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ABSTRACT


Ant colonies are complex, self-organizing societies composed of many interacting individuals following simple algorithms. Scouts actively forage, moving randomly in search of food sources. When a scout happens upon food, by some mechanism it is able to head directly back to the nest, regardless of the convolutions of the path it took to arrive there. The efficiency of mass-recruitment foraging depends, in part, on this ability of the successful scout to take the shortest route back to the nest. This experiment was designed to distinguish between three mechanisms that a Tapinoma sessile (Formicidae: Hymenoptera) scout might utilize to get its bearings and find its way home: colony odor, path integration, and magnetosense. Results indicated that T. sessile have some form of magnetosense, as they are twice as likely to go North than South in a control situation, and this North bias weighs more in their choice of path than any effect of colony odor. There is no evidence for perception of colony odor. Path integration is the strongest of the three tested mechanisms. Scouts chose the short route back to the nest, regardless of whether it was the North or South path.

INTRODUCTION


Ant colonies thrive on principles of self-organization, where the individual’s actions are not singularly important, but the cumulative interactions of many individuals create a complex system that is efficient and effective for survival. If an ant colony were considered to be a body, the queen would be the analogous head, heart, and gonads. The first priority for all ants in a colony is the service of their queen, the reproductive future of the colony (Hölldobler and Wilson, 1990). Foraging is also essential to the preservation of the colony and its queen or queens.

Foragers are responsible for collecting food for the queen and her brood in the nest. In many species, this is accomplished through the strategy of mass recruitment foraging, where workers play either of two roles: “scout” or “recruit.” Scouts actively forage; searching the area surrounding the nest for food sources, while recruits wait in the nest for summons to retrieve food from a location (Roulston and Silverman, 2002). When a scout discovers a food source, the scout, by some unknown mechanism, orients towards the nest, and lays down a pheromone trail of maximum efficiency (one that follows the straightest path) between the food and the nest (Hölldobler and Wilson, 1994). The scout then recruits nestmates to follow the trail and retrieve food for the colony. Ants that successfully retrieve food from a site reinforce the trail, thus informing their nestmates that there is more food to be gotten. When the food source is depleted, the trail is no longer reinforced and scouts search for new sources of food.

It is useful for the scout to lay down a trail of maximum energy-efficiency to ensure that the least amount of energy is expended to obtain food and to ensure that the pheromone trail will be short enough for it to not dissipate too quickly, which would result in the food being lost to the colony until rediscovered (Denny et al, 2001). Determining how scouts find the shortest path will give greater insight into how these social insects interact and communicate with one another to construct such complex, yet efficient societies. It seems possible that any one or a combination of the following mechanisms could contribute to an ants ability to choose the shortest path: 1) that they keep track of their position in relation to the nest by means of a form of path integration (internal direction and sensations) 2) that they use external visual landmarks, such as the sun, as references to determine their position 3) that there is a volatile colony odor exuding from the nest, so that the scout can literally smell the way home 4) that ants have a form of magnetosense that enables the scout to sense relative direction in a magnetic field, or 5) that the scouts sense particular vibrations through the ground, emitting from the nest. Some species of desert ants have been known to use approximate path integration (Hartmann and Wehner, 1995). It does not seem likely that they are able to utilize external landmarks, as ants have a poorly developed sense of sight (Hölldobler and Wilson, 1994). A colony odor, comprised principally of various oily secretions, thus not volatile, has been observed. (Hölldobler and Wilson…) It is used primarily in identifying individual ants as friend or foe. To my knowledge, no experiments have been conducted on colony vibrations. Some types of tortoises and birds have demonstrated magnetosensing, and more recently the spiny lobster has been found to have remarkable abilities for magnetosensing; they are able to find their way in almost complete darkness back to their nest every night from tens of yards away (Lohmann, 1995). The hypotheses of magnetosense, path integration, and colony odor were tested. The purpose of this experiment was to rank the strength of these mechanisms in determining the scout’s choice of path from the food source back to the nest.

MATERIALS AND METHODS
Tapinoma sessile (Formicidae: Hymenoptera), the common odorous house ant, was chosen as the model organism because they are quite common, readily available, and easy to maintain, and utilize the mass-recruitment strategy. T. sessile is a polygynous species. The colony for this experiment was obtained from Jules Silverman’s lab at North Carolina State University. Very few studies have been performed using T. sessile. The T. sessile colony was divided among five 1.0 cm by 7.5 cm test tubes. The bottom half of each tube contained water, and a cotton plug was above this to keep the rest of the tube dry, but moist (see FIG. 1). The ant colony was kept in an open container that was 41 cm by 33 cm by 9 cm. The inside edge of the container was coated with Fluon™, a polymer lubricant that provides little to no traction for ants. Supplementary food (peanut butter, grape jelly, and tuna, alternately) was available in 1 mL tubes, as well as 20 mL of 25% by volume sugar water. Before experimenting, ants were starved for approximately 24 hours.

One apparatus was designed to test each mechanism. The apparatuses had a nest tube attached at one end, from which the scouts emerged and made a decision to take either the Northern tube or the Southern tube (see FIG. 2). These transparent, 1 cm diameter tubes both led to a food source; tuna and grape jelly were used, alternately. Ants were familiarized for at least 24 hours with each food source before they were presented in an apparatus. Apparatuses differed in the length of the North and South tubes and the directness of approach to the nest from the food (curve of the tube).


The control, or magnetosense apparatus tested for cardinal bias. Because the North and South tubes are identical in length and shape, they both yield an equally direct path to the nest. If there were no cardinal direction preference, it would be expected that half of the scouts would take the North tube and half would take the South tube.


The path integration apparatus tests for the ability of a scout to keep track of its position in relation to the nest internally, committing its sensations; turns and velocities, to memory and deriving the shortest path back. If path integration were stronger than any cardinal bias, more ants would be expected to take the shorter path (see FIG. 2) back to the nest from the food. The shorter path is also a more direct path to the nest; it is counter-intuitive to move away from the nest when attempting to take the shortest path. While ants may also have taken the shorter path because the colony smell would be stronger, this was controlled for with the colony odor treatment. If path integration were not used, the scouts would be expected to choose the short path from the food back to the nest in approximately half of the trials, and the long path in the other half.

In the colony odor apparatus, the angle away from the nest on the way back from the food is equal for both tubes, whereas the lengths are different. The expectation is that any colony odor would be weaker from the end of the long tube than the short tube. Scouts using colony odor as a mechanism for choosing the optimal path would choose the short tube where the scent was stronger. If there were no effect of colony odor on path choice, then half of the ants should have chosen the long path, and the other half the short.

Directional (North or South) decisions were measured at four places: 1) when the ant leaves the nest and enters the setup (Initial Out), 2) when the ant arrives at the food (which tube it arrives from: Food Arrival), 3) when the ant leaves the food source to return to the nest (Initial Back), and 4) when the ant arrives back at the nest (Nest Arrival) (see FIG. 2). By making inter- and intra-apparatus comparisons, it was possible to assess the strength of each investigated mechanism. 

In each trial, only the first ant to emerge from the tube was experimented with. All other ants were stopped from emerging by the insertion of a thin cotton barrier. After each trial, the scout involved was retired from any further experimentation. In half of the trials, apparatuses were placed with the food in the West, and for the other half of the trials each setup was rotated 180 degrees.  All three treatments were given each day, and the treatments were ordered in a Latin Square design over three days.

RESULTS AND DISCUSSION

Because of time constraints, not all ants were given time to complete the trial. Thus, there are fewer data points for decisions observed at later times, such as initial back and nest arrival, than for earlier ones, such as initial out and food arrival. Scouts were observed for no more than 35 minutes.


The control treatment’s initial out data showed that 12 scouts chose the North path and 6 chose the South path (see FIG. 3). Therefore, foragers are twice as likely to go North (66.7%) as South. This is corroborated by a total average initial out for all treatments of 65.6% North. 55% of the scouts in the internal direction treatment went north on the way out, and 78.9% went North in the colony odor treatment (see FIG. 4 & 5). Approximately half of the scouts in the internal direction treatment initially went out on the long path to the food (11 of 20), and the rest chose the short path. It may be inferred from this that the ants could not sense the food when they made this decision, as the smell should be stronger from the shorter tube. In the colony odor treatment, 15 of the 19 ants took the North route, and 11 of these also took the long path. All four of the scouts that took the South path also took the long path. The North bias is present, and there is no visible effect of food odor on initial out choice.


The North bias observed in the Initial Out data is corroborated by the Initial Back data for the path integration and colony odor treatments, but inexplicably, not by the magnetosense data. Twice as many ants took the North path (4 ants) in the colony odor initial back as took the South path (2 ants) (see FIG. 8). All of these ants also took the longer path. Only one of the two ants that went south took the short path. Therefore, colony odor does not have as strong an effect on the scout’s path choice as the cardinal bias towards North does. The initial back data for the path integration treatment shows that the ants that took the short path were in the majority and were split evenly between the North and South tubes (see FIG. 7). Two of the ten ants chose the long path, but also chose North. Cumulatively, this shows us that some form of path integration is stronger than either colony odor or the cardinal bias. The control initial back data shows us that almost twice as many ants chose South (9) over North (5) (see FIG. 6). This is inconsistent with the cardinal bias observed to this point. It is possible that scouts are also biased to take the path not previously taken in ambiguous situations, as in the control. A comparison of the path initially taken out versus the path initially taken back by the scouts, in terms of cardinal direction, shows that in the colony odor and internal direction treatments, more ants went North both on the way out and on the way back than any other combination of direction choices out and back. However, in the control, one ant went North both out and back, while seven others went out North and came back South. No trends were apparent in taking the same (or different) path back than the one taken out.


Ant colonies rely on scouts to find food sources and guide other foragers to them by forging pheromone trails. These paths must be as efficient as possible to help ensure the survival of the colony. Although these scouts have limited senses and only a neural net (not true brains), they are able to navigate entirely foreign territory and find their way back to the colony using a form of path integration and perhaps a magnetosense.
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FIGURE 2: Experiment Treatments
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FIGURE 3: Initial out data for control treatment: number of ants 

that chose North and South Paths
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FIGURE 4: Initial out data for internal direction treatment: number of ants that chose North and South paths, and which ants took the short and long paths 
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FIGURE 5: Initial out data for colony odor treatment: number of ants that chose North and South paths, and which ants took the short and long paths
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FIGURE 6: Initial back data for control treatment: number of ants 

that chose North and South Paths
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FIGURE 7: Initial back data for internal direction treatment: number of ants that 

chose North and South paths, and which ants took the short and long paths 
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FIGURE 8: Initial back data for colony odor treatment: number of ants that 

chose North and South paths, and which ants took the short and long paths
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								Data Sorting

						Conventions: No = Northern Route, So = Southern, Sh = Short Path, Lo = Long (where applicable)

		Date		Expt. Type		Expt. #		Tube		Starved (hrs)		Initial Out		Init. Out: Len.		Init. Out: Card.		Food Arrival		Food Arr.: Len.		Food Arr.: Card.		Initial Back		Init. Back: Len.		Init. Back: Card.		Nest Arrival		Nest Arr.: Len.		Nest Arr.: Card.		Orient.

		20-Feb		Colony Odor		1		5		24		L 20:20		Lo		No																				1

		24-Feb		Colony Odor		3		2		24.67		L 15:45		Lo		No																				1

		25-Feb		Colony Odor		1		5		24		L 11:15		Lo		No																				1

		26-Feb		Colony Odor		2		2		23		L 2:45		Lo		No		L 5:35		Lo		No		L 5:47		Lo		No		L 6:34		Lo		No		1

		27-Feb		Colony Odor		3		4		25		L 21:00		Lo		No		L 21:53		Lo		No		L 22:45		Lo		No		L 23:31		Lo		No		1

		20-Mar		Colony Odor		2		2		24		L 29:15		Lo		No																				1

		25-Mar		Colony Odor		1		1		24		L 5:08		Lo		No		R 12:25		Sh		So		R 12:30		Sh		So		R 13:25		Sh		So		1

		26-Mar		Colony Odor		2		4		24.5		L 3:24		Lo		No		L 27:50		Lo		No		L 27:54		Lo		No								1

		1-Apr		Colony Odor		3		5		24		L 25:07		Lo		No																				1

		2-Apr		Colony Odor		1		2		23		L 2:15		Lo		No		L 7:40		Lo		No		L 7:50		Lo		No		L 8:52		Lo		No		1

		18-Feb		Internal Direction		2		1		24.33		L 26:10		Lo		No																				1

		25-Feb		Internal Direction		3		5		25		L 11:25		Lo		No		R 25:55		Sh		So		L 26:05		Lo		No		R 26:37		Lo		So		1

		26-Feb		Internal Direction		1		2		22.5		L 22:45		Lo		No		R 25:44		Sh		So		L 25:48		Lo		No		R 31:36		Lo		So		1

		19-Mar		Internal Direction		2		1		24.33		L 27:35		Lo		No																				1

		20-Mar		Internal Direction		1		2		23.5		R 3:00		Sh		So		R 3:52		Sh		So		R 4:06		Sh		So		R 17:30		Sh		So		1

		25-Mar		Internal Direction		2		3		24.5		R 7:17		Sh		So		R 11:40		Sh		So		R 15:45		Sh		So		R 16:56		Sh		So		1

		26-Mar		Internal Direction		3		4		25		L 15:20		Lo		No		R 20:17		Sh		So		R 20:36		Sh		So		R 21:52		Sh		So		1

		27-Mar		Internal Direction		1		1		24		L 3:00		Lo		No																				1

		1-Apr		Internal Direction		1		5		23		R 5:00		Sh		So		R 5:50		Sh		So		R 6:52		Sh		So		R 7:42		Sh		So		1

