
https://www.researchgate.net/publication/343610758_Bowfishing_in_the_United_States_History_Status_Ecological_Impact_and_a_Need_for_Management?enrichId=rgreq-deffc525675a4598b038b1aa8a89389f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzYxMDc1ODtBUzo5NDU4MTk5OTM3OTY2MDhAMTYwMjUxMjQ2NzgxMA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/343610758_Bowfishing_in_the_United_States_History_Status_Ecological_Impact_and_a_Need_for_Management?enrichId=rgreq-deffc525675a4598b038b1aa8a89389f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzYxMDc1ODtBUzo5NDU4MTk5OTM3OTY2MDhAMTYwMjUxMjQ2NzgxMA%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Bowfishing?enrichId=rgreq-deffc525675a4598b038b1aa8a89389f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzYxMDc1ODtBUzo5NDU4MTk5OTM3OTY2MDhAMTYwMjUxMjQ2NzgxMA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Benthic-Habitat-Mapping-of-Grand-Lake-Tributaries-as-it-Relates-to-Paddlefish-Recruitment?enrichId=rgreq-deffc525675a4598b038b1aa8a89389f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzYxMDc1ODtBUzo5NDU4MTk5OTM3OTY2MDhAMTYwMjUxMjQ2NzgxMA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-deffc525675a4598b038b1aa8a89389f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzYxMDc1ODtBUzo5NDU4MTk5OTM3OTY2MDhAMTYwMjUxMjQ2NzgxMA%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jason_Schooley?enrichId=rgreq-deffc525675a4598b038b1aa8a89389f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzYxMDc1ODtBUzo5NDU4MTk5OTM3OTY2MDhAMTYwMjUxMjQ2NzgxMA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jason_Schooley?enrichId=rgreq-deffc525675a4598b038b1aa8a89389f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzYxMDc1ODtBUzo5NDU4MTk5OTM3OTY2MDhAMTYwMjUxMjQ2NzgxMA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jason_Schooley?enrichId=rgreq-deffc525675a4598b038b1aa8a89389f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzYxMDc1ODtBUzo5NDU4MTk5OTM3OTY2MDhAMTYwMjUxMjQ2NzgxMA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jason_Schooley?enrichId=rgreq-deffc525675a4598b038b1aa8a89389f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzYxMDc1ODtBUzo5NDU4MTk5OTM3OTY2MDhAMTYwMjUxMjQ2NzgxMA%3D%3D&el=1_x_10&_esc=publicationCoverPdf


Bowfishing in the United States: History, status, ecological impact, 
and a need for management
DENNIS L. SCARNECCHIA1 ANd JASON D. SCHOOlEY2

1. Department of Fish and Wildlife Sciences, University of Idaho, Moscow, Idaho  scar@uidaho.edu
2. Oklahoma Department of Wildlife Conservation, Jenks, Oklahoma

In this paper we review the history and development of bowfishing, provide a case 
study of a high-profile bowfishing tournament in Oklahoma, survey and summarize 
management of the sport in all 50 states, and provide scientifically-based approaches for 
its management. Bowfishing has a distinct niche in the evolution of the bow and arrow and 
in fishing, as one of several methods practiced by many and scattered indigenous cultures 
worldwide. In the past century, advances in technology, including the development of the 
compound bow, custom boat and lighting systems for night bowfishing, and improved 
information transfer have opened the sport to many people previously unable to participate 
in the sport at a satisfying level. Bowfishing poses some distinct challenges for fisheries 
managers compared to angling, including the impracticality of catch-and-release, non-
catch (wounding) mortality, and by-catch mortality of non-targeted native species. In 
2019, we conducted a survey of 50 state fish and wildlife agencies that indicated only nine 
states had bowfishing education programs and none had articulated management goals 
or plans specific to the sport. Evidence indicates that bowfishing may provide plentiful 
opportunities for harvesting nuisance invasive species such as Asian carps (Cyprinidae) 
and the Common Carp Cyprinus carpio, but must be practiced much more judiciously, 
and in some instances, not at all, depending on locality, for higher valued native species 
such as buffalofishes (Catostomidae: Ictiobus spp.), Paddlefish Polyodon spathula, gars 
(Lepisosteidae), and rays (Batoidea). Whereas in the terrestrial and avian species that 
bowhunters most commonly target, males reach a larger size than females, in fish species 
targeted by bowfishers, the opposite is the case. The result is selective depletion of 
large, older, mature females and evolutionarily disruptive truncation of life histories. We 
suggest ten of many potential topics for consideration in agency management planning 
for bowfisheries. We seek to provide agencies information for developing historical, 
ecological, and socioeconomic perspectives for managing bowfisheries, as other fisheries, 
as instruments of species conservation, public benefit, and sound long-term public policy. 
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Whether you are a beginning, intermediate, 
or even advanced archer, archery will give 
you something that’s almost impossible to 
find elsewhere. – USA Archery

“[Archery] a sport which is as harmless 
and fascinating as it is old and 
honorable” – Maurice Thompson (1878, 
p. 1) The Witchery of Archery.

