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Abstract 

This study was completed using the morphology of Othopelmantinae (Thashenberg). Within 

the genus Orthopelmantinae there are two species known in Sweden; Orthopelma brevicorne 

(Morley) and Orthopelma mediator (Thunberg). The characteristics of 95 Orthopelma 

individuals collected by the Swedish Malaise Trap Project (SMTP) were analyzed and 

compared. Within this sample, much variation was observed between individuals. A matrix 

with 25 character questions and parsimony tree was constructed.  TNT and MrBayes 3.0 

analyses were carried out. The MrBayes 3.0, interprets six different clad groups in the tree, 

four of the six clades could be known as new species for Sweden. To confirm which species 

have been collected in this study, DNA analysis is needed. A morphological description was 

also made of the species that caught in SMTP.  

Identification keys for Orthopelma were found in the literature, but these were not useful as  

they were unable to identify the sample individuals.   
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Introduction 

Swedish Malaise Trap Project  

The Swedish malaise traps project (SMTP), has collected Orthopelmatinae (Thashenberg, 

1865), a parasitic type of wasp in the family Ichneumonidae. SMTP has collected 80 million 

insects over 3 years using malaise traps, and is one of the largest inventory projects carried 

out in the world. The main focus of SMTP are the orders Diptera and Hymenoptera (Station 

Linné, 2012). Diptera and Hymenoptera stand for a third part of the terrestrial biodiversity in 

Sweden (Artdatabanken, 2012).  

SMTP cooperates with Swedish Museum of Natural History, but it is based in Station Linné 

on Öland and funded by the Swedish Taxonomy Initiative (Nature Conservation, 

Artdatabanken, 2012). 

Orthopelmatinae 

Ichneumonide is the largest family of Hymenoptera, consisting of 42 sub-families. There are 

more than one hundred thousand Ichneumonide species (Rasnitsin 1978). The family has a 

cosmopolitan distribution, but species are mostly found in cold, moist areas. There exists a 

wide range of hosts for the Ichneumonide family, within orders Diptera, Hymenoptera, 

Lepidoptera, Coleoptera and some groups of spiders (Corhu 2010). All of Ichneumonide are 

known to kill their host, and show the same form of parasitism, (Laurenne 2008).  

Orthopelmatinae have a Holarctic distribution and includes only a single genus. These are 

endoparasitoids on galls of Cynipoidea, on plants from the rose family, particularly of the 

genus Rubus (Gauld et al. 1977). 

There are currently ten known species in the genus Orthopelmantinae (Thashenberg, 1865), in 

the world and two in Sweden, these are: Orthopelma mediator (Thunberg) and Orthopelma 

brevicorne (Morley 1907, Fauna Europaea, 2012), the former being more common. Two are 

found in middle Asia (Kasparyan 1984), two from Japan (Kusigemati 1974) and four are 

Nearctic species (Barron 1977). 

There are 100 species of Rosaceae in Sweden.  The Swedish Species Gateway (2011) shows 

that Rosa distribution is mainly along the west and the east coast of Sweden (Figure 1). The 

genus Rubus contains approximately 250 apomictic species. These plants have a wide 

distribution across Sweden, but are most common on the east coast, particularly 

Södermanland and Uppland (Figure 2 ; Artportalen 2012).   
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When this study was made, the focus was on the females, because the males are haploid, and 

develop from unfertilized eggs. Most variation would then shown in females.  

The purpose of this study was to investigate if it was a large variation in the SMTP 

Orthopelma samples due to a presence of species which are not already known to occur in 

Sweden. Studying these insects in this way is an important step in learning more about the 

morphology and phylogeny of Orthopelma, and much information can be learnt from a 

parsimonious tree. A parsimonious tree can inform on probable clades and can be used to 

indicate possible undescribed species. Because of the variation in Orthopelmatinae a matrix 

could be formulated and a parsimonious tree constructed to assess relatedness between 

species. In order to make a parsimonious tree there two programs were used, Tree analysis 

using New Technology (TNT) and MrBayes 3.0. TNT and MrBayes have to have character 

questions to relates to the morphological part of the parsimony. This study requires DNA 

analysis to ascertain which species are in the sample, but lack of time meant that this was not 

feasible. The information that were taken out from the morphological analyze from SMTP 

was really grateful.  

The morphology characteristics of Orthopelma 

Median spine is absent, but it has a spike that stands out in the middle of the body (in thorax). 

Antennae more than 13 flagellomeres, antenna segments. Exposed lambrum conspicuous 

ventral apical to a margin of clypeus. The spiracles are in, or before, the middle of the petiole. 

Mesotibia has two apicala spurs. Ovipositor has no teeth and is not spiked, it is straight and to 

the apex it becomes slightly bent. Ovipositor sheath is visible. Ovipositor sometimes has a 

dorsal subapical notch. The wings are normal, are not absent. Front wing with vein 2m-cu, 

and the vein is complete. The wing areolet is open.  Front wing 3-4 mm long and small 

species with normal habitus. Rear wings (hind) are without vein 2/Cu and have only one basal 

hamulus (Goulet et al. 1993).   

Orthoplema mediator 

Antenna flagellums on the females are 16-19 segments (Corhu 2010). The eyes converge 

ventrally and the bulge is indistinct. Clypeus is sharp and the sides are strongly arcuate 

Figure 1. Rosa that was located in Sweden 2011, 

(Species Gateway (2012)). 
Figure 2. Rubus that was located in Sweden 2011, 

(Species Gateway (2012)).   
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Figure. 3 Head ratios. Red - ratio of the eye, 

malar space, ocell and clypeus. Green - head 

ratio (Barron 1977). 

