Macrophyte Survey in Western
Springs Lake, Auckland to monitor

the effect of Grass Carp.

First Survey, 21 October 1996
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Weed survey of Western Springs Lake, 21 Qctober 1996

Weed Survey of Western Springs Lake
First survey, 21 October 1996

Introduction

This survey is the first survey to monitor the macrophyte levels as outlined in the report
Management and Security Plan for Monitoring the Effectiveness of Grass Carp in
Controlling Aquatic Macrophytes in Western Springs Lake, Auckland prepared by Gray
Jamieson Holdings Ltd. The report outlined the method for determining the effectiveness
_of the grass carp in controlling the macrophytes.

This survey was carried out on 21 October 1996.

Stocking with grass carp

Two stockings of grass carp have occurred. The main release occurred on 30 September
1996 following an approval from the Minister of Fisheries when 1001 small grass carp
were released (see photograph 1). The first release of three large carp into the Lake
occurred three weeks earlier following an approval from the Minister of Conservation.
The Park staff have noticed more small stalks of weed floating in the Lake and reported
seeing two dead fish with wounds to the back of the head as a result of shags taking the
fish. During the survey, sightings of the larger carp were made, but none of the smaller
fish.

Method of assessing level of macrophytes removed.

The following is an extract from the report which outlined the method used.

A biannual survey, once in mid-spring and mid-summer will be carried out using the method
described below to determine the change in the level of macrophytes in the Lake. As a backup,
colour photographs will be taken during each survey. These photographs will be taken from the
same position and angle to provide a visual record of the changes in macrophyte level. Ideally,
the first survey will be conducted just prior to the introduction of the fish. However, this will
depend on when the introduction will oceur.

During each survey, two transects lines crossing the whole Lake from shore to shore will be set
in position. One line will cover length of the Lake (about 412.2 m) and the other at right angles to
this.

For the first sdrvey, the origin and endpoint on the shoreline of these transect lines will be
identified so that transect lines can be set in the same paosition for future surveys.
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At five metre intervals along these transect lines, the Lake depth will be measured with a depth
line and the height of the weed measured with a shot line. Measurements will be recorded in
centimetres. Should the water clarity make locating the height of the macrophytes impossible, a
hollow plastic tube with a clear perspex end will be employed. At the five metre intervals, the
main macrophyte species will be identified, a proportion for each estimated and an assessment
of the macrophyte density made. At the time of these surveys, water temperature (at 10 cm
depth) and water clarity, measured by secchi disc will be recorded.

From the water depth and height of the macrophytes, the proportion of the area below the
transect that consists of macrophyte will be calculated. From follow up surveys, the percentage
change in macrophytes can be estimated. Dislodged surface-floating macrophytes will not be
included in survey. As further surveys are conducted over successive years, a time-series of the
level of macrophytes removed can be obtained. If the stocking levels of grass carp are correct,
the level of macrophyte loss will increase as the fish grow, but will be tempered by natural
mortalities. As the carp reach maximum size for the Lake, macrophyte consumption will decline.

This method assumes that grass carp will have a uniform effect on the macrophytes throughout
the Lake and that the two transects lines selected are representative of the whole Lake. As a
backup, the colour photographs will be used to support the results of the survey. Temperatures
will indicate whether the fish will be feeding (they cease to feed below 10°C) and secchi disc
readings will indicate whether algae production is increasing.

As this is the first survey undertaken, it is not possible to make an assessment of the
effect the grass carp have had on the Lake until the next survey in summer. However, the
reference points for the two transect lines have been identified and will be used for
subsequent surveys.

Bottom depth and weed depth were determined using a plastic pipe about 20 mm in
diameter with graduations marked on it. Measurements were taken to the nearest
centimetre,

Reference points

For the transect along the length of the Lake, the starting point was at the northern end of
the lake where the transect lines was tied to a tree stump close to the water’s edge. The
transect crossed the Lake to the southern end to a point next to a lamp post and tied onto
a large boulder (see photograph 2).

The transect over the width of the Lake started at the boat ramp on the eastern edge by a
post used to moor boats near the shore and crossed the Lake to a large flax bush on the
other side.

The positions of the transect lines are shown on the map on the cover page.
The water level below the concrete verge just in front of the mooring post was identified

as a reference point for the water level. For this survey, water level was 18 cm below the
Verge.
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General deseription of macrophytes

The macrophytes at the time of this survey was almost entirely comprised of the oxygen
weed, Egeria densa smothered in an extensive growth of filamentous algae. The
filamentous algae not only covered the oxygen weed, but was floating on the surface in
large mats supported by many small bubbles. These mats had covered much of the
surface of the Lake but at the northern end, some had been gathered and removed by the
use of a boat with a boom attached comprised of prongs extending into the water. The
southern end of the Lake was still covered as can be seen by the photographs. The
volume of the floating algae was not taken into account with this survey.

Although the water was clear, it was not possible to see the Lake bottom because of the
blanket of filamentous algae. However when inserting the measuring pipe, it was evident
the macrophytes remained dense under the mat of filamentous algae. There were
occasional small spikes of oxygen weed almost reaching the surface and covered in
algae. When estimating the height of the weed, a point representing the average height
close to the transect line was taken.

The floating mats of filamentous algae diminish the aesthetic appearance of the Lake and
when this algae decomposes, it can produce an unpleasant odour.

Both filamentous algae and the oxygen weed are plants consumed by grass carp.

Photographs

As a backup, photographs were taken to show the extent of macrophytes in the Lake. A
series of four photographs were taken after the survey at key reference points. In
subsequent surveys, photographs from these same points will be taken to provide a
pictorial representation of the effect of the grass carp in controlling the macrophytes. The
photographs are presented on pages 6 and 7.

Results

Temperature of the Lake was 19.4°C. Weather at the time of the survey was warm and
overcast, but no rain. The westerly wind was very slight and fading.

For the lengthwise transect (which was 410.55 metres long), total area under the transect
to the bottom is 671.2 square metres. The macrophyte area covered 504.7 square metres
of this area. This means that 75.2% of the total area under the transect to the bottom
contains macrophytes (excluding floating material). For each 5 metre section, the mean
weed area was 74.6(£12) %.
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