RIVERCARE GROUP

Aspects of the Ashley River Weed Problem

1. Introduction

It is well established that birds that breed on braided rivers require bare gi@mvileir nests and br

many years members of the ARRG have understood that weeds pose a major thredstodsting

on the AshleyExactly when weeds became a threat on the river is uncertain, but from the memories
of various people, the fairway was essentially wées inthe 1970sHistoric air photos have recently
been obtained and wilhelp in clarifyinghis. Efforts to clear weeds have been made since at least
2004¢ these are documented below:

Season starting | Method Area Bird Breeding Noted
2004 Bulldozer Yes

2005 Bulldozer?, hand Yesg SIPO, BD, BFT
2006 None

2007 Hand Small Yes

2008 None

2009 Hand Small

2010 None

2011 Hand 1 ha

2012-2014 None

2015 Dozer 7 sites Poor

2016 Digger 3.2 ha Yes, wrybill, BFT, BD, PS
2017 Dozer, ripper, spray 3.2 ha

2018 Tractormounted ripper, hand| 22.5 ha Good at Railway siteBFT 8BBG

Unfortunately, this has met withonly mixedsuccess and for some time weed pulling was done as a
team building exercise rather than with real hopes of creasiggificantnesting habitatSome years
little or no weed clearing was done because floods had creptenty of bare gravel.

Inearly 2014vork was done that appeared to show that areas of past gravel extraction were preferred
by nesting birdg, however this needs to be revisited in more detdilso,at this timeareas of bare
gravel were measurefilom air photos and satellite imagefgr the length of the river, there appeared

to be a strong correlation between bird numbers in the annual (November) surveys and bare gravel
area. This work has led to further efforts to clear weeds.

Weed growth is known tde a major problem in other rivetie the Ashley which are not flooded
from main divide rainfall events. Such rivanslude the Orari, Ashburton and Claren¢Bell &
McArthur,2017). Rivers which have dams in their headwateWaitaki and Opihg are also strongly
affected by weedsWeed clearing has taken place on thiewer Waitaki for several years
(Schesselmann et al., 2018)

It is clear from observation in sevem@ther rivers that gravel extraction does benefit birds by weed
clearing. In the 2016 2020 nesting seasaam example of thisvas the Opihi, where the only colonies



(BBG and BFT) present in the entire surveyed section of the river were at active or recent gravel
extraction sites.

Given thegeneral poosuccess of previous weed clearindyraaderunderstanding of several aspects
of the problem and the river environments requiredq

1. Further evidence of the relationship between weeds and bird numberstladeasons for
weed infestation are necessary.

2. It is essential to understand the Isstrates that the birds prefer to nest ol make sure

suitable sites for nesting are cleared.

Likewisewe need to understand the geomorphological settings that the boreéser.

4. We need to develop a better understanding of the erosional and depositjmmoalesses of
the river¢ which is constantly creating and destroying nesting habitat.

5. The best method for weed clearing needs to be determined.

6. A greater understanding afeed species, their seedingrowth and regrowthis necessarg
this is beyond thepe of this report and isurrentlythe subject of a PhD thesis.

w

Abbreviations: BFg blackfronted tern, BD; banded dotterel, SIPQSouth Idand pied oystercatcher,
BB blackbilled gull, P& pied stilt.

Locatiorsin this report are shown in AppendL.

2. Weedfree gravel area, bird numbers and Ashley River flow

There are many historic Google Earth images, dating back to 2004, available for the Ashley River.
These, andeveral sets of air photos (available from Environment Canterbury) were used guraea

the areas of weedree gravel using QGIS. Areas of bare gravel are generally quite easy to determine
¢ basedlargely o colour and textureHowever there is some subjectivity about this, and the actual
areas calculated should be treated with cautitfithis exercise were to be done by different people,
different numbers could resulfAtest of repeatability (and of air photos vs Google Earth imggeag

done for half the length of the rivdsy GD Weedfree gravel was measured from air photos arahir

a Google Earth image taken at very much the same dlat&% difference in area was calculatedm
confident that even if different numbers were ared at by different people, the trends in wedcte

gravel would be almost identicalhe areas of wefree gravel, shown ofrigure3, are very much
greater than theactualavailable nesting habitaMany of the individual areas of bare gravel are too
small, too close to water or of inappropriate substrad.the time of greatest weed infestatiorin

early 2017 there was little or no suitable habitédr birds such as the BFT.

