  The	
  general	
  


distribution	
  of	
  both	
  species	
  is	
  shown	
  in	
  figure1.	
  The	
  current	
  detailed	
  distribution	
  


of	
  the	
  Teviot	
  Galaxiid	
  is	
  shown	
  in	
  figure	
  2,	
  sites	
  T1-­‐T5.	
  The	
  Teviot	
  flathead	
  


galaxiid	
  is	
  a	
  separate	
  species	
  but	
  is	
  in	
  the	
  process	
  of	
  being	
  described	
  and	
  


currently	
  does	
  not	
  have	
  a	
  specific	
  name.	
  By	
  virtue	
  of	
  low	
  numbers	
  and	
  very	
  


limited	
  distribution	
  the	
  Teviot	
  galaxiid	
  has	
  a	
  conservation	
  status	
  of	
  “nationally	
  


critical”	
  being	
  the	
  category	
  indicating	
  greatest	
  threat	
  of	
  extinction.	
  It	
  is	
  however	
  


also	
  “data	
  poor”	
  so	
  its	
  critical	
  status	
  could	
  be	
  alleviated	
  if	
  more	
  populations	
  were	
  


found	
  although	
  there	
  is	
  little	
  opportunity	
  for	
  this	
  in	
  the	
  Teviot	
  Catchment.	
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Both	
  these	
  galaxiid	
  populations	
  (Dusky	
  and	
  Teviot)	
  are	
  very	
  limited	
  in	
  extent.	
  


They	
  are	
  found	
  only	
  in	
  streams	
  where	
  physical	
  barriers	
  (waterfalls	
  or	
  swamps)	
  


have	
  prevented	
  trout	
  access	
  and	
  there	
  has	
  historically	
  been	
  limited	
  agricultural	
  


use,	
  typically	
  only	
  grazing.	
  There	
  are	
  indications	
  that	
  some	
  populations	
  found	
  in	
  


the	
  last	
  decade	
  may	
  already	
  have	
  disappeared.	
  


	
  


Various	
  river	
  capture	
  geological	
  events	
  in	
  Otago	
  from	
  glaciations	
  and	
  tectonic	
  


uplift	
  have	
  lead	
  to	
  historic	
  isolation	
  of	
  galaxiid	
  populations.	
  This	
  isolation	
  has	
  


allowed	
  the	
  development	
  of	
  about	
  10	
  lineages,	
  as	
  identified	
  at	
  a	
  molecular	
  level.	
  


Within	
  these	
  10	
  lineages	
  there	
  are	
  two	
  main	
  groups,	
  flathead	
  and	
  roundhead.	
  


The	
  Teviot	
  galaxiid	
  is	
  one	
  of	
  the	
  flathead	
  group	
  (DoC	
  internal	
  reports).	
  


	
  


The	
  Department	
  of	
  Conservation	
  “Non-­‐migratory	
  galaxiid	
  recovery	
  plan”	
  lists	
  3	
  


major	
  threats	
  to	
  Non-­‐migratory	
  galaxiids,	
  they	
  are;	
  water	
  quantity	
  and	
  quality	
  


and	
  invasion	
  by	
  other	
  fish	
  species,	
  (of	
  which	
  trout	
  are	
  the	
  most	
  common	
  and	
  


widespread	
  problem).	
  	
  


	
  


Sources of Information 


In	
  conducting	
  this	
  review	
  information	
  was	
  gathered	
  from;	
  


1. New	
  Zealand	
  Freshwater	
  fisheries	
  database	
  


2. Department	
  of	
  Conservation	
  records,	
  internal	
  reports,	
  monitoring	
  and	
  


reconnaissance	
  survey	
  data,	
  and	
  personal	
  communications	
  


3. Pioneer	
  Generation	
  Ltd	
  studies	
  of	
  galaxiids	
  of	
  the	
  Teviot	
  Catchment	
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Location of Galaxiid populations. 


Locations	
  supporting	
  galaxiid	
  populations	
  recorded	
  from	
  the	
  2003	
  survey	
  and	
  


subsequent	
  surveys	
  include;	
  


• 	
  Old	
  Hut	
  Creek,	
  Pinelheugh	
  Creek	
  and	
  tributaries	
  and	
  Armstrong	
  Creek	
  


and	
  tributaries,	
  which	
  have	
  G	
  pullus	
  present.	
  


• Teviot	
  River	
  and	
  L	
  Onslow	
  tributaries,	
  which	
  have	
  Teviot	
  Galaxiid	
  


present.	
  


	
  
Table	
  1,	
  GPS	
  references	
  from	
  map	
  references,	
  off	
  survey	
  cards,	
  and	
  for	
  recent	
  
surveys.	
  T1-­‐T5	
  2003	
  sites	
  of	
  Teviot	
  Galaxiid,	
  T4	
  and	
  T5	
  recent	
  DoC	
  surveys	
  and	
  
permanent	
  monitoring	
  sites.	
  (T	
  Gx	
  =Teviot	
  Galaxiid,	
  Pinel	
  =	
  Pinelheugh	
  Creek,	
  
Trib	
  =	
  tributary)	
  
Stream	
   GPS	
   Species	
   Sample	
  
Pinel	
  Crk	
  (162)	
   1323640-­‐4954994	
   G	
  Pullus	
   N=10	
  
Pinel	
  Trib	
  #1	
  (87)	
   1325633-­‐4952874	
   G	
  Pullus	
   N=18	
  
Pinel	
  Trib	
  #2(88)	
   1325626-­‐4953740	
   G	
  Pullus	
   N=47	
  
Pinel	
  Trib	
  #3	
  (168)	
   1325320-­‐4954467	
   G	
  Pullus	
   N=18	
  
Old	
  Hut	
  Crk	
  #1	
  (164)	
   1321420-­‐4952947	
   G	
  Pullus	
   N=24	
  
Old	
  Hut	
  Crk	
  #2	
  (165)	
   1322226-­‐4954020	
   G	
  Pullus	
   N=12	
  
Armstrong	
  Ck	
  Trib	
   	
   G	
  Pullus	
   na	
  
Teviot	
  Trib	
  #9	
  Pylon	
  
Rd	
  TRB,	
  (T1)	
  


1328441-­‐4951148	
   T	
  Gx?	
   N=9	
  


Teviot	
  Trib	
  #1,	
  (T2)	
   1329383-­‐4949205	
   T	
  Gx	
   N=12	
  
Teviot	
  Trib	
  #2,	
  (T3)	
   1330046-­‐4948882	
   T	
  Gx	
   N=9	
  
Teviot	
  Trib	
  #3	
  	
  
(PMS	
  low	
  b)	
  (T4)	
  


1334243-­‐4950428	
   T	
  Gx	
   N=21	
  


Doc	
  (a)	
  Onslow,	
  Trib	
  
(T5)	
  


1327180-­‐4951764	
   T	
  Gx	
   na	
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Previous Studies 


Reconnaissance	
  Survey.	
  
This	
  survey	
  is	
  titled,	
  Department	
  of	
  Conservation,	
  (DoC)	
  Central	
  Otago	
  Native	
  


Fish	
  Survey,	
  (Dungey	
  2003).	
  This	
  was	
  a	
  regional	
  reconnaissance	
  survey	
  


conducted	
  over	
  three	
  years	
  2001-­‐03.	
  It	
  located	
  scattered	
  populations	
  of	
  galaxiids	
  


at	
  13	
  locations	
  in	
  the	
  Teviot	
  catchment.	
  These	
  included	
  Armstrongs	
  Creek	
  (a	
  


tributary	
  of	
  Teviot	
  River	
  south	
  branch),	
  Old	
  Hut	
  Creek,	
  Pinelheugh	
  and	
  


tributaries;	
  (Dusky	
  galaxiids),	
  and	
  Teviot	
  tributaries	
  in	
  the	
  reach	
  from	
  the	
  


Onslow	
  Dam	
  to	
  Horseshoe	
  Bend	
  Dam,	
  an	
  unnamed	
  creek	
  just	
  above	
  the	
  dam	
  on	
  


the	
  north	
  shore,	
  and	
  another	
  unnamed	
  creek	
  off	
  the	
  Onslow	
  road	
  also	
  on	
  the	
  


north	
  shore;	
  (Teviot	
  galaxiid).	
  	
  


	
  


This	
  survey	
  identified	
  the	
  presence	
  of	
  galaxiids	
  but	
  only	
  gathered	
  basic	
  


information	
  on	
  population	
  structure	
  and	
  distribution	
  of	
  galaxiids	
  in	
  the	
  creeks	
  


they	
  were	
  located	
  in.	
  


	
  
Preliminary	
  density	
  estimates	
  from	
  the	
  2003	
  survey	
  put	
  Teviot	
  galaxiids	
  0.27-­‐


0.35	
  fish.m2.	
  Mean	
  length	
  is	
  strongly	
  influenced	
  by	
  the	
  presence/absence	
  of	
  


juveniles	
  and	
  size	
  range	
  gives	
  a	
  better	
  description	
  of	
  population	
  structure.	
  The	
  4	
  


streams	
  with	
  Teviot	
  galaxiids	
  had	
  a	
  fish	
  size	
  range	
  of	
  23-­‐126mm	
  in	
  late	
  summer,	
  


table	
  2.	
  (DoC	
  have	
  conducted	
  additional	
  survey	
  work	
  at	
  T4	
  and	
  T5.)	
  


	
  
Table	
  2,	
  Teviot	
  Galaxiid,	
  T1-­‐T4,	
  2001	
  survey,	
  T4	
  Doc	
  2004	
  survey,	
  T5	
  Doc	
  2004	
  
Survey,	
  and	
  Pioneer	
  2013.	
  (na=not	
  available)	
  
Site	
  	
   Sample	
  


Size	
  
Mean	
  
L(mm)	
  


Range	
  
(mm)	
  


Density	
  
F/m2	
  


T1	
   8	
   90.75	
   35-­‐119	
   0.32	
  
T1	
  2013	
   No	
  Fish	
   	
   	
   	
  
T2	
   12	
   36.75	
   29-­‐65	
   0.27	
  
T2,	
  2013	
   25	
   80.48	
   51-­‐122	
   na	
  
T3	
   9	
   81.78	
   61-­‐119	
   0.35	
  
T3,	
  2013	
   24	
   72.04	
   43-­‐120	
   na	
  
T4	
   21	
   48.52	
   23-­‐126	
   0.29	
  
T4	
  Doc	
   22	
   52.86	
   32-­‐126	
   0.47	
  
T5	
  DoC	
   17	
   113.24	
   53-­‐137	
   na	
  
Mean	
   	
   	
   	
   0.34	
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2.	
  Unnamed	
  Tributary	
  Monitoring;	
  2004.	
  	
  


DoC	
  have	
  established	
  two	
  permanent	
  monitoring	
  sites	
  (PMS)	
  where	
  the	
  Teviot	
  


galaxiid	
  is	
  monitored	
  annually.	
  On	
  the	
  Teviot	
  Galaxiid	
  tributary	
  north	
  of	
  the	
  


Onslow	
  Dam	
  (Tributary	
  b,	
  figure	
  3),	
  DoC.	
  have	
  set	
  up	
  a	
  permanent	
  monitoring	
  


site,	
  (PMS),	
  and	
  tagged	
  adult	
  fish	
  beginning	
  in	
  2004.	
  Two	
  barriers,	
  that	
  consist	
  of	
  


a	
  1.3m	
  high	
  waterfall	
  and	
  a	
  culvert	
  with	
  a	
  300mm	
  over	
  hang,	
  protect	
  the	
  


galaxiids	
  in	
  this	
  stream,	
  Fig	
  3.	
  DoC	
  map	
  and	
  these	
  correspond	
  to	
  T4	
  and	
  T5	
  in	
  


Figure	
  2.	
  


	
  


In	
  summary	
  information	
  from	
  this	
  survey	
  on	
  T4	
  is	
  as	
  follows.	
  


• Adult	
  fish	
  have	
  been	
  tagged	
  with	
  a	
  small	
  numbered	
  subcutaneous	
  tag.	
  


Tagging	
  allows	
  growth	
  rates	
  to	
  be	
  determined	
  and	
  individual	
  fish	
  to	
  be	
  


monitored.	
  	
  


• Mean	
  annual	
  growth	
  rate	
  has	
  been	
  assessed	
  at	
  8.2mm.	
  	
  


• Teviot	
  galaxiids	
  range	
  in	
  size	
  from	
  32-­‐126mm.	
  


• Population	
  density	
  is	
  low	
  (.47fish/m2)	
  when	
  compared	
  with	
  other	
  


galaxiid	
  species.	
  


• Recruitment	
  is	
  annually	
  substantial	
  but	
  leads	
  to	
  little	
  change	
  in	
  the	
  


population	
  size.	
  	
  


• Adults	
  are	
  regularly	
  recaptured	
  suggesting	
  that	
  in-­‐spite	
  of	
  significant	
  


recruitment	
  juveniles	
  are	
  largely	
  lost,	
  perhaps	
  due	
  to	
  limitations	
  in	
  


available	
  habitat.	
  


• Some	
  spawning	
  behaviour	
  has	
  been	
  observed	
  with	
  the	
  location	
  of	
  eggs	
  


under	
  stones	
  and	
  among	
  riparian	
  vegetation	
  and	
  roots.	
  	
  


• Habitat	
  seems	
  to	
  be	
  limited	
  by	
  a	
  lack	
  of	
  loose	
  substrate	
  over	
  the	
  bedrock	
  


schist	
  base.	
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Figure	
  3.	
  Aerial	
  photograph	
  of	
  unnamed	
  tributaries	
  (a)	
  and	
  (b),	
  Lake	
  Onslow.	
  


Red	
  circles	
  are	
  surveyed	
  sites	
  containing	
  Teviot	
  flathead	
  galaxias.	
  DoC	
  


unpublished	
  data.	
  


	
  
	
  


Otago	
  non-­‐migratory	
  Galaxiid	
  Monitoring	
  Surveys.	
  	