Every aspect of human technology has a 
dark side, including the bow and arrow. – 
Margaret Atwood

What are we looking for? Basically, any 
trash fish that will swim, but the main 
target today is gonna be some gars… – 
Relentless Anglin’ (2017)
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tourneys. Indeed, you have to be tough as nails 
to shoot for 24 hours straight. It’s the archery 
version of an extreme sport.” (Appleberg 2006).
 
Several factors have influenced the growth 
of bowfishing. Ecological changes have 
also contributed to the increasing national 
and regional interest and participation in 
bowfishing. Dam construction throughout the 
United States has concentrated pre-spawning 
fish in areas such as clear tailwaters especially 
amenable to bowfishing (Mestl et al. 2019). 
More shallow, lentic habitat in bays has also 
resulted from dam construction and reservoir 
impoundment, where fish can be more easily 
seen and shot with a bow and arrow. Species 
such as gars (Lepisosteidae), which inhabit 
shallow spawning areas in spring and summer 
(Allen et al. 2020), where they often bask 
(Potter 1927) and gulp air during oxygen-
depleted times (McCormack 1967), can be 
especially vulnerable to bowfishing. Another 
factor has been the increase throughout 
much of the United States of nonnative fish, 
including the Common Carp Cyprinus carpio, 
Grass Carp Ctenopharyngodon idella and other 
invasive Asian carps (Cyprinidae: Bighead 
Carp Hypophthalmichthys nobilis, Silver Carp 
H. molitrix, Black Carp Mylopharyngodon 
piceus; Hinterthuer (2012)).

Improved archery technology since the 1970s, 
including the invention of the compound bow 
(Allen 1969; Robb 2018), has opened the sport 
to archery achievements by many men, women, 
and children unable to handle longbows and 
recurve bows to their satisfaction. Custom boats 
with raised decks and elaborate lighting systems 
for night use are now designed and equipped 
specifically for bowfishing (Fig. 1). Increased 
access to bowfishing information from diverse 
media outlets has provided bowfishers an 
opportunity to become informed faster than has 
ever been possible. Technological advances 
such as cell phones and GPS devices have 
increased the efficiency and responsiveness of 
fishers (e.g., Cachon et al. 2015). 
 

Bowfishing also affords greater opportunity 
to shoot, kill, and maim, often without 
making use of the fish, than is typical in 
most bowhunting. Liberal or no bag limits 
for bowfishing nuisance species such as the 
invasive carps allow much more opportunity 
for take than does bowhunting large terrestrial 
game species such as deer or elk. Bowfishing 
is seen by some as providing a service to 
anglers. With the increase in recreational and 
tournament angler (i.e., hook and line) interest 
in specific game species such as the basses 
(e.g., Largemouth Bass Micropterus salmoides) 
has come a desire to reduce other native 
species not viewed favorably by most anglers 
but found to be removable with bowfishing. 
Such species include gars, Bowfin Amia calva, 
suckers and buffalofishes (Catostomidae), and, 
in marine habitats, rays (Batoidea). 

Other factors contributing to the increased 
participation in bowfishing may be rooted 
in human psychology, mental control, 
and spiritual training (Haywood 2006). A 
sampling of social media (text and video) 
quickly displays the passion with which many 
bowfishers pursue their hobby. Archery has 
been recognized as a skill sport in which both 
hits and near misses fuel the illusion of control, 
potentially leading to the compulsive desire 
to continue participating (Clark 2014). The 
potentially compulsive aspects of the sport 
have been described, often with an almost 
religious fervor, by adherents. The German 
philosophy professor, Eugen Herrigel, studied 
Japanese archery (kyūdō) in his exploration 
of Zen (Herrigel 1953). Archery is seen as a 
source of mental discipline and control (Shōji 
2001). As Zen scholar D. T. Suzuki introduced 
Herrigel’s (1953) book: “In the case of archery, 
the hitter and the hit are no longer two opposing 
objects, but are one reality” (p. viii). The 
practice, control and focus required in archery 
has also been recognized and applied as 
therapeutic for various life stressors, including 
post-traumatic stress disorder (Bryan et al. 
2018; The Ranch Tennessee 2020).
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Bowfishing is practiced on a variety of 
species of widely different perceived value to 
society: invasive species such as the nonnative 
Common Carp and Asian carps (Bajer et al. 
2016; Phelps et al. 2017), native, historically 
underutilized but now often declining species 
such as buffalofishes (Ictiobus spp.; Solomon 
et al. 2016), native predators such as gars of 
substantial ecological value (Scarnecchia 1992; 
Bennett et al. 2015) but disfavored by many 
sport anglers, and species with a complex 
identity such as the Paddlefish Polyodon 
spathula, that are taken by bowfishers in 
some states but protected in other states 
(Quinn 2010; Mestl et al. 2019). Non-piscine 
aquatic species taken by bowfishers that are 
not specifically considered here include the 
American bullfrog Lithobates catesbeianus, 
American alligator Alligator mississippiensis, 
and several species of turtles. 