Figurel shows annual survey results from 2001 to 2019 and the wessl gravel determined at
irregular intervals from 20040t2019. Gravel area and bird numbers appear well correlated in this
graph and it seems clear that weed infestation is a major determinant on bird nungbansl is
perhaps the most important factor in them. BBG are not shownhasigraphg they do not corelate

with the area of weedree gravel, often there were none counted, and sometimes their numbers
would overwhelm those of the other species on the graph.
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Figurel. Annual bird survey results aneedfree gravel areas

There is some lagetween gravel area anklird numbers appareng there was a major 1 in 10

year flood in July 2017 but there were two years of low bird numbers until 2019. The very high
numbers in 2019 could also be partly due tdugees from the Waimakai River which was
subject to constant floodindextremely high BBG numbers in the 2@2®20 season were almost
certainly due to this factor.

When numbers of individual species are plotted in the same way (AppePyixthe
correspondence with weedree gravel generally holds true with the poorest correlation being
from B SIPO, wrybill, and BFT numbers seemed to recover the best from the low in bare gravel
areain early 2017.

Figure? illustrates the areas of weefitee gravel at maximum and minimulavels during 2017
At periods of maximum weed covésuch as February 201Bare gravel is restricted to very
narrow strips along active channels andvery narrow islandsvhich are notsuitable for nesting.

Figure3 shows flood/fresh events at Ashley Gorge of greater than 50 cumecs (maximum daily
flow) and weedfree gravel areaA quite major tributary of the Ashley (the Okuku) enters the river
downgream from the gorge, but flow at the gorge is a quite reliable indication of relative flow
below the Okuku junctionThe increase in bare gravel from 2006 to 2014 was clearly due to
frequent floods in excess of 100 cumecs with a number of them greatar tile mean annual
flood of 291 cumecslhese were negating the natural increase in weed coMee.decrease from
2014 to mid2017 was due to a paucity of such eveqtsombined with the results of a buidp

in weeds and seed through tim8ince the majoflood of mid 2017 weeds have been rapidly re
growing.Floods of July 2017 and July 2019 are marked on the graph.



Figured depicts maximum daily flow at the gorge, abowecdimecs, since 1972. It shows that the
3-yearperiod from2014 to 2017 that is associated with spreading of weeds was not an unusual
event. Infact, the first half of the48-yearperiod from 1972 td2020 had significantly fewer flood
events. There was onlone flood above the mean annual flood event thresholthim 14 years

from January 1972. If such conditions return, and climate change predictions suggest they might,
the amount of weed clearing would have to be stepped up a lot.
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Figure2. Weedy and weettee gravel illustrations
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3. Nesting Substrate

During the 2019; 2020 nesting season all nests found by GD were GPS located and photographed
through QField; a versian of QGIS foAndroid. These photographs could then be viewed on a large
desktop computer screen with QGIS. Using the BFT eggs for(@eatage length 4.1crg NZ Birds
Onling pebble sizeand distancesould be measured.

In 2019¢ 2020 there were 86 BHiests foundand photographedn colonies stretching fron2 km
downstream from the Okuku junction to where the river enters the estukight-five percent of
nests were similar td=igure5. These were onan unconsolidatedvery prly sorted gravel with
pebbles ranging in size from sgbntimetre tojust under 30cm in maximum dimension. Fifteen
percent of eggs were found to belwcations similar td-igure6. Theseconsist of poorly sorted coarse
gravel wih a strong sand component. No nests were found to be present on well sorted fine gravel o
on sandPoorly sorted coarse gravel is timost commorsubstrate along the river, but it will be shown
later that is by no means the only one.

