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Introduction 

At least three species of lamprey (and their freshwater ecotypes in parentheses that are 

recognized by some as distinct species) occur in the Alaska Regional Management Unit (RMU): 

Arctic lamprey Lethenteron camtschaticum (Alaskan brook lamprey L. alaskense), Pacific 

lamprey Entosphenus tridentatus, and Western river lamprey Occidentis ayresii (Western brook 

lamprey O. richardsoni). Research efforts within the Alaska RMU have primarily focused on 

Arctic lamprey because of their value as a subsistence and commercial resource; however, our 

understanding of their basic biology (e.g., time spent at sea, migration timing, abundance, etc.) 

remains limited. Even less is known about the other lamprey species in the Alaska RMU. 

Developing management plans for lampreys is challenged by our limited understanding of lamprey 

biology in Alaska along with a lack of awareness (if not interest), limited utility, and lower priority 

given to them by state and federal agencies. This document will focus on synthesizing available 

information for Arctic lamprey and Pacific lamprey.  

 

I. Status and Distribution of Lamprey Species in the RMU 
A. General description of the RMU 

The Alaska RMU encompasses the state of Alaska, an area of approximately 632,000 

square miles (USGS 2019). The Alaska region is divided into six subregions which are further 

subdivided into hydrologic units (HUs): southeast (4 HUs), southcentral (7 HUs), southwest (5 

HUs), Yukon (8 HUs), northwest (4 HUs), and Arctic (5 HUs; USGS 2019; Fig. 1). Major Alaskan 

rivers within these subregions includes, the Yukon River (3,185 km), Kuskokwim River (1,130 

km), Stikine River (610 km), Susitna River (504 km), Copper River (470 km), and Kobuk River 

(451 km). Alaska’s rivers drain into the Beaufort, Chukchi, and Bering seas as well as the Gulf of 

Alaska. While the current implementation plan does not subdivide the Alaska RMU into multiple 

regions, future plans might consider using subregions defined by the USGS (2019) to assess the 

status of lamprey at finer regional scales.   

 



 
 

 
Figure 1. The Alaska region subdivided into its six subregion hydrologic unit boundaries. Map 

adapted from the U.S. Geological Survey (https://water.usgs.gov/wsc/reg/19.html). 

 

B. Status of Species 

Arctic lamprey 
Conservation Assessment and New Updates 

Arctic lampreys are protected under the Anadromous Fish Act and its regulatory atlas, the 

Anadromous Waters Catalog. In Alaska, habitats supporting spawning, rearing or migration of 

anadromous fish are protected under state, federal, and local jurisdictions.  The Anadromous Fish 

Act (Alaska Statute (AS) 16.05.871) is the keystone statutory protection for freshwater habitats of 

anadromous fish in Alaska, requiring the Alaska Department of Fish & Game (ADF&G) to 

"specify the various rivers, lakes, and streams or parts of them" of the state that are important to 

the spawning, rearing, or migration of anadromous fish.  The resulting Atlas Maps are colloquially 

known as the Anadromous Waters Catalog (AWC).  Under the Anadromous Fish Act, ADF&G 

Habitat permits are required for activities in or affecting waterbodies specified in the AWC. 



 
 

Despite available habitat protections for anadromous fishes in Alaska, more baseline information 

is needed on the distribution, abundance, and life history for all life stages of Arctic lamprey. 

