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Cattle producers normally think of “weaning” as the time of the year when cows and calves are separated and when the chorus of bellowing and bawling begins. It represents a time of obvious stress to the cows and calves and may even add a couple of sleepless nights to the local residents. To the cow-calf producer, weaning time seems almost “natural” in the sense that it is a chore that must be done and the results and chaos that follow seem unavoidable. What we tend to forget is that the traditional way in which we wean our livestock is very far from the natural process. It is this deviation from the natural process that causes undue stress. 


The title of this article implies there are alternatives to the “traditional” strategy for weaning calves and they may offer improvements. It also implies that some work has been done recently that deserves some mention. In this paper we intend to review our knowledge of the weaning process, discuss the stressors associated with weaning and identify the latest weaning methods that may help alleviate some of the stress.

The natural weaning process: Most birds and all mammalian species are born dependent upon one or both of their parents for protection and nourishment. For mammals, a major part of the nourishment comes in the form of rich milk and it enables the young to grow and develop at a rate superior to the growth they could obtain on strictly an adult diet. However, as a mammal grows and matures there comes a point when its dependency upon the milk for survival ends and the supply of milk from the mother ceases. The young mammal is then said to be weaned. Even among wild mammals this event is marked with some conflict between the mother and the offspring. 


In biology there is a well established and accepted theory of parent-offspring conflict. It refers to the selfish nature of all young to beg to try to extend parental care beyond the point needed for survival, balanced against the mother or parent’s interest of shifting their current investment towards future offspring. However, the fact that the conflict occurs does not necessarily mean the event is extremely stressful for either party. The young are simply programmed to beg and solicit food for as long as the parents will oblige and the parents are programmed to recognize the point at which the young can successfully survive on their own. In a sense mammals evolved to accept that at some point they will be denied milk from the parent. Weaning is indeed a natural process which both the parents and offspring are preconditioned to accept with a minimum amount of resistance. 


If left to nature the weaning process in beef cattle would follow the milk production curve of the cow, peaking around 90 days post-partum and then declining gradually. In one study, natural weaning in zebu cattle (Bos indicus) was reported to take about two weeks and occurred, on average, at 11.3 months of age for bull calves and 8.8 months of age for female offspring (Reinhardt and Reinhardt, 1981). Apparently, bull calves are more successful at extending the time of maternal care, perhaps because they stimulate more milk production and extend the lactation curve. Though the study showed that the weaning process was gradual and varied between individual pairs it also documented that during natural weaning there is never complete and abrupt abandonment of the calf by the cow. In fact, the beef cow and calf will maintain a lifelong relationship of social contact and companionship even when a new offspring arrives (Reinhardt, 2002). 

Comparing the natural weaning process to our traditional method of weaning it should come as no surprise that our calves and cows experience considerable stress following abrupt weaning by separation. There are very good management, nutritional and economic reasons why we would want to impose an artificial weaning date upon our cows and calves, however, we should strive to reduce as many weaning stressors as possible.

Stressors associated with traditional weaning: A list of potential stressors associated with weaning is presented in Table 1. Calves taken right from the cows and sent directly to the auction market would likely experience all of these stressors within a few days. We know however, that a portion of beef calves will be preconditioned before being sold and as a result will not experience all of these stressors simultaneously. Preconditioning offers a healthy and biological advantage to the calf (Peterson et al., 1989a: Schipper et al., 1989), but not always a financial advantage to the producer (Peterson et al., 1989b). This is an unfortunate reality of a segregated beef industry. However, it may be possible to eliminate some of these stressors with a minimum amount of effort and still return a payoff to the producer and the calf. Also we should keep in mind that multiple concurrent stressors have been shown to have a greater impact upon an animal, and can result in compounded or additive negative effects far worse, than if the animal experienced a single stressor at a time (McFarlane et al., 1989; Curtis et al., 1990; Hyun et al., 1998).


Understanding and trying to reduce weaning stress has been one emphasis of our research over the last 10 years. It should be noted that not all the factors listed in Table 1 have an equal impact on the calf and some of the potential stressors may have only a minimal effect. 

Table 1. List of Potential Stressors Associated with Traditional Weaning in Beef Cattle.

Age at weaning is younger than natural age.

New social environment:


absence of adults


mixing of unfamiliar animals


formation of new social hierarchy

Physical separation of mother and calf

Premature end of lactation (even though milk still available)

Transportation

New location

New diet

Age at weaning: Is the age at weaning a stressor that we should worry about? Weaning is artificially imposed at a time which reduces the normal lactation by 2-4 months. However, Reinhardt and Reinhardt (1981) showed that the natural age at weaning had tremendous variation. The age of the calf does not seem to be a hard and fast parameter that would predict when weaning should occur. In sheep, the natural age at weaning is determined by milk production. When ewes drop below 550cc of milk per day weaning occurs regardless of the age of the lamb(s) (Arnold et al., 1979). Though it has never been studied, it is likely that natural weaning in cattle follows a similar dependency upon a minimum threshold of milk production. Therefore, depending upon the breed of cattle, the year and the availability of forage, some calves may be very close to the natural weaning time when they are artificially separated and weaned by the producer. The variation that some producers observe from year to year in the amount of calling between cows and calves after weaning is likely the result of year to year variation in forage, milk supply, pregnancy status, and how close the calves were to the natural weaning period, and not due to the cycle of the moon, as some old timers mused. Therefore the available supply of milk at weaning time, and not the age of the calf per se, is a greater factor in the level of stress we see following abrupt separation. The age that we artificially impose weaning is probably not, in itself, a stressor.

New social environment, absence of adults: A pen of newly weaned calves will typically be without any adult animals. Prior to weaning, calves are in constant contact with their dams who provide them with protection, as well as lead them to forage and water (Fraser and Broom, 1990). The absence of adults at weaning is in obvious contrast to the calves’ previous social conditions. We also know that activities such as drinking and eating are socially facilitated in cattle and that preferences and avoidance of food by young are influenced by adults (Ralphs and Provenza, 1999). The absence of adults may have a negative impact on calves post weaning feeding behaviour. In fact, newly weaned calves are reported to have low intake for the first two weeks following their arrival at the feedlot (Cole and Hutcheson, 1988; Fluharty et al., 1994). In red deer the presence of an adult has been shown to reduce weaning stress and the fear response (Pollard et al., 1992). It seems possible that the presence of a cow (accustomed to feed bunks and water) in a feedlot pen would help to settle newly weaned calves and get them onto feed and water sooner. Open cull cows are readily available following weaning, so the idea of adding “trainer” cows to a pen of newly weaned calves appears to have merit from a practical and biological point of view. 


We conducted trials over a two year period to test this hypothesis (Gibb et al., 2000). A total of 549 steers (1996 n= 252; 1997 n = 297) were used in 2 trials to determine the impact of trainer cows on the performance of newly arrived feedlot calves. In both years bawling calves, purchased from auction markets and assumed to be newly weaned, were randomly allotted to pens with a trainer cow or a no cow treatments. They were housed in groups of 10-13 calves per pen in 24 separate feedlot pens. Half of the pens contained a cow that was already familiar with the pen layout and the location of feed and water. The other half of the pens contained only calves. Calves on the two treatments were visually isolated from each other using plywood so that the treatment groups without cows were unable to see any pen containing an adult cow. All cows and calves were provided a starter ration (80% forage and 20% grain on a dry matter basis). Calves were weighed on arrival at the feedlot and again on d 3, 7, 14, 21 and 28. Blood samples were collected via venipuncture from all calves on days 0, 3, 7 and 21 days after arrival to determine if immune function was suppressed in either group of calves. Immune function was assessed by comparing antibody titers to the vaccines administered on arrival. Calf morbidity based upon feedlot protocol which treated calves when they looked sick or had a temperature above 40.5 C on days 0, 3, and 7 and mortality was recorded. Behavioural observations were made at 10 minute intervals using an instantaneous scan sampling technique for a 9 d period (during daylight 7:00 - 17:00 hr). Behavioural data collected included the amount of time calves and cows spent eating, walking, lying, and standing. A similar study was set up at a commercial feedlot using 470 calves, approximately 115 calves per pen, randomly allotted to the same treatments. Trainer cows were stocked at the ratio of 15 calves per cow, but no behavioural observations were made. 


Calves housed in the presence of trainer cows, contrary to expectations, had a lower rate of gain over the first 3 days of the trial compared to no-cow groups. Health and immune function were not different between treatment groups. On the plus side, we observed very few negative interactions between cows and calves at the feed bunk. In fact, it appeared that many pens of calves were synchronized with the behaviour pattern of the cow, since they fed and rested at the same time. But in the end it made no difference and there was no advantage of having trainer cows within the pen. The normal depression in feed intake in calves following weaning and relocation to a feedlot can not be circumvented by the presence of unfamiliar adult cows (Gibb et al., 2000).

Absence of familiar adults: One obvious question that arises from the trainer cow findings is whether a benefit would have been realized if the cows had been familiar to the calves. We conducted a small pilot study with 8 crossbred cow-calf pairs in the fall of 2000 to determine if cows and calves, that were herd mates, benefited from each other’s presence following abrupt separation and weaning. The 8 pairs were a subset of a larger herd that had been together since the spring. A week prior to weaning in October the pairs were brought in from pasture and placed in a dry lot pen. Two days prior to weaning and for 4 days after weaning we observed the pairs for 12 hour per day during daylight hours. On the day of weaning we divided the group in two and moved them to two new non adjacent pens. In their new pen the pairs were switched such that each pen contained 4 cows and 4 calves, but none of the cows were penned with their own calves.


Prior to weaning, when the pairs were still together, we observed no cross suckling and no attempts by the calves to nurse from any cow other than their mother. Similarly no cows were observed to groom a calf other than their own. Prior to separation the only vocalizations that were recorded occurred immediately before the supplemental feed was delivered. 


During the next four days following weaning both cows and calves behaved in a manner that we would call “typical” for newly weaned cows and calves. The number of vocalizations by cows and calves post weaning followed a pattern similar to that of traditionally weaned cows and calves; vocalizations were exceptionally high for the first 2 days and gradually declined, but were still above baseline levels on day 3 (Fig. 1). Not surprising is the significant reduction in the time spent eating following weaning (Fig 2). Several dramatic additional behavioural changes that occur are an increase in time spent walking (Fig 3), and a reduction in time spent lying (Fig 4) and time spent ruminating (Fig 5). The effects of weaning are dramatic on the calf and even more so on the cows. Surprisingly, the cows were not observed lying during the first 12 hours following weaning and their time spent ruminating was reduced by 75%. 



We observed only two tentative and unsuccessful attempts by calves to nurse from cows after the separation. It seemed obvious to us that the cows were only interested in reuniting with their own calf and did not redirect any maternal care towards other calves within their pen, despite the fact their udders were engorged and there were bawling calves from their own herd present. Calves showed a similar desire to reunite with their mother and did not appear “calm” despite the presence of familiar cows. 

