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			Looking Back on 50 Years of Research on Farm Animal Behavior, Handling Facility Design, and Welfare of Cattle and Other Livestock

			By Temple Grandin
Distinguished Professor of Animal Science, Colorado State University

			This book is a compilation of some of my most important scientific papers with an emphasis on livestock facility design, the development of animal welfare auditing programs, and behavior of cattle and horses during handling. They have been placed in chronological order. I chose the papers and book chapters that would most likely be of interest to the general public, policymakers, and people interested in farm animal welfare and behavior. This anthology will show how my thinking has evolved over a fifty-year career. When I started my work in the early 1970s, cattle handling on many ranches, feedlots, and slaughter plants was often rough and sometimes cruel. I wanted to change this, and at the time, I thought I could solve all the problems with improved equipment. This is a common mistake that is made by many young engineers and policymakers. They think that either a technology or a new method will solve all the problems.

			Over the years, I learned that well-designed equipment will make livestock handling easier, but it does not replace management. Good animal welfare requires both well-designed equipment and a commitment by top management to maintain high standards. Today handling of cattle and other farm animals has improved, but it is still necessary to constantly remind people about the basics. Some examples of the basics are having nonslip flooring, not yelling at animals, and using behavioral principles of handling instead of electric prods. I often get asked, “What is the most important thing that you did to improve animal welfare?” In the first twenty-five years of my career, I focused on equipment design and then I switched my emphasis to welfare assessment. This switch occurred after I was hired in 1999 by McDonald’s Corporation, Wendy’s International, and Burger King to assess animal welfare at slaughter plants. When these large corporate buyers enforced standards, big positive changes occurred. In this single year, I saw huge improvements. The plant managers had to repair broken equipment, add nonslip floors, employ behavioral principles of handling, and make simple changes in facilities, such as adding a light to a dark chute entrance. Cattle and other animals do not like to enter dark places. 

			Prior to this, many large beef plants already used equipment I had designed. Unfortunately, some people tore it up and wrecked it. Some of my major papers describe the development of a simple, objective animal welfare assessment method for slaughter plants. The scoring system was very effective because it was outcome-based, objective, and easy to understand. I like to use traffic rules as an analogy. Enforcement of a few simple rules will greatly improve public safety. To be effective, the most important rules have to be chosen for enforcement, including drunken driving, speeding, stopping violations, seatbelts, and texting. These rules are not vague. Speeding and drunken driving are measured with a device. Vague guidelines, such as “handle cattle properly,” do not work, because one person’s definition of proper is different from another person’s. Numerical outcome measures of the consequences of poor handling are easy to access. Papers are included on scoring the effectiveness of stunning, slips and falls, electric prod use, 
and vocalization. 

			Throughout my career, I have also done basic research on animal behavior during handling. Some of the areas of research are how animals make choices, visual perception of rotated objects, and training of animals to cooperate with veterinary procedures. This greatly reduces fear and stress. My first graduate student’s paper on cattle temperament and weight gain is also included.

			The last section contains my more recent papers. I have included research on animal perception and sustainability. I want people who are interested in animal welfare to learn from my work.

			Many times throughout my career, I get asked “Why do I still work for the meat industry, instead of being an activist against it?” Cattle handling was atrocious in the 1970s, but the cattle in the dry Arizona feedlots, where I started my career, had good living conditions. All the feedlots had shades and the pens remained dry. At this early point in my career, if I had been exposed to muddy, filthy pens that lacked shade, it is likely that I could have gone down the activist road. 

			I visualized a future where cattle handling could be improved, because there were a few people who handled cattle with compassion. Two of the cattle producers who made a big positive impression on me were Bill and Penny Porter at Singing Valley Ranch, a kind stockperson who taught me how to gently run a squeeze chute, and a wonderful dairy manager. These good managers convinced me that it was possible to raise animals that had a decent life. I dedicated my work to making the rest of the industry improve.

			Temple Grandin
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			Observations of Cattle Behavior Applied to the Design of Cattle Handling Facilities 

			T. Grandin (1980) Observations of Cattle Behavior Applied to the Design
of Cattle Handling Facilities, Applied Animal Ethology, Vol. 6, No. 1, pp. 19-31.

			This was my first published scientific paper. It contains my hand drawn drawings of designs for cattle-handling facilities. It also contains my first flight zone diagram, which has slowly improved and evolved over the years. I was greatly inspired by the sheep handling work of Ron Kilgore in New Zealand. Jack Albright from Purdue University encouraged me to write this paper. This shows the importance of mentors in helping students get started in research.

			ABSTRACT

			Field observations were conducted while cattle were being handled in abattoirs, auction markets, yards on ranches, dipping vats and restraining chutes. Mature cattle and calves of many different breeds were observed under commercial conditions. A review of the literature and the observations indicated that cattle can be most efficiently handled in yards and races which have long narrow diagonal pens on a 60° angle. In yards designed by the author, cattle which are waiting to be sorted are held in a 3–3.5 m-wide curved race with an inside radius of 7.5–11 m. From the curved race, the animals can either be sorted into the diagonal pens, or they can be directed to the squeeze chute, dipping vat, or restraining chute at the abattoir. The handler works from a catwalk which is located along the inner radius of the race. This facilitates the movement of the animals because they will tend to circle around the handler in order to maintain visual contact. The curved holding race terminates in a round crowding pen which leads to a curved single file race. Cattle have 360° panoramic vision and poor depth perception. Sharp contrasts of light and dark should be avoided. Single file races, forcing pens, and other areas where cattle are crowded should have high solid fences. This prevents the animals from observing people, vehicles, and other distracting objects outside the facility.

			INTRODUCTION

			Field observations and a review of the literature were conducted to determine the most efficient and humane designs for yards and races for handling cattle. The Livestock Conservation Institute (1974) estimates that the cattle industry loses $22 million annually from bruises in the U.S.A. The discussion. will be limited to beef cattle-handling facilities where there is little opportunity for learned behavior. At an abattoir or auction market the animals pass through the facility only once. In cattle feeding operations each animal will be handled in the facility once or twice during its lifetime. On ranches, cattle are handled only once or twice a year.

			MATERIALS STUDIED

			Field observations were conducted while cattle were being handled in abattoirs, auction markets, yards on ranches, dipping vats and restraining chutes. Both Bos taurus and Bos indicus were observed, along with many crossbreds. The observations were conducted throughout the Southwestern, Midwestern and Northwestern United States, from 1973 to 1978, in over 100 different cattle operations. The author actually worked with the regular employees in order to gain a more complete understanding.

			LITERATURE REVIEW AND OBSERVATIONS

			Effect of noise on handling

			Observations indicated that equipment should be designed to minimize loud noises. The incidence of balking was lower in hydraulically actuated restraining chutes when the motor was located off to one side instead of on top of the restrainer (Grandin, 1975). Webb (1966) reported that cattle would move away from a compressed air jet or siren. When air cylinders are used to operate gates the exhausts should be muffled. Cattle are more sensitive to high frequency noise than humans. The auditory sensitivity of cattle is greatest at 8000 hz and the human ear is most sensitive at 1000–3000 hz (Ames, 1974). Falconer and Hetzel (1964) found that exploding firecrackers caused visible fright in sheep. Cattle will move more easily if handlers are quiet and refrain from yelling. All welded construction and rubber stops on gates will reduce noise in steel facilities.

			Effect of odor on handling

			Cattle have been observed refusing to enter, or balking at, the entrance to either a stunning pen or a restraining chute when there was blood on the floor. The animal would stop and sniff the blood (Grandin, 1975). People who work in abattoirs have reported that the cattle will often refuse to enter the abattoir when the wind is blowing abattoir odors towards them.

			Visual perception and handling

			Kilgour (1972) stated that cattle are visual animals that are easily motivated by fear. They have 360° panoramic vision with a binocular visual field of 25–50° depending on the breed (Prince, 1970; McFarlane, l976a). Cattle have poor depth perception. They can detect movement behind themselves without turning their heads.

