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The investigation, imaging, description and interpretation of morphological characters is essential in taxonomy (Padial 
et al. 2010, Montesanto 2015). Examination of internal genitalia structures often require dissection in liquid, resulting in 
genitalia stored in microvials or embedded on permanent slides (Gurney et al. 1964, Robinson 1976, Ungureanu 1972). 
Character drawings and photographs in different or natural positions are mandatory for a precise scientific illustration 
and description (Wanke & Rajaei 2018). This step potentially presents a challenge for taxonomists as structures drift or 
move during investigation or stacking photography (Su 2016). Moreover, evaporation of ethanol and vibrations challenge 
the patience of the researcher (Su 2016, Haselböck et al. 2018). To overcome the most common struggles different ways 
have been published, either using viscose liquids (e.g. hand sanitizer, agarose gel) or weak adhesives (e.g. boric acid oint-
ment) or in some cases a mechanical fixation (Gurney et al. 1964, Su 2016, Haselböck et al. 2018, Wanke & Rajaei 2018, 
Wanke et al. 2019). Recently, these mechanical fixators have been shown to be a useful tool during the investigation and 
documentation of structures through various groups of arthropods (e.g. Müller 2021, Rajaei et al. 2021). In several studies 
on Lepidoptera, the Fixator facilitated the photography of genitalia structures, as it allowed for easy comparative analysis 
(Wanke et al. 2020a; Wanke et al. 2020b). Though in some cases modifications are needed. These include a stronger and 
highly durable connection between petri dish and nylon thread holders, as well as the ability to vary the height of the 
nylon thread. The latter is important if, additionally, a translucent and soft underlay with anti-slip properties is needed. 
Here we present several modifications of the Fixator and illustrate its advantages via the imaging of the spermatheca in 
Augacephalus ezendami (Gallon, 2001), a theraphosid spider distinguished from congeners by the cross section of the 
spermatheca (Gallon 2010).

Stepwise guide for building of the updated Fixator
Material: Plastic Petri dish, five M3 nylon hex cylinder head screws, five M3 nylon hex sleeve nuts, nylon thread, a razor 
blade, super glue (based on Ethyl cyanoacrylate (ECA)), thread seal tape (PTFA tape). Additionally, if desired silicone 
rubber (SILIXON10 formerly known as EROSIL10) or a serrated piece of plastic as an underlay. 

1. 	 Drill four holes equidistance from one another in a “+” pattern in the bottom of the Petri dish. Spacing of the holes 
is dependent upon screw size and size of the Petri dish (Fig. 1A-B). One additional hole is drilled in the wall of the 
Petri dish perpendicular to one of the previously drilled holes (Fig. 1A). Note: In the provided example we used a 55 
mm Petri dish and found placement of the holes 10 mm from the walls to be optimal. Too close to the walls made it 
difficult to thread the nylon through the modified screws and too close to the center can cause the screw heads to cast 
a shadow on the working stage during imaging.

2. 	 Take two screws and drill a hole fully through the side of the heads, use a drill bit slightly larger than the diameter of 
the nylon thread (Fig. 1C). The height of the holes in the screw head will determine the height of the thread across the 
working stage (see Fig. 1C h) (i.e. for small objects a hole closer to the base is recommended). Note that if a silicon 
underlay is desired the holes will need to be drilled slightly higher to account for the thickening of the base from the 
silicon.
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3. 	 The screws modified in step 2 are placed in the holes which are linear with the hole previously drilled in the side of 
the casing. The two unprepared screws are inserted into the remaining two holes (Fig. 1D) (note: if a plastic underlay 
is desired go to point 8A and then continue with 4).

FIGURE 1. Construction of the updated Fixator. A. Drilling of the holes (four in the bottom and one in the wall) in the desired 
spacing. B. Selection of screw and nut types which can be used in construction. C. Drill a hole in the side of two screw heads (as 
nylon thread holders). D. Insert the prepared screws to align to the hole in the wall, the others in the remaining holes. E. Secure 
screws to the Petri dish with thread seal tape and nuts F. Secure the plastic piece to the wall via a screw with thread seal tape and 
nut in the previously drilled hole. G. Ensure the modified screws and plastic are aligned. H. Thread nylon through the modified 
screw head holes securing with a knot on one end and via the plastic slit on the other. I. Fixator showing plastic underlay. J. 
Fixator with silicone underlay.
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4. 	 Wrap all of the screw threads in thread seal tape before fastening to the Petri dish with the nylon sleeve nuts. Super 
glue can also be used in place of thread seal tape.

5. 	 A small piece of plastic is taken and a hole (of equal size to the nylon screws diameter) is drilled through it. A small 
slit is cut on one edge of the plastic, ensuring not to cut through to the screw hole previously drilled. The plastic piece 
is fitted onto a screw with the slit on the top edge and inserted into the hole drilled into the wall of the petri dish in 
step 1. The screw is secured with thread seal tape and a nut (Fig. 1F-G).

6. 	 A simple overhand knot is tied in one end of the nylon thread. The thread is then passed through the holes in the modi-
fied screws (Fig. 1H). The thread is then passed through the slit in the plastic to provide tension. Like in the previous 
version the knot can be glued to its holder.

7. 	 The Fixator without underlay is now ready to use, the strength of the fixation can be adjusted by pulling the nylon 
thread 

8. 	 If an underlay is desired, the type should be chosen. Here we present two types of underlays, a serrated plastic one 
(8A) and a translucent and soft silicon underlay (8B).

8A. 	For the plastic underlay any plastic piece, with or without structure, can be used. Here we used a white plastic base 
with a serrated plastic piece glued on top. For its mounting within the Petri dish, holes equal in size to the screws 
diameter need to be drilled in the plastic, ensuring the distance is equal to that of the screw holes within the dish. It is 
then secured to the plate via the unmodified screws perpendicular to the nylon thread (Fig. 1I). 

8B. 	For the translucent and soft underlay, we chose silicone rubber (SILIXON10 formerly known as EROSIL10). The 
silicone should be mixed according to package directions. Once prepared, it can be poured into the previously built 
Fixator. Ensure the nylon thread has slack and is held above the dish so it is not submerged once the silicone is poured 
in. The petri dish should be filled to slightly higher than the holes in the modified screws which hold the nylon thread. 
This ensures the thread will lay flush against the surface. Allow to sit and solidify for the time specified on the pack-
aging and removed any excess silicone from the dish or nylon thread (Fig. 1J). The silicone can safely be dyed any 
colour during the initial mixing if the natural opaque white is not preferred. The silicone can also be replaced after 
heavy usage by peeling it away from the Petri dish and pouring in new mixture.

Fixation of a theraposid spermathecae to access distal cross-sections
Cross sections of the spermathecae of Theraphosidae are a useful character to distinguish species (e.g. Gallon 2010). Us-
ing the updated Fixator with silicon underlay, spermathecae can easily be fixated in positions enabling dorsal and distal 
observations (Fig. 2). The receptacles are not required to be removed from the ventral cuticula, thereby reducing damage 
to the specimen or loss of these often small tissue samples. By varying the pressure of the nylon thread on the cuticle and 
the silicone underlay the spermatheca can be positioned allowing the observation and imaging of its cross-section and 
hence a more standardized imaging of these structures. 

FIGURE 2. Spermatheca of Augacephalus ezendami (Gallon, 2001) (accession number: SMNS-Aran-001543) in dorsal view 
(A), distal view (B) and close-up on (C). Line a= 437.85µm, b= 260.75µm.
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