		2-Apr		Internal Direction		3		3		24		R 29:50		Sh		So																				1

		18-Feb		Control		1		1		24		L 18:40				No		L 19:05				No		R 19:12				So		R 20:50				So		1

		24-Feb		Control		1		2		24		L 7:00				No		L 7:33				No		R 7:54				So		R 8:44				So		1

		24-Feb		Control		1		1		24		L 17:55				No		L 29:27				No		L 30:50				No		R 33:18				So		1

		25-Feb		Control		2		4		24.5		L 1:45				No		L 3:20				No		R 3:25				So		L 6:37				No		1

		26-Feb		Control		3		2		24.67		L 15:30				No		L 19:42				No		R 20:04				So		L 23:30				No		1

		27-Feb		Control		1		3		24		L 23:20				No		L 26:50				No		L 27:00				No		L 34:55				No		1

		20-Mar		Control		3		3		24.5		R 4:25				So		R 4:52				So		L 5:00				No		R 15:47				So		1

		26-Mar		Control		1		4		24		R 22:50				So																				1

		2-Apr		Control		2		2		23.2		R 9:00				So		R 9:18				So		L 9:27				No		L 9:58				No		1

		3-Apr		Control		1		1		24		R 17:50				So																				1

		18-Feb		Colony Odor		3		1		24.83		L 21:50		Sh		No																				2

		20-Feb		Colony Odor		1		4		24		R 8:40		Lo		So																				2

		24-Feb		Colony Odor		3		1		25		R 7:17		Lo		So																				2

		25-Feb		Colony Odor		1		4		24		L 0:55		Sh		No																				2

		26-Feb		Colony Odor		2		1		23		L 14:10		Sh		No																				2

		20-Mar		Colony Odor		2		3		24		L 23:15		Sh		No																				2

		25-Mar		Colony Odor		1		3		24		L 7:00		Sh		No																				2

		26-Mar		Colony Odor		2		5		24.5		R 8:10		Lo		So		L 21:30		Sh		No		R 21:40		Lo		So		R 24:36		Lo		So		2

		27-Mar		Colony Odor		3		2		25		R 0:05		Lo		So																				2

		19-Feb		Internal Direction		1		3		24		R 28:30		Lo		So		R 29:30		Lo		So		L 29:34		Sh		No		L 30:00		Sh		No		2

		24-Feb		Internal Direction		2		1		24.5		L 27:55		Sh		No		L 29:35		Sh		No														2

		25-Feb		Internal Direction		3		4		25		L 25:04		Sh		No																				2

		26-Feb		Internal Direction		1		1		22.5		R 17:30		Lo		So																				2

		27-Feb		Internal Direction		2		4		24.5		L 18:40		Sh		No		L 29:25		Sh		No		L 29:40		Sh		No		L 31:20		Sh		No		2

		25-Mar		Internal Direction		2		1		24.33		R 24:07		Lo		So																				2

		26-Mar		Internal Direction		3		5		25		R 13:47		Lo		So		L 17:20		Sh		No		L 18:02		Sh		No		L 18:35		Sh		No		2

		27-Mar		Internal Direction		1		2		24		L 18:15		Sh		No																				2

		1-Apr		Internal Direction		1		1		23		L 25:20		Sh		No		L 25:30		Sh		No		L 26:20		Sh		No		L 26:50		Sh		No		2

		2-Apr		Internal Direction		3		2		23.5		R 17:00		Lo		So																				2

		25-Feb		Control		2		5		24.5		L 2:20				No		L 4:40				No		L 4:53				No		R 8:30				So		2

		27-Feb		Control		1		4		24		R 9:40				So		R 28:02				So		R 28:50				So		R 29:17				So		2

		19-Mar		Control		1		1		24		L 7:55				No		R 13:50				So		R 17:00				So		L 19:37				No		2

		20-Mar		Control		3		2		24.5		R 0:45				So		R 1:20				So		R 2:15				So		R 4:38				So		2

		26-Mar		Control		1		5		24		L 14:24				No		R 22:07				So		R 26:13				So		L 29:56				No		2

		27-Mar		Control		2		1		24.5		L 21:40				No		L 23:00				No		R 24:20				So								2

		2-Apr		Control		2		3		23.5		L 20:39				No																				2

		3-Apr		Control		1		5		24		L 20:45				No																				2





sort

		Date		Expt. Type		Expt. #		Tube		Starved (hrs)		Initial Out		Init. Out: Length		Init. Out: Cardinal		Food Arrival		Food Arr.: Length		Food Arr.: Cardinal		Initial Back		Init. Back: Length		Init. Back: Cardinal		Nest Arrival		Nest Arr.: Length		Nest Arr.: Cardinal		Orient.

		2-Apr		Colony Odor		1		2		23		L 2:15		Lo		No		L 7:40		Lo		No		L 7:50		Lo		No		L 8:52		Lo		No		1

		26-Feb		Colony Odor		2		2		23		L 2:45		Lo		No		L 5:35		Lo		No		L 5:47		Lo		No		L 6:34		Lo		No		1

		27-Feb		Colony Odor		3		4		25		L 21:00		Lo		No		L 21:53		Lo		No		L 22:45		Lo		No		L 23:31		Lo		No		1

		26-Mar		Colony Odor		2		5		24.5		R 8:10		Lo		So		L 21:30		Sh		No		R 21:40		Lo		So		R 24:36		Lo		So		2

		25-Mar		Colony Odor		1		1		24		L 5:08		Lo		No		R 12:25		Sh		So		R 12:30		Sh		So		R 13:25		Sh		So		1

		26-Mar		Colony Odor		2		4		24.5		L 3:24		Lo		No		L 27:50		Lo		No		L 27:54		Lo		No								1

		20-Feb		Colony Odor		1		5		24		L 20:20		Lo		No																				1

		25-Feb		Colony Odor		1		5		24		L 11:15		Lo		No																				1

		20-Mar		Colony Odor		2		2		24		L 29:15		Lo		No																				1

		24-Feb		Colony Odor		3		2		24.67		L 15:45		Lo		No																				1

		1-Apr		Colony Odor		3		5		24		L 25:07		Lo		No																				1

		20-Feb		Colony Odor		1		4		24		R 8:40		Lo		So																				2

		24-Feb		Colony Odor		3		1		25		R 7:17		Lo		So																				2

		27-Mar		Colony Odor		3		2		25		R 0:05		Lo		So																				2

		25-Feb		Colony Odor		1		4		24		L 0:55		Sh		No																				2

		25-Mar		Colony Odor		1		3		24		L 7:00		Sh		No																				2

		26-Feb		Colony Odor		2		1		23		L 14:10		Sh		No																				2

		20-Mar		Colony Odor		2		3		24		L 23:15		Sh		No																				2

		18-Feb		Colony Odor		3		1		24.83		L 21:50		Sh		No																				2

		27-Feb		Control		1		3		24		L 23:20				No		L 26:50				No		L 27:00				No		L 34:55				No		1

		25-Feb		Control		2		4		24.5		L 1:45				No		L 3:20				No		R 3:25				So		L 6:37				No		1

		26-Feb		Control		3		2		24.67		L 15:30				No		L 19:42				No		R 20:04				So		L 23:30				No		1

		19-Mar		Control		1		1		24		L 7:55				No		R 13:50				So		R 17:00				So		L 19:37				No		2

		26-Mar		Control		1		5		24		L 14:24				No		R 22:07				So		R 26:13				So		L 29:56				No		2

		2-Apr		Control		2		2		23.2		R 9:00				So		R 9:18				So		L 9:27				No		L 9:58				No		1

		24-Feb		Control		1		1		24		L 17:55				No		L 29:27				No		L 30:50				No		R 33:18				So		1

		25-Feb		Control		2		5		24.5		L 2:20				No		L 4:40				No		L 4:53				No		R 8:30				So		2

		18-Feb		Control		1		1		24		L 18:40				No		L 19:05				No		R 19:12				So		R 20:50				So		1

		24-Feb		Control		1		2		24		L 7:00				No		L 7:33				No		R 7:54				So		R 8:44				So		1

		20-Mar		Control		3		3		24.5		R 4:25				So		R 4:52				So		L 5:00				No		R 15:47				So		1

		27-Feb		Control		1		4		24		R 9:40				So		R 28:02				So		R 28:50				So		R 29:17				So		2

		20-Mar		Control		3		2		24.5		R 0:45				So		R 1:20				So		R 2:15				So		R 4:38				So		2

		27-Mar		Control		2		1		24.5		L 21:40				No		L 23:00				No		R 24:20				So								2

		3-Apr		Control		1		5		24		L 20:45				No																				2

		2-Apr		Control		2		3		23.5		L 20:39				No																				2

		26-Mar		Control		1		4		24		R 22:50				So																				1

		3-Apr		Control		1		1		24		R 17:50				So																				1

		26-Feb		Internal Direction		1		2		22.5		L 22:45		Lo		No		R 25:44		Sh		So		L 25:48		Lo		No		R 31:36		Lo		So		1

		25-Feb		Internal Direction		3		5		25		L 11:25		Lo		No		R 25:55		Sh		So		L 26:05		Lo		No		R 26:37		Lo		So		1

		19-Feb		Internal Direction		1		3		24		R 28:30		Lo		So		R 29:30		Lo		So		L 29:34		Sh		No		L 30:00		Sh		No		2

		26-Mar		Internal Direction		3		5		25		R 13:47		Lo		So		L 17:20		Sh		No		L 18:02		Sh		No		L 18:35		Sh		No		2

		1-Apr		Internal Direction		1		1		23		L 25:20		Sh		No		L 25:30		Sh		No		L 26:20		Sh		No		L 26:50		Sh		No		2

		27-Feb		Internal Direction		2		4		24.5		L 18:40		Sh		No		L 29:25		Sh		No		L 29:40		Sh		No		L 31:20		Sh		No		2

		26-Mar		Internal Direction		3		4		25		L 15:20		Lo		No		R 20:17		Sh		So		R 20:36		Sh		So		R 21:52		Sh		So		1

		20-Mar		Internal Direction		1		2		23.5		R 3:00		Sh		So		R 3:52		Sh		So		R 4:06		Sh		So		R 17:30		Sh		So		1

		1-Apr		Internal Direction		1		5		23		R 5:00		Sh		So		R 5:50		Sh		So		R 6:52		Sh		So		R 7:42		Sh		So		1

		25-Mar		Internal Direction		2		3		24.5		R 7:17		Sh		So		R 11:40		Sh		So		R 15:45		Sh		So		R 16:56		Sh		So		1

		24-Feb		Internal Direction		2		1		24.5		L 27:55		Sh		No		L 29:35		Sh		No														2

		27-Mar		Internal Direction		1		1		24		L 3:00		Lo		No																				1

		18-Feb		Internal Direction		2		1		24.33		L 26:10		Lo		No																				1

		19-Mar		Internal Direction		2		1		24.33		L 27:35		Lo		No																				1

		26-Feb		Internal Direction		1		1		22.5		R 17:30		Lo		So																				2

		25-Mar		Internal Direction		2		1		24.33		R 24:07		Lo		So																				2

		2-Apr		Internal Direction		3		2		23.5		R 17:00		Lo		So																				2

		27-Mar		Internal Direction		1		2		24		L 18:15		Sh		No																				2

		25-Feb		Internal Direction		3		4		25		L 25:04		Sh		No																				2

		2-Apr		Internal Direction		3		3		24		R 29:50		Sh		So																				1





ratios

		Ratios – Short : Long and South : North

		Experiment		Initial Out: Length		Initial Out: Cardinal		Food Arrival: Length		Food Arrival: Cardinal		Initial Back: Length		Initial Back: Cardinal		Nest Arrival: Length		Nest Arrival: Cardinal

		Control				6:12				6:08				9:05				7:06

		Colony Odor		5:11		4:12		2:04		1:05		1:05		2:04		1:04		2:03

		Internal Dir.		9:11		9:11		10:01		7:04		8:02		4:06		8:02		6:04

		Percentage of Ants that Chose North or Short

		Experiment		Initial Out: Length		Initial Out: Cardinal		Food Arrival: Length		Food Arrival: Cardinal		Initial Back: Length		Initial Back: Cardinal		Nest Arrival: Length		Nest Arrival: Cardinal

		Control				66.7				57.1				35.7				46.2

		Colony Odor		31.3		75		33.3		83.3		16.7		66.7		20		60

		Internal Dir.		45		55		90.9		36.4		80		60		80		20

		Average		53.8		65.6		62.1		58.9		48.35		54.1		50		42.1

		Control: Initial Out								Control: Food Arrival								Control: Initial Back								Control: Nest Arrival

		North		12						North		8						North		5						North		6

		South		6						South		6						South		9						South		7

		Internal Direction: Initial Out								Internal Direction: Food Arrival								Internal Direction: Initial Back								Internal Direction: Nest Arrival

				Long		Short						Long		Short						Long		Short						Long		Short

		North		6		5				North		0		4				North		2		4				North		0		4

		South		5		4				South		1		6				South		0		4				South		2		4

		Colony Odor: Initial Out								Colony Odor: Food Arrival								Colony Odor: Initial Back								Colony Odor: Nest Arrival

				Long		Short						Long		Short						Long		Short						Long		Short

		North		10		5				North		4		1				North		4		0				North		3		0

		South		4		0				South		0		1				South		1		1				South		1		1
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data

								Data Sorting

						Conventions: No = Northern Route, So = Southern, Sh = Short Path, Lo = Long (where applicable)

		Date		Expt. Type		Expt. #		Tube		Starved (hrs)		Initial Out		Init. Out: Len.		Init. Out: Card.		Food Arrival		Food Arr.: Len.		Food Arr.: Card.		Initial Back		Init. Back: Len.		Init. Back: Card.		Nest Arrival		Nest Arr.: Len.		Nest Arr.: Card.		Orient.