All eggs were fountb be within 10cm of pebbles that were at least 8cm in ler{§iure7). They had
been laid on much finer grave] pebbles beneath or within 1cm of the eggs were generally
approximately egg sizg-igure8). The preference of BFT for such gravel is probably because, when
sitting on nests, the large pebbles hide them to some extent from preddtigure9). Also,they may
provide some potection from wind- eggs laid on a flat surface without protection could possibly even
blow away in anorthwest gale The areas ofiner gravel between the coarse pebbles allow for
comfortable areas to sit with proper contact between bird and eggall nests were in essentially
weedfree areas.

Figure6. BFT nest on poorly sorted coarse gra Figure5. BFT nest on sandy gravel
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Figure9. BFT on nest, Railway colony

Mosaics of drone photos taken from 12m altitude had been made for 3 BBG cotamiesin 2019

2020 and one in 2018019. These photographs were taken after the birds had left #stsand the

colony areaTwo of these mosaics, at Toppings and Smarts, could be used to do a similar exercise to
that for the BFT colonies. The third colony, the Railway colony of 22020 was not suitable as the
chicks were in the colony for too lordter hatching and had désyed too many of the nests.

Figurel0 shows a similar relationship between gravel character and nest posisonith BFand
Figure1ll documents the maximum pebble sizetin 25cm of the nests. The photomosaics were
georeferenced, so pebble size could be measured directhhimQGIS.

FigurelO. Part of Toppings 202020 BBG colony area
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Figurell. Histogram of mximum pebble size within 25cm of BBG neStsppings

Figurel2 shows part of the Smarts 2018019 colony. The great majority of nests are also in poorly

sorted coarse gravel, in spaces between the larger pebbleshBumage makes it clear that BBfe a

more weed tolerant than BFJ they sometimes nest close to large weed plants, sometimes under

them, and often like to nest close to logs and driftwoddk Sy 2 LJGA Yt ySaldAy3a KIF oA
e.g. 2016, they gaeven nest in worked paddocksefore they become vegetatedrigurel3 shows

a distribution of maximum pebble size similar to that at Toppings, and to the BFT nests.

Figurel2. Part of &arts 2018 2019 BBG colony area
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Figurel3. Histogram of naximum pebble size within 25cm of BBG neSmarts

From the nests found i8019¢ 2020 wrybill also prefer sites with poorly sorted coarse gradvigure
14is a typical nestrigurel5 shows a wrybill on a nest partly hidden by large pebbles and in an area
with significant weegresence

Figurel4. Typical wrybill nest Figurel5. Wrybill nest in weedy area
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Figurel6. Wrybill on nest crouching beneath tlewél of large pebbles

Banded dotterel often also choose such substrate, but will nest on sand and under wEgjise
17, Figurel8, and Figurel9.

Figurel?7. BD nest on poorly sorted coarse gravel Figurel8. BD nest on sand
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Figurel9. BD nest under lupin plant

BEvidence fom far fewer nestshows thatpied stilts and pied oystercatchers oftafsonest in poorly
sorted coarse graveln the riverbed

In summary, using evidence mainly from amesting season, BFBBGand wrybillprefer to nest in
unconsolidatedpoorly sortedcoarse gravet with pebbles close to the nests of at least 8cm in size.
Their nests are on finer graveleaving enough room for the bird to sit and properly contact ¢iges
which can be in stable positiorBFT strongly prefer weeftlee settings, wryll probably a little less
so and BBG and BD are more tolerant of we&dsen clearing weeds, we need to prioritize areas
where suchpoorly sorted coarseravel is present.

3. Geomorphological colony setting andver processes

These aspects are addressecchge studiesf the major2019- 2020colony areas, two of the previous
season sites, and some sites which were not nesteddosummary of thisnformation is given in
Appendix3.

