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re wetlands are periodically flooded and are
They also receive

unfortunately.,

The enti .
therefore very fertile and productive.

utrients from the surrounding farmlands. .
n [
d in neadwaters of the catchments 18 largely cleared ©
and floodwaters rise guickly 1in the
. . "
stream wetlands. Protection should be given to remnad
N al vegetation in the catchments for both solil

lan
forest and scrub;,

areas of natur
and water control.

£ wetland without swamp forest have a very complex
by summer grazing and
degree of mineralisation,

Areas © .
vegetation pattern, partly induced

y dependent upon water levels, .
As discussed in section

mp is compatible with, or may

partl
and history of disturbance.

i a
2.2[d], grazing of some SW .
e ; wildlife values, provided other sections are

hance .
e : Seeds of willow

not grazed, including all forested parts.

-ds, water plantain, and docks are valuab
o ur in some grazed areas here

le for waterfowl;

and dense€ peds of such plants oOccC

ecies of waterfowl and swamp -

_ roportion of the sp
A large PLoP 4 was found in this wetland

iting i thlan
inphabiting pirds of Nor
o ag well as upland game and birds of open country and

X .
conp & The native birds were

41 species in all.
orests, some ; ‘ ]
f spotless crake, banded rail, grey teal, shoveler an
kiwi,

pittern, . : |
grey ducks, New zealand pigeon, tul, kingfisher,

shelduck, pied stilt, pukeko, & species of parakeet,

shining cuckoo, fantail, grey warbler, silvereye,
black and little shags:

paradise

morepork,
white-faced heron, welcome swallow,

Other waterfowl and game birds included black swah

rriex. ‘ . .
- nia and Australian brown quail.

mallard, pheasant, Califor

i ta
K uri snails, a gecko (H. acificus) r and a skink {(C. orna
a = paclr-——2 =" Se—

species of fish are known from the streams.
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The apparent absences of fernbirds can be attributed to the
jack of low fertility wetlands, and of dabchick, brown teal,

and scaup to the paucity of permanent open waters with
fringes of dense swamp.

once this type of wetland was common in Northland, but now
almost all similar sites are intensively farmed. The total
size and wildlife values of this, the best remaining example
of the region, are béing reduced currently by wetland
drainage, stock grazing of forest remnants, conversion of
shrublands to pines and pasture, and removal of timber
(mainly totara for posts).

3.3.0: COASTAL AND ESTUARINE HABITATS

Bl 1 The estuarine ecosystem

Most habitats discussed here fall within the definition of an

estuary in Knox (1980): "a semi-enclosed coastal body of

water with a free connection to the sea; it is thus strongly
affected by tidal action, and within it sea water is mixed

{and usually measurably diluted) with freshwater from land
drainage."”

An estuary or habour is really a complex of habitats, each

offering opportunities for use by plants and animals suitably

adapted for those conditions. Each animal and plant is hence

restricted to specific zones where conditions best match the

ability of that species to use them, 1In broad terms, the

habitats within an estuarine ecosystem include open water,
inter-tidal flats of mud, sand, shell, or stone, vegetated
Zones of eelgrass, mangrove, rushes, sedges, oOr succulent
herbaceous plants, and often other wetlands dominated by
freshwater plants but within the reach of spring tides.
Adjacent open beaches, dunes, shrublands and forests may add
L0 the ecosystem's diversity and hence wildlife values.
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Compared with the productivity of other terrestrial and

aguatic systems, that of estuarine systems 1is extremely
high. Knox (ibid.) quoted a net primary productivity of

about 2,000 g of plant matter per square metre per year, and
land and 155 g for

compared this with means of 730 g for
In simple terms, an estuary is about

ocean productivity.
-grass pasture. This

four times as productive as good rye

results, in part, from the efficient mixin
the small size and rapid growth

ganisms, and from the hig

g and ready

availability of nutrients,
and reproduction of many of the or
turnover of materials by detrital feeders. Unlike

terrestrial systems, estuaries have a high proportion of

animals which feed on detritus - dead plant and animal

materials and animal wastes. These are either suspended in

water, where they can be extracted by filter feeders incudii

cockles, mussels and other bivalve shellfish, barnacles, an

tubeworms, or they pbecome part of the surface mud which

crapbs, mudflat snails, burrowing worms, SOmMe fishes and man

other animals sort and ingest. Along with the detritus,

these animals also take in suspended Or adhering living

bacteria and plant and animal plankton.

The main sources of
rushes, mangrove, eelgrass and other plants of tidal zones

run-off from surrounding lands provides some, but may brin

problem materials such as excess clay sediment, pesticides

and industrial wastes.

The above discussion shows that a large and rich food supP

is available in estuaries for a great variety of birds, fi

and other large animals, jncluding man. This ig reflected

high numbers of birds gquoted in the accounts of some of

Northland's estuaries (section 3.3.6) and for particular

species, €.9.., godwit (section 4.1.69), knot (4.1.78),

turnstone (4.1.77).

Few detailed studies of estuarine productivity have been

published in New Zealand. However, Knox (1980) and Healy

- 8=

(p<11l7, 1980) both quoted a study of cockle {(Chione
stuchburyi) production in the Avon-Heathcote estuary at
Christchurch. There, 4000 oystercatchers consumed
approximately 1,472,000 cockles per day in winter. Heal

115, 1980) gave an estimate of 550 million cockles at v
Pauatahanui Inlet, Wellington, where active filtering by thi
number of cockles was estimated to process 1.6 millizn . 'ls
metres of water each tidal cycle. e

Th i
ere is no reason to suppose that Northland's estuaries are
any less productive, and this is clearly of great importan

: ¢ ce
for maintaining large and diverse wildlife populations

3.3.2: i i
3.2 Wildlife of coastal and estuarine habitats

u .
bzst of Northland's coastline is used by wildlife. Southern
ack-billed gull, red-bi .
-billed gull, and whit
e-fronted ter
> n
ay be seen on most beaches. Waders such as variable
oYsSt ] i i
yd ercatcher and pied stilt are widespread on tidal sand
and mudflats, while tre -
‘ es and other elevated j
et objects on
nes are commonly used by kingfisher and shags Some

species of lizards :
_ occur widely amo .
and dry seaweed. ! ng beach stones, driftwood

3.3.3: F i ] i
eeding of birds in estuaries and harbours

As discus i

requiremej:: Z:szflcertaln species have specific habitat

e 111 be restricted to certain zones of an

large, undiéturbe:' £00s that those zones are sufficiently
ed, and not fully used by other species.