(Barron 1977). The face is also less punctuated than O. brevicorne. Mesopleurun extends 

from the prepectal carnie to the lower posterior corner (Barron 1977). The sternaulus is 

above the mesopleurun, and is short with a longitudinal furrow (Corhu 2010). The 

propodium is wider than longer and is areolet formed. The areola is larger than petiolar 

area, petiolar area is wider than longer and have three lateral areas. The tarsal claws have a 

large basal tooth (Barron 1977). The front wing is the same as O. brevicorne and the nervulus 

is with distinctly of a basal vein (Corhu 2010). Ovipositor sheath is short, only 1,0-1,4 mm 

long. 

Colouration: the body colour is black, the same as in O. brevicorne. The antennae and hind 

femur are also black (Kasparyan 2011). The metasomal tergum IV is darker brown and every 

tergum has a yellow apical band (Corhu 2010).  

Orthopelma brevicorne 

Antenna flagellums on the females are 13-15 and the males have 18 flagellum segments 

(Kasparyan 2011, Corhu 2010). The eyes are strongly convergent downward to the face. The 

face is smoother and with fewer punctures. The clypeus is distinctly separated from the face. 

Propodium is areolet formed and the areolas are joined to the basal area. The front wing of the 

pterostigma is wide and short. The nervulus is not intercepted. The hind wing has 4-5 distal 

hamuli (Corhu 2010). Ovipositor sheath is shorter than O. mediator 0,5-0,8 mm long.  

Colouration: palpi is black. The front and the middle legs are yellow. 

The middle tarsus is brown (Corhu 2010).  

Original description on Orthopelma mediator 

Abdomen is a black egg shape, the base and the majority of the 

abdomen is segmented and red. The feet are red. Found in Svecia. 

(Tunberg 1822 [Translated from Latin]) 

 

Materials and methods 

Swedish malaise trap project  

The project started in 2003 when 75 malaise traps were used across Sweden, from Abisko in 

northern Sweden to South Sandhamn, with the majority caught in Södermanland and Öland 

(Appendix 2). The traps were left to capture insects between May and July (Appendix 1). The 

sex ratio (F:M) caught was 45:50 The locations were chosen for being those most species-rich 

and having high biodiversity according the Swedish Environmental Protection Agency 

website (EPA date). The traps were constructed with mosaic web consisting of a center wall 

and an inclined roof slopes on both sides in the longitudinal direction. The insects then fly 

into the center wall and then follow up the back trap where they finally come to an opening at 

the top of the trap and fall into a catch can. This trap was designed in the 1930s by the 

Swedish entomologist Karen René Malaise (Artdatabanken 2012).  
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The matrix 

After the SMTP had collected all the species in these traps, every species in was sorted to 

order. The specimens were preserved in 96 % alcohol. Binocular dissection microscope X10 

was needed to observe and measure all the detail from the 25 morphological characters.   

The individual Orthopelma specimens were each given a number from 1 to 95, to make it 

easier to organize and refer back to individuals. After this was done the individuals were first 

observed from the morphological characteristics from Orthopelma mediator and Ortopelma 

brevicorne.  

The individuals were observed under a binocular microscope to get an idea of the different 

variation within the sample. Magnification on X 2,0-10 and a detail on 0,01 mm.  A matrix 

was then developed to analyze the variation. In total 25 morphological characteristics showed 

marked variation, and each of these characters were formulated as statements. Most of the 

questions could be answered with either a 1 or a 0, but characteristics with more variations 

had more numbers in the answers. The 25 character questions were set as follows (in 

millimeters):   

1. Propodium: If the areolet consists of two parts or not, 0 = intact, or 1 = consists in two

parts

2. Propodium: If the third lateral area are, 0 = irregular, 1= uneven acute or 2= uniform

acute (Appendix 3: figure 16)

3. Propodium: the petiolar area are the form on carina, 0= acute or 1= not acute (round,

like a square or linear)

4. Mesopleuron: the shape 0= punctured  or 1= irregular (Appendix 3: figure14,15)

5. Mesopleuron: the form it have transverse carina, 0= before middle or non, or 1= cross

over

6. Trochanter: the yellow color, 0= not yellow , or 1= yellow

7. Femur back: the color, 0= brown or light brown, or 1= dark brown to black

8. Femur front and middle: a brown color line, 0= no color line, or 1= dark to light

brown color line

9. Setae: on the mesoscutum, 0= thin, or 1= thick (coarse, like a hedgehog)

10. Mesoscutum:  a carina that ends (and there notalus starts) 0= before, or 1= after the

front wing starts

11. Stigma: a white edge, 0= no white edge around the stigma, 1= around or just in the

left side

12. Prestigma: the shape, 0= flat, or 1= lump

13. Ocellus: the shape in front of median ocellus, 0 = elevation above, slumped behind

the ocellus, 1 = slumped in front, elevation behind the ocellus, or 2 = slumped in front

of and behind the ocellus.

14. Ovipositor: the length mm of it, from 0,5 to 1,5, 0= 0,5-0,8, 1= 0,9-1,1, or 2= 1,2-1,5

15. Flagellomeres: the amount 14-21, 0= 14, 1= 15, 2= 16, 3= 17, 4= 18, 5= 19,6= 20, 7=

21 

16. Flagellomeres: if they are wider than longer, 0= as from flagellomere 7, or longer

than wider 1= to flagellomere 9-10, or 2= over flagellomere 11

17. Head: Ratio of eye height (A) by head height (B).0= 0,64-0,8, or 1= 0,81-0,94 (Figure

3)

18. Head: Ratio of eye width (C) by head width (G), C divided by G, 0=0,67-1,45, or 1=

1,46-1,8 (Figure 3)
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19. Head: Ratio of the malar space (D) by head height (B), D/B, 0= 0,07-0,14 or 1=0,15- 

