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Abstract- The Pacific lamprey is an anadromous fish native to the Columbia River and many of 
its tributaries. In recent decades the numbers of returning adults has declined dramatically in part 
due to dams, habitat degradation, stream alteration, and predation. This decline has initiated an 
interest in the current distribution of Pacific lamprey. Within the Wenatchee River, a major 
tributary to the mid-Columbia River, Pacific lampreys were historically observed up to and 
including Lake Wenatchee. The purpose of this study was to use electrofishing to determine the 
current upstream extent of Pacific lamprey presence within the Wenatchee River. We used an 
ABP-2 backpack electrofisher and sampled 30 sites within the Wenatchee River watershed. 
Sampling occurred between river kilometers 40.3 and 87.1 for a total electrofishing time of 8.3 
hours. Pacific lampreys were only found at one site located 2 kilometers downstream of 
Tumwater Dam. The fishway on this dam was modified in the late 1980’s and the modifications, 
along with the fishway operations schedule, may have impacted the current distribution of 
Pacific lamprey in the Wenatchee River. Changing the operations schedule or installing a 
lamprey passage structure (LPS) may allow adults to pass upstream of the dam and restore 
distribution to this area historically utilized by Pacific lampreys. 
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Introduction 
The Pacific lamprey Entosphenus tridentatus is an anadromous fish native to the Pacific 
Northwest. Numbers of adults returning to the Columbia River Basin and its tributaries have 
declined over the past several decades (Close et al 1995). In recent years the decline has been 
precipitous and in 2010 only 11,180 adults were counted passing Bonneville Dam (DART 2011). 
Pacific lamprey find it difficult to pass main-stem Columbia River dams and telemetry indicated 
that less than half of radio-tagged adults are able to pass a dam during their upstream migrations 
to spawning areas (Keefer et al. 2009). As a result, only 318 lampreys were counted at Rock 
Island Dam and only 268 were counted at Rocky Reach Dam in 2010 (DART 2011). Thus, only 
a few adult lampreys entered the Wenatchee River and where they spawned is not known. 

No systematic surveys of juvenile or adult Pacific lampreys have been conducted in the 
Wenatchee River watershed. Our understanding of the current distribution is limited to whether 
or not lampreys are recorded during other fisheries management activities and all recent 
observations are from the lower Wenatchee River. During 2000-2007, between 650 and 3000 
juvenile lampreys were captured annually in a rotary screw trap seasonally operated by 
Washington Department of Fish and Wildlife at river kilometer (rkm) 11.3 near the town of 
Monitor (Hillman et al. 2008). In 2009, approximately 6,500 juveniles were rescued and released 
during dredging operations in the intake of the Dryden Irrigation Canal, located just downstream 
of Peshastin Creek at rkm 28.3 (Mosey 2009). In 2010, juveniles were collected by electrofishing 
at rkm 28.7 near the mouth of Peshastin Creek (J. Pieratt, USFWS, pers. comm.). 

Currently no adult lampreys are observed in the fish ladder of Tumwater Dam at rkm 49.7 
(Jackson et al. 1997; Travis Maitland, WDFW, pers. comm.). Limited electrofishing upstream of 
Tumwater Dam in 2009 did not find any lampreys (B. Kelly-Ringel, USFWS, pers. comm.). 
Lampreys have not been recorded in several rotary screw traps currently in operation in the 
upper Wenatchee River basin upstream of Tumwater Dam, including in the Chiwawa River and 
the upper Wenatchee River (Hillman et al. 2008), Nason Creek (Prevatte 2006), and White River 
(Collins and Murdoch 2009). No lampreys were captured in Peshastin Creek during rotary screw 
trap operations in 2004 and 2005 (Cooper and Mallas 2005). No lampreys were collected or 
observed in 2009 during electrofishing surveys in lower Mission Creek (B. Kelly-Ringel, 
USFWS, pers. comm.).  