		20-Feb		Colony Odor		1		5		24		L 20:20		Lo		No																				1

		24-Feb		Colony Odor		3		2		24.67		L 15:45		Lo		No																				1

		25-Feb		Colony Odor		1		5		24		L 11:15		Lo		No																				1

		26-Feb		Colony Odor		2		2		23		L 2:45		Lo		No		L 5:35		Lo		No		L 5:47		Lo		No		L 6:34		Lo		No		1

		27-Feb		Colony Odor		3		4		25		L 21:00		Lo		No		L 21:53		Lo		No		L 22:45		Lo		No		L 23:31		Lo		No		1

		20-Mar		Colony Odor		2		2		24		L 29:15		Lo		No																				1

		25-Mar		Colony Odor		1		1		24		L 5:08		Lo		No		R 12:25		Sh		So		R 12:30		Sh		So		R 13:25		Sh		So		1

		26-Mar		Colony Odor		2		4		24.5		L 3:24		Lo		No		L 27:50		Lo		No		L 27:54		Lo		No								1

		1-Apr		Colony Odor		3		5		24		L 25:07		Lo		No																				1

		2-Apr		Colony Odor		1		2		23		L 2:15		Lo		No		L 7:40		Lo		No		L 7:50		Lo		No		L 8:52		Lo		No		1

		18-Feb		Internal Direction		2		1		24.33		L 26:10		Lo		No																				1

		25-Feb		Internal Direction		3		5		25		L 11:25		Lo		No		R 25:55		Sh		So		L 26:05		Lo		No		R 26:37		Lo		So		1

		26-Feb		Internal Direction		1		2		22.5		L 22:45		Lo		No		R 25:44		Sh		So		L 25:48		Lo		No		R 31:36		Lo		So		1

		19-Mar		Internal Direction		2		1		24.33		L 27:35		Lo		No																				1

		20-Mar		Internal Direction		1		2		23.5		R 3:00		Sh		So		R 3:52		Sh		So		R 4:06		Sh		So		R 17:30		Sh		So		1

		25-Mar		Internal Direction		2		3		24.5		R 7:17		Sh		So		R 11:40		Sh		So		R 15:45		Sh		So		R 16:56		Sh		So		1

		26-Mar		Internal Direction		3		4		25		L 15:20		Lo		No		R 20:17		Sh		So		R 20:36		Sh		So		R 21:52		Sh		So		1

		27-Mar		Internal Direction		1		1		24		L 3:00		Lo		No																				1

		1-Apr		Internal Direction		1		5		23		R 5:00		Sh		So		R 5:50		Sh		So		R 6:52		Sh		So		R 7:42		Sh		So		1

		2-Apr		Internal Direction		3		3		24		R 29:50		Sh		So																				1

		18-Feb		Control		1		1		24		L 18:40				No		L 19:05				No		R 19:12				So		R 20:50				So		1

		24-Feb		Control		1		2		24		L 7:00				No		L 7:33				No		R 7:54				So		R 8:44				So		1

		24-Feb		Control		1		1		24		L 17:55				No		L 29:27				No		L 30:50				No		R 33:18				So		1

		25-Feb		Control		2		4		24.5		L 1:45				No		L 3:20				No		R 3:25				So		L 6:37				No		1

		26-Feb		Control		3		2		24.67		L 15:30				No		L 19:42				No		R 20:04				So		L 23:30				No		1

		27-Feb		Control		1		3		24		L 23:20				No		L 26:50				No		L 27:00				No		L 34:55				No		1

		20-Mar		Control		3		3		24.5		R 4:25				So		R 4:52				So		L 5:00				No		R 15:47				So		1

		26-Mar		Control		1		4		24		R 22:50				So																				1

		2-Apr		Control		2		2		23.2		R 9:00				So		R 9:18				So		L 9:27				No		L 9:58				No		1

		3-Apr		Control		1		1		24		R 17:50				So																				1

		18-Feb		Colony Odor		3		1		24.83		L 21:50		Sh		No																				2

		20-Feb		Colony Odor		1		4		24		R 8:40		Lo		So																				2

		24-Feb		Colony Odor		3		1		25		R 7:17		Lo		So																				2

		25-Feb		Colony Odor		1		4		24		L 0:55		Sh		No																				2

		26-Feb		Colony Odor		2		1		23		L 14:10		Sh		No																				2

		20-Mar		Colony Odor		2		3		24		L 23:15		Sh		No																				2

		25-Mar		Colony Odor		1		3		24		L 7:00		Sh		No																				2

		26-Mar		Colony Odor		2		5		24.5		R 8:10		Lo		So		L 21:30		Sh		No		R 21:40		Lo		So		R 24:36		Lo		So		2

		27-Mar		Colony Odor		3		2		25		R 0:05		Lo		So																				2

		19-Feb		Internal Direction		1		3		24		R 28:30		Lo		So		R 29:30		Lo		So		L 29:34		Sh		No		L 30:00		Sh		No		2

		24-Feb		Internal Direction		2		1		24.5		L 27:55		Sh		No		L 29:35		Sh		No														2

		25-Feb		Internal Direction		3		4		25		L 25:04		Sh		No																				2

		26-Feb		Internal Direction		1		1		22.5		R 17:30		Lo		So																				2

		27-Feb		Internal Direction		2		4		24.5		L 18:40		Sh		No		L 29:25		Sh		No		L 29:40		Sh		No		L 31:20		Sh		No		2

		25-Mar		Internal Direction		2		1		24.33		R 24:07		Lo		So																				2

		26-Mar		Internal Direction		3		5		25		R 13:47		Lo		So		L 17:20		Sh		No		L 18:02		Sh		No		L 18:35		Sh		No		2

		27-Mar		Internal Direction		1		2		24		L 18:15		Sh		No																				2

		1-Apr		Internal Direction		1		1		23		L 25:20		Sh		No		L 25:30		Sh		No		L 26:20		Sh		No		L 26:50		Sh		No		2

		2-Apr		Internal Direction		3		2		23.5		R 17:00		Lo		So																				2

		25-Feb		Control		2		5		24.5		L 2:20				No		L 4:40				No		L 4:53				No		R 8:30				So		2

		27-Feb		Control		1		4		24		R 9:40				So		R 28:02				So		R 28:50				So		R 29:17				So		2

		19-Mar		Control		1		1		24		L 7:55				No		R 13:50				So		R 17:00				So		L 19:37				No		2

		20-Mar		Control		3		2		24.5		R 0:45				So		R 1:20				So		R 2:15				So		R 4:38				So		2

		26-Mar		Control		1		5		24		L 14:24				No		R 22:07				So		R 26:13				So		L 29:56				No		2

		27-Mar		Control		2		1		24.5		L 21:40				No		L 23:00				No		R 24:20				So								2

		2-Apr		Control		2		3		23.5		L 20:39				No																				2

		3-Apr		Control		1		5		24		L 20:45				No																				2





sort

		Date		Expt. Type		Expt. #		Tube		Starved (hrs)		Initial Out		Init. Out: Length		Init. Out: Cardinal		Food Arrival		Food Arr.: Length		Food Arr.: Cardinal		Initial Back		Init. Back: Length		Init. Back: Cardinal		Nest Arrival		Nest Arr.: Length		Nest Arr.: Cardinal		Orient.

		2-Apr		Colony Odor		1		2		23		L 2:15		Lo		No		L 7:40		Lo		No		L 7:50		Lo		No		L 8:52		Lo		No		1

		26-Feb		Colony Odor		2		2		23		L 2:45		Lo		No		L 5:35		Lo		No		L 5:47		Lo		No		L 6:34		Lo		No		1

		27-Feb		Colony Odor		3		4		25		L 21:00		Lo		No		L 21:53		Lo		No		L 22:45		Lo		No		L 23:31		Lo		No		1

		26-Mar		Colony Odor		2		5		24.5		R 8:10		Lo		So		L 21:30		Sh		No		R 21:40		Lo		So		R 24:36		Lo		So		2

		25-Mar		Colony Odor		1		1		24		L 5:08		Lo		No		R 12:25		Sh		So		R 12:30		Sh		So		R 13:25		Sh		So		1

		26-Mar		Colony Odor		2		4		24.5		L 3:24		Lo		No		L 27:50		Lo		No		L 27:54		Lo		No								1

		20-Feb		Colony Odor		1		5		24		L 20:20		Lo		No																				1

		25-Feb		Colony Odor		1		5		24		L 11:15		Lo		No																				1

		20-Mar		Colony Odor		2		2		24		L 29:15		Lo		No																				1

		24-Feb		Colony Odor		3		2		24.67		L 15:45		Lo		No																				1

		1-Apr		Colony Odor		3		5		24		L 25:07		Lo		No																				1

		20-Feb		Colony Odor		1		4		24		R 8:40		Lo		So																				2

		24-Feb		Colony Odor		3		1		25		R 7:17		Lo		So																				2

		27-Mar		Colony Odor		3		2		25		R 0:05		Lo		So																				2

		25-Feb		Colony Odor		1		4		24		L 0:55		Sh		No																				2

		25-Mar		Colony Odor		1		3		24		L 7:00		Sh		No																				2

		26-Feb		Colony Odor		2		1		23		L 14:10		Sh		No																				2

		20-Mar		Colony Odor		2		3		24		L 23:15		Sh		No																				2

		18-Feb		Colony Odor		3		1		24.83		L 21:50		Sh		No																				2

		27-Feb		Control		1		3		24		L 23:20				No		L 26:50				No		L 27:00				No		L 34:55				No		1

		25-Feb		Control		2		4		24.5		L 1:45				No		L 3:20				No		R 3:25				So		L 6:37				No		1

		26-Feb		Control		3		2		24.67		L 15:30				No		L 19:42				No		R 20:04				So		L 23:30				No		1

		19-Mar		Control		1		1		24		L 7:55				No		R 13:50				So		R 17:00				So		L 19:37				No		2

		26-Mar		Control		1		5		24		L 14:24				No		R 22:07				So		R 26:13				So		L 29:56				No		2

		2-Apr		Control		2		2		23.2		R 9:00				So		R 9:18				So		L 9:27				No		L 9:58				No		1

		24-Feb		Control		1		1		24		L 17:55				No		L 29:27				No		L 30:50				No		R 33:18				So		1

		25-Feb		Control		2		5		24.5		L 2:20				No		L 4:40				No		L 4:53				No		R 8:30				So		2

		18-Feb		Control		1		1		24		L 18:40				No		L 19:05				No		R 19:12				So		R 20:50				So		1

		24-Feb		Control		1		2		24		L 7:00				No		L 7:33				No		R 7:54				So		R 8:44				So		1

		20-Mar		Control		3		3		24.5		R 4:25				So		R 4:52				So		L 5:00				No		R 15:47				So		1

		27-Feb		Control		1		4		24		R 9:40				So		R 28:02				So		R 28:50				So		R 29:17				So		2

		20-Mar		Control		3		2		24.5		R 0:45				So		R 1:20				So		R 2:15				So		R 4:38				So		2

		27-Mar		Control		2		1		24.5		L 21:40				No		L 23:00				No		R 24:20				So								2

		3-Apr		Control		1		5		24		L 20:45				No																				2

		2-Apr		Control		2		3		23.5		L 20:39				No																				2

		26-Mar		Control		1		4		24		R 22:50				So																				1

		3-Apr		Control		1		1		24		R 17:50				So																				1

		26-Feb		Internal Direction		1		2		22.5		L 22:45		Lo		No		R 25:44		Sh		So		L 25:48		Lo		No		R 31:36		Lo		So		1

		25-Feb		Internal Direction		3		5		25		L 11:25		Lo		No		R 25:55		Sh		So		L 26:05		Lo		No		R 26:37		Lo		So		1

		19-Feb		Internal Direction		1		3		24		R 28:30		Lo		So		R 29:30		Lo		So		L 29:34		Sh		No		L 30:00		Sh		No		2

		26-Mar		Internal Direction		3		5		25		R 13:47		Lo		So		L 17:20		Sh		No		L 18:02		Sh		No		L 18:35		Sh		No		2

		1-Apr		Internal Direction		1		1		23		L 25:20		Sh		No		L 25:30		Sh		No		L 26:20		Sh		No		L 26:50		Sh		No		2

		27-Feb		Internal Direction		2		4		24.5		L 18:40		Sh		No		L 29:25		Sh		No		L 29:40		Sh		No		L 31:20		Sh		No		2

		26-Mar		Internal Direction		3		4		25		L 15:20		Lo		No		R 20:17		Sh		So		R 20:36		Sh		So		R 21:52		Sh		So		1

		20-Mar		Internal Direction		1		2		23.5		R 3:00		Sh		So		R 3:52		Sh		So		R 4:06		Sh		So		R 17:30		Sh		So		1

		1-Apr		Internal Direction		1		5		23		R 5:00		Sh		So		R 5:50		Sh		So		R 6:52		Sh		So		R 7:42		Sh		So		1

		25-Mar		Internal Direction		2		3		24.5		R 7:17		Sh		So		R 11:40		Sh		So		R 15:45		Sh		So		R 16:56		Sh		So		1

		24-Feb		Internal Direction		2		1		24.5		L 27:55		Sh		No		L 29:35		Sh		No														2

		27-Mar		Internal Direction		1		1		24		L 3:00		Lo		No																				1

		18-Feb		Internal Direction		2		1		24.33		L 26:10		Lo		No																				1

		19-Mar		Internal Direction		2		1		24.33		L 27:35		Lo		No																				1

		26-Feb		Internal Direction		1		1		22.5		R 17:30		Lo		So																				2

		25-Mar		Internal Direction		2		1		24.33		R 24:07		Lo		So																				2

		2-Apr		Internal Direction		3		2		23.5		R 17:00		Lo		So																				2

		27-Mar		Internal Direction		1		2		24		L 18:15		Sh		No																				2

		25-Feb		Internal Direction		3		4		25		L 25:04		Sh		No																				2

		2-Apr		Internal Direction		3		3		24		R 29:50		Sh		So																				1





ratios

		Ratios – Short : Long and South : North

		Experiment		Initial Out: Length		Initial Out: Cardinal		Food Arrival: Length		Food Arrival: Cardinal		Initial Back: Length		Initial Back: Cardinal		Nest Arrival: Length		Nest Arrival: Cardinal