[image: image24.emf]0

300

600

900

1200

1500

1800

2100

2400

[image: image2.emf]0

10

20

30

40

50

60

70

80

1 2 3 4 5

Days (3 = day 1 of separation)

Total / animal

COWS

CALVES


Fig. 1. Number of vocalizations by cows and calves.   Fig. 2. Number of times eating by cows and calves.
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Fig. 3. Number of times walking by cows & calves.
 Fig. 4. Number of times lying by cows and calves.
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Fig. 5. Number of times ruminating by cows and calves


We originally believed that by housing newly weaned familiar cows and calves together it would create the perfect scenario for cross-sucking to occur, yet it did not occur in this study. It now seems obvious from this study that the stress caused by abrupt separation of cows and calves can not be pacified by the presence of familiar animals. Both cows and calves appear only interested in being reunited with their own partner and do not seem to direct attention to other mothers or calves despite their familiarity. 


As a side note, in previous studies we have observed calves stealing milk from another cow prior to weaning. In each case, the calves were observed nursing from a cow that was identical in color (a solid single color) as their mother. Also the cross sucking calves matched the solid color of the “surrogate” mother’s own calf. In other words, the calves were stealing from cows that looked like their mother and the cows that allowed calves to steal from them looked similar to their own calves. Most of the university crossbred herd is composed of cows that are not a solid color and we never observed multicolored cows or their calves cross-suckling. I mention this because I have also been contacted by producers inquiring about cross sucking problems within their herd of solid colored cattle. Our anecdotal stories of cross-suckling among similar looking cattle coincide with observations made on Brazilian dairy farms that milk Bos indicus or Zebu type cattle (Murphey et al., 1990). The Brazilian dairies pen the calves separate from the cows, but turn the calf in with the cow at milking time to help facilitate milk letdown. The errors that calves make, by running to the wrong cow, are directly related to the physical similarity and color of the calf’s real mother (Murphey et al., 1990). 

Fence line weaning: Some of the earliest work on fence line weaning was conducted on foals and there was an advantage for the animals that had undergone this type of weaning (McCall, et al., 1985). They also noted that there was some benefit in leaving foals in their original pens and removing only one or two mares at a time instead of group weaning the entire batch. The interval weaning approach described for mares and foals has probably little appeal to cow-calf producers with large herds, but was shown to be a benefit to elk hinds and their calves (Church and Hudson, 1999) and to beef calves (Church, 1996).


We have previously shown that fence line weaning reduced behavioural indicators of stress in elk (Haigh et al., 1997) and beef calves (Stookey et al., 1997) compared to remote weaning where the cows and calves are visually separated. In our studies we found fence line weaned calves consistently walked less and laid more than remotely separated cows and calves following weaning. Fence line weaned calves gained more during the first week after weaning, but there were no long term benefits on growth rate. More recent work has shown that fence line weaned calves gained more the first week following weaning and were still heavier than traditionally weaned calves after 10 weeks (Price, 2002). It is interesting to note, as scientists we were able to pick up behavioural differences between fence line weaned calves and remotely separated calves by statistically analyzing the data, but the differences were not obvious to us as observers in the field. There may be advantages to fence line weaning, but they may be subtle and not easily detected by the casual observer. We could see that fence line weaned calves bedded down next to their mothers across the fence and we could see that they paced the perimeter of the pen less, but there were still plenty of vocalizations from each group of calves. Fence line weaning did not eliminate vocalizations altogether, but it did reduce them. One of the reasons why producers may believe that by remotely separating cows and calves they cut down on vocalizations and stress is because they are only hearing one half of the equation. Certainly, we know that a cow and a calf stuck on the opposite sides of the fence will call to each other, but we now know they call less across a fence than if they are both out of visual contact. The old adage “out of sight, out of mind” may hold true for spurned lovers, but it is not true in the world of newly weaned bovines. Given a choice between remotely separating cows and calves or using fence line weaning we recommend producers allow fence line contact following weaning.

Two - step weaning: The interest in our lab to try to reduce weaning stress has led us to ask the insightful question, “What contributes the most to the stress at weaning, the separation from the mother or the loss of milk?” Obviously, the traditional abrupt weaning procedure simultaneously removes the milk and the mother from the calf. The best way to answer this question would be to remove the milk, but leave the mother and observe the response. By removing the two “stressors” at different times we could theoretically determine the contribution that each stressor makes to the traditional weaning response. We discovered that by weaning in 2 steps (Stookey and Haley, 2001), first by taking away the milk and second by separating the pair several days later, the entire weaning process can be made significantly less stressful.



In our trials, nursing was prohibited by a plastic anti-sucking device, which hung from the calf's nose and prevented calves from getting the teat in their mouth (Fig. 6).
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 Figure 6. Photo showing the plastic anti-sucking device from Argentina used to terminate nursing. The device acts as a physical barrier merely preventing calves from getting the cow's teat in their mouth. 


In one of many trials we used 12 beef cow-calf pairs and randomly assigned pairs to a control (abrupt weaning treatment) or to the two step weaning procedure. Nursing was prevented for 4 days prior to separation for the two step calves. Prior to imposing the treatments we collected baseline information about the nursing and general behaviour patterns of the cow-calf pairs for 4 days. We then observed the animals during the 4-day experimental period in which nursing was prevented for the two step weaning group and while control groups were allowed to nurse. We then observed cows and calves for another 4 days following their separation. All anti-sucking devices were removed on the day of separation. During each of the 12 days of this trial we observed the animals from sunrise to sunset, approximately 12 hours. The basic activity of each animal (e.g., walking, eating, lying, etc.) was recorded every 5 minutes and vocalizations by individuals were recorded for 2 consecutive minutes during each observation interval.


All the cows and calves behaved similarly during the 4-day baseline period, before treatments were imposed. Vocalizations were extremely rare by the cows (Fig. 7) (3 vocalizations / day; see Fig. 7) and the calves (< 1 vocalizations / day; see Fig. 8) during the baseline period. The only behavioural change associated with preventing nursing, during the next 4 days, was a slight increase in the amount of vocalizing (cows = 24 vocalizations/day; calves = 6 vocalizations/day). Consistent with our previous weaning observations, cows were more vocal than their calves. On the 4 days after cows and calves were separated, two-step cows vocalized 80% less than the control cows weaned the traditional way. For calves, the difference was even more remarkable; treated calves vocalized 95% less than traditional weaned calves, calling at the same rate they did during baseline observations.


[image: image7]
Figure 7. The vocalizations per day by cows weaned by abrupt separation and by the two step method during 3 distinct periods of time. 


[image: image8]
Figure 8. The vocalizations per day by calves weaned by abrupt separation and by the Two-step method during 3 distinct periods of time.


Two step calves spent 25% more time eating while the cows spent about 20% more time eating, compared to controls (not shown on graphs). Two step calves spent roughly 50% less time walking than the abruptly weaned calves after separation. This helps explain how the two step calves can spend more time eating and why they gained more weight during the first week following separation. 


We conducted another trial using 50 calves to determine the relative distance that calves walked before and following separation. Half of the calves were randomly assigned to the control (abrupt separation) and the other half were weaned following the two step procedure. Two days before the calves were fitted with the anti-sucking devices we fitted 10 calves with pedometers, 5 focal animals from each treatment. The pedometers (designed for humans) were inserted into a 3 inch piece of ABS 2” pipe and secured to the front leg of a calf with Velcro straps (as shown in Figures 9 and 10). The pedometers were capable of logging up to 7 days of separate data. We calculated the distance the calves walked by multiplying the number of steps recorded on the pedometer by an average stride length of 28 inches.


[image: image9]
Figure 9. A picture of the open container, cap, Velcro strap, and pedometer used to record distances walked by calves during trial.


[image: image10]
Figure 10. A pedometer within container, shown strapped to the front leg of a calf.


The distance the focal calves walked was similar for both treatment groups for the 2 day baseline period and for the 4 days the Two – step calves were prevented from nursing (Fig 11). The greatest difference was detected after separation. The traditionally weaned calves logged over 25 miles during the first two days following separation, while the two step calves walked only 10 miles during the same period. It took 4 days after separation before the traditionally weaned calves settled in at the same level of walking as the two step treated group.
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Overall, calves which were prevented from nursing for 4 days prior to separation (Two – step) had dramatically reduced stress responses associated with weaning. The two step weaning procedure had the same dramatic effects on the behaviour of cows, reducing their behavioural response compared to controls. 


We have discovered that by simultaneously removing the mother and the milk, as is done in traditional weaning procedures, the response is exacerbated or compounded, causing a far greater stress response than we get if the two events occur at two separate times. In retrospect, it appears that the two step weaning procedure mimics the natural weaning process and as a result reduces many of the behavioural signs of stress associated with weaning. 


Some producers have asked if the benefits of reducing the weaning stress via the two step treatment is offset by the stress associated with handling the calves twice, once to put the nose tags in and once to remove them? It is a reasonable question. However, many producers have put in the nose tags to prevent nursing on the same day they administered pre-weaning vaccinations, therefore the two step weaning procedure is only adding one additional handling, the one required to remove the devices. In addition, we are confident that the stress of handling, to remove the nose tags, is much shorter lived and less significant than the stress of traditional weaning. For example, it is unlikely that a person could pick out calves an hour or two after being run through a handling facility, suggesting the stressors of handling are not easily detected, but we do know calves that are abruptly weaned can be easily identified for 3-4 days after separation, evidence that traditional weaning stress is prolonged. We are confident that the unobservable changes that accompany handling stress (associated with restraining a calf to remove the nose tag) would not trump the obvious advantage gained by two step weaning. We admit there may be legitimate reasons why a producer could not practice two step weaning, such as having no accessible handling facility. However, trying to save calves from the stress of handling and then not worry about the huge stress caused by traditional weaning seems more of an argument for convenience than one based on science. The stress of traditional weaning on calves is tremendous (perhaps the greatest stressor we ever impose on calves) and we are aware of no other weaning procedure (not even fence line weaning) that results in such a favorable behavioural response as the two step weaning procedure.  Whether two step calves are healthier remains to be investigated, but theoretically they should have an advantage over abruptly weaned calves. Based on the behavioural responses, two step weaning represents the latest and best alternative to traditional weaning. 
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		13.23075		5.99409375		2.2374147076		0.5375996578

		12.04771875		3.78028125		1.3570514684		0.3293206319

		5.74153125		4.13146875		0.6243078969		0.4676718867

		3.535125		3.9856875		0.1916385414		0.4780912994

		2.13571875		3.206625		0.3697350244		0.4568661336



CONTROL

4 DAY



DATA

		PERno		PER				TRT		L		LR		LH		W		WR		S		SR		H		B		SLT		D		N		VOX		L		LR		LH		W		WR		S		SR		H		B		SLT		D		N		AN		SP		SHU		VOX				value		calf vox		day		trt		cow vox		cow walk		caf walk		cow eat		calf eat				cow vox		cow walk		caf walk		cow eat		calf eat

		1		BASE		X		0		10.75		13		1.7083333333		1.5833333333		0.0416666667		14.8333333333		4.75		24.25		0.7916666667		0.0416666667		2.4166666667		0.5		2.7916666667		14.5416666667		15.5833333333		4.3333333333		1.5833333333		0		14.125		1.25		19.75		0.5416666667		0		1.8333333333		3.9583333333		0.5416666667		0.125		0.0833333333		0.0416666667		1.8333333333		X		0		1		0		9.1666666667		21.6666666667		10		240		176.6666666667		1		9.1666666667		2.1666666667		1		24		17.6666666667