  
These	
  studies	
  conducted	
  at	
  strategic	
  locations	
  throughout	
  Otago	
  have	
  


established	
  a	
  descriptive	
  outline	
  of	
  these	
  galaxiid	
  populations.	
  Non-­‐migratory	
  


galaxiids	
  such	
  as	
  Teviot	
  Galaxias	
  do	
  not	
  have	
  high	
  reproductive	
  rates	
  and	
  their	
  


consequent	
  low	
  numbers	
  increases	
  their	
  vulnerability	
  to	
  adverse	
  impacts;	
  for	
  


example	
  a	
  salmonid	
  predator.	
  Such	
  a	
  predator	
  is	
  likely	
  to	
  completely	
  exclude	
  the	
  


galaxiids	
  from	
  the	
  stream	
  soon	
  after	
  invasion.	
  These	
  galaxiids	
  also	
  seem	
  to	
  lack	
  


“plasticity	
  in	
  their	
  behaviour”	
  a	
  feature	
  that	
  allows	
  some	
  species	
  to	
  adapt	
  to	
  the	
  


presence	
  of	
  a	
  predator.	
  The	
  critical	
  management	
  issue	
  for	
  non-­‐migratory	
  


galaxias	
  is	
  the	
  maintenance	
  of	
  barriers	
  to	
  trout.	
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Teviot	
  galaxiids	
  typically	
  have	
  the	
  lowest	
  densities	
  of	
  any	
  galaxiids	
  so	
  far	
  


assessed	
  in	
  Otago.	
  Non-­‐migratory	
  galaxiids	
  from	
  other	
  parts	
  of	
  Otago	
  have	
  


population	
  densities	
  ranging	
  from	
  0.5	
  fish/m2	
  to	
  7	
  fish/m2,	
  Doc	
  unpublished	
  


reports.	
  	
  A	
  comparison	
  with	
  other	
  species	
  is	
  shown	
  in	
  Table	
  3.	
  	
  


	
  


Table	
  3,	
  comparison	
  of	
  galaxiid	
  species	
  fish	
  density,	
  fish/m2.	
  (Doc	
  data).	
  


Galaxiid	
  species	
   Low	
  density	
   High	
  Density	
  


Clutha	
  Flathead	
   0.5	
   1.5	
  


Central	
  Otago	
  Roundhead	
   1	
   7	
  


Dusky	
   .5	
   1.5	
  


Eldons	
   .5	
   1.5	
  


Nevis	
  Gollum	
   .06	
   5.49	
  


Teviot	
  Galaxiid	
   0.27	
   0.47	
  


	
  


	
  
	
  
Other	
  DoC	
  surveys	
  have;	
  	
  


1. defined	
  the	
  range	
  and	
  population	
  structure	
  of	
  Teviot	
  galaxiid	
  distribution	
  


on	
  the	
  two	
  tributary	
  streams	
  to	
  the	
  north	
  of	
  the	
  Teviot	
  River	
  on	
  the	
  


property	
  of	
  Mr	
  G	
  McDonald.	
  


2. Sampled	
  and	
  identified	
  galaxiids	
  of	
  Pinelheugh	
  and	
  Old	
  Hut	
  creeks,	
  	
  


3. Eliminated	
  potential	
  Teviot	
  tributary	
  creeks	
  from	
  being	
  Teviot	
  galaxiid	
  


habitat.	
  A	
  2012	
  survey,	
  covering	
  several	
  small	
  tributaries	
  on	
  the	
  south	
  


side	
  of	
  the	
  Teviot	
  River,	
  property	
  of	
  Mr	
  P	
  McDougall	
  did	
  not	
  locate	
  any	
  


galaxiids.	
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Pioneer Generation Ltd Surveys. 


Aerial	
  Survey	
  
An	
  aerial	
  survey	
  of	
  the	
  Teviot	
  catchment	
  to	
  locate	
  likely	
  barriers	
  and	
  the	
  extent	
  


of	
  habitat	
  was	
  conducted	
  in	
  2008.	
  This	
  involved	
  flying	
  up	
  tributaries	
  of	
  the	
  


Teviot	
  and	
  GPS	
  recording	
  the	
  location	
  of	
  what	
  looked	
  like	
  barriers	
  and	
  noting	
  the	
  


upstream	
  extent	
  of	
  habitat	
  and	
  the	
  different	
  habitats	
  available.	
  An	
  aerial	
  survey	
  


allowed	
  a	
  rapid	
  assessment	
  method	
  of	
  potential	
  habitat	
  and	
  a	
  means	
  to	
  cover	
  the	
  


large	
  area	
  in	
  a	
  short	
  time.	
  It	
  was	
  a	
  useful	
  means	
  to	
  determine	
  priority	
  sites	
  for	
  


ground	
  visits	
  and	
  physical	
  measurements	
  of	
  barriers,	
  habitat,	
  and	
  fish	
  where	
  


they	
  were	
  located.	
  


	
  


Potential	
  barriers	
  were	
  defined	
  by	
  abrupt	
  changes	
  in	
  gradient,	
  usually	
  around	
  


rocky	
  outcrops,	
  and	
  the	
  presence	
  of	
  swampy	
  areas	
  where	
  there	
  seemed	
  to	
  be	
  no	
  


open	
  water.	
  Waterfalls	
  around	
  bedrock	
  outcrops	
  provide	
  the	
  most	
  secure	
  and	
  


obvious	
  barriers.	
  


	
  


The	
  upper	
  limits	
  of	
  the	
  streams	
  were	
  also	
  noted	
  so	
  that	
  the	
  extent	
  of	
  habitat	
  


(barrier	
  to	
  stream	
  source)	
  could	
  be	
  estimated	
  and	
  access	
  for	
  surveys	
  planned..	
  	
  


	
  


The	
  aerial	
  surveys	
  recorded	
  25	
  likely	
  barriers,	
  5	
  on	
  Onslow	
  tributaries,	
  12	
  on	
  


true	
  left	
  bank	
  of	
  the	
  Teviot	
  River,	
  and	
  8	
  tributaries	
  on	
  the	
  true	
  right	
  bank;	
  of	
  


these	
  3	
  are	
  on	
  Pinelheugh	
  and	
  2	
  on	
  Old	
  Hut	
  Creeks.	
  The	
  distribution	
  of	
  Galaxiids	
  


indicates	
  another	
  barrier	
  somewhere	
  on	
  the	
  on	
  lower	
  Pinelheugh	
  Creek.	
  These	
  


sites	
  (Pinelheugh	
  and	
  Old	
  Hut	
  Creeks)	
  were	
  not	
  able	
  to	
  be	
  visited	
  on	
  the	
  recent	
  


surveys.	
  


	
  


From	
  the	
  aerial	
  surveys	
  key	
  galaxiid	
  streams	
  for	
  verification	
  of	
  barriers	
  by	
  


ground	
  visits	
  was	
  organized	
  and	
  these	
  sites	
  have	
  been	
  surveyed.	
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Electro-­‐fishing	
  Surveys.	
  


To	
  update	
  Teviot	
  Galaxiid	
  data,	
  known	
  sites	
  were	
  revisited	
  in	
  


October/November	
  2013;	
  Pioneer	
  Generation	
  Ltd.	
  studies.	
  Electro-­‐fishing	
  was	
  


conducted	
  on	
  T1,	
  T2,	
  and	
  T3.	
  Information	
  was	
  collected	
  on	
  fish	
  distribution,	
  size	
  


range,	
  and	
  barrier	
  characteristics.	
  Galaxiids	
  were	
  located	
  at	
  T2	
  and	
  T3	
  but	
  were	
  


not	
  found	
  at	
  T1	
  on	
  this	
  recent	
  survey.	
  These	
  streams	
  are	
  often	
  dark,	
  very	
  narrow,	
  


often	
  deep	
  relative	
  to	
  width	
  with	
  undercut	
  banks,	
  have	
  underground	
  sections	
  


and	
  low	
  water	
  velocities.	
  These	
  conditions	
  make	
  electro-­‐fishing	
  challenging	
  and	
  


the	
  escape	
  rate	
  of	
  fish	
  in	
  these	
  conditions	
  may	
  be	
  substantial.	
  	
  	
  


	
  


Ideal	
  conditions	
  of	
  clean	
  open	
  wide	
  channel	
  with	
  moderate	
  flow	
  allow	
  fish	
  to	
  be	
  


easily	
  spotted	
  and	
  often	
  washed	
  into	
  a	
  stop	
  net	
  as	
  opposed	
  to	
  being	
  scooped	
  up.	
  


Such	
  conditions	
  are	
  rare	
  in	
  Teviot	
  streams	
  in	
  which	
  galaxiids	
  are	
  typically	
  found.	
  


The	
  consequence	
  of	
  these	
  limitations	
  on	
  sampling	
  are	
  that	
  catch	
  rate	
  is	
  low,	
  fish	
  


are	
  likely	
  to	
  be	
  missed,	
  and	
  where	
  numbers	
  are	
  already	
  low	
  a	
  nil	
  result	
  does	
  not	
  


necessarily	
  indicate	
  that	
  fish	
  are	
  totally	
  absent.	
  


	
  


The	
  absence	
  of	
  fish	
  at	
  T1	
  is	
  not	
  related	
  to	
  trout	
  invasion	
  as	
  none	
  were	
  found	
  and	
  


a	
  substantial	
  barrier	
  still	
  remains	
  between	
  the	
  sampling	
  site	
  and	
  the	
  confluence	
  


with	
  the	
  Teviot	
  River.	
  A	
  100m	
  reach	
  was	
  fished	
  in	
  the	
  general	
  vicinity	
  of	
  the	
  


original	
  survey	
  but	
  no	
  fish	
  were	
  seen	
  or	
  captured.	
  This	
  is	
  not	
  to	
  say	
  that	
  galaxiids	
  


have	
  disappeared	
  from	
  T1	
  but	
  that	
  they	
  are	
  likely	
  to	
  remain	
  (as	
  they	
  were	
  in	
  the	
  


surveys	
  of	
  2003,	
  Dungey	
  2004)	
  in	
  very	
  low	
  numbers.	
  The	
  stream	
  appears	
  in	
  


reasonable	
  order	
  with	
  a	
  rich	
  invertebrate	
  fauna	
  of	
  species	
  with	
  a	
  low	
  tolerance	
  


to	
  enrichment	
  (Nesameletus	
  and	
  Zealandoperla)	
  and	
  should	
  therefore	
  still	
  


provide	
  satisfactory	
  habitat.	
  


	
  


At	
  T2	
  galaxiids	
  were	
  found	
  over	
  approximately	
  800m	
  of	
  stream.	
  The	
  lower	
  limits	
  


are	
  diffuse	
  but	
  essentially	
  a	
  swampy	
  section	
  and	
  shallow	
  stream	
  following	
  over	
  


bedrock.	
  Trout	
  are	
  present	
  about	
  420m	
  below	
  the	
  first	
  recorded	
  galaxiid.	
  The	
  


upper	
  limits	
  are	
  also	
  a	
  swamp	
  where	
  the	
  stream	
  gradually	
  disappears	
  into	
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swamp-­‐bog.	
  Swamp	
  is	
  a	
  feature	
  through	
  the	
  small	
  valley	
  with	
  sections	
  of	
  flow	
  


underground	
  and	
  seepages	
  through	
  the	
  dense	
  vegetation.	
  Small	
  reaches	
  of	
  open	
  


channel	
  allow	
  sporadic	
  electrofishing.	
  Within	
  these	
  habitat	
  limitations,	
  fish	
  


distribution	
  is	
  patchy	
  with	
  no	
  obvious	
  difference	
  in	
  areas	
  where	
  fish	
  were	
  


captured	
  vs	
  those	
  where	
  they	
  were	
  not.	
  Fish	
  captured	
  at	
  this	
  site	
  were	
  mostly	
  


adults	
  suggesting	
  limited	
  recruitment	
  that	
  maybe	
  related	
  to	
  spawning	
  habitat	
  


and	
  juvenile	
  survival.	
  Fish	
  ranged	
  in	
  size	
  from	
  51-­‐122mm,	
  table	
  2.	
  


	
  


At	
  T3	
  site	
  electrofishing	
  was	
  particularly	
  difficult	
  because	
  of	
  water	
  depth	
  (up	
  to	
  


1m),	
  slow	
  flow,	
  and	
  dark	
  tannin	
  stained	
  water.	
  In	
  these	
  conditions	
  galaxiids	
  are	
  


very	
  difficult	
  to	
  locate	
  and	
  retrieve	
  when	
  electrofishing.	
  A	
  small	
  shallow	
  rocky	
  


section	
  produced	
  a	
  high	
  density	
  of	
  smaller	
  fish	
  indicating	
  a	
  higher	
  recruitment	
  


success	
  at	
  this	
  site	
  than	
  the	
  stream	
  at	
  T2.	
  Six	
  galaxiids	
  were	
  captured	
  from	
  under	
  


1	
  large	
  boulder.	
  This	
  stream	
  branches	
  into	
  two	
  about	
  300m	
  upstream	
  from	
  this	
  


sampling	
  site	
  both	
  of	
  which	
  are	
  extensive	
  swamps.	
  As	
  such	
  they	
  become	
  


problematical	
  to	
  sample.	
  The	
  upper	
  limit	
  in	
  this	
  creek	
  (as	
  established	
  by	
  


electrofishing)	
  was	
  located	
  at	
  a	
  waterfall	
  at	
  an	
  altitude	
  of	
  approximately	
  772m,	
  


GPS	
  location	
  1329804-­‐4947460).	
  There	
  is	
  approximately	
  1530m	
  of	
  stream	
  in	
  the	
  


main	
  branch	
  of	
  this	
  creek	
  that	
  supports	
  Teviot	
  galaxiids.	
  Fish	
  ranged	
  in	
  size	
  from	
  


43-­‐120mm,	
  table	
  2.	
  	
  


	
  


In	
  both	
  these	
  streams	
  (T2	
  &	
  T3)	
  galaxiid	
  distribution	
  is	
  very	
  patchy	
  and	
  on	
  


occasion	
  there	
  are	
  extensive	
  reaches	
  of	
  stream	
  in	
  which	
  fish	
  appear	
  to	
  be	
  absent	
  


or	
  at	
  least	
  at	
  a	
  very	
  low	
  density.	
  


	
  


A	
  search	
  for	
  barriers	
  on	
  Armstrong	
  Creek	
  indicated	
  that	
  the	
  barriers	
  are	
  not	
  in	
  


Armstrong	
  Creek	
  itself	
  but	
  usually	
  in	
  the	
  form	
  of	
  waterfalls	
  where	
  tributary	
  


streams	
  meet	
  Armstrong	
  Creek,	
  the	
  connection	
  is	
  often	
  from	
  a	
  “hanging	
  valley”	
  


where	
  waterfalls	
  vary	
  from	
  0.5	
  to	
  approximately	
  30m.	
  Not	
  all	
  streams	
  support	
  


galaxiids	
  and	
  some	
  streams	
  have	
  no	
  fish	
  species	
  at	
  all.	
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Barriers.	
  