		Control				6:12				6:08				9:05				7:06

		Colony Odor		5:11		4:12		2:04		1:05		1:05		2:04		1:04		2:03

		Internal Dir.		9:11		9:11		10:01		7:04		8:02		4:06		8:02		6:04

		Percentage of Ants that Chose North or Short

		Experiment		Initial Out: Length		Initial Out: Cardinal		Food Arrival: Length		Food Arrival: Cardinal		Initial Back: Length		Initial Back: Cardinal		Nest Arrival: Length		Nest Arrival: Cardinal

		Control				66.7				57.1				35.7				46.2

		Colony Odor		31.3		75		33.3		83.3		16.7		66.7		20		60

		Internal Dir.		45		55		90.9		36.4		80		60		80		20

		Average		53.8		65.6		62.1		58.9		48.35		54.1		50		42.1

		Control: Initial Out								Control: Food Arrival								Control: Initial Back								Control: Nest Arrival

		North		12						North		8						North		5						North		6

		South		6						South		6						South		9						South		7

		Internal Direction: Initial Out								Internal Direction: Food Arrival								Internal Direction: Initial Back								Internal Direction: Nest Arrival

				Long		Short						Long		Short						Long		Short						Long		Short

		North		6		5				North		0		4				North		2		4				North		0		4

		South		5		4				South		1		6				South		0		4				South		2		4

		Colony Odor: Initial Out								Colony Odor: Food Arrival								Colony Odor: Initial Back								Colony Odor: Nest Arrival

				Long		Short						Long		Short						Long		Short						Long		Short

		North		10		5				North		4		1				North		4		0				North		3		0

		South		4		0				South		0		1				South		1		1				South		1		1
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data

								Data Sorting

						Conventions: No = Northern Route, So = Southern, Sh = Short Path, Lo = Long (where applicable)

		Date		Expt. Type		Expt. #		Tube		Starved (hrs)		Initial Out		Init. Out: Len.		Init. Out: Card.		Food Arrival		Food Arr.: Len.		Food Arr.: Card.		Initial Back		Init. Back: Len.		Init. Back: Card.		Nest Arrival		Nest Arr.: Len.		Nest Arr.: Card.		Orient.

		20-Feb		Colony Odor		1		5		24		L 20:20		Lo		No																				1

		24-Feb		Colony Odor		3		2		24.67		L 15:45		Lo		No																				1

		25-Feb		Colony Odor		1		5		24		L 11:15		Lo		No																				1

		26-Feb		Colony Odor		2		2		23		L 2:45		Lo		No		L 5:35		Lo		No		L 5:47		Lo		No		L 6:34		Lo		No		1

		27-Feb		Colony Odor		3		4		25		L 21:00		Lo		No		L 21:53		Lo		No		L 22:45		Lo		No		L 23:31		Lo		No		1

		20-Mar		Colony Odor		2		2		24		L 29:15		Lo		No																				1

		25-Mar		Colony Odor		1		1		24		L 5:08		Lo		No		R 12:25		Sh		So		R 12:30		Sh		So		R 13:25		Sh		So		1

		26-Mar		Colony Odor		2		4		24.5		L 3:24		Lo		No		L 27:50		Lo		No		L 27:54		Lo		No								1

		1-Apr		Colony Odor		3		5		24		L 25:07		Lo		No																				1

		2-Apr		Colony Odor		1		2		23		L 2:15		Lo		No		L 7:40		Lo		No		L 7:50		Lo		No		L 8:52		Lo		No		1

		18-Feb		Internal Direction		2		1		24.33		L 26:10		Lo		No																				1

		25-Feb		Internal Direction		3		5		25		L 11:25		Lo		No		R 25:55		Sh		So		L 26:05		Lo		No		R 26:37		Lo		So		1

		26-Feb		Internal Direction		1		2		22.5		L 22:45		Lo		No		R 25:44		Sh		So		L 25:48		Lo		No		R 31:36		Lo		So		1

		19-Mar		Internal Direction		2		1		24.33		L 27:35		Lo		No																				1

		20-Mar		Internal Direction		1		2		23.5		R 3:00		Sh		So		R 3:52		Sh		So		R 4:06		Sh		So		R 17:30		Sh		So		1

		25-Mar		Internal Direction		2		3		24.5		R 7:17		Sh		So		R 11:40		Sh		So		R 15:45		Sh		So		R 16:56		Sh		So		1

		26-Mar		Internal Direction		3		4		25		L 15:20		Lo		No		R 20:17		Sh		So		R 20:36		Sh		So		R 21:52		Sh		So		1

		27-Mar		Internal Direction		1		1		24		L 3:00		Lo		No																				1

		1-Apr		Internal Direction		1		5		23		R 5:00		Sh		So		R 5:50		Sh		So		R 6:52		Sh		So		R 7:42		Sh		So		1

		2-Apr		Internal Direction		3		3		24		R 29:50		Sh		So																				1

		18-Feb		Control		1		1		24		L 18:40				No		L 19:05				No		R 19:12				So		R 20:50				So		1

		24-Feb		Control		1		2		24		L 7:00				No		L 7:33				No		R 7:54				So		R 8:44				So		1

		24-Feb		Control		1		1		24		L 17:55				No		L 29:27				No		L 30:50				No		R 33:18				So		1

		25-Feb		Control		2		4		24.5		L 1:45				No		L 3:20				No		R 3:25				So		L 6:37				No		1

		26-Feb		Control		3		2		24.67		L 15:30				No		L 19:42				No		R 20:04				So		L 23:30				No		1

		27-Feb		Control		1		3		24		L 23:20				No		L 26:50				No		L 27:00				No		L 34:55				No		1

		20-Mar		Control		3		3		24.5		R 4:25				So		R 4:52				So		L 5:00				No		R 15:47				So		1

		26-Mar		Control		1		4		24		R 22:50				So																				1

		2-Apr		Control		2		2		23.2		R 9:00				So		R 9:18				So		L 9:27				No		L 9:58				No		1

		3-Apr		Control		1		1		24		R 17:50				So																				1

		18-Feb		Colony Odor		3		1		24.83		L 21:50		Sh		No																				2

		20-Feb		Colony Odor		1		4		24		R 8:40		Lo		So																				2

		24-Feb		Colony Odor		3		1		25		R 7:17		Lo		So																				2

		25-Feb		Colony Odor		1		4		24		L 0:55		Sh		No																				2

		26-Feb		Colony Odor		2		1		23		L 14:10		Sh		No																				2

		20-Mar		Colony Odor		2		3		24		L 23:15		Sh		No																				2

		25-Mar		Colony Odor		1		3		24		L 7:00		Sh		No																				2

		26-Mar		Colony Odor		2		5		24.5		R 8:10		Lo		So		L 21:30		Sh		No		R 21:40		Lo		So		R 24:36		Lo		So		2

		27-Mar		Colony Odor		3		2		25		R 0:05		Lo		So																				2

		19-Feb		Internal Direction		1		3		24		R 28:30		Lo		So		R 29:30		Lo		So		L 29:34		Sh		No		L 30:00		Sh		No		2

		24-Feb		Internal Direction		2		1		24.5		L 27:55		Sh		No		L 29:35		Sh		No														2

		25-Feb		Internal Direction		3		4		25		L 25:04		Sh		No																				2

		26-Feb		Internal Direction		1		1		22.5		R 17:30		Lo		So																				2

		27-Feb		Internal Direction		2		4		24.5		L 18:40		Sh		No		L 29:25		Sh		No		L 29:40		Sh		No		L 31:20		Sh		No		2

		25-Mar		Internal Direction		2		1		24.33		R 24:07		Lo		So																				2

		26-Mar		Internal Direction		3		5		25		R 13:47		Lo		So		L 17:20		Sh		No		L 18:02		Sh		No		L 18:35		Sh		No		2

		27-Mar		Internal Direction		1		2		24		L 18:15		Sh		No																				2

		1-Apr		Internal Direction		1		1		23		L 25:20		Sh		No		L 25:30		Sh		No		L 26:20		Sh		No		L 26:50		Sh		No		2

		2-Apr		Internal Direction		3		2		23.5		R 17:00		Lo		So																				2

		25-Feb		Control		2		5		24.5		L 2:20				No		L 4:40				No		L 4:53				No		R 8:30				So		2

		27-Feb		Control		1		4		24		R 9:40				So		R 28:02				So		R 28:50				So		R 29:17				So		2

		19-Mar		Control		1		1		24		L 7:55				No		R 13:50				So		R 17:00				So		L 19:37				No		2

		20-Mar		Control		3		2		24.5		R 0:45				So		R 1:20				So		R 2:15				So		R 4:38				So		2

		26-Mar		Control		1		5		24		L 14:24				No		R 22:07				So		R 26:13				So		L 29:56				No		2

		27-Mar		Control		2		1		24.5		L 21:40				No		L 23:00				No		R 24:20				So								2

		2-Apr		Control		2		3		23.5		L 20:39				No																				2

		3-Apr		Control		1		5		24		L 20:45				No																				2





sort

		Date		Expt. Type		Expt. #		Tube		Starved (hrs)		Initial Out		Init. Out: Length		Init. Out: Cardinal		Food Arrival		Food Arr.: Length		Food Arr.: Cardinal		Initial Back		Init. Back: Length		Init. Back: Cardinal		Nest Arrival		Nest Arr.: Length		Nest Arr.: Cardinal		Orient.

		2-Apr		Colony Odor		1		2		23		L 2:15		Lo		No		L 7:40		Lo		No		L 7:50		Lo		No		L 8:52		Lo		No		1

		26-Feb		Colony Odor		2		2		23		L 2:45		Lo		No		L 5:35		Lo		No		L 5:47		Lo		No		L 6:34		Lo		No		1

		27-Feb		Colony Odor		3		4		25		L 21:00		Lo		No		L 21:53		Lo		No		L 22:45		Lo		No		L 23:31		Lo		No		1

		26-Mar		Colony Odor		2		5		24.5		R 8:10		Lo		So		L 21:30		Sh		No		R 21:40		Lo		So		R 24:36		Lo		So		2

		25-Mar		Colony Odor		1		1		24		L 5:08		Lo		No		R 12:25		Sh		So		R 12:30		Sh		So		R 13:25		Sh		So		1

		26-Mar		Colony Odor		2		4		24.5		L 3:24		Lo		No		L 27:50		Lo		No		L 27:54		Lo		No								1

		20-Feb		Colony Odor		1		5		24		L 20:20		Lo		No																				1

		25-Feb		Colony Odor		1		5		24		L 11:15		Lo		No																				1

		20-Mar		Colony Odor		2		2		24		L 29:15		Lo		No																				1

		24-Feb		Colony Odor		3		2		24.67		L 15:45		Lo		No																				1

		1-Apr		Colony Odor		3		5		24		L 25:07		Lo		No																				1

		20-Feb		Colony Odor		1		4		24		R 8:40		Lo		So																				2

		24-Feb		Colony Odor		3		1		25		R 7:17		Lo		So																				2

		27-Mar		Colony Odor		3		2		25		R 0:05		Lo		So																				2

		25-Feb		Colony Odor		1		4		24		L 0:55		Sh		No																				2

		25-Mar		Colony Odor		1		3		24		L 7:00		Sh		No																				2

		26-Feb		Colony Odor		2		1		23		L 14:10		Sh		No																				2

		20-Mar		Colony Odor		2		3		24		L 23:15		Sh		No																				2

		18-Feb		Colony Odor		3		1		24.83		L 21:50		Sh		No																				2

		27-Feb		Control		1		3		24		L 23:20				No		L 26:50				No		L 27:00				No		L 34:55				No		1

		25-Feb		Control		2		4		24.5		L 1:45				No		L 3:20				No		R 3:25				So		L 6:37				No		1

		26-Feb		Control		3		2		24.67		L 15:30				No		L 19:42				No		R 20:04				So		L 23:30				No		1

		19-Mar		Control		1		1		24		L 7:55				No		R 13:50				So		R 17:00				So		L 19:37				No		2

		26-Mar		Control		1		5		24		L 14:24				No		R 22:07				So		R 26:13				So		L 29:56				No		2

		2-Apr		Control		2		2		23.2		R 9:00				So		R 9:18				So		L 9:27				No		L 9:58				No		1

		24-Feb		Control		1		1		24		L 17:55				No		L 29:27				No		L 30:50				No		R 33:18				So		1

		25-Feb		Control		2		5		24.5		L 2:20				No		L 4:40				No		L 4:53				No		R 8:30				So		2

		18-Feb		Control		1		1		24		L 18:40				No		L 19:05				No		R 19:12				So		R 20:50				So		1

		24-Feb		Control		1		2		24		L 7:00				No		L 7:33				No		R 7:54				So		R 8:44				So		1

		20-Mar		Control		3		3		24.5		R 4:25				So		R 4:52				So		L 5:00				No		R 15:47				So		1

		27-Feb		Control		1		4		24		R 9:40				So		R 28:02				So		R 28:50				So		R 29:17				So		2

		20-Mar		Control		3		2		24.5		R 0:45				So		R 1:20				So		R 2:15				So		R 4:38				So		2

		27-Mar		Control		2		1		24.5		L 21:40				No		L 23:00				No		R 24:20				So								2