Some of the
common and less common birds of the region have

the followi
. in
_ 9 preferences, but it must be realised that the

up and
down the shore with tidal levels:

D

f::ze::t:;:légermanent or periodic): surface

. diverse.gulls, Caspian and white-fronted

o include gannet, shags. Oceanic
as shearwaters and petrels use larger

harbo '
ULS in stormy conditions.




(b)

shallow water.

tideline,
(1)

(i1i)

(iidi)

(iv)

(v)

(vi)

(c)

Inter-tidal flats, with or without temporary

-60_
especially true of smaller estuaries with urban areas, public

-59- . e : : .
roads, industries or lntensive recreational use on all sides

Larger estuaries are likely to provide a greater variety of
habitats, and more of each habitat type, than small
estuaries.

(Some species tend to follow the
while others feed on exposed flats):

mudflats:
white-faced heron, little egret, curlew

Large areas are usually remote from

pied stilt, royal spoonbill, & 4jgtyrbances

Hence, large estuaries tend to support a

greater variety of birds (Figs 4, 5).

sandpiper, oystercatchers, black swan,

grey duck. 40

sandflats: eastern bar-tailed godwit,
wrybill, New Zealand dotterel, banded

dotterel, golden plover, oystercatchers

08+NZ

- FSU
i .Surveys

little egret, lesser knot, curlew
sandpiper, sanderling, Terek sandpiper,
whimbrels.

shell-stone flats:

plover, reef heron.

turnstone, golden FSU

Survey

mang%oves (sparse or dense): far-easte

curlew, banded rail, white-faced heron,
shags, kingfisher, welcome swallow,
mallard, grey duck, gulls, terns, shini

cuckoo, fantail, grey warbler, silverey

and a variety of introduced passerines.
n =10 nllu n=8 n-g

< 500 ha | 500-909 ha |

n=7

muddy tidal creeks: brown teal, roval

spoonbill, banded rail, terns, shags,

white-faced heron, grey dﬁck, mallard. # 1000 ha I

salt marshes:.

, Fig 4: i i ;
fernbird, New Zealand g 4: Numbers of bird species in estuaries of various size classes

Jipit, marsh crake, bittern, grey duck in Northland. (Seabirds and wetland birds only.)

mallard. 3.3.4: Breeding of birds

' of estuaries and harbours
fhe breeding of birds which

use Northiand's harbours and

Flooded grassland, freshwater pools: eastern eStuaFieS can be summarised as follows:
bar-tailed godwit, pied stilt, golden plover, L. Residents. wWhile some individuals ma b d b
. _ ree
pukeko, white~-faced heron, glossy ibis, brown te Northland, Y eyond

south Island pied oystercatcher, banded dotterel

Most species require terrestrial high-tide roosts.
pastures or freshwater marshes serve this role for some,
most wading birds use undisturbed shorelines, islands, or

shellbanks.

value of some estuaries for the majority of species.

The non-availability of such sites limits the

many or most of the following birds nest
d Some nest within the estuarine habitats
] lﬁganks or islands, in mangroves, Or on

locally.
on sh

‘

*%ont' .
t-lguous sandpits and shrublands., These include

1/

Adjacel g——

t

e deinsc gulls, New Zealand dotterel, banded
dotter ¢

i el, banded rail, variable oystercatcher.

Other bj : :
e > irds nest in adjacent freshwater wetlands,
Thi



Fig B: Distribution of less commonly reported coastal and
migratory birds, 1969-1981.
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pastures, cliffs, or trees. Among these are ducks,
pied stilt, white-faced heron, reef heron, black
swan, shags, northern blue penguin.

2. New Zealand migrants., These species breed outside
Northland and regularly or occasionally migrate
northwards in winter (e.g., South Island pied
oystercatcher, wrybill, black stilt, royal
spoonbill, white heron). Large numbers of black
swan breed in the Waikato and use harbours,

Inset A

Parengarenga Harbour

Species C, G, H, J, 1"1. N!‘ Q,
P,R.S,T.W,A,B,c.

£, ', 6. particularly Kaipara and Parengarenga Harbours, at
other times.

B Overseas migrants. The large harbours of the
region have international importance for the number
and variety of Northern Hemisphere wading birds

) present during the New Zealand summer. More than
Inset B g g::;lglggggt E %%E%Eigﬁig‘é;n : 95% of Arctic breeding waders comprise two species,
C e (Long-bilied) Ry the eastern bar-tailed godwit and lesser knot
§ Egﬁ:‘z;?g’zzgiﬁ‘s E gé%“:‘;;ﬁ%ﬂi}{ﬁ: e (Veitch 1977), | simply called 'godwit' and 'knot'
G American Black- tailed Ql.ﬁirﬁﬁ"gﬁéﬁiﬁleé respectively, in this report. The distribution of
1 ggﬁgii?gigmerel ¢l Si‘gég‘;g rattler uncommon migrants is summarised in Fig. 5.
preel B E 5 e e o
Wﬁé ’E %ﬁfﬁéﬁi"éﬁﬁt 51 ‘é&:‘fﬁ%jﬁiﬂfﬁiﬁw Some species are apparently regular migrants or vagrants from
:' 5; :i,uc':l.'bl' ri. E %%E%ﬁ%:n:z;m ‘%1 Black L rern Australla. 50 far, breeding is not known in New Zealand for
R Sharp-talled Sandpiper

Pfgﬂcan. yellow-billed spoonbill, little egret, glossy ibis,

and cattle egret, while some, such as royal spoonbill, breed
'FH'New Zealand but may be supplemented by migrants from
Au%fﬁ alia.

Australia,
1

Inset D Some banded dotterel migrate from New Zealand to

but havg_not been recorded breeding there,

Mapplng and ranking

mmary (Appendix 3) includes every habitat with a major
Hildal beach,

e estuary, brackish swamp or lagoon, or
--roves.

There is no sharp distinction between
ine ang freshwater habitats (Section 3.2), and some

Kaipara Harbour
Species B, C, D2, F, 13, J, L,
N, 0, R, S, T, ¥, &, HI_

Wnangarel Har-bour'
Species C, G, J, Ky ¥, R, T,

scrublands are included in section 3.3 where they
v, w, % 2, B

itats.