DoC	
  have	
  described	
  the	
  barriers	
  protecting	
  T4	
  and	
  T5.	
  The	
  barriers	
  protecting	
  


T2	
  and	
  T3	
  and	
  the	
  tributaries	
  of	
  Armstrong	
  Creek	
  (Dusky	
  1-­‐3)	
  range	
  from	
  


swamp	
  and	
  culvert,	
  T1,	
  to	
  a	
  6m	
  high	
  bedrock	
  water	
  fall,	
  Armstrong	
  Creek,	
  Dusky	
  


1,	
  Table	
  4,	
  figure	
  4,	
  and	
  photographs	
  of	
  appendix	
  1.	
  Brown	
  trout	
  are	
  present	
  in	
  


all	
  the	
  streams	
  below	
  the	
  barriers.	
  


	
  


Table	
  4,	
  Barrier	
  characteristics	
  of	
  known	
  galaxiid	
  streams	
  in	
  the	
  Teviot	
  


catchment.	
  Na	
  =	
  not	
  applicable.	
  


Location	
   Barrier	
  Structure	
   Height	
   Species	
  above	
  
T2	
   Swamp	
   na	
   Teviot	
  
T3	
   Waterfall	
  &	
  Pond	
  Dam	
   3m	
  &	
  4m	
   Teviot	
  
T4	
   Waterfall	
  &	
  culvert	
   1.3m	
  	
   Teviot	
  
T5	
   Swamp	
   na	
   Teviot	
  
Dusky	
  1	
   Waterfall,	
  bedrock	
   6m	
   Dusky	
  
Dusky	
  2	
   Waterfall,	
  bedrock	
   0.5	
   Dusky	
  
Dusky	
  3	
   Waterfall	
  &	
  Chute,	
  bedrock	
   2.5m	
   Dusky	
  
	
  


	
  


	
  
Figure	
  4,	
  location	
  of	
  barriers	
  on	
  Armstrong	
  Creek	
  tributariesD1-­‐D3.	
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Translocation Sites. 


The	
  fact	
  that	
  habitat	
  continues	
  to	
  diminish	
  for	
  galaxiids	
  has	
  lead	
  to	
  consideration	
  


of	
  translocation	
  as	
  a	
  means	
  to	
  preserve	
  threatened	
  species	
  populations	
  and	
  the	
  


Department	
  of	
  Conservation	
  has	
  investigated	
  this	
  strategy	
  and	
  is	
  therefore	
  


interested	
  in	
  potential	
  sites.	
  Two	
  streams	
  were	
  located	
  (one	
  on	
  each	
  of	
  the	
  


Teviot	
  River	
  and	
  Armstrongs	
  Creek	
  tributaries)	
  where	
  the	
  invertebrate	
  fauna	
  


indicated	
  good	
  habitat	
  quality	
  but	
  electro-­‐fishing	
  indicated	
  no	
  fish	
  were	
  present.	
  


Both	
  streams	
  have	
  substantial	
  and	
  very	
  secure	
  barriers	
  and	
  are	
  therefore	
  sites	
  


that	
  could	
  be	
  considered	
  for	
  translocation	
  of	
  galaxiids	
  to	
  extend	
  their	
  current	
  


limited	
  range.	
  


	
  


	
  


Teviot Catchment Galaxiid Habitat. 


The	
  G	
  pullus	
  of	
  Pinelheugh	
  and	
  Armstrongs	
  Creeks	
  are	
  wide	
  spread	
  throughout	
  


Otago	
  but	
  in	
  isolated	
  pockets	
  and	
  therefore	
  the	
  populations	
  are	
  relatively	
  


insecure.	
  There	
  continues	
  to	
  be	
  annual	
  losses	
  of	
  galaxiid	
  populations	
  throughout	
  


Otago.	
  The	
  Teviot	
  galaxiid	
  is	
  recorded	
  from	
  six	
  locations	
  in	
  tributary	
  streams	
  of	
  


the	
  Teviot	
  River.	
  Barriers	
  protecting	
  Dusky	
  galaxiid	
  populations	
  are	
  more	
  secure	
  


than	
  those	
  protecting	
  the	
  Teviot	
  Galaxiid.	
  


	
  


In	
  the	
  last	
  15	
  years	
  12	
  of	
  38	
  Central	
  Otago	
  Roundhead	
  galaxias	
  populations	
  have	
  


been	
  lost.	
  Of	
  those	
  that	
  remain	
  most	
  are	
  in	
  a	
  poor	
  state,	
  3	
  are	
  of	
  unknown	
  quality	
  


and	
  3	
  classified	
  as	
  viable	
  populations.	
  Losses	
  of	
  Central	
  Otago	
  Roundhead	
  


galaxias	
  have	
  been	
  to	
  brown	
  trout	
  invasion	
  as	
  barriers	
  have	
  failed.	
  For	
  Dusky	
  


galaxias	
  of	
  25	
  fragmented	
  populations	
  7	
  have	
  been	
  lost	
  since	
  1996	
  mostly	
  to	
  


brook	
  char.	
  Clutha	
  flatheads	
  have	
  been	
  lost	
  in	
  Lindis	
  and	
  Pomahaka	
  tributaries.	
  


Maintenance	
  of	
  barriers	
  to	
  trout	
  is	
  the	
  critical	
  management	
  issue	
  for	
  most	
  


galaxiid	
  species.	
  (pers	
  com	
  P	
  Ravenscroft.)	
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Definition	
  of	
  barrier	
  security	
  is	
  part	
  of	
  determining	
  population	
  security	
  and	
  a	
  


priority	
  for	
  conservation	
  planning.	
  The	
  barriers	
  protecting	
  galaxiids	
  of	
  the	
  Teviot	
  


catchment	
  are	
  generally	
  reasonably	
  secure	
  but	
  the	
  swamp	
  of	
  T2	
  could	
  be	
  washed	
  


out	
  in	
  a	
  serious	
  rain	
  event	
  and	
  the	
  pond	
  of	
  T3	
  would	
  support	
  trout	
  if	
  they	
  were	
  


released	
  there,	
  which	
  would	
  undoubtedly	
  lead	
  to	
  the	
  loss	
  of	
  Galaxiids	
  in	
  that	
  


stream.	
  	
  


	
  


The	
  Teviot	
  galaxiid	
  was	
  only	
  confirmed	
  in	
  significant	
  numbers	
  in	
  2	
  small	
  streams	
  


that	
  are	
  tributaries	
  of	
  L	
  Onslow	
  and	
  occupies	
  a	
  total	
  stream	
  length	
  of	
  about	
  2km,	
  


Doc	
  unpublished	
  data.	
  This	
  was	
  the	
  complete	
  documented	
  range	
  of	
  this	
  species.	
  


Spot	
  checks	
  on	
  a	
  two	
  other	
  small	
  tributaries	
  about	
  14	
  years	
  ago	
  revealed	
  low	
  


numbers	
  of	
  fish,	
  follow	
  up	
  checks	
  have	
  extended	
  the	
  knowledge	
  of	
  Teviot	
  


galaxiids.	
  	
  


	
  


Recent	
  Pioneer	
  Generation	
  Ltd.	
  studies	
  however,	
  have	
  extended	
  this	
  range	
  with	
  


the	
  confirmation	
  of	
  populations	
  on	
  the	
  south	
  side	
  of	
  the	
  Teviot	
  River	
  on	
  the	
  


property	
  of	
  Mr	
  P	
  McDougall.	
  	
  The	
  creeks	
  involved	
  are	
  quite	
  small	
  in	
  length	
  (1.53	
  


and	
  0.8	
  kms)	
  and	
  water	
  volume	
  and	
  habitat	
  is	
  therefore	
  still	
  very	
  limited.	
  The	
  


total	
  known	
  range	
  of	
  the	
  Teviot	
  galaxiid	
  is	
  on	
  4	
  properties,	
  Messers	
  McDougall,	
  


McDonald,	
  Wright,	
  and	
  Peters,	
  all	
  tributaries	
  of	
  the	
  Teviot	
  River.	
  The	
  total	
  length	
  


of	
  stream	
  is	
  now	
  recorded	
  at	
  approximately	
  4.33kms.	
  The	
  Old	
  Hut	
  Creek	
  


population	
  is	
  not	
  included	
  in	
  this	
  total.	
  


	
  


In	
  terms	
  of	
  habitat	
  T2	
  and	
  T3	
  generally	
  are	
  also	
  lacking	
  in	
  the	
  loose	
  gravel	
  


substrate	
  noted	
  as	
  a	
  likely	
  limiting	
  habitat	
  feature	
  by	
  DoC	
  at	
  T4.	
  As	
  with	
  the	
  


Dusky	
  galaxiid	
  the	
  Teviot	
  galaxiid	
  streams	
  are	
  frequently	
  soft	
  bottomed	
  and	
  with	
  


overhanging	
  vegetation,	
  flowing	
  through	
  a	
  valley	
  floor	
  with	
  frequent	
  swampy	
  


and	
  boggy	
  reaches.	
  Where	
  ever	
  a	
  gravel/cobble	
  substrate	
  is	
  located	
  in	
  these	
  


streams,	
  galaxiids	
  are	
  usually	
  found.	
  Occurrence	
  in	
  the	
  soft	
  bottom	
  reaches	
  is	
  


less	
  regular.	
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Summary 


Barriers.	
  


The	
  location	
  and	
  status	
  of	
  barriers	
  currently	
  preventing	
  trout	
  access	
  to	
  Teviot	
  


tributaries	
  has	
  been	
  assessed	
  from	
  the	
  air	
  on	
  almost	
  all	
  streams.	
  Where	
  there	
  are	
  


known	
  populations	
  of	
  galaxiids,	
  barriers	
  have	
  been	
  further	
  assessed	
  on	
  the	
  


ground.	
  Three	
  barriers	
  on	
  Armstrong	
  Creek	
  and	
  two	
  on	
  unnamed	
  tributaries	
  on	
  


the	
  Teviot	
  River	
  reach	
  between	
  Horseshoe	
  Bend	
  and	
  Onslow	
  dams	
  have	
  been	
  


described	
  and	
  photographed.	
  	
  Others	
  including	
  those	
  on	
  Pinelheugh	
  and	
  Old	
  Hut	
  


Creeks	
  have	
  only	
  been	
  assessed	
  from	
  the	
  air.	
  	
  The	
  barriers	
  protecting	
  the	
  Dusky	
  


galaxiid	
  populations	
  are	
  the	
  more	
  secure,	
  usually	
  substantial	
  bedrock	
  water-­‐falls.	
  


The	
  barriers	
  at	
  T2	
  and	
  T3	
  could	
  potentially	
  allow	
  trout	
  access.	
  	
  


Galaxiid	
  distribution.	
  


Work	
  has	
  been	
  conducted	
  on	
  the	
  extent	
  of	
  Galaxiid	
  populations	
  in	
  small	
  


tributaries	
  where	
  they	
  have	
  been	
  observed,	
  in	
  particular	
  tributaries	
  of	
  the	
  Teviot	
  


River	
  between	
  the	
  dam	
  and	
  Horseshoe	
  Bend	
  Hydro-­‐scheme.	
  Department	
  of	
  


Conservation	
  PMS	
  surveys	
  at	
  T4	
  and	
  T5	
  have	
  described	
  the	
  galaxiid	
  populations	
  


in	
  detail,	
  such	
  as	
  population	
  structure,	
  (proportions	
  of	
  adults/juveniles,	
  size	
  


range).	
  Pioneer	
  Generation	
  Ltd.	
  studies	
  have	
  done	
  similarly	
  for	
  T2	
  and	
  T3.	
  


	
  


Low	
  numbers	
  of	
  fish	
  were	
  typical	
  of	
  the	
  2002	
  survey	
  (Dungey	
  2004)	
  and	
  


subsequent	
  site	
  revisits	
  have	
  in	
  one	
  case	
  failed	
  to	
  locate	
  any	
  fish.	
  This	
  suggests	
  


habitat	
  is	
  limited	
  and	
  populations	
  are	
  in	
  a	
  risky	
  and	
  perhaps	
  tenuous	
  position	
  


rather	
  than	
  stable	
  and	
  well	
  established	
  at	
  these	
  locations.	
  


	
  	
  


Initial	
  surveys	
  to	
  establish	
  the	
  presence/absence	
  of	
  Teviot	
  galaxiids	
  provided	
  


basic	
  population	
  information.	
  Doc	
  monitoring	
  has	
  provided	
  some	
  detailed	
  


population	
  structure	
  information	
  based	
  on	
  site	
  T4.	
  Recent	
  Pioneer	
  Generation	
  


studies	
  have	
  extended	
  the	
  known	
  occupied	
  stream	
  length	
  from	
  approximately	
  2	
  


km	
  to	
  4.33kms	
  for	
  the	
  Teviot	
  galaxiid.	
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DoC	
  Research	
  Priorities.	
  


Teviot	
  galaxiid	
  distribution	
  and	
  structure	
  of	
  barriers	
  are	
  key	
  areas	
  of	
  interest.	
  


These	
  priorities	
  have	
  largely	
  been	
  dealt	
  with	
  by	
  the	
  Pioneer	
  Generation	
  Ltd.	
  


studies.	
  The	
  extent	
  of	
  habitat	
  occupied	
  by	
  the	
  two	
  populations	
  of	
  Teviot	
  Galaxiid,	
  


on	
  Mr	
  P	
  McDougalls	
  property	
  has	
  been	
  assessed	
  and	
  some	
  descriptors	
  of	
  


population	
  parameters	
  recorded.	
  


	
  


Barrier	
  assessments	
  on	
  the	
  known	
  galaxiid	
  streams	
  have	
  been	
  completed	
  so	
  the	
  


security	
  of	
  the	
  various	
  populations	
  from	
  salmonid	
  invasion	
  can	
  be	
  described.	
  


Barriers	
  are	
  generally	
  very	
  secure	
  but	
  the	
  presence	
  of	
  a	
  pond	
  at	
  T3	
  carries	
  the	
  


risk	
  of	
  being	
  suitable	
  trout	
  habitat	
  though	
  they	
  are	
  absent	
  at	
  present.	
  The	
  swamp	
  


protecting	
  T2	
  however	
  is	
  less	
  secure	
  than	
  a	
  bedrock	
  waterfall.	
  Of	
  the	
  three	
  Dusky	
  


galaxiid	
  barriers	
  two	
  are	
  very	
  secure	
  and	
  the	
  other	
  moderately	
  so	
  probably	
  


assisted	
  by	
  low	
  summer	
  flows.	
  All	
  three	
  are	
  based	
  around	
  bedrock	
  waterfalls.	
  


