D3407: A comparison of arthropod diversity & abundance along four

elevational gradients in Colorado for ants, beetles, and grasshoppers
Christy M. McCain'?, Tim Szewczyk!-3, César R. Nufio?*, and Andy Hicks':

IDepartment of Ecology & Evolutionary Biology; the 2CU Museum of Natural History, University of Colorado Boulder, Boulder, CO; 3Natural Resources & the Environment,
University of New Hampshire, NH; “National Science Foundation, Washington D.C.

1 . . # Sites
Introduction Elevational Elevational
Elevational gradients are a powerful test system to Diversity Abundance 135 035 I
understand biodiversity patterns and drivers. Their spatial ' '
scale is small enough for field studies of interacting o 17,500* 13 0 -
communities, and the climatic, habitat, and taxonomic ANTS E 125250* 13 23421 349
variability can be as great as that seen along latitudinal o
: 1.3 : : : 29,186 30 21,538 55
gradients' . Systematic elevational sampling allows for e
detection of species distributions*>, the importance of biotic p— 190,970* 13 0 .
interactions® and abiotic niche constraints®, as well as RE .- 20 - -
: 78 Tim Szewczyk S £ 3000 |
responses to land use change and climate change’-°. . Ectimated based on sorting 5o far
Our u_nderStandlng Of eIevatIOnaI trends In bIOdlverSIty 01400 1800 2200 25.00 3000 3400 3800 1000 . 5"85? ) L:‘”E‘ o We Want to Iet peOple knOW these SpeC|menS &
are dominated by vertebrates!#°. Although there are meta- Fevaton T ————
2 3 ° ° °
analyses for ants< and moths>, which generally display mid- BEETLES . We would love for more taxa to be pulled from
elevational peaks in diversity. But there are few elevational . hulk and identified
diversity studies for multiple arthropod groups?®, very few for § .
Y , P POd & P> Y , 5 oo £ oo * Enormous #s of dipterans, collembola,
all beetles, and are lacking for most arthropod groups in the i ) . 5 - hemipterans, mites, etc. in the bulk samples
ROCky Mountalns. Andy HICkS 1400 1800 ZZDDEIEV:SZ{; (m)3000 3400 3800 0 1 2 3 LSiteE
Kevin Hinson
y = Discussion
% . EEDDD
Methods 0§ * For the groups identified so far: diversity is
* Four elevational gradients: 2 in the Front Range CARRION . predominantly highest at middle elevations
Mountains & 2 in the San Juan Mountains BEETLES 5 e s * Although some gradients display high
e Surveyed for ground-dwelling arthropods (2010-2012) L S diversity across the low-mid elevations then
\ =8 o et o 3500 .
* 30 sites each sampled for 90 days in the summer months /& 25 ¢ E a0 decline
* 40 unbaited pitfall traps per site Christy McCain &~ m * Abundance patterns across the gradients
T - st Sn were highly variable. Decreasing,
[} 1400 1800 2200 26.00 3000 3400 3800 0 . , . . - . . . . . . . .
v levation () increasing, and uniform are exhibited
GRASS- :: | * These diversity data are in accordance with
HOPPERS - elevational diversity studies of moths and
“ 5 _ 2, ants globally.
H 5 2 e Since we collected complementary climate,
. Front Range | @ clevation () s habitat, & vegetation data at each pitfall,
Mountains Mountains 4 E 3 César Nufio
[ o many future analyses are planned and
e Standard pitfall design!® =>two nested 16 oz. cups, buried possible

flush with the esround. covered with a small plate. and Acknowledgements: This work was funded through the NSF (McCain: DEB 0949601) and the . : : : :
5 ’ P ’ NPS (McCain 2014-2019), and was only possible because of the many extraordinary field and Let us know if you mlght be interested in

propylene glyCOI das d preservative- lab assistants. Rocky Mountain National Park, Sylvan Dale Guest Ranch, City of Boulder Open another taxa in the bulk or in coIIaborating!

e Toincrease surface-area of interception% three 30 cm Space and Mountain Pa.rks, Boulder Cognty Qpen S[?ace, Roosevelt and Arapaho Natlc?nal
Forest, The CU Mountain Research Station, Niwot Ridge LTER, San Juans BLM and National

wood shims radiated from cups. Forest Service, and Lizardhead Wilderness all were generous with their permissions. % P ——
. : iy =2 10
* Samples: cleaned & preserved in 70% ethanol or pinned. el | N rory || 1= IS

OOOOOOOOOOOOOOOOOOOO

References
¢ EaCh pltfa I I : (a) regIOnal & IOcaI Cl | mate data, (b) 3 V|S|tS Of (1) McCain, C. M. and J. A. Grytnes. 2010. Elevational gradients in species richness. Encyclopedia of Life Sciences, John Wiley & Sons, Inc.

(2) Szewczyk, T. and McCain, C. M. 2016. A systematic review of global drivers of ant elevational diversity. PlosONE 10: e0155404.

Vegetath N data : h ad bltat’ grOu N d cover Of gra SS, fO rbS, (3) Beck, J. et al. 2017. Elevational species richness gradients in a hyperdiverse insect taxon: a global meta-study on geometrid moths. Global Ecology and Biogeography 26: 412—424

(4) Grinnell, J. and T. I. Storer 1924. Animal life in the Yosemite. Berkeley, CA, University of California Press.

Sh ru bS, Cd Ctl & ba e grOu nd, U nderStO ry Vegetathn helght, (5) Whittaker, R. H. 1952. A study of summer foliage insect communities in the Great Smoky Mountains. Ecological Monographs 22: 1-44.

(6) Terborgh, J. and J. S. Weske. 1975. The role of competition in the distribution of Andean birds. Ecology 56: 562—-576.

# Of trees by Sp@CleS, avera ge D B H’ d nd cadano py coveyr. (7) Chen, I. C., et al. 2009. Elevation increases in moth assemblages over 42 years on a tropical mountain. Proceedings of the National Academy of Sciences of the United States of America 106: 1479-1483.

(8) Nufio, C. R., et al. 2010. Grasshopper community response to climatic change: variation along an elevational gradient. PLoS ONE 5(9): e12977.
(9) Peters, M. K., et al. 2016. Predictors of elevational biodiversity gradients change from single taxa to the multi-taxa community level. Nature Communications 7: 13736.

(10) Brown, G. R. & I. M. Matthews 2016. A review of extensive variation in the design of pitfall traps and a proposal for a standard pitfall trap design for monitoring ground-active arthropod biodiversity. Ecology & Evolution 6: 3953—-3964.



