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Do biogeographical patterns in morphological traits of host-parasitoid communities 
contribute to ecological release of range-expanding species via trait mismatching?

Kelly McGourty, Dylan G. Jones, Haley Hurst, Sarah Martin, Catherine Ruis, Kirsten M. Prior
Department of Biological Sciences, Binghamton University

Results

Methods

Julia Kobelt and Katie Harms helped in the field. 
Shannon Meadley Dunphy and Susan Lee created ID 
keys. Rachel Chen, Aly Milks, Jenna Ross, Leslie 
Huang, Will Smisko, Serena Feldman sorted and 
identified parasitoids. Funding is provided by the 
National Geographic Society and the National Science 
Foundation. Landowners graciously provided us 
access to their properties. 

Fig. 4: Distance of each cynipid species to NSA in cynipid trait space 
(Fig. 3) in each region. Means (+/-SE) are calculated over all cynipid 
species at each of the three sites within each region. 

Objectives

Future work

AcknowledgmentsReferencesFig. 1: N. saltatorius is an oak 
gall wasp (Hymenoptera: 
Cynipidae) that occurs on Q. 
garryana. It expanded its range 
from the mainland to Vancouver 
Island, BC where it is 
outbreaking. It is a detachable 
leaf gall.

Fig. 2: We collected cynipids that 
occur with NSA on Q. garryana at 
18 sites in the native range (circles) 
and the expanded range (stars). 
We reared parasitoid wasps out of 
collected cynipids and identified 
them using taxonomic keys.

- As species expand their ranges in response to climate 
change they move into less diverse communities at the 
poles and leave interacting species behind. 

- Range-expanders may experience open niche 
opportunities (i.e., reduced competition) and ecological 
release, causing damage in recipient ecosystems.

- Niche opportunities are determined by traits of interacting 
species [1,2] and non-overlapping traits in recipient 
communities provide open niche space [3]. 

- Range-expanding phytophagous insects can become                                    
major pests in expanded regions, where they often interact 
with fewer competitors and enemies (parasitoids).

Do morphological traits of oak insect communities vary 
across the range of the dominant oak, Quercus garryana, 

in western savanna ecosystems?

Does variation in traits provide open niche opportunities 
for the range-expanding insect Neuroterus saltatorius

(NSA)?

Introduction

Conclusions

Fig. 3: (a) We measured morphological 
traits of cynipid species (acronyms/colors), 
including including gall volume, 
toughness, fuzziness, plant tissue 
location, and # of individuals per gall. 
(b) We projected cynipid species onto 
multidimensional trait space and measured 
the distance of each cynipid species to the 
focal species at each study site. 

(a) (b)

(c)

- Cynipid community traits are less diverse at higher latitudes. 
- Distance of cynipids in cynipid trait space to NSA is greater in 

the expanded than the native range, which is evidence of 
open niche opportunities.

- There are fewer detachable leaf cynipids in the expanded 
range that share traits (and likely compete) with NSA. 

- We predict that there will also be greater trait divergence in 
interaction trait space (of interacting parasitoid species), 
meaning fewer parasitoid species possess adaptations to 
attack the novel host - NSA.  
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Fig. 5: (a) I am currently measuring traits of parasitoid 
morphospecies that reared out of cynipid hosts, including 
wing length, height, area, and perimeter, body length, thorax 
width, back tibia length, and ovipositor length. Next, I will plot 
parasitoid species in multidimensional trait space. (b) I will create 
an interaction trait space by plotting each cynipid morphotype 
in the center of parasitoids they interact with in parasitoid trait 
space (interaction centroids). This represents traits of the suite 
parasitoids that interact with each cynipid. I will calculate 
distances of centroids of each morphotype to NSA and calculate 
averages over species and sites (as in Fig. 4). 
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