0,25 (Figure 3) 

20. Head: Ratio of the top of the eye and the bottom of the eye (E) by eye height, E/F, 0= 

1,07-1,25 or 1= 1,26-1,73 (Figure 3) 

21. Ocell: Ratio of ocell(lateral) to ocell(median) and eye to ocell(lateral) (C) by ocell 

height (A), C/A, 0=0,36-0,48 or 1= 0,49- 0,6 (Figure 3) 

22. Back leg: Ratio of first segment on tarsus and tibia (X) by tarsurs and tibia height (Y), 

X/Y, 0= 0,27-0,38 or 1= 0,39-0,5 

23. Back leg: Ratio of femur (Y) by femur height (Z), Y/Z, 0= 0,93-1,25 or 1=1,26- 1,66 

24. Bulge: Ratio of wide cross over on the top and the wide cross over on the bottom (A) 

by bulge height (B), A/B, 0= 0,25-1,57 or 1= 1,58-3,33 

25. Clypeus: Ratio of cross over and height (R) by clypeus height (H), R/H, 0= 1,87-3,40 

or 1= 3,41- 6,5 (Figure 3) 

A phylogenetic tree was then constructed using TNT and MrBayes programs.  

TNT 

Tree analysis using New Technology (TNT) is a phylogenic analysis program with 

parsimony. TNT can also carry out tree handling and work with diagnosis capabilities within 

the tree. This can assess relatedness between species by comparing variation in morphology. 

The project was started by Pablo Goloboff, James Farris, and Kevin Nixon (Goloboff et al. 

2012).  

The 25 character questions from the matrix were entered into the TNT program for analysis. 

Questions were answered with integers 0 to 7 and data that could not be collected was 

denoted by a question-mark (?). An outgroup was chosen with which all individuals could be 

compared. A consensus tree was then constructed. In TNT program it produces a strict 

consensus tree for which all the clades that are present in the tree will be in the consensus tree, 

(Madison et al. 2011). A parsimony tree was then constructed, with 2000 replicates and 

resample jackknife selected (Farris et al. 1996). The output from the consensus tree places the 

individuals in clades, and the jackknife figure indicates the support value in the individuals.  

It was ten different individuals that was taken out to the outgroup, and from that the individual 

seven picked out. An outgroup can compare it to the others species/individuals in the tree and 

it spilt up with everyone else first in the tree. The TNT can be use in both small and large data 

set. It is a limitation, how the character questions treated in the program.   

MrBayes 3.0 

MrBayes is a phylogeny program based on the Bayesian estimation of phylogeny. MrBayes 

can process several different types of data to construct a polygenetic tree, such as amino acid, 

nucleotide and standard data. It produces a clade credibility tree showing clades (Ronqvistn et 

al. 2011) and also calculates posterior probabilities as a percentage (using the same data as 

TNT).  

Posterior probabilities is a phylogenetic analysis calculated by the Bayesian method 

application.  The posterior probability is also a function of prior probabilities (Huelsenbeck et 

al 2004). Posterior probability measures the clade support which indicates the accuracy of the 

tree.  Posterior probability is estimated from the clades. The highest posterior probabilities are 

the time that every clades appears to have in the proportion to the probabilities (Hall et al. 

2007).  In practice it is almost impossible to calculate posterior possibilities (Cummings et al. 

http://sysbio.oxfordjournals.org/search?author1=John+P.+Huelsenbeck&sortspec=date&submit=Submit
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2003). The posterior probabilities must be approximated in the trees using the Markov Chain 

Monte Carlo (MCMC) method.  

A phylogram tree program was also in the tree, but not used. A phylogram tree measures the 

branch length from subnodes based on evolutionary time which is proportional to branch 

length. The program has been made by John Huelsenbeck in 2000 (Ronqvist et al. 2011).  

MrBayes is accessible to download as freeware and has attached a step by step instruction 

manual. MrBayes was the easiest program to use for this study made with the MCMC (Geyer 

1991). When the matrix is analyzed in the program a clade credibility tree is shown. The 

posterior probability value (%) from the clade credibility tree is used to see the variation from 

the 95 individuals. The MrBayes do not need an outgroup and it is simple.    

Lund Zoological museum 

A visit to Lund Zoological museum was also made to observe collections of Orthopelma 

mediator (Thunberg) and to compare with 

the O. mediator from the SMTP collection.  

Camera 

All pictures were taken through a binocular 

microscope with a Lecia MZ 16 camera, 

white magnification at X 2,5-10. 

Photographs were taken with program 

Helictes 19. The habitus pictures was taken 

in X 2,0-2,5 and face, antenna, mesopleuron, 

mesoscutom in X 8,0-10,0 (Pictures in the 

SMTPs; Orthopelmatinae,p.31 ).  

 

Results 

The morphology in Orthopelmatinae in the SMTP collection  

Body: it is compact and has chitin shell that give the impression of having an irregular and 

bulging body of size 3-4mm.  

Head: different shapes depending on the individuals. Can be rounded, oval, heart shaped or 

more like a square.  

Antenna sits on the frons. The number of  flagellomeres 

depends on the species and the sex, with the range 14-

21, and males usually having the larger flagellomeres, 

17-21.  The formation size on the flagellomere can 

change in the flagellum segments. Here in this text it 

means that flagellomere are wider than longer or longer 

than wider in size see figure 4. This can start different in 

the flagellum depends on individual on seven, to nine-

ten or eleven. The first flagellum is usually longer than 

the others and then the flagellomerer become smaller in 

size. The club can be either rounded or pointed. 
Figure 5. The red arrow points to 

mandibles and teeth on Orthopelmatinae.  

