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Paper

Traditional Fishing for Arctic Lamprey (Lethenteron camtschaticum ) 

along the Sea of Japan Coast

Abstract

Arctic lamprey (Lethenteron camtschaticum

’

’ LEK provided insights into the migration behavior of Arctic lamprey in freshwater, 

including seasonal, lunar, diel, and habitat-related differences. However, the mean catch of Arctic lamprey has decreased to 1~10% 
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Introduction
Arctic lamprey (Lethenteron camtschaticum) is an 

anadromous parasitic lamprey species distributed in Japan, 

Russia, and Alaska, where it is harvested and consumed 

(Kawanabe and Mizuno, 1989; Orlov et al., 2014). In 

Alaska, residents along the Innoko and Yukon Rivers 

and food cultures are found in Hokkaido and Ishikawa, 

Japan (Murano et al., 2008; Arakawa et al., 2018). 

However, the Arctic lamprey catch in Japan has decreased 

and it is listed as vulnerable in the Red Data Book of Japan 

(Ministry of the Environment, 2007; Arakawa et al., 2018). 

A further decline could threaten the sustainability of the 

Traditional ecological knowledge is defined as the 

general cumulative body of knowledge, practices, and 

beliefs acquired by adaptive processes and handed down 

through generations by cultural transmission, about the 

relationships of living beings (including humans) with one 

another and their environment (Berkes et al., 2000). For 

conservation of biodiversity and sustainable resource 

management. Information on aquatic organisms can be 

obtained from sources, such as indigenous people 

et al., 2019). Information from the latter resource is known 

as local or fishers’ ecological knowledge (LEK or FEK) 

and is used to estimate fish distributions (Lopes et al., 

2019). By using fisher’s memories, their ecological 

knowledge can provide critical information for the 

management of fishery resources, including interannual, 

seasonal, lunar, diel, tide-related, and habitat-related 

differences in the behavior and abundance of target species 

(Johannes et al., 2000). However, several studies have 

reported that the loss of local and indigenous knowledge 

driven by globalization and modernization is likely to 

threaten the conservation of biodiversity (Aswani et al., 

2018).

Information about the traditional lamprey fisheries in 

Japan has not been organized and the ecological 

scientific research, the occurrence of Arctic lamprey in 

rivers is limited to downstream of dams (Fukushima et al., 

2007) and artificial barriers, including dams, culverts, 

weirs, and tide gates, threaten all anadromous lampreys 

(Clemens et al., 2020; Moser et al., 2020). Therefore, 

knowledge of their spawning migration behavior in 
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freshwater is essential for restoring river connectivity for 

species conservation. However, the spatial distribution and 

the migration pattern are not known due to a shortage of 

long-term monitoring. Therefore, the ethnographical 

Arctic lamprey has the potential to provide critical, 

supplemental information for resource management. 

This study interviewed members of inland fishery 

cooperatives (FCs) to organize information about Japanese 

lamprey fishing, including the distribution of fishing 

grounds, methods (gear and season), and practical 

knowledge. The FCs comprise local organizations of 

fishers. We interviewed fishers in the FCs since their 

information reflects the fishery status within each area. 

This current study describes the fishing methods and 

fishers’ ecological knowledge to understand lamprey 

behavior and contribute to species management. We 

’ local ecological knowledge 

and temporal changes in the harvest and the number of 

fishers from face-to-face interviews and demonstrations 

Method
We c ond u c t e d  s t r u c t u r e d  i n t e r v iews  w i t h 

representatives of 111 inland FCs (62 river basins) along 

the Sea of Japan coast and 25 inland FCs (15 river basins) 

interview was conducted telephonically once for each FC 

office which managed all fishery activities within each 

past and present and 2) fishing methods (gear, fishing 

grounds, and season) if they reported fishing activity. In 

this study, we did not ask the respondents about attribution 

information such as age. We organized data to classify 

Additional face-to-face interviews were conducted with 

fishers of 10 FCs with active lamprey fishing. We asked 

knowledge of lamprey fishing, as a qualitative question, 

the past and present, in semi-constructed interviews. For 

six of the 10 FCs, we accompanied members while 

lamprey fishing. Both interviews were conducted 

throughout 2019.