The sport of bowfishing poses some distinct 
challenges for fisheries managers compared 
to other types of fishing. For example, catch-
and-release for more valued species is not 
a viable option (e.g., Paddlefish snagging: 
Scarnecchia and Stewart 1997). In that sense, 
the sport is more accurately described as 
aquatic bowhunting. Non-take mortality from 
wounding needs to be considered more so than 
in most other types of recreational fishing. 
This problem is worsened because preferential, 
selective removal of females is more likely 
in bowfishing than in typical bowhunting for 
terrestrial species such as deer or elk. Unlike 
terrestrial species, where the mating systems 
often favor larger males than females, the 
vast majority of North American freshwater 
fish species, including essentially all of the 
common species bowfished, have mating 
systems favoring larger females (and their 
higher fecundity) than males, with females 
maturing later in life (Bell 1980; Scarnecchia 
et al. 2007; Koch et al. 2009; Daugherty et 
al. 2019; Lackmann et al. 2019). Because 
larger fish may be easier to see and hit, the 
tendency to kill or maim the large females 

may be greater than in hook and line fishing 
(i.e., angling). Many of the species are also 
longer-lived than most terrestrial quarry (Bell 
1980; Scarnecchia et al. 2014; Daugherty 
et al. 2019, 2020; Lackmann et al. 2019). 
A size and age bias and resulting truncated 
age structure can create unnatural selection 
pressures and evolutionary responses in a fish 
stock (Kuparinen and Merilä 2007) that some 
managers try to avoid (Francis et al. 2007; 
Scarnecchia et al. 2014). Another issue is that 
in areas where several species intermingle, by-
catch and mis-identification mortality of native 
species of concern can be a major problem. 
Other fishery management concerns about 
bowfishing are similar, but no less important, 
than for angling. Yet compared to terrestrial 
bowhunting, where management has become 
more conscientious and oriented toward 
sustainability, most bowfishing is pursued in an 
environment of high or no bag limits and few 
or non-existent special licensing or permitting 
requirements. On the positive side, however, 
bowfishing has been used by fisheries biologists 
in a few instances as a fish sampling method in 
situations where survival of the sampled fish 
has not been considered an issue (e.g., Tyler and 
Granger 1984; Morrow et al. 1997). 

More information is needed about the 
relationships among bowfishers, anglers, and the 
public. Longmire (2012) polled South Dakota 
anglers for potential conflicts with bowfishers 
and found that 91% of the respondents 
perceived no bowfishing conflicts with hook and 
line fishing. As the sport expands, the potential 
for conflicts may arise, both in overlapping 
fishing space and in situations where anglers and 
bowfishers might be pursuing or incidentally 
killing the same desirable species. Other 
conflicts are arising as night bowfishing 
becomes more popular. Bright lights from 
bowfishing boats across open expanses of water 
at night can directly or reflectively penetrate 
windows or porches of lake and river-side 
dwellings, leading to disruptions and conflicts 
with residents (Farkas 2020). 
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The challenge for managers, and the focus of 
this paper, is how to effectively and sustainably 
manage this sport for the long-term benefit 
of the fish communities, species and society, 
consistent with diverse management goals for 
native and nonnative species. Although our 
review of websites indicates that the sport of 
bowfishing is clearly in an expansion phase, 
the dearth of scientific studies on bowfishing 
(an exception being Quinn (2010)) suggests 
that conceptualization of how these fisheries 
should be managed and monitored has 
lagged well behind the fisheries themselves 
in many localities. Some fisheries managers 
undoubtedly have knowledge and experience 
with bowfishing and bowfisheries, whereas 
others have little or no knowledge of the sport. 
Background knowledge of the sport should 
prove useful for many fisheries managers. 

We designed this paper to be a thorough and 
up-to-date review of the history, development, 
status, and current and future management 
needs of bowfishing in the United States. 
We provide a case study of a high-profile 
bowfishing tournament in Oklahoma, 
survey and summarize state management 
of bowfishing in the 50 states, and provide 
information for a framework for understanding 
and proactively managing the sport. We aim to 
provide agency managers and others involved 
with the sport a solid grounding for guiding 
their management actions and their interactions 
with bowfishers in the field and at tournaments. 
We seek to aid agencies in developing 
historical, ecological and socioeconomic 
perspectives for managing bowfisheries, as 
other fisheries, as instruments of species 
conservation, public benefit, and sound long-
term public policy. 

This paper consists of seven sections: 1) this 
introduction; 2) origins and early history; 3) 
modern technological advances in bowfishing; 
4) sport governance and tournaments; 5) a 
case study of the 2018 U. S. Open bowfishing 
tournament; 6) national status and regulation in 
the 50 states; and 7) science-based approaches 

for management. Fishery managers and 
administrators largely unfamiliar with archery 
and bowfishing may benefit from all sections. 
Managers of Native American fisheries may 
find Sections 2 and 7 of particular interest. 
Those interested in technological aspects 
of archery and bowfishing will benefit from 
Section 3. Fisheries administrators may benefit 
most from Sections 4-6. Agency managers 
already knowledgeable of bowfishing and 
tournaments (i.e., Sections 1-6) can focus on 
Section 7, where results of ecological and life 
history research studies are synthesized into 
specific recommendations for management of 
bowfisheries, and where ten topics for future 
management planning are provided. 

