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Bird nests are interesting microcosms with many associated arthropods. Parasites 
associated with birds are frequently studied to learn more about their impact on the chicks’ 
fitness and survival (Møller et al. �990). However, many other arthropods are commensal 
and free living in the nests (Hicks �959, �962, �97�). Many nest-associated insects spend 
their larval stages feeding on nest material, shed skin flakes and feathers, fecal matter, or 
other arthropods and pupate in the nest. To study these taxa, the nest must be collected 
and then dissected to extract the arthropods, or contained to allow time for those insects to 
emerge as adults and collect them. The most practical way would be to use an emergence 
trap for a certain period of time and collect the insects afterwards. However, emergence 
traps are mainly tailored to collect emerging aquatic insects over a body of water (Kimerle 
and anderson �967; Malicky 2002; Malison et al. 20�0), beetles emerging from wood 
(McClelland et al. �978), or insects emerging from the soil such as ground-dwelling bees 
(Cope et al. 20�9; Pane and Harmon-Threatt 20�7; Sardiñas and Kremen 20�4). Hence, 
options on the market are bulky to use with bird nests, expensive, and need to be combined 
with a Berlese-Tullgren funnel to cover all arthropods, from crawling mites to flying insects 
(e.g., the trap used in Levesque-Beaudin et al. 2020).

The lack of suitable alternatives prompted the design of a cheap, compact 
emergence trap that could be made with readily available materials. The design presented 
here is inspired by the mini soil emergence trap from Bugdorm (https://shop.bugdorm.
com/mini-soil-emergence-trap-nylon-screen-p-�25.html) and combined with the Berlese-
Tullgren funnel function. Most materials can easily be purchased in general hardware stores 
or online (Tables � and 2).

trap description
The trap consists of a Berlese-Tullgren funnel at the bottom and an emergence 

trap at the top (Fig. �). The main structure of the Berlese-Tullgren funnel is a perforated 
paint pail with hardware cloth at the bottom, which supports the nest. depending on the 
type of nests, either ¼″ or ½″ mesh can be used. Finer mesh should be used for looser 
nests and larger mesh for nests that hold their shape (e.g., those of american Robin, Turdus 
migratorius Linnaeus). However, finer mesh may restrict the passage downward of larger 
insects (e.g., earwigs). The emergence trap consists mainly of an inverted funnel leading to a 
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TaBLE �. List of materials for the Berlese-Tullgren/emergence trap.
Trap Component dimensions Cost/trap ($ Cad)*

Plastic paint pail (×2) 4 L (1 gallon), opening just over 8″ diameter 2.59 each

Multi Purpose Funnel 8″ 3.49

Soccer cones around 8″ in diameter 0.55

�00% silicone (e.g., aquarium) �0 oz. 0.75

deli cup �6 oz. 0.50

Foam door weather strip D type, ≈8″ long 0.74

noseeum mesh Circle less than 4” diameter; hole size ≈ 0.6 mm by 0.6 mm 0.20

Glass jar** 4 oz., with opening slightly larger than the soccer cone 3.00

Small collapsible funnel 2.5″ diameter 0.75

Hardware cloth 1/4″ or 1/2″ 0.75

Hot glue stick  0.25

 total 16.16

*note that the up-front cost might be higher as some items cannot be bought in the amount needed for a single trap, 
e.g., a tube of silicone and a roll of hardware cloth
**Less expensive options are likely available

TaBLE 2. accessories and tools useful for building and servicing the Berlese-Tullgren/
emergence trap.
accessories/tools Purpose

Caulking gun Construction

Hot glue gun Construction

Folding utility knife Construction

Spring-assisted snip Construction

Compass circle cutter Construction

Fine mesh (e.g., nitex 50 µm (nTX50) from dynamic aqua-Supply Ltd.) Takedown

Small funnel Takedown

Soft forceps Takedown

Waste ethanol jar Takedown

Labelling tape Setup 

Large Ziploc bags Setup 

nitrile gloves Setup 

Ethanol Setup 

Waterproof paper (e.g., Rite in the Rain) Setup

Bleach solution (�0%) Sterilization

Squeeze bottle Sterilization
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FiGuRE �. Order of assemblage of the different trap components to obtain the final Berlese-
Tullgren funnel and emergence trap combination.



4

 JESO Volume �53, 2022Levesque-Beaudin

deli cup with noseeum mesh on top. a clear funnel is ideal to let more light in to guide flying 
insects to the collecting cup, but translucent white can also work, as the funnel opening will 
let in some light. The noseeum mesh is for ventilation; however, the larger the opening, 
the more evaporation will occur. Ethanol is placed in the deli cup to kill and preserve the 
arthropods collected. To seal the cup and prevent any leakage, it is necessary to use �00% 
silicone (e.g., aquarium silicone) as other grades will degrade with contact to ethanol. Both 
sections are sealed together via the door weather strip outside the funnel. This will allow 
a tighter fit when placed in the bucket and better seal the junction of the Berlese-Tullgren 
funnel and emergence trap. if well executed, it should stop most mites climbing up the trap 
from escaping. it should be noted that some mites may escape between the soccer cone and 
the perforated bucket. a layer of door weather strip can be applied under the perforated pail 
(around the circumference) to increase its contact with the soccer cone.

