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1.0 INTRODUCTION

Estuaries are transition zones of fresh water and salt water, with frequent fluctuations
in geo physical elements such as climate and geology. They are interfaces of the
land and ocean meet, therefore contributing to a unique ecosystem (NIWA, 2008).
Estuarine environments are zones of deposition, where sediments carried by rivers
through land and by the sea through, making estuaries nutrient rich (Wassilieff,
2009). “Estuaries are one of the most productive environments on earth” (NIWA,
2008) and are often used as a refuge from the open sea by plant, animals such as
birds and fish.

The Manawatu estuary has been granted international importance under the Ramsar
Convention when it was established as a Ramsar site in 2005. The Manawatu
estuary is one of the largest estuary in the lower North Island (Hansford, 2003). The
main inflow source of fresh water is from the Manawatu River, and has and average

annual rainfall of approximately 850 mm.

The estuary also holds significant ornithological values and provides refuge for
thousands of migratory birds (Frost). “The inter-tidal mudflats and the biota that live
within this inter-tidal zone play and important role in the habits and timing of
migratory birds” (O'Connor, 2008, p. 1). The estuary plays and important role in the
breeding ground for native fish, and feeding grounds for many migratory birds.

Several native species of plants are found the estuary as well.

According to the Horizons (2002), average rainfall in the Foxton area is 858mm per
year. Rainfall is fairly evenly distributed the whole year, February being the driest
month and July the wettest. An important aspect of the climate that characteristic of
this area is the predominant westerly winds, which often reach gale force. This has a

significant impact on the physical shape of the coast.




image9.jpeg
1.1 Study site

grass goght o ‘”e’ 4 x ‘-’?(Wiﬂg
\ toilets \ o , pines
md‘ housing ey
b information \y 'kﬁwygvye .
kfosk ‘ / e ;

' * O waimng x\1 e r
V * * * Ptrack (low \ggikifnggk ™
,,,, ‘ i % * ¢ Ntide) ’ Y
' "‘a x » N viewing
eebollards mudfiats atform

stream

main
roosting
ground for

waders at
; - high tide
®
| 2 mudiats X
# walking/vehicle s
2 J frack to beach * bollards 200m

Map 1: Map of case study site. Prov1ded by the Manawatu Estuary Trust.

The Manawatu estuary is located approximately on the west coast of the North
Island, five kilometres west of Foxton, a township of the Manawatu region as shown
in Map 2. The estuary covers approximately 200 hectares in total and is situated at

the mouth of the Manawatu River (Cromarty, 1996). Due to the environment that the
estuary is located in, the case study site chosen have been focused to an area of

easy access and adequately represents the natural heritage. The case study area

has been narrowed down to a location, approximately 40 hectares in size. The site is

easily accessible by vehicle and foot, and comprises of shrub/ grassland and

mudflats as shown in the Map 1.
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2.0 GEOLOGY AND SOIL
21 METHODOLOGY

The soil and geology is a very important aspect of the Manawatu estuary. Soil
profiling was done by use of the following terms and descriptions from the book —
‘Soil description handbook’ (Milne, Clayden, Singleton, & Wilson, 1995).

Nature of described sample

Fresh sample:

Soil profile was obtained from fresh material; therefore it has not yet been exposed to
elements of the weather. This means that the soil material has not yet suffered
‘discernable wetting, drying or oxidation between the tie obtained and the time
described’ (Milne, et al., 1995, p. 35)

Aged sample:

Soil profile that has been obtained from an exposure face not created immediately
before sample was taken. “or any sample that has suffered discernable wetting,
drying, or oxidation between the time obtained and the time described” (Milne, et al.,
1895, p. 35).

Boundary distinctness classes (Milne, et al., 1995)

Sharp: change to the next horizon occurs within a zone 0.5 cm thick
Abrupt: change to next horizon occurs within a zone 0.5 — 2 ¢m thick
Distinct: change to next horizon occurs within a zone of 2 — 5cm thick
Indistinct: change to next horizon occurs within a zone of 5-10 cm thick

Diffuse: change to next horizon occurs within a zone over 10 cm thick

Shape classes (Milne, et al., 1995)

Smooth: boundary surface is a plane with few or no irregularities and usually occurs
at the same depth across the profile face

Wavy: boundary surface has broad, shallow, relatively regular pockets and none
deeper than they are wide

Irregular: boundary surface has pockets which are deeper than they are wide but not
recurved.

Convolute: boundary surface has pockets which are deeper than they are wide and

in parts, recurved.
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2.2 LOCATION

Soil sampling site

— -
Map 3: Location of soil profiling sites in the Manawatu Estuary

¢ = Soil profiling site

Profile one:
The profile is located approximately 20m east of the Southern bollards and roughly
10m away from the current tide line. Approximately 100m south, away from the main

area of scrub and grass land. There is no vegetation on top and around the site.

Figure 1: “Soil profile ne. Photo byJalme Teng
5
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Profile two:

Profile is located approximately 200m east of the southern bollards, on the southern

border of the main area of shrub / grassland. Site is located on the foredune sea
ward of the dunes.

Figure 2: Solil profile two. Photo by Jaime Teng

Profile three:

Site is located on the eastern patch of shrub / grassland area. Profile is taken from

the side of the walking/vehicle track to the beach from an already exposed small hill.

F igre 3: Soil profile three. hoto by Jaime Teng

6
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2.3 RESULTS

Profile one

Site is poorly drained as it is located on mudflats close to but not on the water edge
on the foreshore area in between the high and low tide mark. The relief of the land is
relatively flat and gently sloping towards the water. Sand is wet and soft but firm
enough to walk on. Site area is uncovered and open to the elements of sea. Tide is

starting to rise when profile was taken.

Soil data:

Nature of the soil profile is a fresh sample.

Surface horizon:
Void of vegetation and plant life. No roots
. encountered. Not much variation in particle size of
0.0rm S e T the sand. Mainly fine to medium sand.
% oo Horizon depth and thickness:
5 @ 1) 0 - 10cm: Moderately moist, medium brown
sand. Structure of sand is light and falls
0.1 apart easily. A couple of shellfish found in
Am this layer.
2) 10 - 15cm: Moderately dark grey black sand with
a darkish burnt orange streaks running
through.
3) 156 —26cm: Very moist, medium brown sand with
0.2m a gritty claylike consistency. Moisture
content is higher than previous layer. More
compact in structure but still falls apart when
slight pressure is applied.
4) 26 — 30cm: Very moist, darker grey brown sand in
0.3m 4 colour with a light grey tinge
5) 30 — 45cm: Extremely moist wet sand, dark
brown In colour, loss of grey tinge.
6) 45 — 50+: saturated dark brown sand as previous
layer but extremely high moisture content.
0.4m Water begins to fill hole when dug down to
this depth.
Boundary distinctiveness and class between:
| 1 & 2: Wavy and indistinct
2 & 3: Wavy and Distinct
05m 4 1 | 3 & 4: Smooth and Abrupt

4 & 5: Smooth and Abrupt
5 & 6: Smooth and Distinct
7
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Profile two

Site is located near the base of the dunes: the sand is very dry and susceptible to
elements of the weather, especially to Aeolian processes. The relief of the land is
gently undulating land, with small hills. Ground here is not directly affected by the
rising and falling tide.