Larval lampreys serve as ecological engineers in their freshwater environments. Their burrowing 

and feeding behaviors increase oxygen conditions in the streambed, maintain the relative softness 

of the streambed, and increase the abundance of fine-particulate-organic matter on the streambed 

surface (Shirakawa et al. 2013). Given this importance, studies on the abundance, age structure, 

growth rates and patterns, and movements and distribution are essential for a more complete 

understanding of larval lampreys. Although there has been recent research on the genetic structure, 

distribution, relative abundance/density, and biology of larval Lethenteron spp. in spawning 

tributaries within the Yukon River drainage (Sutton 2017; Shink et al. 2018), similar studies need 

to be conducted in other Alaskan tributaries of the Yukon River as well as the Kuskokwim and 

Susitna River drainages. Similarly, research that focuses on the juvenile and adult life stages (e.g., 

migration rates and patterns, spawning habitats and locations, population dynamics, etc.) and the 

role Arctic lamprey play in marine and freshwater ecosystems is necessary (Sutton 2017; Shink et 

al. 2019). Further, it remains unclear if Alaskan brook lamprey is a distinct species or if it is a life-

history variant (i.e., freshwater resident) of Arctic lamprey (Docker et al. 2009; Sutton 2017; Shink 

et al. 2018). A more thorough understanding of Arctic lamprey could allow fisheries scientists in 

Alaska to develop sustainable harvest regulations, more precise conservation plans, and accurate 

habitat protections within the context of ongoing anthropogenic and climate changes. 

 

Yukon River Basin 

Subsistence and commercial harvests of Arctic lamprey are restricted to the lower and 

middle Yukon River. Historically, subsistence fishers primarily used dip nets and eel sticks from 

the beach or edge of shorefast ice to harvest Arctic lamprey under the ice during their upstream 

spawning migration from late October to early December (Brown et al. 2005). These harvests were 

not only important to supplement summer and fall salmon harvests for human consumption and 

dog food, but lamprey skins and oil have functional uses such as small bags for holding fish and 

conditioning for animal skin boots (Brown et al. 2005). Subsistence harvest was, on average, one 

or two buckets per family or between three and five buckets for households with dogs. Relative 

run strength indexed by commercial harvests have indicated poor returns since 2015, and 



 
 

subsistence users have expressed difficulty in meeting their subsistence needs in the same time 

period (Estensen et al. 2018a, 2018b; Jallen 2021; Decker 2022).  

Since 2003, the Alaska Department of Fish and Game (ADF&G) has annually issued a 

Commissioner’s permit for an Arctic lamprey commercial fishery in the lower Yukon River. 

Commissioner’s permits are issued for the commercial harvest of species not managed under 

existing State of Alaska commercial fishing regulations. The Arctic lamprey commercial fishery 

started with the purpose of determining gear characteristics, biological information, and to a lesser 

extent, abundance. Annual permits have allocated between 5,000 and 49,080 pounds (2.27 and 

22.26 metric tons) of Arctic lamprey for commercial harvest to the main buyer. Fishing gear is 

restricted to one hand dip net, eel stick, fyke net, or hoop net per Freshwater Commercial permit 

holder. Any individual possessing a valid Crewmember’s License or a current year limited entry 

commercial fishing permit may assist the freshwater commercial permit holder and participate in 

fishing activities. Permit stipulations require lamprey harvest and fishing locations be recorded on 

a fish ticket and sent to ADF&G. In addition, a sub-sample of harvested Artic lamprey are sent to 

the department for biological sampling (Hayes and Salomone 2004; Brown et al. 2005; S. Garcia, 

ADF&G, unpublished data). Lamprey harvested in the Alaskan fishery have been primarily sold 

to Asian pharmaceutical markets, Eurasian food markets, and research institutions (Renaud 1997, 

2011). Despite the commercial and subsistence harvest of Arctic lamprey in Alaska, the status of 

Arctic lamprey populations and ancestral genetic relationships among aggregations in different 

drainages within the state and throughout its distribution in North America are currently unknown 

(ADF&G 2006; Thorsteinson and Love 2016). 