ORIGINS ANd EARlY HIStORY OF BOWFISHING

“The Choctaws and Chickasaws 
seldom if ever fish with a rod and line. 
They prefer the bow and arrow, with 
which weapon, when the water is low 
and clear, they frequently procure the 
largest fish. At certain times the Indians 
get together for a grand “fry”. By 
means of a weed called “Devil’s Shoe 
String”, which they chop or beat up and 
throw into the water, they stupify and 
intoxicate the fish in such a manner as 
to be able to secure all that they require 
for present use. The weed, however, is 
not deadly poison, its effects being but 
temporary” (O’Beirne 1891, p. 211) 

The bow and arrow have a long history, both 
as weaponry in intergroup warfare in Asia, 
Europe, and North America (Maschner and 
Mason 2013) and in hunting and fishing for 
food (Laubin and Laubin 1980; Tomka 2013). 
Their use sometimes occurred in conjunction 
with poisoned arrowheads (Bradley 1956; Jones 
2007; Robbins et al. 2012; Langley et al. 2020). 

The exact origin of the bow and arrow remains 
uncertain and is an area of active research. 
Recent studies provide fragmentary and 
inferential evidence of its origins in southern 
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Africa 60,000-64,000 yr BP (Sibudu Cave, 
South Africa: Lombard and Phillipson 2010; 
Backwell et al. 2018). Evidence for bow and 
arrow use is also suggested from the Kalahari 
(Botswana), 35,000-45,000 yr BP (Robbins 
et al. 2012). Earliest indications suggesting 
bow and arrow use outside of Africa are from 
the Fa-Hien Lina Site in Sri Lanka, 48,000 
yr BP (Langley et al. 2020). Pictures on the 
walls of caves in what are now France, Spain, 
and Egypt attest to the use of bows in the 
Upper Paleolithic period (ca. 40,000 yr BP; 
Znamieroska-Prüffer 1966). Shōji (2001) 
reported that archaeological sites in Japan 
showed evidence of the bow and arrow from 
about 7,000 yr BP. In North America, the bow 
and arrows are thought to have originated from 
Asia (Laubin and Laubin 1980). Some experts 
see that movement primarily through a more 
recent, broad diffusion (Blitz 1988) whereas 
others have favored an older, somewhat 
less-diffusive pattern and more independent 
inventions of the technology. (e.g. Arkansas; 
Nassaney and Pyle 1999). Maschner and 
Mason (2013) reported on the presence of at 
least four waves of introduction of the bow and 
arrow into the region now known as Alaska, 
the first as early as 12,000 yr BP. It evidently 
disappeared from use by 3,500 yr BP, but by 
1,200 yr BP it was being used in the Alaskan 
interior. No matter how many times the bow 
and arrow were invented independently or 
reintroduced, the technology diffused widely 
from the Arctic region, east and south (Taylor 
2001; Tomka 2013). By the time of European 
explorers’ encounters with native tribes, the 
bow and arrow were in use throughout North, 
Central, and South America (Rogers 1940; 
Laubin and Laubin 1980).

The crossbow, a bow and arrow with the 
addition of a stock and a string-catch, took a 
different path to North America. Wilbur (1937) 
provides a succinct review of its origins. It was 
first described in China twenty-four centuries 
ago (Payne-Gallwey, 1903). It was used as 
weaponry by the Chinese, later by the Romans 
in the fifth century, and developed greatly in 

design and application in Europe during the 
Middle Ages. It was introduced into England 
during the Norman conquest and later used 
effectively by Spaniards in conquests of the 
New World (Arnold et al. 1995). It appears to 
have come to North American from the east, 
from Europe and also from western equatorial 
Africa (Powell-Cotton 1929), where it had 
been introduced by Europeans, later adopted by 
native tribes, and brought to the Americas via 
enslaved populations (Ball 1996). Its subsequent 
use by the Rappahannock Tribe (Virginia: 
Hassrick and Carpenter 1944) and Catawba 
Tribe (South Carolina: Speck 1946) are thought 
to have African origins. Modern improvements 
are described at Crossbowmen.com (2020).