3.1RailwayBlackbilled Gulland Blackfronted TernColony, 2019- 2020

Thissite is 1km downstream from the Railway brid@@pendix 1)In 2019 2020 it hosted what must

be by far the greatest concentration of breeding birds ever observed by the ARRG. In late October
there weremore than 4,300 BBG, this resulted in approximatehp0 nestsavey, 202 Fortyeight

BFT nests were made in the same area, with Bé€3%and 1 SIP@estalso present.

This site was at an island of 4.9 ha in size, at a southern bend in th¢Hiyere20). Flow either side

of the island was approximately equal, the river only dried up at the very end of the breeding season
when all BFT had gon@&@ there were only some fledgling BBG remainifigs island seems like an
ideal setting- Pickerell (2015) modeltl the probability of mammalian predators being present on
islands in the Rangitata River and concluded that islands smaller than 3.5 haf elegetation, more

than 20 m from the mainland or nearest predator source, and separated by a channel vgtthardie

of more than 6 ms"! would provide the best sites for breeding bird specigg far the main land

-13-



predators caught on the island weNorway rats. One stoat was caught and hedgehogs only began to
be caught after the river had dried out.

Two of the BFT nests were on a muataier island just to the soutiThe main island had.8 ha of
moderateweed cover thathad been cleared in July 29 by tractormounted ripperg except for on
olyla #KSNB (KS .NFedewSoswere almioft gnirély IUB, witkck was quailie t

to almost a metrebut only of moderate densityrifteen of the BFT nests were within the ripped area

as were approximately 1,300 of the BBG nests. The ripping must be judged as a success, the 15 terns
which nested on the ripped areawould aimost¢ek yt @ y 20 KIS 06SSy GKSNB
cleared.It seems possible that BFT might not have nested there at all without weed clegtey

seem to require quite large areas of bare gravWéle BBG could possibly have chosen this site if the
weeRa KI Ry Qi 0SSy Of SINBRXZ la (KS& gSNByQi @SNE
Figure20 shows the colony area, bird nests and geology. The base image is from drone photographs
taken at 50m altitudeBBG nests were located from droimeages aken at 25m altitude while the

birds were on nestsGreatest BBG nest density was just north afaarow butsteep bankNests of

the other birds were GPS located on the ground whilst walking 5m spa&edri lines.

Four distinct lithologies add be mapedon the groundg

1 Poorly sorted coarse gravel 70%

1 Fine well sorted gravel 22%
T Sand 5%
1 Sandy gravel 3%

In most cases contacts between these units were stesme of them appearing to bibe result of
distinct deposition events. Lesften thecontacts were gradational and somewhat obscqtkis sort

of situationoften has to be dealt with in geological mappiBjrds did have the choice of nesting on
a substrate other than poorly sorted coarse gravel, but few chose to do so.

Immediately downgeam from the colony area there was a large (1.4ha) gravel bar on the south side
of the river made up almost entirely of poorly sorted coarse graveiich looked ideal nesting
substrate. No birdsvere seen tanest hereg perhaps becausthe area of bargravel was smaller and

AG ol ayQld +y AaflyRo®

-14-

X

¢



Nest
@® Black-fronted Tern
® Pied Stilt

»  Pied Oystercatcher
BBG Nests - 20-11-19

Substrate

.o Coarse Gravel

Fine Gravel

[==] Sandy Gravel

[2] sand

=== Bank 0 50 100 150 200 m Railway Island - Geology
2019 Ripped Area | _ ______EEEEEaa 2

Figure20. Railway island geology

Google Earth historic images were used to reconstruct the history of the colonwaddaighlighted
the dynamic and evechanging geomorphology oftaaided river surface

1 Between June and September 2012 two large islands, seemingiguitelli to colony nesting,
had been created in the river upstream and downstream from the 202020colony area.
These had disappeared by August 2014.

1 Prior tomid-2014the great majority of the colony area was within the northern berm (gorse
and broom covered) berm of the riverbed.

