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Abstract
Charlesworth Wetland Reserve is a 20-ha remnant salt marsh on the western edge of the AvonHeathcote Estuary/Ihutai in Christchurch. The wetland was extensively modified in the early 1900s by
infilling and draining. Since the 1990s the Christchurch City Council has been restoring the area by
creating tidal pools and planting. Between November 2015 and December 2018 two lines of tracking
tunnels were used to monitor small mammals and lizards. At the same time terrestrial arthropods were
monitored by using wooden disks and onduline (corrugated roofing material) as artificial habitat. The
tunnels were baited once every two months with peanut butter to record footprints of animals passing
through. The disks and onduline were checked every two months for arthropod presence. Indications
from the tracking tunnels were that the common hedgehog was widespread within the reserve. Rats
were regularly encountered within wetter areas and mice in the dryer areas.
The wooden disks proved to be the most effective artificial habitat at the reserve. A greater number of
animals and greater species diversity were encountered under the wooden disks than the onduline. An
average of 35 species were encountered at each site over the duration of the monitoring. The site with
the highest species diversity and number of individuals was the Linwood Ave site with 228 individuals
and 39 species. The most common arthropod encountered over both habitats was the predatory
arthropod the stone centipede.

Introduction
Charlesworth Wetland Reserve is a 20-ha restored remnant salt marsh on the western edge of the AvonHeathcote Estuary/Ihutai in Christchurch. The area was drained and infilled in the 1920’s for grazing
(McMurtrie & Kennedy,2016). In the early 1990s the Christchurch City Council started restoring the area
by creating tidal pools and planting (Owen, 1992). Culverts where constructed under the roadway that
separates the reserve from the estuary to allow for tidal flows. Over 100,000 plants have been planted
in the reserve by volunteers and the Christchurch City Council Park Rangers since restoration begun.
Many of the plants were supplied by Trees for Canterbury and planted on public planting days.
Between November 2015 and December 2017 tracking tunnels were used to monitor small mammals
(rats, mice and hedgehogs) to give a coarse index of relative abundance. The presence of lizards can also
be obtained by this method. At the same time terrestrial arthropods were monitored using artificial
habitats. Observations were uploaded to iNaturalist NZ; a citizen science web-based tool which allows
users to upload photographs and record details about what they have seen in nature. The iNaturalist NZ
community consists of numerous users many of whom have expertise in various disciplines for example
insects, birds, fungi and invertebrates. This expertise was used to confirm or identify observations made
from monitoring the tracking tunnels, wooden disks and onduline.
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Methods
Tracking Tunnels
Tracking tunnels were constructed of 3mm corflute black plastic;
dimensions 100mm x 100mm x 500mm (Fig 1). An inked tracking card is
placed in the tunnel at the time of tracking and baited with peanut
butter. The ink is spread in the middle of the card with the peanut
butter placed in the middle of the inked area. The animal goes into the
tunnel to eat the peanut butter and walks over the inked portion of the
card. As they leave the tunnel their footprints are imprinted onto the
card.

Figure 1:Tracking Tunnel (photo D
Ford)

Two lines, consisting of 10 tunnels each, were placed out in the reserve. One along the “bund”
(following the main path in the reserve) and another on the “peninsula” (Fig 2).
Each tunnel was set approximately 50 m apart in accordance with DOC guidelines (Gillies & Williams,
2013) for monitoring rodents.
The tracking tunnels were left in the
field over the course of the survey.
Each tunnel was pegged to the ground
using weed mat pegs. Every second
month a tracking card baited with
peanut butter was placed in the
tunnel and left overnight (where
possible the last weekend in the
month).
The tracking tunnels were baited on
the following dates:
•
•
•
•
•
•
•
•
•
•

Figure 2: Tracking Tunnel Lines, numbers show the position
of each tunnel (Google Earth
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30 Nov 2015
2 Feb 2016
12 April 2016
6 June 2016
8 August 2016
9 October 2016
4 December 2016
6 February 2017
9 April 2017
7 August 2017

The tracking cards were collected the following day. Tunnels were not baited in June 2017 because of
weather conditions.
Photos were taken of the foot prints and compared to Ratz (2007) for identification. The photos were
then uploaded to the iNaturalist NZ website under Charlesworth Wetland Reserve Tracking Tunnel
Project - https://inaturalist.nz/projects/charlesworth-wetland-reserve-tracking-tunnel-project. Figure 3
shows two examples of tracking cards with foot prints.