Soil data:

Nature of the soil profile is a fresh sample.

Surface horizon:

Site has spinifex on the surface landscape. Other

vegetation near to this profile includes flax.

0.0m

Horizon depth and thickness:

1) O — 5 cm: very dry light brown sand. Structure of
particles are loose and is moved easily by
the wind. No roots found in this layer.

e 2) 5 - 10 cm: dry sand but first signs of roots
starting to appear. Roots in this horizon are
little and fine.

3) 10 — 30cm: slightly moist sand, darker in colour
due to moisture. Holds together but easily
crumbles away when pressure is applied.

0.2m Abundance of roots found in this layer.
Roots diameter and length are bigger than
the previous layer. Primary roots with little
fibrous roots.

4) 30 - 40 cm: darker brown sand, slightly moist.

0.3m Still signs of roots but only a few. Roots
found in this horizon are mainly on the
larger size with less fibrous secondary
roots. In the lower half of this horizon lacks
roots. Driftwood encountered on the
bottom.

0.4m | ' Boundary distinctiveness and class between:

1 & 2: Smooth and indistinct

2 & 3: Smooth and Diffuse

3 & 4: Wavy and Diffuse

0.5m
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Profile three

Site is located from an exposed face of a small hill. Area receives a moderate

amount of sunlight, but is relatively well sheltered by the surrounding pine trees,

shrubs, and vegetation.

Soil data:

Nature of the soil profile is taken from an aged sample.

0.0m

0.2m 1

0.3m

0.4m

0.5m 4

Surface horizon:

On the top surface of the profile, there are a
various types of vegetations. These vegetations
include ground dwelling plants, trees and shrubs
nearby.

Horizon depth and thickness:

1) 0 -2 cm: mainly organic layer and detritus.
Sand in this layer is very dry though it is
held together by the vegetation.

2) 2 -15 cm: Light brown sand which is quite dry
but again held together well by roots of the
vegetation. There are a lot of smaller plant
roots through this layer.

3) 15 -25 cm: Similar plant root distribution and
but bigger in size to previous layer but
slightly darker and moister sand.

4) 25-60cm: Sand is moderately moist but less
plant roots. Holds together better but still
crumbles away easily. There a couple of
animal holes in this layer.

Boundary distinctiveness and class between:

1 & 2: Smooth and Abrupt
2 & 3: Irregular and Indistinct
3 & 4: Wavy and Indistinct
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2.4 DISCUSSION

A total of three soil profiles were completed, at three different locations within the
Manawatu estuary. Results of the profiling presented little variation between and
within the sand itself. Therefore profiling was focussed on describing the differences
in moisture content, presence of roots and root distribution. In profile two and three,
where there was vegetation on the surface, the sand nearer to the surface although
dry, was held together much better than the sand in profile one. While both profile
one and two were ‘fresh’ samples, profile three was taken from an already exposed
hill face. This may have compromised the quality of the profile as it has been

exposed to climatic elements such as wind, therefore possibly drying out the sand.

Estuaries are dynamic zones of interaction between the sea and land. Through
fluvial, aeolian and tidal processes, sediment are transported and deposited in
estuaries. Sediment is constantly shifted in and out of the estuary. Sediment from
land is eroded and transported by rivers, this includes mud and clay. The tide can
also brings in sand from sea floor and eroded material from surrounding coast by
wind, sea and river (Wassilieff, 2009). Sediment plays a very important part in the
estuarine environment, they store organic matter and are the site of microbial activity
(NIWA, 2008). According to Wetlands International (2009), the Manawatu Estuary

site comprises mainly of muds, silts and clays.

The Manawatu estuary is located at the mouth of the Manawatu River, therefore the
type and amount of sediment is strongly influenced by the Manawatu River. The
Manawatu river acts to transport and deposit sediment eroded from the land.

The catchment of the Manawatu river drains from both east and west of the Tararua
and Ruahine Ranges, the river passes through the ranges via the Manawatu Gorge,
flowing through the Manawatu and Horowhenua districts to end on the west coast at
Foxton (Wetlands international, 2009).

Another factor which has affected the sediment type in the estuary is past
geomorphic and tectonic evolution, which influences the geology of the parent rock
that sediment is eroded from. An article by Clement, Sloss and Fuller (2009)
discusses the influence of the Himatangi, Marton, Mt Stewart-Halcombe, Feilding,

Oroua and Pohangina anticlines on the geomorphologic evolution of the Manawatu

10
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River. Figure 4 shows a map indicating the location of the anticlines. Clement, et al.
(2009) describes the Manawatu coast as optimum conditions for aeolian transport of
fine sand due to “favourable onshore wind and wave regime” (p. 6). Each year,
approximately over 10 million tonnes of sediment is supplied to the Manawatu coast.
“The dunes are characterised by having a moderately well developed soil profile with
a ¢. 30 cm thick organic-rich “A” horizon and a distinct dark brown “B”horizon of
variable depth” (Clement, et al., 2009, p. 7)

17600 175 200"E 175°400"E 176 0'0E

40°0'0"S
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40°200"8

40°20'0"S
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Figure 4: Fold axes of the Manawatu anticlines. Map by (Clement, et al., 2009)
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3.0 ANIMALS

3.1 LOCATION

Animal study sites

Map 4: Location of animal sampling sites in the Manawatu Estuary. (vanEssen, 2009)

Legend

= Terrestrial "&7’ = Avian
(Site one)

T = Aquatic
= Terrestrial
(Site two)
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3.2.0 TERRESTRIAL

3.2.1 METHODOLOGY

Two sites were chosen on the estuary that was easily accessed and gives an
adequate representation of the mud flats especially where the invertebrates were
thought to inhabit. These areas area affected by tidal action and birds are thought
feed here.

Two transect lines samples were taken at each site. Fach transect line was
measured to a distance of 100 metres, approximately starting at the high tide zone,
and ending near the water edge. The distributions of each samples were taken at 25

metre intervals along the transect line; Om, 25m, 50, 75m, and 100m.

At each sample spot, a visual surface sampling of the invertebrates present were

counted and recorded using a 0.5m? quadrant as shown in figure 5 were counted and

recorded.

igure 5: 0.5m? quadrant used for surface sampling. Photo by Jaime Teng

13
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3.2.2 LOCATION

Site one

Sample one was located approximately 50m east of the southern bollards. Sample

two was about 100 East from the bollards. Transect lines extends towards the water
from north to south.

Figure 6: Site one where surface sampling of snails were done. Photo by Jaime Teng

Site two

Sample one was located on the northern part mudflats west of the stream and south of the

pines. Sample two is in the same area of mudflats but further south. Transect lines run from
west to east.

Figure 7: Site two where urface sampling of tunnel//ng mud crabs were done. Photo by
Jaime Teng

14
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3.2.3 RESULTS

Site one

A total of 444 snails were counted from eight samples of two transect lines. A visual
surface sampling count of the mudflat snails (Amphibola crenata) and mud snails
(Potamopyrgus estuarinus) within a 0.5m? quadrant were counted as a
representative of the surface invertebrates on site one. Figure # shows the number of

snails found at each quadrant per sample.

| mSample one ;
. @Sample two ||

Number of snails

|

|

|

|

’ » I
f 0 25 50 75 100
‘l Distance (m)
F

|
|
\
|

igure 8: Bar graph of abundance of snails counted at each quadrant and sample site.