Prior research on Arctic lamprey has sought to facilitate lamprey harvests by measuring 

migration timing and abundance as well as to explore tagging feasibility. The Yukon Delta 

Fisheries Development Association (YDFDA) has operated a test fishery for Arctic lamprey since 

2013 at six sites in the lower Yukon River to evaluate river entry and run timing and to generate 

catch-per-unit-effort (CPUE) data to serve as an index of abundance (Hayes et al. 2004; Bower 

2014). Catches from index sites between 2013-2021 have been highly variable among years, 

ranging from 263-9,008 lamprey (Jallen 2021). The mechanisms driving inter-annual run size 

variability are unknown. In 2016, a mark-recapture project was initiated at the test fish sites to 

generate an estimate of in-river Arctic lamprey abundance. Despite multiple years of effort, no 

reliable population estimates have been possible using mark-recapture techniques due to the low 



 
 

number of recaptures (Garcia 2017). Without an estimate of population abundance, the 

sustainability of the lamprey harvest within the Yukon River is difficult to assess. To assist in this 

effort, a laboratory study was conducted at the University of Alaska Fairbanks (UAF) to evaluate 

survival, incision healing, tag retention, changes in body size, and short- (24 hours) and long-term 

(43 days) swim endurance for prespawn Arctic lamprey (N = 216) collected from the lower Yukon 

River (Spanos 2022). These results indicated that t-bar anchor tags and internal radio transmitters 

(maximum tag burden = 1.3% of body weight) do not impact survival, changes in body size, or 

swimming endurance of prespawn Arctic lamprey and could be used to monitor spawner 

abundance and migratory patterns in the Yukon River. 

To further increase our understanding of Alaskan lampreys, Amber Perk is characterizing 

the allocation of energy throughout the maturation and migration of Arctic and Alaskan brook 

lamprey in the Yukon and Susitna river drainages. Using samples collected in the test fishery in 

the lower Yukon (n = 180 Arctic lamprey), the commercial fishery in the lower Yukon (n = 104 

Arctic lamprey), and with personal sampling efforts in the Susitna drainage (n = 49 Alaskan brook 

lamprey), she is examining physiological differences by conducting proximate composition 

analysis of gonad, liver, and muscle tissue from female lamprey to develop a nutritional profile for 

different tissues throughout migration and analyze how composition shifts across species and over 

time. 

The ADF&G Alaska Freshwater Fish Inventory recently completed a project on the lower 

Tanana River, a major tributary of the Yukon River, from 2022 to 2023 where larval Arctic 

lamprey were captured in several tributaries and nominated to the AWC (N. Cathcart, personal 

communication).  

 

Kuskokwim and Susitna rivers, Upper Cook Inlet, elsewhere 

Although Arctic lampreys are known to occur within the Kuskokwim and Susitna river 

drainages, a population estimate is not available for either system. Consequently, we do not know 

if Arctic lamprey populations in those systems are increasing, stable, or decreasing. Unlike the 

Yukon River, neither of these systems support a commercial fishery (Shelden et al. 2016). 

However, the Kuskokwim River does support a small-scale subsistence fishery for Arctic lamprey 

some years (N. Smith, Alaska Department of Fish and Game, personal communication). There are 

currently no assessment projects occurring within the Kuskokwim drainage. However, a recent 



 
 

assessment of tributaries in the Susitna River drainage documented spawning-phase Arctic 

lamprey and Alaskan brook lamprey (T. Sutton, unpublished data).  

 Amber Perk, a graduate student at UAF, and the Columbia River Inter-Tribal Fish 

Commission (CRITFC) verified larval rearing habitat for Arctic lamprey using genetic analysis. 

In 2023, tissue samples from larval lamprey were taken from several streams of the Susitna River 

and upper Cook Inlet drainages while electrofishing: Birch Creek, Little Meadow Creek, 

Rabideaux Creek, Montana Creek, Willow Creek, Susitna River, and Little Susitna River. In 2024, 

ADF&G sampled more larval lampreys from the Susitna River basin and upper Cook Inlet that are 

pending genetic identification, including from the Kashwitna River, Little Susitna River, and Fish 

Creek. Genetic verification is necessary because identification keys are not yet available to 

distinguish between Pacific and Arctic lampreys in areas where they overlap, such as the Susitna 

River within the Cook Inlet watershed. Funding has been secured by Knik Tribe for additional 

electrofishing and eDNA lamprey surveys in this drainage for 2025 and 2026. In addition, Amber 

is using these larvae to develop a photographic dichotomous key, expanding on existing resources 

by Renaud et al. (2016) and Mecklenburg et al. (2002). This effort aims to validate phenotypic 

distinctions among larval Arctic, Alaskan brook, and Pacific lamprey in the Susitna drainage 

through analyses of morphometric, meristic, and pigmentation characteristics. 