Figure. 4 The red mark is longer than wider 

in the flagellomerer. The blue mark is wider 

than longer in the flagellomerer. 
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Figure 6. Picture on the epomia in 

Orthopelmatinae. 

Individuals can have long oval or round eyes depending on the individual and species. The 

angle from the eyes to the clypeus can either be straight or oblique. There is also variation 

between individuals on whether the bulge between area of the eyes is round or flat. 

The ocelli potions in the head, at the vertex and can have a different position on the 

individuals. They form a triangular shape and the median ocellus is smaller than the lateral 

ocellus and more oval shaped. From the eye to the lateral ocelli is as long as lateral ocelli to 

lateral ocelli, but the distance from the median ocelli to the lateral ocelli is half the length. 

This makes the shape of the ocell a more elongated triangular shape.  

Clypeus protruding from the face and the production of the clypeus may differ between 

individuals. The shape may vary as there is from thick or thin on the cross oath or wide or 

short in width. At the bottom of clypeus it may be pointed or rounded, longest over the 

clypeus may be rounded up to more like a square. 

From the clypeus the labrum protrudes like a circle shape. It follows the shape of clypeus and 

it as wide as clypeus.  

One of the mandibles overlaps the other. They have two teeth and in which the above tooth is 

shorter than the lower tooth, (Figure 5).   

The labial palpi come out from the face under the labrum. The labial palpi are covered with 

coarse. Labial palpi has five to four segments which become shorter distally from the head. 

Thorax:  

The mesosoma is rounded over mesoscutum. Mesoscutum is convex shaped and sags a bit 

directly before the scutellum. The mesoscutum have natalus that is like slightly bent 

sideways a long mesoscutum. There are two weak grooves that come from the pronotal collar. 

The setae on the mesocutum can be different on the individuals in thickness and coarseness. 

The sides of the natalus end in no setae, and outside of natalus is more punctured.  

The scutellum is an acute to obtuse shape and can also be a shape of a triangle formation. The 

lateral carine is absent.  

In the mesopleuron it is irregular shaped, because of the organs that are inside the body. It 

goes in a more obliquely position and where carnie is like a square around it. It has a sternalus 

sublateral, goes up along the mesopleuron into a rounded arch to the front wing where it ends. 

The sternalus composed of grooves which are lateral throughout sternalus. How deep the 

groove runs depends on the individual. Some individuals have larger coarser serrations, while 

others can have much shorter tenuous and grooves. It also has a 

strong groove (carine) projecting into the edge at the center of 

mesopleuron, called mesopleuron slot (mps). The length and 

depth can vary depending on the individual. There are also 

formations that can be found on the mesopleuron, where it can be 

smooth and even, or have one that is uneven and has several 

carnie itself. Pits also occur in the mesopleuron. 

Beyond the head the epomia comes and it is sink before, which 

then goes up sharply as a shield. The shield becomes the epomia 

(Figure 6).  

Metasoma:  
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The propodium stand out from the rest of the mesosoma. As it enters the propodiumet in 

convex form and may be wider than it is longwise. The propodium is wrinkled and pointed-

shaped. In the SMTP individuals it was three different shapes on the propodium. The petiole 

area could be uniform and smooth, bluish depends on individuals. Hairy unit of propodiumet 

can be a variation. It has areolet-forms over propodium. Areola can vary the forms, dependent 

on individual. Petiole is slightly curved and the spiracle is before or at the center of the 

petiole. It is cylindrical and has carnie, two carnie at the dorsal and two carnie are lateral. The 

petiole is scleritsized and the glymma is absent.  

The first tergite is triangle shaped and then the others tergites will follow directly afterwards. 

The tergit are not visible, packed and it is not all segments and at each new segment. Every 

segment becomes smaller and more tapered.  

The Tibia have two spurs which are slightly bent. The first tarsus is longer than the other, and 

the tarsal segments become smaller in size for each one. It has a large basal thooth on a tarsal 

claw where it can be tooth or lobe-shaped, depending on the individual. 

The ovipositor sticks out at III sternum. It can vary in size depending on the individual. It is 

straight with a weak bend to apex. Ovipositor has no tags and no notch. The ovipositor sheath 

is nearly as long as the ovipositor to protect the ovipositor. It may vary between 0.5 and 1.5 

mm long. 

The wings have open areolets. The stigma is a more prolonged triangle shape. In the wing, it 

is the vein R and RS downward. The vein forms an M passing a bend, but can also pivot like a 

lying L. Second recurrent (medial) has two bullae (almost three) in the absence of cell Cu 3 

and is then fully open. There is no: 1A, 2A, (3A) first channel. Hind wing without Cu 2 vein 

and has a basal hamulus and four to five dorsal hamulus. 

Color: Head is black. The antenna color is black to brown depending on the individual. 

Pedicle is yellow to brown at the edges. The clypeus is yellow to yellow-brown and has a 

brown or reddish brown to black at the bottom of clypeus and labrum is light in the color. The 

mandibles are usually different in color from yellow to red or full black.  

The Thorax is black. The tergite is a lot lighter to color to shield. At the III or among the last 

the color begin to be a variation and becomes darker. Coxa is black and the trochanter is 

usually yellow, depending on individual.  Back femur can vary in color from black to brown 

or lighter brown. Intermediate and up femur may be black to brown stack that goes along 

with. Tibia is lighter in color. The ovipositor is yellowish to red in colour. Stigma is brown to 

tan and some individuals may have a white border, like a shadow in stigma. 

The morphology in O. mediator in SMTP 

The body is bigger than O. brevicorne. The antenna is 18 flagellomerer in females. In the 

flagellum segment 11-13 it will be longer than wider and the club is rounded. The face is 

more rounded and less punctured than O. brevicorne. Eyes are slightly convergent downward 

to the face and the bulge is wide rounded and almost even with the face, (Appendix 3: figure 

5). Malar space is wider than O. brevicorne. Sternaulus is short with a longitudinal furrow, 

above mesopleurum. The hair in the face and on mesoscutum is thinner and frequent. 