10U,
ﬁ S with larger or more important estuarine or
nab
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Northland is notable for the number and extent of its tidal
estuaries and harbours, and a high proportion of these are
extremely important wildlife habitats.
Assembly of I.U.C.N. (International Union for Conservation

Nature and Natural Resources) met in Christchurch, and among

its resolutions passed the following: "asking the New
zealand authorities responsible for Lake Ellesmere, and a
complex of northern harbours including Parengarenga,
Rangaunu, Manukau, Kaipara and the Firth of Thames to
maintain their ecological value and to have them listed as
wetlands of international importance “"(I,U.C.N, 1981).
coastal wetlands that appear to meet I.U.C.N. criteria for

similar ranking are named in section 3.2.5.)

In 1981, the General, g,ite different reasons.

Othes

-63-

1en comparing habitats given the same rankings, it should be
aalised that coastal and estuarine habitats may be important
Some are notable for their
versity of birds, others for huge numbers of a small range
° species, while others are key breeding sites for uncommon
yecies.,

he summary often gives a minimum number of bird species

der "Features". This figure is for waterfowl, wading and

ore birds only, excluding those usually associated with

rrestrial rather than aquatic habitats. The data include

tecies from OSNZ and other published records,

2lculation of the area of estuarine habitat proved

Section 3.3.6 gives more detailed acounts of the outstandin

estuarine and coastal habitats of Northland (including threi

of those named above), and of some with high wildlife .
values. The few areas given lower ratings are mostly small
with heavy pressure from human recreational pursuits and

urban developments. Further studies of estuaries with lows
ratings can also reveal hitherto unknown values: €e.9.,
the w1ld11fe maps were printed, the Ruakaka estuary (habit&
467) was shown to have breeding New Zealand dotterels and
banded rails, sufficient reason to upgrade the ranking to

'High.'

Fach habitat registered received a rating based on its totag=

value to wildlife, despite the greater or lesser importance
of some parts of each habitat. 1In the Bay of Islands the
most important habitats were treated separately, as

collectively they constitute less than half of the coastlif
and total area of the Bay, whereas the Kaipara Harbour
they covered most of £
the wildlife vall

of the whole is seen as greater than any of its constituet

habitats were treated as one since
Harbour when mapped. In the latter case,
parts. Similar groupings of habitats were made in some 0%

cases.

o qh o
sifnp tidal channels, and how much,

.shwatet’swamp Zones or sand spits to include.

bitat a decision was m
1. ﬁ ade on wildlife habitat grounds

fficult; a problem discussed but unsolved by McLay (1976)

his summary of New Zealand's estuaries. Differences

tween observers occur through variations in deciding
gther to calculate the area of an entire closed bay or only

| =

Dif i
ifferences also occur in deciding how far to measure
if any, of adjacent

For any one

nt
Opography and consequently our calculated areas
ten qe vaate from McLay's.

-l

3 Featur i ifi
i e €S of some significant coastal and estuarine
4F habitats

wﬁ!kummary of the features of all coastal and

I
tuarine habitats is in Appendix 3).

. ’ﬁg.anding vYalue habitats

and £ ' A
9 ollowing sections the habitats are listed
+Ys DOt in order of importance.

{ |
-

SWamp (Habitat 233)

‘r"lsur
rounded by farmlands and divided in two

- Summar
S Y for other features. Ranked highly
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for its value to brown teal (an endangered endemic bird; se
sectin 4.1.32). That the brown teal is listed in the
international Union for the Conservation of Nature "Red Data
Book" emphasises the value of Helena Bay, the largest Known

roost for brown teal outside Great Barrier Island.

(Habitats 519, 522, 530, 549, 571, 572
600a, 607, 608, 620, 622) .

Kaipara Harbour
574, 575, 576,

The largest harbour/estuarine complex in New Zealand.
of the harbour (approx. 11%) lies to the south of. the survej
very diverse habitats for wildlife, many originally
but because of the importance

region.
mapped and ranked separately,

of continuity and large size, all areas within the harbour

have been grouped to give one ranking for the total harbour
One of six New Zealand wetlands which were specified by
I.U.C.N. (1981) for preservation (see 3.3.5).

Habitats: open water, extensive exposed banks of shell,
sand, and mud at low tide,, sheltered rocky shores and low
cliffs,_islands form undisturbed high tide roosts, mangrov.
abundant at Burgess Island and in eastern harbour arms,

saltmarshes grading into freshwater swamps. Little native

forest adjacent to harbour. The wildlife values of lakes &

North and South Heads and the harbour are mutually

reinforcing.

All common waterbirds of the region are present, some in
March 1978 saw almost 15,000 sa!

10,700 knots, 6,000 pied stilts

large numbers, €.9.., QSNZ,
Island pied oystercatchers,

5,600 godwits on single days.
the area for overseas migratory bird

These emphasise the

outstanding values of
(godwit, knot), migratory species within New Zealand (Sout
Island pied oystercatchers), and birds which are to some

degree resident (pied stilt). A high diversity of waterb?

includes migrants which are rarely seen in New Zzealand -

See Fig. 5. Important breeding areas for wetland birds SV

as fernbird, spotless crake, banded rail; coastal birds,

‘must

| "
pe
reeding
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e.g., by far the largest breeding colony of Caspian terns in
New Zealand is on Papakanuil Spit, a wildlife refuge (500 in

1978, and also 3,000 breeding white-fronted terns);
Zealand dotterel;

New
grey-faced petrel breeding on Moturemu
Island, and on low cliffs near Poutu. Important black swan
feeding and loafing area, probably serving Waikato breeding
a;eas. Breeding of pied, black, little, and little black
shags.

