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Mirrors on the Land: Histories of New Zealand’s Lakes 
 

JONATHAN WEST 

 

This article is a revised version of the J. D. Stout Lecture 2019.1 

 

Freshwater quality is New Zealanders’ number one environmental concern, even in the face of 

mass species extinction and of climate change.2  

 

The politics of freshwater quality here are fraught, subject to claim and counterclaim, division 

and controversy over who is to blame. City is pitted against country, conservation flails against 

development, individual property rights are asserted against the common wealth in our waters. 

Inflamed debates raise questions that cut to our core, and set our sense of the past against our 

vision of the future: Who are we, if not a nation of farmers? Who will we become, if we cannot 

again live in a land of clean waters?  

 

The pitch of public rhetoric is such that it is hard to judge: just how bad are our freshwater 

quality problems? How have we reached this point? And what does this mean for what can be 

done?  

 

Water quality problems in lakes are caused by what we do on the land around them. They are 

overwhelmingly a result of pollution by nutrients, sediment and pathogens from the land. In 

lakes, the primary problem is with the nutrients phosphorus and nitrogen.3 Phosphorus is borne 

into lakes by water, largely in suspension with sediment. Nitrogen travels even more 

insidiously, in solution. This is almost all diffuse pollution: point source (pipe) nutrient 

pollution is now insignificant in New Zealand, accounting for just 3 percent of the total nitrogen 

and under 2 percent of phosphorus fluxes from the land.4  

 

 

 
 

Figure 1. Pondweed Potamogeton cheesemanii, growing amongst meadow of native charophytes in 

Lake Ototoa, at the south head of Kaipara Harbour. (Photograph: Rohan Wells, NIWA.) 
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Figure 2. Invasive hornwort Ceratophyllum demersum, swamping Lake Kaituna.  
(Photograph: Rohan Wells, NIWA.) 

 

Many New Zealand lakes suffer from invasive species. The spread of smothering aquatic plants 

such as hornwort (Ceratophyllum demersum), the arrival of predatory catfish to the Rotorua 

lakes, and problems with slimes of “lake snow” or “snot” (from blooms of the algal diatom 

Lindavia intermedia) in Lake Wanaka are just a few high-profile examples.5 Meanwhile, most 

New Zealand native fish species are threatened with extinction. These challenges of 

biodiversity increasingly preoccupy efforts to restore our lakes.6  

 

However, our primary problem in lakes—as with freshwater and coastal marine ecosystems 

worldwide—has long been something scientists call eutrophication.7 Eutrophication means to 

make nutrient rich; to make fertile.8 It refers to the enrichment of water with nutrients, above 

all nitrogen and phosphorus. We do not like fertility in freshwater. It fuels plant growth and 

creates algal blooms, some toxic to human health, all problematic for ecosystem health.9  

 

The solutions to our problems with lakes lie on the land. Our problems with lakes are a legacy 

of the whole history of New Zealand’s settlement. Lakes accumulate. Layers of algae, plants 

and sediment are laid down over time on their beds, tracing a record of change in their 

catchments. Lake beds, then, are nature’s archives, “geological whakapapa.”10 Lakes are 

mirrors on the land. Moreover, lakes are the land’s focal points. That is why lakes are the 

perfect lens through which to understand, not only changes in the land, but changes in 

ourselves. 

 

If our problems with lakes reflect our whole history, then, equally, to resolve our problems 

with lakes will likely take decades, if not in some cases generations: restoring our lakes is, as 

the Parliamentary Commissioner for the Environment has put it, “the ultimate endurance 

challenge.”11  
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A precondition for success in this challenge is good data. The closer I look, the worse I think 

our data is. New Zealand has some 50,000 lakes, of which 3800 are bigger than a hectare.12 

We monitor water quality in only 160—less than 5 percent—of those larger lakes.13 Even that 

monitoring is inconsistent, as regional councils use different protocols, so that data from only 

some lakes—usually well under 100—is fit for comparative purposes.14 Lake eutrophication 

in New Zealand is typically described using the Trophic Level Index (TLI). This combines 

measurements of nitrogen and phosphorus with chlorophyll (essentially a proxy for algal 

biomass). Measurements of water clarity are regularly included.15 Lakes are then placed on a 

scale from oligotrophic, clear and blue, through eutrophic—nutrient enriched, green and 

murky—to hypertrophic, so severely degraded they may no longer be suitable for many valued 

species—kakahi and kōura (freshwater mussels and crayfish), or trout, for example. Or people. 

Eutrophic lakes bloom with algae, and some blooms—the blue-green (cyanobacterial) ones—

can be highly toxic, have killed stock and dogs, and could sicken and even conceivably kill 

people, were any foolish enough to drink the water.16 

 

 

 
 

Figure 3. Black swans cut trails through an algal bloom on Lake Forsyth.  

(Photograph: Richard Cosgrove.) 

 

The causes of eutrophication here are well-known. While urban runoff and stormwater is responsible 

for some of our most polluted waterways, overall, agriculture is the primary driver.17 And this 

is not at all new information. Minister for the Environment David Parker refers to 

Parliamentary Commissioner for the Environment Morgan Williams’ 2004 report Growing for 

Good as first letting us all know that the intensification of farming poses a serious problem for 

freshwater.18 But scientists—and government—knew long before that.  

 

Concern about eutrophication in New Zealand dates to just before 1970, when scientists here 

panicked at the prospect that we were poised to follow Europe and North America, where even 

very large lakes were facing severe problems with freshwater quality. Leading limnologist 

(lakes scientist) Eddie White recalled that the fear was “the Waikato River might become like 

the Rhine or the Mississippi, that Lake Rotorua might become another Lake Erie, or Taupo a 

Lake Constance.”19 This stimulated the establishment of the Department of Science and 

https://doi.org/10.26686/jnzs.v0iNS30.6496


 

5 

 

Journal of New Zealand Studies NS30 (2020), 2-37. https://doi.org/10.26686/jnzs.v0iNS30.6496 

 

Industrial Research’s (DSIR) freshwater section in 1969. As its leader, Eddie White 

transplanted this group to Taupō from 1973, to treat New Zealand’s biggest lake, with a yet 

largely undeveloped catchment, as a test case, seeking to make a long-term, comprehensive 

study of the lake’s ecosystem.20  

 

Over the next decade, Eddie White and his team established a clear correlation between 

intensity of agricultural land use and the distribution of New Zealand’s polluted lakes: all the 

enriched lakes were in catchments with higher stocking rates and more fertiliser use.21 In 1977 