			Cattle are able to distinguish colors (Albright, 1969). They can distinguish all of the colors from gray except dark blue (Hebel and Sambraus, 1976; Sambraus, 1978). Observations by the author indicated that cattle will often balk and refuse to cross a shadow or drain grate. The illumination should be even and there should be no sudden discontinuity in the floor level or texture (Lynch and Alexander, 1973). Slatted type sunshades which cast a zebra stripe shadow pattern can cause balking. For most efficient handling, yards and races should be painted one uniform color.

			Observations also revealed that cattle will often refuse to enter buildings or pass under overhead catwalks. At one abattoir the animals would readily enter the building at night, but they often refused to enter during the daytime. At night the inside of the building was brightly illuminated compared to the stockyards. Extending the single file races out into the stockyards reduced balking. Cattle will enter a truck, building or other dimly lit enclosure more readily if they are lined up in a single file race. Lighting in indoor facilities should be diffused and bare bulbs should be covered. Loading ramps should be directed so that the animals do not have to look directly into the sun. Il luminating the interior of trucks at night will reduce balking during loading.

			Curved races with solid sides

			In areas where animals are crowded, they should not be able to see either through or over the fences (Rider et al., 1974; Grandin, 1977a; McFarlane, 1976b). Crowding-pen gates should also be solid, otherwise the animals will look out through the Crowding-pen gate instead of facing the entrance to the single file race (Rider et al., 1974). Cattle will stand more quietly and move more easily through a single file race with solid sides. Sheep moved more rapidly through a single file race with solid sides (Hutson and Hitchcock, 1978).

			Observations at an abattoir indicated that cattle balked frequently in a crowding pen built from bars which enabled the animals to see people outside the pen. The cattle entered the single file race from the crowding pen with less hesitation after the fences were covered. Experience indicated that straight single file races were inefficient because the animals tend to balk and back up to the end of the race. Curved races prevent the animals from seeing the restrainer, stunning pen, or an auction ring surrounded by people, until they are almost in it. For mature cows the inside radius of a curved single file race should be 5 m (McFarlane, 1976b,c). For smaller cattle a 3.54 m inside radius will work (Grandin, 1978a).

			Cattle can be handled more easily if they maintain visual contact with the handler (Williams, 1978). They will turn and face a person and circle around him when he enters the pen. Cattle can be driven more efficiently when the handler orients himself at an angle from the animal’s shoulder (Fig.1) instead of standing directly behind it (Williams, 1978). A curved race should have a catwalk for the handler along the inner radius (Fig.2). The catwalk should be alongside the fence and NOT overhead. A handler working from the catwalk is forced to stand at the correct angle from the animal’s shoulder (Fig. 1) (Grandin, 1978b). In the curved race in Fig. 2 the cattle can see the handler but outside distractions are blocked.

			Zebra could be moved with less excitement with a helicopter if the machine moved slowly, which enabled the animals to maintain visual contact (Oelofse, 1970). Cheviot sheep would twist their heads when they entered a strange pen to maintain visual contact with the handler and his dog (Whateley et al., 1974). Both cattle and sheep maintain visual contact with their herd-mates (Crofton, 1958; Strickland, 1978b).

			Following the leader

			A well-designed handling facility takes advantage of the animal’s tendency to follow the leader (Ewbank, 1961; Hafez et al., 1969). The next animal in line should be able to observe the animal in front of it moving down the race. The sides of the race should be solid, but sliding gates, one-way gates, and the tailgate on the restraining chute should be constructed so that the animals can see through them. Observations indicate that this will facilitate handling.

			The single file race must be long enough to maintain a smooth flow of cattle. Observations in many abattoirs revealed that an abattoir which slaughters 30 cattle or less per hour should have a 9 m-long race. An abattoir slaughtering 100 cattle per hour would need 30 lineal meters. This insures a steady supply of cattle even if the handlers in the yards have difficulties. For most ranches, cattle-feeding operations and auctions a 9–15 m-long race is recommended. A single file race longer than 15 mis is not usually needed for these operations.

			Following behavior can impede cattle movement if animals in adjacent races observe each other moving in the opposite direction. Fences between races where cattle move in the opposite direction should be solid. If the cattle movement is in the same direction the fence between two adjacent races should be constructed so that the animals can see through it.

			Flight distance

			The flight distance is that radius of surrounding area within which intrusion provokes a flight reaction (Fraser, 1974; McFarlane, 1976c). Williams (1978) and Strickland (1978a) have done research on flight distance. The flight distance during handling is usually 1.5–7.6 m for beef cattle raised in a feeding operation and up to 30 m on mountain ranges. Brahman cattle have a larger flight distance than most English breeds (Grandin, 1978b).

			The critical distance for most efficient cattle movement is on the boundary of the flight zone (Fig.1). Bulls maintained a fixed distance between themselves, and a moving mechanical trolley and they turned and ran past the trolley when cornered (Kilgour, 1971). Penetrating the flight zone will cause the animal to move away, and retreating from the flight zone will cause the animal to stop moving. Deep penetration of the flight zone will cause the animal to either run away or turn and run back past the handler. If an animal starts to turn back the handler should retreat instead of rushing up closer (Williams, 1978). To make an animal move through a curved race he should move from Position A to Position B (Fig.1). As soon as the animal has moved forward as far as possible the handler should retreat back to Position A. A common cause of excitement and rearing up in a single file race is handlers leaning over the fences over the animals.

			Loading and unloading ramps

			There is a difference in the design of ramps which will be used solely for unloading trucks and ramps which are used for both loading and unloading.

			When cattle are exiting from a confined area they will move more readily if they have a broad clear path to freedom. Ramps in abattoirs which are used for unloading only are 2.35–3 m wide. This type of ramp is hazardous for loading.

			Ramps for both loading and unloading should be narrow enough to force the animals into single file. Either a curve or a 15° bend is recommended to prevent the cattle from seeing the truck until they are part way up the ramp. The curve must not be too sharp otherwise the cattle are likely to balk because the ramp will appear as a dead end. Observations indicated that the most efficient ramps had solid fences and an inside radius of 3.5–5 m. The inside width should be 70–75 cm for mature cattle. The ramp should have stairsteps with a 10cm rise and a 30 cm tread width (Grandin, 1978c).

			Single animals alarmed

			Cattle are less likely to become alarmed when they are together as a group and touching each other (Ewbank, 1968). A lone animal will often attempt to jump a fence to rejoin its herd-mates. A tame cow placed in a race with a wild cow will help keep her calm (Swan, 1975; Elings, 1977). In auctions, a single file race should be built to handle cattle which are sold as individuals. At one auction market, many calves were injured because each individual animal had to be separated from the group before entering the ring.

			Pen shape

			The Apache on the San Carlos Reservation in Arizona and ranchers in the Northwestern U.S.A. have used round yards for gathering range cattle for the last 100 years. Circular yards have also been described by Daly (1970), Ward (1958), and McFarlane (1976b,c). Since a round yard has no corners for the cattle to bunch up in, they tend to circle the fence and stay together in a cohesive mob. A handler can then direct groups of cattle out of the round yard as they circle about him.

			Whereas round yards are efficient for gathering and handling large groups of cattle, long narrow pens are more efficient for sorting and holding groups of cattle prior to transport or slaughter. Many large cattle feeding operations in the U.S.A. sort and handle cattle in long narrow pens constructed on a 60° angle. McFarlane (1976b,c) has conducted extensive research on the benefits of long narrow diagonal pens.

			RESULTS

			Knowledge gained from the observations and literature review was utilized to design new handling systems which would be more efficient, humane and labor-saving. A system was designed by the author for handling cattle through a dipping vat at the rate of 600 per hour with only three people (Figs. 3 and 4). The entrance and exit from the facility are set on a 60° angle to eliminate comers. Prior to dipping, the cattle are held in a wide curved race (Fig. 2).