Results

Along the Sea of Japan coast, Artic lamprey fisheries 

were recorded at 64 (30 river basins) of 111 FCs (62 river 

basins) of 25 FCs (61 rivers), in the past only. Of the FCs 

reporting past fishery activity, 39 FCs confirmed the 

2).

Of the 39 FCs, 17 FCs harvested lampreys by set net 

fishing using “Dou” (cone tubes), fyke nets, and baskets 

(Fig. 2) and 22 FCs caught lampreys using hooks, by hand, 

mainly in the lower and middle reaches of large rivers 

migrating lampreys.

upper-middle reaches and tributaries. Ten FCs caught 

lampreys below barriers while 16 FCs caught lampreys in 

1 Presence (Type 1) 

2 Presence (Type 2) 

3 Presence (Type 3) 

Presence (unknown) 

Accidental catch 

Absence 

 (a)  (b) 
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Photos: A (Arakawa, 23 March 2019), B (Arakawa, 30 January 2019), C (Yanai, 30 March 2015), D (Arakawa, 19 April 2019). 

for other species were reported in five FCs. We did not 

involve a long-term relationship between fishers and 

or 3) spawning beds. Details of the fishing methods and 

knowledge of lamprey fishing are described in the next 

section based on 10 face-to-face interviews.

The three types of lamprey fishing
Type 1

The Iwamigawa FC is downstream in the Omono River, 

Akita, and has harvested lampreys from the estuary near 
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trap consists of 60 plastic cone tubes [large diameter (LD) 

39 cm, opening diameter (OD) 3 cm, length (L) 100 cm, 

Fig. 3a] connected to a 200 m mainline by 3 m branch 

lines. This trap was set across the river and the cone tubes 

opened downstream. The traps were checked once every 4 

to 7 days. In the past, the cone tubes were made of bamboo 

(LD 30 cm, OD 3 cm, L 120 cm, Fig. 3b). The fishing 

season is from October to next February (main season Oct-

Dec). A local fisher said that Arctic lamprey was rarely 

caught when water was clear or at low tide, while there 

were many lampreys in the traps after rain. In the past, 60 

The total catch during the main 3-month season was 6000 

L/F in the past and 50-100 L/F at present. The catch fell 

below 1000 L/FM in 2000 and has been decreasing since 

only three at present.

but in the middle of the mainstream of the Omono River, 

Akita. They use 20-30 cone tubes (LD 30 cm, OD 3 cm, L 

70 cm) made of polycarbonate resin connected to the 

mainline (Fig. 4). The fishing season is from October to 

the next April (main season Oct-Nov). The line is installed 

in 1-m-deep water, with the traps at a depth of about 0.5 m. 

A fisher said that if the cone tubes were placed on the 

with willow branches. However, since there was no funnel-

so that the lampreys would not escape. There were 

The total catch during the season reached 2000-4000 L/F. 

one at present. In a conservation effort, the FC releases 

some of the harvest above the weir in spring.

The Mogamigawa Dai Hachi FC is in the middle reach 

of the Mogami River, Yamagata, and conducts lamprey 

are not connected to a longline, but are roped to poles. The 

and collect them the next day. There are two fishing 

seasons: from September to the next spring and from April 

in the past and only two at present. As a conservation 

effort, for 60 years the FC has released larvae they 

propagate.

The Iwakigawa FC fishing ground is the middle and 

lower mainstream of the Iwaki River, Aomori. In the past, 

the fishers used cone tubes made of plants, but now use 

(b)(a)

Fig.3 Present (a) and past (b) cone tubes

Photo (Arakawa, 11 December 2019) Photo (Arakawa, 10 December 2019)
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metal trapezoidal baskets (LD 30-40 cm, OD 3 cm, L 70 

cm). The entrance to the basket is square and it narrows to 

a 3 cm quadrangle at the opening. Baskets are roped to 

poles and installed on the river bottom at a depth of around 

60 cm. The entrance faces downstream and the opposite 

end is inclined upward to buffer the water. The fishing 

season is from the end of April to May. The daily catch 

the past.