White prophetically warned that the intensity of agricultural land use “in much of New Zealand 

is sufficient to make most lakes prone to eutrophication. Only upland lakes of the South Island 

are substantially free of the problem. There seems to be little prospect of improving water 

quality . . . without major reductions in the intensity of land use.”22  

 

However, by 1982 Eddie White was concluding that the initial panic had been “an over-

reaction.” “Eutrophication is here. It will worsen insidiously, and require control in places” —

but, he stated, “rapid and widespread degradation will not occur.” 23 This was mainly because, 

he had realised, nitrogen pollution was much lower in New Zealand than in the Northern 

Hemisphere.24 In Europe and America, eutrophication is treated purely as a function of 

phosphorus pollution—but that is because they have lost control of nitrogen.25 Decades of 

fossil fuel use mean the north’s atmosphere is so saturated in nitrogen oxides that there, rain is 

fertiliser. By contrast, New Zealand has very little atmospheric nitrogen pollution. Lake Taupō 

was pristine—the purest New Zealand lake he’d studied. But place Taupō in the northern 

hemisphere, Eddie pointed out, and it had sufficient phosphorus to be mesotrophic—heading 

towards green and murky.26 

 

So if nitrogen levels ever did increase in New Zealand, Eddie White warned in 1982, then 

“eutrophication may yet become a major management problem.”27 He did so with the benefit 

of the recently-released landmark report, The Effects of Land use on Water Quality, the 

culmination of ten years of work by New Zealand scientists on eutrophication, jointly produced 

by the National Water and Soil Conservation Organisation and the Officials Committee on 

Eutrophication. 28 The former body was the umbrella group ultimately responsible for 

managing freshwater in New Zealand. The latter was a body of senior government officials 

originally convened in 1965 as the Interdepartmental Committee on Lakeweed, but which soon 

gained a broader remit to advise the Minister of Science on the DSIR’s newly expanded 

research into the principles, causes and effects of eutrophication, to coordinate and improve 

research nationwide into eutrophication, and to “pay particular attention to the effects of 

different land management practices.”29 Throughout the 1970s this Committee led a sustained 

government effort to tackle the problem of eutrophication. The Effects of Land use on Water 

Quality was its last publication. In it, White’s colleagues Rob McColl and Helen Hughes 

highlighted how hard it was to control nitrogen leaching from diffuse sources such as cattle 

urine patches, and the pressing need for research to address the looming problem.30  

 

As the DSIR scientists knew all too well, Rob Muldoon’s National Government was in the 

process of opening the Kapuni ammonia urea plant to manufacture nitrogen fertiliser. When 

the Officials Committee on Eutrophication discussed its implications, Rob McColl presciently 

feared that “use of bag nitrogen would increase the N content of pastures, stimulate clover 

fixation, increase food available, increase stock numbers, increase dung and urine and therefore 

increase not only the amount of nitrate leaching but also cause extra surface run off because of 

increased treading.”31 The Committee wrote to the Minister of Science and Technology, to 
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disagree with advice from the National Water And Soil Conservation Organisation 

(NWASCO) that the plant’s production posed no potential threat, and instead to warn of the 

need to minimise nitrogen leaching from pastoral grazing, identify problem parts of the 

country, and monitor nitrate levels.32 However, this was the Committee’s final act before being 

disbanded, perceived as a redundant rival to the all-encompassing NWASCO. Eddie White, for 

one, felt this a “near-disaster situation for the battle to counter eutrophication.”33  

 

And this brings me to the implications of the more or less “continuous thrust” to intensify New 

Zealand farming ever since the removal of agricultural subsidies in the mid-1980s.34 A key 

driver has been cheap synthetic nitrogen fertiliser, brought down from the sky using fossil 

fuels: brot aus luft, “bread from air” as Fritz Haber the inventor of this process put it; manna 

from heaven.35 In using it, we belatedly joined the rest of the world—for this is the defining 

feature of agricultural modernity, the consequence of breaching a barrier as profound as the 

nuclear one. Synthetic nitrogen now feeds half the world’s population.36 And we are now world 

leaders in the intensity of our fertiliser use.37  

 

Increased nitrogen fertiliser use (alongside irrigation and imported feed) has accompanied the 

shift from sheep and beef farming to dairy.38 And dairy stock density is the crux of our nitrogen 

problem. It is the sheer number and size of dairy cows—and hence the intensity of their pee 

and poo—that has propelled our skyrocketing rates of nitrogen leaching.39  

 

How bad, then, have our lakes become? Somewhat mysteriously, studies done for the Ministry 

for the Environment’s national reporting no longer correlate catchment use and lake water 

quality. The last time they did was in 2010. Of 50 monitored lakes with pastoral catchments, 

43 were more or less polluted.40 The seven that weren’t were Canterbury high country lakes—

whose catchments have carried only a thin skein of sheep. And even they seem to have been 

sliding since, so now of those seven only Lake Benmore can confidently be said to have good 

water quality.41 Eddie White’s prophecy has come to pass.  

 

To conclude my assessment of our current problem: We have either farmed intensively, or we 

have had good water quality. But not both, not in the same catchment. We have instead shifted 

the whole bandwidth: once, our lakes were mostly oligotrophic, clear and blue; perhaps only 

one in twenty lakes was eutrophic. But now about half of our monitored lakes are eutrophic, 

and perhaps a third of all lakes may be.42  

 

Perhaps in the future things will be different; perhaps we can turn things around. Alison Dewes 

has shown, for example, that dairy farmers can cut nitrogen losses 30 percent or more, and in 

only five years, without necessarily affecting profits.43 Perhaps we do not yet know if intensive 

farming and good water quality can coexist. Do we dare hope so?  

 

One reason for doubt is that climate change is already exacerbating eutrophication.44 Another 

is that lakes suffering eutrophication can cross ecological tipping points, and “flip” from being 

full of weeds to choked with algae—sometimes permanently, sometimes oscillating back and 

forth—but in either case we have had little success restabilising the situation.45 The Wahine 

storm wiped out the weed beds of Lake Ellesmere (Te Waihora) in 1968; they have never 

returned.46  

A final and related problem is captured in what lake scientists call hysteresis, a lovely word 

which refers to the fact that the pathways to initial degradation and to recovery are different. 