			This race may be 3–3.5 m wide with an inside radius of 7.5–11 m. The handler on the catwalk can easily direct groups of 15–20 cattle to the round crowding pen (Figs. 2 and 3). A 3.5m gate in the round crowding pen has a ratchet latch which latches automatically as the gate is advanced. The cattle then enter a curved single file race which leads to the dip vat (Fig. 3).

			Dip vat entrance

			Figure 5 illustrates a dipping vat entrance which was designed to reduce problems with balky cattle and prevent the animals from jumping on each other. An adjustable hold-down rack forces the animals to immerse their heads. Observations indicated that 95% of the cattle were fully immersed and they did not have to be pushed under the water with a dipping stick.

			The cleated ramp in Fig. 5 is on a relatively gradual, 25° angle and it appears to continue on into the water. When an animal steps out over the water it falls in due to the steep drop-off hidden under the water (Fig. 5). The ramp must have a nonskid surface because the animal will usually attempt to back out if it slips. The entrance also has two ant bunch gates (Figs. 3 and 5) which can be adjusted so that only one animal can enter the vat at a time.

			Drip pens

			The handler can release the cattle from the drip pens by opening the exit gates by remote control. The cattle have been observed to leave the drip pens 90% of the time with no assistance from the handler. An advantage of remote-controlled gates is that the handler can open the exit gates without penetrating the animal’s flight zone. Cattle confined in a small pen will often become agitated when a person walks up to the fence. In drip pens with manually opened gates the cattle have been observed ramming fences and jumping back in the dip vat. The drip pen exit gates and the dividing fence between the two drip pens is solid to prevent cattle which are confined on one side from pushing on the gate and attempting to follow cattle which have been released.

			Abattoir stockyard

			Figure 6 is an abattoir stockyard where all of the animal movement is one way and 90° corners are eliminated (Grandin, 1977b). The cattle are unloaded on a wide ramp with stairsteps. The pens are built on a 60° angle, and they are 22 m long. The gates on the diagonal pens are longer than the drive race is wide to eliminate corners. On a 3m wide drive race, 3.5m gates are recommended and 4.1m gates are recommended on a 3.5m drive race. The drive race should not be wider than 3.5 m otherwise it will be very difficult for a single handler on foot to move the cattle.

			Working yards for pasture cattle

			Figure 7 is a yard system for gathering cattle from pasture for transport, sorting and handling. Most of the actual working and sorting of the cattle is conducted in the curved races and diagonal pens. The large pens labelled “gathering” and “holding” are used to hold cattle either before or after the actual handling or sorting operation. From the gathering pen, a handler can direct groups of 20–40 animals to the curved race which is labelled “sorting reservoir” (Fig. 7). The cattle will circle around the handler in the round gathering pen and follow the fence into the funnel which leads to the wide, curved race.

			The curved race labelled “sorting reservoir” serves two functions (Figs. 2 and 7). It can be used to hold cattle which are waiting to go to the squeeze chute or loading ramp, or it can be used as a reservoir to hold cattle which are being sorted back into the diagonal pens. Sorting cattle back into the diagonal pens is efficient because the animals have a strong tendency to move back in the same direction they originally came from. Three people gathered one hundred cow and calf pairs and sorted the calves from their mothers in 45 min in this system.

			During most cattle sorting operations, one of the sort-groups contains the majority of the animals. Passthrough gates are provided to allow cattle in the largest sort-group to enter the pen labelled “holding” (Fig. 7). The holding pen is shaped so that a forcing yard is created at both ends. This makes it possible to drive cattle which are in the holding pen back into the diagonal pen.

			The curved “sorting reservoir” terminates in a round Crowding-pen and a curved single file race. A selector gate in the round Crowding-pen is used to direct cattle to either the loading ramp or the squeeze chute. When cattle are being pregnancy tested, a sorting gate located in front of the squeeze chute makes it possible to sort them as they leave the chute. Cull cattle can be directed with the sorting gate to one of the diagonal pens for trucking to the abattoir. The holding pen is curved to facilitate moving the cattle pasture after handling.

			CONCLUSIONS

			The application of cattle behavior observations to the design of handling facilities in commercial operations resulted in facilities which could handle larger numbers of cattle with fewer people. Facility design based on sound ethological principles reduced the incidence of alarmed, excited cattle and employee accidents. In this paper a dipping vat system was described that can handle 600 cattle per hour with three people. In another facility, three people could gather 100 cow and calf pairs from pasture and separate the calves from the mothers in 45 min. The facilities utilized curved races with solid fences and narrow diagonal pens.
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			Fig. 1.

			Handler positions for driving cattle.
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			Fig. 2.

			Wide curved holding race.
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			Fig. 3.

			Handling system for dipping cattle with curved races.
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			Fig. 4.

			Aerial view of dipping vat system with curved races.

		

		
			Fig. 5.

			Dipping vat entrance.
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			Fig. 7.

			Yard for working beef cattle.

		

		
			Fig. 6.

			Abattoir stockyard.
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			Bruises on Southwestern Feedlot Cattle 

			T. Grandin (1981) Bruises on Southwestern Feedlot Cattle,
Journal of Animal Science, Vol. 53, Supplement a:213.

			This is an abstract of my first research study that I did at the Swift plant in Tolleson, Arizona. Even though this study is over forty years old, it is still relevant today. There were three major findings: bruises increase due to rough handling, overloaded trucks, and the method of producer payment. My abstract uses the term discountable bruises. A discountable bruise results in a deduction from the payment to the producer. Bruises have to be trimmed out of the carcass and cannot be used for human consumption. When cattle are sold based on live weight, the plant absorbs the loss. When the cattle are sold based on carcass weight, the producer’s pay is discounted. Holding people financially accountable for bruises greatly reduced them and improved handling and trucking practices.

			1523 head of 454kg. fed feedlot cattle were surveyed for discountable bruises in a large southwestern slaughter plant.

			
					The cattle were crossbreds with 1/8 to 1/2 Brahman breeding.

					In each group of animals 25% to 50% had either tipped or complete horns.

					The cattle were transported to the slaughter plant from six different feedlots.

					The distance transported was 30 to 240 km.

			

			Overall, the cattle had 10.5% discountable bruises, and 5% of them had discountable loin bruises.

			
					Out of the 5% that had loin bruises, 2.3% had loin bruises that extended all the way through the carcass.

			

			Location of the bruises:

			
					45% loin

					23% back and withers

					2% rump

					15% flank

					11% rib

					4% on the shoulder

			

			Cattle sold by live weights had 14% discountable bruises and cattle sold on a carcass basis had 8% discountable bruises.

			 The producer gets the bruises deducted from his payment when the cattle are sold on a carcass basis.

			13 truckloads of cattle were hauled from one feedlot in a 14.6m Wilson double deck fat cattle trailer which unloaded through a rear door.

			
					Loads consisting of 50 to 51 head had 10.2% discountable bruises overall, and 4.3% discountable loin bruises.

					Loads consisting of 48 to 49 head had 5.3% discountable bruises overall, and 1.3% discountable loin bruises.

			

			Level of significance = < .01

			Rough handling at the feedlot of origin was a major cause of bruises. A feedlot where rough handling occurred during weighing and loading was compared to a feedlot which had careful, quiet handling. The rough feedlot had 15.5% discountable bruises and the careful, quiet feedlot had 8.35% discountable bruises.
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			Double Rail Restrainer for
Livestock Handling 

			T. Grandin (1988) Double Rail Restrainer for Livestock Handling,
Journal of Agricultural Engineering, Research, Vol. 41, pp. 327-338.

			This paper covers the initial design of a conveyorized restrainer system I developed for large calves. The center track restrainer that I developed for large beef slaughter plants is based on this paper. It is described in detail in later papers. This system is now in use in many large beef plants in the U.S., Canada, Mexico, Australia, and other countries. All the drawings in this paper were hand-drawn by the author. In the early part of my career, I was primarily focused on improving equipment. Later in my career, I became more focused on the importance of good management and training employees.