		3		EXP2		X		0		7.8333333333		9.625		1.9583333333		0.9166666667		0		18.1666666667		5.5416666667		24.8333333333		1.25		1.0833333333		2.3333333333		0		5.0833333333		14.2083333333		12.4166666667		3.7083333333		0.8333333333		0.0416666667		15.625		1.5833333333		20.8333333333		0.6666666667		1.2916666667		1.5		3.4583333333		0.2083333333		0.5		0.3333333333		0.125		3.6666666667		X		0.8333333333		2		0		18.3333333333		13.3333333333		11.6666666667		253.3333333333		213.3333333333		2		18.3333333333		1.3333333333		1.1666666667		25.3333333333		21.3333333333		these are raw data the other columns are tansformed to time spent, etc. estimates

		4		APART		X		0		3.7		9.45		1.65		5.75		0.3		19.2		3.8		21.75		0.1		0.3		2.75				188.6		10		10.45		2.1		2.85		0.15		18.6		1.65		16.4		2.85		0.95		2.7										111.75		1.5		X		0		3		0		7.5		15		26.6666666667		235		176.6666666667		3		7.5		1.5		2.6666666667		23.5		17.6666666667

		1		BASE		X		4		8.7083333333		11.0833333333		1.5416666667		1.5833333333		0.0833333333		15.25		6.875		25.375		1.1666666667		0		2.625		0.3333333333		4.5416666667		12.75		16.2916666667		4.5416666667		1.8333333333		0.0416666667		14.125		1.75		19.6666666667		0.5		0		1.75		3.1666666667		0.625		0.1666666667		0.2916666667		0.0833333333		3.992904518		X		0		4		0		19.9645225898		10.8333333333		15.8240220541		204.203433346		185.4705982291		4		19.9645225898		1.0833333333		1.5824022054		20.4203433346		18.5470598229

		3		EXP2		X		4		8.125		9.25		1		1.4583333333		0.0833333333		18.2916666667		6.2083333333		24.8333333333		1.0416666667		0.9166666667		2.5833333333		0		26.2083333333		15.0416666667		9.875		2.5416666667		0.7916666667		0		16.0833333333		2.375		22.2083333333		0.6666666667		1.5416666667		1.875		0.0416666667		1.9166666667		1.125		1.1666666667		4		10.1666666667		X		0.8333333333		9		0		50.8333333333		6.6666666667		11.6666666667		205		175		9		50.8333333333		0.6666666667		1.1666666667		20.5		17.5

		4		APART		X		4		5.375		9.2916666667		1.375		2.9583333333		0.2916666667		18.5416666667		3.375		24.5416666667		0.0416666667		0.1666666667		2.9166666667				40.4166666667		10.8333333333		8.9583333333		4.4166666667		1.375		0.0416666667		12.125		2.625		22.3333333333		2.4583333333		0.75		2.0416666667										3.7083333333		4.6666666667		X		1.6666666667		10		0		23.3333333333		13.3333333333		6.6666666667		280		233.3333333333		10		23.3333333333		1.3333333333		0.6666666667		28		23.3333333333

		1		BASE		SEM		0		1.9653244007		1.2144957801		0.3618048891		0.1787300882		0.0416666667		1.2904564223		0.8920949127		1.3307266186		0.0768295371		0.0416666667		0.2386303511		0.0645497224		0.854928522		1.5510972819		0.7655789385		0.4265494631		0.200693243		0		0.9826622004		0.3708099244		0.8391463917		0.1193151755		0		0.2713136766		0.1980810721		0.1193151755		0.125		0.0527046277		0.0416666667		2.6666666667		X		0		11		0		13.3333333333		5		11.6666666667		250		168.3333333333		11		13.3333333333		0.5		1.1666666667		25		16.8333333333

		3		EXP2		SEM		0		1.2560962454		0.8285278108		0.6238878995		0.1787300882		0		0.6790516262		1.037658957		1.0678378986		0.1825741858		0.3574601765		0.3456073559		0		1.2326574725		0.7890306993		0.8913161305		1.0924297587		0.2386303511		0.0416666667		1.498262883		0.4409585518		1.7340543372		0.2472066162		0.2274557344		0.1443375673		0.3254270698		0.1003466215		0.2041241452		0.1394433378		0.0559016994		2.8333333333		X		0		12		0		14.1666666667		11.6666666667		3.3333333333		258.3333333333		256.6666666667		12		14.1666666667		1.1666666667		0.3333333333		25.8333333333		25.6666666667						calf voxes for control								calf voxes for two-step

		4		APART		SEM		0		0.4170831252		1.0640919446		0.3579455266		0.889756521		0.0853912564		0.8428621872		0.4862698154		0.6922186552		0.0559016994		0.1677050983		0.3061862178				29.8988398604		1.0257111354		1.2816818378		0.3275540668		0.9831920803		0.0912870929		1.165028612		0.1989556064		1.9319139905		0.6191391874		0.1677050983		0.6012140495										18.923365187		366.2798996815		X		850.5617827038		13		0		1831.3994984075		58.2984283575		25.4524701248		165.8517837681		147.8625940062		13		1831.3994984075		5.8298428358		2.5452470125		16.5851783768		14.7862594006						0		0		0				0		0		0

		1		BASE		SEM		4		1.0634391274		2.103238244		0.3786855923		0.1666666667		0.0527046277		1.4346892811		0.8630131324		1.7038559211		0.2788866755		0		0.247907913		0.1054092553		2.3694379315		0.6224949799		1.1927151565		0.9000385794		0.2204792759		0.0416666667		0.8310385069		0.3593976442		1.7496031296		0.1707825128		0		0.4232808366		0.2635231383		0.2561737691		0.0833333333		0.1980810721		0.0833333333		205.0643496034		X		761.2822178084		14		0		1025.3217480169		102.3729500539		48.8936166928		156.2150629175		93.9305447821		14		1025.3217480169		10.2372950054		4.8893616693		15.6215062918		9.3930544782						0.8333333333		0.8333333333		0.8333333333				0		0		0

		3		EXP2		SEM		4		1.7473193755		1.5850867484		0.2738612788		0.3189609868		0.0833333333		1.2305430147		1.7385538371		2.2338929647		0.1872683755		0.3004626063		0.2386303511		0		8.4905380343		1.5019663038		1.293815417		0.5605676686		0.1757918592		0		0.8530989261		0.6149186938		2.1285917358		0.1666666667		0.1980810721		0.6381940666		0.0416666667		0.3745367509		0.1547847968		0.2204792759		1.2466622103		66.82459029		X		161.9761642676		16		0		334.1229514501		17.5937839056		19.3386029635		214.4275907983		137.1272317337		16		334.1229514501		1.7593783906		1.9338602963		21.4427590798		13.7127231734						0		0		0				0		0		0

		4		APART		SEM		4		0.7324331596		0.5099700427		0.5977387947		0.6690063112		0.0416666667		2.0375809459		0.4413520892		2.6143965737		0.0416666667		0.0833333333		0.2788866755				11.0456753729		0.4409585518		1.4682992807		1.1630897548		0.2304886114		0.0416666667		1.5649148007		0.5728219619		1.9755449319		0.4583333333		0.2738612788		0.3786855923										1.9337104517		15.8837079475		X		184.9168961634		17		0		79.4185397373		23.2533232937		9.0025955456		196.3315130935		181.5962524252		17		79.4185397373		2.3253323294		0.9002595546		19.6331513094		18.1596252425						0		0		0				1.6666666667		1.6666666667		1.6666666667

																																																																				1.0461569884		SEM		0		1		0		5.2307849422		4.7726070211		3.6514837167		11.5470053838		10.5409255339		1		5.2307849422		0.4772607021		0.3651483717		1.1547005384		1.0540925534								0.8333333333		0.8333333333						0.8333333333		0.8333333333

																																																																				1.2292725943		SEM		0.8333333333		2		0		6.1463629715		2.1081851068		3.0731814858		22.7547308878		17.4483364377		2		6.1463629715		0.2108185107		0.3073181486		2.2754730888		1.7448336438								1.6666666667		1.6666666667						72.5		72.5

										cow lie ttl		25.4583333333				calf lie ttl		34.4583333333																																																		0.9574271078		SEM		0		3		0		4.7871355388		5		4.9441323247		15.2206000758		12.8235893744		3		4.7871355388		0.5		0.4944132325		1.5220600076		1.2823589374								0		0						6.6666666667		6.6666666667

												19.4166666667						30.3333333333																																																		1.7912467514		SEM		0		4		0		8.9562337569		3.2702361451		3.7507617032		39.5547778509		40.3188903616		4		8.9562337569		0.3270236145		0.3750761703		3.9554777851		4.0318890362								0		0						0		0

												14.8						22.55																																																		3.8506853647		SEM		0.8333333333		9		0		19.2534268234		3.3333333333		4.0138648596		31.064449134		34.4238289561		9		19.2534268234		0.3333333333		0.401386486		3.1064449134		3.4423828956										850.5617827038								45.3772854016

												21.3333333333						33.5833333333																																																		1.5846485765		SEM		1.0540925534		10		0		7.9232428827		2.1081851068		3.3333333333		10		23.7580395749		10		7.9232428827		0.2108185107		0.3333333333		1		2.3758039575										761.2822178084								48.8960840324

												18.375						27.4583333333																																																		0.9545214042		SEM		0		11		0		4.7726070211		2.2360679775		4.0138648596		10.3279555899		11.9489655526		11		4.7726070211		0.2236067977		0.401386486		1.032795559		1.1948965553										161.9761642676								7.7551916095

												16.0416666667						24.2083333333																																																		1.3270686158		SEM		0		12		0		6.6353430791		4.0138648596		2.1081851068		10.1379375505		18.1964587519		12		6.6353430791		0.401386486		0.2108185107		1.013793755		1.8196458752										184.9168961634								21.3262110875

																																																																				65.679398089		SEM		258.3706962228		13		0		328.396990445		19.7905701451		12.7148207485		15.1107026089		17.1755640373		13		328.396990445		1.9790570145		1.2714820749		1.5110702609		1.7175564037

																																																																				52.3860976202		SEM		202.6933068502		14		0		261.9304881012		24.2377003234		23.361700157		17.2903775052		23.5832686928		14		261.9304881012		2.4237700323		2.3361700157		1.7290377505		2.3583268693

																																																																				27.9475417401		SEM		56.8569856056		16		0		139.7377087003		5.5627034335		6.0316177809		6.5655447897		22.7633904019		16		139.7377087003		0.5562703433		0.6031617781		0.656554479		2.2763390402

																																																																				6.3022476848		SEM		59.5013769802		17		0		31.5112384239		9.5199397621		4.0155732739		7.9890785613		19.5775145513		17		31.5112384239		0.9519939762		0.4015573274		0.7989078561		1.9577514551

																																																																				1.6666666667		X		0		1		4		8.3333333333		8.3333333333		20		246.6666666667		193.3333333333		1		8.3333333333		0.8333333333		2		24.6666666667		19.3333333333