	
  
Impediments to surveys. 


Some	
  landowners	
  are	
  unsympathetic	
  to	
  galaxiid	
  surveys	
  and	
  chose	
  not	
  to	
  allow	
  


access	
  for	
  the	
  work	
  to	
  be	
  conducted.	
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From: Natasha Pritchard <natasha.pritchard@orc.govt.nz> 
Sent: Monday, 13 September 2021 9:37 AM
To: Will Nicolson <will@landpro.co.nz>
Cc: Tony Jack <tony.jack@pioneerenergy.co.nz>
Subject: RE: Pioneer Energy Limited - audit of further information - RM18.004
 
Hi Will,
 
Thank you for attaching the s42A for the original application that reference the CIA.
 
Tony, if you have any luck tracking the CIA down that would be appreciated. I have also
approached Aukaha and our records team to see if they can find a hard copy to scan in. Kay
would like to sight this before completing her report.
 
Much appreciated,
Natasha
 

From: Will Nicolson <will@landpro.co.nz> 
Sent: Friday, 10 September 2021 10:57 a.m.
To: Natasha Pritchard <natasha.pritchard@orc.govt.nz>
Cc: Tony Jack <tony.jack@pioneerenergy.co.nz>; Ross Dungey <ross.d.consult@gmail.com>
Subject: RE: Pioneer Energy Limited - audit of further information - RM18.004
 
Hi Natasha,
 
Thanks for the update. I don’t have a copy of the CIA either, I was just referencing Section 6.6 of
the s42A report (attached, in case you don’t have that either). Tony – maybe you can help?
 
Cheers,
Will
 
From: Natasha Pritchard <natasha.pritchard@orc.govt.nz> 
Sent: Friday, 10 September 2021 9:54 AM
To: Will Nicolson <will@landpro.co.nz>
Cc: Tony Jack <tony.jack@pioneerenergy.co.nz>; Ross Dungey <ross.d.consult@gmail.com>
Subject: FW: Pioneer Energy Limited - audit of further information - RM18.004
 
Kia ora Will,
 
Thank you for providing this further clarification on the proposal. We will take this into
consideration when drafting the s95. I am planning to have the draft finalised early next week
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and then peer reviewed and legally reviewed. I am hopeful that a draft can be with you by the
beginning of the following week.
 
Can you please provide a copy of the CIA prepared for the original consent application
referenced in your responses below? I have not been able to find a copy on our document
management system.
 
Much appreciated,
Natasha
 

From: Will Nicolson <will@landpro.co.nz> 
Sent: Thursday, 9 September 2021 10:01 a.m.
To: Natasha Pritchard <natasha.pritchard@orc.govt.nz>
Subject: RE: Pioneer Energy Limited - audit of further information - RM18.004
 
Sorry, attachment referred to in our responses now provided!
 
Cheers,
Will
 
From: Will Nicolson 
Sent: Thursday, 9 September 2021 9:59 AM
To: Natasha Pritchard <natasha.pritchard@orc.govt.nz>
Cc: Tony Jack <tony.jack@pioneerenergy.co.nz>; Ross Dungey <ross.d.consult@gmail.com>
Subject: RE: Pioneer Energy Limited - audit of further information - RM18.004
 
Hi Natasha,
 
We have provided responses to your further queries below in green.
 
Based on the information that has been provided for the application to date, there should be
enough to move forward with what I assume will be a s95B limited notification decision. If
possible, I would appreciate if you could proceed with the draft s95 recommendation for our
review so that we can keep this application progressing.
 
Regards,
Will
 
Will Nicolson
Scientist/Resource Management Planner

Landpro

0800 023 318 | +64 27 459 8090
13 Pinot Noir Drive
Cromwell 9342 New Zealand

New Plymouth | Cromwell | Gore

landpro.co.nz
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From: Natasha Pritchard <natasha.pritchard@orc.govt.nz> 
Sent: Tuesday, 7 September 2021 11:53 AM
To: Will Nicolson <will@landpro.co.nz>
Cc: Tony Jack <tony.jack@pioneerenergy.co.nz>; Ross Dungey <ross.d.consult@gmail.com>
Subject: Pioneer Energy Limited - audit of further information - RM18.004
 
Kia ora Will,
 
Thank you for providing further information on recreational values and effects associated with
the Pioneer variation application for Lake Onslow (RM18.004). As outlined in my last email,
Council has had this audited by Dr Kay Booth. I have attached her updated audit report that
includes consideration of the further information provided on 2 September. The report does
identify a few outstanding gaps. The focus is on the key risk areas/adverse effects. Can you
please provide further detail and/or clarify the below. The reasons and further detail for these
additional requests are outlined in the audit report. Please let me know if you require further
explanation.
 
Firstly, it would be helpful to clarify and confirm the change/s sought for this proposal; noting
that the covering comments to the further information indicate that the maximum drawdown
rate is not likely to exceed 0.3 mm/week. A worst case scenario is presented. Is this one that is
sought to be consented so that the effects assessment is limited to this scenario? Council is
required to assess the activity on the basis of the proposal in front of us; being the maximum
rate of drawdown sought (0.4 m/week) and including the maximum rate this could be drawn
down. Please advise if any changes/further amendments are sought to the proposal e.g. if the
applicant is seeking to reduce the maximum drawdown rate from that currently proposed and/or
whether the proposal includes specific criteria that limits how the drawdown will occur (i.e. on
an even basis over the period of a week). While it is unlikely that the full 0.4 m/week drawdown
would be reached during normal operation of the dam/lake, when the lake is very low there is a
possibility that the proposed 0.4 m/week limit would be reached. The applicant has already
reduced the proposed drawdown rate from 0.5 m/week to 0.4 m/week, and does not propose to
further reduce the rate sought.
 
In addition to the above:
 

1. Finalise the Recreation Assessment Report prepared by Ross Dungey. The audit report
(Q5) provides suggestions on updated technical sources that can be considered,
qualitative data collection and assessments to be undertaken. It is recommended that the
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report identify the recreational values associated with the Teviot River. We appreciate
that there were limitations in preparing this report during L4 and L3 lockdown. Hopefully
the alert level changes in the South Island from midnight tonight will enable this to be
completed in a timely manner. We also note that parts of the above can be completed by
desktop assessment/phone calls. The applicant will not be conducting any more work on
the recreation assessment report at this stage. It's unlikely that the addition of some
interviews and additional literature reviews will change the notification decision or inhibit
council’s ability to sufficiently assess the existing environment and potential effects of the
proposal.

2. Clarify how the proposed change to the drawdown relates to  the speed of a lake level
drop based on the maximum drawdown rate sought and the other consented limitations
(maximum discharge rate and lake levels).

a. How quickly could the lake level drop by 0.4 m within a week? This will depend on
the lake level at any given time, with increasing drawdown rates as the lake level
lowers. As the maximum rate of take remains unchanged the maximum rate of

change of water level also remains unchanged. The max outflow is set to 6m3/s for
both the existing and proposed scenarios, and the maximum rate of vertical water
level change is also the same.  The only difference being that it could be sustained
for twice as long under the proposed amendment. For example:

When the lake is full and the outflow is 6m3/s the  current 200mm limit will be
reached in 4.4 days at a maximum rate of 45.5mm/day. At the same flow rate the
time taken to lower the lake 400mm will in fact be 8.8d days at a maximum  rate
of 45.5mm/day.

When the lake is down 1m and the outflow is 6m3/s the current 200mm limit will
be reached in 3.6 days at a maximum rate of 55.63 mm/day. At the same flow rate
the time taken to lower the lake 400mm will be 7.2 days at a maximum  rate of
55.63 mm/day

When the lake is down 2m and the outflow is 6m3/s the current 200mm limit will
be reached in 2.87 days at a maximum  rate of 69.6 mm/day. At the same flow
rate the time taken to lower the lake 400mm will be 5.75 days at a maximum  rate
of 69.6 mm/day

The above scenarios are calculated on the assumption that there is no natural inflow
above the dam. This is extremely conservative but given the variable nature of
natural inflows it is not feasible to establish a defined inflow for
calculations. Ultimately, the above scenarios of the theoretical maximum
instantaneous drawdown rate are provided to reinforce that there is absolutely no
change in the maximum instantaneous drawdown rate as a result of the proposal.

 
b. It would be helpful to have any differences that are a factor of the lake

level/discharge rate explained. The consented baseline of 6 m3/s remains
unchanged. As explained above, the only difference is that the maximum discharge
rate can theoretically be sustained for longer, however in practice the applicant is
unlikely to ever fully utilise the discharge rate – particularly given the fact that
downstream generation infrastructure in the Teviot River have a maximum take of

6 m3/s, and there is significant natural inflow (approx. 1/3 of the total Teviot River
catchment) between the Onslow dam and the first generation unit at Horseshoe

Bend. Therefore, it is unlikely that the full 6 m3/s discharge from Lake Onslow will



actually be fully exercised as this would  result in spill at Horseshoe Bend and
wasted generation potential. Attached is a record of discharge rates at the Onslow
dam for the past ~6 years, showing that the maximum discharge rate tends to be

around 4 m3/s but is typically less than 3 m3. This pattern of discharge is unlikely to
significantly change due to the proposal, and it is considered that this is largely
outside the scope of the proposal as the applicant is not amending the discharge
maximum.

c. What is the time lag between Pioneer managing the discharge/lake level to
facilitate a higher drawdown and the drop in lake levels occurring. i.e. is this
minutes/hours/days? The maximum discharge rate from Lake Onslow dictates the
short term drawdown rate and as the discharge rate is remaining unchanged, one
would expect to see the same drawdown trend as with the 0.2 m/week scenario,
only for a longer duration – as explained in 2a above. It is not possible to rapidly
lower the lake irrespective of the weekly drawdown limitation. Change in lake level
is gradual and uniform.

d. What opportunity is there for providing a warning to any recreational users/user
groups before the increased drawdown occurs? This would be unnecessary, as
there is no expected “danger” to lake users due to the increase drawdown rate. As
explained above, the increased rate is spread across a long time period – for
example ~70 mm/day when the lake is ~2 m below dam crest. It is highly unlikely
that a reduction of 70 mm over a full day would endanger anyone or significantly
increase risk of boat stranding. Bearing in mind that if a user of the lake was to
spend 6 hours on the water fishing the change in lake level over the that time
would be less than 20mm, which is arguably imperceptible in the context of a large
water body.  Once again, the instantaneous drawdown rate will not change, only
the weekly rate.

e. It would be helpful for the speed of drawdown and time lag able to be compared
with a 0.2 m drop (current consented maximum). This is discussed sufficiently in
our response to 2a above. No other consented maxima are proposed to be
changed. There is no time lag in the response of the lake to changes in discharge as
variation in lake level is immediate but uniformly gradual, if not imperceptible over
the short term.

2. Taking into consideration the answer to question 2, is the risk of boat stranding increased
by the proposed change? Is there any mitigation proposed to address this potential
increased effect? Based on our prior responses, the proposal is not expected to increase
risk of boat stranding. As such, no mitigation for this is proposed or considered necessary.

3. Taking into consideration the answer to question 2, is foot access affected by the
proposed change such that the opportunity to fish is impaired? This has been sufficiently
addressed in our previous s92 response, dated 2 September 2021. Foot access is not
expected to be changed due to the proposal to the point where the opportunity to fish
will be significantly impaired.

4. There is still no clarity on use of the area or potential use of the area for mahika kai
gathering. Without holding expertise, this will need to come from consultation with
rūnaka/Aukaha. If this results in them being unable to confirm at this point the answers to
the below that is useful to know. We consider that there has been sufficient information
provided as part of the application with regards to mahika kai and potential effects on this
cultural value, at least to the extent that a s95 decision can be made. We note that Kai
Tahu ki Otago Ltd undertook a Cultural Impact Assessment (VIA) as part of the



replacement application for PEL’s Onslow and Teviot consents (including 2001.475 & 476)
in 2006. The proposal is not changing any aspects of these consents other than the
drawdown rate, and upon initial review of the corresponding s42A report it does not
appear that drawdown rate of the lake was a topic of concern for Kai Tahu at the time. 

a. Is the area used for mahika kai gathering? This is largely beyond the scope of the
change proposal, as the ability to gather mahika kai is unchanged in terms of the
minimum, maximum and discharge operating limits of Lake Onslow.

b. Does the area hold any value for mahika kai gathering even if the opportunity is not
currently taken up? Again, there is nothing to suggest that the proposal will alter
the ability to gather mahika kai as the operating limits of Lake Onslow or the Teviot
River will not change.

 
Please let me know if you have any questions regarding the above.
 
Kind regards,
Natasha
 

Natasha Pritchard
PRINCIPAL CONSENTS PLANNER

P 0800 474 082 | M 027 228 2072 
natasha.pritchard@orc.govt.nz
www.orc.govt.nz
 
Important notice
This email contains information which is confidential and may be subject to legal privilege. If you are not the intended recipient, you
must not peruse, use, disseminate, distribute or copy this email or attachments. If you have received this in error, please notify us
immediately by return email or telephone (03 474-0827) and delete this email. The Otago Regional Council accepts no responsibility
for changes made to this email or to any attachments following the original transmission from its offices. Thank you.

https://www.orc.govt.nz/
mailto:natasha.pritchard@orc.govt.nz
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Teviot Hydroelectric Scheme - Effects Upon Cultural Values 
 
The following outlined in red is a summary of discussions held with Hoani Langsbury at the Otakou Marae on Thursday 5 August 
2005. 
 
 
 
 
ISSUE – KAI TAHU 

VALUES  
Impact Proposed Mitigation 

Place Names Significant - To help re-establish Kai Tahu 
status as manawhenua and kaitiakitaka 
information developed by Pioneer should 
contain duel names or where possible 
traditional Kai Tahu names should be used. In 
the development of future hydro 
dams/schemes etc the use traditional Kai Tahu 
names is vitally important. 
 

As discussed in Mr Fletchers letter of 12 
November 2003 Pioneer has offered the 
following: 
 Amend general public relations 

material and annual report to 
include dual names where 
identified. 

 Initiate a protocol where dual 
place names can be applied to 
sites Pioneer is involved with in 
Otago. 

 Pioneer to provide a list of 
names and locations for 
interpretation by Ngai Tahu. 

Awa/Ngai Wai Significant – Minimum flows need to be 
investigated in consultation with Kai Tahu. De-
watering of stretches of the Teviot river need to 
be remedied. 
 

As conditions of consent the following 
conditions have been agreed to: 
 a residual flow equal the Q7,5 

amount of 345 litres per second 
shall be maintained in the Teviot 
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Discussions were held on the possible build up 
of algae in this section of river.  The proposed 
flushing flows are designed to resolve this 
issue. 