Simply retracing our steps, as it were, will likely not return a lake to its original condition: 
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restoration often requires a greater reduction in nutrients than the increase that caused 

degradation. And the end point of restoration may be a different kind of lake.47 You can’t turn 

back time; a lake’s state will reflect its history. And, indeed, as an historian, I think that to 

assess our present problems with freshwater quality we badly need to understand their history. 

So, in my project I am asking: How did our present problems develop? What is the weight of 

history behind them? How, given their history, might we approach restoring our lakes? And 

these questions are best answered, I think, through looking at particular lakes. Here I will use 

histories of lakes Tūtira, Horowhenua, and Taupō.  

 

Lake Tūtira 

 

 
 

Figure 4. Looking north down Lake Tūtira, with smaller Lake Waikopiro in the foreground;  

Herbert Guthrie-Smith lived on the west side of the lake.  
(Photograph taken 19 September 2019 by the author.) 

 

Lake Tūtira is tucked away in the hill country north of Napier, and skirted by State Highway 2 

as it winds to Wairoa. The lake and its catchment were part of the sheep station Herbert 

Guthrie-Smith took up in 1884, as a young man fresh from England, willing to endure the 

backbreaking labour of “murdering the sheep and ‘making’ the country.”48  

 

The house he built still stands on a rise overlooking the lake—for it was the lake which captured 

his heart from the first:  

Before his eyes lay the whole length of the lake, picturesque in its wooded 

promontories and bays. Along its steeps grew brakes of native woodland brightened 

at this season with the deep yellow blossoms of the kowhai. The silky leaves of the 

weeping willows were in their tenderest green, the peach-groves sheets of pink. I have 

looked at this lovely sheet of water a million times since then, but have rarely seen it 

more fair.49 
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In his 1921 book Tutira: The Story of a New Zealand Sheep Station, Guthrie-Smith described 

in minute detail what happened to the land as he and his animals reshaped it. In later years he 

became painfully aware of the damage done. Writing shortly before his death in 1940 he fretted 

over his “substitution of one flora and fauna for another,” his “more quickly melting New 

Zealand through erosion.”50 Now, “when resuscitation and rehabilitation are alike impossible,” 

he famously asked himself, “Have I then for sixty years desecrated God’s earth and dubbed it 

improvement?”51 Pleading that “it is impossible for an individual to withstand the stream of 

tendency,” he left it to his readers to decide.52 He had no easy answer. 

 

 
 

Figure 5. Portrait of Herbert Guthrie-Smith, circa 1930, at his house by Lake Tūtira. 

(Photographer unknown; the original is held at Te Papa Tongarewa as B.000735;  

reproduced with permission.) 

  

Herbert Guthrie-Smith understood Tūtira was a microcosm of the whole Pākehā settlement of 

New Zealand, especially in the North Island where man and sheep together “murdered” so 

much marginal hill country into pasture.53 The immense effort to do this speaks to a settler 

culture in which the idea any land might lie idle was anathema. As Herbert showed, this has 

had severe environmental consequences—nowhere more so than at Lake Tūtira. 

 

Tūtira lies in a narrow steep-sided valley, and so is quite deep, up to 42 metres. It was formed 

after a landslide blocked the valley stream some 7200 years ago.54 Oddly, Tūtira’s inlet and 

outlet are at the same end, so water lingers in the lake for a long time.55 As a result the land’s 

history is beautifully caught in the layers of the lake sediments, capturing the ecological effects 
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of storms, earthquakes, and volcanic eruptions, followed by human impacts on the lake’s 

ecology and its water quality.56  

 

Sediment core analysis shows Māori had, soon after arrival, burnt off the forest from the 

surrounding slopes, so that they carried a cover of deep rooted bracken and scrub—almost as 

effective as forest at maintaining soil stability—until Guthrie-Smith cleared them for grass.57  

 

Herbert Guthrie-Smith had leased the land from its Māori owners, largely members of Ngāti 

Kurumōkihi, a hapū of Ngāti Kahungunu. The hapū knew the lake was the land’s focal point. 

Their settlements surrounded what they named “ko te waiū o ō tātau tipuna”—“the milk of our 

ancestors.”58 As Herbert concluded, “The glory of the hapu was in their continued occupation 

of so famous a lake, in their possession of so unfailing a food supply of the most highly prized 

kind.”59 As many as 16 named eel weirs were found along the stream exiting the lake, while 

the wetlands on its margins were famed for flax.  

 

However, when Guthrie-Smith arrived, the hapū, as such, no longer owned the lake. Rather, in 

the wake of Donald McLean’s 1867 Hawkes Bay raupatu (confiscation), lake and land were 

“returned” to a list of individuals now owning “interests” in the land.60 Most of those people 

now lived near the coast at Tangoio, but came up to the lake to harvest food and fibre much as 

they always had, until after the First World War the government decided that it wanted the land 

for returned soldiers. Despite significant doubts that the land was good enough, the government 

went ahead—no land must lie idle—and quickly bought most of the Māori interests. It found 

this easy, as the Tangoio community was by now impoverished, living in tin shacks with bare 

earth floors in a flood-prone river valley, with high death rates from typhoid and tuberculosis.61  

 

Dividing the land, though, was complicated by the lake. Māori who had refused to sell wanted 

the lake whole, arguing this was a right protected by the Treaty. The government wanted the 

lake whole too, for a wildlife refuge, and meanwhile refused all Māori requests for fishing and 

birding rights.62  

 

Eventually, when the land and lake were split in 1928, the government got all but the lake’s 

northern tip. In 1957 the government made its portion of Tūtira a wildlife refuge for birds.63 

Perhaps unsurprisingly, Māori owners declined to include the last part of the lake that remained 

in their ownership.64  

 

The 1950s were also, however, when the first “algal” blooms and invasive weed growths were 

observed in Lake Tūtira.65 Tūtira was invaded by Hydrilla verticillata, one of the world’s worst 

water weeds, whose 10 metre high underwater forests smother all other plants and make the 

lake bed a black ooze.66 In New Zealand it is found only in four Hawkes Bay lakes, having 

likely arrived after someone emptied their aquarium.67 After years of debate, in 2008 the 

government put grass carp into the lake to eat out the hydrilla.68 This seems to have worked: 

hydrilla has not been seen in the lake for over two years, and native plants and freshwater 

mussels appear to be in recovery. 69 There is a possibility, however, that without the weed the 

lake is still more vulnerable to the persistent and severe algal blooms that have now plagued it 

for some seventy years.70  

 