																																																																				6.3333333333		X		0		2		4		31.6666666667		16.6666666667		15		255		210		2		31.6666666667		1.6666666667		1.5		25.5		21

																																																																				0.6666666667		X		0		3		4		3.3333333333		26.6666666667		28.3333333333		236.6666666667		160		3		3.3333333333		2.6666666667		2.8333333333		23.6666666667		16

																																																																				9.5		X		1.6666666667		4		4		47.5		11.6666666667		10		276.6666666667		223.3333333333		4		47.5		1.1666666667		1		27.6666666667		22.3333333333

																																																																				8.8333333333		X		0.8333333333		9		4		44.1666666667		10		6.6666666667		225		208.3333333333		9		44.1666666667		1		0.6666666667		22.5		20.8333333333

																																																																				62		X		72.5		10		4		310		15		6.6666666667		273.3333333333		271.6666666667		10		310		1.5		0.6666666667		27.3333333333		27.1666666667

																																																																				15		X		6.6666666667		11		4		75		18.3333333333		6.6666666667		230		165		11		75		1.8333333333		0.6666666667		23		16.5

																																																																				19		X		0		12		4		95		15		11.6666666667		265		243.3333333333		12		95		1.5		1.1666666667		26.5		24.3333333333

																																																																				109.5781018107		X		45.3772854016		13		4		547.8905090537		31.3500278994		10.7642519099		217.2947449533		219.9256191889		13		547.8905090537		3.1350027899		1.076425191		21.7294744953		21.9925619189

																																																																				40.205831306		X		48.8960840324		14		4		201.0291565298		33.8434402975		19.423152458		201.374505623		181.5858181163		14		201.0291565298		3.3843440298		1.9423152458		20.1374505623		18.1585818116

																																																																				11.7122275143		X		7.7551916095		16		4		58.5611375713		17.2127951189		10.6677028163		220.1436285355		188.4878130605		16		58.5611375713		1.7212795119		1.0667702816		22.0143628536		18.848781306

																																																																				1.912916605		X		21.3262110875		17		4		9.5645830249		24.1940675757		2.0011973223		222.5228218748		206.1851803544		17		9.5645830249		2.4194067576		0.2001197322		22.2522821875		20.6185180354

																																																																				1.0852547064		SEM		0		1		4		5.426273532		3.0731814858		5.7735026919		18.9150146121		30.9479850358		1		5.426273532		0.3073181486		0.5773502692		1.8915014612		3.0947985036

																																																																				2.7039066388		SEM		0		2		4		13.5195331938		3.3333333333		5		19.7905701451		20.3306009093		2		13.5195331938		0.3333333333		0.5		1.9790570145		2.0330600909

																																																																				0.2108185107		SEM		0		3		4		1.0540925534		5.5777335102		6.0092521258		18.3787316695		17.1269767716		3		1.0540925534		0.557773351		0.6009252126		1.8378731669		1.7126976772

																																																																				7.1075077676		SEM		1.6666666667		4		4		35.5375388381		3.0731814858		3.6514837167		24.0370085031		24.8551358431		4		35.5375388381		0.3073181486		0.3651483717		2.4037008503		2.4855135843

																																																																				4.1506358281		SEM		0.8333333333		9		4		20.7531791407		5.1639777949		3.3333333333		22.4722050542		19.2209376578		9		20.7531791407		0.5163977795		0.3333333333		2.2472205054		1.9220937658

																																																																				22.5003703673		SEM		22.7577825516		10		4		112.5018518366		4.2817441929		3.3333333333		20.9231397686		27.4974746315		10		112.5018518366		0.4281744193		0.3333333333		2.0923139769		2.7497474632

																																																																				7.0804896253		SEM		4.2163702136		11		4		35.4024481263		6.0092521258		4.9441323247		20.9761769634		17.6540835692		11		35.4024481263		0.6009252126		0.4944132325		2.0976176963		1.7654083569

																																																																				4.9261208538		SEM		0		12		4		24.6306042692		4.2817441929		4.0138648596		34.9046319753		29.2878435153		12		24.6306042692		0.4281744193		0.401386486		3.4904631975		2.9287843515

																																																																				50.4686108644		SEM		137.2637124095		13		4		252.3430543222		8.1001673965		4.5855114596		33.76846972		29.5537151335		13		252.3430543222		0.8100167396		0.458551146		3.376846972		2.9553715133

																																																																				32.2349878358		SEM		123.3765041944		14		4		161.1749391788		13.0606417851		6.5389147478		28.2470337382		29.514908698		14		161.1749391788		1.3060641785		0.6538914748		2.8247033738		2.9514908698

																																																																				11.2733650856		SEM		26.5311496572		16		4		56.3668254279		3.2767707136		4.0062168976		20.861771213		30.9268783627		16		56.3668254279		0.3276770714		0.4006216898		2.0861771213		3.0926878363

																																																																				3.4774996299		SEM		27.9572665249		17		4		17.3874981494		15.1644054539		2.0071839337		35.136931249		27.1110821265		17		17.3874981494		1.5164405454		0.2007183934		3.5136931249		2.7111082127

																																																																Zoerb miles				mean		2-step		5.56678125		3.7573125		4.76578125		3.527625		3.98390625		4.1071875		5.99409375		3.78028125		4.13146875		3.9856875		3.206625

																																																																				sem		2-step		0.8016733942		0.4022875913		0.4436814538		0.164661647		0.3930104662		0.4067662495		0.5375996578		0.3293206319		0.4676718867		0.4780912994		0.4568661336

																																																																				mean		control		4.73709375		2.91140625		4.1428125		3.7250390625		2.9499375		3.15234375		13.23075		12.04771875		5.74153125		3.535125		2.13571875

																																																																				sem		control		1.2261913368		0.7135894118		0.1909225137		0.4010491384		0.640553408		0.6491902013		2.2374147076		1.3570514684		0.6243078969		0.1916385414		0.3697350244





GRAPHS

		VOX BY COWS																VOX BY CALVES

		WALK BY COWS																WALK BY CALVES

		EAT BY COWS (# OF OBS)																EAT BY CALVES (# OF OBS)

		VOX BY COWS ACROSS THE EXPERIMENT (min)																VOX BY CALVES ACROSS THE EXPERIMENT

		WALKING BY COWS ACROSS THE EXPERIMENT (min)																WALKING BY CALVES ACROSS THE EXPERIMENT

		EATING BY COWS ACROSS THE EXPERIMENT (min)																EATING BY CALVES ACROSS THE EXPERIMENT

		EATING BY COWS (min)																EATING BY CALVES

		miles by calves

																		CALVES STANDING IDLE





GRAPHS

		2.7916666667		4.5416666667		0.854928522		0.854928522		2.3694379315		2.3694379315

		5.0833333333		26.2083333333		1.2326574725		1.2326574725		8.4905380343		8.4905380343

		188.6		40.4166666667		29.8988398604		29.8988398604		11.0456753729		11.0456753729



CONTROL

4 DAY



Sheet3

		0.0416666667		0.0833333333		0.0416666667		0.0416666667		0.0833333333		0.0833333333

		0.125		4		0.0559016994		0.0559016994		1.2466622103		1.2466622103

		111.75		3.7083333333		18.923365187		18.923365187		1.9337104517		1.9337104517



CONTROL

4 DAY



		1.5833333333		1.5833333333		0.1787300882		0.1787300882		0.1666666667		0.1666666667

		0.9166666667		1.4583333333		0.1787300882		0.1787300882		0.3189609868		0.3189609868

		5.75		2.9583333333		0.889756521		0.889756521		0.6690063112		0.6690063112



CONTROL

4 DAY



		1.5833333333		1.8333333333		0.200693243		0.200693243		0.2204792759		0.2204792759

		0.8333333333		0.7916666667		0.2386303511		0.2386303511		0.1757918592		0.1757918592

		2.85		1.375		0.9831920803		0.9831920803		0.2304886114		0.2304886114



CONTROL

4 DAY



		19.75		19.6666666667		0.8391463917		0.8391463917		1.7496031296		1.7496031296

		20.8333333333		22.2083333333		1.7340543372		1.7340543372		2.1285917358		2.1285917358

		16.4		22.3333333333		1.9319139905		1.9319139905		1.9755449319		1.9755449319



CONTROL

4 DAY



		24.25		25.375		1.3307266186		1.3307266186		1.7038559211		1.7038559211

		24.8333333333		24.8333333333		1.0678378986		1.0678378986		2.2338929647		2.2338929647

		21.75		24.5416666667		0.6922186552		0.6922186552		2.6143965737		2.6143965737



CONTROL

4 DAY



		14.125		14.125		0.9826622004		0.9826622004		0.8310385069		0.8310385069

		15.625		16.0833333333		1.498262883		1.498262883		0.8530989261		0.8530989261

		18.6		12.125		1.165028612		1.165028612		1.5649148007		1.5649148007



CONTROL

4 DAY



		14.125		14.125		0.9826622004		0.9826622004		0.8310385069		0.8310385069

		15.625		16.0833333333		1.498262883		1.498262883		0.8530989261		0.8530989261

		18.6		12.125		1.165028612		1.165028612		1.5649148007		1.5649148007



CONTROL

4 DAY



		0		0		0		0

		0.8333333333		0		0.8333333333		0

		0		0		0		0

		0		1.6666666667		0		1.6666666667

		0.8333333333		0.8333333333		0.8333333333		0.8333333333

		1.6666666667		72.5		1.0540925534		22.7577825516

		0		6.6666666667		0		4.2163702136

		0		0		0		0

		850.5617827038		45.3772854016		258.3706962228		137.2637124095

		761.2822178084		48.8960840324		202.6933068502		123.3765041944

		161.9761642676		7.7551916095		56.8569856056		26.5311496572

		184.9168961634		21.3262110875		59.5013769802		27.9572665249



CONTROL

4 DAY



		9.1666666667		8.3333333333		5.2307849422		5.426273532

		18.3333333333		31.6666666667		6.1463629715		13.5195331938

		7.5		3.3333333333		4.7871355388		1.0540925534

		19.9645225898		47.5		8.9562337569		35.5375388381

		50.8333333333		44.1666666667		19.2534268234		20.7531791407

		23.3333333333		310		7.9232428827		112.5018518366

		13.3333333333		75		4.7726070211		35.4024481263

		14.1666666667		95		6.6353430791		24.6306042692

		1831.3994984075		547.8905090537		328.396990445		252.3430543222

		1025.3217480169		201.0291565298		261.9304881012		161.1749391788

		334.1229514501		58.5611375713		139.7377087003		56.3668254279

		79.4185397373		9.5645830249		31.5112384239		17.3874981494



CONTROL

4 DAY



		21.6666666667		8.3333333333		4.7726070211		4.7726070211		3.0731814858		3.0731814858

		13.3333333333		16.6666666667		2.1081851068		2.1081851068		3.3333333333		3.3333333333

		15		26.6666666667		5		5		5.5777335102		5.5777335102

		10.8333333333		11.6666666667		3.2702361451		3.2702361451		3.0731814858		3.0731814858

		6.6666666667		10		3.3333333333		3.3333333333		5.1639777949		5.1639777949

		13.3333333333		15		2.1081851068		2.1081851068		4.2817441929		4.2817441929

		5		18.3333333333		2.2360679775		2.2360679775		6.0092521258		6.0092521258

		11.6666666667		15		4.0138648596		4.0138648596		4.2817441929		4.2817441929

		58.2984283575		31.3500278994		19.7905701451		19.7905701451		8.1001673965		8.1001673965