River  immediately downstream 
of the Lake Onslow Dam.  
Consultation with affected parties 
will be initiated with affected 
parties in low flow years when 
the Teviot Irrigation Company 
may exercise its mining privilege 
beyond this amount.  A minimum 
of 10 working days notice shall 
be given for any such 
consultation. 

 a residual flow of 50 litres per 
second shall be maintained in 
the Teviot River  downstream of 
the Marslin Dam and Teviot 
Irrigation Company Intake Weir. 

 Release of a flushing flow below 
Marslin Dam and Teviot Irrigation 
Company Intake Weir of at least 
250 litres per second, for at least 
2 hours, every 6 weeks 
throughout the year 

Mauri Major – Discussions with Kai Tahu need to 
occur to investigate how the mauri of the river 
may be restored. 

Please refer above to conditions of 
consent regarding residual flows. 
 
To maintain and enhance the riparian 
margin of the Teviot River Pioneer 
Generation shall be responsible for the 
following: 

i. Control of Crack Willow to 0% 
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along the length of the Teviot 
River upstream of the Marslin 
Dam and maintain this level for 
the duration of this consent. 

 
If any willows are poisoned they should 
be physically removed or cut up int a 
size that will rot away quickly. 
 

 
ii. Conduct annual Old Mans Beard 

(Clematis vitalba) survey and 
control within the area bounded 
by the marginal strip in the lower 
Teviot River.  The aim of this is 
total eradication in line with the 
ORC Pest Management 
Strategy. 

 
 

Mahika Kai 
Air/Land/Species 

Major - Research should be carried out to 
ascertain the full range and distribution of 
roundhead galaxias in the Teviot River 
catchment.  Potential sites for re-introduction of 
roundhead galaxias should be identified, trout 
removed, trout barriers constructed, roundhead 
galaxias introduced and monitored. 
The wai-koura population in Lake Onslow 
should be surveyed. 
 

Pioneer Generation shall fund a study 
of the Teviot River galaxiid by a suitably 
qualified freshwater ecologist to achieve 
the following objectives: 

b) Complete the current survey of 
galaxid distribution in the Teviot 
catchment 

c) Genetic identification of any non-
migratory galaxiids found during 
such a survey 
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Ngai Tahu are interested in gaining first hand 
knowledge of research methods and field work.  
This could be achieved by giving prior 
notification to Ngai Tahu of research or 
monitoring projects being undertaken and 
using personnel offered by Ngai Tahu to assist 
or act as observers during the field work.  It is 
understood that there is a similar arrangement 
with the Otago Harbour Board.  
 

d) Determination of the upper and 
lower limits of the Teviot River 
galaxiid in streams where they 
are currently known or may 
subsequently be found 

e) Identification and assessment of 
existing barriers to fish passage 
in streams where Teviot River 
galaxiid are currently known or 
may subsequently be found. 

f) Identification of locations where 
the construction or enhancement 
of barriers to fish passage would 
be beneficial to the Teviot River 
galaxiid 

g) The above work shall begin 
within 2 years of the resource 
consents  being issued and a 
report outlining the above work, 
results and recommendations 
shall be forwarded to interested 
parties within 6 months of such 
work being completed. 

Pioneer Generation shall make best 
endeavours to implement any 
reasonable recommendations regarding 
constructing barriers to fish passage, 
and habitat enhancement options.   
 
Pioneer is also prepared to undertake a 
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survey to ascertain the status of 
Waikoura in Lake Onslow. 

Kaitiakitanga Significant – To help re-establish the 
Kaitiakitanga status of Kai Tahu due 
consideration should be given to the issues 
raised in this report. 
 
Agreed that a layman’s summary of reports 
would be helpful.  

As discussed in Mr Fletchers letter of 12 
November 2003 Pioneer will undertake 
to forward further reports in respect to 
the river systems it operates power 
schemes in Otago.  It may be more 
practical to forward a list of the various 
reports on an annual basis and supply 
full copies of interest on request. 
 

Waahi Tapu/Waahi Taoka Major - Given the extensive nature of waahi 
tapu/waahi toaka sites in the Lake 
Onslow/Teviot region, Pioneer should 
investigate the commissioning of an 
archaeological assessment. 
 
Conclusion of discussions was that an 
accidental discovery protocol would be more 
appropriate than a full archaeological survey as 
all of the works currently exist. 

As discussed in Mr Fletchers letter of 12 
November 2003 Pioneer will undertake 
to carry out an archaeological 
assessment of the area impacted upon 
by the scheme. 
 

 
NOTE 
 
Some of the activities outlined above require permission from private landowners to enter their property.  Should accessibility or 
landowner agreement become an issue in implementing these provisions, Pioneer Generation will demonstrate its best 
endeavours in negotiating to achieve the above outcomes.  Although it was agreed that some of the above work was contingent 
on landowner approval Ngai Tahu consider that if landowner approval was not forthcoming alternative mitigation or research 
projects should be investigated agreed upon and implemented. 
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Fraser Hydroelectric Scheme - Effects Upon Cultural Values 

ISSUE – KAI 

TAHU VALUES  

Impact Proposed Mitigation 

Place Names Major - Pioneer should begin to re-use the traditional Kai 
Tahu placenames associated with the Fraser River 
system. This will then begin to reaffirm Kai Tahu status as 
Kitiakaitanga and manawhenua. Pioneer should consider 
the use of traditional names or duel names for information 
produced on their Fraser hydro scheme. 
 

As discussed in Mr Fletchers letter of 12 
November 2003 Pioneer has offered the 
following: 
 Amend general public relations 

material and annual report to include 
dual names where identified. 

 Initiate a protocol where dual place 
names can be applied to sites Pioneer 
is involved with in Otago. 

 Pioneer to provide a list of names and 
locations for interpretation by Ngai 
Tahu 

Mauri Significant – As a consequence of damning and 
dewatering of sections of the Fraser River the mauri has 
been significantly impacted upon. Discussions should 
occur with Kai Tahu with a view to begin to restore the 
Mauri of the Fraser River. 

To maintain and enhance the riparian margin 
of the Fraser River Pioneer Generation shall 
be responsible for the following  
 Control of crack willow to current levels 

upstream of the Fraser Dam for the 
period of the consent. 

 
 Control of crack willow by poisoning for 

a 350 metre section downstream of the 
Fraser Dam for the period of the 
consent.  Prepare a riparian 
enhancement plan for this section of 
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river and fund planting and ongoing 
maintenance of native plants up to a 
value of $3000.  This work is to be 
carried out within 2 years of granting 
the resource consent. 

 
 If any willows are poisoned they should 

be physically removed or cut up into a 
size that will rot away quickly. 

Awa/Ngai Wai Significant - Establishment of minimum flows that will 
maintain instream ecosystems below the Pioneer 
Generation Ltd. weir should investigated and 
implemented.  
 
Discussions were held on the possible build up of algae in 
this section of river.  The proposed flushing flows are 
designed to resolve this issue. 

 a residual flow of 50 litres per second 
shall be maintained in the Fraser River  
downstream of the Fraser Intake Weir  

 Release of a flushing flow below the 
Fraser Intake Weir of at least 250 litres 
per second, for at least 2 hours, every 
6 weeks throughout the year 

Mahika Kai 
Air/Land/Species 

Significant - Further research is required to characterise 
the water fowl population in the catchment and to 
determine how Pioneer Generation Ltd’s. activities, 
structures and water manipulations effect these species. 
Methods and processes that allow the migration of fish 
species past the Fraser Dam and Pioneer Generation Ltd. 
weir should be investigated. 
 
After discussions it was considered unnecessary to 
research issues regarding the water fowl in the catchment. 
 
Ngai Tahu are interested in gaining first hand knowledge 

In reference to water fowl in the catchment 
there is little on ground evidence that there 
are significant populations in the catchment 
and therefore the impact of the structures and 
operations of the current scheme appear 
minimal. 
 
As discussed in Mr Fletchers letter of 12 
November 2003 introducing facilities on the 
Fraser Intake Weir for migrating fish passage 
issues at this particular time would have little 
benefit unless fish passage at the Roxburgh 
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of research methods and field work.  This could be 
achieved by giving prior notification to Ngai Tahu of 
research or monitoring projects being undertaken and 
using personnel offered by Ngai Tahu to assist or act as 
observers during the field work.  It is understood that there 
is a similar arrangement with the Otago Harbour Board.  
 
Although there is limited scope or need for native fish 
passage at present, it was agreed that should this 
situation change, there should be allowance made for 
implementation of a mechanism for native fish passage 
over the Fraser Intake Weir at a later stage in the consent.  
If any conflicts arise between DOC and Iwi on the types of 
native fish that should be catered for this will be resolved 
by agreement between DOC and Iwi. 
 

Dam is improved and species of migrating fish 
can move freely through the Clutha River 
system. This issue could be revisited under 
one of the review dates at a later stage during 
operation of the consents. 
 

Kaitiakitanga Significant – To begin to ensure the Kaitiakitanga status of 
Kai Tahu an integrated approach to catchment 
management needs to be established through discussions 
with Kai Tahu. 
 
Agreed that a layman’s summary of reports would be 
helpful. 

As discussed in Mr Fletchers letter of 12 
November 2003 Pioneer will undertake to 
forward further reports in respect to the river 
systems it operates power schemes in Otago.  
It may be more practical to forward a list of the 
various reports on an annual basis and supply 
full copies of interest on request. 
 
 

Waahi Tapu/Waahi 
Taoka 

Significant – Pioneer in discussion with the Papatipu 
Runanga should investigate the commissioning of an 
archaeological survey. 
 

As discussed in Mr Fletchers letter of 12 
November 2003 although Pioneer has not 
dismissed undertaking an archaeological 
survey does question the benefits of such an 
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Conclusion of discussions was that an accidental 
discovery protocol would be more appropriate than a full 
archaeological survey as all of the works currently exist. 

exercise given the rugged nature of the terrain 
in the area and the relatively minimal footprint 
impacted on by the current scheme. 
 

 
NOTE 
 
Some of the activities outlined above require permission from private landowners to enter their property.  Should accessibility or 
landowner agreement become an issue in implementing these provisions, Pioneer Generation will demonstrate its best 
endeavours in negotiating to achieve the above outcomes. Although it was agreed that some of the above work was contingent 
on landowner approval Ngai Tahu consider that if landowner approval was not forthcoming alternative mitigation or research 
projects should be investigated agreed upon and implemented. 
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Aim 

The	
  aim	
  of	
  this	
  review	
  is	
  to	
  identify	
  and	
  collate	
  the	
  available	
  information	
  on	
  

galaxiids	
  in	
  the	
  Teviot	
  River	
  catchment.	
  Particular	
  areas	
  of	
  interest	
  include	
  

tributary	
  streams	
  above	
  Lake	
  Onslow,	
  those	
  flowing	
  into	
  Lake	
  Onslow,	
  and	
  those	
  

flowing	
  into	
  the	
  Teviot	
  River	
  below	
  Lake	
  Onslow	
  down	
  to	
  Marslin	
  Dam,	
  Figure	
  1.	
  

Below	
  Marslin	
  Dam	
  the	
  terrain	
  is	
  very	
  steep	
  and	
  most	
  tributaries	
  are	
  ephemeral.	
  

	
  
	
  
Background. 

Pioneer	
  Generation	
  Ltd.	
  Consent	
  No	
  2001.447.	
  	
  

As	
  part	
  of	
  the	
  consent	
  to	
  operate	
  the	
  Horse	
  Shoe	
  Bend	
  hydro-­‐scheme	
  Pioneer	
  

Generation	
  Ltd.	
  were	
  to	
  provide	
  additional	
  information	
  on	
  the	
  distribution	
  and	
  

status	
  of	
  galaxiids	
  within	
  the	
  catchment.	
  The	
  Department	
  of	
  Conservation,	
  (DoC),	
  

were	
  involved	
  in	
  initial	
  discussions	
  to	
  identify	
  key	
  aspects	
  of	
  the	
  investigation.	
  

Identification	
  of	
  habitat	
  and	
  barriers	
  to	
  invasion	
  by	
  trout	
  were	
  noted	
  as	
  key	
  

components	
  of	
  the	
  information	
  to	
  be	
  gathered.	
  	
  The	
  Department	
  of	
  Conservation	
  

has	
  statutory	
  management	
  responsibility	
  for	
  New	
  Zealand	
  native	
  fish,	
  such	
  as	
  the	
  

Galaxiids	
  found	
  in	
  the	
  Teviot	
  catchment.	
  

	
  
	
  

Galaxiid	
  Species.	
  
There	
  are	
  two	
  species	
  of	
  galaxiid	
  recorded	
  from	
  the	
  Teviot	
  Catchment.	
  They	
  are	
  

Dusky	
  galaxiid,	
  Galaxias	
  pullus	
  and	
  the	
  Teviot	
  flathead	
  galaxiid.	
  The	
  general	
  

distribution	
  of	
  both	
  species	
  is	
  shown	
  in	
  figure1.	
  The	
  current	
  detailed	
  distribution	
  

of	
  the	
  Teviot	
  Galaxiid	
  is	
  shown	
  in	
  figure	
  2,	
  sites	
  T1-­‐T5.	
  The	
  Teviot	
  flathead	
  

galaxiid	
  is	
  a	
  separate	
  species	
  but	
  is	
  in	
  the	
  process	
  of	
  being	
  described	
  and	
  

currently	
  does	
  not	
  have	
  a	
  specific	
  name.	
  By	
  virtue	
  of	
  low	
  numbers	
  and	
  very	
  

limited	
  distribution	
  the	
  Teviot	
  galaxiid	
  has	
  a	
  conservation	
  status	
  of	
  “nationally	
  

critical”	
  being	
  the	
  category	
  indicating	
  greatest	
  threat	
  of	
  extinction.	
  It	
  is	
  however	
  

also	
  “data	
  poor”	
  so	
  its	
  critical	
  status	
  could	
  be	
  alleviated	
  if	
  more	
  populations	
  were	
  

found	
  although	
  there	
  is	
  little	
  opportunity	
  for	
  this	
  in	
  the	
  Teviot	
  Catchment.	
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Both	
  these	
  galaxiid	
  populations	
  (Dusky	
  and	
  Teviot)	
  are	
  very	
  limited	
  in	
  extent.	
  

