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Introduction:

The results of this study clearly indicate that well trained hunters using modern bowhunting equipment can successfully take game up to the size of fallow deer in a manner that is both ethical and defensible from a hunting perspective. Hunting with bow and arrow is practiced in a majority of the nations of the world. During the period of this study the Finnish government has expanded its national bowhunting opportunities to include roe deer and beaver and is discussing the inclusion of white-tail deer. The regional  administration  of Åland is presently processing a motion to allow bowhunting . In Denmark bowhunting is already regulated by law. France has further expanded its national bowhunting opportunities, and as recently as January 1, 2003, Ethiopia has chosen to allow bowhunting of all local species.

Hunting with bow and arrow requires more time in relation to game taken than the presently practiced gunning methods in Sweden today. The results of this study clearly prove that bowhunting methodology fulfills the high ethical requirements currently placed on modern Swedish hunters.

Participants in the study:

In accordance with decisions taken by the Swedish Department of Environmental Protection  (SNV)(Appendix 1), the Swedish Bowhunting Association (SBJF) has been granted permission to carry out a hunting method study utilizing bow and arrow within fenced game preserves. All game preserves used were registered with SNV and classed as A, B or C.

Exceptional qualifications were required of the participants in this study:

- Completion of the entire Swedish hunter education course, both theoretical and practical components, for all weapon types (shotguns and rifles in all designated caliber classifications).

- At least five years of practical hunting experience in Sweden. Participants must also have taken class 1 game (fallow deer, red stag, moose, wild boar) and have experience tracking wounded game.

- Participants shall also have completed two bowhunting education tests: that administered by Denmark’s Department of Forestry and Environment (Skov och Naturstyrelsen), both the theoretical and practical components; and that defined by the International Bowhunter Education Foundation (IBEP).

- Participants shall also have undergone a shooting proficiency test and a course on hunting within fenced preserves administered by the Swedish Bowhunting Association. Participants were also required to be members in the Swedish Bowhunting Association.

Chosen weapon:

Today, there are three principal types of bow and arrow available:
1. The longbow is the original form and that which initially comes to mind when most people think of a bow and arrow. This type dates back many tens of thousands of years. Originally a simple wooden stave fitted with a string they are now often built in several laminations of various materials.
2. The recurve bow is a subsequent step in development with double-curving limbs that allow a shorter length with an improved ability to store and transfer energy. This form has been in existence for some 4,000 years.
3. The compound bow was developed during the late 1960s in North America. This type of bow uses a system of eccentric wheels which dramatically increases the ability to store and release energy. The eccentric wheels give hunters the ability to use higher draw-force bows while also allowing them to hold the fully drawn bow with a significantly reduced force of retention. This, in turn, aids the sighting moment and the release of a well-placed arrow. Compound bows predominate in modern bowhunting and statistics from North America indicate they are used in 95% of hunting situations. In addition, most of the hundreds of Swedish bowhunters with extensive experience abroad use this type of bow.
The arrowhead is the equipment detail that separates the hunter’s gear from the target shooter’s. Modern hunting broadheads have a central body of aluminum that is fitted with two to four steel blades that, in many cases, can be easily replaced. The form and scalpel-sharp edge of these blades is what provides the arrow with such a powerful effect.

The Swedish Bowhunting Association as well as the Department of Natural Resources share the position that the choice of bow type shall offer very high precision yet still be practical to use in actual hunting situations.
Only compound bows generating at least 60 joules have been used in this study. Arrowheads have been required to have at least two blades and a minimum cutting diameter 25 mm. Minimum arrow weight was determined to be 25 grams.

Other:

Individual participants have paid their own expenses in connection with the study, for example daily hunting charges (100 to 1,000 sek) and fees for animals taken (1,000 to 12,000 sek), as well as mileage costs.

Results:

Results for the entire period were seven wild boar and 22 fallow deer. The great majority of animals taken were one to two years old (See table 1). Hunting methods used were stalking, still hunting and driving.

Shot distance for game taken: 

All animals were taken at a distance of less than 25 meters. This corresponds well with international experience and surveys (Appendices 2–6). The shortest shot distance was five meters and the longest was 25 meters, which yields an average distance of 19.5 meters. 