Table 1: Table of raw data of snails found in sample one and two at site one.

J Sample one Sample two
st g Number Number
(m) Substrate type of snals Substrate type of snails
0 Firm sand, 3 Soft, black damp 9
Low water content sand
o5 Softer sand, clay like 8 Semi solid moist 32
consistency sand
Watery but semi Watery sand, water
=il solid sand =g level near surface 188
Very soft sand, high
75 water sorient 71 Very soft and wet 68
100 Extremely wet 21 Extremely wet 21
Total 193 251
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Site two

There were a total of 189 tunnelling mud crabs counted from the eight samples of
two transect lines. The number of crab holes found on the surface of the mudflat
within the 0.5m? quadrant along two transect line samples were counted as a

representatives of the number of tunnelling mud crabs (Helice crassa).

‘ Abundance of total crab holes on
surface of mudflats along transect
line

N
o

w
o

r[:TSamplem"eéﬁ‘ ‘
| @ Sample four |

Number of mud
crab holes
- N
o O

o

0 25 50 75 100
Distance (m) i

|

Figure 9: Bar graph of abundance of tunnelling mud crab holes counted at each quadrant
and sample site.

Table 2: Table of raw data of number of crab holes found in sample one and two at site two.

; Sample one Sample two
BleEig Number Number
(m) Substrate type ¥ bl Substrate type of holes
. Solid mud with
0 Solid but damp mud 2 surface vegetation i
25 Slightly moist mud 13 Solid moist mud 14
50 Wet mud 27 Wet mud 35
75 Ve welsiay s 19 Wet mud 38
mud
Mud with extremely
100 high water content 4 Unstable, watery mud 24
Total 65 118

16
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3.2.4 DISCUSSION

The abundance of the snails and crab holes were used as an indication of the
number of invertebrates present. This method was chosen because the snails and
crab holes were easily identified with little disruption or disturbance to their natural

habitat and provides quantitative data.

According to the results from site one; there seems to be a correlation of the
abundance of snails (Amphibola crenata and Potamopyrqus estuarinus) with the
distance to the water. The start of the transect line was located at the dryer part of
the sand, as the line progressed towards the water, the sand became increasingly
wetter. The least amount of snails were recorded at the start of the transect line (Om
and 25m), numbers increasing as progressed further. However, the number of snails
peaked at about 50m, then dropping in numbers at 75m and 100m. This could
indicate that though the snails prefer very moist and wet environments to a certain
degree of wetness.

A count of the number of holes across the mudflats was used as an indication of the
number of tunnelling mud crabs (Helice crassa) present. Again, as with the results
from the snails, there seems to be a correlation between the number of crab holes
and the amount of water present. However, in this sample, the ‘peak’ amount of
crabs was counted at 75m, rather than 50m. This could be due to the difference in

location of the sample site, on the mudflats rather than at the beach.

Detritus feeders such as mud snails, crabs and marine worms are commonly found in
estuarine mud. They are an significant part of the estuarine food web as food
sources for larger animals such as birds and fish (Wassilieff, 2009). These smaller
animals play an important role in recycling material between the sediments and the
water column. There has been little study down on the invertebrates of the Manawatu
estuary, but for the most part, it is believed that the diversity of birds that frequent the
estuary is due to the invertebrates found there (Ravine, 2007).

17
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3.3.0 AVIAN
3.3.1 METHODOLOGY

A site was chosen on the estuary which was easily accessed and gives an adequate

view over the mudflats, and where survey will have minimal impact on the birds.

A visual surveying technique was used to sample the birds present in the estuary.
Inside a 15 minute period, all the birds that were seen from the viewing platform,
within the estuary were identified, counted and recorded. (Binoculars were used in

aid of visual survey).

The observation period was chosen to coincide within an hour each side of high tide.
This time period has been recommended by Ombler (2007), to be the optimum time
to view the birds, especially “South Island waders, and royal spoonbills” (p. 103).

The NIWA (National institution of water and atmospheric research) online forecaster

was used to estimate high and low tide times for observation periods (NIWA, 2009).

The books; The field guide to birds of New Zealand’ (Heather & Robertson, 2005)
and ‘Know your New Zealand birds’ (Moon, 2006) were used as a reference in

indentifying birds observed.

3.3.2 LOCATION

The viewing platform on Darwick Street was chosen as the sampling site as it

overlooks the mud flats where the birds were though to feed regularly.

Figur 10: The Manawatu Estuary, oveok g tidal mud flats. Photo by Jaime Teng

18
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3.3.3 RESULTS

A total of 31 birds were observed. 23 birds were identified, but 8 remain unknown.
The birds were observed to be feeding, wading and resting on the tidal mudflats.
Table # provides a species list of the types of birds that were identified, including the
number of birds observed under each species. Out of the eight unknown birds
observed, there were five that were in flight, while the other three were floating too
distant to be positively identified.

Table 3: Table giving species and number of birds identified and observed.

C?‘Trr::n Scientific name | Maori name Status | Quantity
Royal ; Kotuku- ;
spoonbill Platalea regia ngutupapa Native 5
Himantopus
Pied stilt hiantopus Poaka Native 1
leucocephalus
Spur-winged Vanellus miles :
plover novaehollandiae Native .
e Tarapunga
Red-billed gull | novaehollandiae akiaki ' Native 3
scopulinus
South island
. Haeatopus ’
pletd ostralegus finschi Torea INES 1
oystercatcher
Variable oyster Haematopus Toreapango | Endemic y
catcher unicolor
Blacg&lﬁllled Larus bulleri Tarapunga Endemic 4
Anas
Mallard platyrhynchos Introduced 6
platyrhynchos
Unknown grey 5
flying
Unknown 3
black waders
Total 31

19
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3.3.4 DISCUSSION

Survey was done in the time period within an hour each side of high tide, as this was
though to be the time that the birds would be feeding in the estuary. The birds were
observed to be mainly feeding or roaming amongst the mudflats; this includes the
Royal Spoonbills, Shore plover, Pied stilt and South Island Pied catcher. The Red-bill
and Black billed gulls, and mallards were resting in the water. The Spoonbills
seemed to be the most active, moving up and down the stream and were seen
feeding together. The Stilt and Oyster catchers were observed to be feeding in
separate parts of the mudflats, mainly staying in one spot, alone. The mallards were

found closer to the start of the stream amongst the reeds.

Royal Spoonbills can be seen year round in the estuary, with flocks of up to 70 from
late march to early September (Ombler, 2007). Though only 8 species of birds were
positively identified in this case study, the Manawatu estuary is known for its diversity
of birds that visits annually. While 32 species of birds have been recorded visiting
each year, a total of 93 species have been recorded on or around the Manawatu
River estuary (Ombler, 2007). A list of the bird species that commonly visit the

estuary can be found in the appendix.

