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Figure 1.2 Location of study sites within Thames Gateway area of South-east England.
Basemap source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA FSA, USGS, AEX, Getmapping,
Aerogrid, IGN, IGP, swisstopo, and the GIS user community.
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Figure 2.7 Biplot scores for carabid species (
calculated with Canonical Correspondence Analysis of the carabid assemblage at Canvey Wick in 2015,
as determined from captures in pitfall traps. Management treatments are coded: (     ) unmanaged control;
(      ) phase one restoration cleared to mineral substrate in May 2014; (      ) phase two cleared in May
2015; (      ) open mosaic habitat reference plot. Environmental variables are L, litter depth (Padj = 0.016),
and H, herbaceous plant species richness (Padj = 0.016). Numerical references for species names:
1 = Acupalpus brunnipes, 2 = Acupalpus dubius, 3 = Acupalpus parvulus, 4 = Agonum emarginatum,
5 = Agonum marginatum, 6 = Agonum muelleri, 7 = Amara aenea, 8 = Amara communis, 9 = Amara
convexior, 10 = Amara curta, 11 = Amara eurynota, 12 = Amara familiaris, 13 = Amara lunicollis,
14 = Amara montivaga, 15 = Amara ovata, 16 = Amara similata, 17 = Amara tibialis, 18 = Anchomenus
dorsalis, 19 = Anisodactylus binotatus, 20 = Asaphidion flavipes, 21 = Badister bullatus, 22 = Bembidion
assimile, 23 = Bembidion biguttatum, 24 = Bembidion femoratum, 25 = Bembidion illigeri, 26 = Bembidion
lunulatum, 27 = Bembidion minimum, 28 = Bembidion obtusum, 29 = Bembidion properans,
30 = Bembidion quadrimaculatum, 31 = Brachinus crepitans, 32 = Bradycellus verbasci, 33 = Calathus
cinctus, 34 = Calathus fuscipes, 35 = Calathus rotundicollis, 36 = Carabus nemoralis, 37 = Carabus
violaceus, 38 = Chlaenius nigricornis, 39 = Clivina fossor, 40 = Curtonotus aulicus, 41 = Curtonotus
convexiusculus, 42 = Dyschirius aeneus, 43 = Dyschirius luedersi, 44 = Dyschirius politus,
45 = Elaphropus parvulus, 46 = Elaphrus riparius, 47 = Harpalus affinis, 48 = Harpalus anxius,
49 = Harpalus attenuatus, 50 = Harpalus rubripes, 51 = Harpalus rufipes, 52 = Harpalus tardus,
53 = Leistus ferrugineus, 54 = Loricera pilicornis, 55 = Microlestes maurus, 56 = Microlestes minutulus,
57 = Nebria brevicollis, 58 = Notiophilus biguttatus, 59 = Notiophilus palustris, 60 = Notiophilus
substriatus, 61 = Ophonus azureus,  62 = Ophonus puncticeps, 63 = Ophonus rufibarbis,
64 = Panagaeus bipustulatus, 65 = Paradromius linearis, 66 = Poecilus cupreus, 67 = Pterostichus
gracilis, 68 = Pterostichus macer, 69 = Pterostichus madidus, 70 = Pterostichus melanarius,
71 = Pterostichus niger, 72 = Pterostichus nigrita, 73 = Pterostichus strenuus, 74 = Pterostichus vernalis,
75 = Stenolophus mixtus, 76 = Stenolophus teutonus, 77 = Stomis pumicatus, 78 = Syntomus foveatus,
79 = Syntomus truncatellus, 80 = Trechus quadristriatus.
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Figure 2.8 Biplot scores for staphylinid species ( ), environmental variables ( ), and treatment plots, calculated with
Canonical Correspondence Analysis of the staphylinid assemblage at Canvey Wick in 2015, as determined from
captures in pitfall traps. Management treatments are coded (      ) unmanaged control; (      ) phase one restoration
cleared to mineral substrate in May 2014; (       ) phase two cleared in May 2015; (      ) open mosaic habitat
reference plot. Environmental variables are L, litter depth (Padj = 0.016); B, bare ground (Padj = 0.016); F, field layer
height (Padj = 0.05). Numerical references for species names: 1 = Aleochara bipustulata, 2 = Aleochara brevipennis,
3 = Aleochara curtula, 4 = Aleochara sparsa, 5 = Aloconota gregaria, 6 = Amarochara forticornis, 7 = Amischa analis,
8 = Amischa decipiens, 9 = Anotylus nitidulus, 10 = Anotylus rugosus, 11 = Anotylus sculpturatus, 12 = Anotylus
tetracarinatus, 13 = Atheta aquatica, 14 = Atheta castanoptera, 15 = Atheta vaga, 16 = Autalia rivularis, 17 = Bledius
gallicus, 18 = Brachygluta fossulata, 19 = Brundinia marina, 20 = Callicerus rigidicornis, 21 = Calodera protensa,
22 = Carpelimus bilineatus, 23 = Carpelimus corticinus, 24 = Carpelimus gracilis, 25 = Carpelimus incongruus,
26 = Chaetida longicornis, 27 = Cordalia obscura, 28 = Cypha longicornis, 29 = Dinaraea angustula, 30 = Drusilla
canaliculata, 31 = Gabrius appendiculatus, 32 = Gabrius breviventer, 33 = Gabrius nigritulus, 34 = Gyrohypnus
angustatus, 35 = Gyrohypnus wagneri, 36 = Gyrophaena bihamata, 37 = Gyrophaena fasciata, 38 = Ilyobates
nigricollis, 39 = Ilyobates propinquus, 40 = Ischnosoma splendidum, 41 = Lathrobium brunnipes, 42 = Lathrobium
geminum, 43 = Liogluta longiuscula, 44 = Liogluta pagana, 45 = Meotica exilis, 46 = Microdota indubia,
47 = Nehemitropia lividipennis, 48 = Neobisnius procerulus, 49 = Neobisnius villosulus, 50 = Ocypus fuscatus,
51 = Ocypus olens, 52 = Oligota pumilio, 53 = Omalium septentrionis, 54 = Othius punctulatus, 55 = Othius
subuliformis, 56 = Oxypoda brachyptera, 57 = Oxypoda brevicornis, 58 = Paederus littoralis, 59 = Pella limbata,
60 = Philhygra elongatula, 61 = Philhygra palustris, 62 = Philonthus cognatus, 63 = Philonthus fumarius,
64 = Philonthus micans, 65 = Philonthus succicola, 66 = Planeustomus palpalis, 67 = Platydracus stercorarius,
68 = Platystethus alutaceus, 69 = Platystethus nitens, 70 = Pselaphus heisei, 71 = Quedius boops, 72 = Quedius
curtipennis, 73 = Quedius levicollis, 74 = Quedius picipes, 75 = Rugilus erichsonii, 76 = Rugilus orbiculatus,
77 = Rugilus rufipes, 78 = Staphylinus dimidiaticornis, 79 = Stenichnus bicolor, 80 = Stenichnus scutellaris,
81 = Stenus bimaculatus, 82 = Stenus brunnipes, 83 = Stenus canaliculatus, 84 = Stenus clavicornis, 85 = Stenus
juno, 86 = Stenus nanus, 87 = Stenus pusillus, 88 = Tachinus rufipes, 89 = Tachyporus dispar, 90 = Tachyporus
hypnorum, 91 = Tachyporus nitidulus, 92 = Tachyporus pusillus, 93 = Tachyporus scitulus, 94 = Tasgius ater,
95 = Tasgius morsitans, 96 = Thecturota marchii, 97 = Xantholinus elegans, 98 = Xantholinus linearis,
99 = Xantholinus longiventris.
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Figure 2.9 Biplot scores for spider species ( ), environmental variables ( ), and treatment plots, calculated
with Canonical Correspondence Analysis of the spider assemblage at Canvey Wick in 2015, as determined
from captures in pitfall traps. Management treatments are coded (     ) unmanaged control; (      ) phase one
restoration cleared to mineral substrate in May 2014; (      ) phase two cleared in May 2015; (      ) open
mosaic habitat reference plot. The environmental variable is L, litter depth (Padj = 0.016). Numerical
references for species names: 1 = Agraecina striata, 2 = Agroeca inopina, 3 = Alopecosa pulverulenta,
4 = Antistea elegans, 5 = Arctosa leopardus, 6 = Argenna subnigra, 7 = Bathyphantes gracilis,
8 = Bathyphantes parvulus, 9 = Cheiracanthium virescens, 10 = Clubiona comta, 11 = Clubiona pallidula,
12 = Clubiona reclusa, 13 = Diplocephalus picinus, 14 = Diplostyla concolor, 15 = Dismodicus bifrons,
16 = Drassodes cupreus, 17 = Drassyllus pusillus, 18 = Dysdera crocata, 19 = Erigone arctica, 20 = Erigone
atra, 21 = Erigone dentipalpis, 22 = Euophrys frontalis, 23 = Hahnia nava, 24 = Haplodrassus signifer,
25 = Heliophanus flavipes, 26 = Linyphia hortensis, 27 = Maso sundevalli, 28 = Meioneta beata,
29 = Meioneta rurestris, 30 = Meioneta saxatilis, 31 = Micaria pulicaria, 32 = Micrargus subaequalis,
33 = Microneta viaria, 34 = Oedothorax apicatus, 35 = Oedothorax fuscus, 36 = Oedothorax retusus,
37 = Ostearius melanopygius, 38 = Ozyptila brevipes, 39 = Ozyptila praticola, 40 = Ozyptila sanctuaria,
41 = Ozyptila simplex, 42 = Pachygnatha degeeri, 43 = Pardosa agrestis, 44 = Pardosa nigriceps,
45 = Pardosa palustris, 46 = Pardosa prativaga, 47 = Pardosa pullata, 48 = Pardosa saltans, 49 = Pelecopsis
parallela, 50 = Phrurolithus festivus, 51 = Pirata piraticus, 52 = Pocadicnemis juncea, 53 = Porrhomma
microphthalmum, 54 = Talavera aequipes, 55 = Tenuiphantes tenuis, 56 = Tiso vagans, 57 = Trachyzelotes
pedestris, 58 = Trochosa ruricola, 59 = Trochosa terricola, 60 = Walckenaeria acuminata, 61 = Walckenaeria
antica, 62 = Walckenaeria atrotibialis, 63 = Walckenaeria vigilax, 64 = Xysticus cristatus, 65 = Xysticus kochi,
66 = Zelotes apricorum, 67 = Zelotes latreillei, 68 = Zodarion italicum, 69 = Zora spinimana. 
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Figure 3.1 Principal Coordinates Analysis (PCoA) of the similarity between 80 species of Carabidae,
based on 10 traits. Wing morphology is given as macropterous, dimorphic, or brachypterous. Trophic
group is given as predatory, omnivorous, or phytophagous. Breeding period is given as spring or
autumn. Body size is the median from the range given in Luff (2007). Conservation status is based on
the most recent published review (Telfer, 2016). Vectors represent the Spearman correlation of traits,
with the length and direction of each arrow indicating the relationship with PCoA axes. Samples were
collected from Canvey Wick, Essex, in 2015 from areas of closed canopy scrub (n=6), scrub cleared
and substrate scraped to mineral soil in May 2014 (phase one, n=3), scrub cleared and substrate
scraped to mineral soil in May 2015 (n=6), and open mosaic habitat reference plots (n=5). Samples
were pooled in each year from six pitfall traps per monitoring plot, open for nine days in June, July,
and August. Species within the six most numerically abundant carabid tribes are displayed with
symbols: Bembidiini (      ), Harpalini (      ), Lebiini (      ), Pterostichini (      ), Scaritini (      ), and
Zabrini (      ). The remaining species are pooled into one symbol (      ). 
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Figure 3.2 Principal Coordinates Analysis (PCoA) of the similarity between 99 species of Staphylinidae,
based on three traits. Body size is the median from the range given in Lott (2009), Lott & Anderson (2011),
and Freude et al. (1974). Adult resource preference is given as litter, myrmecophilous, phytophagous,
mycetophilous, or dung and carrion.  Conservation status is based on the most recent published review
(Hyman, 1994). Vectors represent the Spearman correlation of traits, with the length and direction of each
arrow indicating the relationship with PCoA axes. Samples were collected from Canvey Wick, Essex, in
2015 from areas of closed canopy scrub (n=6), scrub cleared and substrate scraped to mineral soil in
May 2014 (phase one, n=3), scrub cleared and substrate scraped to mineral soil in May 2015 (n=6), and
open mosaic habitat reference plots (n=5). Samples were pooled in each year from six pitfall traps per
monitoring plot, open for nine days in June, July, and August. Species within the six most numerically
abundant staphylinid tribes are displayed with unique symbols: Athetini (      ), Oxypodini (      ),
Oxytelini (      ), Paederini (      ), Staphylinini (      ) and Thinobiini (      ). The remaining species are pooled
into one symbol (      ). 
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Figure 3.3 Principal Coordinates Analysis (PCoA) of the similarity between 67 species of spider,
based on six traits. Hunting strategy is given as running, ambush, or web, based on the guild structure
in Uetz (1999). Dispersal is based on species-specific records of ballooning in Bell (2005) and
Blandenier (2009). Moisture and shade perference is taken from Entling (1997). Body size is the
median from the range given for females in Roberts (1985, 1987). Conservation status is based on the
most recent available review (Merrett, 1990). Vectors represent the Spearman correlation of traits,
with the length and direction of each arrow indicating the relationship with PCoA axes. Samples were
collected from Canvey Wick, Essex, in 2015 from areas of closed canopy scrub (n=6), scrub cleared
and substrate scraped to mineral soil in May 2014 (phase one, n=3), scrub cleared and substrate
scraped to mineral soil in May 2015 (n=6), and open mosaic habitat reference plots (n=5). Samples
were pooled in each year from six pitfall traps per monitoring plot, open for nine days in June, July,
and August. Species within the six most numerically abundant spider families are displayed with
unique symbols: Clubionidae (      ), Gnaphosidae (      ), Liocranidae (      ), Linyphiidae (      ),
Lycosidae (      ), and Thomisidae (      ). The remaining species are pooled into one symbol (      ). 