			A double rail restrainer conveyor has been operating for two years in a commercial calf slaughter plant. It is operating at a production rate of 300 small calves or 150 large veal calves/h. The calves straddle a moving double rail which supports them under the brisket and belly. The moving rail is formed from metal segments which are attached to an endless chain. Adjustable sides on each side of the conveyor can be rapidly positioned to accommodate different sized animals while the slaughter line is running.

			This system has many advantages compared to existing V restrainer conveyor systems. Some of the advantages are less expensive to construct, animals enter the restrainer more easily, easier captive bolt stunning, and it is adjustable for a wide variety of animal sizes. It can handle calves weighing 23–226 kg and all sizes of sheep. Systems are under development for adult cattle and automatic stunning of pigs. A double rail for handling cattle for veterinary procedures is also being developed.

			Introduction

			There is a need for more efficient and humane systems for rapidly handling large numbers of livestock in slaughter plants and large cattle fattening operations. The V restrainer conveyor which is presently used in many slaughter plants was a major innovation.1,2 This system consists of two obliquely angled conveyors which form a V. The animals ride in the V with their feet protruding through a space at the bottom. However, there have been some problems with this equipment. Cattle and calves often balk and refuse to enter the V restrainer conveyor. Large 200 kg veal calves had difficulty entering the restrainer and small baby calves crossed their legs and fell through the opening between the two conveyors.3,4

			Pigs and sheep can be handled efficiently and humanely in a V restrainer conveyor. In lambs the V restrainer may damage meat quality by causing petechial haemorrhages.5,6

			Petechial haemorrhages are small pinpoint haemorrhages in the fat and connective tissue. During electrical stunning V restrainer conveyors sometimes increase the incidence of petechial haemorrhages because the animal’s skin and muscles are stretched when muscle spasms occur against the sides of the conveyor.

			On large US cattle fattening operations, thousands of cattle have to be individually restrained for vaccinations and other veterinary procedures. Cattle are caught in a hydraulic squeeze restrainer with a stanchion head bail. They are sometimes injured when they strike the head bail.7 These restrainers are also inefficient because in some operations 1–3% of the animals escape before the veterinary procedures are completed.7 Two to four percent of the animals are bruised during handling in these devices.8 Stressing an animal during handling can lower weight gains.9,10

			2. Previous research

			Researchers at the University of Connecticut developed a laboratory prototype double rail conveyor restrainer system.4,11 Calves and sheep straddled two moving double rails. The animal was supported under the belly and brisket. Their research demonstrated that calves and sheep would ride quietly on the double rail with a minimum of stress. The prototype was a major innovation, but many components needed to be invented to create a system which would work in a commercial slaughter plant.

			Some of the components which needed to be developed were: a device at the entrance to the double rail conveyor which would reliably position a calf’s legs on each side of the moving conveyor, a system for rapid adjustment for a wide variety of calf and sheep sizes and compatibility with existing shackling systems.

			3. A new type of calf and sheep system

			A double rail restrainer system was constructed and installed in a commercial calf slaughter plant (Figs 1 and 2). The plant has a maximum production rate of 300 baby calves, or 150 large formula fed calves. Calf weights varied from 23 to 225 kg. Both large and small calves were often mixed together, so it was essential to have a system for rapid size adjustment. The plant also slaughtered sheep.

			Calves entering the restrainer straddle a 150 mm wide stationary leg spreader bar in the restrainer entrance (Fig. 3). The bar is 480 mm above the entrance race floor and the surface of the cleated ramp. The height of the leg spreader bar was determined by trying bars at different heights. A 200- or 300-mm high leg spreader bar worked poorly because calves stepped over it to one side. For sheep a lower bar is used. A 1–5 m long hold down rack prevents the calves from jumping up.

			Calves will readily straddle the bar and walk into the restrainer. Baby calves which are too young to walk unassisted, have to be manually placed in the entrance and pushed. The width between the solid entrance race walls is 500 mm for all calves over 90 kg and narrowed with bars down to 330 mm for baby calves.

			To facilitate handling of baby calves which have difficulty walking, the restrainer was installed in a pit to eliminate ramps. If the system is going to be used with bigger calves or sheep, it can be installed above the floor with a ramp leading to the entrance.

			The moving double rail conveyor is 5–48 m long. The animals straddle a conveyor constructed from stainless steel segments attached to an endless chain (Fig. 4). The top of the conveyor is even with the floor of the entrance race (Fig. 1). Each one-piece segment is bent to form a double rail configuration (Fig. 5). The total conveyor width of the stationary frame is 215 mm. The moving segments themselves are 190 mm. A 76 x 76 mm space in the middle of each segment accommodates the animal’s brisket. The moving conveyor in the prototype constructed by Giger et al.4 was 170 mm wide. The width of the conveyor was increased to 190 mm to accommodate the two chains the metal segments were attached to. The goal was to create a system which could be constructed from standard components available to the meat industry.

			Adjustable sides were mounted
above the moving conveyor to adjust the restrainer for different sized animals (Fig. 2). They lightly press against the top portion of the animal’s body to hold it upright on the conveyor. The sides are on pivots, and they can be rapidly adjusted by pulling a chain hoist. For calves and sheep, the space between the adjustable sides can be varied from 510 mm for large formula fed calves to 250 mm for baby calves. The double rail conveyor does not require adjustment.

			The adjustable sides are positioned so that the bottom of the adjustable side is slightly above the top of the double rail. This provides room for the animal’s leg joints. The space between the bottom of the adjustable side and the top of the double rail is 50 mm when the sides are spaced 250 mm apart and 127 mm when the sides are spaced 457 mm apart.

			The design of the system enables the stunner operator to stand closer to the animal compared to a V restrainer (Fig. 6). After stunning, calves and sheep are shackled while they are held in the restrainer. The shackle conveyor runs along one side of the restrainer in the same manner as the shackle system for a cattle V restrainer conveyor. Since the shackle conveyor could be placed closer to the animal’s leg, noose type shackles which loop tightly around the leg could be used.

			Ritual slaughter is conducted one day each week on formula fed calves. The double rail restrainer is stopped when each calf reached the end. The configuration of the system is similar to the cattle V restrainer conveyor described in Grandin.12 A vertical sliding gate with a U-shaped back holder descends against the animal’s back (Fig. 1). The head is held by a person for the throat cut. After the throat cut, the animal is ejected onto a stainless-steel slat conveyor table (Fig. 1). The table dimensions are 5–48 m x 1–2 m. The table conveyor is continually washed by a water spray to prevent blood cross contamination between animals. A shorter table could be used for stunning only.

			4. Large cattle system

			A double rail system for large cattle slaughter is under development. Fig. 7 illustrates a large cattle double rail system which could be used to replace an existing stunning box without major plant modifications. It would be suitable for plants under 100 cattle/h and it does not require the large ramp and shackling system which is described in Grandin.This system could utilize the existing hoist, and stunned cattle would be shackled just before they are ejected off the restrainer onto the floor. The double rail could also be used with the standard ramp and shackle system configurations which are used with V restrainers in large American beef slaughter plants.2

			Measurements for the outermost width of the double rail conveyor were obtained by placing two pipes underneath the armpits of different sized cattle. The animals were restrained in a head bail. The pipes were held parallel to the animal’s spine and raised up under the animal’s body. A system to handle 275–700 kg cattle would require a double rail 300 mm wide with a 100 x 100 mm space between the rails. The leg positioner bar would have to be 558 mm above the floor, and the width between the adjustable sides would also have to be increased.