		102.3729500539		33.8434402975		24.2377003234		24.2377003234		13.0606417851		13.0606417851

		17.5937839056		17.2127951189		5.5627034335		5.5627034335		3.2767707136		3.2767707136

		23.2533232937		24.1940675757		9.5199397621		9.5199397621		15.1644054539		15.1644054539



CONTROL

4 DAY



		10		20		3.6514837167		3.6514837167		5.7735026919		5.7735026919

		11.6666666667		15		3.0731814858		3.0731814858		5		5

		26.6666666667		28.3333333333		4.9441323247		4.9441323247		6.0092521258		6.0092521258

		15.8240220541		10		3.7507617032		3.7507617032		3.6514837167		3.6514837167

		11.6666666667		6.6666666667		4.0138648596		4.0138648596		3.3333333333		3.3333333333

		6.6666666667		6.6666666667		3.3333333333		3.3333333333		3.3333333333		3.3333333333

		11.6666666667		6.6666666667		4.0138648596		4.0138648596		4.9441323247		4.9441323247

		3.3333333333		11.6666666667		2.1081851068		2.1081851068		4.0138648596		4.0138648596

		25.4524701248		10.7642519099		12.7148207485		12.7148207485		4.5855114596		4.5855114596

		48.8936166928		19.423152458		23.361700157		23.361700157		6.5389147478		6.5389147478

		19.3386029635		10.6677028163		6.0316177809		6.0316177809		4.0062168976		4.0062168976

		9.0025955456		2.0011973223		4.0155732739		4.0155732739		2.0071839337		2.0071839337



CONTROL

4 DAY



		240		246.6666666667		3.6514837167		3.6514837167		5.7735026919		5.7735026919

		253.3333333333		255		3.0731814858		3.0731814858		5		5

		235		236.6666666667		4.9441323247		4.9441323247		6.0092521258		6.0092521258

		204.203433346		276.6666666667		3.7507617032		3.7507617032		3.6514837167		3.6514837167

		205		225		4.0138648596		4.0138648596		3.3333333333		3.3333333333

		280		273.3333333333		3.3333333333		3.3333333333		3.3333333333		3.3333333333

		250		230		4.0138648596		4.0138648596		4.9441323247		4.9441323247

		258.3333333333		265		2.1081851068		2.1081851068		4.0138648596		4.0138648596

		165.8517837681		217.2947449533		12.7148207485		12.7148207485		4.5855114596		4.5855114596

		156.2150629175		201.374505623		23.361700157		23.361700157		6.5389147478		6.5389147478

		214.4275907983		220.1436285355		6.0316177809		6.0316177809		4.0062168976		4.0062168976

		196.3315130935		222.5228218748		4.0155732739		4.0155732739		2.0071839337		2.0071839337



CONTROL

4 DAY



		176.6666666667		193.3333333333		3.6514837167		3.6514837167		5.7735026919		5.7735026919

		213.3333333333		210		3.0731814858		3.0731814858		5		5

		176.6666666667		160		4.9441323247		4.9441323247		6.0092521258		6.0092521258

		185.4705982291		223.3333333333		3.7507617032		3.7507617032		3.6514837167		3.6514837167

		175		208.3333333333		4.0138648596		4.0138648596		3.3333333333		3.3333333333

		233.3333333333		271.6666666667		3.3333333333		3.3333333333		3.3333333333		3.3333333333

		168.3333333333		165		4.0138648596		4.0138648596		4.9441323247		4.9441323247

		256.6666666667		243.3333333333		2.1081851068		2.1081851068		4.0138648596		4.0138648596

		147.8625940062		219.9256191889		12.7148207485		12.7148207485		4.5855114596		4.5855114596

		93.9305447821		181.5858181163		23.361700157		23.361700157		6.5389147478		6.5389147478

		137.1272317337		188.4878130605		6.0316177809		6.0316177809		4.0062168976		4.0062168976

		181.5962524252		206.1851803544		4.0155732739		4.0155732739		2.0071839337		2.0071839337



CONTROL

4 DAY



		147.8625940062		219.9256191889		17.1755640373		17.1755640373		29.5537151335		29.5537151335

		93.9305447821		181.5858181163		23.5832686928		23.5832686928		29.514908698		29.514908698

		137.1272317337		188.4878130605		22.7633904019		22.7633904019		30.9268783627		30.9268783627

		181.5962524252		206.1851803544		19.5775145513		19.5775145513		27.1110821265		27.1110821265



CONTROL

4 DAY



		165.8517837681		217.2947449533		17.1755640373		17.1755640373		29.5537151335		29.5537151335

		156.2150629175		201.374505623		23.5832686928		23.5832686928		29.514908698		29.514908698

		214.4275907983		220.1436285355		22.7633904019		22.7633904019		30.9268783627		30.9268783627

		196.3315130935		222.5228218748		19.5775145513		19.5775145513		27.1110821265		27.1110821265



CONTROL

4 DAY



		0		0		0		0

		0.8333333333		0		0.8333333333		0

		0		0		0		0

		0		1.6666666667		0		1.6666666667

		0.8333333333		0.8333333333		0.8333333333		0.8333333333

		1.6666666667		72.5		1.0540925534		22.7577825516

		0		6.6666666667		0		4.2163702136

		0		0		0		0

		850.5617827038		45.3772854016		258.3706962228		137.2637124095

		761.2822178084		48.8960840324		202.6933068502		123.3765041944

		161.9761642676		7.7551916095		56.8569856056		26.5311496572

		184.9168961634		21.3262110875		59.5013769802		27.9572665249



CONTROL

4 DAY



		0		0		0		0

		0.8333333333		0		0.8333333333		0

		0		0		0		0

		0		1.6666666667		0		1.6666666667

						0.8333333333		0.8333333333

						1.0540925534		22.7577825516

						0		4.2163702136

						0		0

						258.3706962228		137.2637124095

						202.6933068502		123.3765041944

						56.8569856056		26.5311496572

						59.5013769802		27.9572665249



CONTROL

4 DAY



		0		0		0		0

		0.8333333333		0		0.8333333333		0

		0		0		0		0

		0		1.6666666667		0		1.6666666667

		0.8333333333		0.8333333333		0.8333333333		0.8333333333

		1.6666666667		72.5		1.0540925534		22.7577825516

		0		6.6666666667		0		4.2163702136

		0		0		0		0

						258.3706962228		137.2637124095

						202.6933068502		123.3765041944

						56.8569856056		26.5311496572

						59.5013769802		27.9572665249



CONTROL

4 DAY



		4.73709375		5.56678125		1.2261913368		0.8016733942

		2.91140625		3.7573125		0.7135894118		0.4022875913

		4.1428125		4.76578125		0.1909225137		0.4436814538

		3.7250390625		3.527625		0.4010491384		0.164661647

		2.9499375		3.98390625		0.640553408		0.3930104662

		3.15234375		4.1071875		0.6491902013		0.4067662495

		13.23075		5.99409375		2.2374147076		0.5375996578

		12.04771875		3.78028125		1.3570514684		0.3293206319

		5.74153125		4.13146875		0.6243078969		0.4676718867

		3.535125		3.9856875		0.1916385414		0.4780912994

		2.13571875		3.206625		0.3697350244		0.4568661336



CONTROL

4 DAY



		






_1101534368.xls
Chart2

		0		0		0		0

		0.8333333333		0		0.8333333333		0

		0		0		0		0

		0		1.6666666667		0		1.6666666667

		0.8333333333		0.8333333333		0.8333333333		0.8333333333

		1.6666666667		72.5		1.0540925534		22.7577825516

		0		6.6666666667		0		4.2163702136

		0		0		0		0

		850.5617827038		45.3772854016		258.3706962228		137.2637124095

		761.2822178084		48.8960840324		202.6933068502		123.3765041944

		161.9761642676		7.7551916095		56.8569856056		26.5311496572

		184.9168961634		21.3262110875		59.5013769802		27.9572665249



CONTROL

4 DAY



DATA

		PERno		PER				TRT		L		LR		LH		W		WR		S		SR		H		B		SLT		D		N		VOX		L		LR		LH		W		WR		S		SR		H		B		SLT		D		N		AN		SP		SHU		VOX				value		calf vox		day		trt		cow vox		cow walk		caf walk		cow eat		calf eat				cow vox		cow walk		caf walk		cow eat		calf eat

		1		BASE		X		0		10.75		13		1.7083333333		1.5833333333		0.0416666667		14.8333333333		4.75		24.25		0.7916666667		0.0416666667		2.4166666667		0.5		2.7916666667		14.5416666667		15.5833333333		4.3333333333		1.5833333333		0		14.125		1.25		19.75		0.5416666667		0		1.8333333333		3.9583333333		0.5416666667		0.125		0.0833333333		0.0416666667		1.8333333333		X		0		1		0		9.1666666667		21.6666666667		10		240		176.6666666667		1		9.1666666667		2.1666666667		1		24		17.6666666667

		3		EXP2		X		0		7.8333333333		9.625		1.9583333333		0.9166666667		0		18.1666666667		5.5416666667		24.8333333333		1.25		1.0833333333		2.3333333333		0		5.0833333333		14.2083333333		12.4166666667		3.7083333333		0.8333333333		0.0416666667		15.625		1.5833333333		20.8333333333		0.6666666667		1.2916666667		1.5		3.4583333333		0.2083333333		0.5		0.3333333333		0.125		3.6666666667		X		0.8333333333		2		0		18.3333333333		13.3333333333		11.6666666667		253.3333333333		213.3333333333		2		18.3333333333		1.3333333333		1.1666666667		25.3333333333		21.3333333333		these are raw data the other columns are tansformed to time spent, etc. estimates

		4		APART		X		0		3.7		9.45		1.65		5.75		0.3		19.2		3.8		21.75		0.1		0.3		2.75				188.6		10		10.45		2.1		2.85		0.15		18.6		1.65		16.4		2.85		0.95		2.7										111.75		1.5		X		0		3		0		7.5		15		26.6666666667		235		176.6666666667		3		7.5		1.5		2.6666666667		23.5		17.6666666667

		1		BASE		X		4		8.7083333333		11.0833333333		1.5416666667		1.5833333333		0.0833333333		15.25		6.875		25.375		1.1666666667		0		2.625		0.3333333333		4.5416666667		12.75		16.2916666667		4.5416666667		1.8333333333		0.0416666667		14.125		1.75		19.6666666667		0.5		0		1.75		3.1666666667		0.625		0.1666666667		0.2916666667		0.0833333333		3.992904518		X		0		4		0		19.9645225898		10.8333333333		15.8240220541		204.203433346		185.4705982291		4		19.9645225898		1.0833333333		1.5824022054		20.4203433346		18.5470598229

