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Summary 

The first Danish record of the social parasitic ant Myrmica hirsuta Elmes is reported from the 
Molsbjerg, Jutland. Eight colonies of the host species Myrmica sabuleti Meinert were examined 
and 3 were found to be infested. Two nests contained a large number of sexuals and a few workers 
of M. hirsuta, and a few specimens of the myrmecophilous beetle Atemeles emarginatus Paykull. 
This was the first record of workers for M. hirsuta. The overall sex ratio of the parasites in these 
nests was highly female biased. The M. hirsuta workers are described and differences between the 
size of the sexuals reared by the two host colonies are discussed. 

Introduction 

I first described Myrmica hirsuta Elmes from a series of queens and males collected 
in Dorset, England (Elmes, 1978), and since then it has been recorded from sever- 
al other English sites (Elmes, 1983). I considered it to be a worker-less social para- 
site of Myrmica sabuleti Meinert, a view supported by subsequent records from 
Germany (Seifert, 1982, 1988), Austria (Assing, 1986), Finland (M. Saaristo Pers. 
comm.)  and Switzerland (E Duelli Pers. comm.).  

In 1987 1 found specimens of M. hirsuta in colonies of M. sabuleti collected from 
Jutland. This was the first record of M. hirsuta from Denmark. Subsequent exami- 
nation of the material showed the colonies contained three workers of M. hirsuta 
and that there were interesting differences between the samples from two heavily 
infested colonies. 

Site and material 

The M. hirsuta were discovered on the Langbjerg in the Molsbjerg, Jutland. The 
bjerg supported a semi-natural grassland which was grazed by cattle. Numerous 
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Myrmica colonies were discovered nesting alongside large boulders that were part- 
ly buried in the hillside. Both the vegetation structure and the ant community dif- 
fered on the various aspects around the hill. The vegetation of the north-east and 
north slopes was dominated by rank coarse grasses and the dominant Myrmica ant 
was Myrmica ruginodis Nyl., which gave way to Myrmica rubra L. and Myrmica 
scabrinodis Nyl. on the western slopes. Myrmica schencki Emery  and some Myrmi- 
ca specioides dominated the hot southern slopes and summit, where the finer, 
shorter grasses gave more open conditions. M. sabuleti was abundant on the steep 
eastern hillside, where there was many boulders and the vegetation was fairly rank 
with some scrub regeneration. I estimated that there were at least 100 colonies of 
M. sabuleti colonies nesting beside boulders, with many more nesting less con- 
spicuously in the open grassland. 

On the 3rd. October 1987, I searched for Myrmica colonies containing males and 
gynes (winged queens), to take small samples for taxonomic study. A M. hirsuta 
gyne was noted in one sample of M. sabuleti. The next day (4-10-87) I returned and 
excavated the nest from which the sample was taken together with seven other near- 
by M. sabuleti nests, chosen at random. 

The nest contents were sorted and counted immediately. I attempted to keep the 
ants alive until my return to England at the end of October; most females survived 
this period, but unfortunately, the males seemed less robust, many either dying or 
being killed by the workers. Samples of all the castes were then measured and 
voucher specimens placed in my collection. All measurements were taken as in 
Elmes (1978). 

Results 

Colony populations 

Apart  from the original nest 1, two other M. sabuleti nests were infested with M. 
hirsuta (Table 1). The infested nests appeared quite normal, containing typical 

Table 1. The number of individuals recorded in eight colonies of Myrmica sabuleti Meinert, excavated from 
Molsbjerg, Jutland in October 1987 (8* possibly not the complete colony). Three colonies were infested by the 
social parasite Myrmica hirsuta Elmes. Q=mother queens, W=workers, G=young alate queens and 
M = males. Ref. = colony reference code in Elmes' collection 

Ref. M. sabuleti M. hirsuta 

Q W G M Q W G M 

1 DK 46 1 543 0 0 3 
2 DK47 5 551 0 0 7 
3 DK48 0 240 0 6 5 
4 DK49 6 746 0 0 
5 0 70 0 0 
6 DK50 5 291 12 1 
7 0 109 0 0 
8* DK 51 1 1105 39 71 

2 227 61 
1 87 16 
0 2 1 
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Table 2. The mean headwidth (Hw, measured in mm, behind the eyes) and associated Standard deviation (Sd) 
for the different castes in two colonies of Myrmica sabuleti Meinert, infested by Myrmica hirsuta Elmes. 
N = number measured and Ratio is the ratio of nest 1 : nest 2. 

