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Body size of ground beetles (Coleoptera: Carabidae) decreases with urbanization
Ellen J Dunkle, Kayla | Perry, Mary M Gardiner

INTRODUCTION
Importance Measurements . , Table 1. The body size range and average body size of each beetle species.
t ati ~« Ground beetles are bioindicators and biological control agents We measured the body size (mm) of four ground beetle species: | Speci Body si Avg Body Si
Urbanization o | _ i (14,15) Scarites vicinus (Fig. 5 left), Chlaenius tricolor (Fig. 5 right), Poecilus g peeies DOCy SIZE range (mm) | Avg Body Size
« Urbanization influences biodiversity and shapes functional traits 5 y 19)- | o | chalcites (Fig. 6 left), and P, lucublandus (Fig. 6 right). g Scarites vicinus 19.5-24.0 21.7
of local biota (1,2,3). ~* Understanding how urbanization effects populations and 5 5 Poecilus Incublandus | 11.2-13.7 127
. Traits such as body size, shape, or symmetry can all be effected g reproductive success can guide conservations efforts in order to g e g . . — ——
y environmental changes caused by urbanization (4). § 5 A Kruskal-Wallis non parametric test was used to investigate body size 5 Chlaenins tricolor 10.3-12.0 1
* Loss of human_ populatlonsllln cities dL_Je to socioeconomic of ground beetles among the five treatments. it .
factors results in the demolition of residential structures. 4 Metropark x
. . . L iy @ Rural Farm : :
This leads to mcreaseq greenspaces (vacgnt lots) within cities 4 Urban Garden g ; Table 2. Number of individuals of each species per treatment including
that can be converted into a variety of habitats such as urban o Vacant Lot - High Diversity ke [ 1 | vacant lots (VL), pocket prairies (PP), metro park forests (MP-F), rural
farms, and wildflower prairies. ©  Vacant Lot - Low Diversity farms (RF), and urban farms (UF).
z e I Species VL |PP |MP-F |RF |UF
ngm n n : La e - - -
qufl'l:: bréum_l_':;h_eory_/”? f Islanfo: I|3|odgeBc_>graphy hy (ETIB) 5 § e . Scarites vicinus 0 0 3 37 0
. e Equilibrium Theory of Island Biogeogra can be - N & ” )
=quitiont y Jeograpny L 0% % Poecilus lucublandus | 0 0 27 4 0
applied to cities where rural areas act as mainlands and urban ; r cwyanoga 4 . Poecilus chalci 0 0 0 22 0
greenspaces are islands (4,5,6). g 4 DECIS chatcues
« ETIB predicts lower species richness with increases distance o ! 1{\ Chlaenius tricolor 1 21 1 4 0
from mainland and decreased area of islands (5) (Fig 1). ' b _ .
; ‘m gl | Figure 5. (Left) Scarites vicinus. Figure 6. (Left) Poecilus chalcites §
EA EFFECT : : - i i - |
DISTANCE EFFECT AR | - a . § (Right) Chlaenius tricolor © 2014 (Right) P. lucublandus © 2012 5 CONCLUSIONS
> | near g | E small | o reummt ; roar Anthony Rodgers g
£ £ 0 10 20km § RESULTS g » Beetle populations are not ubiquitous among urban and rural
5 . | . . .
§ < | | | f ; greenspaces despite all being capable of flight.
S 5 Figure 2. Map of 40 collection sites from Cleveland, Ohio and « Urban islands are not easily inhabited by larger beetles while rural
H H surrounding rural areas. © Emily Sypolt 2018 Species size and distribution § environments may be the source of populations within the cities.
§ ndinf N 5 é * Body size of beetles was greater in rural agroecosystems and metro 5 - This coincides with ETIB fortifying the assumption that built up
= = : . . _ _ . s : .
Y I 3 METHODS g parks (Fig.7; x< = 8.8, P = 0.032) than urban vacant lots and prairies. g areas of urban spaces are barriers of entry to larger arthropods.