They	
  are	
  found	
  only	
  in	
  streams	
  where	
  physical	
  barriers	
  (waterfalls	
  or	
  swamps)	
  

have	
  prevented	
  trout	
  access	
  and	
  there	
  has	
  historically	
  been	
  limited	
  agricultural	
  

use,	
  typically	
  only	
  grazing.	
  There	
  are	
  indications	
  that	
  some	
  populations	
  found	
  in	
  

the	
  last	
  decade	
  may	
  already	
  have	
  disappeared.	
  

	
  

Various	
  river	
  capture	
  geological	
  events	
  in	
  Otago	
  from	
  glaciations	
  and	
  tectonic	
  

uplift	
  have	
  lead	
  to	
  historic	
  isolation	
  of	
  galaxiid	
  populations.	
  This	
  isolation	
  has	
  

allowed	
  the	
  development	
  of	
  about	
  10	
  lineages,	
  as	
  identified	
  at	
  a	
  molecular	
  level.	
  

Within	
  these	
  10	
  lineages	
  there	
  are	
  two	
  main	
  groups,	
  flathead	
  and	
  roundhead.	
  

The	
  Teviot	
  galaxiid	
  is	
  one	
  of	
  the	
  flathead	
  group	
  (DoC	
  internal	
  reports).	
  

	
  

The	
  Department	
  of	
  Conservation	
  “Non-­‐migratory	
  galaxiid	
  recovery	
  plan”	
  lists	
  3	
  

major	
  threats	
  to	
  Non-­‐migratory	
  galaxiids,	
  they	
  are;	
  water	
  quantity	
  and	
  quality	
  

and	
  invasion	
  by	
  other	
  fish	
  species,	
  (of	
  which	
  trout	
  are	
  the	
  most	
  common	
  and	
  

widespread	
  problem).	
  	
  

	
  

Sources of Information 

In	
  conducting	
  this	
  review	
  information	
  was	
  gathered	
  from;	
  

1. New	
  Zealand	
  Freshwater	
  fisheries	
  database	
  

2. Department	
  of	
  Conservation	
  records,	
  internal	
  reports,	
  monitoring	
  and	
  

reconnaissance	
  survey	
  data,	
  and	
  personal	
  communications	
  

3. Pioneer	
  Generation	
  Ltd	
  studies	
  of	
  galaxiids	
  of	
  the	
  Teviot	
  Catchment	
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Location of Galaxiid populations. 

Locations	
  supporting	
  galaxiid	
  populations	
  recorded	
  from	
  the	
  2003	
  survey	
  and	
  

subsequent	
  surveys	
  include;	
  

• 	
  Old	
  Hut	
  Creek,	
  Pinelheugh	
  Creek	
  and	
  tributaries	
  and	
  Armstrong	
  Creek	
  

and	
  tributaries,	
  which	
  have	
  G	
  pullus	
  present.	
  

• Teviot	
  River	
  and	
  L	
  Onslow	
  tributaries,	
  which	
  have	
  Teviot	
  Galaxiid	
  

present.	
  

	
  
Table	
  1,	
  GPS	
  references	
  from	
  map	
  references,	
  off	
  survey	
  cards,	
  and	
  for	
  recent	
  
surveys.	
  T1-­‐T5	
  2003	
  sites	
  of	
  Teviot	
  Galaxiid,	
  T4	
  and	
  T5	
  recent	
  DoC	
  surveys	
  and	
  
permanent	
  monitoring	
  sites.	
  (T	
  Gx	
  =Teviot	
  Galaxiid,	
  Pinel	
  =	
  Pinelheugh	
  Creek,	
  
Trib	
  =	
  tributary)	
  
Stream	
   GPS	
   Species	
   Sample	
  
Pinel	
  Crk	
  (162)	
   1323640-­‐4954994	
   G	
  Pullus	
   N=10	
  
Pinel	
  Trib	
  #1	
  (87)	
   1325633-­‐4952874	
   G	
  Pullus	
   N=18	
  
Pinel	
  Trib	
  #2(88)	
   1325626-­‐4953740	
   G	
  Pullus	
   N=47	
  
Pinel	
  Trib	
  #3	
  (168)	
   1325320-­‐4954467	
   G	
  Pullus	
   N=18	
  
Old	
  Hut	
  Crk	
  #1	
  (164)	
   1321420-­‐4952947	
   G	
  Pullus	
   N=24	
  
Old	
  Hut	
  Crk	
  #2	
  (165)	
   1322226-­‐4954020	
   G	
  Pullus	
   N=12	
  
Armstrong	
  Ck	
  Trib	
   	
   G	
  Pullus	
   na	
  
Teviot	
  Trib	
  #9	
  Pylon	
  
Rd	
  TRB,	
  (T1)	
  

1328441-­‐4951148	
   T	
  Gx?	
   N=9	
  

Teviot	
  Trib	
  #1,	
  (T2)	
   1329383-­‐4949205	
   T	
  Gx	
   N=12	
  
Teviot	
  Trib	
  #2,	
  (T3)	
   1330046-­‐4948882	
   T	
  Gx	
   N=9	
  
Teviot	
  Trib	
  #3	
  	
  
(PMS	
  low	
  b)	
  (T4)	
  

1334243-­‐4950428	
   T	
  Gx	
   N=21	
  

Doc	
  (a)	
  Onslow,	
  Trib	
  
(T5)	
  

1327180-­‐4951764	
   T	
  Gx	
   na	
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Previous Studies 

Reconnaissance	
  Survey.	
  
This	
  survey	
  is	
  titled,	
  Department	
  of	
  Conservation,	
  (DoC)	
  Central	
  Otago	
  Native	
  

Fish	
  Survey,	
  (Dungey	
  2003).	
  This	
  was	
  a	
  regional	
  reconnaissance	
  survey	
  

conducted	
  over	
  three	
  years	
  2001-­‐03.	
  It	
  located	
  scattered	
  populations	
  of	
  galaxiids	
  

at	
  13	
  locations	
  in	
  the	
  Teviot	
  catchment.	
  These	
  included	
  Armstrongs	
  Creek	
  (a	
  

tributary	
  of	
  Teviot	
  River	
  south	
  branch),	
  Old	
  Hut	
  Creek,	
  Pinelheugh	
  and	
  

tributaries;	
  (Dusky	
  galaxiids),	
  and	
  Teviot	
  tributaries	
  in	
  the	
  reach	
  from	
  the	
  

Onslow	
  Dam	
  to	
  Horseshoe	
  Bend	
  Dam,	
  an	
  unnamed	
  creek	
  just	
  above	
  the	
  dam	
  on	
  

the	
  north	
  shore,	
  and	
  another	
  unnamed	
  creek	
  off	
  the	
  Onslow	
  road	
  also	
  on	
  the	
  

north	
  shore;	
  (Teviot	
  galaxiid).	
  	
  

	
  

This	
  survey	
  identified	
  the	
  presence	
  of	
  galaxiids	
  but	
  only	
  gathered	
  basic	
  

information	
  on	
  population	
  structure	
  and	
  distribution	
  of	
  galaxiids	
  in	
  the	
  creeks	
  

they	
  were	
  located	
  in.	
  

	
  
Preliminary	
  density	
  estimates	
  from	
  the	
  2003	
  survey	
  put	
  Teviot	
  galaxiids	
  0.27-­‐

0.35	
  fish.m2.	
  Mean	
  length	
  is	
  strongly	
  influenced	
  by	
  the	
  presence/absence	
  of	
  

juveniles	
  and	
  size	
  range	
  gives	
  a	
  better	
  description	
  of	
  population	
  structure.	
  The	
  4	
  

streams	
  with	
  Teviot	
  galaxiids	
  had	
  a	
  fish	
  size	
  range	
  of	
  23-­‐126mm	
  in	
  late	
  summer,	
  

table	
  2.	
  (DoC	
  have	
  conducted	
  additional	
  survey	
  work	
  at	
  T4	
  and	
  T5.)	
  

	
  
Table	
  2,	
  Teviot	
  Galaxiid,	
  T1-­‐T4,	
  2001	
  survey,	
  T4	
  Doc	
  2004	
  survey,	
  T5	
  Doc	
  2004	
  
Survey,	
  and	
  Pioneer	
  2013.	
  (na=not	
  available)	
  
Site	
  	
   Sample	
  

Size	
  
Mean	
  
L(mm)	
  

Range	
  
(mm)	
  

Density	
  
F/m2	
  

T1	
   8	
   90.75	
   35-­‐119	
   0.32	
  
T1	
  2013	
   No	
  Fish	
   	
   	
   	
  
T2	
   12	
   36.75	
   29-­‐65	
   0.27	
  
T2,	
  2013	
   25	
   80.48	
   51-­‐122	
   na	
  
T3	
   9	
   81.78	
   61-­‐119	
   0.35	
  
T3,	
  2013	
   24	
   72.04	
   43-­‐120	
   na	
  
T4	
   21	
   48.52	
   23-­‐126	
   0.29	
  
T4	
  Doc	
   22	
   52.86	
   32-­‐126	
   0.47	
  
T5	
  DoC	
   17	
   113.24	
   53-­‐137	
   na	
  
Mean	
   	
   	
   	
   0.34	
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2.	
  Unnamed	
  Tributary	
  Monitoring;	
  2004.	
  	
  

DoC	
  have	
  established	
  two	
  permanent	
  monitoring	
  sites	
  (PMS)	
  where	
  the	
  Teviot	
  

galaxiid	
  is	
  monitored	
  annually.	
  On	
  the	
  Teviot	
  Galaxiid	
  tributary	
  north	
  of	
  the	
  

Onslow	
  Dam	
  (Tributary	
  b,	
  figure	
  3),	
  DoC.	
  have	
  set	
  up	
  a	
  permanent	
  monitoring	
  

site,	
  (PMS),	
  and	
  tagged	
  adult	
  fish	
  beginning	
  in	
  2004.	
  Two	
  barriers,	
  that	
  consist	
  of	
  

a	
  1.3m	
  high	
  waterfall	
  and	
  a	
  culvert	
  with	
  a	
  300mm	
  over	
  hang,	
  protect	
  the	
  

galaxiids	
  in	
  this	
  stream,	
  Fig	
  3.	
  DoC	
  map	
  and	
  these	
  correspond	
  to	
  T4	
  and	
  T5	
  in	
  

Figure	
  2.	
  

	
  

In	
  summary	
  information	
  from	
  this	
  survey	
  on	
  T4	
  is	
  as	
  follows.	
  

• Adult	
  fish	
  have	
  been	
  tagged	
  with	
  a	
  small	
  numbered	
  subcutaneous	
  tag.	
  

Tagging	
  allows	
  growth	
  rates	
  to	
  be	
  determined	
  and	
  individual	
  fish	
  to	
  be	
  

monitored.	
  	
  

• Mean	
  annual	
  growth	
  rate	
  has	
  been	
  assessed	
  at	
  8.2mm.	
  	
  

• Teviot	
  galaxiids	
  range	
  in	
  size	
  from	
  32-­‐126mm.	
  

• Population	
  density	
  is	
  low	
  (.47fish/m2)	
  when	
  compared	
  with	
  other	
  

galaxiid	
  species.	
  

• Recruitment	
  is	
  annually	
  substantial	
  but	
  leads	
  to	
  little	
  change	
  in	
  the	
  

population	
  size.	
  	
  

• Adults	
  are	
  regularly	
  recaptured	
  suggesting	
  that	
  in-­‐spite	
  of	
  significant	
  

recruitment	
  juveniles	
  are	
  largely	
  lost,	
  perhaps	
  due	
  to	
  limitations	
  in	
  

available	
  habitat.	
  

• Some	
  spawning	
  behaviour	
  has	
  been	
  observed	
  with	
  the	
  location	
  of	
  eggs	
  

under	
  stones	
  and	
  among	
  riparian	
  vegetation	
  and	
  roots.	
  	
  

• Habitat	
  seems	
  to	
  be	
  limited	
  by	
  a	
  lack	
  of	
  loose	
  substrate	
  over	
  the	
  bedrock	
  

schist	
  base.	
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Figure	
  3.	
  Aerial	
  photograph	
  of	
  unnamed	
  tributaries	
  (a)	
  and	
  (b),	
  Lake	
  Onslow.	
  

Red	
  circles	
  are	
  surveyed	
  sites	
  containing	
  Teviot	
  flathead	
  galaxias.	
  DoC	
  

unpublished	
  data.	
  

	
  
	
  

Otago	
  non-­‐migratory	
  Galaxiid	
  Monitoring	
  Surveys.	
  	
  
These	
  studies	
  conducted	
  at	
  strategic	
  locations	
  throughout	
  Otago	
  have	
  

established	
  a	
  descriptive	
  outline	
  of	
  these	
  galaxiid	
  populations.	
  Non-­‐migratory	
  

galaxiids	
  such	
  as	
  Teviot	
  Galaxias	
  do	
  not	
  have	
  high	
  reproductive	
  rates	
  and	
  their	
  

consequent	
  low	
  numbers	
  increases	
  their	
  vulnerability	
  to	
  adverse	
  impacts;	
  for	
  

example	
  a	
  salmonid	
  predator.	
  Such	
  a	
  predator	
  is	
  likely	
  to	
  completely	
  exclude	
  the	
  

galaxiids	
  from	
  the	
  stream	
  soon	
  after	
  invasion.	
  These	
  galaxiids	
  also	
  seem	
  to	
  lack	
  

“plasticity	
  in	
  their	
  behaviour”	
  a	
  feature	
  that	
  allows	
  some	
  species	
  to	
  adapt	
  to	
  the	
  

presence	
  of	
  a	
  predator.	
  The	
  critical	
  management	
  issue	
  for	
  non-­‐migratory	
  

galaxias	
  is	
  the	
  maintenance	
  of	
  barriers	
  to	
  trout.	
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Teviot	
  galaxiids	
  typically	
  have	
  the	
  lowest	
  densities	
  of	
  any	
  galaxiids	
  so	
  far	
  

assessed	
  in	
  Otago.	
  Non-­‐migratory	
  galaxiids	
  from	
  other	
  parts	
  of	
  Otago	
  have	
  

population	
  densities	
  ranging	
  from	
  0.5	
  fish/m2	
  to	
  7	
  fish/m2,	
  Doc	
  unpublished	
  

reports.	
  	
  A	
  comparison	
  with	
  other	
  species	
  is	
  shown	
  in	
  Table	
  3.	
  	
  

	
  

Table	
  3,	
  comparison	
  of	
  galaxiid	
  species	
  fish	
  density,	
  fish/m2.	
  (Doc	
  data).	
  

