
Rachel Chen: 
Hi, I'm Rachel and I'm a rising senior at Binghamton University. And over 
summer I worked in Dr. Kirsten Prior's invasion ecology lab, studying the 
effect of environmental change and the diversity of parasitoid-host gall 
wasp communities along the biogeographical range of Oregon white oak, 
Quercus garryana. 
 
As temperatures rise as a consequence of the current global climate change, 
many species are expected to expand their ranges. This range expansion may 
lead to a loss of their natural enemies that are normally found in their 
native range, because these natural enemies may not necessarily follow the 
same range expansion. In addition, they may also experience ecological 
release, in which they will be able to escape ecological factors that once 
limited their population to their native range, such as predation from 
natural enemies. 
 
Once they're in a novel territory, exotic organisms may become established 
and eventually pose a threat to the local biodiversity and ecosystem 
function. To the right is an image of Earth's average surface temperatures. 
And you can see that there's an encroachment of warmer temperatures to the 
North that can be as hot as 116 degrees Fahrenheit or 320 Kelvin. 
 
One species that experienced climate driven range expansion is Neuroterus 
saltatorius. N. saltatorious is is an oak Gall wasp that induces galls, 
which are plant structures on the leaves of Quercus garryana. As you can 
see in the map in the grey area, the native range of N. saltatorious is 
mainland western North America, but they have expanded range to Vancouver 
Island BC, which is higher up north. 
 
Here's a comparison of Quercus garryana tree leaves in a native and 
expanded range in N. saltatorious. In the expanded range of N. 
saltatorious,  Quercus garryana is experiencing foliar damage. And this is 
impacting threatened oak savannah ecosystems, as well as native herbivores, 
 
The parasite community of N. saltatorious are a major source of mortality 
for them in their native range, and they act as a population control. 
However, they are not as effective in the expanded range of N. 
Saltatorious. 
 
N. Saltatorious is one of many oak gall wasps that induces galls on Quercus 
garryana, and galls are these plants structures made out of plant tissue 
that serve as a protective shelter, or a food source for developing 
insects. However, galls attract parasitoids that feed on developing insects 
inside the galls, as well as the Queens that feed on the plant tissue. 
Parasitoids they act as a population control for the oak gall wasps, and 
some of them can be specialistsâ€”only attacking one type of gallâ€”while 
others can be generalistsâ€”attacking more than one type of gall. 
 
So my overall project objective was to identify the parasitoid communities 
associated with their host communities in their native and expanded range. 
I particularly focused on the parasitoid community of the oak gall host 
species Andricus quercuscalifornicus, otherwise known as AQ, which unlike 
N. saltatorious has not expanded range. So I was to examine how the 
interactions of the parasiotoid community of AQ differed along the differed 
along a range of Quercus garryana, and if aq facilitates the release of N. 
saltatorious from their natural enemies. 
 
For my methods, I used the 2019 data collection of emergence where from 
developed cynipid oak galls, along the range of Quercus garryana. These 
developed cynipid oak galls were collected from six regions along 
California to Vancouver Island BC. And within these six regionsâ€”colour 



coded on the mapâ€”there are three sites. Emergenceâ€”oh, no, soâ€”cynipid 
oak galls were then brought back to lab and their emergents were pulled out 
every other week from their varying containers for a year. They were then 
sorted to morphospecies using the diagnostic features of parasitoids 
associated with AQ, and later identified using taxonomic keys. Lastly, 
pictures of all the samples were taken using a digital scope. 
 
For my results, I created a table of all 10 parasitoid wasp species that 
parasitised AQ, as well as one species, inquilline. Wasps were then 
identified into four families within the super-family of Chastoidae, and 
two species of Economidae. 
 
I also included a column of the other cynipid host species in which these 
parasitoids may also parasitise. 
 
I then created a graph of how many AQ galls were found within each study 
site. And only four regions are included in this graph because regions one 
to four were the only regions in which AQ were found in. And it was study 
site WHET which is in Southern Oregon, that has the highest AQ gall 
abundance. 
 
And to the right is a parasitoid species richness graph and it is study 
site WHET that has the most amount of parasite species found in it. 
 
And lastly, I also looked at the parasitism attack rate of each parasitoid 
found within each study site. And it was morphospecies P14 that was a 
dominant parasitoid, found within all the study sites. So thenâ€”so in 
order to calculate, in order to calculate the parasitism attack rate, I 
assumed that there are 10 larvae within each gall, and AQ galls are multi-
ocular, meaning that they can have up to 20 larvae in them. So I multiplied 
how many AQ galls are found within each study site by the 10 larvae, to 
find a total amount of larvae found within each study site. Afterwards, I 
divided the amount of parasitoids found within each study site by the total 
amount of larvae to find a parasitism attack rate. 
 
For my conclusions, I conclude that of the 10 species of parasitoid 
waspâ€”three are specialists only attacking AQ, while seven are generalists 
attacking more than one species. Both the AQ abundance and parasitoid 
richness graph followed a humped latitudinal trend, which meant that there 
were more AQ galls and their parasitoids found at the centre of their range 
than at the edges of their range. 
 
However, we must take into account that only Vancouver Island BC to 
California were surveyed, and the range of AQ can extend to northern 
Mexico. 
 
Parasitism attack rates did not follow this hump latitudinal trend, which 
meant that parasitoid communities were equally effective at controlling 
the... at controlling the population of AQ across its range. 
 
I also looked to see if AQ share any parasitoids with N. saltatorious â€” 
the range expanding speciesâ€” and they did not, which meant that although 
AQ and N. saltatorious both induce calls on Quercus garryana trees, they do 
not strongly interact with each other nor are they strong competitors with 
each other. Thus, AQ does not facilitate N. saltatorious release from their 
natural enemies. And this can be due to the to size disparity of their 
galls. AQ galls are these large apple-sized plant structures that can grow 
to be 12 cm long by 8 cm across, and they have multiple larvae that are 
clustered in the centre surrounded by pulpy tissue. While N. saltatorious 
galls are small and they're beady, and they can grow to be one millimetre 
in diameter, and each gall has only one larvae. 



 
So larger parasitoids such as morphospecies-P14  that can grow to be three 
centimeters long, and morphospecies with these long and strong ovipositors 
that can penetrate the centre of galls, such as morphospecies_P51 can 
parasitize AQ, while tinier and way smaller parasitoids can parasitise N. 
saltatorious . 
 
Each oak gall wasp has its own unique parasitoid community in which their 
galls require different adaptations to get in. 
 
For the future, I will continue to identify parasitoid communities 
associated with all 24 oak gall wasps found along the biogeographical range 
of Quercus garryana, and I will continue to analyse how these competitors 
or parasitoid wasp interact with N. saltatorious and if they contribute to 
N. saltatorius' ecological release. 
 
And finally, I would like to thank the McNair programme for allowing me the 
opportunity to conduct this research this summer as well as the National 
Geographic Society, National Science Foundation and Binghamton University. 
And lastly, I'd like to thank all my lab mates and all students in 
Binghamton that helped contribute to this project. And here are my 
references. Thank you! 
 
 