Human impact: most land adjacent to harbour is farmed;

exotic forestry;

some
shore margins roaded over short distances:
relatively high human population in the harbour catchment '
(10,000-19,399 in McLay 1976); one of three North Island
harbours ranked as "grossly polluted" by McLay;
fishing, shell-fishing, and boating. . ’
beds, some planted.

considerable
Extensive Spartina

Some reclamation of margins. The
effects of these on wildlife are not known, but no doubt the
great size of the harbour buffers immediate harmful effects

Kowhai Beach (38)

Sand i
nd dunes and beach with stone flats, compacted sand, and

uns i
table dunes with sparse low vegetation. The area is a

major i i
JOor nesting site for some coastal birds, most notably New

Zealand 1]
dotterel (9 in 1978); also nesting of white-fronted

tern (2
(200 to 1978), southern black-backed gull, red-billed

gUll UaIiab OY probabl?
Fa le StercatCher, banded dOtterEI' and
r

Pied stilt, i
ed &z It is also an occasional high tide roost for

birds
aré; lfrom Houhora Harbour (B.D. Bell, pers. comm.) The
.u_ 15 » - ) )
a£Sturba: gazetted wildlife refuge and is isolated from
isturbance, iy

A= The proximity of Houhora Harbour (habitat 37)

be import
=5 P ant to these nesting birds for feeding, and the

high rati

190 ratings for both ar

> 'l. n e i i
.wm¢d$¥ﬁ? s as reflect this reinforcement of

at i
least in part. Sand dunes near the

areas are encro j

. achin : .

ittempting to stabili gl S0 [GUECEnE Pine planting is
ise these. However, it is important that

‘Plantings
. g9s be kept clear of the breeding sites, and

2d éétes maintai
: ained on the vehicle tracks into the area,
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Parekura Bay (Bay of islands) {(162)
abitat lies in two relatively

The outstanding value of this h
large roosts of brown teal which occur here (up to 30 birds

in 1980, which increased to 100 birds in 1982, -after fencing
was done to prevent cattle reaching the roost areas [R.
A tidal mudflat with mangroves and
jointed rush saltmarsh in upper reaches; Ssome fringing

manuka grading into secondary forest of Cape Brett (163)
Roads on or close to the estuarine
Other species include

Anderson, pers. comm.]) .

across a public road.
margin on three sides of the habitat.
fernbird, banded rail, pukeko, and common coastal birds.

Parengarenga Harbour (20)
'an estuarine harbour with a long indented coastline.
sand and mudflats;

Largely
Low tide exposes extensive eelgrass,
mangroves and saltmarshes with jointed rush and sea rush,

in upper tidal arms. Large

grading into freshwater swamps
also islands withi

sand-spit and beach included in habitat;
all these are valuable undisturbed hightide -
Some harbour maréins are buffered from

harbour -

roosts for birds.
stock by manuka scrub and a few coastal forest remnants;

other margins are farmed tO tidal limit. Cattle reach some

islands at low tide (e.g. Kaipochue I.);
these, or tidal areas generally is incompatible with other
some exotic forests are adjacent to

their presence on

estuarine values.
narbour; loss of fernbird habitat is likely with some

proposed plantings near habour especially on the sandspit.

Harbour waters noted as nalean" by Mclay (1376). Spartina

present.

Oone of New Zealand's major wading bird harbours, with

probably the greatest bird diversity of any habitat in
Northland; especially important for migratory birds. one
six New Zealand wetlands which were specified by I.U.C.N.

(1981) for preservation (see 3.3.5).

eelgrass, mud and sandflats,

- margin, .
- MAIgins remain for railsg
[ 4

develo

1S present.
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Rarer migrants {(Fig. 5) have been recorded by OSNZ a
an

Othefs= ?-9- Edgar (1971b) recorded large number
species, including knot (2,100 in 1969) , turnst s of mény
1971), godwit (1,500 in 1971), wrybill (come £ one (800 in
Island in winter), banded dotterel (1,500 in l;::)So;:h k

» blac

swan (many from Waikato wetlands). Nesting New
dotterel, banded dotterel, white-fronted ter =aland
n;

and fernbird occur on the fringes banded raiil

lt

a

means fewer and 1
ess freguent bi
ird observati
ilons are made h
ere

of 40 or so specie
S probably underesti
. ] i :
birds which use the habitat mates the variety of

Rangaunu Harbour (56)

1l

New Zealand 0
: O ne 0f six New Zea
specified by I.U.C.N land wetlands which were

L {1981) fo .
Outstanding area for w T preservation (see 3.3.5).

ading birds, with large beds of
raised shellbanks {especially

Rangiputa ban '
L)z k), islands. Shoreline is relatively short
rter

-
than those
=1dll T Oof Parengare
nga and Kaipara, b
¢+ Dut some unmodifi
ed

fernbirds, and are also high-tide

Pment have reduceg tilatS. Roading and land
e values of some sh
ores,

— . B
LOosts for birds of tidal

Spartina

T
Hi

gh numb
bers of some waders such as tu

SR(EN000 in 1

L oyov Ay L), k

T « Knot (1,000 i .

Eg?gbf.and also rich in birdrs 0 in 1978), pied stilt (224

deéd migrants,
peE"‘--A}neriCan

rnstone (800 in 1978),

k. pecies including rarely
gar (1971 a, b) noted western

whi
little terp (4lm?rei; terek sandpiper, far-eastern
n 1971; 27 in 19 i

d 78 during our

Notable

B ¢+ too, f

S o 1 r Lor New Zeala : .
chicks in 1971, Ad dotterel (13 in 1978,

Caspi
SPian tern, wrybill. Also see Fig
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Major nesting area for some birds, especially on the
New Zealand dotterel, white-fronted and
Shags (pied, little) nesting
Leiolopisma

Rangiputa Bank:
Caspian terns, red-billed gqull.
Lizards Hoplodactylus pacificus,

The importance of Rangaunu is enhanced by
as breeding and high-tide

in mangroves.

smithi present.
proximity of freshwater wetlands,
feeding areas both east and west of it; also sand beaches of
and, probably most important for

in the chain of major

Karikari Peninsula,
migratory birds, its central position
harbours {(Houhora and parengarenga to north, Kaipara and

Whangarei to south) .

Takou Bay (109)

The beach from Haimana Pt southwards,
and the

the lower reaches of

Owaraia and Waimanga Streams, lower Takou and

Hapuawai Rivers are included within this habitat.
areas of sedges,

Vegetation: some mangroves downstream;

flax, and long grasses upstream;
The area's main value is for brown teal, one of th
The island in Takou River it

pohutukawa on some

margins.
largest roosts on the mainland.
a favoured site by teal, but Owaraia Stream is
habitat, with a similar cover of flax, jointed
grass. Breeding pied shags (5 pair 1978),
dotterel, variable oystercatcher, all north of
makou River mouth.
through lack of public rocad access,
contributes to the continued presence of

also good
rush, ungrazei

New Zealand

Casplian tern,
The whole area 1is relatively undisturbed
and this no doubt

brown teal, and to

the breeding of other species.