The Matsuhama FC harvests lamprey using a fyke net 

in the Agano River Estuary, Niigata. The fyke net consists 

of a guide net and bunt attached to a pole fixed in the 

r iverbed in water 3-3.5 m deep. The t raps face 

an inclined r iverbed, since lampreys prefer this 

that they could harvest many lampreys at night with a new 

moon, but not with a full moon. The daily catch was 100-

The fisher places an “Otoshidamo”, a kind of fyke net 

without a guide net, from the riverside (Fig. 6). The 

entrance frame is a 2-m-high, 0.5-m-wide rectangle and 

the bunt is composed of multiple 8-m-long funnels. This 

trap needs to be placed at an appropriate site and depth due 

to the lack of a guide part. The fisher said that the traps 

were set beside the riverbank, since lampreys tended to 

migrate nearer the bank than in the line of maximum 

traps were set at a depth of 1.5-2 m. In the past, they also 

harvested lampreys by sinking a scoop net in the river for 

were captured at night when the water was choppy, but 

very stormy weather limited the placing of the traps safely. 

January and from March to April 10 (main season Oct-

Dec). In the past, the size of the catch was unknown, but 

so many lampreys were harvested that they were crushed 

in the traps due to the high physical pressure. The present 

the past and only one at present. As a conservation 

measure, the FC released 20% of the harvest in the 

mainstream of the Shinano River.

Type 2

The Senboku FC is located in the middle mainstream of 

the Omono River, Akita. The fishers catch lampreys at 

weirs using hooks. The river is around 100 m wide and 

Therefore, fishers use a 3-m-long rig made of three 

the riverside of the lower weir and jig the hooks up and 

Photo (Arakawa, 30 January 2019)

Fig.6 “Otoshidamo” fyke net without a guide net

Photo (Yanai, 29 January 2019)
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next May. Many lampreys have been captured at night 

with a new moon or when the river water rose and became 

but with the decreasing lamprey harvest, they now work 

effort, the FC has released part of the harvest in the upper 

reaches of tributaries.

The Yanagida Kasen FC catches lampreys in the middle 

used a 3-m-long “Kanko” hook made of wood and hooked 

piano wire. At night, they stand above the weir in the river 

that lampreys were caught when the temperature started to 

the same type of hook (length 1 m). The spawning beds 

got into the water up to their shoulders below the 

groundsill at night, facing downstream. They waited for a 

lamprey to attach to their bodies and grabbed them by 

hand with cotton or rubber gloves. A wooden board was 

in the cold-water season (autumn to early winter), the 

get into the river, but grab lampreys at shallow sites close 

to the shore using wooden boards (Fig. 9). There are two 

fishing seasons: from September to November and from 

April to May 10. Lampreys are not harvested with bright 

moonlight or after agrochemical spraying upstream. The 

fishing is done for 2–3 hours after sundown. The daily 

Type 3

The Anigawa FC is one of a few FCs still conducting 

by hand or with hooks. The 1-1.4-m-long hooks are made 

of cedar wood or plastic (a ski pole) with a metal hook. 

The 1.4-m-long hooks are used from a boat with a boxed 

water glass to jig for lampreys on the bottom of the river at 

depths over 1 m. In shallow water at depths of around 15 

Photo (Arakawa, 10 December 2019)

Fig.8 Jigging lampreys at a weir

Photo (Yanai, 30 March 2015)

Fig.9 Grabbing lampreys from behind a board

Photo (Arakawa, 23 March 2019)
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and jig using a 1-m-long hook or grab lampreys by hand. 

at the heads of riffles and they needed to catch male 

lampreys before catching female lampreys because the 

males dispersed if the females were collected first. The 

was from June to July in the past. The catch throughout 

the season was 300 L/F/hour in the past and 200-300 L/F 

had boats and there is only one at present.