Indications are that the current distribution of Pacific lampreys in the Wenatchee River has 
declined from historic areas. Although the historical distribution of Pacific lamprey in the 
Wenatchee River watershed is not well documented, records were located for 1935, 1937, 1949-
1950, 1955, and 1981 and the data indicates that lamprey were distributed throughout a large 
portion of the watershed. Interpretation of the historical records is complicated by the fact that 
the species or life stage was usually not noted. However, no other lamprey species including 
western brook lamprey Lampetra richardsoni have been definitively documented as occurring in 
the watershed. Thus, all historic and modern records are presumed to be of Pacific lamprey 
whether named so or not. 
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In 1937, lampreys were recorded in the catches of by-pass traps on various irrigation ditches in 
the lower Wenatchee River watershed, including Peshastin Creek, Icicle Creek, and lower 
Wenatchee River (WDF 1938). Two lampreys were recorded in the fish ladder at Tumwater 
Dam in 1935 (WDF 1938) and since these were moving upstream in the ladder, they are assumed 
to be Pacific lamprey adults. A trap was operated in the fingerling bypass at Tumwater Dam in 
1955 and both Lampetra sp. and Entosphenus sp. were described as abundant (French and Wahle 
1959); presumably these were juveniles but no details were provided as to why two genera were 
listed. In 1981, juvenile lampreys were collected both downstream of Tumwater Dam and 
upstream in Lake Jolanda (the pool formed by the dam) during electrofishing surveys conducted 
by Chelan County Public Utility District (Hays 1981). A gill netting survey of Lake Wenatchee 
in 1949 and 1950 found “six small lampreys” in the stomachs of northern pikeminnow 
Ptychocheilus oregonensis that were captured at the head of the lake near the Little Wenatchee 
and White rivers (USFWS 1950, Gangmark and Fulton 1952). Records also show a Pacific 
lamprey was collected from Lake Wenatchee in 1958 (Burke Museum, 2012) 

It is noteworthy that no adult Pacific lampreys have been observed in the fishway at Tumwater 
Dam since it was reconstructed in 1987 and 1988. Because juveniles were observed upstream of 
Tumwater Dam as recently as 1981, it is apparent that the old fish ladder passed adult Pacific 
lampreys. It appears that Tumwater Dam may be limiting Pacific lamprey distribution by 
preventing adults from accessing the upper Wenatchee basin, an area they historically occupied. 
However, some adults may be able to pass the dam undetected and spawn in upstream areas so 
surveys to detect juvenile lampreys in the Wenatchee River watershed upstream of Tumwater 
Dam are needed. 

The purpose of this study was to sample the Wenatchee River using electrofishing to identify the 
current upstream extent of juvenile Pacific lamprey presence. Juvenile Pacific lampreys, known 
as ammocoetes, rear in freshwater for up to seven years.  After hatching, ammocoetes drift 
downstream and find a suitable area to burrow into the sediment where they feed by filtering 
algae and other organisms from the water (Beamish 1980, Kostow 2002). Pacific lamprey 
ammocoetes are relatively poor swimmers and it is unlikely that they move great distances 
upstream of where they were spawned or where they burrow into the sediment (Mesa et al. 
2003). Therefore, the presence of ammocoetes should provide an indication of spawning areas, 
the upstream distribution of the species and whether adult lampreys are able to pass obstacles 
such as a dam or waterfall. 

Methods 
The Wenatchee River is located on the east side of the Cascade Mountains in central 
Washington. Its associated watershed drains an area of 3,450 km2. It flows 87.3 km in a 
southeast direction from Lake Wenatchee to its confluence with the Columbia River. Major 
tributaries to the river are the Little Wenatchee and White rivers, which flow into Lake 
Wenatchee, as well as the Chiwawa River, Nason Creek, Chiwaukum Creek, Icicle Creek, and 
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Peshastin Creek. Tumwater Dam is located at river kilometer 49.7 and forms Lake Jolanda 
(Figure 1). 

Catarafts were used to access Icicle Creek and the majority of the Wenatchee River. Sample 
areas within Tumwater Canyon on the Wenatchee River were accessed on foot due to unsafe 
rafting conditions. During surveys, areas were visually selected for electrofishing based on 
habitat types categorized by Hansen et al. (2003). Type-I, the preferred habitat for ammocoetes, 
is comprised of sand, fine organic material, detritus, and/or aquatic vegetation. Type-II habitat is 
considered suitable for ammocoetes and is composed of shifting sand or gravel with little fine 
organic material. Type-III habitat is composed of bedrock or hardpan clay along with larger 
gravel and is not suitable for ammocoete burrows.  

Ammocoetes were collected with an AbP-2 backpack electrofisher, set at 125 volts DC, 3 
pulses/second, 25% duty cycle, and 3:1 pulse train. Electrofishing was conducted at a slow 
walking pace in wade-able water depths and sampling time was recorded. Waypoints for each 
site were recorded with a Garmin Rino 530HCx GPS unit. 

Captured ammocoetes were placed into an aerated holding bucket. The ammocoetes were 
identified to species using a field identification key and released back to their capture location. 