PCoA axis 1 (43.3%)

PC
oA

 a
xi

s 
2 

(2
2.

4%
)



P

P P

P

P

P

P

P

P

P

P

P

P

P

P



P

H H H H H H



P

P

P

P

P

P

P

P

P

P P

F P

P

P

P

P P

P

P

P

P

F P



F P

F P F P

F

P F

P F P

P P

P

P

P

P

P P

P

P

P

P

P

P P

P

P



et al.

et al.

et al.

et al.

et al.

et al. et al.

et al.



Syntomus foveatus

et al.

et al.

et 

al. et 

al.

et al.

et al.



Neobisnius procerulus

et al.

et al.

et al.

et al.

Bledius Carpelimus

et al.

et 

al.

et al.



et al.

et al.

et al.

et al.

et al.

et al.

et al.

et al.



et al.

et al.

et al.

et al.

et al.

et 

al.

et al.



et al. et al.

et al.

et al.

et al.

et al.



et al.

et 

al.

et al.

et al.

et al.



et al.

Elytrigia atherica

Festuca arundinacea Dactylis glomerata

et al.

et al.

Ammophila arenaria Carex arenaria

et al. Calamagrostis epigejos Elymus 

repens Elytrigia atherica

et al.

Molinia caerulea et 

al.

et al.



et al.

et al.

Juncus gerardii

Phragmites australis

Violo-Corynephoretum

Ammophila arenaria

Elymus athericus Calamagrostis epigejos

et al.

et al.

Elytrigia atherica

et al.

et al.



et al.

et al. Calamagrostis 

epigejos

et al.

et al.

et al.

et al.

et al.

et al.



et al.

et al.

et al. et al.

et al.

et al.

et al.



et al.



0°32'25"E

51
°3

1'
25

"N

021060 m03

Legend
Undisturbed grassland

Scraping Excavator disturbance

Figure 4.1 Experimental design for ground disturbance plots at Canvey Wick, Essex. Scraping
removed all vegetation and organic soil horizons, which were taken away from the experimental
area.  Vegetation and humus layers were shallowly buried during excavator disturbance.
Treatments were applied in November 2015. Basemap source: Esri, DigitalGlobe, GeoEye,
i-cubed, USDA FSA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS
user community.