Bowfishing has a distinct, if narrow, niche 
in the evolution of the bow and arrow and in 
fishing. Radcliffe (1921, p.40) postulated that 
the first fishing was by hand, and … “Third 
comes fishing with a line of some sort.” In 
between these forms—i.e., the second form-
-was “by spear, and then the spear harpoon, 
with barbs on one side, where the barbed head 
could come free of the shaft, to where… we 
ultimately attain … an arrow shaped like a 
trident shot from but attached to a bow.” (ibid., 
p. 40). The bow and arrow as a fishing gear 
can thus be characterized as having evolved 
from earlier thrusting and piercing weapons 
and implements such as the spear, javelin, atlatl 
(e.g., for throwing darts; Aleuts: Orchard 2001), 
and harpoon (Mason 1902; Znamieroska-Prüffer 
1966; Taylor 2001). Intermediate development 
stages between spear and bow and arrow (e.g. 
harpoons, atlatl, and modifications), including 
detachable points (Ojibwa First Nation: Parry 
Island, Canada, Jenness 1935; Makah Tribe: 
Hoko River Site, Washington, Croes and 
Blinman 1980) are well-described (e.g., North 
America: Mason 1902, Laycock 1990). Rau 
(1884, p. 152-153) described a unilateral barbed 
copper dart head (i.e., barbed on one side) from 
Wisconsin: “Those like it … are now used 
in Tierra del Fuego. Meeting with unequal 
resistance in the water, it will not go straight. So 
it seems an absurd pattern, but it is found that if 
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aimed at a fish it will hit him, for owing to the 
refraction of light, he is not where he looks as if 
he were. One barb is then better than two, and 
we are the fools after all.” 

An advantage of the bow and arrow compared 
to other thrusting implements was that the small 
size of arrows made it easier to carry more of 
them. Other benefits of the bow and arrow over 
the spear included more rapid velocity and, 
with training, better accuracy (Bettinger 2013). 
Arrowheads required less flint than spear heads 
(Weitzel 2018). Bowfishing required additional 
training and skill, however, in part because of 
more extreme refraction of water when shooting 
at an angle from a distance.

Materials used for construction of early archery 
equipment varied. Bows could be made from 
bone (e.g., elk ribs) and horn (bighorn sheep, 
bison) and woods that would flex without 
breaking, including ash, hickory, locust, Osage 
orange, cedar, juniper, oak, walnut, birch, 
chokecherry, yew, and others. Hamilton (1982) 
and Weitzel (2018) described three kinds of 
bows: self bows of a single stave of wood, 
backed bows with sinew reinforcement, and 
composite bows with wood, horn or antler, 
and sinew backing. Tomka (2013) describes 
sinew-backed bows and composite bows as 
having a greater draw weight (penetrating 
force) than self bows. Bowstring could be 
made of plaited or twisted plant fiber, leather, 
or cotton. Arrowheads were of bone, horn, or 
flint and were often replaced later by metals 
such as bronze and iron. Arrows were made 
of various woods (Znamieroska-Prüffer 1966; 
Laubin and Laubin 1980), including ash, birch, 
wild rose and chokecherry in North America 
(Weitzel 2018). Wilbur (1937) discusses a 
range of historical technological advances in 
the crossbow up to that time. 

Early evidence of bowfishing comes from 
archaeological sites, early writings, illustrations, 
and direct ethnological observations (e.g., Rau 
1884; Rostlund 1952). Waterman (1975) notes 
that it is often impossible to tell whether ancient 

spears and arrow points were used for hunting, 
fishing, or both. Rau (1884) and Rostlund 
(1952) summarized available reports of 
aboriginal bowfishing in North America based 
on writings mostly of the sixteenth through 
nineteenth centuries. Bowfishing was often 
used as training and preparation for hunting and 
warfare. Rau (1884) cited Loskiel (1794) writing 
on the Delaware and Iroquois tribes, where 
“Little boys are even frequently seen wading 
in shallow brooks, shooting small fishes with 
their bows and arrows” (p. 283). He also cited 
Lawson (1714) on indigenous people of North 
Carolina, where, “…the youth and Indian [his 
italics] boys go in the Night, and one holding a 
Lighted Torch, the other has a Bow and Arrow, 
and the Fire directing him to see the Fish, he 
shoots them with the Arrows, and thus they kill 
a great many of the smaller fry and sometimes 
pretty large ones.” (p. 290). These and other 
reports from North America (e.g., Flatheads, 
Montana: Ronan 1890; Eyaks, Alaska: Birket-
Smith and De Laguna 1938; Osages, Missouri: 
Tixier 1940; several other tribes: Rostlund 1952) 
indicate that the practical value of the bow and 
arrow in North America often first developed 
with children and youths as a training tool, for 
recreation, or both (Mason 1893).

