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Long-term data on carabid beetles assemblages on differently managed study sites in for-
ests and open areas were analysed to study the impact of selected environmental factors
on the carabid assemblages of both the individual study sites over the years and the set of
all study sites in selected years.

Ordination separated forest stands from open areas along the first, and samples of
2011 from those of 2015 along the second axis. For study sites in forest stands in most
cases, precipitation was a significant factor, especially precipitation in the year before the
inventory. However, for the youngest forest site, the year of the study was most impor-
tant, indicating a succession process. For study sites in open areas, both precipitation and
temperature showed most often significant results. Analysing the impact of environmental
factors on carabid assemblages in the full set of study sites in 2011 and 2015 revealed car-
bon content in the organic layer and distance from the nearest forest as significant factors.

The results of the study extend our knowledge on the impact of environmental fac-
tors on the formation of carabid beetle assemblages in rural landscapes, which is essential
in the framework of developing biodiversity conservation strategies.

Keywords: Carabidae, carabid beetle, landscape, succession, forest, environmental engi-
neering.

INTRODUCTION

An essential factor for the species diversity in a given landscape, i.e. the
number of species over a large area or region (gamma-diversity) (WHITTAKER
1972, ANDERsON et al. 2011), is its habitat diversity (e.g. Ryszkowski et al. 2002,
WEeisuLL et al. 2003, PurTAUF et al. 2004, HenDrickx ef al. 2007). However, this
species diversity is influenced by environmental factors, both on the spatial
level of the individual habitats as well as the overall landscape.

On the habitat level, one may ask about the meaning of environmental
characteristics of the individual habitats for species diversity and if individual
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environmental factors have the same significance in different habitat types.
Other environmental factors may influence on a larger spatial scale to a dif-
ferent extent the overall species diversity.

Some large-scale environmental factors (as precipitation or temperature)
may affect the different habitats in a very similar way but differ from year
to year. Even if many species show rather reproduced distribution patterns
between years in a given landscape (Jupas et al. 2002, Schwerk 2014), such
factors might influence the overall species diversity. Other environmental fac-
tors, like for example soil parameters, maybe differently pronounced in the
individual habitats and their impact on the species may differ from habitat
to habitat. Moreover, individual habitats change due to the process of natural
succession, during which also such factors change. Shape and speed of this
process may strongly differ (e.g. Prach et al. 1993, YANG et al. 2005, SCHWERK &
Szyszxo 2011). As a result of ecological succession, the species composition in
a given habitat may change over time in a directed manner. The species com-
position in the habitat can also be influenced by landscape-related factors, like
the type of neighbouring habitats or distance to the next forest or lake (e.g.
BureL 1989, FourNiIER & LorREAU 1999, HoLLAND & FaHRIG 2000, MILLAN DE LA
PeRA et al. 2003, TrorEk et al. 2013).

To understand the impact of different predictable and stochastic envi-
ronmental factors on the formation of carabid beetle assemblages in rural
landscapes is an essential issue because currently, we are observing a drastic
decline in invertebrate fauna on a large scale, particularly demonstrated on
the example of insects (e.g. Korze & O'Hara 2003, Brooxks et al. 2012, Harr-
MANN et al. 2017, Homsura et al. 2019). Carabid beetles efficiently reflect the
environmental variation and bear indicator potential at various spatial scales
(Korvura 2011). Hence, they can be useful indicators in this regard.

However, to obtain robust data in order to deal with the aspects men-
tioned above, long-term studies are needed. One of such studies was initiated
in a forest-field landscape in the west of Poland, during which various taxo-
nomic groups were studied in open areas and forest sites of different manage-
ment regime and age. In the present paper data of this long-term study on
carabid beetles (Carabidae) on eight study sites carried out for ten years were
analysed to study the impact of selected environmental factors on the carabid
assemblages of individual study sites over the years and the set of all study
sites in selected years. We wished to find out if the impact of the respective en-
vironmental parameters on carabid assemblages differs between forest stands
and open areas and which of the parameters are of utmost importance for the
formation of the carabid assemblages.
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MATERIAL AND METHODS
Study sites and field methods

The study was carried out on the research object “Krzywda” at Tuczno (western Poland,
the Watecki district) and surrounding forests (Fig. 1). This area is a heterogeneous landscape
composed of different forests, agricultural and post-agricultural areas of different stages of
succession, and watercourses and mires (DymiTryszyN et al. 2013). Eight study sites (five forest
sites of different age and three open areas) were selected for carabid sampling (Table 1).