The harvest had decreased in all FCs, with the 

maximum declines in the Iwamigawa, Iwakigawa, and 

Yanagidakasen FCs to 1% of past levels and the minimum 

decline in Senboku FC to about 10%. The number of 

lamprey fishers has also decreased, and few members 

remain in each FC. Four FCs also conducted conservation 

released larvae and three FCs released some of the adult 

lampreys in the upper reaches or tributaries

Discussion

A variety of lamprey fishing methods has been used 

along the Sea of Japan coast as determined by river size, 

the aquatic environment, and lamprey behavior. Type 1 set 

net fishing was conducted in the lower and middle 

fyke nets, and baskets. The same method using cone tubes 

and basket traps or Dou  is common for Arctic lamprey 

fishing using fyke nets is common in the Scandinavian 

Peninsula, Baltic States, and Iberian Peninsula (Sjöberg, 

2013; Araújo et al., 2016). Historically, small baskets made 

of plants were used in Finland but, since 2000, these have 

as fyke nets (Sjöberg, 2011). In Japan, the use of large fyke 

nets was less common than the use of cone tube traps 

because of geographical rest r ict ions. Rivers in 

topography. In addition, the inland fishing season for 

lamprey is from winter to spring when the water volumes 

are increased because of the melting snow. These features 

restrict the use of large set net fishing gear. By contrast, 

cone tubes fixed by longlines and f loats are easy to 

manage, which might promote their ut i l izat ion 

downstream and in mainstreams. The depths at which the 

nets are set can be controlled by weights in the traps and 

the water current (Nashimoto and Sato, 1985). Sea 

lampreys do not migrate in the surface layer (< 1 m) 

(Holbrook et al., 2015). At the bottom of the streambed, 

the fishing efficiency deteriorates due to debris flow. In 

Hokkaido, lamprey traps are set at intermediate depths 

developed in accordance with the topography to harvest 

In type 2 fishing, fishers catch lampreys concentrated 

below artificial barriers in the middle reaches, and in 

second-class rivers with smaller water volumes. Similarly, 

indigenous people on the west coast of the USA and New 

Zealand catch lampreys concentrated at falls by hand or 

with nets (Close et al., 2002; Jellyman et al., 2002). The 

for irrigation and flood control. The type 2 fishing gear 

hook are similar, but the rod lengths differ depending on 

the environment in the fishing ground. Hooks are also 

used for type 3 fishing, but are shorter (1 m) for use in 

shallower rivers. In the Iberian Peninsula, wounding gear 

called “Galheiro” is used, with longer versions for jigging 

from riverbanks and smaller ones for use in the water 

(Araújo et al., 2016). Shorter hooks are also used in the 

Klamath River Estuary, in the USA, to hook Pacific 

lampreys by casting from the shore (Petersen, 2006). The 

Japanese gear used for catching Arctic lamprey was 

developed depending on the river size and environment.

conducted in the upper reaches and tributaries. However, 

because harvesting spawning lampreys has a negative 

impact on their reproduction and lampreys caught in 

spawning beds taste different from those captured in 

estuaries. The energy is expended as the anadromous 

lamprey migrate upstream and spawn (William and 

Beamish, 1979). A sensory evaluation of migrating chum 

salmon reported that their f lavor deteriorated with a 

corresponding decrease in lipid content (Hatano et al., 

1987). After a long migration, lampreys also consume 

body lipid contents and might be preferred less. However, 

Arctic lamprey contains many essential fatty acids (DHA 

and EPA) and vitamins and was described as medicine for 

preventing night blindness in a book published in 1712 

(Yazawa, 2007). In Japan, marine stingrays were eaten 

historically in mountain areas because they were nutrient-

rich, and not perishable when transported inland (Tomioka 

et al., 2010). Therefore, Arctic lampreys that migrate 
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upstream might be important food resources throughout 

river basins. The fishers interviewed said that Arctic 

lampreys containing less fat after swimming in rivers were 

easy to eat and more delicious. Residents of the Noto 

Peninsula, Ishikawa, consumed spring Arctic lampreys as 

seasonal food (Arakawa et al., 2018). Therefore, Arctic 

lamprey with different tastes might be enjoyed as 

medicines or as traditional dishes.