Galaxiid	
  species	
   Low	
  density	
   High	
  Density	
  

Clutha	
  Flathead	
   0.5	
   1.5	
  

Central	
  Otago	
  Roundhead	
   1	
   7	
  

Dusky	
   .5	
   1.5	
  

Eldons	
   .5	
   1.5	
  

Nevis	
  Gollum	
   .06	
   5.49	
  

Teviot	
  Galaxiid	
   0.27	
   0.47	
  

	
  

	
  
	
  
Other	
  DoC	
  surveys	
  have;	
  	
  

1. defined	
  the	
  range	
  and	
  population	
  structure	
  of	
  Teviot	
  galaxiid	
  distribution	
  

on	
  the	
  two	
  tributary	
  streams	
  to	
  the	
  north	
  of	
  the	
  Teviot	
  River	
  on	
  the	
  

property	
  of	
  Mr	
  G	
  McDonald.	
  

2. Sampled	
  and	
  identified	
  galaxiids	
  of	
  Pinelheugh	
  and	
  Old	
  Hut	
  creeks,	
  	
  

3. Eliminated	
  potential	
  Teviot	
  tributary	
  creeks	
  from	
  being	
  Teviot	
  galaxiid	
  

habitat.	
  A	
  2012	
  survey,	
  covering	
  several	
  small	
  tributaries	
  on	
  the	
  south	
  

side	
  of	
  the	
  Teviot	
  River,	
  property	
  of	
  Mr	
  P	
  McDougall	
  did	
  not	
  locate	
  any	
  

galaxiids.	
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Pioneer Generation Ltd Surveys. 

Aerial	
  Survey	
  
An	
  aerial	
  survey	
  of	
  the	
  Teviot	
  catchment	
  to	
  locate	
  likely	
  barriers	
  and	
  the	
  extent	
  

of	
  habitat	
  was	
  conducted	
  in	
  2008.	
  This	
  involved	
  flying	
  up	
  tributaries	
  of	
  the	
  

Teviot	
  and	
  GPS	
  recording	
  the	
  location	
  of	
  what	
  looked	
  like	
  barriers	
  and	
  noting	
  the	
  

upstream	
  extent	
  of	
  habitat	
  and	
  the	
  different	
  habitats	
  available.	
  An	
  aerial	
  survey	
  

allowed	
  a	
  rapid	
  assessment	
  method	
  of	
  potential	
  habitat	
  and	
  a	
  means	
  to	
  cover	
  the	
  

large	
  area	
  in	
  a	
  short	
  time.	
  It	
  was	
  a	
  useful	
  means	
  to	
  determine	
  priority	
  sites	
  for	
  

ground	
  visits	
  and	
  physical	
  measurements	
  of	
  barriers,	
  habitat,	
  and	
  fish	
  where	
  

they	
  were	
  located.	
  

	
  

Potential	
  barriers	
  were	
  defined	
  by	
  abrupt	
  changes	
  in	
  gradient,	
  usually	
  around	
  

rocky	
  outcrops,	
  and	
  the	
  presence	
  of	
  swampy	
  areas	
  where	
  there	
  seemed	
  to	
  be	
  no	
  

open	
  water.	
  Waterfalls	
  around	
  bedrock	
  outcrops	
  provide	
  the	
  most	
  secure	
  and	
  

obvious	
  barriers.	
  

	
  

The	
  upper	
  limits	
  of	
  the	
  streams	
  were	
  also	
  noted	
  so	
  that	
  the	
  extent	
  of	
  habitat	
  

(barrier	
  to	
  stream	
  source)	
  could	
  be	
  estimated	
  and	
  access	
  for	
  surveys	
  planned..	
  	
  

	
  

The	
  aerial	
  surveys	
  recorded	
  25	
  likely	
  barriers,	
  5	
  on	
  Onslow	
  tributaries,	
  12	
  on	
  

true	
  left	
  bank	
  of	
  the	
  Teviot	
  River,	
  and	
  8	
  tributaries	
  on	
  the	
  true	
  right	
  bank;	
  of	
  

these	
  3	
  are	
  on	
  Pinelheugh	
  and	
  2	
  on	
  Old	
  Hut	
  Creeks.	
  The	
  distribution	
  of	
  Galaxiids	
  

indicates	
  another	
  barrier	
  somewhere	
  on	
  the	
  on	
  lower	
  Pinelheugh	
  Creek.	
  These	
  

sites	
  (Pinelheugh	
  and	
  Old	
  Hut	
  Creeks)	
  were	
  not	
  able	
  to	
  be	
  visited	
  on	
  the	
  recent	
  

surveys.	
  

	
  

From	
  the	
  aerial	
  surveys	
  key	
  galaxiid	
  streams	
  for	
  verification	
  of	
  barriers	
  by	
  

ground	
  visits	
  was	
  organized	
  and	
  these	
  sites	
  have	
  been	
  surveyed.	
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Electro-­‐fishing	
  Surveys.	
  

To	
  update	
  Teviot	
  Galaxiid	
  data,	
  known	
  sites	
  were	
  revisited	
  in	
  

October/November	
  2013;	
  Pioneer	
  Generation	
  Ltd.	
  studies.	
  Electro-­‐fishing	
  was	
  

conducted	
  on	
  T1,	
  T2,	
  and	
  T3.	
  Information	
  was	
  collected	
  on	
  fish	
  distribution,	
  size	
  

range,	
  and	
  barrier	
  characteristics.	
  Galaxiids	
  were	
  located	
  at	
  T2	
  and	
  T3	
  but	
  were	
  

not	
  found	
  at	
  T1	
  on	
  this	
  recent	
  survey.	
  These	
  streams	
  are	
  often	
  dark,	
  very	
  narrow,	
  

often	
  deep	
  relative	
  to	
  width	
  with	
  undercut	
  banks,	
  have	
  underground	
  sections	
  

and	
  low	
  water	
  velocities.	
  These	
  conditions	
  make	
  electro-­‐fishing	
  challenging	
  and	
  

the	
  escape	
  rate	
  of	
  fish	
  in	
  these	
  conditions	
  may	
  be	
  substantial.	
  	
  	
  

	
  

Ideal	
  conditions	
  of	
  clean	
  open	
  wide	
  channel	
  with	
  moderate	
  flow	
  allow	
  fish	
  to	
  be	
  

easily	
  spotted	
  and	
  often	
  washed	
  into	
  a	
  stop	
  net	
  as	
  opposed	
  to	
  being	
  scooped	
  up.	
  

Such	
  conditions	
  are	
  rare	
  in	
  Teviot	
  streams	
  in	
  which	
  galaxiids	
  are	
  typically	
  found.	
  

The	
  consequence	
  of	
  these	
  limitations	
  on	
  sampling	
  are	
  that	
  catch	
  rate	
  is	
  low,	
  fish	
  

are	
  likely	
  to	
  be	
  missed,	
  and	
  where	
  numbers	
  are	
  already	
  low	
  a	
  nil	
  result	
  does	
  not	
  

necessarily	
  indicate	
  that	
  fish	
  are	
  totally	
  absent.	
  

	
  

The	
  absence	
  of	
  fish	
  at	
  T1	
  is	
  not	
  related	
  to	
  trout	
  invasion	
  as	
  none	
  were	
  found	
  and	
  

a	
  substantial	
  barrier	
  still	
  remains	
  between	
  the	
  sampling	
  site	
  and	
  the	
  confluence	
  

with	
  the	
  Teviot	
  River.	
  A	
  100m	
  reach	
  was	
  fished	
  in	
  the	
  general	
  vicinity	
  of	
  the	
  

original	
  survey	
  but	
  no	
  fish	
  were	
  seen	
  or	
  captured.	
  This	
  is	
  not	
  to	
  say	
  that	
  galaxiids	
  

have	
  disappeared	
  from	
  T1	
  but	
  that	
  they	
  are	
  likely	
  to	
  remain	
  (as	
  they	
  were	
  in	
  the	
  

surveys	
  of	
  2003,	
  Dungey	
  2004)	
  in	
  very	
  low	
  numbers.	
  The	
  stream	
  appears	
  in	
  

reasonable	
  order	
  with	
  a	
  rich	
  invertebrate	
  fauna	
  of	
  species	
  with	
  a	
  low	
  tolerance	
  

to	
  enrichment	
  (Nesameletus	
  and	
  Zealandoperla)	
  and	
  should	
  therefore	
  still	
  

provide	
  satisfactory	
  habitat.	
  

	
  

At	
  T2	
  galaxiids	
  were	
  found	
  over	
  approximately	
  800m	
  of	
  stream.	
  The	
  lower	
  limits	
  

are	
  diffuse	
  but	
  essentially	
  a	
  swampy	
  section	
  and	
  shallow	
  stream	
  following	
  over	
  

bedrock.	
  Trout	
  are	
  present	
  about	
  420m	
  below	
  the	
  first	
  recorded	
  galaxiid.	
  The	
  

upper	
  limits	
  are	
  also	
  a	
  swamp	
  where	
  the	
  stream	
  gradually	
  disappears	
  into	
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swamp-­‐bog.	
  Swamp	
  is	
  a	
  feature	
  through	
  the	
  small	
  valley	
  with	
  sections	
  of	
  flow	
  

underground	
  and	
  seepages	
  through	
  the	
  dense	
  vegetation.	
  Small	
  reaches	
  of	
  open	
  

channel	
  allow	
  sporadic	
  electrofishing.	
  Within	
  these	
  habitat	
  limitations,	
  fish	
  

distribution	
  is	
  patchy	
  with	
  no	
  obvious	
  difference	
  in	
  areas	
  where	
  fish	
  were	
  

captured	
  vs	
  those	
  where	
  they	
  were	
  not.	
  Fish	
  captured	
  at	
  this	
  site	
  were	
  mostly	
  

adults	
  suggesting	
  limited	
  recruitment	
  that	
  maybe	
  related	
  to	
  spawning	
  habitat	
  

and	
  juvenile	
  survival.	
  Fish	
  ranged	
  in	
  size	
  from	
  51-­‐122mm,	
  table	
  2.	
  

	
  

At	
  T3	
  site	
  electrofishing	
  was	
  particularly	
  difficult	
  because	
  of	
  water	
  depth	
  (up	
  to	
  

1m),	
  slow	
  flow,	
  and	
  dark	
  tannin	
  stained	
  water.	
  In	
  these	
  conditions	
  galaxiids	
  are	
  

very	
  difficult	
  to	
  locate	
  and	
  retrieve	
  when	
  electrofishing.	
  A	
  small	
  shallow	
  rocky	
  

section	
  produced	
  a	
  high	
  density	
  of	
  smaller	
  fish	
  indicating	
  a	
  higher	
  recruitment	
  

success	
  at	
  this	
  site	
  than	
  the	
  stream	
  at	
  T2.	
  Six	
  galaxiids	
  were	
  captured	
  from	
  under	
  

1	
  large	
  boulder.	
  This	
  stream	
  branches	
  into	
  two	
  about	
  300m	
  upstream	
  from	
  this	
  

sampling	
  site	
  both	
  of	
  which	
  are	
  extensive	
  swamps.	
  As	
  such	
  they	
  become	
  

problematical	
  to	
  sample.	
  The	
  upper	
  limit	
  in	
  this	
  creek	
  (as	
  established	
  by	
  

electrofishing)	
  was	
  located	
  at	
  a	
  waterfall	
  at	
  an	
  altitude	
  of	
  approximately	
  772m,	
  

GPS	
  location	
  1329804-­‐4947460).	
  There	
  is	
  approximately	
  1530m	
  of	
  stream	
  in	
  the	
  

main	
  branch	
  of	
  this	
  creek	
  that	
  supports	
  Teviot	
  galaxiids.	
  Fish	
  ranged	
  in	
  size	
  from	
  

43-­‐120mm,	
  table	
  2.	
  	
  

	
  

In	
  both	
  these	
  streams	
  (T2	
  &	
  T3)	
  galaxiid	
  distribution	
  is	
  very	
  patchy	
  and	
  on	
  

occasion	
  there	
  are	
  extensive	
  reaches	
  of	
  stream	
  in	
  which	
  fish	
  appear	
  to	
  be	
  absent	
  

or	
  at	
  least	
  at	
  a	
  very	
  low	
  density.	
  

	
  

A	
  search	
  for	
  barriers	
  on	
  Armstrong	
  Creek	
  indicated	
  that	
  the	
  barriers	
  are	
  not	
  in	
  

Armstrong	
  Creek	
  itself	
  but	
  usually	
  in	
  the	
  form	
  of	
  waterfalls	
  where	
  tributary	
  

streams	
  meet	
  Armstrong	
  Creek,	
  the	
  connection	
  is	
  often	
  from	
  a	
  “hanging	
  valley”	
  

where	
  waterfalls	
  vary	
  from	
  0.5	
  to	
  approximately	
  30m.	
  Not	
  all	
  streams	
  support	
  

galaxiids	
  and	
  some	
  streams	
  have	
  no	
  fish	
  species	
  at	
  all.	
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Barriers.	
  
DoC	
  have	
  described	
  the	
  barriers	
  protecting	
  T4	
  and	
  T5.	
  The	
  barriers	
  protecting	
  

T2	
  and	
  T3	
  and	
  the	
  tributaries	
  of	
  Armstrong	
  Creek	
  (Dusky	
  1-­‐3)	
  range	
  from	
  

swamp	
  and	
  culvert,	
  T1,	
  to	
  a	
  6m	
  high	
  bedrock	
  water	
  fall,	
  Armstrong	
  Creek,	
  Dusky	
  

1,	
  Table	
  4,	
  figure	
  4,	
  and	
  photographs	
  of	
  appendix	
  1.	
  Brown	
  trout	
  are	
  present	
  in	
  

all	
  the	
  streams	
  below	
  the	
  barriers.	
  

	
  

Table	
  4,	
  Barrier	
  characteristics	
  of	
  known	
  galaxiid	
  streams	
  in	
  the	
  Teviot	
  

catchment.	
  Na	
  =	
  not	
  applicable.	
  

Location	
   Barrier	
  Structure	
   Height	
   Species	
  above	
  
T2	
   Swamp	
   na	
   Teviot	
  
T3	
   Waterfall	
  &	
  Pond	
  Dam	
   3m	
  &	
  4m	
   Teviot	
  
T4	
   Waterfall	
  &	
  culvert	
   1.3m	
  	
   Teviot	
  
T5	
   Swamp	
   na	
   Teviot	
  
Dusky	
  1	
   Waterfall,	
  bedrock	
   6m	
   Dusky	
  
Dusky	
  2	
   Waterfall,	
  bedrock	
   0.5	
   Dusky	
  
Dusky	
  3	
   Waterfall	
  &	
  Chute,	
  bedrock	
   2.5m	
   Dusky	
  
	
  

	
  

	
  
Figure	
  4,	
  location	
  of	
  barriers	
  on	
  Armstrong	
  Creek	
  tributariesD1-­‐D3.	
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Translocation Sites. 