Results 
The Wenatchee River was surveyed for lamprey ammocoetes between September 9 and 
November 4, 2010 and on May 6, 2011 (Table 1). Sample sites were between the city of 
Leavenworth at rkm 40.2 and Lake Wenatchee at rkm 87, with five sample sites downstream of 
Tumwater Dam and eighteen sites upstream of Lake Jolanda. The majority of sites were 
classified as Type I habitat (Table 1). Electrofishing occurred for a total of 202.2 minutes, ranged 
between 1.3 and 46.7 minutes, and had an average of 8.8 minutes (SD10.7) per site. 
Ammocoetes were present only at the rkm 47.6 sample site located downstream of Tumwater 
Dam (Figure 2). A total of 10 ammocoetes were collected there, one of which was preserved as a 
locality specimen and identified as a Pacific lamprey. 

Lake Jolanda was intensively surveyed on October 28, 2010 and May 6, 2011. Sampling 
occurred for a total of 248.7 minutes along the west side of the lake as well as around the island 
in its center. Sampling locations consisted of both Type-I and Type-II habitats (Figure 3). No 
lamprey ammocoetes were found. 

Icicle Creek between the Leavenworth National Fish Hatchery (LNFH) (rkm 4) and the 
confluence with the Wenatchee River was surveyed on September 10, 2010 (Table 2). Four 
Type-1 locations were sampled as well as one site composed of both Type-I and II habitats. 
Electrofishing occurred for a total of 40 minutes with an average of 8 minutes per site (SD 2.9). 
No ammocoetes were found (Figure 2). 
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Chumstick Creek was surveyed on May 13, 2011. Sampling occurred between rkm 0.32 and 
0.48. The majority of habitat was classified as Type-III, but seven small pockets of Type-I were 
found. These areas were electrofished for approximately 45 seconds each.  No ammocoetes were 
found. 

Discussion 
 No ammocoetes were observed or collected in the Wenatchee River above Tumwater Dam 
during our surveys in 2010 and 2011. The only ammocoetes found were collected approximately 
2 kilometers downstream of the dam. Our findings, along with records of historical distribution, 
suggest that Tumwater Dam is currently limiting the upstream extent of Pacific lamprey within 
the Wenatchee River. Originally built in the early 1900’s to supply electricity for trains using the 
railroad tunnel on Stevens Pass, the dam is now solely used as a weir to aid salmonid research 
and management. The modifications to the fishway during the late 1980’s appear to have 
impacted the upstream passage of adult Pacific lamprey. In addition, from April to November the 
fishway is manipulated to only allow passage during daylight hours so all upstream migrating 
salmonids can be sampled by fisheries personnel (Chelan County PUD 2011). Because Pacific 
lampreys move primarily at night this operations schedule may also have a significant impact on 
lamprey passage.  It is possible that opening the fishway during night hours may allow for some 
passage of Pacific lampreys above the dam. Another possible solution to aid in returning Pacific 
lamprey to their historic distribution within the Wenatchee River is a lamprey passage structure 
(LPS) (Reinhardt et al. 2008). LPS have been installed at Bonneville Dam and some Columbia 
River tributary dams and provide Pacific lampreys with a series of inclined ramps on which they 
can “climb” over the dam. This method may be preferred by salmonid researchers as their 
sampling would continue unchanged, however, radio-telemetry studies would be necessary to 
determine if a suitable location exists for a LPS.  

Sampling on Icicle Creek was limited to below Leavenworth National Fish Hatchery (rkm 4). 
While lampreys have been historically documented within Icicle Creek, for the past several years 
no ammocoetes have been observed during electrofishing sampling downstream of LNFH (B. 
Kelly-Ringel, USFWS, pers. comm.). Lampreys were also not observed during electrofishing in 
the LNFH channel just upstream of the hatchery (C. Yonce, USFWS, pers. comm.). Our results 
are consistent with these findings, indicating that Icicle Creek may not be a primary spawning 
area within the Wenatchee River watershed or that lampreys have been extirpated from the 
creek.  
 
More intensive sampling within the tributaries to the Wenatchee River such as Peshastin, Nason, 
and Chiwaukum creeks and Chiwawa River is needed to determine the distribution of Pacific 
lamprey within the watershed as a whole. 
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To our knowledge this was the first large scale survey for lampreys to be conducted in the 
Wenatchee River watershed. Hays (1981) found lamprey ammocoetes in Lake Jolanda 
immediately upstream of Tumwater Dam but that was during general fish surveys and lampreys 
were not targeted. However, his weekly surveys occurred from April 21 to July 21 with the 
highest numbers of ammocoetes observed during the month of June and no lampreys found 
during the monthly surveys in August and September. Thus it is possible that Lake Jolanda was 
only seasonally used by juvenile lampreys. Because our sampling efforts in Lake Jolanda 
occurred primarily in the fall, additional surveys in spring and summer are needed to definitively 
confirm that lampreys are not currently present upstream of Tumwater Dam. Our future surveys 
will use a generalized random tessellation stratified (GRTS) survey design (http://www.epa.gov). 
This design allows for surveys to be conducted at random sites and gives a percentage of 
confidence as to the presence of lampreys even if none are observed. 