		3-Apr		Control		1		5		24		L 20:45				No																				2

		2-Apr		Control		2		3		23.5		L 20:39				No																				2

		26-Mar		Control		1		4		24		R 22:50				So																				1

		3-Apr		Control		1		1		24		R 17:50				So																				1

		26-Feb		Internal Direction		1		2		22.5		L 22:45		Lo		No		R 25:44		Sh		So		L 25:48		Lo		No		R 31:36		Lo		So		1

		25-Feb		Internal Direction		3		5		25		L 11:25		Lo		No		R 25:55		Sh		So		L 26:05		Lo		No		R 26:37		Lo		So		1

		19-Feb		Internal Direction		1		3		24		R 28:30		Lo		So		R 29:30		Lo		So		L 29:34		Sh		No		L 30:00		Sh		No		2

		26-Mar		Internal Direction		3		5		25		R 13:47		Lo		So		L 17:20		Sh		No		L 18:02		Sh		No		L 18:35		Sh		No		2

		1-Apr		Internal Direction		1		1		23		L 25:20		Sh		No		L 25:30		Sh		No		L 26:20		Sh		No		L 26:50		Sh		No		2

		27-Feb		Internal Direction		2		4		24.5		L 18:40		Sh		No		L 29:25		Sh		No		L 29:40		Sh		No		L 31:20		Sh		No		2

		26-Mar		Internal Direction		3		4		25		L 15:20		Lo		No		R 20:17		Sh		So		R 20:36		Sh		So		R 21:52		Sh		So		1

		20-Mar		Internal Direction		1		2		23.5		R 3:00		Sh		So		R 3:52		Sh		So		R 4:06		Sh		So		R 17:30		Sh		So		1

		1-Apr		Internal Direction		1		5		23		R 5:00		Sh		So		R 5:50		Sh		So		R 6:52		Sh		So		R 7:42		Sh		So		1

		25-Mar		Internal Direction		2		3		24.5		R 7:17		Sh		So		R 11:40		Sh		So		R 15:45		Sh		So		R 16:56		Sh		So		1

		24-Feb		Internal Direction		2		1		24.5		L 27:55		Sh		No		L 29:35		Sh		No														2

		27-Mar		Internal Direction		1		1		24		L 3:00		Lo		No																				1

		18-Feb		Internal Direction		2		1		24.33		L 26:10		Lo		No																				1

		19-Mar		Internal Direction		2		1		24.33		L 27:35		Lo		No																				1

		26-Feb		Internal Direction		1		1		22.5		R 17:30		Lo		So																				2

		25-Mar		Internal Direction		2		1		24.33		R 24:07		Lo		So																				2

		2-Apr		Internal Direction		3		2		23.5		R 17:00		Lo		So																				2

		27-Mar		Internal Direction		1		2		24		L 18:15		Sh		No																				2

		25-Feb		Internal Direction		3		4		25		L 25:04		Sh		No																				2

		2-Apr		Internal Direction		3		3		24		R 29:50		Sh		So																				1





ratios

		Ratios – Short : Long and South : North

		Experiment		Initial Out: Length		Initial Out: Cardinal		Food Arrival: Length		Food Arrival: Cardinal		Initial Back: Length		Initial Back: Cardinal		Nest Arrival: Length		Nest Arrival: Cardinal

		Control				6:12				6:08				9:05				7:06

		Colony Odor		5:11		4:12		2:04		1:05		1:05		2:04		1:04		2:03

		Internal Dir.		9:11		9:11		10:01		7:04		8:02		4:06		8:02		6:04

		Percentage of Ants that Chose North or Short

		Experiment		Initial Out: Length		Initial Out: Cardinal		Food Arrival: Length		Food Arrival: Cardinal		Initial Back: Length		Initial Back: Cardinal		Nest Arrival: Length		Nest Arrival: Cardinal

		Control				66.7				57.1				35.7				46.2

		Colony Odor		31.3		75		33.3		83.3		16.7		66.7		20		60

		Internal Dir.		45		55		90.9		36.4		80		60		80		20

		Average		53.8		65.6		62.1		58.9		48.35		54.1		50		42.1

		Control: Initial Out								Control: Food Arrival								Control: Initial Back								Control: Nest Arrival

		North		12						North		8						North		5						North		6

		South		6						South		6						South		9						South		7

		Internal Direction: Initial Out								Internal Direction: Food Arrival								Internal Direction: Initial Back								Internal Direction: Nest Arrival

				Long		Short						Long		Short						Long		Short						Long		Short

		North		6		5				North		0		4				North		2		4				North		0		4

		South		5		4				South		1		6				South		0		4				South		2		4

		Colony Odor: Initial Out								Colony Odor: Food Arrival								Colony Odor: Initial Back								Colony Odor: Nest Arrival

				Long		Short						Long		Short						Long		Short						Long		Short

		North		10		5				North		4		1				North		4		0				North		3		0

		South		4		0				South		0		1				South		1		1				South		1		1
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data

								Data Sorting

						Conventions: No = Northern Route, So = Southern, Sh = Short Path, Lo = Long (where applicable)

		Date		Expt. Type		Expt. #		Tube		Starved (hrs)		Initial Out		Init. Out: Len.		Init. Out: Card.		Food Arrival		Food Arr.: Len.		Food Arr.: Card.		Initial Back		Init. Back: Len.		Init. Back: Card.		Nest Arrival		Nest Arr.: Len.		Nest Arr.: Card.		Orient.

		20-Feb		Colony Odor		1		5		24		L 20:20		Lo		No																				1

		24-Feb		Colony Odor		3		2		24.67		L 15:45		Lo		No																				1

		25-Feb		Colony Odor		1		5		24		L 11:15		Lo		No																				1

		26-Feb		Colony Odor		2		2		23		L 2:45		Lo		No		L 5:35		Lo		No		L 5:47		Lo		No		L 6:34		Lo		No		1

		27-Feb		Colony Odor		3		4		25		L 21:00		Lo		No		L 21:53		Lo		No		L 22:45		Lo		No		L 23:31		Lo		No		1

		20-Mar		Colony Odor		2		2		24		L 29:15		Lo		No																				1

		25-Mar		Colony Odor		1		1		24		L 5:08		Lo		No		R 12:25		Sh		So		R 12:30		Sh		So		R 13:25		Sh		So		1

		26-Mar		Colony Odor		2		4		24.5		L 3:24		Lo		No		L 27:50		Lo		No		L 27:54		Lo		No								1

		1-Apr		Colony Odor		3		5		24		L 25:07		Lo		No																				1

		2-Apr		Colony Odor		1		2		23		L 2:15		Lo		No		L 7:40		Lo		No		L 7:50		Lo		No		L 8:52		Lo		No		1

		18-Feb		Internal Direction		2		1		24.33		L 26:10		Lo		No																				1

		25-Feb		Internal Direction		3		5		25		L 11:25		Lo		No		R 25:55		Sh		So		L 26:05		Lo		No		R 26:37		Lo		So		1

		26-Feb		Internal Direction		1		2		22.5		L 22:45		Lo		No		R 25:44		Sh		So		L 25:48		Lo		No		R 31:36		Lo		So		1

		19-Mar		Internal Direction		2		1		24.33		L 27:35		Lo		No																				1

		20-Mar		Internal Direction		1		2		23.5		R 3:00		Sh		So		R 3:52		Sh		So		R 4:06		Sh		So		R 17:30		Sh		So		1

		25-Mar		Internal Direction		2		3		24.5		R 7:17		Sh		So		R 11:40		Sh		So		R 15:45		Sh		So		R 16:56		Sh		So		1

		26-Mar		Internal Direction		3		4		25		L 15:20		Lo		No		R 20:17		Sh		So		R 20:36		Sh		So		R 21:52		Sh		So		1

		27-Mar		Internal Direction		1		1		24		L 3:00		Lo		No																				1

		1-Apr		Internal Direction		1		5		23		R 5:00		Sh		So		R 5:50		Sh		So		R 6:52		Sh		So		R 7:42		Sh		So		1

		2-Apr		Internal Direction		3		3		24		R 29:50		Sh		So																				1

		18-Feb		Control		1		1		24		L 18:40				No		L 19:05				No		R 19:12				So		R 20:50				So		1

		24-Feb		Control		1		2		24		L 7:00				No		L 7:33				No		R 7:54				So		R 8:44				So		1

		24-Feb		Control		1		1		24		L 17:55				No		L 29:27				No		L 30:50				No		R 33:18				So		1

		25-Feb		Control		2		4		24.5		L 1:45				No		L 3:20				No		R 3:25				So		L 6:37				No		1

		26-Feb		Control		3		2		24.67		L 15:30				No		L 19:42				No		R 20:04				So		L 23:30				No		1

		27-Feb		Control		1		3		24		L 23:20				No		L 26:50				No		L 27:00				No		L 34:55				No		1

		20-Mar		Control		3		3		24.5		R 4:25				So		R 4:52				So		L 5:00				No		R 15:47				So		1

		26-Mar		Control		1		4		24		R 22:50				So																				1

		2-Apr		Control		2		2		23.2		R 9:00				So		R 9:18				So		L 9:27				No		L 9:58				No		1

		3-Apr		Control		1		1		24		R 17:50				So																				1

		18-Feb		Colony Odor		3		1		24.83		L 21:50		Sh		No																				2

		20-Feb		Colony Odor		1		4		24		R 8:40		Lo		So																				2

		24-Feb		Colony Odor		3		1		25		R 7:17		Lo		So																				2

		25-Feb		Colony Odor		1		4		24		L 0:55		Sh		No																				2

		26-Feb		Colony Odor		2		1		23		L 14:10		Sh		No																				2

		20-Mar		Colony Odor		2		3		24		L 23:15		Sh		No																				2

		25-Mar		Colony Odor		1		3		24		L 7:00		Sh		No																				2

		26-Mar		Colony Odor		2		5		24.5		R 8:10		Lo		So		L 21:30		Sh		No		R 21:40		Lo		So		R 24:36		Lo		So		2

		27-Mar		Colony Odor		3		2		25		R 0:05		Lo		So																				2

		19-Feb		Internal Direction		1		3		24		R 28:30		Lo		So		R 29:30		Lo		So		L 29:34		Sh		No		L 30:00		Sh		No		2

		24-Feb		Internal Direction		2		1		24.5		L 27:55		Sh		No		L 29:35		Sh		No														2

		25-Feb		Internal Direction		3		4		25		L 25:04		Sh		No																				2

		26-Feb		Internal Direction		1		1		22.5		R 17:30		Lo		So																				2

		27-Feb		Internal Direction		2		4		24.5		L 18:40		Sh		No		L 29:25		Sh		No		L 29:40		Sh		No		L 31:20		Sh		No		2

		25-Mar		Internal Direction		2		1		24.33		R 24:07		Lo		So																				2

		26-Mar		Internal Direction		3		5		25		R 13:47		Lo		So		L 17:20		Sh		No		L 18:02		Sh		No		L 18:35		Sh		No		2

		27-Mar		Internal Direction		1		2		24		L 18:15		Sh		No																				2

		1-Apr		Internal Direction		1		1		23		L 25:20		Sh		No		L 25:30		Sh		No		L 26:20		Sh		No		L 26:50		Sh		No		2

		2-Apr		Internal Direction		3		2		23.5		R 17:00		Lo		So																				2

		25-Feb		Control		2		5		24.5		L 2:20				No		L 4:40				No		L 4:53				No		R 8:30				So		2

		27-Feb		Control		1		4		24		R 9:40				So		R 28:02				So		R 28:50				So		R 29:17				So		2

		19-Mar		Control		1		1		24		L 7:55				No		R 13:50				So		R 17:00				So		L 19:37				No		2

		20-Mar		Control		3		2		24.5		R 0:45				So		R 1:20				So		R 2:15				So		R 4:38				So		2

		26-Mar		Control		1		5		24		L 14:24				No		R 22:07				So		R 26:13				So		L 29:56				No		2

		27-Mar		Control		2		1		24.5		L 21:40				No		L 23:00				No		R 24:20				So								2

		2-Apr		Control		2		3		23.5		L 20:39				No																				2

		3-Apr		Control		1		5		24		L 20:45				No																				2





sort

		Date		Expt. Type		Expt. #		Tube		Starved (hrs)		Initial Out		Init. Out: Length		Init. Out: Cardinal		Food Arrival		Food Arr.: Length		Food Arr.: Cardinal		Initial Back		Init. Back: Length		Init. Back: Cardinal		Nest Arrival		Nest Arr.: Length		Nest Arr.: Cardinal		Orient.