Carabid beetles were collected using pitfalls (BArBer 1931) during the period 2009-
2018. At each study site, three pitfall traps in a distance of about 50 m or more from each
other were installed. Traps located in different study sites were also separated by a dis-
tance of at about 50 m or more in order to represent independent samples (e.g. DIGWEED
et al. 1995, HoekMAN et al. 2017). The traps were jars with a funnel (upper diameter 10 cm)
installed above flush with the soil surface. A roof was installed a few cm above the funnel.
The trapping fluid was 50 ml ethylene glycol. The trapping period covered continuously
mid-May to mid-September in each year. The traps were checked for proper functioning
in about two-week intervals.

Determination and nomenclature of the individuals collected were carried out ac-
cording to FREUDE et al. (2004).

Fig. 1. Research object “Krzywda” with location of the study sites. Bold line — border of
“Krzywda”
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Table 1. Types and description of the study sites (after Schwerk 2008, numbers of the
study sites as in Fig. 1).

Site type Site number Study site description

Forest site 14 Planted pine forest, 12 years old in 2009

Forest site 16 Planted pine forest, 31 years old in 2009

Forest site 20 Naturally-regenerated pine forest, about 67 years old in 2009

Forest site 21 Naturally regenerated pine forest with a share of oak, beech
and birch, about 82 years old in 2009

Forest site 35 Naturally-regenerated pine stand, about 10 years old in 2009

Open area 17 Irregularly-mown site without biomass removal

Open area 18 Regularly-mown site with biomass removal

Open area 19 Irregularly-mown site without biomass removal

Environmental parameters

For each year of the study the following large-scale parameters were registered ho-
mogenously for all study sites: temperature (°C) and precipitation in the year of inventory
(mm/year), temperature (°C) and precipitation (mm/year) in the preceding year, and the
respective year itself (year of the study).

As parameters varied among the study sites, we registered the distance from the
nearest forest (m) and the age of the study site (age in the respective year) as well as the
carbon content (C%) in the organic layer and the carbon content (C%) in the mineral soil,
which were elaborated for the years 2011 and 2015.

For the forest stands the stand age in the respective year was taken as age, where-
as the open study sites were characterised with an age of 0 years (regularly-mown site
with biomass removal) and 1 year respectively (irregularly-mown sites without biomass
removal), based on cutting intensity and biomass treatment. Data for temperature (mean
temperature for the respective year) and precipitation (total precipitation in the respective
year) were taken for the closest location (Pita) from the Institute of Meteorology and Water
Management — National Research Institute resources.

Values of carbon content were elaborated as follows: Soil samples were collected in
the close neighbourhood of each pitfall trap in August 2011 and between October and No-
vember in 2015. On both forest sites and open areas, soil samples from mineral layers were
taken from the depth of 0-5 cm. In the case of forest sites, additional material from organic
layers was taken as samples. The collected soil samples were prepared for laboratory anal-
ysis according to the Polish standard no. PN-ISO 10694:2002. Organic carbon content was
determined by applying the elemental analysis method according to the Polish standard
no. PN-ISO 10694:2002 on a Wario Max CN apparatus.

Statistical methods
For each study site and year, the carabid beetle catches of the three traps were pooled.
For each of these samples, the numbers of species and individuals were calculated, resulting

in one value for these two parameters for each study site per year. Accordingly, for the years
2011 and 2015 carbon values for carbon contents in the organic layer and mineral soil were
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determined, calculating for each study site the respective mean values of the samples. For
the open areas with a missing organic layer, zero values were used in statistical analyses.

In order to analyse the significance of the impact of the environmental factors on
the carabid assemblages, constraint gradient analyses were conducted using Canoco for
Windows 4.56 and CanoDraw for Windows 4.14 (ter Braak 1987, TEr Braak & SMILAUER
2002). DCCA was first used to select the appropriate statistical model based on the longest
gradient (LepS & SmiLauer 2003) and then Redundancy Analyses (RDA) and Canonical
Correspondence Analysis (CCA) were carried out.

In gradient analysis with the individual study sites over the years (2009-2018) as
samples, year (year of the study), temperature (°C) and precipitation (mm/year) in the year
of inventory, and temperature (°C) and precipitation (mm/year) in the preceding year were
included as environmental parameters.

