Summary:

This paper contains information about the courtship behaviour of several different species of spiders, which are the wolf spiders Shizocosa Ocreata, Shizocosa Rovneri, Hygrolycosa Rubrofasciata, a Mediterranean spider, Stegodyphus lineatus, a desert spider, Agelenopis aperta, and the sierra dome spider, Linyphia litigiosa.

Each of these species display several different courtship behaviours, and for each one the behaviour is analysed and a reason given. After that is done for all the species a conclusion is given at the end suggesting why, overall and in general spiders include courtship displays in their mating habits.

Why do spiders include a courtship display in their mating habits?
Many mechanisms have evolved in spider mating displays to function as inter-sexual communication.  Here I will discuss these different mechanisms in different species and address why each species has the particular courtship method it does.  Some species include signals for relaying information to the female about the quality of the male.  Others will simply function as signals for species recognition or stimulation of the female. 

The wolf spider Shizocosa ocreata uses a multi-modal courtship display of rapid leg waving and substrate borne vibrations.  Adult S. ocreata males possess a tuft of hair on the first two legs.  The tufts are a trait with a high repeatability and high variance throughout the males.  This means that many males can have the tufts, but the tufts will differ greatly between them, which show that this characteristic is a good choice for conveying information about male quality. 

When tested in an environment where vibrations produced by S. Ocreata during courtship could not be detected by the female, she showed increased receptivity towards males with tufts rather than males without (McClintock and Uetz 1996). In trails where the vibrations could be detected by the female, the female showed no preference for males whether they were with or without tufts, or for tuft size (Shceffer et al. 1996).

Shizocosa Rovneri, another species of wolf spider, almost morphologically identical to S. Ocreata, with the exception of missing the tufts of hair on the first two legs, was also tested for female receptivity.  The females of the Rovneri spp. preferred males with tufts and leg waving displays to males without tufts and leg waving displays (McClintock and Uetz 1996).  As S. Rovneri males do not possess tufts, this suggests that either species, in absence of being able to detect vibratory signals, females will prefer males who show the most obvious visual cues i.e. tufts and leg waving displays, both of which are absent in S. Rovneri.

A reason for this may be that S. Ocreata occupies a microhabitat of complex leaf litter, which does not allow vibrations to be carried very far.  In a habitat like this, species recognition signals had to be developed so that the females could identify and asses the male from afar, as males will not approach too close to the female without her showing some signs of sexual receptivity.  These signals manifested in hair tufts on the two front legs, and the leg waving displays, which can be seen from a much further distance than vibrations can be heard or felt.

Hygrolycosa rubrofasciata uses a substrate and an airborne drumming cue to initiate mating.  The drumming is produced by hitting the abdomen off the substrate, which usually consists of leaf litter.  There are several components to a drumming signal such as that produced by H. Rubrofasciata like volume, drumming rate (drums/min) (Shceffer et al.1996).

Rivero et al. (2000) showed that females preferred males with higher drumming rate and higher volume.  The drumming rate had the highest repeatability as well as variability among males, suggesting that it is likely to be used to communicate the condition of the male.  It would seem that volume depends on the substrate, so it is unlikely that this plays any part in sexual selection.  This leaves only the drumming rate to convey information to the female.  Drumming rates could be the best candidate for relaying information on the quality of the male as well, as it requires a lot of energy on the male part.  The higher the drumming rate, the faster the male is working to produce the sounds and therefore the better condition of the male.  This could be the reason for the females’ preference for males with a higher drumming rate.  The other components such as peak frequency had low variance among males (Rivero et al. 2000), suggesting that these are poor components to communicate information (as these components are unlikely to differ greatly between males, and therefore will be no indication of male quality); but they may play a part in species recognition.

Hygrolycosa rubrofasciata occupies a marsh habitat, the ground litter of which consists of dry willow leaves.  This habitat is very good at attenuating vibrations, which could be another reason why this particular courtship behaviour was adopted.

When Stegodyphus lineatus males encounter a female web, the males begin walking in a spiral pattern from the edge of the web towards the female’s nest.

During this walk the male will periodically stop and begin to vibrate the females web with his legs and abdomen (Alexei et al 2003).  Virgin females of this species will mate indiscriminately with males whether they vibrate the females’ web or not.  But mated females (i.e. females that have already received sperm) will take sperm from another males less often then virgin females.  This suggests that the females, having received sperm, will become more selective in taking a second mate.  It was found that the vibratory signals did not correlate with male condition (Alexei et al 2003), suggesting that it did not relay any information about the quality of the male to the female spider.  The male body mass however did correlate with mating success in mated females, and those males who vibrated more in presence of the females reduced the time for the female to become receptive (Alexei et al 2003).  The virgin females of S. lineatus place pheromones on the webs, which stimulate the male to initiate courtship.  But mated females will not renew these pheromones (Alexei et al 2003). This pheromone could be the females’ part in the courtship display, and therefore may be the reason why the mated females do not renew it (as they have already been mated).