Figure 3: Tracking cards with prints: left - hedgehog and mice, right - rats
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Wooden Disks and Onduline
Wooden Disks and onduline where placed in five areas in the reserve (Fig 4):
1.
2.
3.
4.
5.

Adjacent to the carpark
Along the bund
Pylon area
Linwood Avenue Corner
Shrubland

Figure 4: Wooden disk and onduline sites in Charlesworth Reserve

These areas were chosen to give a representative of the different habitat types at Charlesworth Reserve.
Site one adjacent to the carpark and the pylon site where areas of resent plantings (approximately 3
years old) with long grass. Note – there is a no spray mantra at Charlesworth Reserve weeds around the
plants are removed by hand or cut with hedge clippers. The Linwood Avenue Corner and shrubland are
more dominated by older plantings and swamp ribbonwood (Plagianthus divaricatus). The bund area is
established plantings of a variety of lowland coastal tree species including Hebe and Ngaio (Myoporum
laetum).
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Figure 5: Wooden disk on ground (photo D Ford)

Figure 6: Onduline on ground (photo D Ford)

In each area three wooden disks were placed randomly (Fig. 5). Disk size varied in size and shape and
averaged approximately 350-450 mm in diameter with a thickness of 100-150 mm. Wooden disks are a
non-destructive and useful tool for monitoring invertebrates (Bowie & Frampton, 2004). Onduline is a
lightweight corrugated roofing and cladding product and is commonly used as an artificial retreat for
lizards (Lettink, O'Donnell, & Hoare, 2011). It is also suitable method for monitoring invertebrates and
lizards. Sheets of onduline were purchased and cut into approx. 400 x 280 mm sections. Two layers of
the cut onduline, with stones placed between the layer to give a 1-2 cm gap, were placed straight onto
the ground (Fig 6). Three sets were placed along with the wooden disks in each of the five areas except
for the area adjacent to the carpark where only two sets were placed (initially this area was to be
monitored by school children). Disks and onduline where placed out in the reserve on November 2015.
Starting from January the disks and onduline were
checked (by overturning) and then carefully
placed back in the same position. The presence of
lizards was recorded and any arthropods (insects,
snails, slugs, spiders etc.). Very small species such
as mites and land hoppers were not recorded.
If possible, the animal was captured and placed in
a container and a photograph taken (Fig 7). Many
of the animals were able to be photographed in
situ without being handled.

Figure 7: Common Skink (photo Grahame Bell)

The photos were then uploaded to iNaturalist NZ website under the project Charlesworth Wetland
Reserve Monitoring Project - https://inaturalist.nz/projects/charlesworth-wetland-reserve-monitoringproject
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The disks and onduline were checked every second month for 12 months on the following dates.
•
•
•
•
•
•
•
•
•
•
•
•

25 January 2016
27 March 2016
29 May 2016
30 July 2016
2 Oct 2016
27 Nov 2016
29 Jan 2017
2 April 2017
16 June 2017
5 August 2017
30 September 2017
2 December 2017

Results
Tracking Tunnels
An index of abundance is a relative measure of the size of a population. The tracking index of relative
abundance for each of the species is expressed as the mean average. For each species the total number
of tunnels with tracks present was recorded. This was then divided by the total number of tunnels in the
line to get the mean average.
Mice were detected in all months on line 1 except for the first (November 2015), with 50% abundance in
August, October and December 2016 and October 2017. In the February of both years (2016, 2017) the
relative abundance of mice was 10% (Fig 8).