Whangarei Harbour (386)
A deep-water harbour with extensive tidal sandflats, mudflat
and shellbanks. The permanent channels of deeper water are€
and the habitat comprises 10 discrete areas
The largest area li€
but

not mapped
extending into this from most shores.
in the south-west and includes the Mangapal R. estuary,
every area contributes to make a diverse tidal complex.
saltmarshes, and stony beaches
Some

Mangroves {10% of area},
(locally on northern shores) add to habitat variety.

margins lar
indus!
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coastal forests give a zonation from shore to ridge top (e.q.
nabitats 425, 426, 430) but, unlike Ngunguru Estuary, mostly
from rocky shores rather than salt-marsh or mangrove
communities.

Local ornithologists have listed some 47 wetland and c¢oastal
bird species (1970-80). Of particular note, and occurring as
residents or migrants, are fernbird, banded rail, marsh

crake, New Zealand dotterel, wrybill, banded dotterel, godwit
turnstone, knot, shags (pied, black, little, little black) '
herons (reef, white, white-faced}), grey duck, shoveler '
mallard, paradise shelduck, grey teal, terns (white—fr;nted
Caspian, fairy, little), pied stilt, oystercatchers, commonr

gulls, pukeko, Arctic skua, N
 Northern blue penguin
golden plover, .  Jamne

(Fig. 5).

A variety of rarer migrants has been recorded

Parf?sh {(1979) reported nesting within the harbour boundari
of pied shag (68 birds), reef heron (4 pairs), grey duck :s
@?%%ard (often nest on hollow mangroves), New Zealand .
:égfg;;zckeﬁ gull (50 pairs), Caspian tern (35 pairs),

=011 ed gull, black and little shags, white-fronted tern,

kingfishe.
gfisher, skylark, welcome swallow, silvereye, rosella

; |E§"ba!r' .gt. k'.:ﬁee"ﬁ. (
araxeet (one nest in hollow
M e, mangrove and
inﬁkbdﬁced passerines . SRSl gEnseE

L
—

Considerable ificati
e modification has occurred: northern and western

: e ijiz rZZiid; S?m? ?s causeways; reclamations for
-jéﬁlspr;adin aCIll?les' rubbish dumps; Spartina
e porz. ?esplte the concentrations of
-a'%s s ; a?rpprt, and industrial development,
oes - (197:r1ety of birds, some occurring in high
| .%Bférybill ) recorded 2000 knot at Takahiwai
i b at Port Whangarei (10.8.79), and up to
@ ~dte summer with 200-300 overwintering each
I‘.

4L f.’ﬂ_,:"
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must be important in "puffering" adverse
Planning for multiple use of

The large area
effects of such modification.

the harbour resource should incorporate wildlife reg

Whangaruru Harbour (upper) (195)

The habitat of outstanding value inc
Punaruku Estuary.

parts of Whangaruru Harbour and Some

mudflats occur, with extensive mangrove and jointed rush
rurn grade into manuka scrub or
) are within 1

communities which in
The extensive Russell Forests (226
Highest wildlife

t least 3

farmland.
2 km of most parts of the estuary.

importance is given to the area for presence of a

roosts of brown teal:
roosts in Punaruku Estuary. It is poss

teal nest in the Russell Forest nearby.
ate Forest.

ible that some brown
Much of the

estuary's catchment lies in St In section

3,1.4(b) there is a disc

the forest could affect the downstream habitats.

Other birds include fernbird in manuka 2zones, panded rail,

kiwi on fringes, paradise shelduck,

passerine birds.

Stock enroach upon the estuarine zones from many points.

Spartina grass is present.

3.3.6(b): High Value Habitats
(Five of the 14 habitats given this rating are

discussed below;
summary, Appendix 3.

Hokianga Harbour {(202)
Tidal harbour with long narrow a

rms extending well inland.

Not a major migratory bird
ragmented and predominant
extent of sandflats and

areas at low tide are f
with mangroves and saltmarshes;

beaches is very limited.

contiguous with harbour occur at a number of points:

areas

uirements

ludes the upper estuarine

50 birds near Tutaematai and 2 smallef

ussion on ways in which management

other common coastal and

the remainder appear only in tht

harbour, perhaps because exposed
1y mudflats

Marginal shrub zones, and forest®
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some registered as habitats of note (habitats 146, 201, 240

. . 4 r
all of high importance). The wildlife values of such forests
and the harbour are complementary (section 6.1l.1[c])

Excellent areas of saltmarshes and mangroves contain banded
rail (perhaps the highest population in Northland), marsh
crake (OSNZ report 1980), spotless crake, fernbird. A small
but apparently permanent roost of brown teal in tidal reaches
of Mangamuka River; moulting site for c.200 paradise
shelduck near Motukauri and possibly another site near
Motukaraka. High diversity of New Zealand waders, shags
ducks, gulls, terns - some in fair numbers: the survey ’
found 100 of each of pied stilt, banded rail, pukeké
white-faced heron, black shag, little shag, little bl;ck
shag, mallard, grey duck, white-fronted tern,

gull, southern black-backed gull;

red-billed

: and others, includi

white [ i : bore.

X te heron, little egret, reef heron, in lower numbers
rea ; .
=3 also valuable for human recreation, fishing, and

transport route, ’ -

Main dist
urbances are from clearing of surrounding lands
r

stock i i
-OCK grazing on tidal flats, reclamations and roading on

Y a l

ﬁﬁﬁﬁi&ln b
- ul:_L'.__t.t.tm er of permanent villages and a large summer
1lation. -
pulation The navigable central channel and fringing roads

n littl i ;

hiﬁg e e.undlsturbed habitat exists, including a lack of
- Lt = 26 1 .
98 BRCE€ LOOSts, Spartina is abundant on some open flats

and under m:
B ©f Mangroves; the effects of Spartina on habitat

r

ded by a .
by appropriate conservation planning

this might be
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providing an invaluable link for bird movements between thog
areas. Western margins largely farmed and roaded, but
unmodified eastern side is particularly valuable (an

estimated 100 + fernbirds there, and the main high tide roog
is on east side opposite Te Raupo). Very important area for
some wading birds; e.g. Edgar (1971.Db) noted 2,750 knots

compared with 100 in other harbours of the northern part of
also 1,100 godwits.

particular note during our survey in 1978 were terek

Northland at the same time; Species ¢

sandpiper, New Zealand dotterel, golden plover, reef heron.
Marsh crake reported (M. Bellingham and A. Davis, pers.
comms.) .

The presence of Kowhai Beach complements this area (see noil
on habitat 38), and the Houhora Harbour and peninsula shoul
be regarded as an entity. Recreational pressures must be
palanced against the high wildlife values as the former

increase.