Fishers’ local ecological knowledge of lampreys

Seasonal cycle

fishing: from autumn to winter, and in spring. Arctic 

lampreys have two migrating populations: a fall-run that 

enters rivers in fall, overwinters there, and spawns the next 

spring and a spring-run that enters rivers in spring and 

spawns immediately (Savvaitova et al., 2007; Sakashita, 

2010). Yamazaki et al. (2014) investigated the population 

genetic structure of Arctic lamprey distributed from Japan 

to Russia, but the difference between the two run 

’ knowledge indicates 

the presence of a two-run population and it is necessary to 

exam their population structure and migrating behaviors 

for effective resource conservation in the future.

Lunar cycle

Lamprey fishers said that few Arctic lampreys were 

caught under a full moon. The migration activity of the 

European river lamprey is negatively associated with the 

night-time light intensity of the moon (Aronsuu, 2015) and 

full moon (Asplund and Sodergren, 1974). By contrast, the 

lunar cycle does not predict the migratory activity of sea 

lamprey. Low night-time light levels increase the 

migratory activity of lampreys (Hardisty and Potter, 1971). 

Cloud cover with a nearly full moon correlate positively 

with the European lamprey catch (Aronsuu, 2015). 

Lamprey migration activity might be regulated by the 

night-time light level and synchronized with the lunar 

cycle. We found that Arctic lamprey appear to be regulated 

by night-time illumination. Therefore, in rivers flowing 

migration behavior is a concern.

Diel cycle

The fishers set traps or caught lampreys at night. 

Lampreys actively migrate upstream in freshwater at night 

(Keefer et al., 2011; Arakawa et al., 2019), while they rest 

under rocks or along riverbanks from dawn to dusk 

(Hardisty and Potter, 1971; Almeida et al., 2002). Larval 

lampreys in freshwater follow the same diel pattern, and 

are active and change habitat at nighttime (Derosier et al., 

2007). The nocturnal migration behavior of spawning 

lampreys could be related to the protection from predation 

afforded by darkness (Moser et al., 2015). In rivers, 

numerous predators consume spawning lampreys, 

including birds and large fish (Close et al., 2002). While 

adult Arctic lampreys show nocturnal migration behavior 

but it is not known what species consume Arctic lamprey 

there.

Habitat-related differences

increased and became muddy. In other lamprey species, 

the number of spawning lampreys increases below 

al., 2010; Keefer et al., 2011; Foulds and Lucas, 2013). By 

contrast, high flow limits the passage of river lampreys, 

which spend more time attached to substrate surfaces to 

hold their position (Keefer et al., 2013). The Arctic lamprey 

has a poor ability to ascend even small differences (20 cm) 

in water depth upstream and downstream of a weir 

(Arakawa et al., 2019). High f low conditions allow 

lampreys to pass low barriers by minimizing the depth 

difference (Moser et al., 2020). A decline in the quantity of 

light within rivers due to a rise in water depth and muddy 

water also regulates the migration behavior. Therefore, 

migration behavior of Arctic lamprey.

30 cm in diameter (Murano et al., 2008) and constructed at 

the head of shallow, flat riffles where the riverbed is 

composed of pebbles and gravel (Shiraishi et al., 2018). 

The fishers’ knowledge is consistent with field research 

and provides insight into the historical distribution of 

natural migration. Therefore, information about the 

spawning site from fishers’ memories can contribute to 

understanding the ecology of the lamprey life cycle and 

their historical distribution in freshwater.