		3		EXP2		X		4		8.125		9.25		1		1.4583333333		0.0833333333		18.2916666667		6.2083333333		24.8333333333		1.0416666667		0.9166666667		2.5833333333		0		26.2083333333		15.0416666667		9.875		2.5416666667		0.7916666667		0		16.0833333333		2.375		22.2083333333		0.6666666667		1.5416666667		1.875		0.0416666667		1.9166666667		1.125		1.1666666667		4		10.1666666667		X		0.8333333333		9		0		50.8333333333		6.6666666667		11.6666666667		205		175		9		50.8333333333		0.6666666667		1.1666666667		20.5		17.5

		4		APART		X		4		5.375		9.2916666667		1.375		2.9583333333		0.2916666667		18.5416666667		3.375		24.5416666667		0.0416666667		0.1666666667		2.9166666667				40.4166666667		10.8333333333		8.9583333333		4.4166666667		1.375		0.0416666667		12.125		2.625		22.3333333333		2.4583333333		0.75		2.0416666667										3.7083333333		4.6666666667		X		1.6666666667		10		0		23.3333333333		13.3333333333		6.6666666667		280		233.3333333333		10		23.3333333333		1.3333333333		0.6666666667		28		23.3333333333

		1		BASE		SEM		0		1.9653244007		1.2144957801		0.3618048891		0.1787300882		0.0416666667		1.2904564223		0.8920949127		1.3307266186		0.0768295371		0.0416666667		0.2386303511		0.0645497224		0.854928522		1.5510972819		0.7655789385		0.4265494631		0.200693243		0		0.9826622004		0.3708099244		0.8391463917		0.1193151755		0		0.2713136766		0.1980810721		0.1193151755		0.125		0.0527046277		0.0416666667		2.6666666667		X		0		11		0		13.3333333333		5		11.6666666667		250		168.3333333333		11		13.3333333333		0.5		1.1666666667		25		16.8333333333

		3		EXP2		SEM		0		1.2560962454		0.8285278108		0.6238878995		0.1787300882		0		0.6790516262		1.037658957		1.0678378986		0.1825741858		0.3574601765		0.3456073559		0		1.2326574725		0.7890306993		0.8913161305		1.0924297587		0.2386303511		0.0416666667		1.498262883		0.4409585518		1.7340543372		0.2472066162		0.2274557344		0.1443375673		0.3254270698		0.1003466215		0.2041241452		0.1394433378		0.0559016994		2.8333333333		X		0		12		0		14.1666666667		11.6666666667		3.3333333333		258.3333333333		256.6666666667		12		14.1666666667		1.1666666667		0.3333333333		25.8333333333		25.6666666667

		4		APART		SEM		0		0.4170831252		1.0640919446		0.3579455266		0.889756521		0.0853912564		0.8428621872		0.4862698154		0.6922186552		0.0559016994		0.1677050983		0.3061862178				29.8988398604		1.0257111354		1.2816818378		0.3275540668		0.9831920803		0.0912870929		1.165028612		0.1989556064		1.9319139905		0.6191391874		0.1677050983		0.6012140495										18.923365187		366.2798996815		X		850.5617827038		13		0		1831.3994984075		58.2984283575		25.4524701248		165.8517837681		147.8625940062		13		1831.3994984075		5.8298428358		2.5452470125		16.5851783768		14.7862594006

		1		BASE		SEM		4		1.0634391274		2.103238244		0.3786855923		0.1666666667		0.0527046277		1.4346892811		0.8630131324		1.7038559211		0.2788866755		0		0.247907913		0.1054092553		2.3694379315		0.6224949799		1.1927151565		0.9000385794		0.2204792759		0.0416666667		0.8310385069		0.3593976442		1.7496031296		0.1707825128		0		0.4232808366		0.2635231383		0.2561737691		0.0833333333		0.1980810721		0.0833333333		205.0643496034		X		761.2822178084		14		0		1025.3217480169		102.3729500539		48.8936166928		156.2150629175		93.9305447821		14		1025.3217480169		10.2372950054		4.8893616693		15.6215062918		9.3930544782

		3		EXP2		SEM		4		1.7473193755		1.5850867484		0.2738612788		0.3189609868		0.0833333333		1.2305430147		1.7385538371		2.2338929647		0.1872683755		0.3004626063		0.2386303511		0		8.4905380343		1.5019663038		1.293815417		0.5605676686		0.1757918592		0		0.8530989261		0.6149186938		2.1285917358		0.1666666667		0.1980810721		0.6381940666		0.0416666667		0.3745367509		0.1547847968		0.2204792759		1.2466622103		66.82459029		X		161.9761642676		16		0		334.1229514501		17.5937839056		19.3386029635		214.4275907983		137.1272317337		16		334.1229514501		1.7593783906		1.9338602963		21.4427590798		13.7127231734

		4		APART		SEM		4		0.7324331596		0.5099700427		0.5977387947		0.6690063112		0.0416666667		2.0375809459		0.4413520892		2.6143965737		0.0416666667		0.0833333333		0.2788866755				11.0456753729		0.4409585518		1.4682992807		1.1630897548		0.2304886114		0.0416666667		1.5649148007		0.5728219619		1.9755449319		0.4583333333		0.2738612788		0.3786855923										1.9337104517		15.8837079475		X		184.9168961634		17		0		79.4185397373		23.2533232937		9.0025955456		196.3315130935		181.5962524252		17		79.4185397373		2.3253323294		0.9002595546		19.6331513094		18.1596252425

																																																																				1.0461569884		SEM		0		1		0		5.2307849422		4.7726070211		3.6514837167		11.5470053838		10.5409255339		1		5.2307849422		0.4772607021		0.3651483717		1.1547005384		1.0540925534

																																																																				1.2292725943		SEM		0.8333333333		2		0		6.1463629715		2.1081851068		3.0731814858		22.7547308878		17.4483364377		2		6.1463629715		0.2108185107		0.3073181486		2.2754730888		1.7448336438

										cow lie ttl		25.4583333333				calf lie ttl		34.4583333333																																																		0.9574271078		SEM		0		3		0		4.7871355388		5		4.9441323247		15.2206000758		12.8235893744		3		4.7871355388		0.5		0.4944132325		1.5220600076		1.2823589374

												19.4166666667						30.3333333333																																																		1.7912467514		SEM		0		4		0		8.9562337569		3.2702361451		3.7507617032		39.5547778509		40.3188903616		4		8.9562337569		0.3270236145		0.3750761703		3.9554777851		4.0318890362

												14.8						22.55																																																		3.8506853647		SEM		0.8333333333		9		0		19.2534268234		3.3333333333		4.0138648596		31.064449134		34.4238289561		9		19.2534268234		0.3333333333		0.401386486		3.1064449134		3.4423828956

												21.3333333333						33.5833333333																																																		1.5846485765		SEM		1.0540925534		10		0		7.9232428827		2.1081851068		3.3333333333		10		23.7580395749		10		7.9232428827		0.2108185107		0.3333333333		1		2.3758039575

												18.375						27.4583333333																																																		0.9545214042		SEM		0		11		0		4.7726070211		2.2360679775		4.0138648596		10.3279555899		11.9489655526		11		4.7726070211		0.2236067977		0.401386486		1.032795559		1.1948965553

												16.0416666667						24.2083333333																																																		1.3270686158		SEM		0		12		0		6.6353430791		4.0138648596		2.1081851068		10.1379375505		18.1964587519		12		6.6353430791		0.401386486		0.2108185107		1.013793755		1.8196458752

																																																																				65.679398089		SEM		258.3706962228		13		0		328.396990445		19.7905701451		12.7148207485		15.1107026089		17.1755640373		13		328.396990445		1.9790570145		1.2714820749		1.5110702609		1.7175564037

																																																																				52.3860976202		SEM		202.6933068502		14		0		261.9304881012		24.2377003234		23.361700157		17.2903775052		23.5832686928		14		261.9304881012		2.4237700323		2.3361700157		1.7290377505		2.3583268693

																																																																				27.9475417401		SEM		56.8569856056		16		0		139.7377087003		5.5627034335		6.0316177809		6.5655447897		22.7633904019		16		139.7377087003		0.5562703433		0.6031617781		0.656554479		2.2763390402

																																																																				6.3022476848		SEM		59.5013769802		17		0		31.5112384239		9.5199397621		4.0155732739		7.9890785613		19.5775145513		17		31.5112384239		0.9519939762		0.4015573274		0.7989078561		1.9577514551

																																																																				1.6666666667		X		0		1		4		8.3333333333		8.3333333333		20		246.6666666667		193.3333333333		1		8.3333333333		0.8333333333		2		24.6666666667		19.3333333333

																																																																				6.3333333333		X		0		2		4		31.6666666667		16.6666666667		15		255		210		2		31.6666666667		1.6666666667		1.5		25.5		21

																																																																				0.6666666667		X		0		3		4		3.3333333333		26.6666666667		28.3333333333		236.6666666667		160		3		3.3333333333		2.6666666667		2.8333333333		23.6666666667		16

																																																																				9.5		X		1.6666666667		4		4		47.5		11.6666666667		10		276.6666666667		223.3333333333		4		47.5		1.1666666667		1		27.6666666667		22.3333333333

																																																																				8.8333333333		X		0.8333333333		9		4		44.1666666667		10		6.6666666667		225		208.3333333333		9		44.1666666667		1		0.6666666667		22.5		20.8333333333

																																																																				62		X		72.5		10		4		310		15		6.6666666667		273.3333333333		271.6666666667		10		310		1.5		0.6666666667		27.3333333333		27.1666666667

																																																																				15		X		6.6666666667		11		4		75		18.3333333333		6.6666666667		230		165		11		75		1.8333333333		0.6666666667		23		16.5

																																																																				19		X		0		12		4		95		15		11.6666666667		265		243.3333333333		12		95		1.5		1.1666666667		26.5		24.3333333333

																																																																				109.5781018107		X		45.3772854016		13		4		547.8905090537		31.3500278994		10.7642519099		217.2947449533		219.9256191889		13		547.8905090537		3.1350027899		1.076425191		21.7294744953		21.9925619189

																																																																				40.205831306		X		48.8960840324		14		4		201.0291565298		33.8434402975		19.423152458		201.374505623		181.5858181163		14		201.0291565298		3.3843440298		1.9423152458		20.1374505623		18.1585818116

																																																																				11.7122275143		X		7.7551916095		16		4		58.5611375713		17.2127951189		10.6677028163		220.1436285355		188.4878130605		16		58.5611375713		1.7212795119		1.0667702816		22.0143628536		18.848781306

																																																																				1.912916605		X		21.3262110875		17		4		9.5645830249		24.1940675757		2.0011973223		222.5228218748		206.1851803544		17		9.5645830249		2.4194067576		0.2001197322		22.2522821875		20.6185180354

																																																																				1.0852547064		SEM		0		1		4		5.426273532		3.0731814858		5.7735026919		18.9150146121		30.9479850358		1		5.426273532		0.3073181486		0.5773502692		1.8915014612		3.0947985036

																																																																				2.7039066388		SEM		0		2		4		13.5195331938		3.3333333333		5		19.7905701451		20.3306009093		2		13.5195331938		0.3333333333		0.5		1.9790570145		2.0330600909

																																																																				0.2108185107		SEM		0		3		4		1.0540925534		5.5777335102		6.0092521258		18.3787316695		17.1269767716		3		1.0540925534		0.557773351		0.6009252126		1.8378731669		1.7126976772