Mangawhai Estuary and Spit (517}

and housing have modified the margins of
and the habitat is largely tidal sandfl

Farming, roading,
much of this area,
with limited areas of saltmarsh grading to shrubland in ugj

b

tidal reaches of streams. Vegetated areas still retain

1
‘an

Wnakareora is included.
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Matapouri Estuary (317)

A relatively small estuary with obvious modifications
resulting from roading, urban development, seasonal
recreational pressures. However, a high diversity of
habitats exists here, which appears to maintain a good
yariety of birds, including at least a pair of apparently
resident brown teal. The habitats: 35% of area in
mud-flats, sand, and water at low tide; 40% mangroves;
saltmarshes grading into brackish and freshwater swamps.
some small patches of coastal secondary forest are continuous
with the estuary {(part of habitat 316) but most of the
immediate catchment is farmed.

25%

. _ Banded rail, fernbird,
variable oystercatcher, pied stilt, little shag, and other
more widespread birds are also present.

Ngunguru - Horahora Estuaries (344)

A.?arge and complex mosaic of wetland habitats was mapped as
one habitat h i
- o ere. Open sand beaches, a sandspit, tidal
udfiats and sandflats, saltmarshes and mangroves, brackish
and fre i ii
a'fﬁgénwater swamps with diverse sedge, rush, shrub, flax,
cabbage tree communities. Regenerating forest of-

Whole area is also continucus with

1 I

5 - f‘ _-- .' 4
#ii;@%@ M%Ffst habltags (342, 343, 345) and part of the value
_”,E@@ wetland lies in this rare occurrence of unbroken

the onli
regular nesting area for fairy tern in New zealand. This
part of the habitat is a Wildlife Refuge. Until recently
fairy terns nested at Waipu Beach (habitat 488).

wildlife values are on the sandspit and island -

In 1979, the Mangawhai sandspit also had nesting Caspian t
(80-100 pair), white-fronted tern ( 100 pair), New Zealand
(20-30 paif
Ten golden plover were present on 26 October 1980 (OSNZ 18

dotterel (15 pair), and variable oystercatcher

Reduction of human disturbance and maintenance of the pr?

vegetation are important for the retention of this valuabé
wildlife breeding area, but currently there is heavy

disturbance by dune vehicles, casual picnickers and dogs:

communities.

Some species such as fernbird appeared most

@@;lo: i
.#ED@,ajlthe boundaries of swamp and shrubland.

L

bsence i
Sou Offexten51ve open tidal flats reduces the
“unities ;

= Or both variety and numbers of wading birds,

& h h‘“bro .
= portion o :
ns where f vegetated wetland, with long

cpen water me i
g ets vegetation, creates habitats

ther bird
e S Oon a scale unknown elsewhere in

3

not
i Zble for banded rail, bittern, fernbird;
ealand and banded dotterels, kiwi,

i i
(L in 1980), white heron. Other species



-7 A

include variable oystercatchers, pukeko, shags (little,

pied) , gulls, white-faced heron, ducks (mallard, grey)s

paradise shelduck, upland gam
and brown guail). New Zealan

sandspit (OSNZ 1982).

Habitat 1s relatively unmodified;
cattle and sheep graze SONME drier areas.
m nearby residential development,

and clearing;
However, pressures fro

including recreational use, appear to be growing.

EXOTIC FORESTS

3.4.0
Exotic forests of Nor
since they are regar

managed rotationally as outlined below).

Exotic forests of Northland
possessed some exotic forests {(mainly

3.4.1:
Altnough Northland

mid-1970's, there has been a great

lanting during and since our survey.

pines) before the

acceleration 1n p
areas of scrub and some native forests have been cleared
rtainly including parts oOr all of some ar

The fauna most directly affe

pines, almost ce
mapped as habitats of note.

by this change from indigenous to exot

kiwi, fernbird,
and Hochstetter's frog, and this is discussed in sections
4.1.1, 4.1.126, 4.3.1, and 4.4.1 respectively. Other fal

of scrub and forest are losing an already diminished

and the fragmentary network of forest
for bird movements ig further reduc

resource,

scrub 'corridors' ed.

3.4.2 Bird use of pine forests in New Zealand

Not all the conseguences of exotic afforestation are

necessarily harmful to wildlife,
niferous forests can support certain native b

n densities at least as high as in neighbou

that <o ird

species 1 ring

native forests.

e birds (pheasant, California
d dotterels breed on Ngunguru

some peripheral drainage

thland were not surveyed for wildlife
ded as temporary wildlife habitat (unl

ic vegetation ine Lud!

nectar and fruit-eating birds, green geckd

tiglands’

however. It is acknowlés

This is reported specifically in Northl#
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for kiwi among pines of the Waitangi State Forest but special
features of this site may contribute to their success there
(section 4.1.1}.

qiou? F1979, 1980) found some other native birds in higher
éénleles among pines than in native forests of the Nelson
district. Extrapolation of his specific findings to
Northland would be unsatisfactory, not the least important
%ea§0n being that some species of his study are not resident
lnjmorthland (brown creeper, robin, bellbird) and others are
r?presented by different subspecies (tomtit, fantail, weka)
Glbbfs observations (1961) in the Kaingaroa pine for;sts ne-
Rotorua are probably more relevant, although again his stud:r

area contained at least two nati i
. 5 ive birds not now in
(whitehead, robin). vorehiand

Both C 3 i
.“#f Clout (1980) and Gibb {(1961) showed that it is the
IS g LI

Sectivorous native birds which are most common in pines

eriodi '
.;\ ﬂ; ic fruit and nectar feeders such as tui, bellbird, New
Zealan ' ’
-I:_??lplgeon, kaka, and parakeets are absent, or t th
most, seasonal or va . bi | , . ;
TRELE grant birds from other habi '
T o3 er habitats. During
= years of growth, pine forests can be excellent

- for upland game.

f
€

d

drawback o :
.hﬂgeigébit i fOrests of pines (or other exotic trees)
B at i !

o S their temporary nature. 1In the early

owth

' perhéps up to eight or 10 years, pine
e e Tf§U1table habitat for birds which use rank
: inches, pheasant, gquail) but these birds

L
“onfined to fj
. irebreaks a .
& closed canopy. nd forest margins as the

'l'eu ver

B 5 The period over which native
eate i
St use of exotic forest varies with
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6.0.0: RECOMMENDATIONS
Recommendations nave been made throughout this report, but
these and others are drawn together in this section.
6.L.0: HABITATS
6.1.1:2 Forests and scrublands: general
(a) The vast reduction in area which has occurred in the
region means that all forested

In districts where
risland habitats',
important for the

native forests of the

habitats of note shoul
in scatterind of

11 the more
and the maintenance of local

d be preserved.

forests are nNow a th

the retention of these is a

movements of native birds,
wildlife populations.

rests of the region could be regarded as

(b) As few fo
tintact' s bitats should be
undertaken by:
(1) gontrol (aimed at eradication) of wild a
ﬁotably goats, wild pigs, PpOSSUmMS, and feral

livestock;

restoration of forest ha

nimals,

o exclude domestic livestock;
which have been heavily

timber removal, fires,

(ii) fencing, ©
(iii) re-planting in areas
damaged by animals,

creation activities, etc.
ource nationally.