The Manawatu estuary plays an important role in international migratory birds such
the Bar tailed godwits and knots as a wintering area. Every year a WWelcome and
Farewell events to the birds are held close to the equinox each March and October
(The National Wetland Trust, 2009). During shooting seasons, many birds take
refuge in the estuary, such as shovellers and grey teal. The estuary is one of the
most diverse bird habitats in the country, “a final destination for thousands of
international migrants and winter home to some of New Zealand’s rarest endemic”
(Hansford, 2003, p. 29). It is known to regularly support 1% of the world's total
population of wrybills, an endemic bird that breeds in the South Island and migrates
to the North Island in winter (Cromarty, 1996).

20
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Note on survey method:

Only one period of observation was done due to time and weather constraints, if this
study were to be repeated, several observational surveys should be carried out at
several different times during the day. Time during dusk and dawn should be
considered; however as this is a visual survey, undertaking observation at night may
prove difficult. Perhaps if time permitted, survey during different seasons could be
advantageous as other species of birds may be observed. It should also be noted
that only the birds that were seen from the viewing platform were recorded, this does
not include birds which could have been nesting or hiding in the surrounding shrub
and rushes.

Another survey technique which could be used is through audio surveying. This
method of survey can be problematic though, as an extensive knowledge of bird calls
is needed and data collected may not be reflective of true quantitative measures that
a visual survey would provide.

21
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3.4.0 AQUATIC

3.4.1 METHODOLOGY

Three sites were chosen on the estuary that were easily accessible and adequately

represented three different environments and parts of the estuarine ecosystem.

A minnow trap was used at each site along the stream. Each trap was made from
two 2.25litre coke bottles (Figure 11) and secured to a weight. The traps were set at
low tide and left for a couple of days. When the traps were collected and emptied into
separate 3 litre containers where they were immediately stored and refrigerated while
awaiting to be analysed.

Each sample was poured through a sieve where the invertebrates were separated

from sediment and then set aside. The collected specimens were then identified,

counted and recorded.

Figure 11: Example of a minnow trap made from two coke bottles. Photo b y Jaime Teng

Collected invertebrates were identified using the ‘Reed field guide to New Zealand
freshwater fishes’ (McDowall, 2000) and a report ‘Benthic Macro-Invertebrates and

tidal changes of the Manawatu Estuary, North Island, New Zealand’ (O'Connor,
2008).

22
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3.4.2 LOCATION

Three sites were chosen and set in the stream that started near Holben Parade runs
through the tidal mud flats, emptying into the Manawatu River. The three sites that
were chosen were set near the start and middle of the stream.

Site one

Figre 12: Area of stream where first minnow trap was set. Photo by Jaime Teng

Site two

Figure 13 Area of stream where second minnow trap was set running through the mud flats.
Photo by Jaime Teng

Site three

igu re 14: Area of stream where third minnow trap was set. Photo by Jaime Teng

23
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3.4.3

A total of 435 individual organisms were sieved and collected.

Species list

_Table 4: Table of the different species found in the minnow traps.

RESULTS

Common name | Scientific name Quantity
Unknown A 3
Unknown B 15
Unknown C 9
Unknown fish D | Galaxiidae 1

Mud snail Potamopyrqus estuarinus | 403

Black Flounder

Rhombosolea retiaria

1

Table 5: Table of raw data of the number of aquatic species found at each sample site

Total count in

Sample no. Common name Quantity sample
Unknown organism A 3
i Mud snail 353 i
Two Unknown orga'nism B 12 55
Mud snail 43
Unknown organism B 3
Unknown organism C 9
Three Mud snail 7 21
Black flounder 1
Unknown fish D 1
Overall total count of organisms collected 435

Note: A list of photos of the unknown organisms can be found in the appendix.
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3.4.4 DISCUSSION

Results show that that sample one has the most total number of individual organisms
and sample three has the least overall number of individual organisms. However,
even though sample three has the least number of organisms, it has the most diverse
range of species found. This trend could be due to the environment that each trap
was set in. The majority of organism count in sample one were due to the abundance
of Potamopyrgus estuarinus found. Sample one’s trap was set near the start of the
stream in an environment with a large number of surrounding vegetation, with slow
moving water. The surrounding environment of sample two was mainly bare mud
flats without vegetation and medium moving water. There were fewer snails found in
this site, but more organisms (B), which may possibly be juvenile galaxiids. There
were a lot of reeds, vegetation in the stream at site three, where the last trap was set.
This sample had the most diverse number of species caught. The presence of reeds
may provide a favourable environment in supporting larger and more diverse amount

of species such as ‘unknown organism C and D’ and the black flounder.

An article by the National Wetlands Trust (2005) describes the Manawatu Estuary as
an important role in the migratory path for all the native fish in the Manawatu River
catchment, especially as at some stage in their lives, most migratory fish will migrate
out to sea. Estuaries play a significant role as part of New Zealand’s fish species, as
many are diadromous. The Manawatu estuary is no exception, being one of largest
estuary in the ecological district. Additionally, the Manawatu River drains from a large
catchment from both the east and west sides of the lower North Island (Ravine,
2007). There 6 species of fish that have been identified under the New Zealand
threatened species list that utilise the Manawatu estuary area (Hitchmough in
Ravine, 2007). These are classified as;
Gradual Decline:

longfin eel (Anguilla dieffenbachia)

giant kokopu (Galaxias agrenteus)

dwarf galaxid (Galaxias divergens)

shortjaw kokopu (Galaxias postvectus)

Sparse: Lamprey (Geotria australis)

Note: a full list of freshwater fish found in the Manawatu Catchment can be found in
the appendix
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4.0 PLANTS

4.1 METHODOLOGY

A visual surveying technique was used to sample the species of plant present.
A quadrant of approximately 15m by 15m was marked out and visual
identification of the plants present were identified and recorded.

Once the plants were identified, a visual survey from a point of elevation with
the help of a grid was used to quantify and measure the plant communities

present.

The books; ‘A guide to identification of New Zealand coastal plants’ (Crowe,
1997), ‘New Zealand coast & mountain plants: their communities & lifestyle’
(Dawson & Lucas, 1996), and the online plant database from Landcare

Research (2009) were used as guide in identifying plant species.

4.2 LOCATION

Two sites were chosen at on the shrub and grassland area on the protruding
sand spit. One site was taken at the edge of the sand spit, and the other taken

further west, where it is part of larger cover of vegetation.

Sample sites

Map 5: Location of plant profiling sites in the Manawatu Estuary

Plant profiling sites
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Site one

Topography of land is mainly sand dune country with many distinct horizontal
groupings of plants in different vertical levels. This site is located on the outer

coastal side of the estuary on the sand spit extending into the river mouth from

the coast.

Figre 15: Site one plant sap/ing. Photo by Jaime Teng

Site two

Topography is mainly flat, with minimal variation to the land, as well as to the
vertical and horizontal levels of plant species. This site is also located on the

sand spit but sample is borderline on the inner part of the estuary itself.

Figure 16: Site two of plant sampling. Photo by Jaime Teng
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4.4 RESULTS

Site one

Table 6: Table of plant species found in sample site one.