Index of Relative Abundance

0.9

Hedgehog

0.8

No sign

0.7
0.6

rats

0.5

mice

0.4

insect

0.3

lizard

0.2
0.1
0

Tracking Date
Figure 8: Index of relative abundance by date for the 10 tunnels on Line 1 (Bund). No sign indicates no prints were on the
tracking card and peanut butter was untouched.
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Rat abundance on line 2 was inconsistent across time. Abundance rose to 80% in December 2016 (Fig 9).

Hedgehog

Index of Relative Abundance

0.9
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rats

0.7

mice

0.6
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insect

0.4

lizard

0.3
0.2
0.1
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Tracking Date
Figure 9: Index of relative abundance by date for the 10 tunnels on line 2 (Peninsula) No sign indicates no prints were on the
tracking card and peanut butter was untouched.

The most common species encountered on line 1 (Bund) was mice (Mus musculus) with 41 instances
counted. The second most encountered species on the line 1 was the common hedgehog (Erinaceus
europaeus) with 18 instances (Table 1). However, no sign (no footprints and peanut butter untouched)
was recorded 44 times. Tunnel four having no sign 72% overall. The most common species encountered
on line 2 (Peninsula) were the common hedgehog (29) followed closely by rats (27) (Rattus sp.). No sign
was encountered 33 times. Tunnels 2, 8 and 9 had no sign 45% overall. For both lines no hedgehogs
were encountered in the month of August. Hedgehogs do hibernate in winter in southern New Zealand.
Table 1: Total number of times a species was encountered on Line 1 and 2 (20 tunnels) over the 11 occasions the tunnels were
baited

Species
Hedgehog
No sign
Rats
Mice
Insect
Lizard

Line 1 (Bund)
18
44
15
41
3
2

Line 2 (Peninsula)
29
33
27
16
4
4

Mice where encountered in every tunnel except number 2 on line 1 (bund). Rats where encountered
seven times in tunnel 5 (Fig 10).
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Times species encounted in tunnel
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Tracking Tunnel
Figure 10: Number of times species were encountered in each tunnel in line 1 (Bund), tunnels were baited 11 times.

The only species encountered in tunnel 10 on line 2 (peninsula) was the common hedgehog - eight times
overall. Rats were encountered five times in tunnels 1, 5, 7 and 8 (Fig 11).

Times species encountered in tunnel
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Figure 11: Number of times species encountered in tunnel by tunnel number for line 2 (Peninsula), tunnels were baited 11 times
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Wooden Disks and onduline
A greater number of animals and greater species diversity were encountered under the wooden disks
than the onduline: an average of 138 individuals and 20 species under the wooden disks and 61
individuals and 14 species under the onduline.
An average of 35 species were encountered at each site of the duration of the monitoring. The site with
the highest species diversity and number of individuals was the Linwood Ave site: 228 individuals and 39
species (Table 2).

Table 2: Number of individuals and species found under wooden disks and onduline at each site (each site was checked 12 times)

SITE

WOODEN DISK

ONDULINE

(3 IN EACH SITE)

(3 IN EACH SITE, EXCEPT
CAR PARK)

TOTAL

Individuals Species

Individuals Species

Individuals

Species

Carpark

155

21

40

11

195

32

Pylon

148

19

78

16

226

35

Bund

138

21

47

12

185

33

Linwood Ave

136

21

92

18

228

39

Old Growth

112

20

48

14

160

34

The most common invertebrate encountered was the stone
centipede – Genus Lithobius (110) (Table 3) (Fig 12). The
second and third most animals encountered were terrestrial
gastropod molluscs; slugs (shell less) and snails respectively.

Figure 12: stone centipede (photo Grahame Bell)
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Table 3:Five most common animals found under wooden disks and onduline

Centipede
Slugs
Snails
Spiders
Millipede

Wooden Disk
92
74
75
38
62

Onduline
18
31
20
42
4

Total
110
105
96
80
66

Three types of slugs were recorded: Milky slug (Deroceras reticulatum), Ambigolimax sp. and Hedgehog
slug (Arion intermedius). The milky slug being the most common; all species are exotic (Fig 13).