For the years 2011 and 2015, all study sites were included as samples. In these analy-
ses age (age in the respective year), carbon content (C%) in the organic layer, carbon con-
tent (C%) in the mineral soil and distance from the nearest forest (m) were included as
environmental parameters.

The samples of all study sites for 2011 and 2015 were together analysed with year
(year of the study), temperature (°C) and precipitation (mm/year) in the year of inventory,
temperature (°C) and precipitation (mm/year) in the preceding year, age (age in the respec-
tive year), carbon content (C%) in the organic layer, carbon content (C%) in the mineral soil
and distance from the nearest forest (m) included as environmental parameters.

In all gradient analyses, dominance values (percentage share of the respective species
in a sample) for the carabid species at the different sites were used. Redundancy Analyses
(RDA) were conducted with scaling focused on inter-sample distances and no post-transfor-
mation of species scores. In the case of Canonical Correspondence Analyses (CCA) we used
scaling focused on inter-sample distances and Hill’s scaling. As dominance values were used,
the data were not transformed in any gradient analysis. The significance of the individual
environmental variables included in the respective RDA or CCA was tested applying Monte
Carlo permutation tests (unrestricted, 499 permutations) with the automatic forward selec-
tion of variables (reduced model) as well as manual selection for each variable separately.

RESULTS
Basic results

Altogether, 9208 individuals belonging to 77 species were collected. The
most common species, represented by more than 400 individuals, were Pteros-
tichus niger (2600 individuals), Calathus fuscipes (1043 individuals), Pterostichus
oblongopunctatus (599 individuals), Poecilus versicolor (489 individuals), Cara-
bus hortensis (437 individuals), Amara lunicollis (430 individuals), and Harpalus
rubripes (409 individuals). The total numbers of individuals showed strong
fluctuations between the years, whereas the total numbers of species stayed
relatively constant (Appendix 1).

Some differences concerning distance from the nearest forest and carbon
contents were revealed depending on the habitat type. The open areas were
between 50 and 150 m away from forests. Differences in carbon contents were
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particularly due to the lack of an organic layer on the open areas. Regarding
the data on temperature and precipitation, an increase in mean yearly tem-
perature and a decrease in total precipitation over the years of the study could
be observed (Appendices 2 & 3).

Individual study sites over the period 2009-2018

Concerning the forest sites (Table 2) precipitation in the preceding year
(study sites 14 and 20), precipitation (study site 21) and the year of the study
(study site 35) were detected as significant environmental factors when using
forward selection. For the study site 16, no factor showed a significant result, but
precipitation in the preceding years was closest to being significant. When using
manual selection temperature was also a significant factor for study site 35.

Regarding the open areas (Table 3) both temperature (study site 17) and
precipitation (study site 18) showed significant results when using forward
selection. Concerning the study site 19, no factor was significant, but the tem-
perature was closest. Using manual selection, as additional significant factors,
precipitation and the year of study were detected for the study site 17 and
temperature in the preceding year for the study site 18.

Set of all study sites in the years 2011, 2015 and 2011+2015

Analysing all study sites together for the year 2011 (Table 4) carbon con-
tent in the organic layer was significant when using forward selection. Using
manual selection, the distance from the nearest forest was detected as an ad-
ditional significant factor. The same results were obtained when analysing all
study sites together for the year 2015 (Table 4).
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Fig. 2. Ordination plot based on Canonical Correspondence Analysis (CCA) of the results
for sites (open circles), species with largest impact on the analysis results (open triangles)
and environmental variables (arrows) for the total set of all study sites, years 2011+2015
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Table 2. Redundancy Analysis (RDA) of the forest study sites (14, 16, 20, 21, 35): Results

of Monte Carlo permutation tests of the environmental variables tested separately and

using automatic forward selection of variables (reduced model). Lambda-1 — variance

explained by the environmental variables separately, Lambda-A — additional variance
explained when included in the model using forward selection.