		2-Apr		Colony Odor		1		2		23		L 2:15		Lo		No		L 7:40		Lo		No		L 7:50		Lo		No		L 8:52		Lo		No		1

		26-Feb		Colony Odor		2		2		23		L 2:45		Lo		No		L 5:35		Lo		No		L 5:47		Lo		No		L 6:34		Lo		No		1

		27-Feb		Colony Odor		3		4		25		L 21:00		Lo		No		L 21:53		Lo		No		L 22:45		Lo		No		L 23:31		Lo		No		1

		26-Mar		Colony Odor		2		5		24.5		R 8:10		Lo		So		L 21:30		Sh		No		R 21:40		Lo		So		R 24:36		Lo		So		2

		25-Mar		Colony Odor		1		1		24		L 5:08		Lo		No		R 12:25		Sh		So		R 12:30		Sh		So		R 13:25		Sh		So		1

		26-Mar		Colony Odor		2		4		24.5		L 3:24		Lo		No		L 27:50		Lo		No		L 27:54		Lo		No								1

		20-Feb		Colony Odor		1		5		24		L 20:20		Lo		No																				1

		25-Feb		Colony Odor		1		5		24		L 11:15		Lo		No																				1

		20-Mar		Colony Odor		2		2		24		L 29:15		Lo		No																				1

		24-Feb		Colony Odor		3		2		24.67		L 15:45		Lo		No																				1

		1-Apr		Colony Odor		3		5		24		L 25:07		Lo		No																				1

		20-Feb		Colony Odor		1		4		24		R 8:40		Lo		So																				2

		24-Feb		Colony Odor		3		1		25		R 7:17		Lo		So																				2

		27-Mar		Colony Odor		3		2		25		R 0:05		Lo		So																				2

		25-Feb		Colony Odor		1		4		24		L 0:55		Sh		No																				2

		25-Mar		Colony Odor		1		3		24		L 7:00		Sh		No																				2

		26-Feb		Colony Odor		2		1		23		L 14:10		Sh		No																				2

		20-Mar		Colony Odor		2		3		24		L 23:15		Sh		No																				2

		18-Feb		Colony Odor		3		1		24.83		L 21:50		Sh		No																				2

		27-Feb		Control		1		3		24		L 23:20				No		L 26:50				No		L 27:00				No		L 34:55				No		1

		25-Feb		Control		2		4		24.5		L 1:45				No		L 3:20				No		R 3:25				So		L 6:37				No		1

		26-Feb		Control		3		2		24.67		L 15:30				No		L 19:42				No		R 20:04				So		L 23:30				No		1

		19-Mar		Control		1		1		24		L 7:55				No		R 13:50				So		R 17:00				So		L 19:37				No		2

		26-Mar		Control		1		5		24		L 14:24				No		R 22:07				So		R 26:13				So		L 29:56				No		2

		2-Apr		Control		2		2		23.2		R 9:00				So		R 9:18				So		L 9:27				No		L 9:58				No		1

		24-Feb		Control		1		1		24		L 17:55				No		L 29:27				No		L 30:50				No		R 33:18				So		1

		25-Feb		Control		2		5		24.5		L 2:20				No		L 4:40				No		L 4:53				No		R 8:30				So		2

		18-Feb		Control		1		1		24		L 18:40				No		L 19:05				No		R 19:12				So		R 20:50				So		1

		24-Feb		Control		1		2		24		L 7:00				No		L 7:33				No		R 7:54				So		R 8:44				So		1

		20-Mar		Control		3		3		24.5		R 4:25				So		R 4:52				So		L 5:00				No		R 15:47				So		1

		27-Feb		Control		1		4		24		R 9:40				So		R 28:02				So		R 28:50				So		R 29:17				So		2

		20-Mar		Control		3		2		24.5		R 0:45				So		R 1:20				So		R 2:15				So		R 4:38				So		2

		27-Mar		Control		2		1		24.5		L 21:40				No		L 23:00				No		R 24:20				So								2

		3-Apr		Control		1		5		24		L 20:45				No																				2

		2-Apr		Control		2		3		23.5		L 20:39				No																				2

		26-Mar		Control		1		4		24		R 22:50				So																				1

		3-Apr		Control		1		1		24		R 17:50				So																				1

		26-Feb		Internal Direction		1		2		22.5		L 22:45		Lo		No		R 25:44		Sh		So		L 25:48		Lo		No		R 31:36		Lo		So		1

		25-Feb		Internal Direction		3		5		25		L 11:25		Lo		No		R 25:55		Sh		So		L 26:05		Lo		No		R 26:37		Lo		So		1

		19-Feb		Internal Direction		1		3		24		R 28:30		Lo		So		R 29:30		Lo		So		L 29:34		Sh		No		L 30:00		Sh		No		2

		26-Mar		Internal Direction		3		5		25		R 13:47		Lo		So		L 17:20		Sh		No		L 18:02		Sh		No		L 18:35		Sh		No		2

		1-Apr		Internal Direction		1		1		23		L 25:20		Sh		No		L 25:30		Sh		No		L 26:20		Sh		No		L 26:50		Sh		No		2

		27-Feb		Internal Direction		2		4		24.5		L 18:40		Sh		No		L 29:25		Sh		No		L 29:40		Sh		No		L 31:20		Sh		No		2

		26-Mar		Internal Direction		3		4		25		L 15:20		Lo		No		R 20:17		Sh		So		R 20:36		Sh		So		R 21:52		Sh		So		1

		20-Mar		Internal Direction		1		2		23.5		R 3:00		Sh		So		R 3:52		Sh		So		R 4:06		Sh		So		R 17:30		Sh		So		1

		1-Apr		Internal Direction		1		5		23		R 5:00		Sh		So		R 5:50		Sh		So		R 6:52		Sh		So		R 7:42		Sh		So		1

		25-Mar		Internal Direction		2		3		24.5		R 7:17		Sh		So		R 11:40		Sh		So		R 15:45		Sh		So		R 16:56		Sh		So		1

		24-Feb		Internal Direction		2		1		24.5		L 27:55		Sh		No		L 29:35		Sh		No														2

		27-Mar		Internal Direction		1		1		24		L 3:00		Lo		No																				1

		18-Feb		Internal Direction		2		1		24.33		L 26:10		Lo		No																				1

		19-Mar		Internal Direction		2		1		24.33		L 27:35		Lo		No																				1

		26-Feb		Internal Direction		1		1		22.5		R 17:30		Lo		So																				2

		25-Mar		Internal Direction		2		1		24.33		R 24:07		Lo		So																				2

		2-Apr		Internal Direction		3		2		23.5		R 17:00		Lo		So																				2

		27-Mar		Internal Direction		1		2		24		L 18:15		Sh		No																				2

		25-Feb		Internal Direction		3		4		25		L 25:04		Sh		No																				2

		2-Apr		Internal Direction		3		3		24		R 29:50		Sh		So																				1





ratios

		Ratios – Short : Long and South : North

		Experiment		Initial Out: Length		Initial Out: Cardinal		Food Arrival: Length		Food Arrival: Cardinal		Initial Back: Length		Initial Back: Cardinal		Nest Arrival: Length		Nest Arrival: Cardinal

		Control				6:12				6:08				9:05				7:06

		Colony Odor		5:11		4:12		2:04		1:05		1:05		2:04		1:04		2:03

		Internal Dir.		9:11		9:11		10:01		7:04		8:02		4:06		8:02		6:04

		Percentage of Ants that Chose North or Short

		Experiment		Initial Out: Length		Initial Out: Cardinal		Food Arrival: Length		Food Arrival: Cardinal		Initial Back: Length		Initial Back: Cardinal		Nest Arrival: Length		Nest Arrival: Cardinal

		Control				66.7				57.1				35.7				46.2

		Colony Odor		31.3		75		33.3		83.3		16.7		66.7		20		60

		Internal Dir.		45		55		90.9		36.4		80		60		80		20

		Average		53.8		65.6		62.1		58.9		48.35		54.1		50		42.1

		Control: Initial Out								Control: Food Arrival								Control: Initial Back								Control: Nest Arrival

		North		12						North		8						North		5						North		6

		South		6						South		6						South		9						South		7

		Internal Direction: Initial Out								Internal Direction: Food Arrival								Internal Direction: Initial Back								Internal Direction: Nest Arrival

				Long		Short						Long		Short						Long		Short						Long		Short

		North		6		5				North		0		4				North		2		4				North		0		4

		South		5		4				South		1		6				South		0		4				South		2		4

		Colony Odor: Initial Out								Colony Odor: Food Arrival								Colony Odor: Initial Back								Colony Odor: Nest Arrival

				Long		Short						Long		Short						Long		Short						Long		Short

		North		10		5				North		4		1				North		4		0				North		3		0

		South		4		0				South		0		1				South		1		1				South		1		1
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data

								Data Sorting

						Conventions: No = Northern Route, So = Southern, Sh = Short Path, Lo = Long (where applicable)

		Date		Expt. Type		Expt. #		Tube		Starved (hrs)		Initial Out		Init. Out: Len.		Init. Out: Card.		Food Arrival		Food Arr.: Len.		Food Arr.: Card.		Initial Back		Init. Back: Len.		Init. Back: Card.		Nest Arrival		Nest Arr.: Len.		Nest Arr.: Card.		Orient.

		20-Feb		Colony Odor		1		5		24		L 20:20		Lo		No																				1

		24-Feb		Colony Odor		3		2		24.67		L 15:45		Lo		No																				1

		25-Feb		Colony Odor		1		5		24		L 11:15		Lo		No																				1

		26-Feb		Colony Odor		2		2		23		L 2:45		Lo		No		L 5:35		Lo		No		L 5:47		Lo		No		L 6:34		Lo		No		1

		27-Feb		Colony Odor		3		4		25		L 21:00		Lo		No		L 21:53		Lo		No		L 22:45		Lo		No		L 23:31		Lo		No		1

		20-Mar		Colony Odor		2		2		24		L 29:15		Lo		No																				1

		25-Mar		Colony Odor		1		1		24		L 5:08		Lo		No		R 12:25		Sh		So		R 12:30		Sh		So		R 13:25		Sh		So		1

		26-Mar		Colony Odor		2		4		24.5		L 3:24		Lo		No		L 27:50		Lo		No		L 27:54		Lo		No								1

		1-Apr		Colony Odor		3		5		24		L 25:07		Lo		No																				1

		2-Apr		Colony Odor		1		2		23		L 2:15		Lo		No		L 7:40		Lo		No		L 7:50		Lo		No		L 8:52		Lo		No		1

		18-Feb		Internal Direction		2		1		24.33		L 26:10		Lo		No																				1

		25-Feb		Internal Direction		3		5		25		L 11:25		Lo		No		R 25:55		Sh		So		L 26:05		Lo		No		R 26:37		Lo		So		1

		26-Feb		Internal Direction		1		2		22.5		L 22:45		Lo		No		R 25:44		Sh		So		L 25:48		Lo		No		R 31:36		Lo		So		1

		19-Mar		Internal Direction		2		1		24.33		L 27:35		Lo		No																				1

		20-Mar		Internal Direction		1		2		23.5		R 3:00		Sh		So		R 3:52		Sh		So		R 4:06		Sh		So		R 17:30		Sh		So		1

		25-Mar		Internal Direction		2		3		24.5		R 7:17		Sh		So		R 11:40		Sh		So		R 15:45		Sh		So		R 16:56		Sh		So		1

		26-Mar		Internal Direction		3		4		25		L 15:20		Lo		No		R 20:17		Sh		So		R 20:36		Sh		So		R 21:52		Sh		So		1

		27-Mar		Internal Direction		1		1		24		L 3:00		Lo		No																				1

		1-Apr		Internal Direction		1		5		23		R 5:00		Sh		So		R 5:50		Sh		So		R 6:52		Sh		So		R 7:42		Sh		So		1

		2-Apr		Internal Direction		3		3		24		R 29:50		Sh		So																				1

		18-Feb		Control		1		1		24		L 18:40				No		L 19:05				No		R 19:12				So		R 20:50				So		1

		24-Feb		Control		1		2		24		L 7:00				No		L 7:33				No		R 7:54				So		R 8:44				So		1

		24-Feb		Control		1		1		24		L 17:55				No		L 29:27				No		L 30:50				No		R 33:18				So		1

		25-Feb		Control		2		4		24.5		L 1:45				No		L 3:20				No		R 3:25				So		L 6:37				No		1

		26-Feb		Control		3		2		24.67		L 15:30				No		L 19:42				No		R 20:04				So		L 23:30				No		1

		27-Feb		Control		1		3		24		L 23:20				No		L 26:50				No		L 27:00				No		L 34:55				No		1

		20-Mar		Control		3		3		24.5		R 4:25				So		R 4:52				So		L 5:00				No		R 15:47				So		1

		26-Mar		Control		1		4		24		R 22:50				So																				1

		2-Apr		Control		2		2		23.2		R 9:00				So		R 9:18				So		L 9:27				No		L 9:58				No		1

		3-Apr		Control		1		1		24		R 17:50				So																				1

		18-Feb		Colony Odor		3		1		24.83		L 21:50		Sh		No																				2

		20-Feb		Colony Odor		1		4		24		R 8:40		Lo		So																				2

		24-Feb		Colony Odor		3		1		25		R 7:17		Lo		So																				2

		25-Feb		Colony Odor		1		4		24		L 0:55		Sh		No																				2

		26-Feb		Colony Odor		2		1		23		L 14:10		Sh		No																				2

		20-Mar		Colony Odor		2		3		24		L 23:15		Sh		No																				2

		25-Mar		Colony Odor		1		3		24		L 7:00		Sh		No																				2

		26-Mar		Colony Odor		2		5		24.5		R 8:10		Lo		So		L 21:30		Sh		No		R 21:40		Lo		So		R 24:36		Lo		So		2

		27-Mar		Colony Odor		3		2		25		R 0:05		Lo		So																				2

		19-Feb		Internal Direction		1		3		24		R 28:30		Lo		So		R 29:30		Lo		So		L 29:34		Sh		No		L 30:00		Sh		No		2

		24-Feb		Internal Direction		2		1		24.5		L 27:55		Sh		No		L 29:35		Sh		No														2

		25-Feb		Internal Direction		3		4		25		L 25:04		Sh		No																				2

		26-Feb		Internal Direction		1		1		22.5		R 17:30		Lo		So																				2

		27-Feb		Internal Direction		2		4		24.5		L 18:40		Sh		No		L 29:25		Sh		No		L 29:40		Sh		No		L 31:20		Sh		No		2

		25-Mar		Internal Direction		2		1		24.33		R 24:07		Lo		So																				2

		26-Mar		Internal Direction		3		5		25		R 13:47		Lo		So		L 17:20		Sh		No		L 18:02		Sh		No		L 18:35		Sh		No		2

		27-Mar		Internal Direction		1		2		24		L 18:15		Sh		No																				2

		1-Apr		Internal Direction		1		1		23		L 25:20		Sh		No		L 25:30		Sh		No		L 26:20		Sh		No		L 26:50		Sh		No		2

		2-Apr		Internal Direction		3		2		23.5		R 17:00		Lo		So																				2

		25-Feb		Control		2		5		24.5		L 2:20				No		L 4:40				No		L 4:53				No		R 8:30				So		2

		27-Feb		Control		1		4		24		R 9:40				So		R 28:02				So		R 28:50				So		R 29:17				So		2

		19-Mar		Control		1		1		24		L 7:55				No		R 13:50				So		R 17:00				So		L 19:37				No		2

		20-Mar		Control		3		2		24.5		R 0:45				So		R 1:20				So		R 2:15				So		R 4:38				So		2

		26-Mar		Control		1		5		24		L 14:24				No		R 22:07				So		R 26:13				So		L 29:56				No		2

		27-Mar		Control		2		1		24.5		L 21:40				No		L 23:00				No		R 24:20				So								2

		2-Apr		Control		2		3		23.5		L 20:39				No																				2

		3-Apr		Control		1		5		24		L 20:45				No																				2





sort

		Date		Expt. Type		Expt. #		Tube		Starved (hrs)		Initial Out		Init. Out: Length		Init. Out: Cardinal		Food Arrival		Food Arr.: Length		Food Arr.: Cardinal		Initial Back		Init. Back: Length		Init. Back: Cardinal		Nest Arrival		Nest Arr.: Length		Nest Arr.: Cardinal		Orient.