Pitfall trap layout (3 per plot)
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Figure 4.6 Biplot scores for stenotopic early successional beetle species ( ) and treatment plots,
calculated from Non-Metric Multidimensional Scaling of abundance data at Canvey Wick ground
disturbance plots, in 2015 and 2016 (stress value = 0.1448, 3 dimensions). Ordination was based on a
matrix of Jaccard dissimilarities, with a maximum of 100 random starts to search for the lowest stress
solution. Samples were pooled in each year from three pitfall traps per monitoring plot (n=27), open for
sixteen days in May, July, and September. All plots were monitored before management in 2015.
Excavator disturbance and scraping treatments were applied in November 2015 (both n=9), and
monitoring was repeated in 2016. Management treatments are coded (          ) unmanaged grassland
in 2015, (          ) unamanged grassland in 2015, (          ) unmanaged grassland in 2015, (          )
unmanaged grassland in 2016, (          ) excavator disturbance plots in 2016, (          ) scraped plots in
2016. Numerical references for species names: 1 = Agonum marginatum, 2 = Amara aenea,
3 = Amara convexior, 4 = Amara eurynota, 5 = Amara tibialis, 6 = Anthicus antherinus,
7 = Anthracus consputus, 8 = Bembidion lunulatum, 9 = Bembidion varium, 10 = Bledius gallicus,
11 = Bledius opacus, 12 = Brachinus crepitans, 13 = Calathus ambiguus, 14 = Carpelimus corticinus,
15 = Carpelimus erichsoni, 16 = Carpelimus gracilis, 17 = Carpelimus incongruus, 18 = Carpelimus
rivularis, 19 = Curimopsis maritima, 20 = Curtonotus convexiusculus, 21 = Dyschirius aeneus,
22 = Dyschirius luedersi, 23 = Dyschirius politus, 24 = Elaphrus riparius, 25 = Harpalus rubripes,
26 = Harpalus tardus, 27 = Hippodamia variegata, 28 = Leiodes rufipennis, 29 = Melanophthalma
suturalis, 30 = Neobisnius procerulus, 31 = Notiophilus substriatus, 32 = Notoxus monoceros,
33 = Otiorhynchus ovatus, 34 = Paederus littoralis, 35 = Panagaeus bipustulatus, 36 = Paradromius
linearis, 37 = Philonthus quisquiliarius, 38 = Platystethus alutaceus, 39 = Platystethus nitens,
40 = Poecilus cupreus, 41 = Sitona cylindricollis, 42 = Sunius propinquus, 43 = Syntomus foveatus,
44 = Tasgius globulifer, 45 = Tasgius winkleri, 46 = Thecturota marchii, 47 = Thinonoma atra,
48 = Xantholinus elegans.
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Figure 4.7 Biplot scores for stenotopic early successional beetle species ( ) and treatment plots,
calculated from Non-Metric Multidimensional Scaling of abundance data at Canvey Wick ground
disturbance plots, in 2015 and 2016 (stress value = 0.1295, 3 dimensions). Ordination was based on
a matrix of Bray-Curtis dissimilarities, with a maximum of 100 random starts to search for the lowest
stress solution. Samples were pooled in each year from three pitfall traps per monitoring plot (n=27),
open for 16 days in May, July, and September. All plots were monitored before management in 2015.
Excavator disturbance and scraping treatments were applied in November 2015 (both n=9), and
monitoring was repeated in 2016. Management treatments are coded (          ) unmanaged grassland
in 2015, (          ) unamanged grassland in 2015, (          ) unmanaged grassland in 2015,
(          ) unmanaged grassland in 2016, (          ) excavator disturbance plots in 2016, (          ) scraped
plots in 2016. Numerical references for species names: 1 = Agonum marginatum, 2 = Amara aenea,
3 = Amara convexior, 4 = Amara eurynota, 5 = Amara tibialis, 6 = Anthicus antherinus, 7 = Anthracus
consputus, 8 = Bembidion lunulatum, 9 = Bembidion varium, 10 = Bledius gallicus, 11 = Bledius
opacus, 12 = Brachinus crepitans, 13 = Calathus ambiguus, 14 = Carpelimus corticinus,
15 = Carpelimus erichsoni, 16 = Carpelimus gracilis, 17 = Carpelimus incongruus, 18 = Carpelimus
rivularis, 19 = Curimopsis maritima, 20 = Curtonotus convexiusculus, 21 = Dyschirius aeneus,
22 = Dyschirius luedersi, 23 = Dyschirius politus, 24 = Elaphrus riparius, 25 = Harpalus rubripes,
26 = Harpalus tardus, 27 = Hippodamia variegata, 28 = Leiodes rufipennis, 29 = Melanophthalma
suturalis, 30 = Neobisnius procerulus, 31 = Notiophilus substriatus, 32 = Notoxus monoceros,
33 = Otiorhynchus ovatus, 34 = Paederus littoralis, 35 = Panagaeus bipustulatus, 36 = Paradromius
linearis, 37 = Philonthus quisquiliarius, 38 = Platystethus alutaceus, 39 = Platystethus nitens,
40 = Poecilus cupreus, 41 = Sitona cylindricollis, 42 = Sunius propinquus, 43 = Syntomus foveatus,
44 = Tasgius globulifer, 45 = Tasgius winkleri, 46 = Thecturota marchii, 47 = Thinonoma atra,
48 = Xantholinus elegans.
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Figure 4.8 Biplot scores for stenotopic early successional spider species ( ) and treatment plots,
calculated from Non-metric Multidimensional Scaling of presence/absence data at Canvey Wick
ground disturbance plots, in 2015 and 2016 (stress value = 0.1184, 3 dimensions). Ordination was
based on a matrix of Jaccard dissimilarities, with a maximum of 100 random starts to search for the
lowest stress solution. Samples were pooled in each year from three pitfall traps per monitoring plot
(n=27), open for 16 days in May, July,and September. All plots were monitored before management in
2015. Excavator disturbance and scraping treatments were applied in November 2015 (both n=9), and
monitoring was repeated in 2016. Management treatments are coded (          ) unmanaged grassland
in 2015, (          ) unamanged grassland in 2015, (          ) unmanaged grassland in 2015,
(          ) unmanaged grassland in 2016, (          ) excavator disturbance plots in 2016, (          ) scraped
plots in 2016. Numerical references for species names: 1 = Arctosa leopardus, 2 = Argenna subnigra,
3 = Clubiona neglecta, 4 = Drassodes cupreus, 5 = Drassyllus pusillus, 6 = Dysdera crocata,
7 = Erigone arctica, 8 = Haplodrassus signifer, 9 = Mermessus trilobatus, 10 = Ozyptila simplex,
11 = Pardosa agrestis, 12 = Sibianor aurocinctus, 13 = Trachyzelotes pedestris, 14 = Xysticus kochi,
15 = Zelotes apricorum, 16 = Zelotes latreillei, 17 = Zodarion italicum.
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Figure 4.9 Biplot scores for stenotopic early successional spider species ( ) and treatment plots,
calculated from Non-metric Multidimensional Scaling of presence/absence data at Canvey Wick ground
disturbance plots, in 2015 and 2016 (stress value = 0.1267, 3 dimensions). Ordination was based on a
matrix of Bray-Curtis dissimilarities, with a maximum of 100 random starts to search for the lowest stress
solution. Samples were pooled in each year from three pitfall traps per monitoring plot (n=27), open for
16 days in May, July,and September. All plots were monitored before management in 2015. Excavator
disturbance and scraping treatments were applied in November 2015 (both n=9), and monitoring was
repeated in 2016. Management treatments are coded (          ) unmanaged grassland in 2015,
(          ) unamanged grassland in 2015, (          ) unmanaged grassland in 2015 (          ) unmanaged
grassland in 2016, (          ) excavator disturbance plots in 2016, (          ) scraped plots in 2016.
Numerical references for species names: 1 = Arctosa leopardus, 2 = Argenna subnigra, 3 = Clubiona
neglecta, 4 = Drassodes cupreus, 5 = Drassyllus pusillus, 6 = Dysdera crocata, 7 = Erigone arctica,
8 = Haplodrassus signifer, 9 = Mermessus trilobatus, 10 = Ozyptila simplex, 11 = Pardosa agrestis,
12 = Sibianor aurocinctus, 13 = Trachyzelotes pedestris, 14 = Xysticus kochi, 15 = Zelotes apricorum,
16 = Zelotes latreillei, 17 = Zodarion italicum.
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Grassland control Thanet sand mound Recycled bulk fill mound

Figure 5.6 Experimental design for aggregate mound creation at Rainham Marshes,
Essex. Basemap source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA FSA, USGS, AEX,
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS user community.
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Grassland control Thanet sand mound Recycled bulk fill mound

Figure 5.7 Experimental design for aggregate mound creation at Hadleigh Park,
Essex. Basemap source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA FSA, USGS, AEX,
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS user community.
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Grassland control Thanet sand mound Recycled bulk fill mound

Figure 5.8 Experimental design for aggregate mound creation at Pitsea Landfill,
Essex. Basemap source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA FSA, USGS, AEX,
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS user community.

N



Nomada Sphecodes

Trypoxylon

medium

Gabrius Anotylus sculpturatus/mutator



et al.

et al.

et al.

et al.

et al.

et al.

et al.



Mocyta fungi

et al.

Dicymbium nigrum brevisetosum

et al. et al. et al.



Brachinus sclopeta 

p

p

et al.

et al.

et al.

et al.



et al.

et al.

P

p

H

p

n

n



et al.



q

P

P P

P

P

P P

P

P

P

P

P P

P

P P

P P

P

P

P

P

P

P



P

H H H H H H H H H H H H



P

P P

P

P P

Dicymbium 

nigrum brevisetosum Mocyta



Fi
gu

re
 5

.9
 S

am
pl

e-
ba

se
d 

ra
re

fa
ct

io
n 

cu
rv

es
 o

f s
pe

ci
es

 ri
ch

ne
ss

 fo
r a

cu
le

at
e 

H
ym

en
op

te
ra

, A
ra

ne
ae

 a
nd

 C
ol

eo
pt

er
a,

 b
as

ed
 o

n 
sp

ec
ie

s 
lik

el
y 

to
 b

e 
ca

pt
ur

ed
by

 ti
m

ed
 s

ea
rc

he
s 

(a
cu

le
at

es
), 

or
 p

itf
al

l t
ra

ps
 (A

ra
ne

ae
 a

nd
 C

ol
eo

pt
er

a)
 a

t 5
-to

nn
e 

ag
gr

eg
at

e 
m

ou
nd

s 
an

d 
gr

as
sl

an
d 

co
nt

ro
ls

, i
n 

so
ut

h 
Es

se
x 

in
 2

01
5 

(n
=2

7)
.

Sh
ad

ed
 a

re
as

 re
pr

es
en

t 9
5%

 c
on

fid
en

ce
 in

te
rv

al
s.

 C
ur

ve
s 

be
co

m
e 

m
or

e 
sh

al
lo

w
 a

pp
ro

ac
hi

ng
 th

e 
as

ym
pt

ot
es

 o
f t

he
 e

st
im

at
ed

 fa
un

as
.