			S. Pig stunning system

			Fig. 8 illustrates a proposed electric pig stunning system on a double rail. Automatic stunning on a double rail could have advantages. A double rail restrainer reduced petechial haemorrhages compared to a V restrainer conveyor.13

			A pig double rail would have to be narrower than a calf system. Pigs have stiffer legs than calves and sheep. They must sit with their legs absolutely straight up and down as they ride on the conveyor. The leg spreader bar would have to be lowered and the angle on the entrance ramp would probably have to be reduced to 10 degrees. Since the entrance ramp on a V restrainer for pigs is at a shallower angle than the entrance ramps used for cattle, it is likely the same principle would apply to the double rail.

			Two double rail conveyors placed end to end would enable the pigs to be automatically stunned without stopping the restrainer. One conveyor would run faster than the other, to create a separation between the animals. Creating a separation between the animals enables the automatic stunner to reset itself for the next animal while the conveyors are continually moving. This feature enables higher throughputs.

			When two conveyors are placed end to end, it is recommended to redesign the segments to eliminate the gaps which open on the ends. Commercially, V restrainer conveyors are available with overlapping segments to eliminate pinch points which occur when the segments close as they turn around the end pulley. Practical experience has shown that this design reduces pinching when an animal transfers from one conveyor to the other. If this is not done, it may be possible to transfer the pigs between the two conveyors by installing rollers. A powered roller at the junction between the two conveyors would help transfer the animal from one conveyor to the next.

			The stunner would pass electric current from head to shoulder (Fig. 8). Two to three flaps hinged at the top would contact the pig’s head as it rides on the conveyor. The head flap electrodes were invented by Raymond Cooper at the Queen’s University in Belfast and Wilson Swilley, Persia, Iowa, USA. The flaps would ‘1be constructed from heavy insulating plastic with a flat metal electrode on each one of them. To prevent blood splash (large haemorrhages in the muscle or around the joints), the metal plate on the electrode must be bordered with plastic. This will prevent it from shocking the pig as it passes over the shoulders and back. The flaps are spaced so that as the pig’s head passes from one flap to the next, the flow of electricity is continuous. A spring or air cylinder must be attached to the flaps to maintain firm contact with the pig’s head. Both the first head flap and the shoulder electrode must be in firm contact with the pig before the electricity is turned on. Current flow could be initiated by the shoulder electrode striking a limit switch.

			The shoulder electrode contacts the pig’s shoulder. It slides on a track and is pushed forward by the forward movement of the animal. At the end of the stunning cycle, a small air cylinder retracts the electrode. It then returns to the start position for the next pig. The shoulder electrode is positioned slightly below the adjustable side. It must be positioned so that the pig’s leg does not bend excessively when the electrode is pushed forward. This stunner should be used with a New Zealand type constant current power supply to reduce blood splash and petechial haemorrhages.14 Excessive current and current surges increase petechial haemorrhages. A minimum of 1·25 A at 300 V 50 Hz must be used for stunning pigs to insure instantaneous unconsciousness.15 The head to shoulder configuration has the potential to reduce petechial haemorrhages. Head to front leg electrodes caused fewer haemorrhages than head to back electrodes.6 In a head to foot system stunning current must not pass through the back feet. In head to shoulder systems, it is easier to ensure proper electrode placement.

			6. Veterinary system

			A veterinary version of the double rail could be used in large cattle fattening operations (Fig. 9). In the US hundreds of cattle have to be handled every week when they arrive at the feedlots. V restrainer conveyors have not been used in feedlots due to high cost. Cattle weights range from 100 to 450 kg. An experimental prototype double rail conveyor with a width of 260 mm was constructed. The adjustable sides had a maximum spacing of 760 mm. Veterinary procedures such as vaccinations, applying pesticides, dehorning, foot trimming, giving medicines, ear tagging, etc., could be conducted while the animals are held on the conveyor. After treatment, the animal would walk off down an exit ramp. For operations requiring head restraint a stanchion head bail could be installed. Possible benefits of a conveyorized system would be reduced injuries and labour reduction.

			It may also be possible to develop a veterinary double rail for sheep, to replace the rubber belt V restrainer conveyors which are currently used for this purpose.

			7. Results and discussion

			The double rail system has been operating in a commercial calf slaughter plant for two years. It can easily maintain the plant’s top production line speeds of 300 baby calves, or 150 large formula fed veal calves or sheep/h. The existing floor stunning and shackle hoist system had been removed and the plant was completely dependent on the double rail system. Replacement of the shackle hoist with the double rail restrainer has greatly reduced accidents. For an eighteen-month period prior to installation of the restrainer there were five lost time accidents. Three were very serious and three workers were absent for more than three weeks. Injuries were caused by kicking calves or a shackle trolley falling on a person’s head. A total of 126 working days were lost. For an eighteen-month period after installation of the restrainer there was only one lost time accident with two days of worker absence. A person’s hand was bruised while attaching the shackle chain.

			The double rail has several advantages compared to a V restrainer conveyor system. Stunning with a heavy pneumatic stunner was easier and more accurate because the operator could stand closer to the restrainer. The distance is 70–180 mm in the double rail system and 400–430 mm in a V restrainer. A heavy pneumatic stun gun could be easily used without a balancer. Use of the same gun without a balancer is extremely difficult in a V restrainer. The author stunned animals with a pneumatic gun in both the double rail and V conveyor systems. Stunning calves in the double rail system for 3 h was done with minimum exertion by the author. The author had insufficient arm and wrist strength to operate the same brand of pneumatic stunner for 3 h in a V restrainer conveyor.

			The calves entered the restrainer more easily compared to a V restrainer. Balking and refusing to enter the restrainer was reduced because the animals were less likely to feel the moving conveyor contact their legs. The animals could walk into the restrainer more easily because their legs were in the natural position. In a V restrainer the small gap between the two conveyors forces the animal to walk in with its legs pinched together.

			Another advantage was that calves seldom reared up or attempted escape from the double rail restrainer. Over 250 wild, pasture reared calves of 136–226 kg and over 2400 formula fed veal calves weighing approximately 160 kg were observed. An animal was never observed rearing up over the sides or putting its leg over the stationary side of the restrainer. Approximately 5 to 10% of the 136–226 kg calves placed one front leg on the top of the conveyor. This appeared to cause no discomfort and an animal with its leg in this position was unable to raise its belly or brisket off the top of the conveyor. Over 99% of the animals had both rear legs in the correct position for shackling.

			In a V restrainer conveyor cattle will often rear up and are difficult to stun. Head movement in the double rail is reduced due to the relatively narrow solid sided passage formed by the adjustable sides. The solid sides restrict the animal’s vision and prevent it from seeing activity outside the restrainer. Visual restriction reduces stress in poultry.16 Similar results have also been obtained with cattle.17

			Shackling in the double rail was also easier. The shackle conveyor rail can be placed approximately 150 mm closer to the animal’s legs. The closer position of the shackle conveyor rail made it possible to use noose type shackles instead of shackles with an open hook fastener. Noose type shackles are less likely to come off if the chain remains loose. The use of noose type shackles made it possible to eliminate the cumbersome shackle chain tensioning devices that are used in V restrainer systems for cattle. Initially several types of tensioning devices were installed, but they have all been removed. The double rail was also less expensive to construct because it contains only one powered conveyor instead of two.

			Entering calves must not be able to see bright light under the restrainer. The restrainer room should be illuminated with bright diffuse ceiling lamps. Sources of bright light under the restrainer must be eliminated.

			Calves of all weights ranging from 23 to 225 kg rode quietly on the conveyor. Ample space for the animal’s leg joints between the bottom of the adjustable sides and the top of the double rail conveyor was very important. The adjustable sides must not press on the leg joints. Pressure on the leg joints causes calves to struggle and vocalize. When the correct leg joint clearance was determined, calves sat quietly on the conveyor without struggling or vocalizing for 15–30 min.

			When large number of baby calves are handled, a single file race cannot be used. In the double rail installation, large calves would enter the double rail restrainer without the aid of a single file race. This is another indicator that animals enter easily. In plants which do not handle baby calves a single file race should be constructed. Designs for races can be found in Grandin.18-20 The adjustable sides could be moved within 10–15 s to accommodate different sized calves in mixed weight groups.