Lake Tūtira’s algal blooms occur because ever since Guthrie-Smith and his sheep cleared an 

almost naked land, soil has been sliding into the lake. And since the 1950s aerial topdressing 

has enriched such soil with phosphorus.71  
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Figure 6. Lake Tūtira and virtually treeless surrounds, as seen from the air,  

19 November 1945. 

 

As Herbert foresaw, “The country under my regime has been shorn of its fleece; in the time to 

come it will be flayed of its very skin.”72 Hawkes Bay has an enviable sunny and generally dry 

climate, but this is punctuated by extremely violent storms.73 Herbert provided graphic 

descriptions of the erosion they caused: “Tutira, indeed, after a violent ‘buster,’ appears to have 

been weeping mud”; “Sometimes a whole hillside will wrinkle and slide like snow melting off 

a roof.”74 The Anzac Day storm of 1938 deposited almost a foot of sediment on the lake bed.75 

Fifty years later Cyclone Bola flayed the land as Herbert had feared, pulling 773,000 cubic 

meters of soil into Tūtira, over half of which is still there.76  

 

 
 

Figure 7. Lake Tūtira and the aftermath of Cyclone Bola scarring the surrounding hills.  

(Photograph: Philip Trustrum.) 
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To understand why Tūtira’s algal blooms have persisted since the 1950s we need to delve 

deeper into limnology, the science of lakes. Scientists are fond of saying lakes are complex.77 

But Andy Hicks, Principal Scientist at Hawke’s Bay Regional Council, gave me a simple hook. 

“A sick lake”, he said, “keeps itself sick.”78 This happens through feedback loops. The best 

known involves oxygen. Lakes full of nutrients bloom most often in summer, when it is warm 

and there is lots of light. Then the waters of deeper lakes stratify, so that a surface layer of 

warmer water (the epilimnion) overlays colder, deeper waters (the hypolimnion), that are 

isolated from the atmosphere. Oxygen in the depths is gradually consumed by decomposition, 

especially once the algal blooms crash and die off. Some weed species do the same thing. This 

rapidly sucks all the oxygen out of the water.79 Without oxygen, the chemical bonds binding 

phosphorus in the lake sediments dissolve. Nitrogen is also released, as ammonia. These 

nutrients suffuse the overlying water to refuel still more weed and algal growth.80 This  

“internal load” can significantly exceed the external sources of nutrients—for example at Lake 

Rotorua perhaps by three times.81 

 

Weeds and algae can drive a different feedback loop involving pH. Plant growth uses up carbon 

dioxide, and so drives up pH levels. Lakes can become very alkaline—fine for bicarbonate 

adapted species such as invasive weeds and toxic algae, but beyond what native plants can 

tolerate—while fish from trout and eels to bullies and freshwater mussels are often killed 

because, under high pH, nitrogen (in the form of an ammonium ion) becomes toxic ammonia 

gas.82 And, when the pH really rises (to above 9.2), this also dissolves the bonds binding 

nitrogen and phosphorus in the lake bed, releasing nutrients to fuel yet more growth.83 One 

gram of phosphorus in a lake can sustain around 500 grams of live algae.84 And that phosphorus 

doesn’t ever disappear: its atoms just get combined and recombined in different molecules. 

While that phosphorus is in the lake it has the potential to fuel cycles of growth forever. So, a 

sick lake keeps itself sick.  

 

Being right beside State Highway 2, Tūtira has long been an accessible and very popular lake 

for picnics, camping, boating, and fishing. Such visibility has made this sick lake’s condition 

highly embarrassing to the local community (whose children have reportedly been too ashamed 

to admit they come from Tūtira), and increasingly to the region’s politicians.85 Community 

pressure over algal blooms and fish kills led to the formation of the Lake Tutira Technical 

Committee in 1975 to investigate how to improve the lake’s water quality.86 It concluded 

phosphorus inputs needed to be reduced by “a factor of between 5 and 9 times,” and its 

recommendations underpinned a comprehensive plan by the Hawkes Bay Catchment Board to 

improve lake water quality through land use changes.87 In 1981, Tūtira’s main tributary, 

Papakiri Stream (Sandy Creek), was diverted away from the lake and into its outlet, in an effort 

to cut away the lake’s catchment by two thirds.88 This was emergency surgery, to disconnect 

the lake from the most intensively farmed land; it has not been fully successful, however, as 

the stream still intrudes on the lake during flood events, which is also when its concentrations 

of nutrients and sediment are highest.89 Lake margins were fenced and planted. The Ministry 

of Agriculture and Fisheries also trialled using air to mix the lake and prevent oxygen depletion 

in the bottom waters.90  

 

Substantial works were planned for the few surrounding sheep farms—retiring erosion-prone 

land, riparian plantings, and pole planting in willow and poplar. But despite substantial 

government grants, little was done, as farmers struggling with the removal of agricultural 

subsidies could spare nothing.91 Despite promising results, the air mixer too was mothballed 
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for lack of money.92 And unfortunately, much of what the scheme had achieved was overturned 

when Cyclone Bola swamped the lake and the fences and plantings.  

 

In 1998, Hawke’s Bay Regional Council started over, buying 463 hectares of the Guthrie-Smith 

Trust’s land on the steep eastern side of the lake for a park “to illustrate to the community how 

this type of land can best be developed to minimise soil and nutrient loss.”93 

 

The park has enhanced wetlands and replanted native bush. It has also trialled manuka 

plantings to see if this can hold the soil and provide some profit (from honey) off such steep 

hillsides. 

 

Most recently, following settlement of their Treaty claims, Ngāti Kurumōkihi (as part of the 

broader settling group of the Maungaharuru-Tangitū hapū) have regained ownership of most 

of the lake bed, and spearheaded renewed efforts at rehabilitation.94 They are working well 

with the regional council, have secured more than 2 million dollars of government funding, 

and have together developed a new plan for the lake and its catchment.95  

 

This plan largely replicates that of the 1980s: the regional council and iwi want to work 

alongside landowners, avoid regulation and elicit buy in, and manage the catchment through 

farm plans and plantings.96 Meanwhile they aim to aerate the water, destratify the lake, and so 

hopefully break the feedback loops that fuel the algal blooms.97  

 

When I visited, I saw nothing but cooperation and good will. But as Tania Hopmans of Ngāti 

Kurumōkihi told me: “it’s all been kumbaya so far—but so far no one’s had to give anything.”98  

 