Ac
ul

ea
te

 H
ym

en
op

te
ra

Ar
an

ea
e

C
ol

eo
pt

er
a

0

10
0

20
0

0
10

20

Number of species

N
um

be
r o

f s
am

pl
in

g 
un

its



0

10
0

20
0

30
0

0
10

20

N
um

be
r o

f s
am

pl
in

g 
un

its

Number of species

Fi
gu

re
 5

.1
0 

Sa
m

pl
e-

ba
se

d 
ra

re
fa

ct
io

n 
cu

rv
es

 o
f s

pe
ci

es
 ri

ch
ne

ss
 fo

r a
cu

le
at

e 
H

ym
en

op
te

ra
, A

ra
ne

ae
 a

nd
 C

ol
eo

pt
er

a,
 b

as
ed

 o
n 

sp
ec

ie
s 

lik
el

y 
to

 b
e 

ca
pt

ur
ed

by
 ti

m
ed

 s
ea

rc
he

s 
(a

cu
le

at
es

), 
or

 p
itf

al
l t

ra
ps

 (A
ra

ne
ae

 a
nd

 C
ol

eo
pt

er
a)

 a
t 5

-to
nn

e 
ag

gr
eg

at
e 

m
ou

nd
s 

an
d 

gr
as

sl
an

d 
co

nt
ro

ls
, i

n 
so

ut
h 

Es
se

x 
in

 2
01

6 
(n

=2
7)

.
Sh

ad
ed

 a
re

as
 re

pr
es

en
t 9

5%
 c

on
fid

en
ce

 in
te

rv
al

s.
 C

ur
ve

s 
be

co
m

e 
m

or
e 

sh
al

lo
w

 a
pp

ro
ac

hi
ng

 th
e 

as
ym

pt
ot

es
 o

f t
he

 e
st

im
at

ed
 fa

un
as

.

Ac
ul

ea
te

 H
ym

en
op

te
ra

Ar
an

ea
e

C
ol

eo
pt

er
a



Drusilla 

canaliculata Ocypus olens

Agriotes sputator

Drusilla canaliculata Pterostichus 

madidus Ocypus olens Agriotes sputator

Ocypus olens Pterostichus madidus Drusilla 

canaliculata

Longitarsus dorsalis

Pterostichus madidus Phyllotreta atra

Tachyporus nitidulus Drusilla 

canaliculata Pterostichus madidus

Pterostichus madidus Tachyporus nitidulus



Alopecosa pulverulenta

Pardosa prativaga Pardosa palustris

Alopecosa 

pulverulenta Pardosa prativaga Pardosa pullata

Pardosa prativaga Pardosa nigriceps

Alopecosa pulverulenta

Alopecosa pulverulenta

Pardosa prativaga Pardosa nigriceps

Pardosa nigriceps Pardosa prativaga

Alopecosa pulverulenta

Alopecosa pulverulenta

Pardosa nigriceps Pardosa prativaga

P

P

P

P

P

P

P



P
P

F F F



P

P

P

P

P

Amara tibialis Elaphrus riparius Harpalus 

anxius Neobisnius villosulus Carpelimus corticinus

Drassodes 



-2 2

-2
2.

8

1 2

3

4

5

6

7

8
9

10

11

12

13
14

15

16
17

18

19

20

2122

23

24

25

26

27

28

29

30
31

32

33

34

35

36

37

38

3940
41

42

43

44

45

46

47

48

49

50

51

52

53

54
55

56

57

58

59

60

61

6263

64

65

66

67
68

69

70

71

72

73

Figure 5.11 Biplot scores for stenotopic early successional beetle and spider species ( ) and
treatment plots, calculated from Non-metric Multidimensional Scaling of presence-absence data at
south Essex aggregate mounds, 2015-2016 (stress value = 0.13994, 3 dimensions). Ordination was
based on a matrix of Jaccard dissimilarities, with a maximum of 100 random starts to search for the
lowest stress solution. Samples were pooled in both years from two pitfall traps per monitoring plot,
open for 14 days in May, July, and September. Treatments were 5-tonne mounds of recycled bulk fill
(n=9) or Thanet sand (n=9), and unmanaged grassland controls (n=9). Treatments are coded recycled
bulk fill (      ), Thanet sand (      ), unmanaged grassland (      ). Sites are coded Hadleigh Park (         ),
Pitsea Landfill (         ), Rainham Marshes (          ). Numerical references for species names:
1 = Amara aenea, 2 = Amara convexior, 3 = Amara eurynota, 4 = Amara familiaris, 5 = Amara tibialis,
6 = Anotylus inustus, 7 = Anthicus antherinus, 8 = Argenna subnigra, 9 = Astenus lyonessius,
10 = Bembidion femoratum, 11 = Bembidion lunulatum, 12 = Brachinus crepitans, 13 = Calathus 
ambiguus, 14 = Carpelimus corticinus, 15 = Carpelimus incongruus, 16 = Carpelimus rivularis,
17 = Centromerus capucinus, 18 = Crustulina guttata, 19 = Curtonotus convexiusculus,
20 = Drassodes cupreus, 21 = Drassyllus pusillus, 22 = Dysdera crocata, 23 = Elaphrus riparius,
24 = Haplodrassus signifer, 25 = Harpalus anxius, 26 = Harpalus attenuatus, 27 = Harpalus rubripes,
28 = Harpalus tardus, 29 = Helophorus rufipes, 30 = Hypera fuscocinerea, 31 = Lobrathium
multipunctum, 32 = Melanophthalma suturalis, 33 = Microlestes minutulus, 34 = Neobisnius villosulus,
35 = Notiophilus substriatus, 36 = Omphalapion hookerorum, 37 = Ophonus ardosiacus,
38 = Ophonus azureus, 39 = Otiorhynchus ligneus, 40 = Otiorhynchus ovatus, 41 = Otiorhynchus
raucus, 42 = Oxypoda brachyptera, 43 = Oxypoda procerula, 44 = Ozyptila simplex, 45 = Paederus
littoralis, 46 = Panagaeus bipustulatus, 47 = Paradromius linearis, 48 = Pardosa agrestis,
49 = Philhygra debilis, 50 = Philhygra palustris, 51 = Philorhizus melanocephalus, 52 = Phrurolithus
minimus, 53 = Platyderus depressus, 54 = Platystethus alutaceus, 55 = Platystethus nitens,
56 = Poecilus cupreus, 57 = Romualdius angustisetulus, 58 = Rugilus orbiculatus, 59 = Scybalicus
oblongiusculus, 60 = Sibianor aurocinctus, 61 = Sunius propinquus, 62 = Tasgius ater, 63 = Tasgius
globulifer, 64 = Tasgius winkleri, 65 = Tegenaria agrestis, 66 = Trachyzelotes pedestris,
67 = Troxochrus scabriculus, 68 = Walckenaeria capito, 69 = Xantholinus elegans, 70 = Xysticus
kochi, 71 = Zelotes apricorum, 72 = Zelotes latreillei, 73 = Zodarion italicum.

NMDS axis 1

N
M

D
S 

ax
is

 2



-2 3

-2
2.