			Cattle weighing 180–410 kg readily entered the experimental veterinary prototype and rode on the conveyor. The animals entered easily despite the fact that a makeshift arrangement of portable livestock panels and a portable loading ramp was used to direct them into the restrainer. These animals were wild, and they had a flight distance of approximately 8 m. The experimental prototype was located outdoors and cattle on the conveyor could see cattle in pens through the end of the restrainer. Some animals struggled in an attempt to escape. Placement of a solid barrier to prevent vision through the exit point of the restrainer immediately caused the animals to calm down and ride quietly.

			A multiple flap head electrode has been tested for two weeks on a commercial pig slaughter line. Blood splashing and petechial haemorrhage levels were similar to the best commercially available manual and automatic stunning equipment. Maintaining firm contact with the head during stunning is essential to prevent blood splash. The flaps must not be allowed to bounce and make or break contact while the current is applied. Planning is in progress to install a large cattle slaughter system and a pig double rail in commercial operations.

			8. Conclusions

			The double rail restrainer is a superior system for handling calves of varying sizes compared to the V restrainer conveyor. It also worked well with sheep. Initial testing indicates that the system will also work for larger cattle. Animal welfare will be improved because it is easier for the operator to reach the animal’s head for proper placement of a captive bolt stunner. A double rail can replace a V restrainer conveyor with minimum modification of existing shackling or race systems. Installation of double rail restrainers on commercial pig and adult cattle slaughter lines will be required to fully evaluate the system for these animals.
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			Fig. 1.

			Side view of the double rail restrainer system for calves. This system has many advantages compared to the V restrainer conveyor
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			Fig. 3.

			The calves’ legs are positioned on each side of the conveyor by a leg spreader bar

		

		
			Fig. 2.

			Cross-section of the double rail restrainer. Adjustable sides on pivots enable rapid adjustment for a wide variety of animal sizes. A chain hoist is used to adjust the width between the sides
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			Fig. 4.

			The double rail conveyor is constructed from metal segments attached to a chain

		

		
			Fig. 5.

			Cross-section of double rail conveyor showing the dimensions for. calves and sheep
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			Fig. 6.

			Stunning with a captive bolt is easier in the double rail system because the operator can stand close to the animal. The operator can quickly adjust the restrainer for different sized calves by pulling the chain
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			Fig. 7.

			The double rail could be used to replace the stunning pen in smaller plants. The existing hoist could still be used, and a minimum of structural modification would be required

		

		
			
				[image: ]
			

		

		
			Fig. 8.

			A simple automatic stunner for use with the double rail would have swinging flap head electrodes and a shoulder electrode
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			Fig. 9.

			A veterinary version of the double rail conveyor
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			Behavior of Slaughter Plant and Auction Employees Towards Animals 

			T. Grandin (1988) Behavior of Slaughter Plant and Auction
Employees Towards Animals, Anthrozoos, Vol. 1, No. 4, pp. 205-213. 

			This was my first study where I described three different ways that people handling large numbers of animals behave. At this point in my career, I had learned that designing better equipment would not solve all the problems that would be detrimental to animal welfare. People who handle large numbers of animals can become desensitized, and handling practices need to be constantly monitored.

			Abstract

			Abuses of animals at auctions and slaughter plants occur often. Commonly observed abuses include the dragging of crippled animals, hitting and excessive prodding of animals. In both auctions and slaughter plants, employees are under pressure to maintain a steady flow of animals to the auction ring or slaughter lines. In both types of facilities large numbers of animals must be moved rapidly. The purpose of this study was to determine the behavior of people handling livestock in these types of facilities. Observations of the behavior of slaughter plant managers were also made to gain a better understanding of how management behavior affects employee behavior.

			SURVEY A - LIVESTOCK MARKETS

			In 1984, an investigator was hired to make unannounced visits on sale day at 51 livestock markets in 11 southeastern states. His itinerary was objectively predetermined by a person who had no knowledge of the conditions in the markets. Ten percent of the markets on the published lists were visited in each state.

			Twenty-one percent of the surveyed markets had excellent handling and 32% had either rough handling or acts of cruelty (Table 1). When the condition of the market facilities was evaluated, it was found that 35% had excellent, well-maintained facilities and 28% had dirty, broken-down, or poorly designed facilities (Table 2). Markets that had good facilities tended to have a lower incidence of rough handling (Table 3). The quality of the facilities had little effect on the incidences of overt cruelty nor on the incidence of rough handling due to poor management. Thirty-three percent had no water troughs or feeding facilities.

			The size of the market was not related to handling practices, but markets that specialized in one species had a tendency to have better handling. Both the “excellent handling” markets as well as the “not acceptable handling” markets preferred battery-
operated electric prods. This indicates that the important factor in handling is how a
driving aid is used rather than what is used a good handler will often tap an animal with the prod instead of shocking it. There was a tendency for handling to be more abusive when electric prods connected to an overhead wire were used. This type of prod will give a less localized shock compared to a battery prod.

			SURVEY B - SLAUGHTER PLANT EMPLOYEE BEHAVIOR

			Twenty-five federally inspected U.S. and Canadian slaughter plants were visited. More than two days were spent in each plant observing the behavior of employees who killed and handled the livestock. The visits were made by the author between 1975 and 1987. Plants were rated as belonging to one of three categories: 

			
					Acts of deliberate cruelty occurring on a regular basis,

					Rough handling occurring as a routine practice, and 

					Good to excellent employee behavior. 

			

			The condition of plant equipment and facilities was not included in this rating even if they contributed to handling problems. This was strictly an employee behavior survey. Of the 25 plants, 8 (32%) were in category 1, 3 (12%) were in category 2, and 14 (56%) were in category 3. Twelve plants were surveyed before 1982 and 13 after 1982. The incidence of cruelty and abuse dropped from 67% during’ 19751982 to 23% in 1982-1987.

			Factors Influencing the Abuse and Cruelty Incidence

			Operations identified as having humane handling had a manager who enforced a strict code of conduct. If an employee abused an animal, he was either fired or transferred away from the animals. Slaughter plants that had cruelty problems tended to have lax management in the livestock department. In four instances, slaughter plants markedly improved their handling rating after hiring a new manager. In one instance, handling got worse. Management enforcement of a strict code of conduct had a greater influence on employee behavior than the regional location of the plant or employee cultural background.

			The size of the slaughter plant or livestock market was not found to be related to the incidence of bad employee behavior resulting in rough handling or cruelty. However, poorly maintained or poorly designed facilities correlated with an increased incidence of rough handling and livestock accidents. Gentle handling is impossible if animals constantly balk, fall down on slick floors, or become jammed in chutes. Facilities should be well lighted and kept clean. It is also easier to encourage good employee attitudes in pleasant surroundings.

			Good facilities, however, do not guarantee good handling. The two worst incidents of deliberate animal cruelty witnessed occurred in slaughter plants that had new, well-
designed facilities. One man took pleasure in shooting the eyes out of cattle before he killed them. In the other plant, a man stabbed a meat hook deep into a live hog’s shoulder and dragged it like a hay bale. One of these plants had lax management and never disciplined employees for cruelty, while the other only gave a reprimand for stabbing the hog. In neither of these cases did management punish employees severely for cruelty.

			Personal observations indicate that the incidence of rough handling tends to be lower in Midwestern and more northern areas with an estimated incidence of rough handling for all types of livestock operations at 10%–15%. In the southern U.S. rough handling appears to be higher, probably due to a more widespread “macho” attitude. Kellert (1978, 1980) has also observed regional differences in attitudes toward animals. In Europe there was less interest in animal welfare in southern countries (Curtis and Guither, 1983). There appears to be a correlation between climate and handling. In Australia, there is a greater concern for animals in the cooler, southern parts. In the tropical north handling is more often very rough according to personal observations and discussions. There is a trend for slaughter plant managers in Scandinavian countries and in Canada to be more concerned about humane handling than are U.S. managers. Slaughter plants in Holland and Sweden are very civilized. The employees are concerned about animal welfare and the management is concerned about the welfare of the employees. By contrast, the slaughterhouses are dreadful in Mexico. There is an impression that societies that treat people humanely also tend to treat animals humanely.