There are now hopes of reconnecting the Papakiri Stream to help flush the lake—but at low 

flows only.99 Land use in that part of the catchment has intensified, and the lake could not take 

the nutrient load that would come with a flood.100 A lot will need to change, Andy Hicks says, 

before lake and land can be fully reunited.101  

 

Herbert Guthrie-Smith spent 60 years transforming the lake’s catchment; we have spent almost 

as long trying to effect some rehabilitation. Even now, options for helping this sick lake are 

few and prospects remain uncertain.102 Tūtira shows us that our present problems with 

freshwater arise from a deep cultural wellspring: the settler urge to find a way to use and 

improve land, in the face of all environmental or economic odds.103 And Tūtira is a reminder 

those problems have often been decades in the making. It’s said the past isn’t dead, it isn’t even 

past. Tūtira shows that this is as true of lakes as it is of ourselves. In lakes, as with people, 

history has an ongoing, ever-recycling legacy.  
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Lake Horowhenua 

 

 
 

Figure 8. Looking across Lake Horowhenua, to Levin, and the Tararua Ranges.  
(Photograph by the author, May 2019.) 

 

Shifting now from Tūtira to Horowhenua, we cross from coast to coast, from a lake set in land 

sometimes marginal even for sheep, to a water body beside a town, amidst some of the richest 

alluvial plains soil in the country. Sadly, Lake Horowhenua’s history reflects how badly 

freshwater may fare when exposed to intensive land uses. And, unavoidably, it too has a history 

of conflict between Māori and Pākehā that mirrors the values these peoples have placed on 

freshwater. 

 

Lake Horowhenua is a shallow dune lake by Levin, on the plain between the Tararua Ranges 

and the Tasman Sea. It is the second biggest lake in the lower North Island, after Wairarapa 

Moana. The lake is part of the heartland of Muaūpoko, who appropriately know the lake as 

Waipunahau, or Punahau, meaning bubbling springs, for the lake is mainly fed by groundwater 

flowing through the porous gravels of the plains.104 
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Figure 9: Food Stores in Horowhenua Lake. From Richard Taylor, Te Ika a Maui, or, New Zealand 

and its Inhabitants (London: Wertheim and Macintosh, 1855), plate opposite page 16.  

(Reproduced with permission from the Alexander Turnbull Library.) 
 

Until the twentieth century, Waipunahau was part of “one single large wetland” spanning the 

Horowhenua’s plains, a water world of linked lagoons, swamps and dune lakes.105 There, 

Muaūpoko were “virtually amphibious.”106 Their lives and livelihoods circulated through 

water, and Waipunahau was their greatest source of food, and most important home.  

 

 
 

Figure 10. Leslie Adkin’s encounter with the Taueki whanau, eeling on Waipunahau from the 

Haumaria, sparked his desire to record the Māori history of the land and waterways.  
(Reproduced with permission from the Alexander Turnbull Library,  

Adkin collection, PA1-q-002 on page 15.) 
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Water’s centrality in the Horowhenua is hard to see today. Geologist and ethnographer Leslie 

Adkin thought that “Probably in no other part of New Zealand—since the impact of European 

civilisation—has the aspect of the territory changed in so many respects to a greater extent than 

in Horowhenua.”107 When Levin was founded in the 1890s it was called “sawdust town” due 

to the speed at which the vast sea of trees on the plain was being deforested.108 Then the land 

was drained. Now the fertile floodplains grow cows and cabbages.  

 

 
 
Figure 11. Leslie Adkin’s map of Lake Horowhenua highlights the density of Muaūpoko occupation 
and use of the lake and its shores, showing 7 island pa built on the lake itself, with villages, 

cultivations and canoe landings on its shores.  (Reproduced with permission from the Alexander 

Turnbull Library, Adkin collection, PA1-f-009-05, album 27, page 5.) 
 

Muaūpoko still own Waipunahau. However, Levin’s settlers have fought for control of the lake 

almost since the Muaūpoko rangatira Te Keepa Rangihiwinui (Major Kemp) agreed to the town 

being founded.109 The government has played referee, reluctantly, and largely ineffectually.110 

From 1905, when Premier Richard Seddon, the Levin settlers and Muaūpoko apparently 

reached an agreement in a tin shed by the lake, it has been subject to confused and confusing 

management through a domain board split between local bodies and Muaūpoko.111  

 

In essence, those management arrangements have been meant to protect Māori fishing rights, 

as well as provide for public recreational use. There has always been tension balancing between 

such uses. The worst conflicts have revolved around drainage and pollution. 

 

After a hard fight, Levin’s settlers in 1926 succeeded in lowering the lake, to run cows on land 

around the edges. Lowering the lake devastated kakahi beds and spawning grounds, and 

depleted fisheries.112  
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Figure 12. Bed of Lake Horowhenua after lowering of lake level, 8 June 1926.  

(Photograph by Leslie Adkin; the original is held at Te Papa Tongarewa as B. 020907;  

reproduced with permission.) 
 

Under a 1950s agreement and subsequent legislation in 1966, a weir was built across the lake’s 

outlet, the Hokio Stream, to hold the lake at this level, to satisfy Levin’s desires for better 

drainage.113 This weir, still in place, has blocked the passage of diadromous fish (whose 

lifecycles involve moving between salt and freshwater), and has meant the lake’s sole outflow 

ceases in some dry years, and made the lake a giant sediment trap. 114 In Max Gibbs’s words, 

the weir represents eutrophication by Act of Parliament: it has only exacerbated the effects of 

pollution flowing into the lake—of which there have been all too many sources.115  

 

Most notoriously, Levin’s sewage effluent all went into the lake between 1953 and 1987.116 

Less well known, but perhaps almost as bad, a big abattoir fed virtually untreated offal wastes 

into the lake between the 1930s and the 1970s, as did cowsheds and piggeries.117 And a lot of 

stock used to wallow in the lake.118 

 

Levin still drains its stormwater into the lake. The little Arawhata and Pātiki streams flow there 

through farms and market gardens making full use of the Horowhenua’s fertile soils; they are 

among the country's most nitrogen-polluted waterways.119  

 

Lake Horowhenua is a notorious ecological disaster, a “lake of shame” rated hypertrophic, 

the worst possible measure of freshwater quality.120 Filling with sediment, choked with 

weeds in winter, frothing with toxic algae in summer, it has resembled a stinking stagnant 

pond for more than 50 years.  
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Figure 13. Cattle in the lake in the 1980s, in the midst of a red algal bloom.  

(Photograph: Max Gibbs.) 