Rau (1884) and Rostlund (1952) also 
summarized observations of tribal bowfishing 
practiced by adults. As quoted in Rau’s (1884, 
p. 288) review, Captain John Smith (1624) 
wrote that “they [Indians of Virginia] use long 
arrows tied in a line, wherewith they shoot at 
fish in the rivers.”  In Histoire de la Louisiane, 
Du Pratz (1758, also cited in Swanton 1911) 
recorded that “They [native peoples] sometimes 
make arrows of thin, hard canes, but these 
only serve for shooting birds and fishes…. 
Their war arrows are usually armed with a 
scale of the bony gar fish (Poisson-armé); 
but if their arrows are designed for shooting 
carp or cat-fish (“Barbue”), which are large 
fishes, they attach to the shaft a bone pointed 
at both ends in such a manner that one end 
forms the point of the arrow, while the other is 
a little distant from the shaft, which prevents 
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Howe (1882, p. 1) patented a ratchet and pawl 
system at the ends of a bow “by means of which 
the tension of the bow cord may be increased 
or reduced at the will of the archer without 
unstringing the bow or loosening the bow-cord”. 
In the 1960s, Allen experimented with sawing off 
the ends of a recurve bow and attaching a block 
and tackle system. As described in a litigation 
document, “the compound bow system covered 
by Allen’s patent employs rotatable pulleys or 
cams and multiple line lacing of the bowstring 
or cable to create compound leverage”. The 
important advantage of the compound bow, as 
opposed to more conventional bows, is that [it] 
casts the arrow at greater speed with increased 
striking power while reducing the amount of 
force needed to draw the bow. … Within eight 
years of obtaining the patent, Allen had licensed 
virtually the entire industry” (p. 2) (Allen 
Archery 1989). According to Robb (2018, p. 
3), “By 1976 all states except Georgia legalized 
their use during bowhunting seasons. About this 
time the Pope & Young Club [a conservation 
and bowhunting organization that keeps records 
of trophy animals] began accepting entries 
taken with compound bows… It took less than 
10 years for the compound bow to become the 
dominant force in all of archery”. Although 
the compound bow offered many advantages, 
including better consistency and accuracy 
and assembly line manufacturing, the most 
significant advancement was that its improved 
mechanical advantage opened the sport to many 
men, women, children, and many physically 
challenged individuals not previously capable of 
practicing archery at a successful and satisfying 
level. The sport was no longer necessarily 
dominated by the exceptionally strong or fit but 
could be practiced and enjoyed by a much larger 
fraction of the population.
 
Technological advances have continued into 
this century. Using the Google® Patent Search 
function (patents.google.com; access date 
July 10, 2019) for the term “bowfishing”, we 
observed an increase in patents filed during the 
period 2010-2018 (Fig. 6) with a peak of 15 
applications in 2014. These modern advances 

span a broad spectrum of technologies and 
applications, from laser bow sights to efficient 
and rapid retrieval mechanisms to custom 
designed watercraft with generators, abundant 
lighting, and hulls designed for more effective 
bowfishing in shallow water. As is typical 
in such developments in fishing gear, these 
advances in technology were generally aimed at 
increasing the accuracy, efficiency, and thereby 
the enjoyment and satisfaction of bowfishers. 
In particular, improvements in lighting systems 
have led to and coincided with increases in 
night fishing, including its recent legalization in 
some locations (e.g. 2010 in Minnesota). With 
improved lighting technology, night bowfishing 
favors bowfishers in several ways over day 
bowfishing: 1) there is less water disturbance 
at night because of less activity of the general 
public; 2) there is reduced glare from the sun 
and clouds, resulting in greater prey visibility; 3) 
there is typically less wind at night, so that the 
calmer waters increase prey visibility at a given 
depth; 4) some fish species are more vulnerable 
at night because they may be less active, may 
move into shallower water, and are often less 
skittish; 5) bowfishers can “shine” fish with their 
lights against the dark backdrop of night and 
in many cases fish will sit motionless as they 
appear to be stunned, and 6) enforcement of 
regulations is typically more of a challenge for 
agencies at night. Although much more study is 
needed in all of these areas, the limited available 
evidence reviewed in Cooke et al. (2017) 
supports these conclusions. 

Some of the recent technologies are expensive, 
but success for the entry-level bowfisher does not 
require a substantial investment. Off-the-shelf 
bowfishing bows (with reel and arrows) can be 
purchased online or at sporting goods retailers 
nationwide for less than $300. Retro-fit kits for any 
bow are available for less than $150. McDougal 
(2017) interviewed three retailers of bowfishing 
equipment regarding the popularity of bowfishing 
and the equipment required for the sport. All three 
retailers conveyed that the retail market remained 
small but was growing. While entry-level 
bowfishers can get by with a terrestrial hunting 
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a daily bag limit of one and mandatory take 
reporting) were observed in the weighed-in take, 
but the total take of this species is not known.

Seventy-four percent of teams killed 20 or more 
fish (including culled fish). In addition to the 
reported take at weigh-in, teams reported culling 
an estimated 1,919 fish (average 13 fish per 
team, maximum 90), which did not contribute 
to the species composition profile or weights. 
Species composition of culled fish was not 
reported. Including the culled fish, the estimated 
total take for the tournament was 4,684 fish.

Team captains completed a survey on behalf 
of 516 bowfishers (500 males, 16 females) 
originating from 13 states. Teams traveled 
an average of 370 km one-way to participate 
in the tournament, with four teams traveling 
more than 1,638 km. Participants bowfished a 
combined 4,953 hours. 

Statewide, 29 water bodies were bowfished, 
with 52% of teams fishing multiple water 
bodies (2-4) and four teams reported logging 
>322 km in total estimated distance traveled 
from the weigh-in site. Thirteen water bodies 
fished (45%) were known ANS waters in 
Oklahoma (C. Tackett, ODWC, personal 
communication). Further, 13 teams (9%) 
bowfished combinations of two or more bodies 
of water comprising ANS waters and non-
ANS waters, where contamination potentially 
occurred (depending on the order in which they 
bowfished these waters). 