The distance animals traveled before immobilization is also shown in the table. This indicates a very efficient shot effect and corresponds to a flight time from shot impact to immobilization of less than 20 seconds in almost every case. The modern arrowheads used in the study with two, three or four blades passed entirely through the game animals’ bodies in every case. Comparable results can be found in Danish studies (Appendices 4,5,6) regarding roe deer hunts during the past three years. 

	Nr
	Species
	Shot distance [m]
	Hunting
form
	Arrow
weight [gram]
	Broadhead 
	Number of blades
	Arrow’s energy
[Joules]
	Estimated
age [yrs]
	Flight distance, from place of shot impact to place of retrieval [meters]
	Arrow recovery

	1
	Boar
	5
	Stalking
	25.5
	Thunderhead
	3
	88
	1
	75
	Yes

	2
	Fallow deer
	12
	Driving
	26
	Thunderhead
	3
	 
	1
	60
	Yes

	3
	Fallow deer
	18
	Driving
	26
	Thunderhead
	3
	 
	1
	160
	Yes

	4
	Fallow deer
	12
	Stalking
	40
	Muzzy
	4
	96
	1
	45
	Yes

	5
	Fallow deer
	23
	Driving
	26
	Thunderhead
	3
	64
	1.5
	70
	Yes

	6
	Fallow deer
	18
	Still hunting
	45
	Thunderhead
	3
	90
	3
	30
	Yes

	7
	Boar
	12
	Stalking
	45
	Thunderhead
	3
	90
	1
	6
	Yes

	8
	Fallow deer
	16
	Stalking
	32
	Muzzy
	3
	107
	1
	80
	No

	9
	Fallow deer
	25
	Driving
	28
	Thunderhead
	3
	100
	1.5
	200
	Yes

	10
	Fallow deer
	25
	Driving
	28
	Thunderhead
	3
	100
	1.5
	75
	Yes

	11
	Fallow deer
	20
	Driving
	26
	Thunderhead
	3
	110
	0.45
	70
	Yes

	12
	Fallow deer
	16
	Still hunting
	45
	Thunderhead
	3
	90
	5
	180
	Yes

	13
	Fallow deer
	15
	Still hunting
	45
	Thunderhead
	3
	90
	1
	55
	Yes

	14
	Boar
	20
	  Stalking
	38
	Muzzy
	3
	107
	4
	40
	Yes

	15
	Boar
	18
	  Stalking
	35
	Muzzy
	3
	98
	1
	60
	Yes

	16
	Fallow deer
	21
	  Stalking
	35
	Thunderhead
	3
	125
	1
	45
	Yes

	17
	Fallow deer
	23
	  Stalking
	35
	Thunderhead
	3
	125
	1
	70
	Yes

	18
	Fallow deer
	18
	  Stalking
	32
	Thunderhead
	3
	94
	1
	45
	Yes

	19
	Fallow deer
	23
	  Stalking
	35
	Thunderhead
	3
	125
	1.5
	90
	Yes

	20
	Fallow deer
	17
	   Driving
	35
	Thunderhead
	3
	125
	1.5
	45
	Yes

	21
	Fallow deer
	22
	  Stalking
	35
	Thunderhead
	3
	125
	1.5
	49
	Yes

	22
	Fallow deer
	23
	  Stalking
	29
	Thunderhead
	3
	83
	2
	65
	Yes

	23
	Fallow deer
	8
	  Stalking
	40
	Muzzy
	4
	100
	1
	80
	Yes

	24
	Boar
	7
	  Stalking
	32
	Muzzy
	4
	97
	2
	Not found
	Yes

	25
	Boar
	15
	  Stalking
	32
	Muzzy
	3
	97
	1.5
	2
	Yes

	26
	Boar
	18
	Still hunting
	26.5
	Magnus
	2
	98
	2.5
	20
	Yes

	27
	Fallow deer
	15
	Still hunting
	32
	Thunderhead
	3
	105
	2
	50
	Yes

	28
	Fallow deer
	15
	Still hunting
	45
	Muzzy
	4
	109
	1
	0
	Yes

	29
	Fallow deer
	15
	Still hunting
	45
	Muzzy
	4
	109
	1
	25
	Yes

	30
	Boar
	15
	  Stalking
	31.6
	Muzzy
	3
	97
	1.5
	2
	Yes


Table 1: Data from Bowhunting Study. 