In 2023, ADF&G received Arctic lamprey observations from western Cook Inlet streams 

(J. Brekken, personal communication) and the Unalakleet River in Norton Sound (R. Ivanoff and 

P. Joy, personal communication) that were submitted for inclusion in the AWC. Further, an 

unknown larval lamprey was collected in the gut of a sheefish (Stenodus leucichthys) on the Kobuk 

River in August 2023, and genetic testing to determine whether it was an Arctic or Pacific lamprey 

was inconclusive. This tissue sample will be reanalyzed and the area prioritized for follow-up 

sampling (N. Cathcart, personal communication).  

 

Distribution and Connectivity 

In Alaska, Arctic lamprey spawn in the Yukon, Kuskokwim, and Susitna River drainages 

(Morrow 1980; Mecklenburg et al. 2002; Sutton 2017; Shink et al. 2018; Fig. 3). The population 

structure within and among Alaskan spawning tributaries and drainages is largely unknown. Shink 

et al. (2018) examined genetic variation within and among three aggregations of Lethenteron spp. 

larvae in the Yukon River drainage using microsatellite genotypes and found that gene flow was 



 
 

restricted among aggregations but continuous within them, similar to observations of gene flow 

among Lethenteron spp. populations throughout their range (Artamonova et al. 2011; Yamazaki 

et al. 2011, 2014; Artamonova et al. 2015).  

 

Pacific lamprey 
Conservation Assessment and New Updates 

The Anadromous Fish Act and the AWC provide certain habitat protections for the Pacific 

lamprey. However, the population status and distribution of Pacific lamprey in the Alaska RMU 

is largely unknown, preventing full regulatory protections across its range. Due to the absence of 

both subsistence and commercial fisheries for Pacific lamprey in Alaska, this species has not been 

a management priority for state or federal agencies. As a result, monitoring and survey efforts have 

only recently been initiated in southcentral Alaska. However, Pacific lamprey research capacity 

and outreach in Alaska has improved over the past five years and, while it has been mostly in the 

Susitna and Copper rivers, it is beginning to expand throughout Cook Inlet watersheds. 

In the Susitna River, within the Cook Inlet watershed, research efforts began in 2019, 

continued in 2023 and 2024, and are expected to continue in 2025 and 2026. No spawning-phase 

Pacific lampreys were collected in the Susitna River tributaries during sampling surveys in 2019, 

and environmental DNA results were inconclusive of lamprey DNA despite the presence of larval 

lamprey. However, anglers have produced anecdotal evidence of spawning Pacific lamprey in the 

Deshka River, a tributary to the Susitna River, in 2022. In the aforementioned project by Amber 

Perk and CRITFC, Pacific lamprey larvae caught by electrofishing in upper Cook Inlet watersheds 

were genetically confirmed in Willow Creek, Montana Creek, and the Little Susitna River (Hess, 

Silver, and Perk, unpublished data). Arctic lamprey were caught more frequently than Pacific 

lamprey  in these creeks and other streams sampled, which suggests that Arctic lamprey may be 

more abundant than Pacific lamprey in the upper Cook Inlet watershed.. In areas where Pacific 

and Arctic lampreys overlap, ADF&G and Knik Tribe staff have collected larval samples (n = 356) 

from upper Cook Inlet (e.g., Kashwitna River, Fish Creek, and Little Susitna River) and the Kenai 

Peninsula (e.g., Swanson River, Kasilof River, Crooked Creek, Deep Creek, Ninilchik River, 

Stariski Creek, and Anchor River) that are pending genetic analysis and identification by CRITFC. 