The mean catch of Arctic lamprey has decreased to 

1-10% of previous levels in coastal Honshu along the Sea 

of Japan. In the Ishikari River, Hokkaido, the catch began 

to decline in the 1980s and dropped to 1% after 2000 
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(HRO, unpublished data). A consistent reduction in the 

catch has been observed throughout Japan.

Overharvest is one threat to anadromous lampreys 

(Clemens et al., 2020). Ten Japanese inland FCs caught 

have created new fishing grounds where many lampreys 

concentrate. Fishing in these areas has the potential for 

overharvesting. In Latvia, traditional lamprey fishing 

“Pata” is regulated and river traps are allowed to span only 

one-third of the river width (Sjöberg, 2011). The harvesting 

of spawning individuals has a negative impact on 

fishing culture sustainability, appropriate management, 

regulation, and conservation efforts are needed. However, 

only Hokkaido, Yamagata, and Niigata Prefectures 

fishing occurred along the coast of Japan widely in the 

past, there is a gap between utilization and resource 

management. Our study suggests two reasons why Arctic 

First, little is known of the use of Arctic lamprey in 

Japan. Residents of the Noto Peninsula, Ishikawa, 

harvested Arctic lamprey for their own consumption 

limited by geographical features, but a variety of types of 

river environment. The relatively small fishing culture 

might delay its management.

The second reason is related to the limited ecological 

an inland fishery resource species were to be regulated, 

the FCs would have been required to conduct conservation 

propagation of this species was not well established until 

recently (Lampman et al., 2020; Arakawa and Yanai, 2018, 

2019). Some FCs in Japan did perform ar tif icial 

insemination and reintroduction independently. However, 

releasing propagated juveniles could cause a loss of genetic 

diversity and adaption in the population (Taniguchi, 2007). 

Habitat and river connectivity need to be restored for long-

term conservation. In the future, we need to use our 

ecological knowledge to establish a conservation plan and 

adaptive management for Arctic lamprey and traditional 

Conclusion 

in north and central Honshu, Japan, along the Sea of Japan 

in accordance with river size, the aquatic environment, 

and lamprey behavior. The Japanese inland Arctic lamprey 

The fishers have ecological knowledge about Arctic 

lamprey, including their migration behavior in freshwater 

involving their seasonal, lunar and diel cycles, and habitat-

related differences. However, the mean Arctic lamprey 

catch has decreased to 1–10% of past levels and the 

only a few members in each FC. This study reconstructed 

’ local 

ecological knowledge in Honshu, Japan, and provides 

insights for understanding their ecological behavior and 

contributing to species management.
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日本海沿岸におけるカワヤツメ（Lethenteron camtschaticum）の伝統漁

要　旨

　カワヤツメ（Lethenteron camtschaticum）は日本国内で重要な水産資源であるが、その漁獲量は減少している。
本研究は、カワヤツメ漁（漁具、漁場、漁期）と漁師が有する地域の生態学的知識（LEK）を体系化するこ
とを目的として、日本海沿岸における内水面漁業協同組合へのインタビューを行った。カワヤツメ漁は、川
の規模や、地形環境、カワヤツメの生態的行動に応じて発達しており、過去には日本海沿岸の北部から中部
にかけて分布していた。漁師たちは、漁場に応じて多様な漁具を使用しており、漁法は主にタイプ 1（定置漁）、
タイプ 2（横断構造物での漁獲）、タイプ 3（産卵床での漁獲）の 3種類に分類された。また漁師の有する知
識は、淡水におけるカワヤツメの移動として季節的、月周、日周、環境の違いによる行動パターンに関する
生態的知見に関する洞察を提供した。しかし、カワヤツメの漁獲量は現在にかけて 1～ 10％に減少し、その
漁師の数も漁協内において数名にまで減少していた。今後は、カワヤツメと伝統的な漁業活動を守るために、
漁師が有する情報を活用し保全計画や順応的管理を確立していく必要がある。

キーワード：ヤツメウナギ／地域の生態学的知識／内水面漁業／地域文化／保全
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