																																																																				7.1075077676		SEM		1.6666666667		4		4		35.5375388381		3.0731814858		3.6514837167		24.0370085031		24.8551358431		4		35.5375388381		0.3073181486		0.3651483717		2.4037008503		2.4855135843

																																																																				4.1506358281		SEM		0.8333333333		9		4		20.7531791407		5.1639777949		3.3333333333		22.4722050542		19.2209376578		9		20.7531791407		0.5163977795		0.3333333333		2.2472205054		1.9220937658

																																																																				22.5003703673		SEM		22.7577825516		10		4		112.5018518366		4.2817441929		3.3333333333		20.9231397686		27.4974746315		10		112.5018518366		0.4281744193		0.3333333333		2.0923139769		2.7497474632

																																																																				7.0804896253		SEM		4.2163702136		11		4		35.4024481263		6.0092521258		4.9441323247		20.9761769634		17.6540835692		11		35.4024481263		0.6009252126		0.4944132325		2.0976176963		1.7654083569

																																																																				4.9261208538		SEM		0		12		4		24.6306042692		4.2817441929		4.0138648596		34.9046319753		29.2878435153		12		24.6306042692		0.4281744193		0.401386486		3.4904631975		2.9287843515

																																																																				50.4686108644		SEM		137.2637124095		13		4		252.3430543222		8.1001673965		4.5855114596		33.76846972		29.5537151335		13		252.3430543222		0.8100167396		0.458551146		3.376846972		2.9553715133

																																																																				32.2349878358		SEM		123.3765041944		14		4		161.1749391788		13.0606417851		6.5389147478		28.2470337382		29.514908698		14		161.1749391788		1.3060641785		0.6538914748		2.8247033738		2.9514908698

																																																																				11.2733650856		SEM		26.5311496572		16		4		56.3668254279		3.2767707136		4.0062168976		20.861771213		30.9268783627		16		56.3668254279		0.3276770714		0.4006216898		2.0861771213		3.0926878363

																																																																				3.4774996299		SEM		27.9572665249		17		4		17.3874981494		15.1644054539		2.0071839337		35.136931249		27.1110821265		17		17.3874981494		1.5164405454		0.2007183934		3.5136931249		2.7111082127





GRAPHS

		VOX BY COWS																VOX BY CALVES

		WALK BY COWS																WALK BY CALVES

		EAT BY COWS (# OF OBS)																EAT BY CALVES (# OF OBS)

		VOX BY COWS ACROSS THE EXPERIMENT (min)																VOX BY CALVES ACROSS THE EXPERIMENT

		WALKING BY COWS ACROSS THE EXPERIMENT (min)																WALKING BY CALVES ACROSS THE EXPERIMENT

		EATING BY COWS ACROSS THE EXPERIMENT (min)																EATING BY CALVES ACROSS THE EXPERIMENT

		EATING BY COWS (min)																EATING BY CALVES

																		CALVES STANDING IDLE





GRAPHS

		2.7916666667		4.5416666667		0.854928522		0.854928522		2.3694379315		2.3694379315

		5.0833333333		26.2083333333		1.2326574725		1.2326574725		8.4905380343		8.4905380343

		188.6		40.4166666667		29.8988398604		29.8988398604		11.0456753729		11.0456753729



CONTROL

4 DAY



Sheet3

		0.0416666667		0.0833333333		0.0416666667		0.0416666667		0.0833333333		0.0833333333

		0.125		4		0.0559016994		0.0559016994		1.2466622103		1.2466622103

		111.75		3.7083333333		18.923365187		18.923365187		1.9337104517		1.9337104517



CONTROL

4 DAY



		1.5833333333		1.5833333333		0.1787300882		0.1787300882		0.1666666667		0.1666666667

		0.9166666667		1.4583333333		0.1787300882		0.1787300882		0.3189609868		0.3189609868

		5.75		2.9583333333		0.889756521		0.889756521		0.6690063112		0.6690063112



CONTROL

4 DAY



		1.5833333333		1.8333333333		0.200693243		0.200693243		0.2204792759		0.2204792759

		0.8333333333		0.7916666667		0.2386303511		0.2386303511		0.1757918592		0.1757918592

		2.85		1.375		0.9831920803		0.9831920803		0.2304886114		0.2304886114



CONTROL

4 DAY



		19.75		19.6666666667		0.8391463917		0.8391463917		1.7496031296		1.7496031296

		20.8333333333		22.2083333333		1.7340543372		1.7340543372		2.1285917358		2.1285917358

		16.4		22.3333333333		1.9319139905		1.9319139905		1.9755449319		1.9755449319



CONTROL

4 DAY



		24.25		25.375		1.3307266186		1.3307266186		1.7038559211		1.7038559211

		24.8333333333		24.8333333333		1.0678378986		1.0678378986		2.2338929647		2.2338929647

		21.75		24.5416666667		0.6922186552		0.6922186552		2.6143965737		2.6143965737



CONTROL

4 DAY



		14.125		14.125		0.9826622004		0.9826622004		0.8310385069		0.8310385069

		15.625		16.0833333333		1.498262883		1.498262883		0.8530989261		0.8530989261

		18.6		12.125		1.165028612		1.165028612		1.5649148007		1.5649148007



CONTROL

4 DAY



		14.125		14.125		0.9826622004		0.9826622004		0.8310385069		0.8310385069

		15.625		16.0833333333		1.498262883		1.498262883		0.8530989261		0.8530989261

		18.6		12.125		1.165028612		1.165028612		1.5649148007		1.5649148007



CONTROL

4 DAY



		0		0		0		0

		0.8333333333		0		0.8333333333		0

		0		0		0		0

		0		1.6666666667		0		1.6666666667

		0.8333333333		0.8333333333		0.8333333333		0.8333333333

		1.6666666667		72.5		1.0540925534		22.7577825516

		0		6.6666666667		0		4.2163702136

		0		0		0		0

		850.5617827038		45.3772854016		258.3706962228		137.2637124095

		761.2822178084		48.8960840324		202.6933068502		123.3765041944

		161.9761642676		7.7551916095		56.8569856056		26.5311496572

		184.9168961634		21.3262110875		59.5013769802		27.9572665249



CONTROL

4 DAY



		9.1666666667		8.3333333333		5.2307849422		5.426273532

		18.3333333333		31.6666666667		6.1463629715		13.5195331938

		7.5		3.3333333333		4.7871355388		1.0540925534

		19.9645225898		47.5		8.9562337569		35.5375388381

		50.8333333333		44.1666666667		19.2534268234		20.7531791407

		23.3333333333		310		7.9232428827		112.5018518366

		13.3333333333		75		4.7726070211		35.4024481263

		14.1666666667		95		6.6353430791		24.6306042692

		1831.3994984075		547.8905090537		328.396990445		252.3430543222

		1025.3217480169		201.0291565298		261.9304881012		161.1749391788

		334.1229514501		58.5611375713		139.7377087003		56.3668254279

		79.4185397373		9.5645830249		31.5112384239		17.3874981494



CONTROL

4 DAY



		21.6666666667		8.3333333333		4.7726070211		4.7726070211		3.0731814858		3.0731814858

		13.3333333333		16.6666666667		2.1081851068		2.1081851068		3.3333333333		3.3333333333

		15		26.6666666667		5		5		5.5777335102		5.5777335102

		10.8333333333		11.6666666667		3.2702361451		3.2702361451		3.0731814858		3.0731814858

		6.6666666667		10		3.3333333333		3.3333333333		5.1639777949		5.1639777949

		13.3333333333		15		2.1081851068		2.1081851068		4.2817441929		4.2817441929

		5		18.3333333333		2.2360679775		2.2360679775		6.0092521258		6.0092521258

		11.6666666667		15		4.0138648596		4.0138648596		4.2817441929		4.2817441929

		58.2984283575		31.3500278994		19.7905701451		19.7905701451		8.1001673965		8.1001673965

		102.3729500539		33.8434402975		24.2377003234		24.2377003234		13.0606417851		13.0606417851

		17.5937839056		17.2127951189		5.5627034335		5.5627034335		3.2767707136		3.2767707136

		23.2533232937		24.1940675757		9.5199397621		9.5199397621		15.1644054539		15.1644054539



CONTROL

4 DAY



		10		20		3.6514837167		3.6514837167		5.7735026919		5.7735026919

		11.6666666667		15		3.0731814858		3.0731814858		5		5

		26.6666666667		28.3333333333		4.9441323247		4.9441323247		6.0092521258		6.0092521258

		15.8240220541		10		3.7507617032		3.7507617032		3.6514837167		3.6514837167

		11.6666666667		6.6666666667		4.0138648596		4.0138648596		3.3333333333		3.3333333333

		6.6666666667		6.6666666667		3.3333333333		3.3333333333		3.3333333333		3.3333333333

		11.6666666667		6.6666666667		4.0138648596		4.0138648596		4.9441323247		4.9441323247

		3.3333333333		11.6666666667		2.1081851068		2.1081851068		4.0138648596		4.0138648596

		25.4524701248		10.7642519099		12.7148207485		12.7148207485		4.5855114596		4.5855114596

		48.8936166928		19.423152458		23.361700157		23.361700157		6.5389147478		6.5389147478

		19.3386029635		10.6677028163		6.0316177809		6.0316177809		4.0062168976		4.0062168976

		9.0025955456		2.0011973223		4.0155732739		4.0155732739		2.0071839337		2.0071839337



CONTROL

4 DAY



		240		246.6666666667		3.6514837167		3.6514837167		5.7735026919		5.7735026919

		253.3333333333		255		3.0731814858		3.0731814858		5		5

		235		236.6666666667		4.9441323247		4.9441323247		6.0092521258		6.0092521258

		204.203433346		276.6666666667		3.7507617032		3.7507617032		3.6514837167		3.6514837167

		205		225		4.0138648596		4.0138648596		3.3333333333		3.3333333333

		280		273.3333333333		3.3333333333		3.3333333333		3.3333333333		3.3333333333

		250		230		4.0138648596		4.0138648596		4.9441323247		4.9441323247

		258.3333333333		265		2.1081851068		2.1081851068		4.0138648596		4.0138648596

		165.8517837681		217.2947449533		12.7148207485		12.7148207485		4.5855114596		4.5855114596

		156.2150629175		201.374505623		23.361700157		23.361700157		6.5389147478		6.5389147478

		214.4275907983		220.1436285355		6.0316177809		6.0316177809		4.0062168976		4.0062168976

		196.3315130935		222.5228218748		4.0155732739		4.0155732739		2.0071839337		2.0071839337



CONTROL

4 DAY



		176.6666666667		193.3333333333		3.6514837167		3.6514837167		5.7735026919		5.7735026919

		213.3333333333		210		3.0731814858		3.0731814858		5		5

		176.6666666667		160		4.9441323247		4.9441323247		6.0092521258		6.0092521258

		185.4705982291		223.3333333333		3.7507617032		3.7507617032		3.6514837167		3.6514837167

		175		208.3333333333		4.0138648596		4.0138648596		3.3333333333		3.3333333333

		233.3333333333		271.6666666667		3.3333333333		3.3333333333		3.3333333333		3.3333333333