£ small area, are

re

1 forests are a rare res
d are ©

lost their full
Even the large forests
s with shore

{c) Coasta
those remaining in Northlan

severely modified, and have

-skyline seguences.
t have lost their 1link
and Warawara State

er forest habitat®
or

shore-to
approach the coas
Waima, Waipoua,
a few small
oves, saltmarsh,

vegetation e.9-
Nevertheless,
e connections with mandr
The protecC
e most important fo

1 and shore birds.,

Forests.
still hav
rocky shore vegetation.

estoration of others ar
coasta

the
and

and nectar-eating birds,

in lizards and native iand enails.

certa

Most ©Of

which

tion of all these:'
r frUit

(d)

(e)

(£)

(9)

(h)
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Northland has &
§ many speci
northern limi pecies of anima
mits of their distributiin:ndagéang at the
’ these

populations
- otabic in ts?:ui:sbe preserved in their habitats M
but also importa pect are the forests of the Fa' ost
MangonUi-WhangarZ: :re the forests of the <R
Hereki . casts, the Maungatani
ForeZin:;dP:ij;' and Otangaroca State inZ::s?ange ands
habitats of note :z::: which have not been registered
should be protected TEaVe many values for wildlife :S
'forest islands' me;t' 6y contribute to the pattern'ofnd
area available for ¢ ioned ebove, and add to the total
management, many unror?St wildlife. With protection and
could be rated as h :?lstered habitats would improve n
ALl aress o gggeqta ltats of note in years to come o
controlling waterh and scrub play important roles ;
values of downstre:uH“of? and protecting soil. The n
retention o nativem habltaes should be protected by th
see discussions und Ve?etathH in the catchments avae f
3.1.4(b)} and Man er-'R?ssell Forests' [section
Scrub and shrublazzngl River wetlands [3.2.6(c)].
value to wildlife wi_shoeld be recognised also for theij
ERBIFEFE (St foz b%ch is ?Pecifically adapted for s ir
Furthermore, it\mu: trds, kiwi, upland game). e
of such wildlife int be rea}ised that long-term retenti
habitat management th:§e Sites will probably need ion
the habitat to ind;ceT 1s would involve clearing parts of
in scrub which would ozzme ?Ounger stages of succession
towards forest [sectio Sruise advance successionally
Every habitat of th o oeerte)l
Bner ibntion o thee fo%lowing forest species of limited
I reglen or nationally should be )
species SPECificallgedWlth the conservation of thos
red~crowned Parakeei as a major goal: kokako, kaka )
Pied tit, the skink ; ¥EIlov—crowned parakeet, bell;ird
Hochstetter's frog kelo%oplsma striatum, green gecko ’
’ auri snails, flax snails. s,
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Forest Pine plantings between
o .

forest should be managed so as
for movements of pied

(e) Conical Peak - Dome Stézz
these two areas of natt e
to retain a permanent ~COrri

tits [section 3.1.4(b)]-

Mareretu State Forest. -
:ning for Hochstetter's e nis

e gt should be directed at conser

managemen

114 pigs [section
] particularly by control of wild p
population,

. 3.1.4(b)1.

ea
This is perhaps the key ar

s ion, and
(f) g in the regl

. 6'1.4
should retaln
11 Forests. Forest management e ross -
B et and extensive native fores e
iNnuous ' e .
con%l inal and other gradients [secti o dontarll
e This is an important reserve, aree
idge. e
L o d kauri snail: control of wild p
e ive fauna.
- is needed to protect the nati
possums 1
: Freshwater wetlands | i acea which el
" iew of the severe reduction e Mordhiand)
R freshwater wetlands
e e be reserved.
o aining habitats of note should
all rem
§ rge areas of
i ‘wetlands which incorporate la gor )
P e lised or non-mineralised swamp e e
inera .
mlne' larly rare, these should have
particu .
priority for reservation. N

should be
t diversity of wetland types
The grea

valuablé
" 1ands" (Section 3.2.1) are
infertile "gumia

i and have 2
i1dlife (particularly fernbirds)
for wi

1 1 ‘,l. \"} ol g ret, ill he
d'S

features of such wetlands.

i ife
of their disturbance toO wildli ;otor
i h
tion, and the fragile topograp vl
vegetation,

d be
. cycles shoul
including moter ¥ nds of sand-duné

(d) Because

vehicles, .
prohibited in and near the we

m~anim Yy

(e)
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No further Plantings of exotic forest should occur
in or near wetlands in Sand-dune country,
can be demonstrated that such forests woul

effects on lake and groundwater levels (Se
3.2.4(a)).

unless it
d have no

ction
The most important wetlands in this

reéspect are those of the South Poutu (north head of
the Kaipara Harbour) ,

Estuarine and coastal habitats

Some of the greatest wildlife significance of
Northland lies in the number and large area of

€stuarine systems which the region possesses

{sections 3.3.1-3.3.4), A number of these have

international significance (3.3.5).

with forests and freshwater wetlands,

habitats have lost a relativel
development,

When compared
estuarine

Y small proportion to
but most have Sustained some loss of

nearly always of the fringing natural
communities of marshes,
dunes.

area,

Rangrove shrublands, or
It is recommended that conservation of

remaining estuarine habitats of note should
over-ride recreational, residential,

and commercial
pressures to use such areas.