Half of teams reported a preference for shooting 
gars (50%), while 36% and 12% reported 
a preference for carps and buffalofishes, 
respectively. A significant difference was found 
between the species bowfishers wanted to shoot 
and what they shot (Chi-Square = 4,913, df = 
3, p<0.001, Fig. 13). This discrepancy may be 
attributed to differences in species composition 
between tournament waters and home waters, 
a change in bowfishing strategy to increase 
tournament performance, or challenges with 
species identification, among other possible 

explanations. This inconsistency illustrates 
a difference between data gathered from an 
angler survey (either by mail or online) and 
data collected from actual take observed at a 
bowfishing tournament through a targeted survey.

NAtIONAl StAtUS ANd StAtE REGUlAtION OF 
BOWFISHING 

To better understand the (2019) status of 
bowfishing management in the United States, 
we administered a survey to all 50 state fish and 
wildlife agencies in April-July 2019. Emails 
with a link to the online survey were sent 
to a list of Fisheries Chiefs provided by the 
American Fisheries Society. Responses were 
provided by a mixture of Fisheries Chiefs and 
agency personnel designated by them as best 
qualified to respond. Responses were received 
from all states except Maine and New Jersey. 
In these two cases, we attempted to acquire 
the answers to survey questions through 
examination of online resources curated by 
their agency (e.g. fishing regulations or agency 
website). In five states, (Indiana, Louisiana, 
Maryland, Minnesota, and Oregon), separate 
responses were received from more than 
one qualified person. These responses were 
examined for similarity and thoroughness, 
and we selected the one we deemed to be the 
most thorough, informed response. States were 
grouped into U.S. Census Bureau regions: 
Midwest, Northeast, South, and West (Table 5).

Status - Responses indicated that bowfishing 
was legal in all 50 states, requiring only a 
general fishing license in 44 states (Table 
5). Only one state (Iowa) reported requiring 
a specific bowfishing permit or license 
to participate in the sport. South Dakota 
previously required a spearing/bowfishing 
permit with a $5 fee to identify constituents 
eligible for a survey, but this permit and fee 
were discontinued in 2019.

Twenty-eight states reported having restrictions 
on where anglers were allowed to bowfish, 
and 17 states reported time of day or seasonal 

















314                                                                                                                Scarnecchia and Schooley

ñThere are no limits on rough ýsh, so 
you can shoot as many as you want and 
when you shoot one ýsh you just kind of 
want to keep getting more and moreéò ï 
Matt Schillinger, AMS Bowýshing event 
coordinator (Skurzewski 2017).

ñBowýshing combines the skill of archery 
with the thrill of ýshing. Bowýshing 
is also great for the environment. By 
harvesting hundreds of thousands of 
ñgarbage ýshò a year, bowýshermen 
help bring equilibrium back to the 
ecosystem.”- Shootingtime.com (2020)
 
“Let your bending in the Archer’s hand 
be for gladness, for even as He loves the 
arrow that þies, so He loves also the bow 
that is stable.”(p. 18) – Kahlil Gibran, 
The Prophet; 1923; “On Children”

For the Kahlil Gibran (1923) quote above, one 
interpretation is that while the new generation 
of Homo sapiens is free like arrows to þy and 
self-actualize, the older generation, without 
owning the new, can provide overarching 
direction, wisdom and guidance to assist 
them. The steady hands of an individual 
pulling back a bowstring can be a prelude to 
enjoyable recreation, accomplishment, stress 
relief, and a return to a simpler time for the 
archer (Johnes 2004). So far from, and yet so 
close to, its artisanal origins, modern sport 
bowýshingôs rapid expansion and technological 
advances in gear and media present new 
challenges for ýsheries management agencies. 
The agencies must proactively act as stable 
bows in managing our common property ýsh 
stocks and ýsheries for sustainability into 
future generations in this changing landscape 
of individualism: self-motivation, self-therapy, 
self-interest, and self-delusion (Odum 1982).
 
Pope (1918) described archery in the early 20th 
century as “nearly a lost art” (p. 103), largely 
forgotten by an emerging modern technological 
society. Like Lazarus of Bethany and Sam 

Resurrection (Fig. 2), however, the mystical art 
of archery has resurfaced to become a major 
sport, and as shown here, has again plunged its 
arrows into our waters in the modern sport of 
bowýshing. Even a half-hour perusal of internet 
websites depicts the fervor and enthusiasm that 
bowýshing has generated within the sporting 
public. In addition to private reports on media 
outlets, well-designed websites offer guided 
bowýshing trips from well-equipped outýtters, 
showing satisýed bowýshers posing next to 
their large, vanquished quarry. The bowýshing 
industry, true to entrepreneurial form, has 
developed and matured rapidly, both socially 
and technologically, in the past two decades. 
Increases in interest in bowýshing come in an 
era when other societal constituencies may seek, 
or be compelled to accept, less consumptive 
interactions with ýsh (e.g., Duffus and Dearden 
1990; catch-and-release of Paddleýsh: Cha and 
Melstrom 2018) associated with increasing 
human population and limited ýshery resources. 
As of 2020, bowýshers are typically treated 
identically to anglers (i.e., hook and line) 
with respect to licensing. Yet creel surveys 
often fail to capture the needs and impacts of 
the bowýshing constituency as bowýshing is 
primarily and increasingly a nocturnal pursuit 
(e.g., Alligator Gar bowýshing, Bennett and 
Bonds 2012). Additional focus on bowýshers 
is afforded by the growth in popularity 
of bowýshing tournaments, where many 
bowýshers can be simultaneously observed in 
the same area. Bowýshers, like other ýshers, 
are often regarded as secretive in respect to 
their ýshing locations and habits, making this 
constituency particularly difýcult to understand 
or monitor without targeted surveys, potential 
buy-in from tournament promoters, or 
cooperation from sanctioning bodies. 