Acknowledgements 
We thank the following USFWS personnel for their assistance and efforts in conducting the 
electrofishing sampling: Cal Yonce, Josh Pieratt, Barb Kelly-Ringel, RD Nelle, and Dan Sulak. 
 
  



9 
 

References 
 

Burke Museum of Natural History and Culture: Ichthyology Collections Database. 2012. 
http://biology.burkemuseum.org/ichthyology/database/results.php?l=10&o=30&n=105&
m=0&f=&g=&s=17h~IymyNd1yIp&d=gpA&w=PfdhX13IfPYczv2Y0bNdlQg0&wo=Pd
hX13IPYjdyhNdQIYbNdlQg 

 
Chelan County PUD, 2011. Observations of bull trout during implementation of AFA/HCP 

activities and the bull trout management plan for the Rocky Reach Project. Rocky Reach 
Hydroelectric Project FERC Project No. 2145. 

 
Close, D., M. Fitzpatrick, H. Li, B. Parker, D. Hatch, and G. James. 1995. Status report of the 

Pacific lamprey (Lampetra tridentata) in the Columbia River basin. Project No. 94-026, 
Contract No. 95BI39067. Report to the U.S. Department of Energy, Bonneville Power 
Administration, Portland, OR. 
 

Collins, M. and K. Murdoch. 2009. Population estimates for juvenile spring Chinook in White 
River, WA. 2008 annual report. Draft. Yakama Nation. 

 
Columbia River DART (Data Access in Real Time) Adult Passage All Species Composite 

Report. 2011. Available online at: http://www.cbr.washington.edu/dart/adult.html. 
 
Cooper, M., and S. Mallas. 2005. Peshastin Creek Smolt Monitoring Program: March 2004-

December 2004. Draft. Project No. 2003-017-00, Intergovernmental Contract No. 18165. 
Report to the U.S. Department of Energy, Bonneville Power Administration, Portland, 
OR. 

 
French, R.R. and R.J. Wahle. 1959. Biology of Chinook and blueback salmon and steelhead in 

the Wenatchee River system. United States Fish and Wildlife Service Special Scientific 
Report—Fisheries No. 304. Washington D.C. June 1959. 
http://www.archive.org/details/specialscientifi304usfi 

 
Gangmark, H.A. and L.A. Fulton. 1952. Status of Columbia River blueback salmon runs, 

1951. United States Fish and Wildlife Service Special Scientific Report—Fisheries No. 
74. Washington D.C. April 1952. http://www.archive.org/details/specialscientifi74usfi 

 
Hansen, M. J., J. V. Adams, D. W. Cuddy, J. M. Richards, M. F. Fodale, G. L. Larson, D. J. 

Ollila, J. W. Slade, T. B. Steeves, R. J. Young, and A. Zerrenner. 2003. Optimizing 
Larval Assessment to Support Sea Lamprey Control in the Great Lakes. J. Great Lakes 
Res. 29 (Supplement 1): 766-782. 
 

Hays, S. 1981. Tumwater Dam redevelopment fisheries surveys. Chelan County PUD. 
 
Hillman, T., M. Miller, C. Peven, M. Tonseth, T. Miller, K. Truscott, A. Murdoch.  2008. 



10 
 

Monitoring and evaluation of the Chelan County PUD hatchery evaluation programs. 
2007 annual report. June 1, 2008. 

 
Jackson, A. D., D.R. Hatch, B.L. Parker, D.A. Close, M.S. Fitzpatrick, and H. Li. 1997. 

Pacific lamprey research and restoration Annual Report 1997. 97 electronic pages (BPA 
Report DOE/BP-39067-3. 

 
Keefer, M.L, C.A. Peery, C.C. Caudill, E.L. Johnson, C.T. Boggs, and B. Ho. 2009. Adult 

Pacific Lamprey Migration in the Lower Columbia River: 2008 Radiotelemetry and Half 
Duplex PIT-Tag Studies. U.S. Army Corps of Engineers. 

 
Kostow, K. 2002. Oregon Lampreys: Natural History Status and Problem Analysis. Oregon 

Department of Fish and Wildlife. 
 
Mesa, M.G., J.M. Bayer, and J.G. Seelye. 2003. Swimming Performance and Physiological 

Responses to Exhaustive Exercise in Radio-Tagged and Untagged Pacific Lampreys. 
Trans. Am. Fish. Soc. 132: 483-492. 