8

1

2

3

4

5

6

7

8

9

10
11

1213

14

15

1617

18

19

20

21

22

23

24

25

26
28

28

29

30

31

32

33

34

35

36

37

38 39

40

41

42

43

44

45

46

47

48

49

50

51

52

53
54

55

56

57 58

59
6061

62

63

64

65

66

67

68

69

70

71

72

73

Figure 5.12 Biplot scores for stenotopic early successional beetle and spider species ( ) and
treatment plots, calculated from Non-metric Multidimensional Scaling of abundance data at south
Essex aggregate mounds, in 2015- 2016 (stress value = 0.13228, 3 dimensions). Ordination was
based on a matrix of Bray-Curtis dissimilarities, with a maximum of 100 random starts to search for
the lowest stress solution. Samples were pooled in each year from two pitfall traps per monitoring plot,
open for 14 days in May, July, and September. Treatments were 5-tonne mounds of recycled bulk fill
(n=9) or Thanet sand (n=9), and unmanaged grassland controls (n=9). Treatments are coded recycled
bulk fill (      ), Thanet sand (      ), unmanaged grassland (      ). Sites are coded Hadleigh Park (         ),
Pitsea Landfill (         ), Rainham Marshes (          ). Numerical references for species names:
1 = Amara aenea, 2 = Amara convexior, 3 = Amara eurynota, 4 = Amara familiaris, 5 = Amara tibialis,
6 = Anotylus inustus, 7 = Anthicus antherinus, 8 = Argenna subnigra, 9 = Astenus lyonessius,
10 = Bembidion femoratum, 11 = Bembidion lunulatum, 12 = Brachinus crepitans, 13 = Calathus
ambiguus, 14 = Carpelimus corticinus, 15 = Carpelimus incongruus, 16 = Carpelimus rivularis,
17 = Centromerus capucinus, 18 = Crustulina guttata, 19 = Curtonotus convexiusculus,
20 = Drassodes cupreus, 21 = Drassyllus pusillus, 22 = Dysdera crocata, 23 = Elaphrus riparius,
24 = Haplodrassus signifer, 25 = Harpalus anxius, 26 = Harpalus attenuatus, 27 = Harpalus rubripes,
28 = Harpalus tardus, 29 = Helophorus rufipes, 30 = Hypera fuscocinerea, 31 = Lobrathium
multipunctum, 32 = Melanophthalma suturalis, 33 = Microlestes minutulus, 34 = Neobisnius villosulus,
35 = Notiophilus substriatus, 36 = Omphalapion hookerorum, 37 = Ophonus ardosiacus,
38 = Ophonus azureus, 39 = Otiorhynchus ligneus, 40 = Otiorhynchus ovatus, 41 = Otiorhynchus
raucus, 42 = Oxypoda brachyptera, 43 = Oxypoda procerula, 44 = Ozyptila simplex, 45 = Paederus
littoralis, 46 = Panagaeus bipustulatus, 47 = Paradromius linearis, 48 = Pardosa agrestis,
49 = Philhygra debilis, 50 = Philhygra palustris, 51 = Philorhizus melanocephalus, 52 = Phrurolithus
minimus, 53 = Platyderus depressus, 54 = Platystethus alutaceus, 55 = Platystethus nitens,
56 = Poecilus cupreus, 57 = Romualdius angustisetulus, 58 = Rugilus orbiculatus, 59 = Scybalicus
oblongiusculus, 60 = Sibianor aurocinctus, 61 = Sunius propinquus, 62 = Tasgius ater, 63 = Tasgius
globulifer, 64 = Tasgius winkleri, 65 = Tegenaria agrestis, 66 = Trachyzelotes pedestris,
67 = Troxochrus scabriculus, 68 = Walckenaeria capito, 69 = Xantholinus elegans, 70 = Xysticus
kochi, 71 = Zelotes apricorum, 72 = Zelotes latreillei, 73 = Zodarion italicum.
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Figure 5.13 Biplot scores for aculeate Hymenoptera species ( ) and treatment plots, calculated from
Non-metric Multidimensional Scaling of presence-absence data at aggregate mounds in south Essex,
2015-2016 (stress value = 0.1417, 3 dimensions). Ordination was based on a matrix of Jaccard
dissimilarities, with a maximum of 100 random starts to search for the lowest stress solution. Samples
were pooled from both years, based on 30 minutes hand netting per plot (n=27), during three visits in
May, June, and August. Treatments were 5-tonne mounds of recycled bulk fill or Thanet sand, and
unmanaged grassland. There was zero data from unmanaged grassland plots, and these were not
included in the ordation. Treatments are coded recycled bulk fill (      ), Thanet sand (      ).  Sites are
coded Hadleigh Park (         ), Pitsea Landfill (         ), Rainham Marshes (          ). Numerical
references for species names: 1 = Ammophila sabulosa, 2 = Andrena chrysosceles, 3 = Andrena
dorsata, 4 = Andrena flavipes, 5 = Andrena haemorrhoa, 6 = Andrena labialis, 7 = Andrena minutula,
8 = Andrena nigroaenea, 9 = Andrena nitida, 10 = Andrena praecox, 11 = Andrena scotica,
12 = Anoplius concinnus, 13 = Anthophora bimaculata, 14 = Arachnospila anceps, 15 = Auplopus
carbonarius, 16 = Cerceris arenaria, 17 = Cerceris quinquefasciata, 18 = Cerceris rybyensis,
19 = Crossocerus wesmaeli, 20 = Entomognathus brevis, 21 = Episyron rufipes, 22 = Gorytes
quadrifasciatus, 23 = Halictus rubicundus, 24 = Hylaeus communis, 25 = Hylaeus hyalinatus,
26 = Lasioglossum albipes, 27 = Lasioglossum calceatum, 28 = Lasioglossum leucozonium,
29 = Lasioglossum malachurum, 30 = Lasioglossum minutissimum, 31 = Lasioglossum morio,
32 = Lasioglossum parvulum, 33 = Lasioglossum pauperatum, 34 = Lasioglossum pauxillum,
35 = Lasioglossum puncticolle, 36 = Lasioglossum villosulum, 37 = Melitta leporina, 38 = Mimumesa
unicolor, 39 = Nomada flava, 40 = Nomada flavoguttata, 41 = Nomada flavopicta, 42 = Nomada
goodeniana, 43 = Nomada marshamella, 44 = Oxybelus uniglumis, 45 = Philanthus triangulum,
46 = Priocnemis pusilla, 47 = Sphecodes ephippius, 48 = Sphecodes geoffrellus, 49 = Sphecodes
gibbus, 50 = Sphecodes longulus, 51 = Sphecodes monilicornis, 52 = Sphecodes puncticeps,
53 = Trypoxylon medium.
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Figure 5.14 Biplot scores for aculeate Hymenoptera species ( ) and treatment plots, calculated from
Non-metric Multidimensional Scaling of abundance data at aggregate mounds in south Essex,
2015-2016 (stress value = 0.1261, 3 dimensions). Ordination was based on a matrix of Bray-Curtis
dissimilarities, with a maximum of 100 random starts to search for the lowest stress solution. Samples
were pooled from both years, based on 30 minutes hand netting per plot, during three visits in May,
June, and August. Treatments were 5-tonne mounds of recycled bulk fill (n=9) or Thanet sand (n=9),
and unmanaged grassland (n=9). There was zero data from unmanaged grassland plots, and these
were not included in the ordation. Treatments are coded recycled bulk fill (      ), Thanet sand (      ). 
Sites are coded Hadleigh Park (         ), Pitsea Landfill (         ), Rainham Marshes (          ). Numerical
references for species names: 1 = Ammophila sabulosa, 2 = Andrena chrysosceles, 3 = Andrena
dorsata, 4 = Andrena flavipes, 5 = Andrena haemorrhoa, 6 = Andrena labialis, 7 = Andrena minutula,
8 = Andrena nigroaenea, 9 = Andrena nitida, 10 = Andrena praecox, 11 = Andrena scotica,
12 = Anoplius concinnus, 13 = Anthophora bimaculata, 14 = Arachnospila anceps, 15 = Auplopus
carbonarius, 16 = Cerceris arenaria, 17 = Cerceris quinquefasciata, 18 = Cerceris rybyensis,
19 = Crossocerus wesmaeli, 20 = Entomognathus brevis, 21 = Episyron rufipes, 22 = Gorytes
quadrifasciatus, 23 = Halictus rubicundus, 24 = Hylaeus communis, 25 = Hylaeus hyalinatus,
26 = Lasioglossum albipes, 27 = Lasioglossum calceatum, 28 = Lasioglossum leucozonium,
29 = Lasioglossum malachurum, 30 = Lasioglossum minutissimum, 31 = Lasioglossum morio,
32 = Lasioglossum parvulum, 33 = Lasioglossum pauperatum, 34 = Lasioglossum pauxillum,
35 = Lasioglossum puncticolle, 36 = Lasioglossum villosulum, 37 = Melitta leporina, 38 = Mimumesa
unicolor, 39 = Nomada flava, 40 = Nomada flavoguttata, 41 = Nomada flavopicta, 42 = Nomada
goodeniana, 43 = Nomada marshamella, 44 = Oxybelus uniglumis, 45 = Philanthus triangulum,
46 = Priocnemis pusilla, 47 = Sphecodes ephippius, 48 = Sphecodes geoffrellus, 49 = Sphecodes
gibbus, 50 = Sphecodes longulus, 51 = Sphecodes monilicornis, 52 = Sphecodes puncticeps,
53 = Trypoxylon medium.
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Figure 5.15 Biplot scores for invertebrate functional groups ( ), environmental variables ( ), and
treatment plots, calculated with Redundancy Analysis (RDA) of beetle and spider assemblages from the
aggregate mound creation experiment in 2015. Samples were pooled from two pitfall traps per
monitoring plot (n=27), open for 14 days in May, July, and September. Treatments were 5-tonne
mounds of recycled bulk fill or Thanet sand, and unmanaged grassland controls. Treatments are coded
recycled bulk fill (                ), Thanet sand (                ), unmanaged grassland (                ). Sites are
coded Hadleigh Park (                ), Pitsea Landfill (                ), Rainham Marshes (                ).
Environmental variables are coded B, bare ground; H, herbaceous plant species richness; A, annual
plant species richness; P, perennial plant species richess; G, graminoid species richess; L, litter depth.
RDA scaling was focused on inter-species correlations and centred by species. Treatments and sites
were included in the final triplot but were not used to influence the analysis. Relationships between
environmental variables and distribution of functional groups were tested by forward selection (Monte
Carlo test, 500 permutations). Permutations were made within but not between whole plots that were
defined by sites. Significant variables were percentage of bare ground (Padj = 0.014), graminoid
species richness (Padj = 0.024) and herbaceous plant species richness (Padj = 0.014). Other
environmental variables either correlated with these three, or did not describe a significant proportion
of the variation in the ordination.
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Figure 5.16 Biplot scores for invertebrate functional groups ( ), environmental variables ( ), and
treatment plots, calculated with Redundancy Analysis (RDA) of beetle and spider assemblages from the
aggregate mounds experiment in 2016. Samples were pooled from two pitfall traps per monitoring plot
(n=27), open for 14 days in May, July, and September. Treatments were 5-tonne mounds of recycled
bulk fill or Thanet sand, and unmanaged grassland controls. Treatments are coded recycled bulk
fill (                ), Thanet sand (                ), unmanaged grassland (                ). Sites are coded
Hadleigh Park (                ), Pitsea Landfill (                ), Rainham Marshes (                ). Environmental
variables are coded B, bare ground; H, herbaceous plant species richness; A, annual plant species
richness; P, perennial plant species richess; G, graminoid species richess; L, litter depth. RDA scaling
was focused on inter-species correlations and centred by species. Treatments and sites were included
in the final triplot but were not used to influence the analysis. Relationships between environmental
variables and distribution of functional groups were tested by forward selection (Monte Carlo test, 500
permutations). Permutations were made within but not between whole plots that were defined by sites.
The significant variable was litter depth (Padj = 0.014). Other environmental variables either correlated
with this, or did not describe a significant proportion of the variation in the ordination.
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Entomological Research

Tachinid flies: Diptera: Tachinidae.

Applied 
Soil Ecology

Conservation Biology

Trends in Ecology & Evolution

Metrioptera roeseli Conservation Biology

Journal of Insect Conservation

Journal 
of Insect Conservation



Stenus Zoomorphology

Stenus Applied Soil Ecology

Philonthus marginatus

Arthropod Structure & Development

Restoration Ecology

Journal of Statistical Software

Geographical Analysis

Pedobiologia,

Arachnology

Journal of Insect 
Conservation

Brachypodium 
pinnatum
Biological Conservation



Exotic plant species on
brownfield land: their value to invertebrates of nature conservation importance

Application of numerical classification in ecological 
investigations of water pollution.