nest  1 nest  2 

N H w  Sd N H w  Sd Ratio 

M. sabuleti 
queens 1 1.10 0 5 1.16 0.04 0.95 
workers 25 0.94 0.05 26 1.00 0.06 0.94 

M. hirsuta 
gynes 210 0.92 0.04 81 0.96 0.05 0.96 
males 26 0.74 0.03 12 0.78 0.06 0.95 
workers 2 0.86 0 1 0.90 0 0.95 
queens 3 1.04 0.04 6 0.98 0.03 1.06 

numbers  of workers  and queens of M. sabuleti (Elmes, 1982). Nest  I and nest 2 were 
fairly large colonies and contained large numbers  of young M. hirsuta but no M. 
sabuleti gynes of males. On the other hand the smaller nest 3, which contained only 
2 gynes and a single male of M. hirsuta, also reared 6 M. sabuleti males. 

Although it is hard to be certain f rom just three nests, the sex ratio appeared  
distinctly female biased. Males formed 0.21, 0.16 and 0.33 of the numerical  invest- 
ment  in sexuals by nest 1 to nest 3 respectively, and 0.20 of the overall investment. 

Eight specimens of the beetle Atemeles emarginatus Paykull, were found, six in 
nest i and 2 in nest 2. 

Individual size 

Sufficient individuals survived the journal  to England to enable size to be est imated 
f rom headwidths (Table 2). The  M. hirsuta queens f rom nest 1 were larger than 
those in nest 2, al though the difference was not statistically significant. Apar t  f rom 
these, all other castes f rom nest 1 were smaller than those in nest 2 by the factor of 
0.95: M. hirsuta gynes (t = 5.7, P < 0.0001 - Fig. 1), M. hirsuta males (P = 0.018), M. 
hirsuta workers,  M. sabuleti workers  (P = 0.0006) and the M. sabuleti queens. 

The M. hirsuta workers and other anomalies 

The three workers  appeared  to be reduced versions of the M. hirsuta female, with 
no sign of wing development.  They were somewhat  smaller than the M. sabuleti host 
workers  but were quite distinct even when compared  with a random sample of  M. 
sabuleti which included several specimens of similarly reduced stature. The main 
distinguishing features of the M. hirsuta workers were: 

1. A general hairiness and an enlarged post-petiole. The width of the post-petiole 
is more  or less the same as its height in M. sabuleti, whereas the post-petiole is 
distinctly wider than high in M. hirsuta. The post-petiole ratio (width/headwidth 
%) ranged f rom 4 2 - 4 8  for M. sabuleti and 5 6 - 5 8  for M. hirsuta. 
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Figure 1. The distribution of headwidths (grouped in 0.02 mm classes, centre of range indicated) among gynes 
of Myrmica hirsuta in two nests of M. sabuleti. Nest 1 are black and nest 2 grey 

2. A reduced scape lobe. I originally described the queen of M. hirsuta as having 
lateral projections on the basal bend of the scape similar to those of M. scabrin- 
od& females. The workers have a similar scape structure, more reminiscent of 
the scape of M.specioides than typical M. scabrinod&. 

3. A wide frons. As in the queen, the minimum width of the frons is much greater 
than is normal for M. sabuleti and is even wider than is normal for M. sca- 
brinod&. The frons ratio (frons width/headwidth %) of all three M. hirsuta 
workers was 41 compared to a range of 32 -34  for the sample of host M. sabule- 
ti workers. 

4. Short epinotal spines. M. hirsuta workers have distinctly shorter epinotal spines 
compared to M. sabuleti. The spine ratio (spine length/headwidth % ) was 56 -58  
for the sample of host workers and 46 -47  for M. hirsuta. 

5. The dorsal pronotal  and mesonotal  sutures are distinct, defining the dorsal meso- 
notal area quite clearly compared to M. sabuleti. In all three M. hirsuta workers, 
this area was less rugose and more shiny compared to M. sabuleti workers, in 
which the sculpture and striations are as on the pronotum. 

Nest 1 contained a single M. hirsuta gynandromorph. The right side (seen from 
behind) was female and the left male. This specimen is interesting because it un- 
equivocally associates the male characteristics described by (Elmes, 1978) with the 
female. 