9 LG ¢l ayQid dzydit | FFow)ihkt&mosttie 2nkice colany argamad F & 2 2 |
been eroded out of the berm but in early October 2017 the sites of many of 2@19BFT
nests were in an active channel anav@re on berm.

1 The first image showing a clear geographical similarithatio 2019 was from 30 November
2017¢ but 2 BFT nesttsis were still on berm and several were in active channel.

1 In January 2019 one of the BFT nest sites was still on berm, orévie ehannel, and one
very close to the river on the north bank.

This was an ideal site for nestinghe substrate wagjoodand the island location gave protection
from predatorsother than Norway ratsThe site was very recent with theubstrate having been
deposited no more than about 2 years before nestitpe flood of July 2017 was instrumental in
creating this colony are®ut there were modifications to it right up to at least early 2019.

[ dZNNBy Gt e (GKAa& aAyie rivirisidey 2018293 weado @R Ihpin is §réwing
back strongly and should be cleared aghiowever,one more significant flood cadiresult in it being
no longer suitable for nesting. A flood could change the whole geometry of the riveriolichake the
island disappear (as happened between 2012 and 2014) or cover the island ims&iy the
substrate unsuitable for nesting.
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3.2GroyneNine Blackironted Tern Colony2019- 2020

This site was 2km downstream from the Okuku confludAgmendix 1)Sixteen BFT nests were found
here, but several more no doubt were presepo systematic effort wamade to find nestswhilst
checking trapssveral nests were found long after the birds had left the area. One wrybill also nested
here and there were a number of PS pairs nesting in the general area.

This site was very similar to the Railway colony ci& a south bend in the river with a spg-fed

stream along the southern boundary making it nearly an is(&nglre 21). Across this stream to the

west was a raised gravel bar with quite heavy lupin cover and much driftwood and logs. A number of
hedgehas and 2 stoats were caught in traps here, but the only predators caught in the colony area
itself were Norway rats. Thiseems to indicate that the sprirfigd stream acted as a barrier to
predators ¢ this is likely to be especially true of hedgehodén, it seems possible the lack of
vegetation in thecolony area itself deterred predators.

No weed clearing had been dongthis colony area and none was needed as it was almost vireed
The area of bare gravel on which the birds nested was 3.4 ha.

Substrate
Fine Gravel
Coarse Gravel
[..] sand
{=<] sandy Gravel
£ ® J Very Coarse Gravel
2019 Ashley Nests

® Wrybill

©® Black-fronted Tern

50

e

Figure 21. Groyne Nine colony area
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Substrate in this area was 90% poorly sorted coarse gravel. éfrgasy coarse cobble>25cm clasts)
gravel were also mappedd BFT also nested on this matenelhich is generally a little better sied
than the coarsegrained gravel.

Colony area historyhighlighting the rapid changes in geomorphology

1 The geomorpholgy of this area was quite different mid-2017 with most 2019 nest sites
being on a large midver island, in active channels andding on the northern berm.

1 The July 2017 flood changed the course of the river and on 30/11/17 the BFT nest sites were
mainly on a large clean gravel bar on the south side of the river.

1 By August 2018 mof019 nest sites were on a gravel bar on the riodide of the active
channel (in 2019 the location of the sprifed stream), and gravel in the area had obviously
been canpletely reworked.

This site was almost ideal for nesting with very good substrate and some protection from predators
due to the spingfed stream. Reworking of the gravel here meant that sstratewas probably

less than a year olthen nests were madén future a single largéood could completely change the
geometry of the area, and potentially dump sand on it.

Lupin is regrowing strongly here and the area should be machine ripped before 2020 nesting. If funds
allow, considertion should be given to partially diverting the river through the spifie) streamg

this would require 50m of excavatiofihis could perhaps be shallayonly deep enough to divert
some of the river at higher flows through hegavith erosion hopefullydading to a permanent flow.