Lipara PLOS 
ONE

Biodiversity and 
Conservation

Agriculture, Ecosystems 
& Environment

Journal of Applied 
Ecology

Trends in Ecology & Evolution,

Journal of 
Arachnology

Journal 
of Applied Ecology

Oecologia

Journal of 
Coastal Conservation



Proceedings of the Royal Society of London B: Biological Sciences

Ecology

Journal of Environmental Management

Euphydryas aurinia
Journal of Insect 

Conservation

Environmental Geology

Ecological Management & Restoration

A revision of the Corylophidae (Coleoptera) of the West 
Palaearctic region.

Ecology

Proceedings of 
the Royal Society of London B: Biological Sciences

Journal of Applied Ecology

Drusilla canaliculata Journal of Insect 
Physiology



Biodiversity 
and Conservation

Coleoptera: Tenebrionidae.

Urban Habitats,

Calluna vulgaris
Biological Conservation

Journal of Applied Ecology

Journal of Applied Ecology

Ecological Engineering

Ecological Engineering

Oecologia

Journal of Biogeography

Ecology



Restoration Ecology

Urban Forestry & Urban Greening

Drosera,

Biodiversity and Conservation

European Journal of Entomology

Animal Conservation

European Journal of 
Entomology

Coleoptera: Lagriidae, Alleculidae, Tetratomidae, 
Melandryidae, Salpingidae, Pythidae, Mycteridae, Oedemeridae, Mordellidae, 
Scraptiidae, Pyrochroidae, Rhipiphoridae, Anthicidae, Aderidae and Meloidae.

European Journal 
of Soil Biology

Sloe carpet (Aleucis distinctata) factsheet

Journal of Insect Conservation



Biodiversity and Conservation

Journal of the 
Entomological Society of British Columbia,

Environmental Pollution

Design and testing of a national 
pollinator and pollination monitoring framework

Journal of Applied Ecology

Plant 
Ecology

Energy and Buildings

Ulva Marine Ecology Progress 
Series

Northwick Road, Canvey Island: 
invertebrate survey 2002

Ecological 
Monographs



Ecological 
Monographs

Ecological Monographs

Eclipse.

Great Lakes 
Entomologist,

Journal of Insect 
Conservation

Journal of Insect Conservation

Austral Ecology

Coleoptera: Heteroceridae.

The impact of military disturbance on the chalk grassland 
ground beetle (Carabidae) fauna of Salisbury Plain Training Area.

Agriculture, Ecosystems & Environment

Cities and the Environment

Ecology



The American Naturalist

Habitat and habitat management requirements of the shrill 
carder bee (Bombus sylvarum) and the brown-banded carder bee (Bombus 
humilis) in South Essex.

Essex Naturalist,

Bombus Biological 
Conservation

Bombus humilis Bombus sylvarum Insect 
Conservation and Diversity

TURAS multidisciplinary urban landscape design guidance: design, 
incorporation and monitoring of Barking Riverside brownfield landscaping

Environmental Science & Policy

Residuals and influence in regression.

Cryptophagus Ecological Entomology,

Entomologist's Monthly Magazine,

A coleopterist's handbook.



Cicindela 
ohlone Journal of Insect Conservation

Australian Journal of Botany

Ecoscience

European Journal of Soil Biology

Hydrobiologia

Frontiers in Environmental Science

Contribuer à l'offre touristique du Bassin minier

Portrait of London river: the tidal Thames from 
Teddington to the sea.

Ecological 
Indicators

Introduction to the new statistics.

Science of the Total Environment



Soil Biology and Biochemistry

Restoration Ecology

Bombus muscorum
Molecular Ecology

Plant 
Ecology

Journal of Applied Ecology

Crossrail Project: 
infrastructure design and construction: Volume 2

Spider wasps: Hymenoptera: Pompilidae.

Journal of Applied 
Ecology

How to use the indicspecies package (ver. 1.7.1)



Erigone 
atra Pedobiologia,

Carpelimus 
obesus Entomologica

Oecologia

Conservation Biology

Biological Conservation

Global Ecology and Conservation

Nardus 
stricta Agriculture, Ecosystems & Environment

Biodiversity and Conservation

The 
Coleopterist,

Artemisia vulgaris Oecologia

The 
Thames Gateway Interim Plan: Policy Framework



Thames Gateway: the Delivery Plan

Building more homes on brownfield land: consultation 
proposals

Biodiversity 2020: a strategy for England's wildlife and ecosystem services

Biodiversity: the UK 
Action Plan

The Thames Gateway Planning Framework: RPG 9a

Planning Policy Guidance 3: Housing

Acta Zoologica Lituanica

Restoration of coastal ecoystems: Coastline Reports 7

Trends in Ecology & 
Evolution



Pedobiologia,

Ecological Engineering

Journal of 
Environmental Management

Biological Conservation

Ecography

Erigone atra E. dentipalpis
Agriculture, Ecosystems & Environment

Ecology

Beetles of Britain and Ireland Volume 1: Sphaeriusidae to 
Silphidae.

Beetles of Britain and Ireland Volume 4: Cerambycidae to Curculionidae.

Ecological 



Monographs

Technometrics

Biological Conservation

National lowland heathlands programme: bare ground 
invertebrates report

Visits to sites with bare ground created under the 1994 lowland 
heathland programme

Report on the utilisation of bare ground by insects at Albury Heath and 
Puttenham Common, Surrey, during June and August 1996

Monitoring of bare ground for use by heathland insects, interim report

Monitoring of bare ground for use by heathland insects

Conservation Biology

Bombus sylvarum
Molecular Ecology

Geology of London: Special memoir for 1: 50000 geological sheets 256 
(north London), 257 (Romford), 270 (south London), and 271 (Dartford) 
(England and Wales).

Osmia inermis
O. uncinata

Entomologist's Monthly Magazine,



West Thurrock Lagoon & Marshes SSSI: citation

Canvey Wick SSSI: citation

Canvey Wick: views about management

Journal of 
Biogeography

Global Ecology and Biogeography

Journal of Zoology

Journal of Zoology

Osmia bicornis

Landscape and Urban Planning



Global Change 
Biology,

Restoration Ecology

Journal of Applied Ecology

Journal of Insect 
Conservation

Journal of 
Insect Conservation

Field guide to the bees of Great Britain and Ireland.

A review of the scarce and threatened flies of 
Great Britain: Part X: Calyptrata

A provisional assessment of the status of 
Calypterate flies in the UK

Edgelands: journeys into England's true 
wilderness.

Rendiconti 
Lincei

Amara similata Journal of Applied 
Entomology



Ecosystems

Behaviour

Global Ecology and Biogeography

Studies on the biology and ecology of Cantharidae 
(Coleoptera).

Hydrobiologia

Insect Conservation and Diversity

Journal 
of Insect Conservation

Keys to adults of the water 
beetles of Britain and Ireland (Part 2): (Coleoptera: Polyphaga: Hydrophiloidea -
both aquatic and terrestrial species).

Keys to adults of the water beetles of 
Britain and Ireland (Part 1): (Coleoptera: Hydradephaga: Gyrinidae, Haliplidae, 
Paelobiidae, Noteridae and Dytiscidae).

Ecological Entomology



Journal of Applied Ecology

An R companion to applied regression.

Die Käfer Mitteleuropas: Band 
7: Clavicornia.

Die Käfer Mitteleuropas: Band 5: Staphylinidae II (Hypocyphtinae und 
Aleocharinae), Pselaphidae.

Oecologia

Journal of Apicultural Research

Proceedings of the Royal Society of London B: 
Biological Sciences

Agriculture, Ecosystems & Environment

European Journal of Entomology

Oecologia

Journal of Animal Ecology

Functional Ecology



Oikos

International Review of Hydrobiology

Regulated Rivers: Research & Management

Soil Organisms,

Mellinus arvensis Ecological Entomology

Brownfield: red data: the values artificial habitats have 
for uncommon invertebrates

Ecography

The ecology of urban habitats.

Applied Vegetation Science

Agriculture, 
Ecosystems & Environment

Restoration Ecology



Journal of 
Applied Ecology

Urban Ecosystems,

Scientific Data

Biological 
Conservation

Science

Biometrics

Living roofs and walls technical 
report: supporting London Plan Policy

The London Plan: the spatial development strategy for London 
consolidated with alterations since 2011

Journal of Animal Ecology

Watsonia,

Manual of Central 
European Muscidae (Diptera): morphology, taxonomy, identification and 
distribution.



Bulletin of the Entomological Society of America

Restoration of coastal dunes

Ecological 
Applications

Biodiversity and Conservation

Lotus corniculatus Ecology

Journal of Heredity

Ecological Applications

Ecology

Ecological Applications

Journal of 
Ecology

PLOS ONE,



Journal of Terramechanics

Sepedophilus Conosomus Entomologist's Monthly Magazine,

Philosophical Transactions of the Royal Society of London B: 
Biological Sciences

Scybalicus oblongiusculus

The Coleopterist,

Insect Conservation and Diversity

Journal of Insect Conservation

Ecological Engineering

Journal of Applied Ecology

Journal of Environmental Management

Agriculture, Ecosystems & 
Environment

British Wildlife,



Gymnosoma nitens

British Journal of Entomology 
and Natural History,

Sitticus distinguendus
Essex Naturalist,

Thames Gateway brownfields: invertebrate biodiversity and 
management

Zodarion italicum
Newsletter of the British Arachnological 

Society,

Invertebrate survey and assessment for West Thurrock 
lagoons 2005

Essex Naturalist,

Canvey Wick invertebrate survey report

Provisional atlas of British 
spiders (Arachnida, Araneae), Volume 1.