 
Mosey, T. 2009. Dryden Irrigation Canal 2009 dredging operations and juvenile lamprey 

rescue. Public Utility District No. 1 of Chelan County, Wenatchee, WA. 29 April 2009. 
 
Prevatte, S. 2006. Integrated status and effectiveness monitoring program; expansion of existing 

smolt trapping program in Nason Creek. 2005 annual report, project no. 200301700, 43 
electronic pages, (BPA report DOE/BP-00021174-1). 

 
Reinhardt, U.G., L. Eidietis, S.E. Friedl, and M.L. Moser. 2008. Pacific lamprey climbing 

behavior. Can. J. Zool. 86: 1264-1272. 
 
USEPA (U.S. Environmental Protection Agency). Aquatic Resources Monitoring: Specific 

Design Information- Illustrative Examples. 
http://www.epa.gov/nheerl/arm/designing/design_intro.htm 

 
USFWS (U.S. Fish and Wildlife Service). 1950. Lake Wenatchee Study, 1949-1950. U.S. 

Fish and Wildlife Service, Leavenworth, WA. 
 
WDF (Washington Department of Fisheries). 1938. Report of the preliminary 

investigations into the  possible methods of preserving the Columbia River salmon and 
steelhead at the Grand Coulee Dam. Prepared for the United States Bureau of 
Reclamation by the State of Washington, Department of Fisheries, in cooperation with 
the Department of Game, and the United States Bureau of Fisheries. B.M Brennan, 
Director of Fisheries. January 1938. 121 pages. 



11 
 

 
Figure 1. The Wenatchee River, its major tributaries, and points of interest. 
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Figure 2. Pacific lamprey ammocoete electrofishing sample sites within the Wenatchee 
watershed, 2010 and 2011. 
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Figure 3. Map of Lake Jolanda showing the locations (highlighted in yellow) of 
electrofishing on October 28, 2010 and May 6, 2011. 
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Table 1. Date, location, sampling duration, habitat type, and presence of ammocoetes for 
each electrofishing site within the Wenatchee River, 2010-2011. 

 

RKM Date Latitude Longitude 
Time 

Sampled 
(min) 

Habitat 
Type 

Lamprey 
Observed 

40.3 9/24/2010 47.58463 -120.663594 46.7 N/A No 
46 11/4/2010 47.58681 -120.707755 6.4 I No 

47.3 10/27/2010 47.59786 -120.713749 20.0 I No 
47.6 10/27/2010 47.59958 -120.715216 16.0 I Yes 
48.9 10/27/2010 47.6097 -120.719098 30.0 II No 
52.5 9/9/2010 47.63812 -120.722534 4.1 I No 
57.7 10/29/2010 47.67781 -120.728538 3.3 I No 
62.1 10/29/2010 47.70472 -120.711681 1.3 I No 
63.7 10/29/2010 47.70709 -120.689435 4.3 I No 
69 10/29/2010 47.72694 -120.651368 1.3 I No 

69.5 10/29/2010 47.7302 -120.653477 3.5 I No 
70 10/29/2010 47.73229 -120.661072 1.8 II No 

71.8 10/29/2010 47.74251 -120.663377 2.4 I No 
74.5 10/29/2010 47.76329 -120.666586 3.1 I No 
79 9/14/2010 47.79505 -120.654547 1.9 I No 

81.6 9/14/2010 47.79906 -120.668117 6.2 I, II No 
81.9 9/14/2010 47.80105 -120.672977 4.4 I No 
84.2 9/14/2010 47.81588 -120.687503 6.7 I No 
85 9/14/2010 47.81658 -120.699145 18.3 I No 

85.2 9/14/2010 47.81553 -120.699855 5.0 I No 
86.3 9/14/2010 47.81066 -120.713031 6.2 I, II No 
87.1 9/14/2010 47.80787 -120.725494 3.5 II No 
N/A 10/29/2010 N/A N/A 5.8 I No 
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Table 2. Date, location, sampling duration, habitat type, and presence of ammocoetes for 
each electrofishing site within Icicle Creek, 2010. 

RKM Date Latitude Longitude 
Time 

Sampled 
(min) 

Habitat 
Type 

Lamprey 
Observed 

1.3 9/10/2010 47.57309 -120.66066 11.0 I No 
2.3 9/10/2010 47.56917 -120.66304 10.1 I No 
3.5 9/10/2010 47.56432 -120.66917 9.8 I No 
3.6 9/10/2010 47.56370 -120.66846 5.2 I No 
3.7 9/10/2010 47.56314 -120.66755 3.8 I, II No 
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