Common name

[Maori name [Scientific name

Ground level

New Zealand ice plant Horokaka Disphyma sutrale
Shore bindweed Nihinihi Calystegia soldanella
Sand coprosma Coprosma acerosa
Unknown A
Unknown B
Unknown D
Middle level
Haretail Lagurus ovatus
Kikuyu grass Pennisetum clandestinum
Marram grass Ammophila arenaria
Spinifex Spinifex sericeus
Knobby Clubrush Wiwi Isolepis nodosa
Sea rush Wiwi Juncus lraussii var. australiensis
Unknown F
Unknown G
Higher level

Mingimingi Coprosma propinqua
Tree lupin Lupinus arboreus
Gorse Ulex europaeus

Toe toe Cortaderia toe toe
Pine tree Pinus ?
Unknown C
Unknown E
Unknown H

Note: A list of photos of the Unknown plant species can be found in the

appendix
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Vegetation map of site one
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Figure 17: Vegetation map of predominate plant types in site one.

Percentage of predominant vegetation type at site one
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Figure 18: Pie graph showing dominant type of vegetation type at site one.
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Site two

Table 7: Table of plant species found in sample site two.

Common name

| Maori name | Scientific name

Lower level

Moss

Sand coprosma

Coprosma acerosa

Selliera Remuremu Selliera radicans
Unknown K

Unknown L

Middle level

Haretail Larurus ovatus

Marram grass

Ammophila arenaria

Knobby clubrush Wiwi

Isolepis nodosa

Toe Toe Toe Toe Cortaderia toe toe

Sea rush Wiwi Juncus kraussii var. australensis
Kikuyu grass Pennisetum clandestinum
Jointed wire rush Oioi Leptocarpus similis

Unknown |

Unknown J

Higher level

New Zealand flax Harakeke Phormium tenax

Unknown M

Note: A list of photos of the Unknown plant species can be found in the

appendix

Vegetation map of site two
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Figure 19: Vegetation map of predominate plant types in site two.
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Percentage of predominant vegetation type at site two
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Figure 20: Pie graph showing dominant type of vegetation type at site two.

31




image39.jpeg
4.5 DISCUSSION

Site one

A total of 21 individual species of plants were identified and counted at site one.
At first glance, site one seem to be predominantly covered in grasses and
rushes such as; Haretail (Lagurus ovatus), Kikuyu grass (Pennisetum
clandestinum), Marram grass (Ammophila arenaria), Spinifex (Spinifex
sericeus), Knobby Clubrush (/solepis nodosa), and Searush (Juncus Iraussii
var. australiensis). These species appeared to have covered almost all the
lower ground level. However on closer observation, they were observed to be in

distinct groupings amongst themselves, as rushes and as grasses.

The rushes (Knobby clubrush and Sea rush) were more likely to be found
together towards the ‘back’ of the profile site, where the ground was more level
and gently sloping. The grasses (Kikuyu, Marram, Haretail and Sea rush) were
found mainly at the ‘front’ of the site on the more steeply sloping part of the
sand dunes.

The larger bushes and shrubs such as; Mingimingi (Coprosma propinqua), Tree
lupin (Lupinus arboreus), Gorse bush (Ulex europaeus), Toe toe (Cortaderia toe
toe) and unknown species C, E and H were mainly found in large groupings
along the ‘back’ of the site. Thought there were one or two separate gorse bush
and tree Tree lupin near the centre of the site. Also noted was the presence of
pine trees amongst these larger bushes, though the actually count of these

pines were only one or two trees at a time.

A small area of ground dwelling plants as a grouping was found. Though these
ground dwelling plants were not predominantly wide spread as a group, the
majority of the species were found in amongst the rushes and grasses
throughout the site. Ground dwelling plants species found were; New Zealand
ice plant (Disphyma sutrale), Shore bindweed (Calystegia soldanella), Sand
coprosma (Coprosma acerosa) and unknown species A, B and D. The
environment in which the predominant ground plant groups were found in were
generally on bare sand, at the bottom of sand dunes beside groups of grasses
and rushes.
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Site two

A total of 16 individual species was found at site two.

The profile sample from site two was vastly different to site one, mainly in terms
of the predominant grouping of plants. A few species of plans that were
identified in site one was not found in site two, and vice versa. In this site, the
overall dominant plant types were the rushes, followed by ground dwelling plant
species. Hardly any large bush groupings were present and no pine trees at all.
Another difference observed between sites was the topography of the land, site
two was also mainly flat land, whilst the previous site had sand dunes running
through it.

Though there were some species of grasses such as; Hare tail and Marram
grass, the abundance of rushes as the predominant plant group is evident in
this site. Another species of rush, Jointed wire rush (Leptocarpus similis) was
identified in this area. The presence of The New Zealand flax bush (Phormium
tenax) is something to note, these were found in the middle of the site, amongst
the rushes. There were several groupings of flax in the ‘“all bush’ grouping in
the vegetation map for site two. Again smaller shrubs were found in amongst
the rushes. The main difference between site one and site two however, is the
overall increase in the predominant plant grouping of ground dwelling plants. An
addition to the ground dwelling plants is Selliera (Selliera radicans), and but
however this site lacked the species of New Zealand ice plant and Shire

bindweed.

Due to the presence and domination of salt from the seat, estuaries are
considered “hostile environments for most plants” (Wassilieff, 2009). The tidal
currents flowing in and out of estuaries can create an environment of constantly
changing sediment flux and costal dynamics. The types of plants found can be
seen in proximity to estuarine waters. Fluctuating tidal movements causes
variation of sea and fresh water, therefore significantly impacting on the types of
plants that are able to withstand such conditions as: varying salinity levels,
strong currents and storm waves and low oxygen levels in muddy soils
(Wassilieff, 2009).
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Ancther factor which strongly influences the types of plants found in the
estuaries and its coastal fringes is the interaction between the waves and the
wind. Put simply, wave action acts to supply, transport and deposit sediment
onto the beach and prevailing winds also act as a vector in picking up the
sediment and depositing them inland. Through these interactions, sand dunes
are formed and are slowing ‘moving’ inland. Few plants can live in such
unstable environments, with constant abrasion of blowing sand (Dawson &
Lucas, 1996). Sand-binders like Spinifex and pingao are one of the few that can
thrive in such environments. Their root system extends deep into the sand and
access moisture form the rain. Also, the presences of these plants act to
stabilise dune activity, and creates an environment which allows for the
establishment of other plants. “When the landward progression of a dune has
slowed sufficiently, particularly where it has become sheltered by a newer dune
or dunes to seaward, specialised shrubs are able to grow” (Dawson & Lucas,
1996, p. 41). Often, areas in between or in the hallows of dunes, can become a
very different habitat from the dunes itself, thus allowing for other plants to take
root.

Thus, the plants found in site one and two are reflective of complex interaction
between the lands, sea and climate. The presence of the rushes and grasses
can provide the initial stability for other plants to take place. And due to the
constant variation in salinity levels from tidal movement, few plants can
withstand such conditions. The dominant species and plant grouping of site one
is typical of dune country conditions as it is located on the coastal fringes of the
estuary. While the increase in the abundance of ground dwelling plants in site
two indicates a change in environmental conditions and proximity to the estuary

waters.
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5.0 HISTORY, PEOPLE AND PHILOSOPHY
Initial Settlement

Due to its geographic location, surrounding natural landforms, and proximity to the
coast, Foxton has one of the milder and sunnier climates of the lower North Island.
The sand dune complex are a major physical feature of the Te Awahou area, with
characteristic sand plains and swamps. The natural flora and fauna were utilised by
the first human inhabitants and were a vital resource for the early man (Foxton
Borough Council, 1987).