Within most of the estuarine habitats, the following

ents and must
ons 3.3.2,

are seen to be the most vulnerable elem

have precedence for wildlife (see secti
3.3.3):

(i) Sandspits and Shellbanks [see also 4,1.57 (New

Zealand dotterel), 4,1.101 (fairy tern), 4,1.98
(Caspian tern), and others];

(ii) Salt-marshes, mangrove shrublands, and brackish

Swamplands [see banded rail (4.1.44), marsh

crake (4.1.47), brown teal (4.1.32) and othersj;

(iii) Tidal sandflats and mudflats [see 4.1.51

(waders) and Subsequent sections on individual
species].
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(c) Specifically, and in line with recommendation -168-~
6.1.3(d), motor vehicles, including motor cycles,
should be prohibited in and around wildlife habitats North Island brown kiwi (4.1.1
on sandspits, dunes, shellbanks, and also in the New Zealand dabchick (4'1. )
wading bird feeding areas on intertidal flats. Dogs Reef heron (4' -3)
should be strictly controlled in such sites generally, Australasian bittern (4.i.19)
and prohibited from the most significant areas, Brown teal (4'1'21)
especially bird breeding sites. Banded rajl (4'1'22)
Ne? Zealand dotterel (4-1.54)
(d) Specific management should continue or be undertaken Fale tern (4.1'17)
for improvement of vulnerable sites and species e.g. Sites in New Zealang are.i. O1) (The only breeding
the fencing of brown teal roosts (4.1.32). North Island fernbirg (4 ln o etand.)
North Islang kokako (4.1.127)
(e) Restoration of areas of native vegetation should be Shoft'tailed bat (4.2'i47)
undertaken on land above the tidal zones, to link Striped skink (Leiolopisma.s; %
those zones with existing native forests or shrublands Green gecko (Naultinus ele S (43,20
Any plantings should ?:ChStetter's frog ans) (4.3.1(e))
aX snail (Placostylus hongii) (4.4.1)
(4.5.3(a))

[see recommendation 6.1.1 ()],

be propagated from locally occurring stock.
While Casoi

Pian t .

€INns are neither threateneg

nor of limjiteq

di , ,
1str1butlon, the New Zealand

6.2.0: Indigenous fauna
specific recommendations have been made for certain species in Supportec
e - .
d by migration from elsewh
ere.

the text of this report, particularly in section 4. Some of largest
breedlng colony (section 4

the key issues are re~-identified below:

Endemic species to Northland

6.2.1:
e following in theit

Every effort must be made to protect th

habitats:
these thre
e
Northland green gecko (Naultinus grayi) (4.3.1(d)} thr bird species fall into
4.5.3 (b eatened or of restrict a the category of national
T these birg ed distribution!® onally
s . n', o
Makes it difficult to specify The mobility of
Protective mea
sures

Flax snail (Placostylus ambagiosus)

Kauri snails (Paryphanta b. busbyi, P.b. watti) H'h

Phreatened breeding species and species of 1imited

6.2 : i
3 Migratory birds

The gjy i
discusg . gratory birds which
d in some detail (3.3.1-3.3,4 (98 Northland has peen
. - L) r and 4.1.51)

6.2.2:

national distribution
The following species have significant populations in the
ion, but are nationally threatened or of restricted
Their habitats, particularly breeding areass

reg
distribution.
The mosgt

should be protected in the region: th
@re are also annual migratjon £
S O0f birds to
and from Pacifj
ific

and A g - -
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ted e - . F

4.,1.31).
dotterel (4.1.58), grey teal

; d

st-breeding an
- the major area for po d pied

Northland is also 1.63) and South Island P

and is used spasmodically.b -
he South Island e.g. white

i 4
non-breeding wrybills
oystercatchers (4.1,52)t ”
birds which breed only 1in e

bill .1, '
royal spoon
(4.1.17},

v other

responsibility to maintaln
for part of their life

, ational
as an intern
w zealand h e here

Ne .
. hich com
g for birds W :
hablta® Northland's importance 1in of its geo
; because . :
£ the country:; ¢ available it is the host

histories.

ions ©
ost region .
o nd the amount of habita

graphical

location a
egio . ]
o as of habitat must be p'
3 i ory birds, / .
whangarei, Ralpara,

eserve i
particularly in the

Lar . :
nmodified state for migra
u

and
u

a, Rangaunu,
f Parengareng

harbours ©

Houhora.

e
l

s into the wild must be

6.2.4: -~
leases of birds or other an
Re

o
] , . the effects ] .
treated with caution potential risks involved

r
f released weka on othe

i e
protected species show th

s should be:
any release

. mended that

It is recom

h a 7

unless

(a)
(b)

i is extl
he species 1
ived from local stock, t
derlv

Northland;
of species which =
or declining native specles.

s t
demonstrably pose no threat
(c}

bin
th Island ro

white 4 bellbirds (from adjace S
& kland) could be con sind.
© Factors caudss=

The
in Northland, 8 o

r than from south o occur.
rathe eka should not
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t offshore isiai™=
ed aJ:_ I

Further releases of w

and black stilt {(4.1.89).

this is greater than that

d.
A in New Zealan
. bird species

for most of the migratory d in an undisturbed and
n

net 1f

o other &
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are suggested for IE™
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decline of kaka, native parakeets, kokako,

snails and some others require further rese

brown teal, f1ax
of these animals are likely to Succeed,

arch before releases
Unless effective

6.3.0: EXOTIC FAUNA

6.3.1. Mammals:

the Wildlife Service
mammals asg being threats to wildljfe,
control wherever practicable.

4.2.2 and the following recomme

regards all exotic
and advocates theijr
Reasons are given ipn section
ndations stem from these:

(a) Wild Pig: Priority for control s

hould be in the Far North
and other areas with flax Snails,

but ideally wilg pPigs should
note,
should be under Supervised control at all

be eliminated from all habitats of

Pig hunting dogs
times.

(b} Goat: ideally,

feral goats should be eliminated from all
habitats of hote; priority should be given to clearing them

from isolated habitats where there is little chance of

re-infesﬁation, and from areas rated more highly for wildlife.

(¢) Deer: e€scapes from deer farms

should have the highest
Priority for recapture or eliminati

on.,

}d) Cattle: fencing is needed to separate pastures from
forest, estuaries and parts of freshwater wetlands.
should be for higher-rated habitats,
removed from

{@riority
Should pe
Far North,

Highest
Feral cattle

all natural areas, Particularly in the

Stock have Some useful roles |
4.4.2(d)] but this should be u

rienced in wildlife requiremen

n freshwater wetland
@anagement‘[

nder the control of
Persong expe

ts,

the worst effects of pPosSsums are yet to be felt in
Controls (with full consideration for non-target
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