 

Levin does not advertise its location by the largest lake on the North Island’s west coast; only 

a yellow AA sign tacked to a lamp post points you to the lake. Levin has good reason for its 

silence and its shame. For the worst acts of pollution were Levin’s decisions to put the sewage 

effluent into the lake and keep it there so long. Those are also the best illustrations of the terrible 

relationships between the town, the Crown and Māori, concerning the lake’s management.  

Levin had always had problems with where to put its sewage, and by the 1940s an unhappy 

Health Department compelled action. It was no secret the town wanted to build a treatment 

plant by the lake, and then dig a drain to pour effluent into it; their problem was Muaūpoko 

would never allow this.121 

 

Sure enough, once they had wind of the council’s thinking, Muaūpoko went to Wellington to 

see the Native Minister, strongly opposed, “first, because it is their property, and, secondly, 

because an important source of food will be polluted.”122  

 

Health officials, though, decided that Māori fishing rights could be ignored: they had put a 

bully in a bucket of effluent for a few days, and when it survived they determined there would 

be no effect on fish.123 But plans were changed to avoid having to get Muaūpoko permission 

for a drain across their land. Instead, Levin’s council suggested doing what the adjacent abattoir 

did—digging big soak pits and draining effluent into them to “percolate away through the 

ground.”124 

 

As the local Medical Officer of Health explained, this would mean “all the effluent would find 

its way into the Horowhenua Lake through the soak pits without causing any trouble.” The 

“advantage,” he told his superiors, was it “would not be evident at a glance that it is reaching 

the lake at all and this will obviate the Maoris raising difficulties.”125 So when the sewage 

scheme was built, Muaūpoko remained unaware all the effluent went underground to their lake. 

In reflecting on the town’s duplicity, it is worth knowing that when Te Keepa agreed to the 
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town’s establishment, he stipulated this land by the lake be kept sacred, as a garden, jointly 

held in trust between Muaūpoko and Levin.126  

 

Ironically, perhaps, the pits didn’t work because they became slick with fats, flooded with 

groundwater, and overflowed.127 Levin found itself awash in sewage in the early 1960s. So the 

town reverted to their original plan, and started piping the effluent straight into the lake, which 

they did in the face of trenchant and sustained Māori opposition, till finally forced to pull it out 

in 1987.128  

 

 
 

Figure 14. [Left] Evening Post cartoon, 1 December 1984 (Clipping on file AAUM W4043 Box 221 
NRS 3/6/Z 1, Archives New Zealand); [right] Sewage effluent pipe into the lake.  

(Photograph: Anthony Dreaver.) 

 

Scientists such as Helen Hughes, then working at the DSIR, later our first Parliamentary 

Commissioner for the Environment, presented data showing the lake was then the most 

eutrophic in the country—but still thought the lake would recover once the sewage and other 

point source pollution had stopped, for this was over 90 percent of the nutrients then flowing 

into the lake. 129 However, the lake is still in a parlous state. Hughes had not taken account of 

hysteresis. She underestimated the power of the feedback loops—how sick lakes keep 

themselves sick—and did not anticipate those loops being activated by intensifying land use 

around the lake. 

 

Market gardening for winter greens has increased massively, mainly down in the Arawhata 

catchment, the lake’s major tributary.130 So their crops are ready just when the supermarkets 

need them, market gardeners apply huge amounts of nitrogen fertiliser.131 Nitrogen leaching 

off their land near Levin has been measured at 215 kg per hectare per year—five or six times 

what comes off the typical dairy farm.132 Nitrogen levels in the Arawhata Stream can be toxic 

to human health, let alone ecosystems.133 And dairying has become more intensive. Aquatic 

chemist and limnologist Max Gibbs of NIWA, who has done much of the recent work on the 

lake, tells me if you allow more dairy farming immediately east of the lake, then the high 

oxygen demand required to decompose the dairy effluent might make the groundwater anoxic. 

This would release all the phosphorus bound in the gravels through which the groundwater 

seeps to the lake. Then the lake will suffer a continuous and possibly irreversible algal 

bloom.134  
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What if anything is being done to turn all this around? As with Lake Tūtira, there are no easy 

fixes. Also as at Tūtira, there are accords between local councils and iwi to work to improve 

the lake, involving better farm and gardening practices.135 Unlike at Tūtira, disagreements 

amongst and between iwi and councils are hampering progress. Horowhenua’s then mayor, 

Michael Feyen, lamented his own council’s behaviour, as well as that of the regional council, 

Horizons, telling me: “the amount of divide and rule I see in this district is heartbreaking. 

Because it doesn’t progress anything at all.”136  

 

The lake cannot afford anything but total commitment, because its prognosis is bleak. Max 

Gibbs estimates without intervention it will take 100 years to clear the legacy of past abuse 

from the lake bed.137 That’s why we should be prepared to try emergency measures—most 

likely dosing the lake with alum (aluminium sulphate) to lock up its phosphorus. Regardless, 

we still have to stop more nutrients flowing in, which is above all a matter for the regional 

council, which is where its infamous One Plan comes in. 

 

When Horizons released the One Plan back in 2007, it bravely proposed limits on nitrogen 

leaching from intensive land uses—dairying, horticulture, and irrigated sheep and beef 

farming—in 34 catchments, including Lake Horowhenua.138 Environmentalists were 

enthusiastic; farmers and growers were apoplectic. They warned of “farmageddon.”139 

Horizon’s rewrote the plan, backed off regulating anything other than dairying, and dropped 

some catchments—including that of the lake.  

 

DOC and Fish and Game took the council to the Environment Court. Fonterra, Federated 

Farmers, Horticulture New Zealand, and Ravensdown Fertiliser lined up to oppose them. These 

groups emphasised education and said more science was needed to understand agriculture’s 

“actual effects on water quality.”140 

 

In 2012, the Court threw the farmers’ arguments out and scolded Horizons for having agreed 

with them. The Court commented that the fact that the problems are complex is “absolutely not 

a reason to say . . . it’s too hard . . . and do nothing.”141 In 2017, the court told off Horizons 

again for not implementing its own plan, and instead handing out consents to anyone providing 

they showed some signs of improvement.142 Horizons is now rewriting the One Plan.  