) Tested separately Forward selection
Variable
Lambda-1 F P Lambda-A F P
Study site 14
Prec, . 0.49 7.65 0.004 0.49 7.65 0.004
Year 0.24 2.52 0.092 0.10 1.79 0.152
Temp, . 0.21 2.07 0.122 0.04 0.65 0.678
Temp 0.04 0.36 0.832 0.09 1.65 0.174
Prec 0.03 0.22 0.934 0.05 0.98 0.478
Study site 16
Prec, . . 0.22 2.26 0.110 0.22 2.26 0.110
Year 0.11 0.94 0.344 0.10 1.09 0.368
Temp, . 0.09 0.81 0.448 0.10 1.02 0.334
Temp 0.04 0.36 0.818 0.04 0.35 0.728
Prec 0.03 0.28 0.944 0.11 1.10 0.324
Study site 20
Prec, . . 0.37 4.66 0.032 0.37 4.66 0.032
Year 0.31 3.61 0.062 0.17 2.54 0.170
Temp, .. 0.19 1.84 0.202 0.07 0.97 0.370
Prec 0.17 1.70 0.216 0.05 0.85 0.422
Temp 0.15 1.43 0.258 0.01 0.16 0.908
Study site 21
Prec 0.42 5.80 0.010 0.42 5.80 0.010
Temp, .. 0.26 2.86 0.108 0.01 0.18 0.886
Prec, . . 0.21 2.16 0.168 0.15 2.51 0.128
Temp 0.13 1.19 0.322 0.01 0.09 0.960
Year 0.07 0.60 0.556 0.05 0.75 0.460
Study site 35
Year 0.58 10.99 0.010 0.58 10.99 0.010
Temp 0.51 8.317 0.010 0.11 2.86 0.066
Prec 0.34 411 0.060 0.01 0.16 0.948
Temp, . . 0.29 3.33 0.082 0.02 0.66 0.570
Prec 0.23 2.38 0.126 0.08 1.57 0.180

before
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Table 3. Redundancy Analysis (RDA) of the open study sites (17, 18, 19): Results of Mon-

te Carlo permutation tests of the environmental variables tested separately and using au-

tomatic forward selection of variables (reduced model). Lambda-1 — variance explained

by the environmental variables separately, Lambda-A — additional variance explained
when included in the model using forward selection.

. Tested separately Forward selection
Variable
Lambda-1 F p Lambda-A F p
Study site 17
Temp 0.35 4.35 0.016 0.35 4.35 0.016
Prec 0.31 3.58 0.018 0.11 1.46 0.210
Year 0.28 3.13 0.038 0.08 1.02 0.386
Prec, . 0.05 0.46 0.760 0.06 0.73 0.554
Temp, . . 0.04 0.37 0.836 0.10 1.32 0.274
Study site 18
Prec 0.33 4.00 0.004 0.33 4.00 0.004
Temp, . . 0.24 2.53 0.046 0.08 1.05 0.390
Year 0.22 2.31 0.060 0.05 0.76 0.576
Temp 0.21 2.14 0.094 0.11 1.53 0.184
Prec_ . . 0.16 1.49 0.166 0.13 1.68 0.134
Study site 19
Temp 0.20 1.97 0.088 0.20 1.97 0.088
Prec 0.15 1.44 0.244 0.06 0.56 0.762
Year 0.15 1.37 0.252 0.06 0.61 0.746
Prec, . 0.12 1.10 0.412 0.12 1.23 0.282
Temp, . 0.04 0.32 0.906 0.12 1.33 0.254

The whole set of study sites for 2011 and 2015 together (Table 4) revealed
carbon content in the organic layer and precipitation as significant factors
when using forward selection. Additional significant factors were the dis-
tance from the nearest forest and the age of the study site when using manual
selection. The first canonical axis of the CCA explained 38.6% of the variation
in species data and 62.0% of that in the species-environment relationship. The
second canonical axis explained 13.1% and 21.2%, respectively. As shown in
the ordination diagram (Fig. 2), the forest sites were separated from open sites
along the first ordination axis, with carbon content in the organic layer and
age of the study sites positively correlated with the forest sites and distance
from the nearest forest positively correlated with the open sites. Characteristic
forest species as Carabus hortensis and Pterostichus niger were located close to

Acta Zool. Acad. Sci. Hung. 66, 2020



IMPACT OF HABITAT PARAMETERS ON CARABID BEETLE ASSEMBLAGES 177

Table 4. Canonical Correspondence Analysis (CCA) of the total set of all study sites in the
years 2011, 2015, and 2011+2015: Results of Monte Carlo permutation tests of the envi-
ronmental variables tested separately and using automatic forward selection of variables
(reduced model). During forward selection of variables for all study sites — 2011+2015
“Temp”, “Prec,, ", and “Prec” were not added to the model due to collinearity. Lamb-
da-1 — variance explained by the environmental variables separately, Lambda-A - addi-
tional variance explained when included in the model using forward selection.