Propodium is wrinkly. Ovipositor sheath is 1, 2-1,5 mm long. Tarsus is longer than O. 

brevicorne and the tarsal claw have a basal lobe. The wings are the same in O. brevicorne. 

Individuals 16, 75, 82 were O. mediator (Appendix 3). 
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Color: The I-II to V tergum is golden brown and after that it becomes darker. Back femur is 

black and the front and middle femur is light brown with a straight gold brown line. 

The morphology in O. brevicorne in SMTP 

The antennas are 14 segments in females. In the flagellum segment seven it will be wider than 

longer and the club is acute. Ocell is smaller than O. mediator. The face is more in a shape of 

a heart. The eyes are convergent downward to the face and the bulge is small acute. Malar 

space is shorter then O.mediator. The hair is rougher and less dense. The propodium is areolet 

formed. Tarsus is shorter and the tarsal claws have a basal lobe. Ovipositor sheath is 0, 5 mm 

long. The individuals in SMTP that was O.brevicorne: 17, 37, 73 (Appendix 3). 

Color: Tergum is browner to dark brown and after the III tergum it is darker to black in 

colour. Back femur is brown, the front and middle femur is mustard without the straight 

yellow-brown line. 

Lund’s- Orthopelma mediator 

Antennas are 17-18 flagellumerer segments in females. The eyes rounded downward in to the 

face. The bulge between the eyes is indistinct. Malar space wide compared to the eyes and 

clypeus. Clypeus is thick in width and thin lengthwise. Mesopleuron has a carine that goes 

across the middle. Propodium is areolet shaped. The tarsus are long compared with the femur. 

The ovipositor is long.   

Colour: Tergum is light brown to red-brown and gets darker at III to the V segment. Femur is 

from dark to light brown and has a brown stripe. 

TNT 

The value from the jackknife (Farris et al. 1996) model show 100% replicates on all of the 

individuals.  This means that there is no variation between the individuals. This showed a 

really low support value that was not informative.  The consensus tree could be used, but with 

the low support it is not a good value. The consensus tree from outgroup seven shows a tree 

with lots of clades and branches. The individuals from O.brevicorne (16,75 and 82) were in 

the same clade but in different branches. The individuals from O.mediator were divided into 

the different clades in the tree. But the low support value suggests that there is not enough 

evidence for this.  

MrBayes 

The result from MrBayes 3.0 was more informative than that from the TNT analysis (Figure 

7, open with FigTree).  

In this tree analysis it was given 100 % in the posterior probabilities values (that is for each 

node) . 100 % is the highest posterior probability= maximum a posterior tree (MAP). The five 

different clades with <85% to >50% posterior probabilities point out in the tree, (Figure 7).  

The value underneath the tree measures expected changes per site. Changes between and 0,01 

and 0,8 are useful values. In this case it was 0, 05, (Figure 7). The expected changes per site 

should correspond to the total length of the branches.  
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Figure 7. The tree from MrBayes, for the 95 individuals in SMTP. The clades with 100% posterior probabilities and the other 

ones with support on 82%, 73%, 61% and 51% posterior probabilities. 
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O.brevicorne is represented by one clade (17,37 and 73), as is 

O.mediator  with 84 individuals from the 95 (16, 75 and 82) in 

SMTP. The program showed four other clades that may represent 

new species for Sweden. These clades have lower values of 

posterior probabilities. These show respective posterior 

probabilities support of  73%, two on 61% and 51%. This means 

that the four clades are variation within the 95 individuals and 

comparing with the two other clades in the tree (a hypothesis). 

This value on the posterior probabilities indicates how much the 

species are represented to the individuals in the clade.  

Individuals that stands out in the SMTP collation 

The individual 2 had on both of the front wing open in the areolet, with a thin vein that was 

going to the middle.  

Individual 13, had a closed areolet in one of the front wings, (Figure 8). Because it is in just 

one wing, this can probably be a bug. In the individual 2, that has in the both of the wings 

similar.  

When the character question had taken out an observation 

was shown from the body and the flagellum was shown. 

The females individuals with 18 (O.mediator) and 17 

flagellomeres showed similar character with each other 

(from the 25 morphological characters). The same was 

with females 14 (O. brevicorne) and 15 flagellomeres, 

that this shown similar characters to each other. It means 

that those individuals with 16 flagellomeres should be an 

own group for itself, a new specie. 

Barron 1977 had different types of species for 

Orthopelmatinae. It was pictures in the key of the 

propodium for O.medator. When the propodium character 

from the 25 morphological characters was done there were some individuals that stood out. It 

did not look like the propodium on O.mediator, but like on O.ovale. The (Figure 9, Barron 

1977) in the propodium on O.ovale shows similar to figure 29 that is from individual 11 in 

SMTP.  The basal area is curved inwardly to areola. Second lateral area is more uniform top 

down. The areola is smaller than petiole area. Propodiums shape are not as round as the 

propodium from O.mediator is.  

 

Discussion 

Good research requires good materials 

A clear microscope with an appropriate magnification was a vital aid to this study. A 

magnification of  X10 was sufficient to observe and measure different characteristics 

mentioned in the questions.  

 

Figure 8. The vein that close the 

areolet it is pointed out in red.  