Journal of Environmental Management

Urban 
Ecosystems

Delia radicum

Biological Control

Restoration Ecology

Journal of Insect 
Conservation



Journal of Insect 
Conservation

Ecological Engineering

Ecological Engineering

Ecological 
Engineering

Bulletin of the American Museum of Natural History,

Classification and 
Ordination: Symposium on advances in vegetation science, Nijmegen, The 
Netherlands, May 1979

Restoration Ecology

Basic and Applied Ecology

A survey of the insects of the Somerset moors peat 
production zones with recommendations for their conservation

Pseudoperapion brevirostre
The Coleopterist,



Journal of Insect 
Conservation

Pedobiologia

Scandinavian Journal of Statistics

Insect Conservation and Diversity

Pedobiologia,

Taraxacum Agriculture, Ecosystems & Environment

Ecology Letters

Dysdera crocata Bulletin 
of Environmental Contamination and Toxicology

Ecological Engineering

Journal of Coastal Conservation



Keys to the adults of seed and leaf beetles of Britain and 
Ireland.

Ecological Monographs

Journal of Applied Ecology

A review of the scarce and threatened 
Coleoptera of Great Britain: Part 2.

Ecological Research

Methods in Ecology and Evolution

Journal of Coastal Conservation

Journal of Post Keynesian 
Economics

Renewable 
Energy

Polistes
Ecological Entomology

Journal of the Kansas Entomological Society

Flora of Essex.



Dung beetles and chafers: Coleoptera: Scarabaeoidea.

Ecological Entomology

Coleoptera: Clambidae.

Physiological Entomology

UK post-2010 Biodiversity Framework (on behalf of the 
Four Countries’ Biodiversity Group)

Journal of 
Coastal Conservation

A practical handbook of British beetles.

Journal of Coastal 
Conservation

Vanellus 
vanellus Journal of Ornithology

Oikos



Journal of Hydrology

Biological Conservation

Journal of Ecology

Biological 
Conservation

Nesting ecology of Formica cunicularia

Phytocoenologia

British 
Wildlife,

The American Naturalist

Habitat management for invertebrates: a practical handbook.

Pollen beetles: Coleoptera: Kateretidae and
Nitidulidae: Meligethinae.

Insecta: Coleoptera: Scirtidae.

The conservation of bees



Virginia Journal of Science,

Ecoscience

Revue Suisse de Zoologie

Journal of Coastal Conservation

Landscape 
and Urban planning

Ekológia (Bratislava),

Oecologia

The American Naturalist

Zoologische Jahrbuch für Systematik,

Ecology Letters

Alopecosa 
aculeata



pulverulenta
Zoologica Scripta

Science

Journal of the American Statistical Association

Landscape and Urban Planning

Agriculture, Ecosystems & Environment

Journal of Hydrology

Ecology

Biological Conservation

Journal of Animal 
Ecology

Journal of Coastal Conservation

A review of the status of the beetles of Great 
Britain: the stag beetles, dor beetles, dung beetles, chafers and their allies -
Lucanidae, Geotrupidae, Trogidae and Scarabaeidae



Agriculture, Ecosystems & 
Environment

Proceedings of Open Space: People Space: an international 
conference on inclusive environments

Journal of Animal Ecology

Andrena hattorfiana Biological 
Conservation

Biologia

Functional Ecology

Annual Review of Entomology

Oikos

Making space for nature: a review of England’s wildlife sites and ecological 
network

Biological 
Conservation



Oecologia

Ecology

Biological Conservation

Environment and Behavior

PLOS ONE,

British Journal of Entomology and Natural History,

Forest Ecology and Management

Biological 
Conservation

Journal of Insect 
Conservation

Insect Conservation and Diversity

Die Käfer Mitteleuropas: 2. 
Supplementband mit katalogteil.



London brownfield sites review: 
Stage 1

Brownfield? Greenfield? A threat to London’s 
unofficial countryside

Environmental and Resource Economics

Biodiversity 
and Conservation

Freshwater Forum

The semi-aquatic-habitats of terrestrial Coleoptera in a lowland 
river floodplain.

The Staphylinidae (rove beetles) of Britain and Ireland: Part 5: 
Scaphidiinae, Piestinae, Oxytelinae.

The Staphylinidae (rove beetles) of Britain 
and Ireland: Parts 7 and 8: Oxyporinae, Steninae, Euaesthetinae, 
Pseudopsinae, Paederinae, Staphylininae.

Die Käfer Mitteleuropas: 4. 
Supplementband.

Journal of 
Natural History

Dactylis glomerata
Journal of Ecology,



Journal of Animal Ecology

Oecologia

The Carabidae (ground beetles) of Britain and Ireland.

Definition and mapping of open mosaic habitats on previously developed land: 
phase 2 testing methods and developing the habitat inventory (WC0795)

Monitoring of the invertebrates of the turf-
stripped areas of Iping Common with an emphasis on Heath Tiger Beetles - a
2013 baseline

Open Mosaic Habitats on 
previously developed land: survey and recommendations for habitat planning 
and management in Scotland

The theory of island biogeography.

Israel Journal of Ecology & Evolution

Apidologie

Ecological 
Engineering

PLOS ONE

UK Biodiversity Action Plan: Priority Habitat 
descriptions. 



Ecological Engineering

Landscape and Urban Planning

Biodiversity and Conservation

Biodiversity and Conservation

Measuring biological diversity.

Ladybirds.

Biological Conservation

Journal of Plant Ecology

Oecologia

Oikos

Urban Forestry & Urban 
Greening

Plant Ecology



Cerceris antipodes Ecological Entomology

Ibis

Biological Reviews

Trends in Ecology & Evolution

Journal of Vegetation Science

Systematic Entomology

Urban Ecosystems

Ecological Entomology

Austral Ecology

Agriculture, 
Ecosystems & Environment

Bembidion 
properans Micron,

A review of the Nationally Notable spiders of Great Britain. 
CSD Contract Surveys No. 127.



Early June 2016 statistics

Journal of Applied
Ecology

Ecological 
Engineering

Oecologia

Journal of Applied Ecology

Journal of Applied Ecology

Biological Conservation

True weevils (Part I): Coleoptera: Curculionidae 
(subfamilies Raymondionyminae to Smicronychinae).

Journal of 
Environmental Management

Journal for 
Nature Conservation

Earth Surface Processes and Landforms



Ecology

Biological Conservation

Applied Vegetation Science

The nature 
conservation value of scrub in Britain

Countryside Survey: final report for 
LCM2007 - the new UK land cover map

Wetlands

Landscape and Urban Planning

Journal of 
Environmental Planning and Management

Israel Journal of Ecology & 
Evolution

Landscape and 
Urban Planning

State of the Natural Environment



Natural Environment and Rural Communities Act 2006

Pterostichus melanarius
Diversity and Distributions

Biological Conservation

European 
red list of bees

Biological Conservation

Acta Universitatis Agriculturae
et Silviculturae Mendelianae Brunensis

Aquatic Conservation: Marine and Freshwater Ecosystems

Mitteilungen der Schweizerischen Entomologischen 
Gesellschaft

Biodiversity and Conservation

Planning for mixed 
communities: a consultation paper on a proposed change to Planning Policy 
Guidance Note 3: Housing



Journal of Ecology

Proceedings of CABERNET 2005: the 
international conference on managing urban land

Global 
Change Biology

Urban Forestry & Urban Greening

Journal of Insect Conservation

Proceedings of the Royal 
Society of London B: Biological Sciences

Forest Ecology and Management

Vacant land in cities: an urban 
resource

Methods in Ecology and Evolution

Molecular Ecology,

Green Infrastructure: mainstreaming the concept: 
understanding and applying the principles of green infrastructure in South 



Worcestershire.

The Sarcophagidae (Diptera) of Fennoscandia and Denmark.

Brachinus 
sclopeta Essex Naturalist,

Adults and larvae of hide, larder and carpet beetles and 
their relatives (Coleoptera: Dermestidae) and of derodontid beetles (Coleoptera: 
Derodontidae).

Acta Chiropterologica

Journal of Animal Ecology

Biological Conservation

Journal of Zoology

Nebria 
brevicollis Journal of Animal Ecology

Aculeate Hymenoptera and Diptera of 
Chafford Hundred: a comparison between 1995 and 2005

Megachile rotundata Environmental 
Entomology



Behavioral Ecology and Sociobiology

Basic and Applied Ecology

Elymus athericus

Biological Conservation

Annales de la Société Entomologique de France

Environmental Monitoring and 
Assessment

Taxon

Lasioglossum malachurum
Psyche

Biodiversity and Conservation

Port of London Authority: baseline document for 
maintenance dredging

Halictus rubicundus Ecological 
Entomology



Ecology

Ecological Entomology

Ecological 
Entomology

Ecological 
Engineering

Landscape Research

Biological Reviews

Ecology

Journal of 
Ecology,

Folia Geobotanica

The American 
Naturalist

Oecologia



Journal of 
Ecology

Zoology and Ecology,

Zoology and Ecology,

Species Action Plan: Northern 
Brown Argus Aricia artaxerxes

Osmia rufa
Transactions of the Royal Entomological Society of London

Journal of Environmental 
Management

Journal of 
Vegetation Science

Restoration Ecology

Environmental Pollution



Journal of Coastal Conservation

Ecology

Scolioidea, Vespoidea and Sphecoidea: Hymenoptera, 
Aculeata.