3.3Toppings Blaciilled Gull andBlackfronted Tern Colores, 2019- 2020

This was located about a kilometre upstream from 8tate Highway One briddéppendix 1) Four
hundred and eightifive BBG nests were counted from 12nitatle drone photographs after the birds

had left the area. Four BFT nests were found 235m west of the gull colony, but several more were no
doubt presen.

This site was very similar to Groyne Nine, with a spigagstream marking the southern boundary
(Figue 22). There was also some flow along a channel further southward adjacent to the berm. These
two streams semed to give good protection against pegdrs ¢ nothing was caught in the traps
placed around the colonies, and no remains of birds consistent with ground predation were found.
Again, there was a raised weedy gravel bar to the west of the colony aregedtbclearing had been
done in 2019 andhe 2.5 haarea was essentially wedcee. Some lupin was starting to grow in the
BBG colony areaFigurel0. The BBG colony was close to an indented steep bank which mimed
northern edge of the sprinfed stream.

There was a very large area of longitudinal gravetlolminantly poorly sorte@oarsegrainedgravel
¢ downstream from the Toppings area. There were no colonies on this, but perhaps there could have
been someBD and PS nests.

The substrate here was similar to Groyne Ngn@ominantly poorly sorted coarse grawelth large
sandy areasvest of the BBG colony and especially on the weedy higher gravétigae 22).

17-



Toppings Colonies
Geology
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Toppings BBG Nests

Figue 22. Toppings BBG and BFT colonies
Cdony area history:

1 On 2/10/17 the 2019 BBG colony area was in the middle of a gravel extraction trench.

1 By 29/10/17 most of this trench had been filled with gravel by the river and the calegy
was on the edge of the active channel.

1 On 16/1/18 the BBGotony area was in the middle of the active channel.

1 On 19/1/19 the BBG colony area was on the northern edge of a new gravel bar on the south
side of the river and the BFT colony area was édttive channel.

1 It seems likely that the flood @&1/7/19 was responsible for creating the gravel bar as it was
during the 201%; 2020 nesting season.

This was a near ideal nesting site with good substrate and good protection from predators. The
substrake on which the birds nested seaito have been onlabout 3 months old.

Onceagain,this area is developingeed coverg lupin, plantain and Californian poppyand should
probablybe cleared before next nesting seasorhe quite large amount of guano praced by the
nesting gulls may be encouraging weedwth. This work should probably have lower priority than
the previously mentioned areas as the rigedhere is very narrow and any significant floeduld be
bank to bank andould completely change thgeomorphology and rip out the weed&gain,it would

be quite simple to connect the sprifigd stream to the main channelbut it is perhaps best not to
encourage birds to nest on a site from whibley would have a high chance of being washed off.

3.4GroyneFour BFT Colong019- 2020

Sixteen BFT nestnd 2 PS nests were found in this area about 1km upstream from the airport
(Appendix 1) Nests were only found when checking traps, more would have been found with a
systematic search. At the time of nestitigg area, of about 3.9 havas essentially weeftee and no
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clearing had been done. It was on the upstream end of a large 800m long iNandrone
photography has been done of this aress it is close to the airpordnd the Google Earth image in
Figure23 dates from August 2018. The position of active channels at the time of nesting is dotted in
Figure25 ¢ the middle southeastunning channel did not exist in late 204% had been filled in by
gravel

25/8/18 Google Satellite

. N

Late 2019 river channels e
[

. : \*' .
Terrace 3 |

T

Terrace 2
| Terrace 1 &5

Nest
® Black-fronted Tern
Groyne 4 BFT Colony 0 50 100 150 200 m ® Pied Stilt
[ 2 eeeas ) === Terrace riser

Figure23. Groyne four BFT colony

Figure24. Groyne four area, 3/5/17
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Figure25. Groyne four area, 2/10/17

Three terraces levels occur here with a noticeable increase in sand contardltitude. Parts of the
higher parts of Terrace 8east of the colony areq are completely sand covered. From comparison
of Figure24 and Figure25 most of T1 appears tbe an aggradational feature built up in the July
2017 flood ¢ with probably some contribution from the July 2019 flood. The T2 area is partly
aggradationa(probably July 2019nd partly the result of the river eroding into thedel T3 terrace.