Figure 9. The propodium on O.ovale 

(Barron 1977).  
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A more accurate key is required 

How the morphology for O. mediator differs from specimens found in SMTP is an important 

question and paramount to this study. The British key (Gauld et al, 1977) asked if the 

propodium was bottle shaped or straight. The species in SMTP had a very different shape of 

the areole at the propodium. Some of the individuals had a carina that was going across the 

areole. Some of the 25 character questions, like the antenna, eyes, mesopleuron, propodium 

and ovipositor, were more differences in compare to the keys (Barron, 1977), British key 

(Gauld et al. 1977, Coruh, 2010) see Table 1. In the other articles that have been made, it is 

hard to tell how many individuals  they had. In this way they could look at just one or two 

species, the number of individuals are not known. In SMTPs case with the 95 individuals it is 

maybe natural that the two species in Sweden have more characters which differs in each 

species.  

Table 1. The differences in the antenna, eyes, mesopleuron, propodium and ovipositor in SMTP, compares with 

those that was found in other articles (Barron, 1977, Gauld et al. 1977  and Coruh, 2011). 

 SMTP Barron 1977 Gauld et al. 
1977 

Coruh 2011 

Antenna 14 
flagellomeres- 
was wider than 
longer at seven. 
15-16 
flagellomeres- 
was longer than 
wider to nine- 
ten.  
18 
flagellomeres 
was longer than 
wider to ten or 
thirteen.  
 
14 and 15 
flagellomeres 
was similar in 
each other, with 
the 25 
morphological 
characters. 17 
and 18 
flagellomeres 
was similar in 
each other, with 
the 25 
morphological 
characters . 

Different 
length on the 
flagellomeres 
in different 
countries.  

14 
flagellomeres- 
is wider than 
longer at 
seven to 
twelve.  
18 
flagellomeres- 
is longer than 
wider at seven 
to twelve.  
 

O.brevicorne 
has 12 to 15 
flagellomeres.  
O.mediator 
has 16 to 19 
flagellomeres.  

Eyes Some 
individuals was 
more straight 
downward to 

The eyes are 
convergent 
ventrally into 
the face.   

- Eyes 
convergent 
ventrally 
downward to 
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the face, (some 
was also more 
thicker)  

the face, more 
in 
O.brevocorne.  

Mesopleuron Carnie crossing 
over 
mesopleuron 
and had a 
rougher surface. 
In some 
individuals had 
small pits and 
had irregular 
surface. 
 

In the median 
of the 
mesopleuron 
with a distinct 
groove.  

- Have a 
longitudinal 
furrow on the 
mesopleuron 
and the 
sternaulus is 
short.   

Propodium Two parts on 
the areola.  
 
Incorrect with 
the bottle-
shape (Gauld et 
al). 
 
Lots of different 
shapes on the 
propodium, 
from basal area, 
second lateral 
area, third 
lateral area and 
petiolar area.  
 
The figure 26 
should be like 
figure 10. It is 
obvious that is 
not the same 
shape.  

The shape 
should be like 
the figure 10 
(propodium) 
Orthopelma 
mediator. 
There the 
areola is 
bigger then 
petiolar area. 

If the 
individual 
have 14 
flagellomeres 
it is straighter 
(rectangular).  
If the 
individual 
have 18 
flagellomeres 
it is more 
bottle-shape 
on the 
propodium.  

- 

Ovipositor Longer 
ovipositor 
sheath on 
O.mediator 
than 
O.brevicorne.  

Ovipositor 
sheath is 
short. 

- O.brevicorne- 
the ovipositor 
sheath is 0,5 
to 0,8 mm.  
O.mediator – 
the ovipositor 
sheath is 1,0 
to 1,4 mm.  



Stephanie Benjaminsson 2013-05-29 

17 

The antenna was a big difference between the antennas in the individuals depending on the 

sex (14-18 flagellomeres in females). The size of the antenna had an effect on the shape. The 

female had 14 to 18, and the antenna had also appearance of differences. Antennae of the 

length of 14 flagellum segment were had wider than longer flagellomeres to the seventh 

segment (Figure 4). This was different to the individuals that had 18, that had longer than 

wider to the ten or sometimes the thirteen flagellomeres. In the individuals that had 15 and 16 

flagellomeres, had to the nine or on the ten flagellomeres. This implies that they could be 

within 2 or 3 different groups.  DNA is needed to show which species have the different 

lengths on antenna.  

  Barron (1977), compared the lengths of the antenna flagellum between samples of 

Orthopelma around the world. This showed in O. mediator that there is a big variation: from 

12 to 20 between females and males collected from New York, British Colombia, Arizona, 

Nebraska and Ontario. This shows us that it is a variation 

in the antenna in O. mediator around the world.  The 

antennas may not be indicative of phylogeny but could just 

be a variation in the characters of Orthopelmatinae.  

There is much variation in eye size and shape. In some of 

the individuals the eye was more straight downward to the 

face (Appendix 3: figure, faces 3, 4, 5, 6). This is likely to 

be a different species to O. mediator and O. brevicorne. If 

the eyes are longer or wider, this could be indicative of 

species. The eye width and length is related to how 

concave it is. If the eye is shorter then it is also wider and 

thicker. However, it is hard to see these differences, and 

this may just be variation within the species.  

Mesopleuron is a character that is not often mentioned in the identification literature. In the 

SMTP individuals it was common to have a rough surface, and a carnie crossing over the 

mesopleuron. The sternalus also showed variation; in some individuals it was larger with 

longer grooves than others.  In some individuals the mesopleuron is also very irregular, with 

small pits in the mesopleuron, (Appendix 3: figure 11). In insects that have short bodies, it 

shows the reconstruction is the same in the inside as the outside. This means that if an 

individual looks unusual for the species, it may be a new Swedish species. If it is shown in the 

DNA that this is not true, then it could represent a previously unknown variation of O. 

mediator in Sweden.  