			In the surveyed slaughter plants, approximately 4% of the employees directly involved with livestock committed acts of deliberate cruelty. These people appeared to enjoy watching an animal suffer. If a plant or feedlot has a cruelty problem, usually only one or two people are involved in the worst incidents. On the other hand, rough handling tends to become widespread in poorly managed operations. In some poorly managed plants and auctions over half the employees engaged in rough treatment of animals.

			Abuse and Cruelty by Children

			A disturbing finding in the livestock market survey was that half the markets rated as having cruel handling allowed young children to abuse animals. At one sale, a young seven- to eight-year-old boy continually hit feeder pigs on the nose in the auction ring. None of the adults sitting around the ring made any attempt to stop it. At another sale teenage boys appeared to enjoy hitting cattle with boards. Three or four different instances of children tormenting calves with an electric prod have been observed this year. Last summer my students observed similar abusive behavior by children in an auction in Texas. Children who enjoy abusing animals may be more likely to engage in cruelty or aggressive behavior as adults (Leyton 1987 and Feldhous et al., 1987). Leyton reports that serial killers Albert DeSalvo (The Boston Strangler) and Edmund Kemper, who cooked part of his victim in a macaroni casserole, both tortured cats when they were children. One slaughter plant employee handled cattle roughly and teased them; he stated that when he was a child, he was forced to kill his pet steer. He said, “I could never love another beef again.” His behavior was similar to the taunting of animals prior to sacrifice in the ancient bear cults. Serpell (1986) states that taunting the victim helps distance the killers emotionally from an animal they had tenderly reared. This employee, however, never committed an extreme act of cruelty such as the ones described previously.

			Factors that Correlate with Improved Animal Handling

			The two major factors that motivate managers to improve handling in slaughter plants are legal sanctions and economic incentives. Most of the handling improvements observed during 1982–1987 can be attributed to legal sanctions and economic incentives. In 1978, the jurisdiction of the Humane Slaughter Act was extended to handling. In later years a greater percentage of the meat was sold on a carcass basis instead of on a liveweight basis. Ownership changes hands only after slaughter in a carcass-based system, and the seller has to pay for bruises.

			Sellers exert strong pressure on plant management to improve handling and to take steps to improve handling at their feedlots. Cattle sold on a liveweight basis had almost twice as many discountable bruises (Grandin, 1981). Rough handling doubles the amount of bruising.

			Within the last five years many pork plants have also started to export to Japan. The Japanese reject poor-quality pork. Reducing stress and excitement in the stunning chute will improve pork quality (Grandin, 1986). When a plant starts exporting to Japan, management usually takes immediate steps to improve handling, because they see the Japanese grader rejecting over 50% of their pork. Six of the plants visited during 1982–1987 exported pork to Japan. These plants all had good handling. Four non exporting hog plants were also surveyed. Three of these plants had either rough handling or incidents of cruelty.

			Personal observations indicate that severe rough handling, abuse, and neglect on farms, ranches, markets, and feedlots have remained at a steady 10%–15% of operations for the last ten years over the entire United States. They have not shown the improvement that has occurred in slaughter plants. Even though rough handling causes great economic losses it continues, because the market is segmented. The attitude of some market people is, “I don’t care if they get shipping fever—that’s the feedlot’s problem.” The abuses will continue unless there is a direct economic incentive or animal welfare pressure leads to legal sanctions. Approximately 25% of all operations have truly excellent handling.

			PSYCHOLOGY OF SLAUGHTER PLANT MANAGERS

			Michael Lesy (1987), in his book The Forbidden Zone, describes a dreadful plant with a wisecracking, foulmouthed manager. The manager tells endless dirty jokes. This type of manager is in a minority. The most common management psychology is simply denial of the reality of killing. Managers will use words such as “dispatching” and “processing” to avoid this reality.

			Over the years the author has made many observations of the behavior of slaughter plant managers. In large plants with corporate offices in a distant city, management tends to deny the reality of killing. The few times they visit the plant they tend to avoid the kill area. Even managers who have their offices on the plant grounds sometimes have this attitude. One manager told the author that he would not expand the stockyard because he did not want to see it from his office window. He wanted his plant to look like a “food factory.”

			The meat packaging room, coolers, and the dressing line where the carcass is cut up are often much better designed and maintained than are the stockyards and kill chute. Several plants had stockyards that were falling apart and neglected while the rest of the plant was new and modern. Management attitudes are further reflected by the fact that livestock handling and kill chute jobs are often the lowest paid jobs on the line.

			This attitude makes no sense economically. Bruises cost the meat industry $46 million per year, and meat quality problems due to animal stress cost even more (Livestock Conservation Institute, 1983; Grandin, 1986). Improving handling can increase Japanese acceptance of pork loins by 10%–25% (Grandin, 1986). Well-designed chutes and stockyards and good handling practices will reduce bruises and stress related meat quality problems (Grandin, 1982, 1982a, b, 1981, 1980a; Kilgour, 1971). The actual cost of livestock accounts for at least half the operating costs of a slaughter plant.

			The author has also worked with managers and engineers who really care about animals but who also avoid visiting the kill area because it upsets them. Managers who care about livestock often raise their own livestock or have had previous experience working with animals. These managers will enforce a strict code of conduct. They appear to be motivated by a genuine caring for the animals. One engineering manager who raised cattle made unauthorized expenditures to improve the humaneness of slaughter equipment. A feedlot owner, newly in the slaughter business, built his new office looking out toward the plant stockyards. From his office he could watch and ensure that employees did not abuse the animals. He seldom went inside the slaughter area. Managers promoted from the livestock buying department are usually more concerned about animal treatment than managers promoted from other departments. A manager’s background affects his attitudes. One of the best managed and most humane slaughter plants in the United States is owned and run by a Mennonite family. Hard work and good values transformed a small business into a company with almost $400 million in annual sales. The managers have an attitude of humaneness toward both animals and employees and have state-of-the-art equipment throughout the plant. They are proud of their operation, which is one of the few plants that still conduct public tours. While the big corporations attempt to cover up what they are doing, this company is proud of its excellent operation. Another plant with excellent humane handling had many Mormons in high management positions.

			PSYCHOLOGY OF SLAUGHTER PLANT EMPLOYEES

			Herzog and McGee (1983), in a study of college student attitudes to slaughter, found that when college students first visited a slaughter plant, the killing of the animals bothered them more than gutting the carcass. Owens et al. (1981) did a study on the psychology of euthanasia technicians who kill surplus dogs and cats at the animal shelters. They found that the technicians often felt guilty, but they felt that they were performing a needed service. One technician commented, “I would rather euthanize the animals myself than leave it to someone who does not know what they are doing.” Slaughter plant employees have made similar statements. Several said that they took the kill chute job to prevent sadistic people from doing it.

			Some technicians adopt the mechanical attitude suggested by Owens’ study (Owens et al., 1981): “permeating most responses was the theme of protecting oneself from the full impact of the act by isolating one’s feelings from the act. Some accomplished this by talking about euthanasia formally or intellectually.” The meat industry also has euphemisms for killing, such as ‘dispatching.” Animal shelter personnel have euphemisms for killing, such as PTS, “put them to sleep.” (Arkow, 1985)

			The people who actually do the killing in slaughter plants have three different approaches to their jobs. These are the mechanical approach, the sadistic approach, and the sacred ritual approach. These approaches usually are observed only in the people who actually do the killing or who drive the animal up the chute.