Traps this areaonly caught 2 Norway rats and 1 hedgeltagssentially after the nesting season had
finished. So it appears that the island may have been of benefit in stopping preddtwslipin is
growing over this area and it shoubé cleared before th@ext nesting season.

3.5Swamp Road BFT Colqr3018- 2019

This was near the western end of a large island about 2.5km downstream from the Okuku junction
(Appendix 1)In an area of about 4.6 H&) BFT, 7Band 1 PS nested. There wexiso a few BFT, PS,
BBGand probably more BD nests further downstream. Most of these nests were made after Taggarts
had started the gravel extractiomorkswhich can be seen oRigure26. Nests were in poorly sorted
coarse gravelhere was some scattered weed in this area, especially in hollows.

2018 Ashley Nests
@ Black-fronted Tern
b | © Banded Dotterel
® Pied Stilt
BX3 Gravel Extraction Area

Swamp Road
2018 BFT Colony

Figure26. Swamp Road 2018 BFT colony

This area has a lot in common with tRailway, Groyne 9 and Toppings colony aieaerms of
physical situationThere was very por success from the nests hegeNorway rats are suspected to
have taken most of the eggs before hatchibigpfortunately,the haulage roads created a connection
with the bermg but for Norway rats this would be irrelevaas water is part of their naturdabitat.
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The excavation method may have been good for river protection reasons, but not for bird nesting
during the 2018 seasohe deep excavation along the edgfiean existing channel cut off the lesser
channels to the north which gave the birds sometpction against predators. This may not have been

a longlasting effect thoughDespite Taggarts increasing the northern channel flow before departure,
and the die surface being largely the same as in 2083 the site was not used by breeding birds
(except a few BD) in the 20120 seasonlt needs to be stated thafaggarts are very responsible gravel
extractors and have a gaime concen for the birds.

Comparison of Google Earth images on 3/5/17 and 30/11/17 shows that the geomorphology of the
area chaged significantly in thduly 20% flood ¢ with new gravel being deposited or at least old
gravel being completely reworked where the birds nested in late 2018.

3.6 Smarts BB&olony 2018- 2019

This was approximately in the middle of a large 400m longdgkppendix 1) Thenests were largely
confined to old channels which had somehow escaped sand deposition and only had sparse weed
(Figure12 and Figure27). At higher levelsespecially to the east, sand and weed cover was quite
extensive. No weed clearing had been done in this area, but bulldozer ripping had been dbee to
northeast and northwest768 nests were counted on the ground, 701 from drone photographs. A
wrybill had previously nested on a bank immediately adjacent to the colony.

2018 Ashley Nests
ﬁ ®  Wrybill
& Black-billed Gull

® Pied Stilt
[ 2018 Ripped
—= 2018 gull colony channels B = 2018 Smarts
ST L. T R . - 2w : e —
3 BBG Colony

Figure27. Smarts 2018 BBG colony area

Frommid-2014to prior to the July 2017 flood (which totally reshaped the area)2B&8colony area
would havebeenin the middle of aractive river channellThere seems to have been little modification
to the surface of the island between the 2017 flood and December 2018 nesting.
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Since the 2018 2019 nesting season the area has been cleared of weeds twitduly 209 with
tractor-mounted ripper and in FebruaryMarch 2020 by grader (Taggarts). There was little nesting in
this area in 201¢ 2020¢ see later section.

3.7 Tulls Island

This is about 2.5km upstream from State Highway One and is a large island in a x@my(r@00m
wide) setion of the river(Appendix 1)1t is about 400m long by up to 120m wi@kbout 2.6 haand
is at first glance an extremely good nesting environmeittis quite high above the water which in
times of normal flow is reasonably deepaibund it(Figure28).