Figure 13: Three types of slugs recorded: from right to left; milky slug, Ambigolimax, hedgehog slug (photos Grahame Bell)

At least two species of snails were encountered: quick gloss snail (Zonitoides arboreus) and garlic snail
(Oxychilus alliarius) both being exotic; eggs of snails or slugs were seen regularly (Fig 14).

Figure 14: Two types of snails recorded from left to right; gloss snail, garlic snail. Image on the right is eggs - slug or snail
(photos Grahame Bell)
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The Canterbury ground beetle - Megadromus antarcticus was encountered three times (Fig 15). This
species is a predator that feeds on a variety of different insects and larvae that live in its habitat. M
antarcticus is endemic to Canterbury and is found in urban gardens and agricultural areas, in both native
forests and exotic forests.

Figure 15: Megadromus antarcticus (photo Grahame Bell)

Another endemic species encountered was Pleloplectron simplex (a species of cave weta) (Fig 16). This
animal was under a wooden disk in the old growth forest site and the only one recorded over the
survey.

Figure 16: Pleloplectron simplex (photo Grahame Bell)

Large-bodied invertebrates such as these are vulnerable to predation by rodents (St Clair, 2009)
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Lizard
The majority of lizards where sighted at the old growth and pylon sites. Because the lizards move very
fast when disturbed it was not always possible to make an identification. However, when able to identify
they were recorded as the Common Skink (Oligosoma polychroma). Figure 17 shows the number of
skinks encountered at each site.

disk

7

onduline

Number Skinks

6
5
4
3
2
1
0
Bund

Carpark

Linwood Ave

Old Growth

Pylon

Site

Figure 17: Number of skinks encountered at each site for disks and onduline, tunnels were baited 11 times.

Discussion
Tracking Tunnels
Hedgehogs were first brought to New Zealand to remind the settlers of their homeland. However, they
were later introduced in large numbers to control garden pests such as snails and slugs. It has only
recently become understood the impact that hedgehogs have on our native fauna. They have been
recorded eating the eggs of shorebirds nesting on braided riverbeds including the nationally vulnerable
banded dotterel. Hedgehogs are also known to prey on invertebrates and lizards (Norbury & Jones
2017). The results from the tracking tunnel monitoring showed that hedgehogs are well established at
Charlesworth Reserve; they were the most common animal encountered on the peninsula tracking
tunnel line. Ground nesting birds may be vulnerable to egg predation by hedgehogs in the reserve
There are three species of rat in New Zealand kiore or Polynesian rat (Rattus exulans), the Norway or
brown rat (Rattus norvegicus) and the ship or black rat (Rattus rattus). The Norway and ship rats are
wide spread while the kiore is restricted on the mainland to Fiordland, Southland and South Westland.
We were unable to determine by the footprints whether rats encountered were Norway or ship rats.
However, Norway rats are common in urban area and live near water including the sea (Innes 2017).
They as per the hedgehog are known to prey on eggs and nestlings of dotterels and shore plovers and
most probably other coastal birds.
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DOC 100 and 200 traps are placed out in the reserve. However minimal trapping was done over the
monitoring period. It is not possible to say if the trapping had an influence on the results of the
monitoring
Animals previously caught by trapping have been rats and hedgehogs (personal communication A
Crossland 2018). Mustelids are seldom caught within the reserve; this monitoring did not target these
animals. Possums are present in small numbers.
A concentrated trapping effort is usually done by the Christchurch City Council Rangers in the reserve
when birds are nesting and young are still in their nest. The main target of the trapping effort being rats.
The results of this study indicated that rats were more prevalent in the wetter areas. The tunnels that
showed a large rat presence were: on line 1 “bund” tunnel 5; line 2 the “peninsula” tunnels 1, 5, 7 and 8.
It would be worthwhile for traps to be placed in these areas.
Only two lines of tracking tunnels were used in this survey; therefore, the results may not be
representative of whole site. It would be valuable to extend the monitoring to find any other hot spots
for predators that could be trapped more intensively within the reserve. If possible, monitoring should
be done in conjunction with trapping or after the trapping effort has been completed. By continuing
with monitoring in this way it will give an indication if the trapping regime is being / has been successful.
From the results of this study it was found that rats and mice were present in the reserve all year round.
Hedgehogs were also present all year round, except for August when they were probably hibernating.
These three predators are known to not only predate on birds and eggs but also on arthropods and
lizards. Therefore, it would be beneficial to these creatures if trapping was carried out over the full year.

