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ABSTRACT

The group tested the reason for termites following the ink line for their preference to the indentation of the pen on the paper.  The hypothesis was that the termites would follow the pen indented line better then the non indented line.  This hypothesis was supported by the experiment, and we came to the conclusion that indented ink lines have a better effect on termites following the circle then the non indented ink line.

INTRODUCTION

Our group observed 
that termites often follow a circle freshly drawn by an ink pen on an otherwise blank sheet of paper very closely.  We thought that this was a strange phenomenon and asked ourselves why the termites follow this line so closely.  The possible solutions 
were said to be the color of the ink/ or paper, the smell of the ink, the indentation of the ink, the texture of the circle, or the taste of the ink.  The objective
 is to find what makes the termite follow the ink line the way it does.

MATERIAL AND METHODS

We drew 
a circle with an ink pen making an indent and another circle using a computer printout without an indent.  A termite was put on the indented circle and timed how long it stayed on the line out of sixty seconds, and then the termite was put on the computer circle and timed how long it stayed on the line out of sixty seconds.  There were five different termites put to the same test using a different freshly drawn ink indented circle for each test.  This gave us data for the experiment.

RESULTS
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1 55.9 sec

2.59 sec

2 47.53 sec

3.03 sec

3 60 sec

.51 sec

4 58.94 sec

2.44 sec

5 58 sec

2.73 sec

Time was out of 60 seconds.

DISCUSSION

The results suggest 
that indentation of the pen on the paper plays a much bigger role for termites following the circle drawn by a pen then if the termites were to follow a completely flat circle.  The data supported our hypothesis which also leads us to believe that the indentation of the pen is still a possible explanation for the termite following the circle.  However, the smell of the ink was not controlled in our experiment, which has me not ruling out
 the smell of the ink on the paper either.
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ABSTRACT
 

Beta fish are a species known to flare their gills as a sign of aggression; they demonstrate this within and across species. In this experiment, the effects of a beta fish's aggressiveness toward fish smaller and larger fish than itself were studied. Different male beta fish were each placed inside a small fish container and presented in turns with a goldfish smaller than itself and then a goldfish larger than itself. The act of flaring their gills and the positioning of the beta fish within the tank relative to the goldfish were used to determine aggressive behavior levels. All of the beta fish acted aggressively towards the smaller goldfish by flaring their gills and facing it in close proximity. However, the beta fish in general had mixed reaction towards the larger goldfish; 2 beta fish flared their gills and faced the goldfish in close proximity, 1 beta fish did not flare its gills and randomly swam around the tank, and 2 beta fish flared their gills while residing at the opposite side of the tank and avoiding facing the larger goldfish. We conclude that a beta fish will routinely engage a fish smaller than itself with aggressive confrontational behavior; but in the presence of fish larger than itself, will demonstrate more variable behavior ranging from direct confrontation (close facing proximity with flaring gills) to indirect confrontation (far side of the tank, non-facing, with flaring gills), to apparent indifference (random swimming). 

INTRODUCTION 
Pit bulls are dogs that historically were genetically bred to be aggressive towards other dogs in order to fight “in the pits” and as a matter of policy were destroyed if they exhibited aggressive behavior towards people. The aggressive behavior of a pit bull towards other dogs appears not to be related to the relative size of the other dog. In contrast, a pit bull's behavior towards people is usually one of friendliness and devotion, which is often why they are considered to be good pets. The exceptions, however, are evident in the news where pit bulls have been reported to attack people by a dog whose aggressive tendency has crossed over from dogs towards people. Likewise, male beta fish were historically bred in captivity to exhibit fighting behavior “in the tanks” towards other male beta fish similar to the pit bulls “in the pit” fighting. We investigated in the present experiment, whether the genetically bred fighting instinct within the beta fish species would demonstrate a crossover to other species and to what frequency this might occur. Testing the behavior of inbred aggressiveness towards other species will allow us to assess whether such behavior can be confined to the intended breeding trait or present an uncontrollable attribute that can unpredictably cross species lines and present dangerous behavioral situations
. 

MATERIALS AND METHODS 

Beta fish were kept individually in plastic containers 20 cm long and 11 cm wide that were filled with fresh water. Each container also had a lid that fit on the top and each beta fish was kept far enough apart from each that they wouldn't see each other and become agitated. Beta fish #1 weighed 2.55 g, beta fish #2 weighed 2.06 g, beta fish #3 weighed 2.13 g, beta fish #4 weighed 2.20 g, and beta fish #5 weighed 3.72 g. Two goldfish (a small and large fish) were each placed separately in a circular plastic container of water with a diameter of 13 cm. The small goldfish used in the experiment was 6 cm long and weighed 2.26 g. The large goldfish used in the experiment was 9 cm long and weighed 8.89 g. to begin the test period, the container with the small or large goldfish was placed adjacent to the beta fish container and the reactions of the beta fish towards a “goldfish intruder” were observed for 3 minutes. Aggressive behavior was scored as positive if the 
beta fish flared its gills for 5 seconds or more, or if it flared at multiple times during the testing period of 3 minutes. A second measure of aggressiveness was scored as positive if the beta fish faced directly towards the goldfish intruder in close proximity during the 3 minute test period. Fleeing behavior was scored if the fish similarly resided at the side of the tank farthest from the goldfish. 