Adult and larval Pacific lamprey were also collected from Shell Creek (a tributary of the western 



 
 

part of the Susitna River basin) in 2022 and 2023. Shell Creek samples also included outmigrating 

Arctic lamprey smolts. 

 Similar electrofishing research has expanded to the Copper River in southcentral Alaska 

from 2023 through 2024 and is expected to continue in 2025 and 2026. The ADF&G, UAF, and 

CRITFC began an eDNA and electrofishing project in the Copper River basin in 2023. In 2023, 

larval Pacific lamprey were collected at 4 of 18 sites in the Gulkana River basin while eDNA 

analysis detected Pacific lamprey at 15 of the 18 sites (N. Cathcart, personal communication). All 

larval specimens were sent to the CRITFC laboratory for genetic identification and verified to be 

Pacific lamprey. For 2024, lamprey and eDNA sample collections expanded to other tributaries 

while also continuing to sample the Gulkana River for larvae, juveniles, and adult lamprey. Four 

more distinct tributaries in the Copper River basin were identified as larval Pacific lamprey rearing 

habitat. In addition to ADF&G electrofishing surveys detecting larvae and nominating habitat to 

the AWC, there have been many observations by the public? of spawning Pacific lamprey in two 

separate locations of the Gulkana River, a tributary of the Copper River, : near the outflow of the 

Gulkana River from Paxson Lake and between Paxson Lake and Sourdough Campground. 

Spawning lamprey at these two locations have been observed in multiple years. There have also 

been collections of adult Pacific lamprey by personal use and subsistence fishers using fish wheels 

in the mainstem Copper River near Chitina. 

Additional data on Pacific lamprey observations are being opportunistically collected by 

ADF&G biologists and fishermen on the Kenai Peninsula where sonar, weir, and fishing 

operations have documented, handled, and observed adult Pacific lamprey in several waterbodies 

including the Kasilof, Kenai, Ninilchik, and Anchor rivers (D. Arthur, personal communication). 

. Expansion of the use of camera weirs that record fish passage, particularly to monitor salmon 

escapement and northern pike Esox lucius invasion, in upper Cook Inlet is also expected to detect 

Pacific lamprey (and Arctic lamprey) such as footage seen from the ADF&G’s Little Susitna River 

camera weir in 2024 (Figure 2).  

 

Outreach Efforts 

For the Alaska RMU, an assessment questionnaire was administered in spring 2022 to 

assess the status and threats impacting Pacific lamprey in the Susitna River. Unfortunately, little 

research or sampling has been conducted on this species to date in this drainage. Consequently, 



 
 

only three respondents participated in the survey. The consensus was that the current population 

status of Pacific lamprey in the Susitna River drainage is unknown. While there little to no data on 

the threats impacting Pacific lamprey in this drainage, the following threats were listed as potential 

concerns that could impact Pacific lamprey: culvert passage (particularly if the West Susitna 

Access Road goes forward) and any associated dewatering due to blocked culverts, predation 

(particularly from invasive northern pike or endangered Cook Inlet beluga whales), and climate 

change/warming. The largest threat noted and agreed upon by all participants was the lack of 

baseline information and awareness of Pacific lamprey in the Susitna River drainage. 

As a result of outreach efforts in 2022 and 2023, a new partnership between ADF&G and 

Tyonek Tribal Conservation District led to further lamprey research in both western Cook Inlet 

and western Susitna River tributaries in 2023. As a result of these efforts, adult Pacific lamprey 

and larval lamprey samples were collected in both systems. Larval samples were transferred to 

ADF&G for processing and shipment to a lab for genetic testing since larvae cannot be visually 

identified and could either be Arctic or Pacific lampreys. 