Wooden Disks and onduline
Wooden disks and onduline are a non-destructive way of monitoring arthropod diversity and provide
many of the ecological functions of natural fallen logs such as providing a dark and damp area for
animals to colonise (Bowie & Frampton 2004).
Restoration sites such as Charlesworth Reserve lack fallen dead wood. Artificial habitat such as wooden
disks and onduline is a surrogate for fallen wood and provides a home for animals that may be
otherwise absent from the area. However, it may take some time for animals to move into such habitat.
Some species may never arrive because of a lack of source population and or lack of mobility therefore
would require reintroduction by human intervention.
Dead wood is importance for biodiversity (Seibold et al. 2015). Therefore, it is recommended that dead
wood is included within Charlesworth Reserve to create habitat for arthropods and for lizards. This can
be in the form of as wooden disks or logs which are generally cheap and easy to install. They are also
useful for as an education tool as they make it easy for children to observe what is living underneath.
This survey has gained baseline data for Charlesworth Reserve arthropods therefore replacement disks
should be placed on or near the existing wooden disks as they decay to allow for ongoing monitoring. To
gain a continuing understanding of the arthropods present at Charlesworth Reserve it is recommended
that the disks be checked yearly in spring or early summer.
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Taxon List
Scientific Name

Common Name

Taxon Name

Annelida

Ringed Worms

Animalia

Chilopoda

Centipedes

Animalia

Lumbricus
terrestris
Armadillidium
vulgare
Porcellio scaber
Oligochaeta

Common
Earthworm
Common Pillbug
Common Rough
Woodlouse
Earthworms

Platyhelminthes

Flatworms

Animalia

Symphypleona

Animalia

Geoplanidae

Globular
Springtails
Land Planarians

Diplopoda

Millipedes

Animalia

Armadillidiidae

Pillbugs

Animalia

Armadillidiidae

Talitridae

Animalia

Talitridae

Oniscidea

Sandhoppers
and
Landhoppers
Slaters

Collembola

Springtails

Animalia

Lithobius

Stone
Centipedes
Black Cobweb
Spider
Bronze hopper

Animalia

Lithobiidae

Lithobius

Arachnida

Theridiidae

Steatoda

Arachnida

Salticidae

Helpis

Brown Wolf
Spider
Cobweb Spiders

Arachnida

Lycosidae

Allotrochosina

Arachnida

Theridiidae

Diamond Combfooted Spider
European
Harvestman
False Widow
Spiders
Flower Spiders

Arachnida

Theridiidae

Cryptachaea

Arachnida

Phalangiidae

Phalangium

Arachnida

Theridiidae

Steatoda

Arachnida

Thomisidae

Diaea

Arachnida

Triaenonychidae

Algidia

Opiliones

Hard-bodied
Harvestmen
Harvestmen

Triaenonychidae

Harvestmen

Arachnida

Triaenonychidae

Salticidae

Jumping Spiders

Arachnida

Salticidae

Tetragnathidae

Long-jawed
Orbweavers
Mite

Arachnida

Tetragnathidae

Arachnida

Cocceupodidae

Steatoda
capensis
Helpis
minitabunda
Allotrochosina
schauinslandi
Theridiidae
Cryptachaea
veruculata
Phalangium
opilio
Steatoda
Diaea
Algidia

Linopodes

Family

Genus

Species

Animalia

Lumbricidae

Lumbricus

Animalia

Armadillidiidae

Armadillidium

Animalia

Porcellionidae

Porcellio

Lumbricus
terrestris
Armadillidium
vulgare
Porcellio scaber

Animalia

Animalia

Geoplanidae

Animalia

Arachnida
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Linopodes

Steatoda
capensis
Helpis
minitabunda
Allotrochosina
schauinslandi
Cryptachaea
veruculata
Phalangium
opilio

