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Welcome to the second issue of our email newsletter for those involved in or 
interested in scientific or management work on the Rotorua Lakes.  It is up to you to 
make this informal newsletter a success by providing it with copy – our Society is 
merely providing the vehicle.  We intend to email it free of charge to all those who 
attended the Rotorua Lakes 2001 Symposium and are on email, and also to anyone 
else who requests it. We will snail mail it on request.  The newsletters will also be 
posted on the Royal Society (Rotorua Branch) website at 
www.rsnz.govt.nz/clan/rotorua.  If you are interested in, or working on lakes, but not 
the Rotorua Lakes, we are still very happy to receive material from you and to send 
you newsletters. 
 
The more copy we receive, the more frequently we will be able to send this newsletter 
out.  Electronic copy is preferred but not essential.  We hope to send another issue out 
in March 2002 – given sufficient copy.  
Only minimal editing will be carried out.  Technical content of all contributions is 
essentially the responsibility of the authors 
 
Material from this newsletter may be used provided that proper attribution is 
given. 
All material and correspondence relating to LakeScience Rotorua to Nick Miller, 
millern@wave.co.nz,  91 Te Akau Road,  R D 4,   ROTORUA. 
 
The committee of the LWQS wish you all a happy and peaceful Christmas and a 
prosperous New Year.  Hopefully some of our readers will be able to get out on the 
Rotorua Lakes over the holiday season and enjoy these splendid waterways.



DEVELOPMENTS FROM THE SYMPOSIUM. 
The Proceedings have been produced and mailed out.  If you wish to receive a copy, 
we still have limited numbers left. .  If you have not ordered a copy but wish to do so, 
they can be ordered on the special Order Form in this newsletter.  Just print it out and 
post with a cheque for $25 made out to the LakesWater Quality Society. 
Complimentary copies will shortly be sent to various libraries and institutions. 
 
Some members of our committee were happy to attend the formal launch of the Chair 
of Lake Studies at Waikato University, endowed by  Environment BOP for a 
minimum period of 5 years.  Special research areas will include lakes watershed 
management and lake rehabilitation.  Our Chairman, Ian McLean, was among those 
who gave addresses at this very cheerful and pleasing occasion. 
 
 
GLEANINGS – a few interesting papers seen recently (other contributions to 
this section are welcome.) These slightly abridged abstracts are of papers 
delivered at the recent Fifth International Conference on Toxic Cyanobacteria , 
held in Noosa, Queensland during July 2001.  The research topics abstracted 
below could have interesting implications on the local scene. 
 
The effects of food-associated microcystins on Daphnia and other potential grazers of 
cyanobacteria 
Thomas Rohrlack1 Thomas Boerner2, Elke Dittmann2, Melanie Kaebernick3, Kirsten 
Christoffersen1 
1Freshwater Biological Laboratory, University of Copenhagen, 3400 Hillerod, Denmark 
2lnstitute of Biology, Humboldt-University, 10115 Berlin, Germany 
3School of Microbiology and Immunology, University of New South Wales, Sydney 2052, 
Australia 
 
Cyanobacteria produce a diverse range of potentially bioactive compounds of less defined 
functions and unclear ecological significance. The present study describes how the most 
dominant of these substances, the microcystins, can affect animals, which feed on 
cyanobacterial cells. The experimental basis of the study is a comparison of effects caused by 
microcystin-producing Microcystis strains and their genetically engineered or natural mutants, 
which have lost the ability to produce microcystins. All tested Daphnia species and other 
invertebrate grazers of cyanobacteria can be poisoned by microcystins ingested with living 
cyanobacterial cells. The toxic effect on Daphnia is strongly correlated to the rate with which 
the animals ingest the toxins. This correlation could be described by a reciprocal power 
function, which is valid regardless whether different Daphnia species or Microcystis strains 
have been tested and which may allow to predict the microcystin-based toxicity of 
cyanobacteria in future experiments. Further insight of how microcystins function on 
invertebrates has been obtained from continuous video observations of Daphnia feeding on 
microcystin-containing cyanobacteria. These studies have shown that an intoxication by 
microcystins has a very distinct course characterized by an unique combination of symptoms. 
The main symptoms occur suddenly and are simultaneous changes in the activity of almost all 
major muscles systems and a destruction of the midgut. These aspects of effects caused by 
microcystins are new and may help to understand previous contradicting findings. 
 