The propodium can show much detail. The propodium is shaped with carnie all over it, and 

this carnie gets the shape of areolets. The SMTPs individuals showed three different shapes, 

see figures 9,10 and 11. Because of this variation of three different shapes it may be that there 

are three different species represented in the sample. One really funny part is also the areola 

on the propodium should be intact. But some of the individuals in SMTP are in two parts, see 

figure 10. Could these mean that this is a new species or something that had coming up on the 

species or a bug (defect). 

   The British key identifies the species on the basis of the shape of the propodium (bottle 

shaped or not). This study suggests that the bottle-shape of the areola is unimportant when 

identifying these species, as the British key was unable to identify the individuals from the 

sample. In some individuals it can be more useful to use this characteristic, but for the SMTPs 

individuals it was not useful. Because the British key states that those with 14 antenna 

flagellum segments had rectangular shape of the basal area and the areola together. The 

species that had 18 antenna flagellum segments had bottle-shape of the basal area and the 

Figure 10. On the propodium, cross 

the areola it is a carine that goes 

over, (Barron, 1977).   
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areola together (Gauld et al. 1977). In the SMTPs species were some of the individuals 

different shapes and those with 14 could have bottle-shape. 

   Barron (1977) included pictures on different shapes of Orthopelma and this includes the 

shape of O.mediator. However, this looks different to the three shapes found in samples 

collected by SMTP. This suggests that the sample includes a mix of O.mediator and O.ovale. 

(Figure 11) In some species the shape of the propodium is the same shape as that in O. ovale. 

If this is not a bug (defect) or just a variation within O.mediator, this could be a new species 

never before recorded in Sweden.  

   To just look at one characteristic is not comparable, when the interesting fact was found 

about the shape of the propodium from O.ovale (Appendix 3: figure 16). A key from Barron 

(1977) where use, and found out that the shape of the clypeus were also as in O.ovale, but the 

shape of the bulge were not. It was more in the shape of O.mediator. The bulge is maybe not 

as strong in the morphological character as the propodium is. This has to be ascertained using 

DNA analysis.  

 

The length of the ovipositor in this study agrees with previous literature that O. mediator has a 

longer ovipositor sheath than O. brevicorne. 

  The keys that have been used in the study could not be used, because of the variation and 

because they did not match with the individuals in SMTP. It did not match correctly, maybe it 

is because the species have different morphologies in different countries.  

 

The wings on individual 2 had closed areolets in the front wings. This could be a genetic 

defect, or a new species in Sweden. However, I think it is a bug or a species of O. mediator.  

Variation in individual 13 is also likely to be a defect, because one of the front wings has a 

closed areolet. This is a common mutation in the species.  

TNT 

The TNT program was not useful in this study, as it required a choice of outgroup. About to 

pick a spice from another family or genus was not the case in this study. Because of the main 

character questions that already have been done and that is why an 

individual were picked out from SMTP.    

I think that TNT was not so good too use in this study. The software was 

able to construct a tree, but with high replicates. The TNT software could 

be useful in the construction of a parsimonious tree, if the user was certain 

about the outgroup and was basing the matrix on many questions, the 

answers of which are informative and telling. 

Some character questions were taken out of the matrix in an attempt to 

obtain better results, but this did not change the values or the Jackknife result. 

MrBayes 

The result from MrBayes was more telling than that from TNT. The tree shows the division 

between the species. There are many individuals that have support on 100 % posterior 

probabilities (Figure 7). But this can show us that it is variation in and between them. It is 

likely that these individuals are O. mediator, as some within this group were already 

identified as being this species in the SMTP (individuals 16,75 and 82). It could also mean 

that it is too much differences (or similarity) between the individuals so the data could not 

compare them together.  

Figure 11. The shape of the third 

propodium. The red ring 

showing the character on the 

propodium that was looking at.    
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The individual in O. brevicorne, were also in the same clade in the tree, but different branches 

(Figure 7). The individuals, 17, 37 and 73 and from the support 82,21% posterior 

probabilities, shows that it is little variation between them (from the matrix). But it could also 

indicate that the individuals is from the same species as O.brevicorne.  

The four clades (Figure 7) in the tree may represent species previously unrecorded in Sweden, 

with some variation within each species. Because of the two already known species in 

Sweden (the two clades of this), means that the other four clads show the variation in the 

individuals.    

The results identify which individuals may be sister taxa from the MrBayes (Figure 7): 44 and 

55 (females, 17 flagellomerer); 76 and 77 (males); 60 and 83 (both males); and 9 and 68 

(females, 15 flagellomerer). To clarify these possibilities DNA analysis is needed. 

MrBayers is a polygenetic program that analyze genetic and need genetic information. 

Considering of the analyze that have been taken out in this study, have not been focused on 

DNA. Because of this MrBayers becomes difficult to use in this purpose. The posterior 

probability values can actually not say anything about the individuals. To see differences 

between them a molecular sequences is need to do. This is also the reason why the phylogram 

tree was not used in the study.  

DNA results can also be difficult to interpret and it can be difficult to collect an appropriate 

sample. Dave Karlsson (personal communication) said vocally that large variation has been 

observed between the species, but there has been little DNA evidence to prove this. This 

could mean that there exists little variation, or it could be the result of sampling errors from 

the DNA. If the DNA was analyzed, it could be used to produce a more accurate key. This 

article shows the importance of this. Research into Orthoplematinae phylogeny is scant, and 

more needs to be carried out. 

In conclusion, the results obtained from the software do not agree with observational 

evidence, as through a microscope there appeared to be more similarities between females 

with 17 flagellomeres segments and those with 18. The same was with 15 flagellomeres and 

those with 14 flagellomeres. Also, difference flagellomeres lengths have been mentioned in 

the literature as varying between different countries. This suggests that this character is not 

important in identifying species of Orthopelma. To expand on this study and to obtain 

definitive results, DNA analysis is needed.  