The nest can be left in the trap for 2–3 weeks to allow most pupae not needing 
hibernation to emerge. if mainly interested in the negatively phototactic arthropods, a light 
source can be placed next to the funnel to speed the process. it will also dry the nest material 
faster for those that are really damp. The trap should be cleaned between uses and before 
storage to avoid cross-contamination.

instructions: construction
The Berlese-Tullgren funnel is assembled with one paint pail as the base, then one 

4 oz. glass, one collapsible funnel, one soccer training cone, and one perforated bottom 
paint pail with hardware cloth placed inside (Fig. �). When perforating the bucket, leave a 
rim of plastic around on which to lay the hardware cloth. a compass circle cutter can assist 
in indenting the circle on the bottom of the bucket before cutting it out with a utility knife. 
Cut the hardware cloth as a square, matching the size of the bucket, and refine the shape 
as a circle afterward to fit properly inside the bucket. To do so, turn over the bucket, place 
the square on the surface and use a black marker to demarcate the section to cut. a spring-
assisted snip will make cutting the hardware cloth easier.

The emergence trap’s main structure is an 8″ clear funnel. The collecting cup is a 
473 mL (�6 oz.) plastic deli cup perforated underneath. The hole at the bottom of the cup 
should be just big enough to allow the inverted funnel to reach about ½ to ¾ of the cup’s 
height. it is best to cut the hole using a compass circle cutter as this will result in a less 
jagged cut and thereby a better fit to the funnel. To fix the funnel to the cup, place the cup 
upside down on a table with the funnel placed in to apply hot glue under the cup. Once it is 
dry, apply a good layer of silicone inside the cup at the junction with the funnel to seal it to 
hold ethanol. use the compass circle cutter to make the cut-out circle on the deli cup’s lid. 
Then hot glue a piece of noseeum mesh (hole size ≈0.6 mm by 0.6 mm) on top of the lid. 
This will be fine enough to prevent any size of insects to escape, even most mites. Then, 
apply a layer of foam door weather strip (d type) outside the base of the funnel.

instructions: deployment
Collect the nest with gloves and place it in a clean zip-closure plastic bag to 

avoid cross-contamination (use latex/nitrile gloves and a sterile bag if dna extraction is 
needed), and include a waterproof paper label (e.g., Rite in the Rain ®) containing the nest 
information (e.g., location, date of collection, host) written in pencil or waterproof ink. 
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FiGuRE 2. The trap in use: (a) view from the top; (B) lateral view; (C) nest placed 
inside the trap; (d) mites in the collecting cup; (E) specimens of Nasonia vitripennis 
(Walker) (Hymenoptera: Pteromalidae), parasitoid of Protocalliphora Hough (diptera: 
Calliphoridae), in the collecting cup (note: these bird nests were collected with a permit as 
required in Canada).
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Back in the lab, assemble the Berlese-Tullgren portion (Fig. 1), fill the glass jar to ¾ full 
with the ideal concentration of ethanol for your project (e.g., 95% if you need to sequence 
dna from the specimens). Then slowly place your nest inside (Fig. 2C). Top the Berlese-
Tullgren portion with the emergence trap funnel (Fig. 2a) and push it in to get a snug fit 
with the door weather strip. Remove the deli cup lid to add ethanol to the collecting cup. 
Monitor the ethanol level and top up the ethanol as needed.

Once ready for takedown, remove the emergence trap top, slowly lift the perforated 
pail and remove the inner portion of the trap (i.e., the soccer cone and jar with the funnel). 
Replace the perforated pail inside the other pail. Once the jar is closed, transfer the nest 
to a clean zip-closure plastic bag with its paper label to examine for empty puparia (e.g., 
Protocalliphora Hough (dipera: Calliphoridae) sp.) or uneclosed pupae later. Parts of the 
nest may fall through the hardware cloth but will be caught by the other pail and can be 
emptied in the zip-closure plastic bag after the perforated pail has been emptied. To collect 
the arthropods in the emergence trap portion, remove the deli cup lid and use a squeeze 
bottle filled with ethanol to dislodge any individuals that might be stuck on the side of the 
cup or in the silicone seal. To filter out the arthropods, take a jar to collect the waste ethanol 
and place a funnel inside. Then, fold a piece of fine mesh (ideally 50 µm mesh-size) inside 
the funnel and hold it in place to pour in the emergence trap contents. The fine mesh will 
catch any mites that may have climbed up the trap and reached the collecting cup (Fig. 2d). 
Pour more ethanol through the mesh to aggregate the arthropods at the bottom. Transfer the 
larger mesh content to the 4 oz. glass jar from the Berlese with soft forceps and then flip the 
mesh in the jar and rinse out the remaining arthropods. Make sure that the jar has a label that 
includes the nest information.

FiGuRE 3. How to pack up the trap for storage: (a) in order from the bottom: pail bucket, 
hardware cloth, perforated bucket and emergence trap portion reversed inside the perforated 
bucket; (B) topped with remaining parts: soccer cone and collapsible funnel.
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 in between nests, clean the mesh and forceps to avoid accidental transfer of 
specimens and dna contamination between samples. after usage, wash all components 
of the trap with a �0% bleach solution and rinse under clean water. Let it dry completely 
before storage. all parts can be stored inside the main bucket by placing the hardware cloth 
inside the main pail, then adding the perforated pail, followed by placing the emergence trap 
funnel with the collecting cup down first (Fig. 3a), and finally topped with the soccer cone 
and funnel (Fig. 3B). The traps can then be more easily stacked to save storage space.

The trap presented here was primarily designed to be used for bird nests; however, 
as it is compact and budget friendly, it can be quite versatile. it can also be used for extraction 
of arthropods from mammal nests, small decomposing logs, fungi, and other small objects. 
Hopefully, it can inspire other types of research and be easily adapted as needed.
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