There is reason to ask whether the intended and 
potential impacts of bowýshing on ýsh stocks 
have been adequately articulated, considered, 
or documented by management agencies. Our 
2019 survey of state ýsh and wildlife agencies, 
those primarily responsible for bowýshing 
management in most localities, indicated that 
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such as minimum size limits. Instead, harvest 
should mimic the natural mortality of the 
stock where possible, allowing some old, large 
ýsh, most of which will be females, to persist 
(Francis et al. 2007; Kuparinen and Merilä 
2007; Paddleýsh: Scarnecchia et al. 2014; 
2019a). In managing native ýshes and their 
recruitment, selective removal of females from 
poorly or marginally recruiting species should 
particularly be discouraged. 

Managers of bowýsheries and other ýsheries 
must also be alert to the probability that 
populations of gars, Bowýn, buffaloýshes, and 
other species that have been actively exploited 
may have already undergone age and size 
truncation (Scarnecchia et al. 2019a) before 
the time of stock assessment, as the largest, 
oldest, more-often female ýsh had previously 
been killed and removed. As evidence of 
this problem in gars, for example, Murie et 
al. (2009) reported on sex-speciýc age and 
growth of unexploited Florida Gar (Lepisosteus 
platyrhincus) in two Everglades canal systems 
and found that females reached age-19 and were 
much larger than males, which only reached 
age-10. The dimorphism in this situation (i.e. 
the presence of larger, older females) was 
much more extreme than reported in many of 
the other populations of exploited gar species 
discussed here. Stein and King (2019; ýg. 3.5) 
reported that bowýshers exploiting Shortnose 
Gars in Illinois killed larger individuals than 
were collected with their ýeld sampling gear; a 
bowýshing take, which, in the absence of some 
unknown sex speciýc behavioral differences, 
would select preferentially for females. 

The necessity of managing for age, size, and 
sex structure presents numerous challenges for 
managing bowýsheries. For example, some 
Bowýn and smaller gar species may tolerate 
controlled, monitored take, although such 
removal may not be desirable in areas where 
they are species of concern (e.g., Shortnose Gar 
in Montana; T. Haddix, Montana Fish, Wildlife 
and Parks, Personal Communication). Targeting 
Alligator Gar, a declining species prone to local 

extirpation (DiBenedetto 2009), may be much 
more difýcult to justify after a careful stock 
assessment. Bowýshing for trophy Alligator 
Gar has gained in interest and the need to better 
understand and manage the ýsheries has been 
increasingly recognized by some managers 
(Fig. 21; Bennett and Bonds 2012; Bennett 
et al. 2015; Smith et al. 2020). The same 
conscientious harvest management needs exist 
for bowýsheries for buffaloýshes (Lackmann et 
al. 2019), Paddleýsh (Scarnecchia et al. 2019a), 
and other native species. In sharp contrast, 
in situations where intentional overýshing or 
extirpation of nuisance species (e.g., Asian 
carps) is sought, any selective removal of 
females over males would be beneýcial. 
Bowýsheries on invasive species that have 
little or no by-catch or other harmful effects to 
aquatic systems will allow the managers much 
more þexibility and latitude. 

The same message -- the potential for 
overkill by bowýshing and the need for 
stock assessments -- is not conýned to ýshes 
commonly thought of as freshwater species. 
Arguments favoring carefully managed kill, 
maintenance of size, age and sex structure, 
and accurate stock assessments also apply to 
bowýshing for low fecundity species such 
as rays (Camhi et al. 2007; Field et al. 2009; 
Ogburn et al. 2018). Like gars and Bowýn, rays, 
both freshwater and marine species, are ancient 
(De Carvalho et al. 2004), adaptable survivors 
often disliked and even feared by the public 
because of their potential to injure (and very 
rarely kill) swimmers, divers, and occasionally 
ýshers, especially tourists, from venomous 
spines and secondary infections (Grainger 
1980; Diaz 2008). In the many cases where rays 
(e.g. Cownose Rays Rhinoptera bonasus) may 
congregate in shallow, warmer waters, conþicts 
with an ever-increasing surf-seeking human 
population are increasing (e.g. Cole 2019), 
leading to calls for depletion that bowýshers 
have sought to answer. For example, “There has 
been concern about the increasing population 
size of Cownose Rays due to their predation 
of oyster beds. The oyster population has 
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