		2-Apr		Colony Odor		1		2		23		L 2:15		Lo		No		L 7:40		Lo		No		L 7:50		Lo		No		L 8:52		Lo		No		1

		26-Feb		Colony Odor		2		2		23		L 2:45		Lo		No		L 5:35		Lo		No		L 5:47		Lo		No		L 6:34		Lo		No		1

		27-Feb		Colony Odor		3		4		25		L 21:00		Lo		No		L 21:53		Lo		No		L 22:45		Lo		No		L 23:31		Lo		No		1

		26-Mar		Colony Odor		2		5		24.5		R 8:10		Lo		So		L 21:30		Sh		No		R 21:40		Lo		So		R 24:36		Lo		So		2

		25-Mar		Colony Odor		1		1		24		L 5:08		Lo		No		R 12:25		Sh		So		R 12:30		Sh		So		R 13:25		Sh		So		1

		26-Mar		Colony Odor		2		4		24.5		L 3:24		Lo		No		L 27:50		Lo		No		L 27:54		Lo		No								1

		20-Feb		Colony Odor		1		5		24		L 20:20		Lo		No																				1

		25-Feb		Colony Odor		1		5		24		L 11:15		Lo		No																				1

		20-Mar		Colony Odor		2		2		24		L 29:15		Lo		No																				1

		24-Feb		Colony Odor		3		2		24.67		L 15:45		Lo		No																				1

		1-Apr		Colony Odor		3		5		24		L 25:07		Lo		No																				1

		20-Feb		Colony Odor		1		4		24		R 8:40		Lo		So																				2

		24-Feb		Colony Odor		3		1		25		R 7:17		Lo		So																				2

		27-Mar		Colony Odor		3		2		25		R 0:05		Lo		So																				2

		25-Feb		Colony Odor		1		4		24		L 0:55		Sh		No																				2

		25-Mar		Colony Odor		1		3		24		L 7:00		Sh		No																				2

		26-Feb		Colony Odor		2		1		23		L 14:10		Sh		No																				2

		20-Mar		Colony Odor		2		3		24		L 23:15		Sh		No																				2

		18-Feb		Colony Odor		3		1		24.83		L 21:50		Sh		No																				2

		27-Feb		Control		1		3		24		L 23:20				No		L 26:50				No		L 27:00				No		L 34:55				No		1

		25-Feb		Control		2		4		24.5		L 1:45				No		L 3:20				No		R 3:25				So		L 6:37				No		1

		26-Feb		Control		3		2		24.67		L 15:30				No		L 19:42				No		R 20:04				So		L 23:30				No		1

		19-Mar		Control		1		1		24		L 7:55				No		R 13:50				So		R 17:00				So		L 19:37				No		2

		26-Mar		Control		1		5		24		L 14:24				No		R 22:07				So		R 26:13				So		L 29:56				No		2

		2-Apr		Control		2		2		23.2		R 9:00				So		R 9:18				So		L 9:27				No		L 9:58				No		1

		24-Feb		Control		1		1		24		L 17:55				No		L 29:27				No		L 30:50				No		R 33:18				So		1

		25-Feb		Control		2		5		24.5		L 2:20				No		L 4:40				No		L 4:53				No		R 8:30				So		2

		18-Feb		Control		1		1		24		L 18:40				No		L 19:05				No		R 19:12				So		R 20:50				So		1

		24-Feb		Control		1		2		24		L 7:00				No		L 7:33				No		R 7:54				So		R 8:44				So		1

		20-Mar		Control		3		3		24.5		R 4:25				So		R 4:52				So		L 5:00				No		R 15:47				So		1

		27-Feb		Control		1		4		24		R 9:40				So		R 28:02				So		R 28:50				So		R 29:17				So		2

		20-Mar		Control		3		2		24.5		R 0:45				So		R 1:20				So		R 2:15				So		R 4:38				So		2

		27-Mar		Control		2		1		24.5		L 21:40				No		L 23:00				No		R 24:20				So								2

		3-Apr		Control		1		5		24		L 20:45				No																				2

		2-Apr		Control		2		3		23.5		L 20:39				No																				2

		26-Mar		Control		1		4		24		R 22:50				So																				1

		3-Apr		Control		1		1		24		R 17:50				So																				1

		26-Feb		Internal Direction		1		2		22.5		L 22:45		Lo		No		R 25:44		Sh		So		L 25:48		Lo		No		R 31:36		Lo		So		1

		25-Feb		Internal Direction		3		5		25		L 11:25		Lo		No		R 25:55		Sh		So		L 26:05		Lo		No		R 26:37		Lo		So		1

		19-Feb		Internal Direction		1		3		24		R 28:30		Lo		So		R 29:30		Lo		So		L 29:34		Sh		No		L 30:00		Sh		No		2

		26-Mar		Internal Direction		3		5		25		R 13:47		Lo		So		L 17:20		Sh		No		L 18:02		Sh		No		L 18:35		Sh		No		2

		1-Apr		Internal Direction		1		1		23		L 25:20		Sh		No		L 25:30		Sh		No		L 26:20		Sh		No		L 26:50		Sh		No		2

		27-Feb		Internal Direction		2		4		24.5		L 18:40		Sh		No		L 29:25		Sh		No		L 29:40		Sh		No		L 31:20		Sh		No		2

		26-Mar		Internal Direction		3		4		25		L 15:20		Lo		No		R 20:17		Sh		So		R 20:36		Sh		So		R 21:52		Sh		So		1

		20-Mar		Internal Direction		1		2		23.5		R 3:00		Sh		So		R 3:52		Sh		So		R 4:06		Sh		So		R 17:30		Sh		So		1

		1-Apr		Internal Direction		1		5		23		R 5:00		Sh		So		R 5:50		Sh		So		R 6:52		Sh		So		R 7:42		Sh		So		1

		25-Mar		Internal Direction		2		3		24.5		R 7:17		Sh		So		R 11:40		Sh		So		R 15:45		Sh		So		R 16:56		Sh		So		1

		24-Feb		Internal Direction		2		1		24.5		L 27:55		Sh		No		L 29:35		Sh		No														2

		27-Mar		Internal Direction		1		1		24		L 3:00		Lo		No																				1

		18-Feb		Internal Direction		2		1		24.33		L 26:10		Lo		No																				1

		19-Mar		Internal Direction		2		1		24.33		L 27:35		Lo		No																				1

		26-Feb		Internal Direction		1		1		22.5		R 17:30		Lo		So																				2

		25-Mar		Internal Direction		2		1		24.33		R 24:07		Lo		So																				2

		2-Apr		Internal Direction		3		2		23.5		R 17:00		Lo		So																				2

		27-Mar		Internal Direction		1		2		24		L 18:15		Sh		No																				2

		25-Feb		Internal Direction		3		4		25		L 25:04		Sh		No																				2

		2-Apr		Internal Direction		3		3		24		R 29:50		Sh		So																				1





ratios

		Ratios – Short : Long and South : North

		Experiment		Initial Out: Length		Initial Out: Cardinal		Food Arrival: Length		Food Arrival: Cardinal		Initial Back: Length		Initial Back: Cardinal		Nest Arrival: Length		Nest Arrival: Cardinal

		Control				6:12				6:08				9:05				7:06

		Colony Odor		5:11		4:12		2:04		1:05		1:05		2:04		1:04		2:03

		Internal Dir.		9:11		9:11		10:01		7:04		8:02		4:06		8:02		6:04

		Percentage of Ants that Chose North or Short

		Experiment		Initial Out: Length		Initial Out: Cardinal		Food Arrival: Length		Food Arrival: Cardinal		Initial Back: Length		Initial Back: Cardinal		Nest Arrival: Length		Nest Arrival: Cardinal

		Control				66.7				57.1				35.7				46.2

		Colony Odor		31.3		75		33.3		83.3		16.7		66.7		20		60

		Internal Dir.		45		55		90.9		36.4		80		60		80		20

		Average		53.8		65.6		62.1		58.9		48.35		54.1		50		42.1

		Control: Initial Out								Control: Food Arrival								Control: Initial Back								Control: Nest Arrival

		North		12						North		8						North		5						North		6

		South		6						South		6						South		9						South		7

		Internal Direction: Initial Out								Internal Direction: Food Arrival								Internal Direction: Initial Back								Internal Direction: Nest Arrival

				Long		Short						Long		Short						Long		Short						Long		Short

		North		6		5				North		0		4				North		2		4				North		0		4

		South		5		4				South		1		6				South		0		4				South		2		4

		Colony Odor: Initial Out								Colony Odor: Food Arrival								Colony Odor: Initial Back								Colony Odor: Nest Arrival

				Long		Short						Long		Short						Long		Short						Long		Short

		North		10		5				North		4		1				North		4		0				North		3		0

		South		4		0				South		0		1				South		1		1				South		1		1





ratios

		0

		0



# of ants

Control: Initial Out



		0		0

		0		0



Long

Short

# of ants

Internal Direction: Initial Out



		0		0

		0		0



Long

Short

# of ants

Colony Odor: Initial Out



		0

		0



# of ants

Control: Food Arrival



		0		0

		0		0



Long

Short

# of ants

Internal Direction: Food Arrival



		0		0

		0		0



Long

Short

# of ants

Colony Odor: Food Arrival



		0

		0



# of ants

Control: Initial Back



		0		0

		0		0



Long

Short

# of ants

Internal Direction: Initial Back



		0		0

		0		0



Long

Short

# of ants

Colony Odor: Initial Back



		0

		0



# of ants

Control: Nest Arrival



		0		0

		0		0



Long

Short

# of ants

Internal Direction: Nest Arrival



		0		0

		0		0



Long

Short

# of ants

Colony Odor: Nest Arrival




_1115416480.xls
Chart6

		North		North

		South		South



Short

Long

Long

Short

# of ants

Colony Odor: Initial Back

4

0

1

1



data

								Data Sorting

						Conventions: No = Northern Route, So = Southern, Sh = Short Path, Lo = Long (where applicable)

		Date		Expt. Type		Expt. #		Tube		Starved (hrs)		Initial Out		Init. Out: Len.		Init. Out: Card.		Food Arrival		Food Arr.: Len.		Food Arr.: Card.		Initial Back		Init. Back: Len.		Init. Back: Card.		Nest Arrival		Nest Arr.: Len.		Nest Arr.: Card.		Orient.

		20-Feb		Colony Odor		1		5		24		L 20:20		Lo		No																				1

		24-Feb		Colony Odor		3		2		24.67		L 15:45		Lo		No																				1

		25-Feb		Colony Odor		1		5		24		L 11:15		Lo		No																				1

		26-Feb		Colony Odor		2		2		23		L 2:45		Lo		No		L 5:35		Lo		No		L 5:47		Lo		No		L 6:34		Lo		No		1

		27-Feb		Colony Odor		3		4		25		L 21:00		Lo		No		L 21:53		Lo		No		L 22:45		Lo		No		L 23:31		Lo		No		1

		20-Mar		Colony Odor		2		2		24		L 29:15		Lo		No																				1

		25-Mar		Colony Odor		1		1		24		L 5:08		Lo		No		R 12:25		Sh		So		R 12:30		Sh		So		R 13:25		Sh		So		1

		26-Mar		Colony Odor		2		4		24.5		L 3:24		Lo		No		L 27:50		Lo		No		L 27:54		Lo		No								1

		1-Apr		Colony Odor		3		5		24		L 25:07		Lo		No																				1

		2-Apr		Colony Odor		1		2		23		L 2:15		Lo		No		L 7:40		Lo		No		L 7:50		Lo		No		L 8:52		Lo		No		1

		18-Feb		Internal Direction		2		1		24.33		L 26:10		Lo		No																				1

		25-Feb		Internal Direction		3		5		25		L 11:25		Lo		No		R 25:55		Sh		So		L 26:05		Lo		No		R 26:37		Lo		So		1

		26-Feb		Internal Direction		1		2		22.5		L 22:45		Lo		No		R 25:44		Sh		So		L 25:48		Lo		No		R 31:36		Lo		So		1

		19-Mar		Internal Direction		2		1		24.33		L 27:35		Lo		No																				1

		20-Mar		Internal Direction		1		2		23.5		R 3:00		Sh		So		R 3:52		Sh		So		R 4:06		Sh		So		R 17:30		Sh		So		1

		25-Mar		Internal Direction		2		3		24.5		R 7:17		Sh		So		R 11:40		Sh		So		R 15:45		Sh		So		R 16:56		Sh		So		1