Outreach for lamprey research efforts in Alaska has also been performed by collaborations 

between local biologists and the Pacific Lamprey Conservation Initiative. Local biologists include 

representatives of the ADF&G, Knik Tribe, and UAF. This outreach involves attending meetings 

such as the annual Lamprey Info Exchange meeting in December 2024 as well as co-hosting 

workshops that have been held virtually at the Alaska Chapter of the American Fisheries Society 

meeting in Ketchikan in March 2025 and are planned for August 2025 in Anchorage and Fairbanks.  

 

Distribution and Connectivity 

The distribution of Pacific lamprey in the Alaska RMU is poorly understood. Specimens 

have been documented near Nome and St. Matthew Island but are thought to be rare north of the 

Alaska Peninsula (Mecklenburg et al. 2002; Fig. 3). Pacific lamprey have been observed in the 

Gulf of Alaska (e.g., Copper River) and drainages in southeast (e.g., Stikine, Unuk, Chilkat, and 

Naha rivers) and southcentral (e.g., Copper, Susitna, Kasilof, and Kenai rivers) Alaska. The 

farthest west confirmed documentation of Pacific lamprey in Alaskan freshwater was an adult 

captured in the Kuskokwim River (J. Baumer, personal communication; title page photo). 

Comprehensive larval and adult Pacific lamprey surveys are just now being conducted in the 

Alaska RMU. Unlike areas of the Pacific Northwest (PNW), passage barriers, except for poorly 



 
 

designed culverts, are not believed to be a major threat to Pacific lamprey populations in Alaska 

because major river drainages remain relatively unobstructed by man-made dams and artificial 

barriers. However, ADF&G regional habitat biologists note the regular captures of larval lamprey 

at stream passage projects in Southcentral Alaska.   

 

C. Threats    
Given our limited knowledge on the distribution, abundance, and life history of Arctic 

lamprey, the greatest threat to this species currently is a lack of information (Sutton 2017; Shink 

et al. 2018, 2019). Unfortunately, our knowledge of Pacific lamprey in Alaska is even less than 

what is known for Arctic lamprey. This limited knowledge is particularly problematic due to the 

lack of baseline ecological information as freshwater and marine ecosystems are altered by 

ongoing environmental changes due to rapid warming in high-latitude ecosystems (Serreze et al. 

2000; Reist et al. 2006; Solomon et al. 2007). For example, climate warming is a potential threat 

for the growth and distribution of larval Arctic lamprey because they may need to seek cooler 

sediments as refugia and avoid anaerobic sediments as water temperatures increase (Arakawa and 

Yanai 2017;  Arakawa et al. 2018). Further, food webs in the North Pacific and Arctic oceans are 

complex, dynamic, and support important fisheries, yet the role of marine-phase lampreys as both 

predator and prey are poorly understood (Aydin and Mueter 2007; Yamazaki et al. 2014; Alabia 

et al. 2018; Shink et al. 2019). However, recent findings have shown predation upon both Arctic 

and Pacific lampreys (larvae to adult) by invasive northern pike in upper Cook Inlet watersheds 

became more frequent as salmon abundance declined in northern pike diets (P. Bradley, 

unpublished data; Figure 2). It remains unclear if current harvest levels for Arctic lamprey in the 

lower Yukon River are sustainable and how this might impact the relationship between the Arctic 

lamprey-Alaskan brook lamprey species complex (Hayes and Salomone 2004; Sutton 2017; Shink 

et al. 2018). Although there are numerous threats for lampreys elsewhere in North America (e.g., 

upstream passage, dewatering and flow management, watershed degradation, water quality, 

predation, competition, etc.), it is not clear what role and degree of impact these stressors may 

have on Arctic and Pacific lamprey populations in Alaska. 



 
 

 
Figure 2. Powerpoint slide from Pacific Lamprey Conservation Initiative workshop highlighting 

effects of northern pike predation on lampreys based on ADF&G research by P. Bradley. 
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