Acari

Mites and Ticks

Arachnida

Linyphiidae

Sheetweb and
Dwarf Weavers
Silvery
Vagabond
Spider
Slater Spider

Arachnida

Linyphiidae

Arachnida

Gnaphosidae

Anzacia

Anzacia
gemmea

Arachnida

Dysderidae

Dysdera

Dysdera crocata

Slender Sac
Spider
Smooth Hardbodied
Harvestmen
Spiders

Arachnida

Eutichuridae

Cheiracanthium
stratioticum

Arachnida

Triaenonychidae

Cheiracanthiu
m
Nuncia

Poaka
graminicola
Araneomorphae

Spiders

Arachnida

Amaurobiidae

Poaka

Poaka
graminicola

True Spiders

Arachnida

Uliodon

Vagrant Spiders

Arachnida

Zoropsidae

Uliodon

Cryptachaea
blattea
Oxyopes
gracilipes
Orsolobidae

Cobweb Spiders

Arachnida

Theridiidae

Cryptachaea

Jumping Spiders

Arachnida

Oxyopidae

Oxyopes

Six eyed spider

Arachnida

Orsolobidae

Zelanda

Spider

Arachnida

Gnaphosidae

Zelanda

Argoctenus

Spider

Arachnida

Miturgidae

Argoctenus

Moneta conifera

Spider

Arachnida

Theridiidae

Moneta

Novakiella
trituberculosa
Novaranea
queribunda
Mynogleninae

Spider

Arachnida

Araneidae

Novakiella

Spider

Arachnida

Araneidae

Novaranea

Spider

Arachnida

Linyphiidae

Todiramphus
sanctus vagans
Egretta
novaehollandiae

New Zealand
Kingfisher
White-faced
Heron

Aves

Alcedinidae

Todiramphus

Aves

Ardeidae

Egretta

Celatoblatta

Cockroache

Blattodea

Blattidae

Celatoblatta

Megadromus
antarcticus
Coleoptera

Alexander
Beetle
Beetles

Coleoptera

Carabidae

Megadromus

Megadromus
antarcticus

Elateridae

Click Beetles

Coleoptera

Elateridae

Laemostenus
complanatus
Carabidae

Cosmopolitan
ground beetle
Ground Beetles

Coleoptera

Carabidae

Laemostenus

Laemostenus
complanatus

Coleoptera

Carabidae

Scarabaeidae

Scarabs

Coleoptera

Scarabaeidae

Conoderus

Click Beetles

Coleoptera

Elateridae

Aleocharinae

Rove Beetle

Coleoptera

Staphylinidae

Anzacia gemmea

Dysdera crocata
Cheiracanthium
stratioticum
Nuncia

Araneae

Arachnida

Cryptachaea
blattea
Oxyopes
gracilipes

Moneta
conifera
Novakiella
trituberculosa
Novaranea
queribunda
Todiramphus
sanctus
Egretta
novaehollandia
e

Coleoptera
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Conoderus

Odontria

Chafer Beetle

Coleoptera

Scarabaeidae

Staphylinini

Rove Beetle

Coleoptera

Staphylinidae

Costelytra
zealandica
Forficula
auricularia
Tipulomorpha

Grass grub

Coleoptera

Scarabaeidae

Costelytra

Common Earwig

Dermaptera

Forficulidae

Forficula

Crane Flies

Diptera

Sciaridae

Dark-winged
Fungus Gnats
Flesh Flies

Diptera

Sciaridae

Diptera

Sarcophagidae

Brevicera
heterogama
Bibionomorpha

Fly

Diptera

Tipulidae

Brevicera

Brevicera
heterogama

Fly

Diptera

Arachnocampa
luminosa
Xylaria

New Zealand
Glow Worm
Fungi

Diptera

Keroplatidae

Arachnocampa

Arachnocampa
luminosa

Fungi

Xylariaceae

Xylaria

Mycetozoa

slime molds

Fungi

Metatrichia
floriformis
Aphididae

Fungi

Fungi

Trichiaceae

Metatrichia

Metatrichia
floriformis

Aphids

Hemiptera

Aphididae

Rhypodes anceps

Hudson's Bug

Hemiptera

Lygaeidae

Rhypodes

Rhypodes
anceps

Cicadellidae

Leafhoppers

Hemiptera

Cicadellidae

Philaenus
spumarius
Cicadomorpha

Hemiptera

Aphrophoridae

Philaenus

Philaenus
spumarius

Stenotus
binotatus
Macrosiphini

Meadow
spittlebug
Spittlebugs,
Cicadas,
Leafhoppers,
and
Treehoppers
Two-spotted
Grass Bug
Aphids