The mated females that do mate with second males will usually do so by preference of male body mass.  This could be because size may be an indication of amount of sperm, or because smaller males may be scared off (as larger males have a better chance of survival if the female rejects the male).

It would seem that the main function of the vibratory signals in S. lineatus is to stimulate females to adopt a sexually receptive behaviour. 

Agelenopis aperta initiates courtship when a sexually mature female emits a certain pheromone.  In an experiment (Papke et al. 2001), males showed a quicker response to a pheromone cue rather then a female-present treatment.  This implies that the males respond quicker to higher concentrations of the pheromone.  This could suggest that the concentration of the pheromone is a signal of female quality.  The males of the same species however, when in contact with a web that contains a sexually mature female, will hesitate on the edge of the web.  The length of this hesitation is related to the ratio of male body mass to female body mass (Papke et al. 2001).  This part of the courtship ritual may be strategic, as it would be easier to escape an attack from the female while on the edge of the web rather than in the centre.  Agelenopis aperta males also display some choice between females.  Females are usually the spiders who select mates because they are the ones who will put the most investment into the mating and offspring, but in monogamous spiders like A. aperta, the males do not usually mate again after they have mated with a first female (Riechert and Singer 1995).  So here the male puts as much investment into the mating as the female.  The spiders choose mates based on their body mass, which is a significant indicator, or factor in, both female (Riechert 1989) and male reproductive success (Riechert and Singer 1995).

Males however showed a definite preference for older virgin females (Riechert and Singer 1995) as older females will have more time to allow their egg clutch to grow in size, thus providing a more reliable and successful investment for the male.

When A. aperta males find the females’ web, they initiate a complicated courtship display involving both vibratory and visual signals.  The male will vibrate the web by plucking it with his legs or biting it, drumming the web with his pedipalps, or waggling his abdomen from side to side, while moving across the web (Papke et al. 2001).  As both the male and female use body size as indicators of potential mate quality (Riechert and Singer 1995), this display of “plucking” the web, drumming and waggling observed in the males could be a way of communicating body mass to the female, as well as checking the web for the females weight load on the web, and thus checking to see if the potential mate is a viable one.

Linyphia litigiosa courtship display involves an equal share of male competition and female choice.  The males will enter the dome web and they will then fight.  Typically, males will fight hanging upside down form the roof of the dome (Lighton and Watson 1994).  Some males will retreat without any contact of the opposing male but if the contact phase does occur, the males will lock pedipalps and try and wrestle on another up through and out of the dome web (Lighton and Watson 1994).  Once males finish fighting, and there is a clear winner, the winning male will approach the female and begin repeated cycles of genital coupling and uncoupling while inflating and deflating of the haemotodoca, which is a large hydraulic muscle located in the palpus (the sexual organ) (Lighton and Watson 1994).  If other males enter the dome while this coupling and uncoupling is going on, the male will cease in order to fight the new male, and once he has won, he will continue with the coupling and uncoupling (Lighton and Watson 1994).  When the male then finishes the coupling and uncoupling phase, he then retreats to the edge to the web to inject fresh ejaculate into his palpus and returns to the female to begin insemination (Lighton and Watson 1994).

The fighting display could suggest strength and mass of the male, which indicates the amount of sperm the male has to offer.  The coupling and uncoupling displayed by the males could suggest the ability of the male to mobilize his energy and therefore relay further information about the male to the female.  Both the fighting and the coupling and uncoupling require the male to be both strong and fit, and thus relay information to the female about male quality.  This display is more the male’s way of getting the attention of the females, rather than female choice, and serves to show the female how worthy a potential mate the male is.

The courtship displays of the above spiders function as many different mechanisms. Some convey the quality of the male and his condition, like the fighting between males and coupling and uncoupling in Linyphia litigiosa.  The plucking and biting of the female Agelenopis aperta web, which is suggestive of conveying body mass to the females or determining female load on the web.  As body mass is a suggested indicator of egg clutch size in the female and amounts of sperm that the male can donate. The Agelenopis aperta males showed quicker receptivity to higher concentrations of the pheromone, suggesting again that this part of the courtship display was adopted because it can convey the quality of potential mates.

Hygrolycosa rubrofasciata females preferred males with higher drumming rates, again, suggesting selection for a task that is energy demanding, which would imply fitness in the male.  Relaying potential mate information in courtship displays would appear to be beneficial for the species and for the individual.

Some displays are for species recognition, such as the tufts and leg waving displays in Schizocosa ocreata.  When these tufts were shaved the females did not recognise them as their own species, they did not become sexually receptive as often as they did with males with tufts.

In conclusion the courtship displays of the different species of spiders seem to be adopted for the main functions of mate choice, conveying information about quality of the male and species recognition.  All of which decrease the chance of cannibalism, rejection by female or male, or unfit or unviable offspring.

(NOTE: These references are slightly incomplete and not ordered properly. These references are not what I handed up.)
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