The American Naturalist

Global Ecology and Conservation

The Spiders of Great Britain and Ireland: Volume 1: 
Atypidae to Theridiosomatidae.

The Spiders of Great Britain and Ireland: Volume 2: 
Linyphiidae and check list.

Baseline habitat assessment and management plan 
specification for the Buckingham Hill former landfill site

The state of brownfields in the 
Thames Gateway

Urban Ecosystems

Evolution

Tiphia vernalis Journal of 



Economic Entomology

Blowflies (Diptera, Calliphoridae) of Fennoscandia and 
Denmark.

Restoration Ecology

Agriculture, Ecosystems & Environment

Review of transboundary air pollution (RoTAP): acidification, 
eutrophication, ground level ozone and heavy metals in the UK

Canvey Wick Management Plan: 2012-2017

The European Fanniidae 
(Diptera).

Ecological Engineering

Children's Geographies

Landscape and Urban Planning

Basic and Applied Ecology



Biological Conservation,

Biological 
Conservation,

Journal of Applied Ecology

Urban ecology: patterns, processes and applications

Dredge spoil disposal in Rhode 
Island Sound

Journal 
of Arachnology

Episyrphus 
balteatus European Journal of Entomology

Conservation Biology

The conservation of bees

Urban Ecosystems

Applied Ecology and 
Environmental Research,



Basic and Applied Ecology

Biodiversity 
and Conservation

Journal of Insect Conservation

Ecological 
Indicators

Agriculture, Ecosystems & Environment

Marine Pollution Bulletin

Biological Conservation

Journal of Biogeography

Agriculture, Ecosystems & Environment

Oecologia



Oecologia

Ecosystem Services

European Journal of Entomology

Biological Conservation

Global Biodiversity 
Outlook 4: a mid-term assessment of progress towards the implementation of 
the Strategic Plan for Biodiversity 2011-2020

European Journal of Soil Biology

Restoration Ecology

Journal of Applied Ecology

Restoration Ecology

Journal of 
Practical Ecology and Conservation,

Journal of Practical Ecology and Conservation,

Aspects of Applied 
Biology,



Osmia inermis Insect Conservation and 
Diversity

Remaking the landscape: the 
changing face of Britain

Scientific reports

The American Naturalist

Ecology

Restoration Ecology

Ecology

From wasted 
space to living spaces: the availability of brownfield land for housing 
development in England

The biology of the Muscidae of the world.

Aleochara 
bilineata Aleochara bipustulata
International Journal of Insect Morphology and Embryology

Journal of the Entomological Society of Ontario,



Science of the Total Environment

Journal of Insect Conservation

Forest Ecology 
and Management

Annual 
Review of Ecology and Systematics

Journal of Animal Ecology

Oikos

Forest Ecology and Management

The Canadian Entomologist

Journal of Insect Conservation

Biodiversity

New flora of the British Isles.



Final report for LM0202: 
scoping study to develop a methodology that can be used to assess the value 
of agri-environment scheme options in the creation and maintenance of small-
scale habitat mosaics to benefit priority species

Bledius
Deutsche 

Entomologische Zeitschrift

Planeustomus palpalis Scopaeus sulcicollis
Entomologist's Monthly 

Magazine,

Ecology

Entomologia 
Generalis

Ecology Letters

Ecological Entomology

Environmental Pollution

Journal of 
Applied Ecology

Behavioral Ecology and Sociobiology



The 54th International Scientific Conference of 
Daugavpils University

Anthophora 
plumipes Ecological 
Entomology

Water and Environment Journal

Ecography

Ecological Entomology

Oecologia

Journal of Applied Ecology

Oikos

European Journal of Entomology



Methods in Ecology and Evolution

Structural analysis and design of tall buildings: steel and 
composite construction.

Restoration Ecology,

A review of the beetles of Great Britain: ground beetles 
(Carabidae): species status No. 25

British Journal of Entomology and Natural History,

Journal of Vegetation Science

Ecology

Aquatic Sciences,

Proceedings of the National Academy of Sciences



The economics of 
ecosystems and biodiversity: ecological and economic foundations.

Scottish Planning Policy 3: 
Planning for Homes

Journal of Ecology

Journal of Animal Ecology

Agriculture, Ecosystems & Environment

Pterostichus melanarius
Oecologia

Science

Hesperia comma
Journal of Applied Ecology

Journal of Applied Ecology

Annals of Applied Biology

Journal of Vegetation Science



Coleoptera: Phalacridae.

Proceedings of the 
National Academy of Sciences of the United States of America

Journal of Insect Conservation

Landscape and 
Urban Planning

Ecological Engineering

Ecological Engineering

Journal of Applied Ecology

Freshwater Biology

Journal of Ecology

Biological Conservation

Ecological Engineering



Environmental Science and Pollution 
Research

Ecological Engineering

Ecological Engineering

Journal of Applied Ecology

Land Degradation & Development

Community 
Ecology

Ecological Applications

Review of the coverage of urban 
habitats and species within the UK Biodiversity Action Plan

Tijdschrift voor Entomologie,



Biological Conservation

Hamearis lucina
Journal of Insect Conservation

PLOS ONE

Oecologia

Terrestrial umbrella - Effects of eutrophication and acidification on 
terrestrial ecosystems: Annual Report 2009

Canadian Journal of Botany

Diptera Cyclorrhapha: Calyptrata (I) Section (a). 
Tachinidae and Calliphoridae.

Ecological Entomology



Biodiversity 
and Conservation

Plant and Soil

Journal of 
Vegetation Science

Biological 
Conservation

Oikos

Biodiversity and 
Conservation

Ecology

Oikos

Journal of Applied Ecology

Journal of the American statistical association

Nature

Ecological Restoration



Restoration Ecology

Waste (England and Wales) (Amendment) Regulations 2012 

Journal of Applied 
Chemistry

Ammophila Journal of 
Natural History

The Coleopterist,

Oecologia

Freshwater Biology

Freshwater Biology

Brachida exigua
Entomologist's Gazette,

The conservation of bees

Gyrophaena

Zoological Journal of the Linnean Society



Restoration Ecology

Biological 
Conservation

Journal of Applied Ecology

Agriculture, Ecosystems & Environment

Landscape Journal

Journal of Insect Conservation

Hydrobiologia

Dipterist's Digest (Second Series),

Chemosphere

Draft final report 
for the GREEN project (ECM6418): grassland restoration for ecological 
networks



Insect sampling in forest ecosystems

Science

Oecologia

Journal of Applied Ecology

Journal of Applied Ecology

Ecological Entomology

Biodiversity and Conservation

Agriculture, Ecosystems & Environment

Agriculture, Ecosystems & Environment



Entomologist's Record and Journal of Variation,

Environmental Entomology

Dieunomia triangulifera Ecological Entomology

Solitary wasps.

Methods in Ecology and Evolution

Biodiversity and Conservation

Biological Conservation

Mixed effects models and extensions in ecology with R.
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Anthomyia confusanea
Anthomyia pluvialis
Anthomyia procellaris
Botanophila fugax
Delia platura
Hylemya variata
Pegoplata annulata
Subhylemyia longula
Calliphora vicina
Pollenia griseotomentosa
Fannia armata
Fannia fuscula
Fannia genualis
Fannia lustrator
Fannia rondanii
Fannia serena
Fannia sociella
Fannia sociella
Azelia zetterstedtii
Coenosia infantula
Coenosia pumila
Coenosia testacea
Hebecnema fumosa
Hebecnema nigra
Hebecnema nigricolor
Hebecnema umbratica
Helina impuncta
Helina lasiophthalma
Helina reversio
Hydrotaea armipes
Hydrotaea floccosa
Morellia simplex
Musca autumnalis
Muscina levida
Muscina prolapsa
Mydaea ancilla
Neomyia cornicina
Phaonia fuscata
Phaonia subventa
Phyto melanocephala
Sarcophaga haemorrhoa
Gymnosoma nitens
Lydella stabulans
Lydina aenea



Macquartia dispar
Phania funesta
Subclytia rotundiventris
Zophomyia temula
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Helina calceata

Subclytia rotundiventris

Betula

Gymnosoma nitens

Sciocoris cursitans
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Helina reversio
Neomyia cornicina
Gymnosoma nitens*
Lydina aenea
Phania funesta
Subhylemyia longula
Zophomyia temula

Scrub
Anthomyia pluvialis, Anthomyia procellaris

Hylemya variata, Pegoplata annulata
Calliphora vicina, Pollenia griseotomentosa

Fannia armata, Fannia genualis
Fannia lustrator, Fannia rondanii

Fannia serena, Fannia sociella
Azelia zetterstedtii, Hebecnema fumosa*
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Hebecnema umbratica, Helina calceata*
Hydrotaea armipes, Hydrotaea floccosa

Morellia simplex, Musca autumnalis
Muscina levida, Muscina prolapsa

Mydaea ancilla, Phaonia fuscata
Phaonia subventa, Sarcophaga haemorrhoa
Lydella stabulans, Subclytia rotundiventris*

Delia platura 

Fannia fuscula 

Phyto melanocephala 

Coenosia infantula 

Coenosia testacea 

Helina lasiophthalma 

Helina impuncta 

Macquartia dispar 
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