 

The One Plan saga—far from finished after 12 years—says so much about how laborious our 

planning system is. It also highlights how policy pressures collide head on in a place like 

Horowhenua. The National-led government aimed to use its soils to help double primary sector 

exports by 2025, and accommodate urban development to address a housing crisis, in a town 

growing fast as huge new motorways cut travel times to Wellington; meanwhile the council 

must maintain or improve water quality.143  

 

Originally, the One Plan aimed to improve water quality and provide a pathway for intensifying 

land use. But best practice on current land uses won’t meet water quality targets in Lake 

Horowhenua or its inflows; not even close. The lake needs nutrients to be three or four times 

lower just to reach the bottom of the national bottom lines in the Freshwater National Policy 

Statement.144  

 

As Nic Peet, Horizons’ Manager of Strategy and Regulation has acknowledged to me, “it may 

be time we have less intensive horticulture in the catchment, and we shouldn’t shy away from 
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that.” But how much and how fast a change, Nic says, is “a conversation the community still 

needs to have.”145 What chance Horizons leads that conversation? Well, when the court told 

Horizons it couldn’t just hand out consents to farmers and gardeners promising to do better, its 

chair Bruce Gordon went to the press to say the decision threatened “wiping out horticulture” 

in the Horowhenua and meant “$15 cabbages.”146  

 

To conclude: the fate of Waipunahau to date shows how incompatible freshwater and intensive 

land use can be. This is, at bottom, a matter of eels and fish versus cows and cabbages: of two 

cultures, not always reconcilable.  

 

Lake Taupō 

 

 
 

Figure 15. The crystal clarity of Lake Taupō is what people value above all. Taupō township looking 

towards Mount Tauhara. (Photograph: Waikato Regional Council.) 

 

I want, finally, to venture points of comparison with Lake Taupō. This national icon is our 

poster child for freshwater protection. Taupō town was founded in 1869—exactly 150 years 

ago—as an armed redoubt to command the central North Island. In J. D. Ormond’s words, so 

“ends the supremacy of the Maori King.”147 

 

Taupō is of course big, at some 620 square kilometres the largest lake in Australasia, and it has 

a large catchment too, of some 2829 square kilometres.148 But development of that land 

foundered for a long time, on isolation and the bush sickness that stock suffered from as a result 

of living on pumice soils. Following the discovery that cobalt deficiency caused “bush 

sickness,” which could be cured by applying cobalt in superphosphate, the government fast-

tracked development of some sheep and dairy farming south of the lake either side of World 

War II.149 But by the 1960s the government still regarded the Taupō catchment overall as the 

largest block of undeveloped land in the country.  
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Local authorities could see a wave of population and development of hundreds of thousands of 

acres about to wash over them. At the same time, they were all too aware of the dramatic 

deterioration being seen in the Rotorua lakes.  

 

In 1965, the Taupo County Council went to government, and out to the New Zealand public 

too, saying Taupō’s “most priceless asset is its crystal-clear water,” and arguing that the 

“preservation of absolute purity” was in the national interest. To achieve this the Council had 

a bold proposal, asking for government leadership in reserving 50,000 acres around the lake 

and along its streams.150 

 

 

 
 

 
Figure 16. The cover of the Taupo County Council’s 1965 publication presenting  

proposals to preserve the lake. (Photograph by the author.) 
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These proposals were seen by many in government as novel, grandiose, and counter to the 

long-standing ideology of improvement. The local Conservator of Forests D. Kennedy, for 

example, was apoplectic: the “sterilisation” of the land under reserves should be “resisted with 

all the emphasis combined with dignity that such an illogical proposal deserves.” For, he 

continued, “This is New Zealand’s largest remaining undeveloped area, demonstrably capable 

of high production . . . almost regardless of the wishes of its owners there is the obvious need 

to realise its productive potential as soon as possible.”151 However, others shared the Taupō 

council’s self-conscious awareness that development around Taupō was a belated rerun of New 

Zealand’s original settlement—and there was a determination to do better.152 The government 

agreed to investigate, and subsequently proposed reserving 38,000 acres.153 

 

Ngāti Tūwharetoa still owned much of the Taupō catchment—but were not privy to the local 

and central government committees debating the future of their lands. They were 

understandably irritated at the government’s presumption.154 Nevertheless, after some years of 

wrangling, the government and Ngāti Tūwharetoa agreed to put a stay on development, while 

the government worked to arrange the reserves, forming many of them from existing Crown 

land, but buying private land on a willing seller basis. The great bulk of the private land—

22,000 acres—was owned by Ngāti Tūwharetoa.155  

 

The Taupo Basin Coordinating Committee was created to oversee the creation of the proposed 

reserves. At its first meeting in December 1968 the point was made that they were charged 

with enacting a solution to an undefined problem. Just how much of the catchment, members 

asked, “could with safety, be developed for pastoral use?”156 The government was pressed for 

research on this.157 And rightly so. Having agreed to the reserves, and subsequently, in the early 

1970s, to substantial riparian planting and fencing in the catchment led by the Waikato Valley 

Authority, the government was again driving major development schemes for sheep and beef 

north and west of the lake.158 It would continue balloting farmers onto these into the 1980s. All 

this was behind Eddie White’s moving the DSIR Freshwater division to Taupō in 1973. As he 

warned, “unless a careful watch was kept, enrichment of the lake would inevitably be 

accelerated.”159 

 

As outlined earlier, the key insight that Eddie and the large team assembled at Taupō reached 

over the next decade was confirming the nitrogen limitation of many New Zealand lakes, 

epitomised by Taupō.  

 

One of those mentored by Eddie was Bill Vant, now the guiding light for freshwater science at 

Waikato Regional Council. Bill told me he raised a red flag when, in 1997, MAF made a map 

showing hundreds of square kilometres of land around Taupō that could be converted to 

dairy.160 And by 1999 it had become clear that existing activity was already causing some 

deterioration.161 Bill’s work has shown just how vulnerable Taupō’s precious purity is: there is 

an initially precipitous fall in water clarity as nutrients—and hence algae—are added to the 

lake.162 

 

So, in 2000, the Waikato Regional Council went to the community, just as the Taupo County 

Council had 35 years before, to announce there was a problem, and that a plan was needed to 

protect Taupō and keep it pure.163 

 

After a decade of negotiation and court action between landowners, iwi, local and central 

government, a world-first solution was achieved. Since 2011 a cap and trade system has 
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controlled nitrogen discharge to the lakes. (This is also what is planned for Lake Rotorua, 

whose scheme, at time of writing, has only one final environment court hurdle).164 The whole 

of Taupō catchment’s nitrogen discharge to the lake is now capped. Each landowner has an 

inherited—“grand-parented” —allowance they have to operate within. To intensify, they have 

to trade for nitrogen from someone else, who then has to reduce their nitrogen use by an equal 

amount.165 Meanwhile, to help offset expected increases from the delayed effects of land 

intensification (due to the time it takes for groundwater to percolate through the land to the 

lake), $81.5 million dollars of central and local government funding paid for 13,500 hectares 

to change from farm to forest.166  

 

