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Figures 2–4. Collecting and identifying specimens. 2, Sweep netting at 

CGNP, May 2018; 3, Sorting through soil to locate cocoons; 4, Cocoon of  

ectoparsitoid of A. exigua after larva was dissected out.

Figures 6–8. Rhopalosomatid larvae in various developmental stages. 5, 

larva from A. exigua in cocoon before dissection 6, after dissection from 

cocoon; 7,  detaching from H. agitator host.
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Methods
Collections: Biweekly collections were made April–October 2018, at

CGNP and SNP. Collections were made using sweep nets and beat

cloths. Sweep nets were used to collect crickets from the understory,

from the ground to ~1m high (Figure 2). Beat cloths were placed below

the shrub and understory layer, which were then beaten repeatedly to

knock insects onto the cloth. One collection was made at night at CGNP.

Observations: After collection, specimens were examined for larva and

identified. Any crickets with parasitoid larva were brought to the Blaschke

Lab at Union University. Crickets were fed apples/oranges, maintained at

19˚ C with a 16:8 photoperiod, and were observed until pupation of the

larva. Any parasitized specimens were kept in individual containers with

1cm soil gathered from CGNP. Larva that detached from their host were

allowed to burrow into the soil and pupate. After waiting for three weeks

to allow for pupation, the cocoons were extracted from the soil (Figure

3). One larva was removed from its cocoon and a dialysis tubing cocoon

was made. The homemade cocoon and larvae was kept moist with a

piece of paper towel slightly damp with deionized water at room

temperature. The remaining 2 cocoons were kept in a small vial with air

holes, and 2.5cm of soil kept humid using a paper towel and deionized

water. All cocoons and larva were kept in the controlled environment and

monitored for signs of emergence.

Results
SNP yielded no rhopalosomatid larva, even though 25 recorded cricket

hosts were collected. CGNP yielded the highest number of parasitized

and unparasitized crickets (Table 1). There were 28 specimen collected,

6 of which were parasitized. Of the 6 host crickets, 2 larvae were located

on a previously unrecorded host species, Anaxipha exigua. Five larvae

and hosts were transported to the incubator with one host and larva lost

in transition (Figure 5). Three of the larvae, 2 from H. agitator and 1 from

A. exigua, were successful in burrowing and cocooning themselves in

the soil. The cocoon from A. exigua was dissected open to examine the

larva inside. The larva was found to be alive and healthy and a man-

made cocoon was designed to observe it with the hope of successful

pupation. Two cocoons are still incubating and we are expecting

emergence around March 2019.

SNP CGNP Total:

Species 4 5 7

Specimen 25 28 53

Parasitized 0 6 6

Percentage of 

Parasitism

0% 21.4% 11.3%

Table 1. Number of collected species, specimens, parasitized crickets 

collected, and percentage of parasitism at SNP and CGNP.  

Discussion
The larva from the A. exigua host survived for 3 weeks in the synthetic

cocoon, then died (Figure 6). During the observation in the synthetic

cocoon, the larva made no pupation attempts, but also was not

changed from its larval state (Figure 7). It appeared to be in a pre-pupa

state, between larva and imago, which was previously not known to be

used by rhopalosomatid wasps. The 2 cocoons from larvae that used

H. agitator as a host are expected to emerge in March 2019 (Figure 8).

One difference observed between the larvae of the different hosts is

that the A. exigua larva and cocoon were 2.6 mm smaller than the H.

agitator larvae and cocoons which measured 8.7 mm and 9.2 mm. The

larva when still attached to the side of the A. exigua was observed to

be noticeably smaller than the larvae on the H. agitator.

No rhopalosomatids were found at SNP. This may have been due to

the differences between the 2 habitat sites, with SNP being in the

grassland stage of succession while the CGNP site is in the mature

forest stage. The CGNP site proved to be bountiful in host and larva

collections. The parasitism rate of 21.4% indicates an abundance of

these uncommon wasps at this site and should encourage future

investigations. CGNP also proved to be a unique collection site due to

the collection of A. exigua as a host. Rhopalosoma nearcticum was

previously only known to use Hapithus and Orocharis as hosts.

Study Area
This study was conducted in a section of the Shenandoah National Park

(SNP) in Waynesboro, VA, and Cypress Grove Nature Park (CGNP) in

Jackson, TN (Figure 1).

SNP: The collections at SNP took place at 248 m above sea level in an

early-successional community. The site was located near a very small

creek which was influenced by flooding from higher elevations flowing

downstream, and summer ephemeral small ponds. The site was

dominated by oak and oak hickory, with some cove hardwood coverage

as well. Due to the state of succession at the site, many shrub and

brush species of vegetation were present, such as blackberry, lowland

blueberry, tuliptree, oak species, and various tall grass species.

CGNP: Cypress Grove is a climax hardwood wetland forest at 135.0 m

above sea level which has been set aside as a natural area with

minimum anthropogenic disturbances. It is located next to a pond which

often floods. The constant presence of water was a factor in planning

collections at the CGNP site. The most common vegetation of the site

was bald cypress, maple saplings, greenbrier, and various short grass

species.

Introduction
Rhopalosomatidae represent a rare family of wasps that parasitze

particular cricket hosts.Only one described species of Rhopalosoma is

found in North America: Rhopalosoma nearcticum. This species

inhabits eastern North American floodplain forests. During warmer

months, adult wasps seek hosts at night from June–September

(Barrows 2013). Their life-cycle consists of five larval instars and a

mobile larva which overwinters as a pupa (Gurney 1953). The only

known hosts for R. nearcticum belong to the cricket genera Hapithus

and Orocharis. The female wasp oviposits a single egg on a rear leg of

their host. The larva sustains itself on its host’s muscle tissue, then

hemolymph as the larva grows into a fifth instar. Once the larva is in the

fifth instar stage it will leave its host to burrow into the soil. While in the

soil, the larva will spin a cocoon and become a pupa. Eventually, the

new wasp will emerge the next spring/summer (Barrows 2013). The

complete life cycle of R. nearcticum has never been observed before.

Our objectives were to 1) collect parasitized crickets from the study

sites and 2) observe and record a R. nearcticum larva from

ectoparasitoid to adult emergence.

Abstract
Rhopalosoma nearcticum is an uncommonly collected ectoparasitoid

wasp whose known hosts include the restless bush cricket (Hapithus

agitator) and loud-singing bush crickets (Orocharis saltator). Little is

known regarding the biology and life-cycle of this wasp. We

investigated the presence of R. nearcticum at 2 study sites

(Shenandoah National Park, VA and Cypress Grove Nature Park, TN)

from April-October 2018, and attempted to rear larvae to adulthood.

The larvae and their cricket hosts were kept in a controlled laboratory

environment for observation, pupation, and eventual emergence of

adults. A total of 53 specimens, consisting of 7 species were collected.

Six crickets were found to be parasitized. The total percent of

parasitism for both sites was 11.3%, and the percentage for Cypress

Grove Nature Park was 21.4%. Anaxipha exigua represents a new host

species for R. nearcticum. Two cocoons and one pre-pupa were

observed and described to provide more information on this enigmatic

species. The species was previously not known to utilize a pre-pupa
stage, and the two cocoons are predicted to emerge in March 2019.

Figure 1. Map of eastern US, marking the location of CGNP and SNP.
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Figure 5. Representative specimens of rhopalosomatid wasps and their 

cricket hosts. A–C: Hapithus agitator; D: Anaxipha exigua
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