. Tested separately Forward selection
Variable
Lambda-1 F P Lambda-A F p
All study sites — 2011
Corg 0.92 5.65 0.007 0.92 5.65 0.007
Distance 0.76 4.04 0.011 0.14 0.84 0.458
Age 0.48 2.074 0.069 0.13 0.68 0.721
C.n 0.15 0.522 0.827 0.15 0.86 0.524
All study sites — 2015
Corg 0.86 4.81 0.012 0.86 4.81 0.012
Distance 0.77 3.99 0.002 0.17 0.94 0.496
Age 0.51 2.149 0.072 0.10 0.53 0.854
C.n 0.10 0.31 0.986 0.10 0.42 0.816
All study sites — 2011+2015
Corg 0.88 7.67 0.002 0.88 7.67 0.002
Distance 0.74 5.99 0.002 0.08 0.70 0.764
Age 0.48 3.33 0.006 0.07 0.63 0.860
Prec 0.18 1.08 0.298 0.17 1.62 0.048
Temp 0.18 1.08 0.236 - - -
Prec, .. 0.18 1.08 0.300 - - -
Temp, . 0.18 1.08 0.310 - - -
Year 0.18 1.08 0.278 - - -
C_. 0.09 0.541 0.900 0.07 0.57 0.902

min

the forest sites, and species typical for open areas (e.g. Calathus fuscipes, Poeci-
lus versicolor) were located close to the open sites. The assemblages of the year
2011 were separated from those of the year 2015 along the second ordination
axis. Precipitation in the years of study and precipitation in the preceding
year were positively correlated with assemblages from 2011. The temperature
in the years of study, temperature in the preceding year and year of the study
were positively correlated with the assemblages from 2015.
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DISCUSSION

The results indicated that on individual forest study sites precipitation
(particularly precipitation in the year before the inventory) was an impor-
tant factor, whereas in open areas both precipitation and temperature showed
some significant results. The more substantial influence of precipitation in for-
est habitats may be explained by shading due to the tree crowns. In unshaded,
open habitats, however, the temperature may become a dominant factor be-
cause of the stronger impact of direct sunlight. Except for desert steppe, Tsa-
FACK et al. (2019) detected climatic factors, in particular temperature, as the
most critical factors for variability in carabid species composition in grassland
ecosystems in China. Tur et al. (2012) demonstrated temperature-dependent
differences in activity patterns of individual carabid beetle species between a
forest and a clear cut area. In accordance with our results described above, re-
garding the youngest forest site (study site 35) temperature was a significant
factor. However, the most important factor for this study site was the year
of the study, indicating a succession process. This result corroborates earlier
observations made for this study site (ScHWERK & Szyszko 2012). Samples col-
lected till 2013 were clearly separated from those elaborated after 2013, what
may be connected to canopy closure. In a study on boreal carabid beetle as-
semblages, Korvura et al. (2002) revealed the canopy closure distinguished
the open phases from the closed ones, the catches showing a drastic decrease
and assemblage level change.

When comparing all study sites together, forest habitats were clearly
separated from open habitats, indicated by carbon content in the organic layer
and distance from the nearest forest as significant factors. This result supports
the importance of habitat diversity for the formation of diversified carabid
beetle assemblages and species richness in the landscape. The relevance of
precipitation was supported by being a significant factor in separating the
study sites in 2011 from 2015. Regarding the forest habitats, it turned out the
organic layer was of very high importance since the factor carbon contents
in the organic layer overruled the factor age of the study sites. For many car-
abid species, this layer has essential functions, for example as a refugee af-
ter habitat disturbances, as a place for foraging or for laying the eggs (e.g.
van HeerpT et al. 1976, Bauer 1981, Skropowskr 2017). Korvutra et al. (1999)
showed a significant influence of leaf litter on carabid abundance in forests in
central Finland. Carbon contents in the mineral soil did not have a significant
impact. However, this result may be influenced by the history of the study
sites, because all of them except study site 21 (naturally regenerated pine for-
est with a share of oak, beech and birch) were used as agricultural fields in the
past (DymiTrYszyN et al. 2013). Soil preparation practices as ploughing may
have influenced the formation of the carabid assemblages (e.g. SkLopOWSKI
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2005, Kosewska et al. 2018). It should be noted that compared to other brown
soils of the Palearctic region, the soils in our study area are sandy soils with
a limited amount of soil organic carbon. Thus, the importance of soil organic
content in our study is evident.