Hemiptera

Miridae

Stenotus

Stenotus
binotatus

Hemiptera

Aphididae

Stenodemini

True Bug

Hemiptera

Miridae

Chaetedus
longiceps
Deraeocoris
maoricus
Formicidae

True Bug

Hemiptera

Miridae

Chaetedus

True Bug

Hemiptera

Miridae

Deraeocoris

Chaetedus
longiceps
Deraeocoris
maoricus

Ants

Formicidae

Apis mellifera

Honey bee

Ichneumonidae

Ichneumonid
Wasps
Southern Ant

Hymenopter
a
Hymenopter
a
Hymenopter
a
Hymenopter
a
Hymenopter
a
Lepidoptera

Sarcophagidae

Monomorium
antarcticum
Mimopeus
Tingena

False
Wireworms
Moth

Odontria
Costelytra
zealandica
Forficula
auricularia

Hemiptera

Apidae

Apis

Apis mellifera

Formicidae

Monomorium

Monomorium
antarcticum

Tenebrionidae

Mimopeus

Oecophoridae

Tingena

Ichneumonidae
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Lepidoscia
heliochares
Epichorista
siriana
Psychidae
Hydriomena
deltoidata
Noctuidae
Oxychilus
cellarius
Stylommatophor
a
Oxychilus
draparnaudi
Oxychilus
alliarius
Milax gagates
Arion
intermedius
Deroceras
reticulatum
Zonitoides
arboreus
Arionidae
Arion
Deroceras
Ambigolimax
Hemerobiiformia

Pleioplectron
simplex
Conocephalus
Oligosoma
polychroma

Moth

Lepidoptera

Psychidae

Lepidoscia

Moth

Lepidoptera

Tortricidae

Epichorista

Bagworm
Moths
Dark-banded
Carpet Moth
Owlet Moths

Lepidoptera

Psychidae

Lepidoptera

Geometridae

Lepidoptera

Noctuidae

Cellar Snail

Mollusca

Common Land
Snails and Slugs
Draparnaud's
Glass-snail
Garlic Snail

Mollusca

Lepidoscia
heliochares
Epichorista
siriana

Hydriomena

Hydriomena
deltoidata

Oxychilidae

Oxychilus

Oxychilus
cellarius

Mollusca

Oxychilidae

Oxychilus

Mollusca

Oxychilidae

Oxychilus

Greenhouse
Slug
Hedgehog Slug

Mollusca

Milacidae

Milax

Oxychilus
draparnaudi
Oxychilus
alliarius
Milax gagates

Mollusca

Arionidae

Arion

Milky Slug

Mollusca

Agriolimacidae

Deroceras

Quick Gloss
Snail
Roundback
Slugs
Roundback
Slugs
Smooth Land
Slugs
Milky Slug

Mollusca

Gastrodontidae

Zonitoides

Mollusca

Arionidae

Mollusca

Arionidae

Arion

Mollusca

Agriolimacidae

Deroceras

Mollusca

Limacidae

Ambigolimax

Lacewings,
Mantidflies, and
Allies
Cave Weta

Neuroptera

Orthoptera

Rhaphidophoridae

Pleioplectron

Lesser Meadow
Katydids
Common Skink

Orthoptera

Tettigoniidae

Conocephalus

Reptilia

Scincidae

Oligosoma

17

Arion
intermedius
Deroceras
reticulatum
Zonitoides
arboreus

Pleioplectron
simplex

Oligosoma
polychroma
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