			Mechanical approach

			The mechanical attitude is most common. The person doing the killing approaches his job as if he was stapling boxes moving along a conveyer belt. He has no emotions about his act. Most people who have the mechanical attitude kill the animals efficiently and painlessly. Employees who use the mechanical approach will chitchat about the weather and gossip while they kill hundreds of animals per day. The animals have become a commodity. A consulting engineer who raised cattle and designed a system for electrocuting hogs stated, “Hogs are just a commodity but I can’t stand to watch cattle killed.” He used the mechanical approach for hogs only.

			Some slaughter plant employees who have humanely killed animals for many years act as if the animals were inanimate objects. They do not talk to animals, call them names, or get angry at them. A person who has fully accepted the mechanical attitude no longer has any emotions about the job. Serpell (1986) states that people who kill animals regularly become progressively desensitized. The first few killings are upsetting, but then the person becomes habituated, and the killing act becomes a reflex without emotion. Slaughter plant employees often comment that they were upset when they first started their jobs.

			Sadistic approach

			The second approach is sadistic. The person starts to enjoy killing and will sometimes do extremely cruel things and torment the animals on purpose. A typical comment from a person with sadistic tendencies is, “They are just animals, and it does not really hurt them.” “It is going to die in five minutes, so it does not matter how I treat it.” The above statements are examples of devaluation of the subject according to social psychology terminology. By devaluing the animal, the person justifies in his mind the cruel things he does to it.

			This concept was graphically illustrated by a series of experiments with people during the 1960s and early 70s. The first experiments were conducted by Milgram (1963) and Elms and Milgram (1966). Human subjects were instructed by an experimenter to give progressively bigger electrical shocks to another subject when he made mistakes on a learning task. The highest shock level was labeled 450 volts, “Danger Severe Shock.” Sixty-five percent of normal American males obeyed the experimenter’s orders and administered the highest shock levels.

			The entire shocking procedure was fake, but the subject believed he was giving real shocks.

			Subjects who obeyed and administered the highest shock level tended to devalue the other subject. A typical comment was, “The good scientist deserved to be followed while the stupid, excitable learner deserved to be given a lesson.” (Elms and Milgram, 1966)

			A similar study was designed by Zimbardo (1972), who placed college students in a simulated prison. Half the students were “guards” and half were “prisoners.” One-third of the student guards treated the prisoners in a sadistic manner. Zimbardo concluded that normal people can be turned into sadists.

			Fromm (1973) notes that two thirds of the student guards did not turn into sadists and questions how they might be distinguished from the other third who did. In the Milgram experiments, many of the obedient subjects had emotional conflict and were nervous and upset when they pushed the shock buttons. On the other hand, some of the obedient subjects were calm and deliberate. Fromm suggests that the subjects who did not experience conflict may turn into sadists.

			Sacred ritual approach

			The third approach is to make the act of killing a sacred ritual. Many different societies have slaughter ceremonies. The American Indians showed respect for the deer and elk they ate. As a sign of respect, the bones from these animals were not thrown to the dogs (Frazer, 1963). Serpell (1986) also describes slaughter ceremonies practiced by the ancient Greeks, Egyptians, Phoenicians, Babylonians, Hebrews, and Romans. Judaism attaches great seriousness to the act of taking life. One reason for the many laws detailing the precise manner in which animals are killed for food is to maintain controls on the act itself (Grandin, 1980b). A ritual serves to place controls on the act of killing and prevents it from getting out of control.

			The shochet (ritual slaughterman) must be moral; otherwise, he would be degraded by his work (Lesy, 1987). Grunwald (1955) stated that the person performing shechitah (slaughter) should think about the act of taking an animal’s life:

			A man may kill an animal, but he should always remember that the animal is a living creature and that taking life from the animal involves responsibility (Levinger, 1979).

			Islam has similar controls. The slaughterman must have a clear mind. “The act of slaughter (Al Dhabh) starts by pronouncing the name of Allah, the Creator (this is symbolic to take his permission and in order to make the slaughterman accountable and responsible and give compassion and mercy to the animal during this act).” (Katme, 1986)

			The builders of highspeed automated pig killing equipment in Holland appear to have similar feelings. The Machinefabriek, G. NIHJUIS B.V., in Winterswijk, Holland, named their most highly automated equipment “Walhalla.” In Nordic mythology, Walhalla is the paradise for warriors who died gloriously in battle (Katme, 1986). Richard Selzer (1987), a surgeon, after a visit to a slaughter plant describes his view of an ideally designed slaughterhouse that definitely falls in the sacred ritual category. He describes an atrium built from columns with carved cattle heads, a labyrinthine, serpentine loading ramp, and workers reciting prayers.

			Promoting a humane attitude toward animals is extremely important. These words were written by a blind girl when she visited a slaughter plant and reached over the side of the chute and touched an animal:

			The Stairway to Heaven is dedicated to those people who desire to learn the meaning of life and not to fear death. We, through respect for these animals, can come to respect our fellow man as well (Tester, 1974).

			Signs with the above message have been placed over the kill chute in some plants to help improve employee attitudes.

			Slaughter rituals usually occur among the people who actually perform animal killing. When animals are killed by hunting dogs or by traps there is no slaughter ritual (Serpell, 1986). The blame for the animal’s death is shifted to the dogs. Burkert (cited by Serpell, 1986) states that sacrificial customs are elaborate exercises in blame shifting. The priests are directly responsible for the animal’s death, but theirs is a sacred duty and therefore forgivable. The gods are blamed instead, because they demanded the sacrifice.

			Rituals also serve a beneficial function by placing controls on the act of killing, and they also help prevent the devaluation and detachment that leads to the mechanical approach or to sadism. For over 12 years the author has designed and operated the equipment used to kill animals in commercial slaughter plants. To prevent herself from degenerating into mechanical “box stapling” she uses the sacred ritual approach. A ritual can be simple and still be effective in controlling behavior and promoting respect for animals. The act of killing is controlled by an act of submission similar to a submissive wolf exposing its throat to a dominant wolf. The author’s own ritual is to face the plant and bow her head down when first approaching it. She has also written “Stairway to Heaven” or “Valhalla” on some of the drawings for new systems. The braces and supports on one slaughtering system were designed utilizing the Greek Golden Mean and a mathematical sequence which determines the behavior of many things in nature. Humans do not really know what happens after death. A ritual act of submission before one kills an animal acknowledges the unknown that haunts all people.

			The ritual also serves a very practical function of controlling bad behavior. The author has observed Kosher slaughter in 13 different U.S. slaughter plants with a total of over 20 days observation time. Even though plant employees sometimes abused the animals, a shochet was never observed taunting, teasing, or deliberately abusing an animal. This observation illustrates the power of the ritual to control behavior. Some Kosher plants have cruel, dangerous methods for restraining the animal, which would have a tendency to encourage cruel behavior. Sixty one percent of the Kosher plants engaged in cruel, dangerous live hoisting, and 23% had employees who abused animals. The shochets never engaged in abuse even though their working environment was often worse than that of most non-kosher plants. A total of 19 different shochets were observed actually killing animals.

			Plant Case Study

			The mechanical approach is the most common. In one large beef slaughter plant the author observed ten regular employees driving livestock, stunning, shackling, and bleeding cattle every week for three years. Seven employees utilized the mechanical approach, two were sadistic, and one worked hard to treat the animals with kindness. The plant manager cared deeply about humane treatment of animals, but he was unable to fire the sadistic employees because his superiors wished to avoid union problems. The people engaged in shackling, in hoisting stunned animals, and in bleeding all had the mechanical attitude. The two sadists worked as a stunner operator and as a cattle driver. This pattern appeared in other plants. Shacklers and bleeders of stunned animals seldom engaged in cruelty. The stunned animal is either clinically dead or at least appears dead when it reaches their stations. Shacklers who hoisted fully conscious animals for ritual slaughter were often observed abusing animals. People do not torment or act sadistically toward dead animals or animals that appear dead.

			CONCLUSION
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