RESULTS 

Beta fish #1 reacted aggressively toward both the small and large goldfish, facing it in close proximity and flaring its gills. Beta fish #2 flared its gills at the smaller and larger goldfish; however, the beta fish began the session by flaring its gills with the larger goldfish and flaring its gill, but then moved to the opposite end of the tank farthest from the large goldfish and stopped flaring its gills. Beta fish #3 flared its gills and closely faced both the small and large fish. Beta fish #4 flared its gills and closely faced the smaller gold fish but did not show any aggressive or fleeing behavior towards the larger goldfish and swam randomly around the container. Beta fish #5 flared its gills for both small and large goldfish but faced only the smaller goldfish. Moreover, when in the presence of the larger goldfish, beta fish #5 flared its gills and quickly swam toward the opposite end of the container. The results were grouped by behavior and the percentage of beta fish responding calculated (table I
). 

	
	Gill flaring / 

Facing 
	Gill flaring / face then retreat 
	Gill flaring / retreat 
	No gill flaring / 

Retreat 
	No gill flaring / random swimming 

	Small goldfish 
	100% 
	0% 
	0% 
	0% 
	0% 

	Large Goldfish 
	40% 
	20% 
	20% 
	0% 
	20% 


Table I. Aggressive behavior response of beta fish towards small and large goldfish intruders. Five individual beta fish were all tested against the same small or large goldfish by placing the containers adjacent to each other for a 3 minute period, during which the flaring of gills or position in the tank were marked as positive if occurring for 5 seconds or by repeated occurrence. 

DISCUSSION 

The inbred aggressive behavior of male beta fish was evident in all 5 of the fish tested when they were in the presence of a small goldfish, indicating that the breeding of this trait was not confined to within the species. Both the close proximity facing position and the flaring of the gills behavior were used by the beta fish. In this regard, the aggression breeding may be considered to be unrestricted and 100% predictable. 

The beta fish's reactions to the large goldfish were mixed. 4 out of the 5 beta fish reacted with their gills flaring; however, only 2 of the 4 that flared their gills faced towards the larger fish in close proximity, the third began by facing the large goldfish and then retreated to the far side of the tank, and the 4th beta fish flared it's gills, but directly retreated to the far side of the tank. One beta fish was indifferent to the presence of the large goldfish. This action leads us to determine that the male beta fish reaction to the larger goldfish is variable ranging from direct confrontation (close and flaring gills), to aggressive retreat (confrontation began followed by retreat), to indifference. The aggressive behavior thus appears be more complex of a phenomena then simply a fighting stance. 

One variable may be the likelihood of success in a conflict. If the intruder is small then the overwhelmingly dominate behavior (100% response) is confrontation. If the intruder is larger, there will be a variable response that can be viewed as combinations of the two variables (tank position, flaring). 40% of the beta fish flare at and face the intruder, 20% of the fish began flaring and facing and quickly retreat, 20% flare and retreat right away while maintaining flaring, and 20% don't show either response. The variable group not observed was a retreat without flaring of the gills, suggesting that gill flaring 
may be a manifestation of an excited or stressed state of the fish and not necessarily a sign of aggression. In further support of this association of excited state and gill flaring we observed the absence of flaring by the beta fish that was randomly swimming around the tank despite the presence of the large goldfish and the general observance that beta fish without a goldfish present don't normally exhibit long periods of gill flaring. 

There were several uncontrolled variables 
in the present experiment. It was not known the magnitude of the effect of size when doing the experiment. For example, are the beta fish aggressive behaviors 100% towards smaller fish than what was tested? If very small fish are not inducers of aggression then that would support a different conclusion than the earlier suggestion that the likelihood of a successful conflict outcome drives the aggressive behavior. Similarly, it isn't known if there's a goldfish size that completely eliminates aggressive beta fish behavior. Lastly, it wasn't tested whether there is an order of goldfish presentation effect. For example, the present experiment tested exposure to the small goldfish and generated a 100% aggressive response followed by exposure to a large goldfish where 60% at least began a confrontation. It isn't known whether beginning with the large goldfish would yield a different percentage of aggressive responses. 

In summary, the beta fish exposure to small goldfish predictably gave a 100% aggressive response whereas the large goldfish showed a range of responses. It appears that the inbred aggression is not species restricted in beta fish and is a dominant behavior towards other fish (whether facing off or fleeing the intruder). As in the earlier pit bull example, genetically bred aggressive behavior has a nonspecific attribute and is an argument against the notion that aggression breeding can be confined to specific variables. The behavior can have situations where the breeding doesn't show itself as often, but can occur at reduced frequencies anyway. 
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�Title is totally non-descriptive of the nature of the study.


�This paper received a score of 9/20 using the Primary Trait Analysis (also available to the student during the preparation). 


� Does not identify the phenomenon, how it was tested,..?  Reader would have no idea why this experiment was being conducted.


�No other information available on this phenomenon?  


�Good to indicate what these might be.


�This is true in a general sense, but the experiment only addresses ONE of these possibilities… should be identified here.


�Write in passive tense.


�Data should be group data (averages) with some measure of variability (e.g. standard deviation).  Data from the two groups should be combined in one graph so one can compare the effects.


�Table is not independently comprehensible without surrounding narrative text.  Listing individual data requires the reader to perform his/her own calculations and analysis.  Statistical analysis is required to draw a definitive conclusion.


�Interpretation is on-conclusive.  A "p" value from t-test would tell you definitively whether there was a reliably significant difference between the pen line and computer line group responses.


�Suggest possible ways this might be tested?


�No reference to other published information on this topic?


�"Effect of size on…"


�This paper received a 26/30 score using the Primary Trait Analysis (also available to the student during preparation of the report).


�Contains all relevant information.





�Lacks specific beta fish info, but shows potential extrapolation to "outside" information (relevance).


�Sufficient info to repeat the expt.


�Table consolidates results for reader (though info was not collected as continuous data to permit application of t-test, as instructed).


�good alternative explanation to consider


�excellent to recognize these possibilities


�No references were cited in this paper …  BAD.