Sorption to natural heterogeneous Scottish freshwater sediments as an environmental 
fate of the cyanobacterial hepatotoxin microcystin-LR. 
Louise Morrison1, Geoffrey A. Codd1 

1
 Division of Environmental and Applied Biology, School of Life Sciences, University 

of Dundee, Dundee, DD1 4HN, UK. 
 
Structures of the microcystin family of hepatotoxins are highly resistant to physical, chemical 
and biological extremes. This potential for stability and long-term persistence can prove 
problematic for drinking water treatment and raises important questions regarding the 
environmental fate of microcystins. Sorption, to date, is the most under investigated 
environmental fate of cyanobacterial toxins and there is increasing evidence that abiotic 
removal of microcystins by sediments will account for a percentage of the total toxin pool 
released upon lysis. Freshwater loch sediments were collected from waterbodies where toxic 
cyanobacterial blooms have been known to occur. Removal of microcystin-LR by sediments 
was investigated over a range of toxin and sediment concentrations. Sorption by sterile 
sediments high in organic matter resulted in the removal of more than 70% of a 5 �g ml-1 
microcystin-LR solution from both distilled water and sterile loch water. Sorption followed a 
characteristic bi-phasic pattern of an initial fast phase (< 1 hour), followed by a second slower 
phase (days). However, sorption was absent in low organic matter sediment and removal of 
organic matter by combustion resulted in a decrease in sorption. Incubation of sediment with 
a microcystin-containing extract of Microcystis PCC 7813 did not affect the sediment’s 
potential to scavenge microcystin-LR by sorption. The results indicate that sorption of 
microcystinLR is likely to occur in diverse aquatic environments and that it is a potentially 
important environmental sink for which information on residence time and toxicity is lacking. 
 
Microcystin content and toxicity of bloom-forming, benthic and small unicellular 

(picoplanctic) cyanobacteria in the Czech republic 
Blahoslav Marsalek1, Ludek Blaha2,3 
1 Institute of Botany, Czech Academy of Sciences, Kvetna 8, 603 00 Brno, Czech Republic 
2 Veterinary Research Institute, Hudcova 70, 621 32 Bmo, Czech Republic   
3 RECETOX - Masaryk University, Veslarska 230B, 637 00 Bmo, Czech Republic 

 
Beside water-blooms forming cyanobacteria, several surface reservoirs contain small 
unicelular (picoplanctic) species; many species of cyanobacteria also occur in benthic 
periphyton (biofilms). Massive biomass of periphyton was found in several surface 
reservoirs and rivers in the Czech Republic, as well as in the systems of drinking 
water treatment plants. We have studied production of microcystins and assessed 
several types of toxic effects of both isolated cyanobacterial strains and complex 
environmental samples of 1) water blooms, 2) separated nano- and picoplanctic 
species and 3) benthic (periphyton) cyanobacteria. Significant concentrations of 
microcystins were found within all above mentioned cyanobacterial samples. Our 
results show, that not only water-bloom forming cyanobacteria, but also other 
ecological types (small unicelular species, periphyton) can represent significant 
source of microcystins for surface reservoirs. Beside the chemical analyses of 
microcystins, battery of the ecotoxicological biotests was used to characterize 
cyanobacterial toxicity. Toxicity toward mammalian cells in vitro, invertebrate - 

zooplankton biotests, phytotoxicity and mutagenicity assays were used. The results of 
complex toxicity testing revealed, that 1) several non-microcystin producers can 
possess toxic risks, especially toward plants and zooplankton, or 2) can contain other 
metabolites with mutagenic and/or immunosuppressive activities.  
 



Planktothrix prolifica a potent microcystin-producing cyanophyte. Accumulation of 
toxin in the aquatic food-web and in irrigated vegetables. 
 