An important aspect of the natural physical landscape which has influenced the
evolution of settlement in Foxton is the coast and beach, and the river. The beach
operated as a transport route for both the locals and invaders. Interrupted only by
river outlets, the region’s sweep of beach was the major communication route north
and south until the Wellington—-Manawatu railway was completed in 1886 (McKinnon,
2009).

Maori Settlement

Home to the leader of the Ngati Ngaroro and Ngati Takihiku hapu of the Ngati
Raukawa, lhakara Tukumaru was one of the founding fathers of Foxton. Foxton first
began as a Maori settlement known as Te Awahou. It was later renamed Foxton in
honour of Premier William Fox in 1866 (Foxton Borough Council, 1987). Ihakara was
a dominant figure of Te Awahou's history and a major influence in shaping the
European settlement of Foxton.

The River provided vital ingredients for the early Maori settlement. Eel, whitebait and
shellfish for food, flax and raupo for clothing and building (Foxton Borough Council,
1987). The Rangitaane, Muaupoko and Ngati Raukawa iwis are closely associated
with this area. The Rangitane people value the river as a link between the spiritual
and physical worlds: it is the lifeblood of the region. They believe that the Manawatu
River is an indicator of the condition of the surrounding land and environment
(Wetlands international, 2009). All three tribal groups have been major promoters in
recognising the Manawatu Estuary as a Ramsar Wetland of International importance.
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European Settlement

In 1855, after an earthquake devastated the settlement of Piaka, pakeha settlers
looked to Te Awahou. One of the earlier functions of Te Awahou as port and trading
centre set the foundations for the flax industry in 1869. “It thrived on the flax boom of
186970 and then as the gateway to the newly opened upper Manawatu” (McKinnon,
2009). However, in 1871, township in the upper Manawatu began, to become what
was soon to be known as Palmerston North. Within a few years, Foxton had been

surpassed by Palmerston North as the principle centre of the Manawatu.

To the early Europeans, the river was valued for its potential economic revenue. The
river and coast was a major transport hub in exporting commaodities. Furthermore, the
river became a crucial part of the flax industry in both providing the flax and as route
to transport them by (Foxton Borough Council, 1987). Early settlers’ values were
typical of the European ideology; they seek to exploit the river for its natural
resources, as a means to gain economic revenue. This philosophy is evident in their
actions and modifications to the river. Such actions include the development of the

flax industry in the late 1800s and the alteration of the rivers natural course.

The railway

A significant event which has shaped the human settlement and development of
Foxton is the establishment of the Wellington and Manawatu Railway. The original
tramway which linked Foxton with Palmerston North was converted to an iron railway
in 1875; this was done as part of the plan for the proposed wellington — Foxton
railway, which would ultimately become part of the main trunk route to Auckland. This
would play and integral part in the economic expansion of Foxton, by expanding
transport links from Foxton to the rest of New Zealand. However, before the railway
was fully completed, a change in government led to the decision abandoning the
original Wellington Foxton route for a more favourable route through the Manawatu
gorge to Palmerston (Foxton Borough Council, 1987). This decision raised a lot of
disagreement from the Foxton settlement, for fears that the isolation of the Foxton in
the rail network would be detrimental to the economy. Even the shipping industry
foresaw the divergence of much of their trade to the rail company. After the opening

of the Wellington Manawatu railway, there was a steady decline of trade through
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Foxton. “The opening of the wellington and Manawatu railway all but eliminated the
sea bourne passenger trade to and from Foxton, and no doubt prevented the amount
of freight handled from expanding in proportion to the national growth” (Cassells,
1984, p. 163).

Flax Industry

Foxton can be described as the ‘flax town’ of New Zealand. “Foxton was the only
town in New Zealand to become the centre of a large-scale industry for a long period
of time and the only town to become so dependant upon the flax plant that prosperity
rose and fell in accordance with the market prices of flax fibre” (Foxton Borough
Council, 1987, p. 110). For over 80 years, and three generations of workers were
found employment and income from the production of flax fibres in Foxton. There
were three principle ‘booms’ for the demand of flax in the 80 years of being a major
supplier to overseas market. By 1898, there were 25 flax mills in operation
throughout the district. Four new mills were established in Foxton itself in 1989-99.
The river provided the main means of transport for the principle supply of flax from
the swamps to the mills. Significant increase of coastal vessels to Foxton port

occurred with the third ‘boom’ (Foxton Borough Council, 1987).

Whirokino Cut

In 1942, the Manawatu River's natural course was redirected by an artificial channel
called the Whirokino Cut. It was estimated that approximately 370,000 yards of soil
would be removed and the river would be shortened by roughly five miles. The idea
being that in times of flood, there would be a direct flow to the sea (Foxton Borough
Council, 1987). However in 1945, because of the cut, the river was reported to be cut
off and “rapidly becoming a lagoon. The resultant silting was affecting the sewage
system (Foxton Borough Council, 1987, p. 56). The former river path now only has
tidal flow and is known as the Foxton loop. Effectively, the cut has had a significant
impact on the river; creating new tidal flats, accelerated erosion in some places, while
reducing it in others. “Both these water courses are beyond the proposed
management area but have directly impacted on the estuary. They can now be

considered relatively stable” (Ravine, 2007, p. 22).
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Ramsar Convention

Initiated in 1971, the Ramsar convention is the only global environmental treaty
which deals with the “particular ecosystem: wetlands”. The purpose and mission of
the treaty is (Gerbeaux, 2003, p. 37);
“The conservation and wise use of wetlands by national action and
international co-operation as a means to achieving sustainable development
throughout the world.”
The Ramsar Convention is a global initiative to conserve wetlands and increase
people’s appreciation of these special places (Gerbeaux, 2003). New Zealand signed
the convention in 1976. The Manawatu Estuary fits six of the eight criteria required
of a wetland to become a Wetland of International Importance (Wetlands

international, 2009). A wetland should be considered internationally important if;

Criteria one:
It contains a representative, rare, or unique example of a natural or near-

natural wetland type found within the appropriate biogeographic region

Criteria Two:
It supports vulnerable, endangered, or critically endangered species or

threatened ecological communities.

Criteria three:
It supports populations of plant and/or animal species important for

maintaining the biological diversity of a particular biogeographic region.

Criteria 4:
It supports plant and/or animal species at a critical stage in their life cycles, or

provides refuge during adverse conditions.
Criteria 6:

It regularly supports 1% of the individuals in a population of one species or

subspecies of waterbird.
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Criteria 8:
It is an important source of food for fishes, spawning ground, nursery and/or
migration path on which fish stocks, either within the wetland or elsewhere,
depend.