My own thoughts about the individuals in SMTP are that, the variation is existing between the 

95 individuals, comparing to MrBayers and the 25 character quotations. I think also it is only 

species from O. mediator and O. brevicorne. In these two species they have a wide variation 

that was found in SMTP.  It could possibly be another specie in the individuals. Because of 

the three different shapes on the propodium. A better key with more detail is required to 

indentify the species in Orthopelma.  DNA is the only conclusion in this article. If it showed 

new species for Sweden, it would be really interesting and fun for both Sweden and SMTP.  

All the work SMTP have done are a main factor in the Swedish nature. 
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Glossary 

Antenna- on the head between the compounds of the eyes are a two paired segmented sensory 

part.  

Apex- it’s the part of the body that it is the farthest point away from the body.  

Areolate- is the median area in the propodium that is built up by ridges.  

Areolet- is the cell in the front wing, it is in the center and the first part of the radial sector 

cell.   

Base- is the part of the structure that is closets point of attachment from the body. 

Carina- it is a raised or ridge line.  

Cell-  a area in the wings that it closed and surrounded by veins, it can also been open.  

Club- it is the apical part of the flagellomere of the antenna.  

Clypeus- in the face that is above the labrum and is often laterally and dorsally of the part on 

epistomal groove.  

Compressed- it is higher than wide, also it is flat from side to side.  

Concave- a linear structure that curved inwards  

Convex- a linear structure that curved outwards  

Coxa- the legs first segment, it is between the body of the mesosoma and the trochant 

Depressed- it is wider than high, flat from the bottom to the top 

Epicnemial carina- it is a ridge in the mesopleuron that’s is less or more parallel and it is the 

carina that delineates to the posterior to the epicnemial.  

Epicnemium- the part of the mesopleuron that delimited posteriorly  of the epicnemial carine.  

Epistomal groove- the dorsal and the lateral margin in clypeus.  

Epomia- it is a ridge that cross the transverse furrow from the side on the pronotum.  

Femur- in the leg, third segment, it is between the tibia and the trochanter 

Flagellomere- a segment in the antenna after the pedicel. It is including the club.  

Flagellum- all the segments after the pedicel in the antenna.  

Frons- it is the part between the antenna and the ocells in the head 

Glymma- in the metasomal area that is groove or pit in the side, it is between the spiracle and 

the second tergum.  

Groove- on the sclerite it is a linear impression.  

Hamulus- in the hind wing it is like hooks or small bristle, can be apical or basal series.  
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Labrum- from the anterior, there mouthparts is attached to the underside of the clypeus .   

Malar space- in the area between the eyes and the mandibler.  

Mandible- it is paired, sclerotized lateral appendeges of the mouthparts.  

Mesonotum- it is the part on the mesothorax that is dorsal.  

Mesopleuron- is the ventral and the lateral part of the mesothorax 

Mesoscutum- it is the mesonotum including the scutellum, and it is divided by notauli into 

lateral or medial parts.  

Notalus- on the mesoscutum there is a longitudinal groove.  

Ocellus- it is rounded or oval shape, a simple eye, usually three of them  

Ovipositor sheath- sclerotized structure and paired, including the part of ovipositor 

Palpus- it is a paired sensory appendages of labium and the maxilla.  

Petiole- a part in metasoma, the first segments of metasoma 

Sternaulus- the horizontal groove or lateroventral carina, close to the lower margin to the 

mesopleuron.  

Tibia- the legs fourth segment, it is between femur and tarsus.  

Tergit- it is a sclerotized subdivision on the tergum  

Tergum- a dorsal sclerite of the body segments, it can also subdivided into tergites.  
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Appendix 1 

 

The flying time around the year, SMTP put the traps out (red) and when they empty the traps (green). 

Also when Orthopelma starts to fly (red) and when they finish (green).  
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Appendix 2 

 

 

 

 

 

 The Swedish Malasie Traps, the traps from the year 2003 to 2006. 

 The SMTP map, over all the traps around 

Sweden. The red traps are where 

Orthopelmatinae was found.  

In some of the traps its more than one, and 

to clear this are the traps that was found 

Ortoplematinae in:  

1,6,13,20,1003  
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Appendix 3 - Pictures in the SMTPs; Orthopelmatinae 

Figure 1 Habitus on individual 90(female), X 2.0-2,5 Figure 2 Habitus on individual 62 (male), X2,0-2,5. 

Figure 3 Face on individual 22, x8,0 

Figure 5 Face on individual 71, x8,0 Figure 6 Face on individual 82, x8,0 

Figure 4 Face on individual 37, x8,0 
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Figure 8 Antenna on individual 37, x8,0 Figure 7 Antenna on individual 43, x4,0 

Figure 9 Antenna on individual 77, x4,0 Figure 10 Mesoscutum on individual  74, x8,0 

Figure 11 Mesoscutum on individual 71, x8,0 Figure 12 Mesoscutum on individual 41, x10,0 
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Figure 13 Mesoscutum on individual 75, x10,0 Figure 14 Mesopleuron on individual 95, x8,0 

Figure 15 Mesopleuron on individual 75, x10,0 Figure 16 Propodium on individual 11, x6,0 



Stephanie Benjaminsson 2013-05-29 

29 

Anatomy figures 
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The first and the second anatomy picture is the body of  Hymenoptera. The tiered anatomy 

picture is the face of Hymenoptera. The four anatomy picture is the antenna in Hymenoptera. 

The fifth anatomy picture is the leg in Hymenoptera (Goulet et al, 1993). The sixth anatomy 

picture is the propodium in O.mediator (Barron, 1977).  
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