Thisislandtends tohave a lot of weedsyhichhave been cleared twiagin July 2018 and early August
2019. In 2018 part of the area was cleared by bulldozer blade, and the majority wasaith the
rather widely spaced, but still reasonably effectidezer rippersFigure28 shows that the blade
cleared area, some of the ripped areath® west of it, and patches elsewhenere very sandy too
sardy to expect most species of bird to neBitgure29 shows how compacted the bladad daer
tracks made the surfaceg any largepebbleswould have been too flattened down to provide
protection for nesting birds. Ehrippers left large ridges, which would slow down floodwaters and
thus enhance sand depositiolluch of the sand in the river tels to be in the fingdo medium range
(0.125¢ 0.5mm) and would probably be mainly transported by saltagdrmouncing along te bottom

of the river.

12 July 2018
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Figure28. Tulls island July 2018

In the 2018¢ 2019 nesting season 1 BD nest was found in the dozer bladed area with 4 BFT nests
found in the gravelly part of the ripped area. From the numbers of iBRle areg these nests
probablywere less than half of thosactuallypresent. By theitne the BFT chicks hatched, there had
been very significant regrowth of lupinthis was the weediest area that BFT have nested on in the
last two seasons. Unfortunatelyhé BFT chicks were abandonegerhaps because of nighttime
disturbance.
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Figure29. Dozer blade and ripper clearing, July 2018

Just before it was planned to clear weeds again, in July 2019, there was a flood of slightly besater t
the mean annual floogize The island was drone photographed before and after filood and the
effects of the floodareinstructive. Only part of the eastern end of the island was emergent and most
of it had a quite thick covering of sarithe largearea of sand in the western part of the island is within

a hollow.Water flow directons could be seen from the sand deposition, these were commonly across
the ripper ridges. Only small areas of weed were eroded away or perhaps covered bBgdhid

time significant areas of the island had been eroded agagpecially the bladed pa(Figure31).

Most of this erosion took place before the July 2019 flood.

Most of island inundated and covered by sand - trapped by
weeds, topography and ripper ridges. Few weeds eroded

29 July 2019
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Figure30. Tulls island afteruly 2019 flood
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29 July 2019

| (- 2018 Dozed

| ] 2018 Ripped

S| T - Tulls eroded area
1 2019 nesting habitat

Nest

Figure31l. Tulls island after 2019 ripping

Figure31also shows the extent to which nesting habitat for most species has lestrogled by sand

¢ interpreted from the dronemage.Figure32 shows ground mapping agrees quite well with drone
photo interpretation, but much of the saly areaon Figure31was mapped as sandy gravdBFTetc
may posgbly nest on thisThirty-nine percent of the island area was mapped as sagdyel, 35% as
sand and 26% as pdy sorted coarse graveh kthe 2019¢ 2020 season only 2 BD nests were found
on the island.

14 December 2019
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Figure32. Tulls islandjeology, December 2019



Figure33. Tractor mountedipper in action

From Google Earth imagdsetisland area was the site of a major gravel operation in early 2011 and
in mid-2012 there was little gravel left here following flamd=rom 2013 to the present most of this
area seems to have been quite stablde July 2017 flood eroded the island into approximately its
current shape, but appears to have done little reworking of gravel Qjuit deposited fine sediment
and incompléely removed or covered up weedBigure34 and Figure35).
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Figure34. Tulls island, 2/2/1;before July 2017 flood

Figure35. Tulls island, 16/1/18fter July 2017 flood

This island probably should be cleared of weeds for the 22121 nesting season, but few nests can

be expected. The clearing would be with the aifrtontinuing the study of weed regeneration in the
area. The tractor mounted ripper should be used, as this is highly effective with lupins and other weeds
that grow here, and does not compact the surfaé@g(re33). However, with the current design of

the ripper mahine, some ridges are left. It should be easily possible to modify it to leave a flatter
surface without compaction.