Eva Willén1,Gunnel Ahlgren2 
1 Swedish University of Agricultural Sciences, Department of Environmental Assessment, 
P.O. 
Box 7050, SE-75007 UPPSALA, Sweden. 
2 Uppsala University, Department of Limnology, Norbyvagen 20, SE-75236 UPPSALA, 
Sweden.  
 
Toxin-producing cyanophytes are recorded in about 50 % of investigated water- blooming 
lakes in Sweden (n%o 160). Blooms of Planktothrix prolifica, which are red- coloured, are 
only detected in a few lakes. Very conspicuois metalimnic summer-blooms are formed in a 
deep (>50 m) groundwater fed basin of Lake Malaren, a reserve water supply to a suburb of 
the capital Stockholm. These blooms continue also during winter but then concentrated under 
the ice which then is coloured in a conspicuous reddish-brown way. High microcystin 
concentrtions are generally recorded in connection with the development of this species 
summer and winter. In the summer of 1998 liver and dorsal fish muscle from different fish 
species were collected in this basin together with samples of phytoplankton, zooplankton and 
benthic invertebrates. All samples were tested for microcystin content with the ELISA test. 
The samples of benthos were positive ( max. 9 ug microcystin/g d.w.) as well as 50% of the 
fish liver samples and 1/3 of the fish muscles. In another test Planktothrix prolifica-rich water 
(microcystin concentration 8 µg/l) was used for irrigation of radish and lettuce. In 
hydrocultures there was an uptake through the root system and a further transport to the 
leaves. The toxin concentration in radish as well as lettuce reached 0.2 µg/g d.w. 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
Symposium Proceedings 
If you have not ordered a copy but would like to do so, please use the following form 
(print out, fill in and send with a cheque). 
To: The Treasurer Please supply a copy of  the Rotorua Lakes 2001 

Proceedings 
LakesWater Quality Society Name: 
P O Box 2008 Postal Address: 
ROTORUA  
  
$25.00 enclosed  

���� 



 
 
 
Our first contribution is from Vivienne Cassie Cooper, an algologist at Landcare 
Research and Waikato University.  Vivienne is now pursuing her researches in an 
honorary capacity.  We think it appropriate at this point to reprint comments made by 
Dr John Clayton (NIWA) in his paper presented at the Rotorua Lakes 2001 
Symposium; 
I must acknowledge two people that are here today, particularly Vivienne Cassie, who 
would probably be the oldest person who worked longest on these lakes of anyone 
that’s here and she’s still, in retirement, working very effectively and volunteering her 
time and services.  I think that’s quite a remarkable performance – thank you 
Vivienne.  (Applause). 
�

ALGAE IN THE  ROTORUA  LAKES:  PREVIOUS SURVEYS 
�
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Our next contribution is from Dr Bill Vant, Environment Waikato.  Some of our 
readers will have heard his paper, delivered at the recent 2001 Conference of the 
New Zealand Limnological Society.  Here is the abstract of that paper, which 
seems to have distinct relevance to the situation in the Rotorua Lakes. 
 
Changes at Lake Taupo:  the early warning signs? 
 
Bill Vant 
Environment Waikato, Box 4010, Hamilton 
 
There have recently been a number of signs that Lake Taupo’s near-pristine condition 
has begun to deteriorate.  These include increases in the levels of nitrogen and 
phytoplankton biomass in the lake, and a small but significant reduction in water 
clarity.  In addition, an unprecedented bloom of the potentially-toxic blue-green 
Anabaena circinalis occurred in the lake in February 2001.   
 
Comparison of historic (1970s) and recent records of water quality in some of the 
rivers and streams flowing into the lake also shows some important patterns.  In five 
rivers draining catchments that are predominantly in native or exotic forest, average 
concentrations of inorganic nitrogen have generally not altered much over the past 
25–30 years.  By contrast, in rivers draining catchments with large areas of pasture, 
we find that average concentrations now are substantially higher than in the years 
immediately after land development.  Concentrations are now 50–100% higher in four 
rivers in the western part of the catchment, and 4–7 times higher in two streams in the 
northern part of the catchment.   
 
