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Introduction/Background
Game Theory has helped to tease apart the motives of rival males that may choose       a certain strategy when engaging in aggressive encounters with each other. It incorporates a Hawk-Dove strategy where opponents able to assess their own fighting ability (or an opponent’s relative RHP) should choose the appropriate strategy based on the value of the resource at stake (i.e. territory, food, or mate). 
Male crickets of the species Acheta domesticus are known to engage in aggressive contests in order to acquire limited resources such as food or mates; thus, partaking in head-to-head combat to enhance a male cricket’s reproductive success. Acheta domesticus establish territories through these male-male contests and form social hierarchies that distinguish dominants from subordinates. Body size is often used to assess the competitive ability of an opponent because size typically correlates with fighting ability and morphological traits are difficult to cheat (Dawkins & Krebs, 1978). For example, male hissing cockroaches (G.portentosa) have the ability to assess an opponent’s size and adjust their fighting strategy accordingly. “We found that male size affected the outcome of agonistic interactions between pairs of males: a male that dominated in a pair was significantly larger than the male that was subordinate (Clark & Moore, 1995).” 
If this is true, [most of the time] we should expect larger-sized adult male crickets to win all-out contests versus smaller (or subordinate) adult males; therefore, selection should favor individuals who are larger and more successful in contests. This would seemingly give larger individuals a fitness advantage over smaller individuals in terms of yielding large offspring in a population with similar heritable fighting ability. However, such morphological traits (large body size) do not always govern the success of contest outcomes. Cases of “previous contest experience” have been demonstrated as one tangible factor that may determine winners and losers in male-male contests. For example, outcomes expected by size asymmetries alone may be circumvented or “trumped” by asymmetries in fighting experience or residency status (Richert, 1998). 
Contest experience may be used as a self-assessment tool by an individual to evaluate its own fighting caliber. For instance, if an individual becomes experienced at winning contests, it might judge that the likelihood of winning future disputes is high and, hence, increase its willingness to escalate accordingly. Consequently, individuals settling disputes by what they learn through experience may appear to be settling through RHP assessment (Whitehouse, 1997). 
For example, it has been demonstrated that small crab spiders (M. formosipes) with previous contest wins have defeated larger crab spiders with previous contest losses. Small residents with winning experience won significantly more (90%) contests than larger intruders with losing experience (Hoefler, 2002). Furthermore, Hoefler (2002) also found [in crab spiders] that experience at winning contests was a better estimator of outcome when operating against residency status and winning experience [coupled with residency status] trumped a size advantage. Because Dodson and Schwaab (2001) demonstrated a size bias over residency status in this species, it is reasonable to assume that experience alone may have been responsible for contest outcome in experiment 3 (Hoefler, 2002). In this investigation, I paired males of two morphs (large and small) of the species Acheta domesticus against each other and predicted that previous contest experience versus body size (or an opponent’s RHP) would ultimately determine the winners and losers of dyadic contests. If males crickets possess the ability to associate past success/or failures (winner/loser effect) [independent of body size] then we should expect to see those same individuals to win contests who can recall their own past contest successes.
Methods
Naive male conspecifics of the species Acheta domesticus were paired off in male-male contests that involved a series of [n = 12] trials that resulted in winners and losers of either small or large morphs. For contests, crickets were placed in 3-gallon tanks. Contests were not based on resident-intruder status; instead, all contests were conducted based on an individual’s RHP (resource holding potential). 
Contest Protocol
First, to determine and accumulate initial winners and losers with no previous contest experience, two naive crickets of each body size (large and small) were paired off simultaneously within a tank for a contest that was scored as one trial. There were 3 different initial experiments (consisting of 2 trials each) conducted with naive crickets to accumulate crickets with contest experience. Crickets were then marked with either red or blue [non-toxic] paint (on the dorsal side of the mid- thorax) to distinguish winners from losers. Winners were marked red and losers were marked blue. Contests were not timed per se, but most contest durations were within ± 15-20 minutes.
 Contests that ended up in ties/draws were due to cricket inactivity (both or one) or dual cricket non-retreating (or retreating). Contests resulting in draws were not included in the statistical analyses for this investigation. 
Crickets were given ample time enough to engage each other in aggressive contests and most contests were escalated within a short-time (mean < 2 mins) window. Crickets were fed fish flakes to instigate aggressive contests. Data was recorded/noted according to the following criteria:
· Start and end time of contact that escalated into aggressive fights (watch stopped when both males were not interacting aggressively- then started again)
· Types of behavior associated with aggression (i.e. antennal fencing, sparring, proboscis/mandibular grappling,retreating,pursuit) 
· Winners were determined by either: total dominance of resource (higher RHP), high proportion of domination of fights, and/or high proportion of retreats of an opponent in a single trial.
Trial Outcomes:

Initial Contests to determine first winner/losers:

Trial#1:   Large and small: Winner = large

Trial#2:   Small and Large: Winner = small

Prior contest experience 

Trial#3: Loser from trial#2 (Large) paired with winner from Trial#1(large): Winner of t his trial: Large from Trial#1 (Wins 2/2 contests)
Trial# 4: Loser from trial#1 (small) paired with winner from trial#2 (medium; but large in this contest) Winner of this trial = med/large from trial#2.

Initial Contest:

Trial#5: Large and small males: Winner: smaller of the two (small winner; big loser)

Trial#6: 2 Large males: Winner= smaller of the two
(small winner; big loser)

Prior contest experience:

Trial#7: Large winner from trial#6 (which was smaller of two in#6) paired with large loser from trial#5: 

              Winner of this trial = large [previous] winner from trial#6

Initial contest: 

Trial#8: 2 large male morphs-: one large winner (darker morph)

Trial#9: 2 small males: one winner (lighter morph)

Prior contest experience:

Trial#10: Large and small contest: Large loser from trial#8 (larger than winner from trial 9) paired with small winner from trial#9 (smaller vs. trial 8 loser here)

Winner of this trial: small winner from trial#9 

Trial#11: Small Loser from trial #9 paired with large winner from trial#8; 

Winner of this contest: Small Loser from Trial#9

As mentioned previously, data (and males) from contests that resulted in draws were excluded from analyses.
Results/Data Analyses
In collaboration with Dr.Chad Hoefler, the chi-square (χ goodness-of-fit) test was used to analyze the data in this investigation which produced the following results: 

The Effect of Body Size on the Outcome of Aggressive Disputes

Body size did not determine contest resolution in male crickets:

 (Contingency Test; χ² (1) = 1.36; n = 12; p = 0.24)

The Effect of Body Size and Previous Contest Experience on the Outcome of Aggressive Disputes

Experience (perhaps an interaction between body size and previous experience) had a statistically significant effect on the outcome of subsequent contest outcomes (Log Likelihood Test; χ²(3) = 7.63; n = 12; p = 0.05).  Because body size did not have an effect in the first round of trials, it is most likely that previous experience “trumps” body size in contests.

Discussion
The results of this investigation were congruent with our prediction that previous contest experience versus body size (or any one opponent’s relative RHP) had a significant effect on future contest success for individuals. It is important to reaffirm that these experiments did not incorporate the resident-intruder theory; which, if had been taken into account- may have produced different results than were observed here. It should also be noted that this investigation was held within a controlled laboratory environment (versus in the wild where crickets may/may not have access to regular food sources) where crickets were restricted access to a food resource for a time; thus, caloric restriction may also have been a predictor of contest outcomes, but this variable was not tested in this investigation and so should not be considered an honest predictor for contest outcomes. The results of our data then may be used as supporting evidence to assert that previous contest experience in Acheta domesticus may be an important estimator in the outcomes of future contest success.
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