Discussion: 
Conclusions confirm and further support the concepts presented in the preliminary reports.
- Regarding the capacity to harvest middle-large class 1 game, the efficiency of the bow and arrow is fully comparable to the hunting tools presently permitted today.
- Several hunters can hunt simultaneously within a limited area without risking the safety of people in the surrounding area because the range of discharged arrows is so limited.
- Toxic impact on the environmental is non-existent. All projectiles except one were recovered during the study and these can generally be reused. Modern arrows are manufactured of aluminum, which is one of the earth’s most common elements, as well as carbon fiber. Hunting arrowheads are generally made of aluminum and steel.
- Follow-up of arrow discharge. Complete penetration typically occurs on arrow impact. This combined with a 97% retrieval rate for discharged arrows provides hunters with a unique opportunity to ascertain which part of the body was struck by studying residue on the retrieved arrow. 
- Noise levels from bows are very low (<110 Db impulse), thus no hearing damage occurs in people or dogs in the immediate area of discharge. Neither have any complaints about noise been received from adjacent residents. Similar reasoning was applied in the late 1990s when SNV granted permission to use a crossbow to an extremely noise-sensitized individual. This permission was subsequently extended. 
- While no studies are presented that document the portion of adult versus juvenile game harvested, experience indicates that animals taken with bow and arrow are often younger. Thus, this hunting form automatically conserves mature animals that are valuable for reproduction.
- The versatility of the bow and arrow as a hunting weapon is difficult to match. Using the same bow it is possible to take large class-1 game as well as small game and birds without significant damage to edible parts. Low sound levels in combination with limited range offer unique opportunities for hunting in populated areas. In Helsinki, Finland, excellent results have been achieved in culling over populations of hare in communal gardens and churchyards. In addition, bowhunting is used successfully in North America to reduce over populations of white-tail deer (Odocoileus Virginianus) in urban areas where discharge of firearms is prohibited.

The results of a hunting method study within a fenced preserve is difficult to compare with actual hunting results in the wild because animal behaviors are different and tracking is complicated by the often dense concentration of game. Costs for individual hunters have been significant, which makes such a survey economically demanding. The Swedish Bowhunting Association proposes a natural extension of the Bowhunting Study wherein the authorities explore possibilities for a continued dispensation covering the bowhunting of free-ranging game. Requirements for special training and competence would be in accordance with those specified in the permission for the original study.

Wounding frequency 
The number of woundings in the study was extremely low. No other hunting form accepted today that has been scientifically studied has yielded a lower wounding frequency. This data is comparable with the latest statistics from Denmark .
This wounding rate for bowhunting, which corresponds well to other hunting forms, has been verified in a number of surveys, among others: 
· Wendy Krueger’s, “Aspects of  “Wounding of White-tailed Deer by Bowhunters” and 
· Morton et al, “Archery Hunting for White-tailed Deer” as well as 
· The compiled statistics from Denmark . ”Hva er jakt”, Håkon Solvang 1997 describes up to 11% missed or wounding shots while hunting moose. 
· Lars Alm 1986 observed 18.6% unretrieved roebuck during an August hunt with rifles. 
· No studies are available regarding shotgunning for hare.
The short shooting distances encountered in bowhunting are certainly a positive factor. Hunters can clearly identify game and can better ascertain if the animal is standing at a suitable angle before releasing an arrow. Another factor that contributes to the low wounding rate is the choice of qualified participants: a small number of very accomplished hunters have taken part. Here, the Swedish Bowhunting Association sees the advantages of a special educational course such as that which Danish bowhunters are required to take in addition to the normal hunting education program. This approach can be compared to the special education required in Sweden for snaring of ptarmigan and fox and the immediately fatal trapping of beaver (conibear).