Nest 2 contained a M. hirsuta male with vestigial wings. One of the gynes in this 
nest was also unusual in that the antennal scapes were reduced and deformed. 
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Discussion 

It now seems that M. hirsuta is a relatively common obligate parasite of M. sabule- 
ti, and will be found throughout the range of its host. While it can no longer be 
described as workerless, M. hirsuta probably produce workers very rarely. Like 
most other records, the Danish population was found in a host population living at 
high local nest densities. Excavation of a large numbers of M. sabuleti nests led me 
to suggest that usually less than 1 in 100 nests are infested by M. hirsuta (Elmes, 
1983). The original Dorset specimens were all taken from M. sabuleti nests in close 
proximity to each other and, despite careful searching none were found from other 
parts of the relatively large site. Seifert (1988) reported that populations of M. 
hirsuta found in Germany, had very patchy distributions, with 50 % of the host nests 
being infested at one small site. Infested nests were similarly clumped at the Danish 
site. Seven nests in the close vicinity of nest 1, were searched superficially prior to 
excavation in the same way that located a M. hirsuta specimen from nest 1. This 
showed nest 2 to be infested. At  least 30-40 other nests from elsewhere on the site, 
were searched superficially in the same manner without yielding parasites. 

Clumping of infestations suggests that a host nest is more likely to become infes- 
ted by M. hirsuta queens arriving from close neighbours than by queens flying in 
from further away. If many M. hirsuta gynes are sub-fertile (see below) a nest might 
be invaded many times before a fully functional parasitic queen is accepted. Neigh- 
bouts of infested nests might suffer more frequent invasions, which could both 
explain the clumped distribution of infested nests and the low overall frequency of 
parasitization. 

The relatively large number of males and gynes of M. hirsuta produced by nest 1 
and nest 2 would suggest that local infestation of populations should be higher than 
has been observed. The two most probable reasons for the low infestation rate are 
1) initial entry into host nests might be difficult and 2) only a small proportion of the 
M. hirsuta gynes might be fully functional. 

There are no data on the acceptability of M. hirsuta by M. sabuleti colonies. 
However it is interesting that Atemeles beetles were found only in the two nests that 
were heavily infested with M. hirsuta. It could be that these nests were in some sort 
of "receptive" state, accepting both ant and coleopteran social parasites; or, the pre- 
sence of M. hirsuta made acceptance of the beetles more likely or vice-versa. It 
would be interesting to investigate this in the laboratory. 

Elmes (1978) suggested that the UK, Dorset population of M. hirsuta (consisting 
of many-dealate queens), might have had a bimodal size distribution (measured by 
headwidth). All M. hirsuta queens in the bigger size-class that were larger than 
average (headwidth > 1.06 mm) laid fertile eggs and could suppress the sexual devel- 
opment of host larvae. Most dealates from the smaller category that were smaller 
than average (headwidth < 1.00 mm) did not lay eggs and could not influence the 
development of M. sabuleti larvae, indicating that they were unfertilized. Queens in 
the range 1.00 - 1.06 mm varied in reproductive potential (Elmes, 1983). 

In the Danish population (Fig. 1), only a small proportion of the gynes were 
> 1.00 mm in headwidth. If the same rules as Dorset can be applied, then the vast 
majority of the gynes might be sub-fertile; only 30 gynes had heads wider than 
1.00 mm, 5 (2,5 %) from nest i and 25 (30 %) from nest 2. The 3 dealate M. hirsuta 
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queens from nest I were all larger than 1.00 mm but only 2 of 6 from nest 2 were this 
size; none were > 1.06 mm. Even if it is assumed that Danish M. hirsuta gynes are 
fully fertile at a smaller size than British specimens (say headwidth > 0.95 ram), then 
only 25 % of nest i and 60 % of nest 2 exceed this size. If  small sub-fertile gynes are 
ignored then the effective sex-ratio in these nests is more biased towards males than 
is apparent from Table 1. 

What  was surprising was the apparent relationship between the size of the host 
workers and the size of the M. hirsuta of all castes in the nest (Table 2). The inter- 
action between caste size and numbers has already been shown to be complex in 
M. sabuleti (Elmes, 1974). One interpretation is that larger M. sabuleti host workers 
rear larger individuals of M. hirsuta, regardless of the size of the M. hirsuta mother. 
On the other hand it might simply be a numbers-effect; both nest had about 550 
M. sabuleti workers which reared three times as many M. hirsuta (males and 
females) in nest 1 compared to nest 2. In either case it seems that attributes of the 
host population can affect the potential fertility of the parasites reared. 
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