In the two northern streams, our recent water dating analyses show that only about 
one-third or less of today’s baseflow water is young enough to have been affected by 
the conversion to pasture that occurred 30 and more years ago.  The changes in water 
quality that we are now seeing in the streams and the lake are therefore probably a 
delayed response to land use changes that were made in the catchment several decades 
ago.   
 
With the benefit of hindsight, is it interesting to speculate whether the delayed 
deterioration of the lake that we’re currently seeing could have been better 
anticipated?  Rather than looking-out for changes in lake water quality, could we 
perhaps have been monitoring processes or activities in the catchment, and thus have 
received earlier warning that deterioration had begun?   
 



 
 
Dr Phil Shoemack, Medical Officer of Health, Pacific Health, has the following 
message for lake users. 
 
"It is anticipated that cyanobacteria blooms in some of the Rotorua lakes will again be 
a feature of the coming summer months.  Based on the experience of the past few 
years blooms can be expected to start prior to Christmas, particularly in Lake 
Rotoehu.  People living round lake shores and others using them should be alert for 
discolouration of the water, the smell of dying biomass, and globules suspended in the 
water any of which could signify a cyanobacteria bloom.   
 
As in past years Environment Bay of Plenty will be working with Toi te Ora Public 
Health to conduct regular surveillance of water quality in the lakes.  Obviously there 
are resource constraints on how much sampling can be done and users of the lakes are 
encouraged to phone either organisation if they suspect a previously unrecognised 
bloom has occurred.  Extra sampling can then be initiated to confirm the situation. 
 
Once a bloom is confirmed appropriate signage will be erected by Rotorua District 
Council and a general health warning will be issued to the public by the Medical 
Officer of Health using the media." 
 
On Monday 3 December 2001 the Daily Post reported that the recurrent 
cyanobacterial bloom on Lake Rotoehu was again present. - Ed. 
 
 
Lakes report 
 
Environmental Scientist, John Gibbons-Davies, of Environment B·O·P has reported 
the latest lake data for the year ending July 2001.  The report concludes by placing the 
data in terms of the Trophic Level Index (TLI).   The index is made up of four factors, 
clarity, total nitrogen, total phosphorus and chlorophyll a level.  It is found that where 
the TLI exceeds a certain level then environmental quality problems ensue eg we have 
seen the incidence of blue-green algal blooms in recent years.  In addition, although 
the measurements are taken at the deepest part of the lake the environmental issues 
can occur anywhere on the lake and frequently this is at the edges. 
 
This index is one of the parameters that Environment B·O·P has used to classify lake 
waters in the Proposed Regional Water & Land Plan.  The Plan provides a framework 
for lake management and the TLI is included in the Plan as a trigger to move into an 
action mode.   
 
In effect action mode is activation of Rule 11 of the proposed Plan and a series of 
public meetings are being organised to explain the relevance of this rule. 
 
Five lakes of the region would be deemed to be in this activated state if the Plan was 
operative at the moment.  They are Lakes Rotorua, Rotoiti, Okareka, Rotoehu and 
Okaro.   
 



For each of these lakes, except Lake Okaro, land use management decisions have 
been taken and implemented, to reduce the nutrient load on the lake.  At Lakes 
Rotorua and Rotoiti, the diversion of treated sewage effluent from discharge to the 
lake in 1990 is expected to result in both lakes reaching the target TLI.  Retirement of 
land from grazing is proceeding around the margins of Lake Rotoehu, which is 
expected to bring benefits in nutrient reduction.  Rotorua District Council is currently 
investigating methods of reducing the load of nutrients from septic tanks at Lake 
Okareka.  Environment B·O·P is assisting this process by contracting NIWA to 
examine nutrient outputs from different land uses around the catchment. 

Lake Rerewhakaaitu 

The results of Environment B·O·P’s year-long study of Lake Rerewhakaaitu will be 
released to the Regulation & Resource Management Committee at the end of 
November.   

Lake Rerewhakaaitu meets its target Trophic Level Index so no extraordinary land use 
management measures are called for.  However, with intensification of agriculture in 
the future, Environment B·O·P and the local community will have to work together to 
manage the nutrient load on the lake.   
 