The scheme is much lauded. There’s understandably a great deal of pride in it. It certainly 

required determined and excellent leadership, from all parties—government, councils, iwi, and 

farmers. Thanks to Eddie and his successors there had been decades of research into the lake, 

so it was hard to argue with the science. And it all still went to court, because though the 

catchment’s stakeholders had achieved almost complete agreement, once others realised the 

significance of it as setting a precedent, they stuck their oars in.167  

 

In August 2019, I visited Mike and Sharon Barton on their Taupō beef farm, which in 2005 

they bought off a farmer balloted on by the government 20 years before, now despairing of his 

prospects. Mike told me they were the only people to buy into the catchment in that whole 

decade of uncertainty—and said they did it because they saw New Zealand’s freshwater and 

farming collision coming and wanted to be part of the conversation from the beginning.168 Mike 

and Sharon are exemplary farmers—they’ve never used bag nitrogen; they have a major long-

term Landcare research programme on their land to test its nitrogen leaching. In fact, Mike 

speaks a whole new language: he runs his farm by counting money made per kilogram of 

nitrogen leached. He and Sharon started Taupō Beef, which now markets premium meat from 

a dozen Taupō operations as farmed sustainably under the nitrogen cap, hormone free, pasture 

fed—environmentally ethical beef.169  

 

 
 

Figure 17. Mike Barton points past his Charolaise Angus beef cattle towards Lake Taupō. 
(Photograph by the author, taken 28 August 2019.) 
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But, Mike points out, that still doesn’t fully compensate for lost land values, or the lost 

opportunity to grow what they could without the cap. The cap’s arrival fortuitously coincided 

with a leap in beef and lamb prices—after 25 years of prior stagnation. Mike’s economic 

modelling suggests when prices fall back, and if costs keep rising as they have, then farmers 

limited by the cap risk going under, and quickly, because they can’t service their debt.170  

 

And here’s the real thing: we have protected Lake Taupō from the potential impacts of 

farming—but under 20 percent of Taupō’s catchment was in pasture.171 Under 200 farms were 

involved.172 Only 6 were dairy.173 And the land use change required took $81.5 million of 

taxpayers’ money. That was only available because this was Lake Taupō (and because the 

government was so culpable, having driven the development of the catchment).174  

 

We have hundreds of polluted lakes whose catchments are mostly in pasture. Choosing to 

rehabilitate them means dropping nitrogen by much more than 20 percent. The land values, the 

debt, the loss in production—the stakes—will often be much higher than in Taupō.175  

 

Mike Barton emphasises that farmers can’t afford to internalise all their environmental costs. 

At the very least, the costs of transition will have to be shared. We, the consumers, will have 

to put our money where our mouths are.176 We will have to pay farmers not to pollute. We 

could pay more for food. But what of the well-being of the poor if fresh produce prices rise? 

Who would buy $15 cabbages? Or, we could subsidise farmers to reduce their footprint. This 

will strike many New Zealander’s as anathema—what about polluter pays? But put yourselves 

in the shoes of Taupō farmers. The government developed the land and encouraged them to 

farm the catchment in the 1970s and early 1980s. Then they removed subsidies, overnight. The 

farmers who survived intensified. That has been the market signal for generations. Government 

has encouraged it: double our exports, has been their cry. I can understand farmers’ difficulty 

if we now turn around and say, you are the problem, and the solution is all on you. 

 

In short: the lesson of Taupō is not necessarily a hopeful one. It shows us just how hard it was 

to intervene, and change the course of history, to protect one of our most precious lakes. It’s 

still not clear the attempt to do something similar at Lake Rotorua will survive the courts or 

succeed in practice if it does.177 What chance our other 3800 lakes? 

 

Conclusion  

Lakes are freighted with the weight of their past: they carry the legacies of their history in their 

waters and their beds. In Tūtira or Horowhenua, it is the legacy of decades past, recycling again 

and again out of the lake bed, that cause the blooms poisoning the present. In other cases, past 

pollution is still on its way towards a lake—as at Taupō or Rotorua, where the groundwater 

bearing “the load to come” is seeping slowly towards them.178 We will be feeling the effects of 

what we have already done around those lakes for at least as many decades to come.  

 

Having suffered at our hands, lakes will stay polluted unless we help them. Restoring even 

moderately polluted lakes means significant, sustained, expensive interventions. Our worst 

lakes require drastic emergency surgery. Measures such as spraying chemicals into the water, 

or introducing alien fish, rightly make us deeply uncomfortable. But we need to do these things 

to buy time, while we change what we are doing to lake catchments. The scale of this challenge 

should not be underestimated.  
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We have been on a collision course with freshwater in this country for over a century. We can’t 

turn this around overnight. Or in five years.179 We face starker, and more difficult choices. 

David Hamilton, until recently founding Chair in Lake Restoration at Waikato University, told 

me his great fear is that, as the scale of the problem emerges ever more clearly, we retreat to 

decide: which few lakes in each region will we seriously try to save?180 I too think this all too 

likely. 

 

Lakes mirror more than the land: for when we look at a lake, who do we see? Lakes are earth’s 

eye, wrote Thoreau, who went to live by Walden pond to see what nature could teach him.181 

Like eyes, lakes are the focal point of the landscapes around them. They do not merely reflect 

but refract, as in a prism, the information in the land’s archive. Look into a lake, Thoreau 

thought, and the beholder measures the depth of his own nature.182 The state of our lakes 

mirrors more than the land. Lakes have always shown us ourselves.  

  

I leave the last word to Mike Barton, and one of what he calls his “silage thoughts,” chewing 

the cud, as it were, as he feeds his cattle: 

I posed the question recently: How come if food is what has traditionally brought 

people together—across cultures, across tables, encouraging frank discussion and the 

exchange of ideas—how come the production of food has so divided city and country? 

How have we let the debate get so fractured that what has traditionally brought us 

together is driving us apart. . . ? I don’t have all the answers. But what I do know is, 

if we could talk more openly, we’d find the answers.183 

 

No reira, tēnā koutou, tēnā koutou, tēnā tātou katoa. 
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