T : - = All'species measured were capable of flight with fully developed wings. « Increasing connectivity between rural and urban areas as well as
oS mear el lorge Beetle sampling gleqr_habltatdasl,ascl)c‘,latz)cl)nsdwer?hoblservec;l f(;rﬂ:he most ab_tl‘_”glan;‘ spectes. increased size of urban greenspaces could potentially help
Figure 1. (Left) Distance effect; a near island has larger ~in June 2018 ground beetles were collected from 40 greenspaces in - vicinus and F. iucublandus, the largest of the specles (Table 1), were eliminate these barriers.
gure - >Ct g . ; Cleveland. OH. USA and g | Fig. 2) usi ; only found in rural treatments along with P, chalcites, a slightly smaller -
equilibrium number of species (S )and turnover rate (X). (Right) 5 evelana, : and surrounding rural areas (Fig. 2) using 5 os (Table 2
Area effect; a large island has larger S and smaller X. Simberloff g unbaited pitfall traps (Fig. 3 left) in five treatments: g species (Table 2). _ _
1974. 1) vacant lots mown monthly (Fig. 3 middle) « The smgllest of the apundant species, C. tricolor (Tgble 1) was | BIBLIOGRAPHY
= duct; d bodv si ; 2) urban pocket prairies seeded with wildflowers (Fig. 3 right) predominantly found in grban greenspaces though it was not completely |
eprO UcCtive success an - (o) y SliZe o 3) urban farmS (Flg 4 Ieft) eXCIUded from rural enV|r0nmentS (Table 2) 1. Chen Y.,YehCL.,'IEol., Lin H.,_Lci:n II_.,a[\d I_.iréC. 2bOd18 E\[/:_id?ncelofTralitSShift? inflj\espo'nse1t1c;.Fggefég)isturbances in Taiwanese
) D-IsperSaI Of arthrOpOdS Ilke ground beetles IS Influenced by bOdy 4) I’ural agroecosystems (F|g 4 m|dd|e) ¢ NO one SpGCleS Of beetle was fOund in abundance at the urban farmS 2. JohnsonA.L.,E%srolﬁymli,sgi:jl(Svfai:)?tl?/lr?o188rélylar;cits?nr:j)sg)orggfis;%ggi%pZ%rsg}erlif/i divérge:nt pl.ant community assembly
SIZE as Sma”er |nd|V|dua|S are more Commonly macrOpterous 5) metro ark fOI'eStS (F| 4 r| ht) (Table 2) 3. Niemela, J. ;(?Of.rr(gsalrgtl;ird 22(—:\;?::?Coc:esaptggar?aCaiab%Z:ete) angoh(;%}iftat fragm-enta-tion:areview. European Journal of Enfomology
° AreaS Of h|gh diStU rbance have been ShOWﬂ tO driVe the p g g 4. Kotze J_,Ver?r?:;_,z;}lsr)r]zélé J., and Spence J. 2011. Effects of Urbanization on th_e Egology and Evolution ofArthro_pods. In Jari
prevalence of smaller arthropods (7,8). g g N 5. Simberoff, D.S, 1974 Equilbrium theory of sland b10ge0graphy and scclogy. Annual Review of Ecology and Systematios 5
° Th|S SuggeStS that Sma”er SpeCIeS WI” be more Ilkely tO COIOnize . . - V e P 7 | ik | X2 = 88 6. Fattorini S., I:A?Htl?ﬁb., Simoni L., and Galassi D.M.P. 2018. Island biogeography of insect conservation in urban green spaces.

urban islands, following a similar trend to species richness (smaller
body size with increased distance from mainland and decreased
area of islands).

« Body size impacts fitness via female fecundity and male mating
success both of which typically increase with increased beetle size
(9,10,11,12,13). 5 Lb 0. : SRR G _

«  Applying a functional trait based approach to ETIB can elucidate i Figure 3. (Left) 1L deployed pitfall trap placed just below soil
the effects urbanization has on beetle assemblages, functional 5 surface. (Middle) Control vacant lot mown monthly. (Right) Pocket

_ _ ges, prairies seeded with wildflowers.
traits, and reproductive success.
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Hypothesis and Predications
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