(Ramsar Convention Secretariat, 2006)

Current times

Since early settlers time, the values associated with the Manawatu estuary from the
local and regional residents have shift from a monetary human centred interest to
one of ecological and cultural significance. The estuary is increasingly becoming
recognised as a unique and vital part of our coast environment, as well having
intrinsic value. In 2005, the Manawatu estuary was given Ramsar status, meaning
that it is internationally recognised as being a wetland of importance. Increased
education and awareness on the importance of wetlands are changing traditional
perceptions and attitudes towards them. Estuaries asre becoming more well known

for its

Today, the estuary is mainly used for recreational activities such as fishing, white
baiting, boating, bird watching, walking and educational studies by the local residents
and people form the surrounding region (Wetlands international, 2009). Recent small

scale modifications to the area include a wharf, boat ramps, drains and storm water

pipes.
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Combined with influences from both the land and sea, estuaries are unique and
extremely productive environments. It is a transition zone between fresh and salt
water, allowing for specialised plants and animals. They are an essential part of the
coastal environment, and the Manawatu estuary is no different. The Manawatu
Estuary is recognised to hold not only high ecological value but also cultural and
social values. The estuary and its surrounding region have played a significant role
for by both early Maori and European settlers, though for different reasons. The river
for Maori, was seen as a link to the spiritual world, and also provided to their clothing
and building needs. The European valued the river as a transport hub and a gate
way to fertile land and agricultural products. Human modification and alteration to the
river and the surrounding environment reflects past human centric attitudes and has
influenced and impacted on the estuary. However, over the years, there has been a
shift in the perceptions and attitudes to the estuary. In 2005, the Manawatu estuary
was officially declared by the Ramsar Convention to be a wetland of international
importance. Thus, the change in perceptions and recognition of its ecological and
cultural significance has greatly influenced the legal and management development
of the estuary and surrounding area. Controlling authorities and significant bodies in
the management of the estuary include the Department of Conservation, the

Horowhenua District council and the Manawatu Trust.
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LEGAL ASPECT AND MANAGEMENT

According to Ravine (2007), there is currently no sole body that has actual or vested
ownership on the Manawatu Estuary, however there are several managing
authorities and organisation for this area. Current management bodies include
(Ravine, 2007); The Department of Conservation, Horizons Regional Council, The
Horowhenua District Council and Iwi. These groups play a very important role in the
management and conservation of the estuary. Along with these authorities and
organisations, there are also several groups of who have an interest in the Estuary.
These include; The Manawatu Estuary Trust, The Royal Forest and Bird Protection
Society of New Zealand and The Ornithological Society of New Zealand.

The Department of Conservation (DOC)

There are several legislations and acts which applies to the Manawatu Estuary to
which DOC is the administering agency for (Ravine, 2007). Legislations include; The
Foreshore and Seabed Act 2004, The Conservation Act and the Wildlife Act 1953.
The Manawatu River makes up a large part of the Estuary, and under the Foreshore
and Seabed Act 2004, this area is part of the coastal marine area administered by
the Crown. Also, several of the birds found in the estuary are legally protected under
the Wildlife Act (Ravine, 2007). Furthermore, DOC manages several programmes
relevant to the maintenance of the estuary; this includes the cordgrass (Spartina

anglica) control programme.

Horizons Regional Council

Under the Resource Management Act 1991, the roles and responsibilities of
Horizons Regional Council are derived from the Regional Coastal Plan and the
Manawatu Catchment Water Quality Regional Plan (Ravine, 2007). Responsibilities
of the regional council involve the granting and monitoring of resource consents for
“activities such as takes and discharges, and activities that impact on sand or soil
stability. They also maintain stopbanks and other protection works, and carry out
animal and plant pest control work” (Ravine, 2007, p. 23).
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The Horowhenua District Council

According to Ravine (2007), the district council administers the territorial aspect of
the Manawatu Estuary. This is included in the Horowhenua District plant which is
prepared under the Resource Management Act 1991. The part of the estuary
specifically administered by the District Council is the sand dune area and esplanade

reserves and road on the northern side of the estuary.

lwi

The Rangitane, Ngati Raukawa and Muaopko iwi have a strong interest in the
management of the Manawatu Estuary. “They have considerable knowledge of the
area which would be of great value in ensuring the Manawatu Estuary is preserved
within the requirements of the Ramsar Convention. In addition, under the Treaty of
Waitangi, most of the applicable acts and legislations such as the Foreshore and
Seabed Act 2004 requires the Crown (regional and local authorise) to consult with

tangata whenua.

The Manawatu Estuary Trust (MET)

Formed by members of The Royal Forest and Bird Protection Society of New
Zealand and the Ornithology Society of New Zealand, the MET has accepted
responsibility in carrying out tasks such as “public education, advocacy,

preparation of this management plan, coordination between public authorities,
interest groups and the community, fundraising and construction of information signs”
(Wetlands international, 2009).

All these organisations and authoritative bodies play an important role in managing
any activities, actions and development that may have a direct or indirect impact on
the ecological character of the estuary. Management plants have sought to include
issues that may stem from surrounding land and water use. The current proposed
Ramsar Management plan for 2007-2012 have been guided by five key objectives
(Ravine, 2007, p. 5);
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1. Establish current values of the estuary; these include ecological, cultural and

social values and will be done by surveys and research of current knowledge;

2. Protect and enhance the ecological values of the estuary;

3. Promote wise use of the estuary;

4. Encourage learning; the estuary will be a place for learning about the natural

environment and estuarine processes; and

5. Respect for cultural heritage values.

Land use of the surrounding area

The Manawatu River drains from both east and west of the Tararua and Ruahine
Ranges, passing through the Manawatu and Horowhenua region. Surrounding land
use in the catchment is predominantly agriculture with “approximately 5100 km? in
agricultural use including exotic forest. There are approximately 700 km? of
indigenous forest within the catchment” (Wetlands international, 2009, p. 7).
Additionally, the course of the Manawatu River flows through several towns which
discharges treated waste water and storm water into the river. Dairy farms and
agricultural farming practices produce run-off, which is supplies the river with an
excess of nitrogen and phosphorus (Wetlands international, 2009).

Water quality testing was done on the Manawatu estuary from 1991 to 1993. Out of
the 36 samples taken, 31 samples breached the recommended guidelines. And out
of the ten samples taken from the summer of 1993 and 1994, seven samples
breached the recommended level considered safe for bathing (Horizons, 2002).
Water quality can be influenced by the land use and management upstream of the

estuary may impact on the overall water quality of the Manawatu River.
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8.0 RECOMMENDATIONS

The Manawatu Estuary is an area with significant ecological and cultural values,
keeping this in mind, recommendations has bee made based on observation and
results from fieldwork. The following recommendations are made with consideration

to protecting and preserving the natural heritage of this unique environment;

Invasive animals

During the visual surveying of avian animals, three rabbits were spotted on the sand
spit. Observation period was carried out during the day, Rabbits are generally
nocturnal animals. This could be an indication of the extent of the presence of rabbits
in the inhabiting the estuary. Rabbits, in high density can have a detrimental effect
on the natural ecosystem, as they graze on native plant species. Also, damaged to
plants such the grasses and rushes in the coastal environment can reduce the
stabilising effect that these sand binders have on the dunes. Increase in instability
may lead to accelerated movement of the sand dunes, disrupting other plant and
animal habitats. It is recommended that a monitoring programme is implemented, in
order to fully investigate the extent to which rabbits are found and the impact they

have on the estuary.