		168.3333333333		165		4.0138648596		4.0138648596		4.9441323247		4.9441323247

		256.6666666667		243.3333333333		2.1081851068		2.1081851068		4.0138648596		4.0138648596

		147.8625940062		219.9256191889		12.7148207485		12.7148207485		4.5855114596		4.5855114596

		93.9305447821		181.5858181163		23.361700157		23.361700157		6.5389147478		6.5389147478

		137.1272317337		188.4878130605		6.0316177809		6.0316177809		4.0062168976		4.0062168976

		181.5962524252		206.1851803544		4.0155732739		4.0155732739		2.0071839337		2.0071839337



CONTROL

4 DAY



		147.8625940062		219.9256191889		17.1755640373		17.1755640373		29.5537151335		29.5537151335

		93.9305447821		181.5858181163		23.5832686928		23.5832686928		29.514908698		29.514908698

		137.1272317337		188.4878130605		22.7633904019		22.7633904019		30.9268783627		30.9268783627

		181.5962524252		206.1851803544		19.5775145513		19.5775145513		27.1110821265		27.1110821265



CONTROL

4 DAY



		165.8517837681		217.2947449533		17.1755640373		17.1755640373		29.5537151335		29.5537151335

		156.2150629175		201.374505623		23.5832686928		23.5832686928		29.514908698		29.514908698

		214.4275907983		220.1436285355		22.7633904019		22.7633904019		30.9268783627		30.9268783627

		196.3315130935		222.5228218748		19.5775145513		19.5775145513		27.1110821265		27.1110821265



CONTROL

4 DAY



		






_1101534322.xls
Chart1

		9.1666666667		8.3333333333		5.2307849422		5.426273532

		18.3333333333		31.6666666667		6.1463629715		13.5195331938

		7.5		3.3333333333		4.7871355388		1.0540925534

		19.9645225898		47.5		8.9562337569		35.5375388381

		50.8333333333		44.1666666667		19.2534268234		20.7531791407

		23.3333333333		310		7.9232428827		112.5018518366

		13.3333333333		75		4.7726070211		35.4024481263

		14.1666666667		95		6.6353430791		24.6306042692

		1831.3994984075		547.8905090537		328.396990445		252.3430543222

		1025.3217480169		201.0291565298		261.9304881012		161.1749391788

		334.1229514501		58.5611375713		139.7377087003		56.3668254279

		79.4185397373		9.5645830249		31.5112384239		17.3874981494



CONTROL

4 DAY



DATA

		PERno		PER				TRT		L		LR		LH		W		WR		S		SR		H		B		SLT		D		N		VOX		L		LR		LH		W		WR		S		SR		H		B		SLT		D		N		AN		SP		SHU		VOX

		1		BASE		X		0		10.75		13		1.7083333333		1.5833333333		0.0416666667		14.8333333333		4.75		24.25		0.7916666667		0.0416666667		2.4166666667		0.5		2.7916666667		14.5416666667		15.5833333333		4.3333333333		1.5833333333		0		14.125		1.25		19.75		0.5416666667		0		1.8333333333		3.9583333333		0.5416666667		0.125		0.0833333333		0.0416666667

		3		EXP2		X		0		7.8333333333		9.625		1.9583333333		0.9166666667		0		18.1666666667		5.5416666667		24.8333333333		1.25		1.0833333333		2.3333333333		0		5.0833333333		14.2083333333		12.4166666667		3.7083333333		0.8333333333		0.0416666667		15.625		1.5833333333		20.8333333333		0.6666666667		1.2916666667		1.5		3.4583333333		0.2083333333		0.5		0.3333333333		0.125

		4		APART		X		0		3.7		9.45		1.65		5.75		0.3		19.2		3.8		21.75		0.1		0.3		2.75				188.6		10		10.45		2.1		2.85		0.15		18.6		1.65		16.4		2.85		0.95		2.7										111.75

		1		BASE		X		4		8.7083333333		11.0833333333		1.5416666667		1.5833333333		0.0833333333		15.25		6.875		25.375		1.1666666667		0		2.625		0.3333333333		4.5416666667		12.75		16.2916666667		4.5416666667		1.8333333333		0.0416666667		14.125		1.75		19.6666666667		0.5		0		1.75		3.1666666667		0.625		0.1666666667		0.2916666667		0.0833333333

		3		EXP2		X		4		8.125		9.25		1		1.4583333333		0.0833333333		18.2916666667		6.2083333333		24.8333333333		1.0416666667		0.9166666667		2.5833333333		0		26.2083333333		15.0416666667		9.875		2.5416666667		0.7916666667		0		16.0833333333		2.375		22.2083333333		0.6666666667		1.5416666667		1.875		0.0416666667		1.9166666667		1.125		1.1666666667		4

		4		APART		X		4		5.375		9.2916666667		1.375		2.9583333333		0.2916666667		18.5416666667		3.375		24.5416666667		0.0416666667		0.1666666667		2.9166666667				40.4166666667		10.8333333333		8.9583333333		4.4166666667		1.375		0.0416666667		12.125		2.625		22.3333333333		2.4583333333		0.75		2.0416666667										3.7083333333

		1		BASE		SEM		0		1.9653244007		1.2144957801		0.3618048891		0.1787300882		0.0416666667		1.2904564223		0.8920949127		1.3307266186		0.0768295371		0.0416666667		0.2386303511		0.0645497224		0.854928522		1.5510972819		0.7655789385		0.4265494631		0.200693243		0		0.9826622004		0.3708099244		0.8391463917		0.1193151755		0		0.2713136766		0.1980810721		0.1193151755		0.125		0.0527046277		0.0416666667

		3		EXP2		SEM		0		1.2560962454		0.8285278108		0.6238878995		0.1787300882		0		0.6790516262		1.037658957		1.0678378986		0.1825741858		0.3574601765		0.3456073559		0		1.2326574725		0.7890306993		0.8913161305		1.0924297587		0.2386303511		0.0416666667		1.498262883		0.4409585518		1.7340543372		0.2472066162		0.2274557344		0.1443375673		0.3254270698		0.1003466215		0.2041241452		0.1394433378		0.0559016994

		4		APART		SEM		0		0.4170831252		1.0640919446		0.3579455266		0.889756521		0.0853912564		0.8428621872		0.4862698154		0.6922186552		0.0559016994		0.1677050983		0.3061862178				29.8988398604		1.0257111354		1.2816818378		0.3275540668		0.9831920803		0.0912870929		1.165028612		0.1989556064		1.9319139905		0.6191391874		0.1677050983		0.6012140495										18.923365187

		1		BASE		SEM		4		1.0634391274		2.103238244		0.3786855923		0.1666666667		0.0527046277		1.4346892811		0.8630131324		1.7038559211		0.2788866755		0		0.247907913		0.1054092553		2.3694379315		0.6224949799		1.1927151565		0.9000385794		0.2204792759		0.0416666667		0.8310385069		0.3593976442		1.7496031296		0.1707825128		0		0.4232808366		0.2635231383		0.2561737691		0.0833333333		0.1980810721		0.0833333333

		3		EXP2		SEM		4		1.7473193755		1.5850867484		0.2738612788		0.3189609868		0.0833333333		1.2305430147		1.7385538371		2.2338929647		0.1872683755		0.3004626063		0.2386303511		0		8.4905380343		1.5019663038		1.293815417		0.5605676686		0.1757918592		0		0.8530989261		0.6149186938		2.1285917358		0.1666666667		0.1980810721		0.6381940666		0.0416666667		0.3745367509		0.1547847968		0.2204792759		1.2466622103

		4		APART		SEM		4		0.7324331596		0.5099700427		0.5977387947		0.6690063112		0.0416666667		2.0375809459		0.4413520892		2.6143965737		0.0416666667		0.0833333333		0.2788866755				11.0456753729		0.4409585518		1.4682992807		1.1630897548		0.2304886114		0.0416666667		1.5649148007		0.5728219619		1.9755449319		0.4583333333		0.2738612788		0.3786855923										1.9337104517

										cow lie ttl		25.4583333333				calf lie ttl		34.4583333333

												19.4166666667						30.3333333333

												14.8						22.55

												21.3333333333						33.5833333333

												18.375						27.4583333333

												16.0416666667						24.2083333333

										Zoerb		treat		apart1		apart2		apart3		apart4		apart5

												t		12787.4		8064.6		8813.8		8502.8		6840.8

												c		28225.6		25701.8		12248.6		7541.6		4556.2

												t		1146.9		702.6		997.7		1019.9		974.6

												c		4773.2		2895.0		1331.9		408.8		788.8





GRAPHS

		

																				COW VOX

																				CALF VOX

																				COW  walk

																				calf walk

																				calf eat

																				cow eat

																				calf stand idle

																				a double slide right now don't use





GRAPHS

		2.7916666667		4.5416666667		0.854928522		2.3694379315

		5.0833333333		26.2083333333		1.2326574725		8.4905380343

		188.6		40.4166666667		29.8988398604		11.0456753729



CONTROL

4 DAY



Sheet3

		0.0416666667		0.0833333333		0.0416666667		0.0416666667		0.0833333333		0.0833333333

		0.125		4		0.0559016994		0.0559016994		1.2466622103		1.2466622103

		111.75		3.7083333333		18.923365187		18.923365187		1.9337104517		1.9337104517



CONTROL

4 DAY



		1.5833333333		1.5833333333		0.1787300882		0.1787300882		0.1666666667		0.1666666667

		0.9166666667		1.4583333333		0.1787300882		0.1787300882		0.3189609868		0.3189609868

		5.75		2.9583333333		0.889756521		0.889756521		0.6690063112		0.6690063112



CONTROL

4 DAY



		1.5833333333		1.8333333333		0.200693243		0.200693243		0.2204792759		0.2204792759

		0.8333333333		0.7916666667		0.2386303511		0.2386303511		0.1757918592		0.1757918592

		2.85		1.375		0.9831920803		0.9831920803		0.2304886114		0.2304886114



CONTROL

4 DAY



		19.75		19.6666666667		0.8391463917		0.8391463917		1.7496031296		1.7496031296

		20.8333333333		22.2083333333		1.7340543372		1.7340543372		2.1285917358		2.1285917358

		16.4		22.3333333333		1.9319139905		1.9319139905		1.9755449319		1.9755449319



CONTROL

4 DAY



		24.25		25.375		1.3307266186		1.3307266186		1.7038559211		1.7038559211

		24.8333333333		24.8333333333		1.0678378986		1.0678378986		2.2338929647		2.2338929647

		21.75		24.5416666667		0.6922186552		0.6922186552		2.6143965737		2.6143965737



CONTROL

4 DAY



		14.125		14.125		0.9826622004		0.9826622004		0.8310385069		0.8310385069

		15.625		16.0833333333		1.498262883		1.498262883		0.8530989261		0.8530989261

		18.6		12.125		1.165028612		1.165028612		1.5649148007		1.5649148007



CONTROL

4 DAY



		14.125		14.125		0.9826622004		0.9826622004		0.8310385069		0.8310385069

		15.625		16.0833333333		1.498262883		1.498262883		0.8530989261		0.8530989261

		18.6		12.125		1.165028612		1.165028612		1.5649148007		1.5649148007



CONTROL

4 DAY



		