The	
  fact	
  that	
  habitat	
  continues	
  to	
  diminish	
  for	
  galaxiids	
  has	
  lead	
  to	
  consideration	
  

of	
  translocation	
  as	
  a	
  means	
  to	
  preserve	
  threatened	
  species	
  populations	
  and	
  the	
  

Department	
  of	
  Conservation	
  has	
  investigated	
  this	
  strategy	
  and	
  is	
  therefore	
  

interested	
  in	
  potential	
  sites.	
  Two	
  streams	
  were	
  located	
  (one	
  on	
  each	
  of	
  the	
  

Teviot	
  River	
  and	
  Armstrongs	
  Creek	
  tributaries)	
  where	
  the	
  invertebrate	
  fauna	
  

indicated	
  good	
  habitat	
  quality	
  but	
  electro-­‐fishing	
  indicated	
  no	
  fish	
  were	
  present.	
  

Both	
  streams	
  have	
  substantial	
  and	
  very	
  secure	
  barriers	
  and	
  are	
  therefore	
  sites	
  

that	
  could	
  be	
  considered	
  for	
  translocation	
  of	
  galaxiids	
  to	
  extend	
  their	
  current	
  

limited	
  range.	
  

	
  

	
  

Teviot Catchment Galaxiid Habitat. 

The	
  G	
  pullus	
  of	
  Pinelheugh	
  and	
  Armstrongs	
  Creeks	
  are	
  wide	
  spread	
  throughout	
  

Otago	
  but	
  in	
  isolated	
  pockets	
  and	
  therefore	
  the	
  populations	
  are	
  relatively	
  

insecure.	
  There	
  continues	
  to	
  be	
  annual	
  losses	
  of	
  galaxiid	
  populations	
  throughout	
  

Otago.	
  The	
  Teviot	
  galaxiid	
  is	
  recorded	
  from	
  six	
  locations	
  in	
  tributary	
  streams	
  of	
  

the	
  Teviot	
  River.	
  Barriers	
  protecting	
  Dusky	
  galaxiid	
  populations	
  are	
  more	
  secure	
  

than	
  those	
  protecting	
  the	
  Teviot	
  Galaxiid.	
  

	
  

In	
  the	
  last	
  15	
  years	
  12	
  of	
  38	
  Central	
  Otago	
  Roundhead	
  galaxias	
  populations	
  have	
  

been	
  lost.	
  Of	
  those	
  that	
  remain	
  most	
  are	
  in	
  a	
  poor	
  state,	
  3	
  are	
  of	
  unknown	
  quality	
  

and	
  3	
  classified	
  as	
  viable	
  populations.	
  Losses	
  of	
  Central	
  Otago	
  Roundhead	
  

galaxias	
  have	
  been	
  to	
  brown	
  trout	
  invasion	
  as	
  barriers	
  have	
  failed.	
  For	
  Dusky	
  

galaxias	
  of	
  25	
  fragmented	
  populations	
  7	
  have	
  been	
  lost	
  since	
  1996	
  mostly	
  to	
  

brook	
  char.	
  Clutha	
  flatheads	
  have	
  been	
  lost	
  in	
  Lindis	
  and	
  Pomahaka	
  tributaries.	
  

Maintenance	
  of	
  barriers	
  to	
  trout	
  is	
  the	
  critical	
  management	
  issue	
  for	
  most	
  

galaxiid	
  species.	
  (pers	
  com	
  P	
  Ravenscroft.)	
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Definition	
  of	
  barrier	
  security	
  is	
  part	
  of	
  determining	
  population	
  security	
  and	
  a	
  

priority	
  for	
  conservation	
  planning.	
  The	
  barriers	
  protecting	
  galaxiids	
  of	
  the	
  Teviot	
  

catchment	
  are	
  generally	
  reasonably	
  secure	
  but	
  the	
  swamp	
  of	
  T2	
  could	
  be	
  washed	
  

out	
  in	
  a	
  serious	
  rain	
  event	
  and	
  the	
  pond	
  of	
  T3	
  would	
  support	
  trout	
  if	
  they	
  were	
  

released	
  there,	
  which	
  would	
  undoubtedly	
  lead	
  to	
  the	
  loss	
  of	
  Galaxiids	
  in	
  that	
  

stream.	
  	
  

	
  

The	
  Teviot	
  galaxiid	
  was	
  only	
  confirmed	
  in	
  significant	
  numbers	
  in	
  2	
  small	
  streams	
  

that	
  are	
  tributaries	
  of	
  L	
  Onslow	
  and	
  occupies	
  a	
  total	
  stream	
  length	
  of	
  about	
  2km,	
  

Doc	
  unpublished	
  data.	
  This	
  was	
  the	
  complete	
  documented	
  range	
  of	
  this	
  species.	
  

Spot	
  checks	
  on	
  a	
  two	
  other	
  small	
  tributaries	
  about	
  14	
  years	
  ago	
  revealed	
  low	
  

numbers	
  of	
  fish,	
  follow	
  up	
  checks	
  have	
  extended	
  the	
  knowledge	
  of	
  Teviot	
  

galaxiids.	
  	
  

	
  

Recent	
  Pioneer	
  Generation	
  Ltd.	
  studies	
  however,	
  have	
  extended	
  this	
  range	
  with	
  

the	
  confirmation	
  of	
  populations	
  on	
  the	
  south	
  side	
  of	
  the	
  Teviot	
  River	
  on	
  the	
  

property	
  of	
  Mr	
  P	
  McDougall.	
  	
  The	
  creeks	
  involved	
  are	
  quite	
  small	
  in	
  length	
  (1.53	
  

and	
  0.8	
  kms)	
  and	
  water	
  volume	
  and	
  habitat	
  is	
  therefore	
  still	
  very	
  limited.	
  The	
  

total	
  known	
  range	
  of	
  the	
  Teviot	
  galaxiid	
  is	
  on	
  4	
  properties,	
  Messers	
  McDougall,	
  

McDonald,	
  Wright,	
  and	
  Peters,	
  all	
  tributaries	
  of	
  the	
  Teviot	
  River.	
  The	
  total	
  length	
  

of	
  stream	
  is	
  now	
  recorded	
  at	
  approximately	
  4.33kms.	
  The	
  Old	
  Hut	
  Creek	
  

population	
  is	
  not	
  included	
  in	
  this	
  total.	
  

	
  

In	
  terms	
  of	
  habitat	
  T2	
  and	
  T3	
  generally	
  are	
  also	
  lacking	
  in	
  the	
  loose	
  gravel	
  

substrate	
  noted	
  as	
  a	
  likely	
  limiting	
  habitat	
  feature	
  by	
  DoC	
  at	
  T4.	
  As	
  with	
  the	
  

Dusky	
  galaxiid	
  the	
  Teviot	
  galaxiid	
  streams	
  are	
  frequently	
  soft	
  bottomed	
  and	
  with	
  

overhanging	
  vegetation,	
  flowing	
  through	
  a	
  valley	
  floor	
  with	
  frequent	
  swampy	
  

and	
  boggy	
  reaches.	
  Where	
  ever	
  a	
  gravel/cobble	
  substrate	
  is	
  located	
  in	
  these	
  

streams,	
  galaxiids	
  are	
  usually	
  found.	
  Occurrence	
  in	
  the	
  soft	
  bottom	
  reaches	
  is	
  

less	
  regular.	
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Summary 

Barriers.	
  

The	
  location	
  and	
  status	
  of	
  barriers	
  currently	
  preventing	
  trout	
  access	
  to	
  Teviot	
  

tributaries	
  has	
  been	
  assessed	
  from	
  the	
  air	
  on	
  almost	
  all	
  streams.	
  Where	
  there	
  are	
  

known	
  populations	
  of	
  galaxiids,	
  barriers	
  have	
  been	
  further	
  assessed	
  on	
  the	
  

ground.	
  Three	
  barriers	
  on	
  Armstrong	
  Creek	
  and	
  two	
  on	
  unnamed	
  tributaries	
  on	
  

the	
  Teviot	
  River	
  reach	
  between	
  Horseshoe	
  Bend	
  and	
  Onslow	
  dams	
  have	
  been	
  

described	
  and	
  photographed.	
  	
  Others	
  including	
  those	
  on	
  Pinelheugh	
  and	
  Old	
  Hut	
  

Creeks	
  have	
  only	
  been	
  assessed	
  from	
  the	
  air.	
  	
  The	
  barriers	
  protecting	
  the	
  Dusky	
  

galaxiid	
  populations	
  are	
  the	
  more	
  secure,	
  usually	
  substantial	
  bedrock	
  water-­‐falls.	
  

The	
  barriers	
  at	
  T2	
  and	
  T3	
  could	
  potentially	
  allow	
  trout	
  access.	
  	
  

Galaxiid	
  distribution.	
  

Work	
  has	
  been	
  conducted	
  on	
  the	
  extent	
  of	
  Galaxiid	
  populations	
  in	
  small	
  

tributaries	
  where	
  they	
  have	
  been	
  observed,	
  in	
  particular	
  tributaries	
  of	
  the	
  Teviot	
  

River	
  between	
  the	
  dam	
  and	
  Horseshoe	
  Bend	
  Hydro-­‐scheme.	
  Department	
  of	
  

Conservation	
  PMS	
  surveys	
  at	
  T4	
  and	
  T5	
  have	
  described	
  the	
  galaxiid	
  populations	
  

in	
  detail,	
  such	
  as	
  population	
  structure,	
  (proportions	
  of	
  adults/juveniles,	
  size	
  

range).	
  Pioneer	
  Generation	
  Ltd.	
  studies	
  have	
  done	
  similarly	
  for	
  T2	
  and	
  T3.	
  

	
  

Low	
  numbers	
  of	
  fish	
  were	
  typical	
  of	
  the	
  2002	
  survey	
  (Dungey	
  2004)	
  and	
  

subsequent	
  site	
  revisits	
  have	
  in	
  one	
  case	
  failed	
  to	
  locate	
  any	
  fish.	
  This	
  suggests	
  

habitat	
  is	
  limited	
  and	
  populations	
  are	
  in	
  a	
  risky	
  and	
  perhaps	
  tenuous	
  position	
  

rather	
  than	
  stable	
  and	
  well	
  established	
  at	
  these	
  locations.	
  

	
  	
  

Initial	
  surveys	
  to	
  establish	
  the	
  presence/absence	
  of	
  Teviot	
  galaxiids	
  provided	
  

basic	
  population	
  information.	
  Doc	
  monitoring	
  has	
  provided	
  some	
  detailed	
  

population	
  structure	
  information	
  based	
  on	
  site	
  T4.	
  Recent	
  Pioneer	
  Generation	
  

studies	
  have	
  extended	
  the	
  known	
  occupied	
  stream	
  length	
  from	
  approximately	
  2	
  

km	
  to	
  4.33kms	
  for	
  the	
  Teviot	
  galaxiid.	
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DoC	
  Research	
  Priorities.	
  

Teviot	
  galaxiid	
  distribution	
  and	
  structure	
  of	
  barriers	
  are	
  key	
  areas	
  of	
  interest.	
  

These	
  priorities	
  have	
  largely	
  been	
  dealt	
  with	
  by	
  the	
  Pioneer	
  Generation	
  Ltd.	
  

studies.	
  The	
  extent	
  of	
  habitat	
  occupied	
  by	
  the	
  two	
  populations	
  of	
  Teviot	
  Galaxiid,	
  

on	
  Mr	
  P	
  McDougalls	
  property	
  has	
  been	
  assessed	
  and	
  some	
  descriptors	
  of	
  

population	
  parameters	
  recorded.	
  

	
  

Barrier	
  assessments	
  on	
  the	
  known	
  galaxiid	
  streams	
  have	
  been	
  completed	
  so	
  the	
  

security	
  of	
  the	
  various	
  populations	
  from	
  salmonid	
  invasion	
  can	
  be	
  described.	
  

Barriers	
  are	
  generally	
  very	
  secure	
  but	
  the	
  presence	
  of	
  a	
  pond	
  at	
  T3	
  carries	
  the	
  

risk	
  of	
  being	
  suitable	
  trout	
  habitat	
  though	
  they	
  are	
  absent	
  at	
  present.	
  The	
  swamp	
  

protecting	
  T2	
  however	
  is	
  less	
  secure	
  than	
  a	
  bedrock	
  waterfall.	
  Of	
  the	
  three	
  Dusky	
  

galaxiid	
  barriers	
  two	
  are	
  very	
  secure	
  and	
  the	
  other	
  moderately	
  so	
  probably	
  

assisted	
  by	
  low	
  summer	
  flows.	
  All	
  three	
  are	
  based	
  around	
  bedrock	
  waterfalls.	
  

	
  
Impediments to surveys. 

Some	
  landowners	
  are	
  unsympathetic	
  to	
  galaxiid	
  surveys	
  and	
  chose	
  not	
  to	
  allow	
  

access	
  for	
  the	
  work	
  to	
  be	
  conducted.	
  

	
  

Acknowledgements. 

I	
  am	
  grateful	
  to	
  Messers	
  P	
  Garden,	
  P	
  McDougall,	
  and	
  T	
  Peters	
  for	
  their	
  

permission	
  to	
  access	
  creeks	
  on	
  their	
  properties	
  and	
  conduct	
  field	
  surveys	
  for	
  

galaxiids	
  and	
  barriers	
  to	
  trout	
  invasion.	
  

	
  
References. 

Department	
  of	
  Conservation,	
  Coastal	
  Otago	
  Office.	
  Messers	
  P.	
  Ravenscroft	
  and	
  D.	
  

Jack,	
  various	
  unpublished	
  reports,	
  monitoring	
  data,	
  and	
  personal	
  

communications.	
  

	
  

Dungey	
  RG	
  2004,	
  Native	
  Fish	
  Survey-­‐Central	
  Otago	
  Assignment,	
  report	
  to	
  the	
  

Department	
  of	
  Conservation.	
  


	Iwi Meeting 5-8-05.pdf
	Teviot Hydroelectric Scheme - Effects Upon Cultural Values
	Proposed Mitigation
	Impact
	NOTE
	Fraser Hydroelectric Scheme - Effects Upon Cultural Values

	Proposed Mitigation
	Impact
	Issue – Kai Tahu Values 
	NOTE