Invasive Plants

Pikao (pingao) is a native sand binding sedge that holds cultural significance. Though
plant survey did not identify any pikaor in profile sites, healthy populations of pikao
has been recorded to be found near the dune area of the mouth of the River (Ravine,
2007). Pikao is a major native dune builder that is under threat by the presence of
marram grass and lupin. Marram grass and lupin become major competitors with
pikao, often threatening the existence of pikao. Marram’s root system are more
extensive than pikao, and can out compete it for moisture. Lupin can diminish pikao
population by shading it out. Both marram and lupin was identified during plant
profiling. It is recommended that a control programme is implemented to eliminate or

monitor the lupin and marram populations (Department of Conservation, 2009).
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Another presence of an invasive plant species identified while carrying out plant
profiling, was the species gorse (Ulex europaeus). Gorse is an invasive weed, which
can spread prolifically, over taking other plant species. Recommendation is to
establish a programme to eradicate gorse, and then to establish a monitoring

programme for future control

Increase research

During research for this case study, it was noted that under the invertebrate section
many of the literature reviewed stated that there have been little record and
information on the invertebrate species found in the Manawatu estuary itself.
However it is a general belief that the presence of the invertebrates is some what
responsible for the large numbers of avian species found there. An increase in
research on the invertebrates of the estuary is recommended, in order to better

understand the role in which invertebrates play in the ecosystem of the estuary.
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APPENDIX

List of unknown aquatic organisms

Unknown organism A

-Approximately .3 cm in length

-Grey in colour with many appendages

-Insect like appearance

-Possibly Corophiidae (Paracorophium excavatum)

Unknown organism B

-Approximately .5 — 1.5 cm in length
-Translucent in colour with darker
insides

-fishlike appearance and movement

Figure 22: Dorsal view of unknown organism B. Photo taken by Jaime Teng

Unknown organism C

" -Approximately 4-5 cm in length
-Translucent in colour

-Many appendages with
antennae

-Shrimp like appearance

Figure nw" Lateral view of unknown organism C. Photo taken by Jaime Teng
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Figure 24: Dorsal view of unknown organism C. Photo taken by Jaime Teng

Unknown fish D

-Translucent body

-lack external protruding
appendages

- 5-6cm in length
-Possibly a Galaxiidae

Figufé 25: Dorsal view of unknown fish D. Photo taken by Jaime Teng
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Photos of Unknown plants (Site one)

L

Figure 26: Unknown plant A Figure 27: Unknown plant B

Figure 28: Unknown perennial herb C

e & - o

Figure 31: Unknown succulent G Figure 32: Unknown bush H
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Photos of unknown plants species (Site two)

Figure 36: Unknown ground dweller L

Flgre 37: Unknown shrub M
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Birds of the Manawatu River Estuary

(By Peter Frost, p.2)

A total of 93 bird species have been recor

ded on or around the Manawatu River

Estuary. The following are some of the more prominent bird species that occur, and

which you might see when you visit the est

Black Shag

Pied Shag

Little Shag

Little Black Shag
Black Swan

Paradise Duck
Mallard Duck

6rey Duck

Grey Teal
White-faced Heron
Cattle Egret

Royal Spoonbill
Australasian Bittern
Australasian Harrier
Pied Oystercatcher
Variable Oystercatcher
Spur-winged Plover

Pukeko

Banded Dotterel
Golden Plover
Wrybill
Bar-tailed Godwit
Knot

Turnstone

Phalacrocorax carbo
Phatlacrocorax varius

Phalacrocorax melanoleucys
Phalacrocorax sulcirostrss

Cyguss atratus
Tadorna variegata
Anas platyrhynchos
Anas superciliosa
Anas gracilis

Ardea novaehoflandiae
Bubulcus ibis

Platalea regia
Botaurus poiciloptilus
Cireus approximans
Haematopus os fralegus
Haematopus unicolor
Vanellus miles

Porphyrio porphyrio
Charadyius bicincius
Pluvialis fulva
Anarchynchus frontalis
Limosa lapponica
Calidris canutus
Arenaria interpres
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Black Backed Gult
Red-billed Guli
Black-billed Gull
Caspian Tern
White-fronted Tern
Pied Stilt

Sacred Kingfisher
Skylark

Welcome Swallow
New Zealand Pipit
Dunnack
Blackbird

Song Thrush
Fernbird

Fantail

Silvereye

Tui

Yellowhammer
Chaffinch
Greenfinch
Goldfinch
House Sparrow
Starling
Magpie

Larus dominicanus
Larus scopulinus
Larus bulleri
Sterna caspia
Sterna striata
Himantopus himan fopis
Haleyon sancta
Alauda arvensis
Hirundo tahitica
Anthus novaeseelandiae
Prunella modularis
Turdus meruia
Turdus phitomelus
Bowdleria puncrata
Rhipidtura fulginosa
Zosterops lateralis
Prosthermadera
novaeseelandiae
Emberiza citrinello.
Fringilta coelabs
Carduelis chiorss
Cardvlelis carduelis
Passer domesticus
Sturnus vilgaris
Gymnorhina tibicen
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Fishes of the Manawatu Estuary

(Taken from R.F.B.P.S. 2004: Appendix C - List of freshwater fish species found in the
Manawatu River Catchment. From New Freshwater Fish Database and unpublished
data (M. Joy), includes species moving through, or possibly resident in the estuary.
Some pelagic species not listed here may also be found at the river mouth on an

incoming tide.)

Common name Scientific name

estuary

Marine Wanderers

Grey mullet Mugil cephalu.
Yellow eyed mullet  Aldrichetta forsteri
Kahawai Arripis trutta
Introduced

Carp Carassius auratus
Perch Perca fluviatilis

Brown Trout Salmo trutta

New Zealand and Australian

Shortfin eel Anguilla australis
Koaro Galaxias brevipinis
Lamprey Geotria australis

Endemic to New Zealand

Longfin eel Anguilla dieffenbachia
Torrentfish Cheimarrichthyx fosteri
Giant kokopu Galaxias argenteus
Dwarf galaxiid Galaxias divergens
Banded kokopu Galaxias fasciatus
Inanga Galaxias maculates
Shortjawed kokopu  Galaxias postvectis
Cran’s bully Gobiomorphus basalis
Common bully Gobiomorphus cotidianus
Giant bully Gobiomorphus gobioides
Redfin bully Gobiomorphus huttoni
Upland bully Gobiomorphus breviceps

Brown mudfish*
Common smelt
Black flounder

Neochanna apoda
Retropinna retropinna
Rhomboslea retiaria

* unlikely to be present within protected area.
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Stages migrating through

juvenile/adult/resident
juvenile/adult/resident
adult

non-migratory
non-migratory
adult/Juvenile

juvenile, adult
juvenile
juvenile/adult

juvenile, adult
juvenile
juvenile/resident
non-migratory
juvenile
juvenile/adult/resident

juvenile
non-migratory
juvenile

resident

juvenile
non-migratory
non-migratory
adult/juvenile
juvenile/adult/resident
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