		26-Mar		Internal Direction		3		4		25		L 15:20		Lo		No		R 20:17		Sh		So		R 20:36		Sh		So		R 21:52		Sh		So		1

		27-Mar		Internal Direction		1		1		24		L 3:00		Lo		No																				1

		1-Apr		Internal Direction		1		5		23		R 5:00		Sh		So		R 5:50		Sh		So		R 6:52		Sh		So		R 7:42		Sh		So		1

		2-Apr		Internal Direction		3		3		24		R 29:50		Sh		So																				1

		18-Feb		Control		1		1		24		L 18:40				No		L 19:05				No		R 19:12				So		R 20:50				So		1

		24-Feb		Control		1		2		24		L 7:00				No		L 7:33				No		R 7:54				So		R 8:44				So		1

		24-Feb		Control		1		1		24		L 17:55				No		L 29:27				No		L 30:50				No		R 33:18				So		1

		25-Feb		Control		2		4		24.5		L 1:45				No		L 3:20				No		R 3:25				So		L 6:37				No		1

		26-Feb		Control		3		2		24.67		L 15:30				No		L 19:42				No		R 20:04				So		L 23:30				No		1

		27-Feb		Control		1		3		24		L 23:20				No		L 26:50				No		L 27:00				No		L 34:55				No		1

		20-Mar		Control		3		3		24.5		R 4:25				So		R 4:52				So		L 5:00				No		R 15:47				So		1

		26-Mar		Control		1		4		24		R 22:50				So																				1

		2-Apr		Control		2		2		23.2		R 9:00				So		R 9:18				So		L 9:27				No		L 9:58				No		1

		3-Apr		Control		1		1		24		R 17:50				So																				1

		18-Feb		Colony Odor		3		1		24.83		L 21:50		Sh		No																				2

		20-Feb		Colony Odor		1		4		24		R 8:40		Lo		So																				2

		24-Feb		Colony Odor		3		1		25		R 7:17		Lo		So																				2

		25-Feb		Colony Odor		1		4		24		L 0:55		Sh		No																				2

		26-Feb		Colony Odor		2		1		23		L 14:10		Sh		No																				2

		20-Mar		Colony Odor		2		3		24		L 23:15		Sh		No																				2

		25-Mar		Colony Odor		1		3		24		L 7:00		Sh		No																				2

		26-Mar		Colony Odor		2		5		24.5		R 8:10		Lo		So		L 21:30		Sh		No		R 21:40		Lo		So		R 24:36		Lo		So		2

		27-Mar		Colony Odor		3		2		25		R 0:05		Lo		So																				2

		19-Feb		Internal Direction		1		3		24		R 28:30		Lo		So		R 29:30		Lo		So		L 29:34		Sh		No		L 30:00		Sh		No		2

		24-Feb		Internal Direction		2		1		24.5		L 27:55		Sh		No		L 29:35		Sh		No														2

		25-Feb		Internal Direction		3		4		25		L 25:04		Sh		No																				2

		26-Feb		Internal Direction		1		1		22.5		R 17:30		Lo		So																				2

		27-Feb		Internal Direction		2		4		24.5		L 18:40		Sh		No		L 29:25		Sh		No		L 29:40		Sh		No		L 31:20		Sh		No		2

		25-Mar		Internal Direction		2		1		24.33		R 24:07		Lo		So																				2

		26-Mar		Internal Direction		3		5		25		R 13:47		Lo		So		L 17:20		Sh		No		L 18:02		Sh		No		L 18:35		Sh		No		2

		27-Mar		Internal Direction		1		2		24		L 18:15		Sh		No																				2

		1-Apr		Internal Direction		1		1		23		L 25:20		Sh		No		L 25:30		Sh		No		L 26:20		Sh		No		L 26:50		Sh		No		2

		2-Apr		Internal Direction		3		2		23.5		R 17:00		Lo		So																				2

		25-Feb		Control		2		5		24.5		L 2:20				No		L 4:40				No		L 4:53				No		R 8:30				So		2

		27-Feb		Control		1		4		24		R 9:40				So		R 28:02				So		R 28:50				So		R 29:17				So		2

		19-Mar		Control		1		1		24		L 7:55				No		R 13:50				So		R 17:00				So		L 19:37				No		2

		20-Mar		Control		3		2		24.5		R 0:45				So		R 1:20				So		R 2:15				So		R 4:38				So		2

		26-Mar		Control		1		5		24		L 14:24				No		R 22:07				So		R 26:13				So		L 29:56				No		2

		27-Mar		Control		2		1		24.5		L 21:40				No		L 23:00				No		R 24:20				So								2

		2-Apr		Control		2		3		23.5		L 20:39				No																				2

		3-Apr		Control		1		5		24		L 20:45				No																				2





sort

		Date		Expt. Type		Expt. #		Tube		Starved (hrs)		Initial Out		Init. Out: Length		Init. Out: Cardinal		Food Arrival		Food Arr.: Length		Food Arr.: Cardinal		Initial Back		Init. Back: Length		Init. Back: Cardinal		Nest Arrival		Nest Arr.: Length		Nest Arr.: Cardinal		Orient.

		2-Apr		Colony Odor		1		2		23		L 2:15		Lo		No		L 7:40		Lo		No		L 7:50		Lo		No		L 8:52		Lo		No		1

		26-Feb		Colony Odor		2		2		23		L 2:45		Lo		No		L 5:35		Lo		No		L 5:47		Lo		No		L 6:34		Lo		No		1

		27-Feb		Colony Odor		3		4		25		L 21:00		Lo		No		L 21:53		Lo		No		L 22:45		Lo		No		L 23:31		Lo		No		1

		26-Mar		Colony Odor		2		5		24.5		R 8:10		Lo		So		L 21:30		Sh		No		R 21:40		Lo		So		R 24:36		Lo		So		2

		25-Mar		Colony Odor		1		1		24		L 5:08		Lo		No		R 12:25		Sh		So		R 12:30		Sh		So		R 13:25		Sh		So		1

		26-Mar		Colony Odor		2		4		24.5		L 3:24		Lo		No		L 27:50		Lo		No		L 27:54		Lo		No								1

		20-Feb		Colony Odor		1		5		24		L 20:20		Lo		No																				1

		25-Feb		Colony Odor		1		5		24		L 11:15		Lo		No																				1

		20-Mar		Colony Odor		2		2		24		L 29:15		Lo		No																				1

		24-Feb		Colony Odor		3		2		24.67		L 15:45		Lo		No																				1

		1-Apr		Colony Odor		3		5		24		L 25:07		Lo		No																				1

		20-Feb		Colony Odor		1		4		24		R 8:40		Lo		So																				2

		24-Feb		Colony Odor		3		1		25		R 7:17		Lo		So																				2

		27-Mar		Colony Odor		3		2		25		R 0:05		Lo		So																				2

		25-Feb		Colony Odor		1		4		24		L 0:55		Sh		No																				2

		25-Mar		Colony Odor		1		3		24		L 7:00		Sh		No																				2

		26-Feb		Colony Odor		2		1		23		L 14:10		Sh		No																				2

		20-Mar		Colony Odor		2		3		24		L 23:15		Sh		No																				2

		18-Feb		Colony Odor		3		1		24.83		L 21:50		Sh		No																				2

		27-Feb		Control		1		3		24		L 23:20				No		L 26:50				No		L 27:00				No		L 34:55				No		1

		25-Feb		Control		2		4		24.5		L 1:45				No		L 3:20				No		R 3:25				So		L 6:37				No		1

		26-Feb		Control		3		2		24.67		L 15:30				No		L 19:42				No		R 20:04				So		L 23:30				No		1

		19-Mar		Control		1		1		24		L 7:55				No		R 13:50				So		R 17:00				So		L 19:37				No		2

		26-Mar		Control		1		5		24		L 14:24				No		R 22:07				So		R 26:13				So		L 29:56				No		2

		2-Apr		Control		2		2		23.2		R 9:00				So		R 9:18				So		L 9:27				No		L 9:58				No		1

		24-Feb		Control		1		1		24		L 17:55				No		L 29:27				No		L 30:50				No		R 33:18				So		1

		25-Feb		Control		2		5		24.5		L 2:20				No		L 4:40				No		L 4:53				No		R 8:30				So		2

		18-Feb		Control		1		1		24		L 18:40				No		L 19:05				No		R 19:12				So		R 20:50				So		1

		24-Feb		Control		1		2		24		L 7:00				No		L 7:33				No		R 7:54				So		R 8:44				So		1

		20-Mar		Control		3		3		24.5		R 4:25				So		R 4:52				So		L 5:00				No		R 15:47				So		1

		27-Feb		Control		1		4		24		R 9:40				So		R 28:02				So		R 28:50				So		R 29:17				So		2

		20-Mar		Control		3		2		24.5		R 0:45				So		R 1:20				So		R 2:15				So		R 4:38				So		2

		27-Mar		Control		2		1		24.5		L 21:40				No		L 23:00				No		R 24:20				So								2

		3-Apr		Control		1		5		24		L 20:45				No																				2

		2-Apr		Control		2		3		23.5		L 20:39				No																				2

		26-Mar		Control		1		4		24		R 22:50				So																				1

		3-Apr		Control		1		1		24		R 17:50				So																				1

		26-Feb		Internal Direction		1		2		22.5		L 22:45		Lo		No		R 25:44		Sh		So		L 25:48		Lo		No		R 31:36		Lo		So		1

		25-Feb		Internal Direction		3		5		25		L 11:25		Lo		No		R 25:55		Sh		So		L 26:05		Lo		No		R 26:37		Lo		So		1

		19-Feb		Internal Direction		1		3		24		R 28:30		Lo		So		R 29:30		Lo		So		L 29:34		Sh		No		L 30:00		Sh		No		2

		26-Mar		Internal Direction		3		5		25		R 13:47		Lo		So		L 17:20		Sh		No		L 18:02		Sh		No		L 18:35		Sh		No		2

		1-Apr		Internal Direction		1		1		23		L 25:20		Sh		No		L 25:30		Sh		No		L 26:20		Sh		No		L 26:50		Sh		No		2

		27-Feb		Internal Direction		2		4		24.5		L 18:40		Sh		No		L 29:25		Sh		No		L 29:40		Sh		No		L 31:20		Sh		No		2

		26-Mar		Internal Direction		3		4		25		L 15:20		Lo		No		R 20:17		Sh		So		R 20:36		Sh		So		R 21:52		Sh		So		1

		20-Mar		Internal Direction		1		2		23.5		R 3:00		Sh		So		R 3:52		Sh		So		R 4:06		Sh		So		R 17:30		Sh		So		1

		1-Apr		Internal Direction		1		5		23		R 5:00		Sh		So		R 5:50		Sh		So		R 6:52		Sh		So		R 7:42		Sh		So		1

		25-Mar		Internal Direction		2		3		24.5		R 7:17		Sh		So		R 11:40		Sh		So		R 15:45		Sh		So		R 16:56		Sh		So		1

		24-Feb		Internal Direction		2		1		24.5		L 27:55		Sh		No		L 29:35		Sh		No														2

		27-Mar		Internal Direction		1		1		24		L 3:00		Lo		No																				1

		18-Feb		Internal Direction		2		1		24.33		L 26:10		Lo		No																				1

		19-Mar		Internal Direction		2		1		24.33		L 27:35		Lo		No																				1

		26-Feb		Internal Direction		1		1		22.5		R 17:30		Lo		So																				2

		25-Mar		Internal Direction		2		1		24.33		R 24:07		Lo		So																				2

		2-Apr		Internal Direction		3		2		23.5		R 17:00		Lo		So																				2

		27-Mar		Internal Direction		1		2		24		L 18:15		Sh		No																				2

		25-Feb		Internal Direction		3		4		25		L 25:04		Sh		No																				2

		2-Apr		Internal Direction		3		3		24		R 29:50		Sh		So																				1





ratios

		Ratios – Short : Long and South : North

		Experiment		Initial Out: Length		Initial Out: Cardinal		Food Arrival: Length		Food Arrival: Cardinal		Initial Back: Length		Initial Back: Cardinal		Nest Arrival: Length		Nest Arrival: Cardinal

		Control				6:12				6:08				9:05				7:06

		Colony Odor		5:11		4:12		2:04		1:05		1:05		2:04		1:04		2:03

		Internal Dir.		9:11		9:11		10:01		7:04		8:02		4:06		8:02		6:04

		Percentage of Ants that Chose North or Short

		Experiment		Initial Out: Length		Initial Out: Cardinal		Food Arrival: Length		Food Arrival: Cardinal		Initial Back: Length		Initial Back: Cardinal		Nest Arrival: Length		Nest Arrival: Cardinal

		Control				66.7				57.1				35.7				46.2

		Colony Odor		31.3		75		33.3		83.3		16.7		66.7		20		60

		Internal Dir.		45		55		90.9		36.4		80		60		80		20

		Average		53.8		65.6		62.1		58.9		48.35		54.1		50		42.1

		Control: Initial Out								Control: Food Arrival								Control: Initial Back								Control: Nest Arrival

		North		12						North		8						North		5						North		6

		South		6						South		6						South		9						South		7

		Internal Direction: Initial Out								Internal Direction: Food Arrival								Internal Direction: Initial Back								Internal Direction: Nest Arrival

				Long		Short						Long		Short						Long		Short						Long		Short

		North		6		5				North		0		4				North		2		4				North		0		4

		South		5		4				South		1		6				South		0		4				South		2		4

		Colony Odor: Initial Out								Colony Odor: Food Arrival								Colony Odor: Initial Back								Colony Odor: Nest Arrival

				Long		Short						Long		Short						Long		Short						Long		Short

		North		10		5				North		4		1				North		4		0				North		3		0

		South		4		0				South		0		1				South		1		1				South		1		1
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