Although habitat diversity can be assessed as a key factor for species
diversity in landscape, different predictable and stochastic environmental
factors (climatic factors) may affect the carabid beetle composition on indi-
vidual sites. For example, Jupas et al. (2002) demonstrated that mesoscale (pit-
fall density of 10-50 km™) variation in soil and microclimate govern spatial
population structure of several carabid beetle species in topographically var-
ied beechwood landscape. Besides, ecological succession on individual study
sites is a process, which has some influence on both the environmental fac-
tors in the respective habitat and degree of habitat diversity in the landscape
(SrERRA et al. 2017, HiLMERs et al. 2018). However, another important aspect is
climate change. Climatic changes may have a direct impact on insect species
regarding the range of expansion, growth, phenology or population genetics,
and an indirect one due to effect on plants species (Jaworsk1 & HivLszczaNskr
2013, PUrRESWARAN et al. 2018).

The results of the study extend our knowledge on the impact of different
predictable and stochastic environmental factors on the formation of carabid
beetle assemblages in rural landscapes. Nowadays, to counteract the decline
in insect diversity is a serious task. Concerning this matter, the results of our
study can play an essential role in the framework of developing biodiversity
conservation strategies. We assume that active management of habitats (eco-
logical or environmental engineering) can be a helpful tool when it comes to
the implementation of such strategies.
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APPENDICES

Appendix 1. Total number of carabid beetle species and individuals collected at the indi-
vidual study sites in the years of the study (2009-2018).

Plot ?fgf;f;{l s 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
14  Species 4 13 12 14 1 15 17 17 16 12
Individuals 108 77 112 204 179 80 171 119 104 161
16  Species 8 10 11 14 14 17 11 14 18 14
Individuals 26 39 21 94 133 8 106 33 70 163
17 Species 4 17 18 22 17 14 20 10 12 11
Individuals 63 94 147 91 122 127 116 29 63 236
18 Species 7 22 18 20 16 16 16 10 16 16
Individuals 132 263 192 119 272 158 179 95 156 417
19 Species 7 17 16 16 12 15 14 11 20 14
Individuals 65 8 96 74 77 166 98 32 264 217
20 Species 8 3 5 4 5 6 7 8 4 9
Individuals 26 18 17 57 224 14 37 12 18 62
21  Species 4 14 11 16 11 8 11 15 11 15
Individuals 146 83 158 208 247 8 35 86 316 138
35 Species 15 13 11 13 11 10 8 9 15 14
Individuals 110 108 88 102 182 30 31 33 89 118
Sum  Species 44 46 44 49 33 36 44 40 49 40

Individuals 676 768 831 949 1436 744 773 439 1080 1512

Appendix 2. Yearly mean temperature (°C) and total precipitation (mm/year) in the years

of study (Temp, Prec) and in the year before the respective year (Temp, . , Prec, . ).

Year Temp Prec Temp, . Prec, ;.
2009 8.09 527.1 9.37 589.8
2010 7.28 767.0 8.09 527.1
2011 8.86 571.6 7.28 767.0
2012 8.54 778.1 8.86 571.6
2013 8.48 662.4 8.54 778.1
2014 9.71 484.5 8.48 662.4
2015 9.68 302.4 9.71 484.5
2016 9.23 4254 9.68 302.4
2017 8.97 687.8 9.23 425.4
2018 10.00 377.4 8.97 687.8
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Appendix 3. Distance from the nearest forest (m) (Distance), age in 2011 and 2015
(Age), carbon content (C%) in the organic layer in 2011 and 2015 (C ) and carbon con-
tent (C%) in the mineral soil in 2011 and 2015 (C__ ) for the study sites.

Study site Distance Age Co Conn

2011 2015 2011 2015 2011 2015
14 14 18 29.233 31.117 1.307 1.463
16 33 37 31.523 35.400 0.846 2.600
17 50 1 1 0.000 0.000 2.088 2.145
18 100 0 0 0.000 0.000 2.037 1.917
19 150 1 1 0.000 0.000 1.983 2.220
20 69 73 33.960 29.347 1.543 1.547
21 84 88 32.630 30.730 3.511 2.920
35 12 16 30.557 25.120 1.201 1.240
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