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Dean Yurica and Karla Cottom sampling water for lamprey DNA.

Objective: To collect data on the presence of two lamprey species in Oregon South Coast streams to
better understand what habitats these lampreys prefer, create baseline data to assess future changes in
distribution, and inform management actions for restoration activities.
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Introduction:
Two lamprey species coexist in streams along the Oregon South Coast: Pacific lamprey (Entosphenus
tridentatus) and western brook lamprey (Lampetra richardsonii). Pacific lamprey are anadromous; they
transform from in-stream filter-feeding larval fish to parasitic adults, spending part of their life cycle in
the ocean. Adult Pacific lamprey return to streams to spawn. Western brook lamprey are not
anadromous; they stay in streams for their entire lives as filter feeders. Both species require streams
with deep pockets of sediment and flowing water because they bury themselves in sediment during the
day and extend their bodies into the water column during the night to feed. They feed by filtering
organic material from the water. Both species also require areas with pebbles or sand for spawning.
Lampreys are ecologically and culturally important species. They are one of the most ancient lineages of
animal and have existed in roughly their current form for more than 340 million years, evolving long
before dinosaurs existed. Anadromous lampreys, like the Pacific Lamprey, bring nutrients from the
ocean into the upland forests when they spawn, which makes the forests more productive. Oregon is a
hotspot for lamprey species, hosting 10 of the 38 lamprey species worldwide. In addition, lampreys have
been used as food by native tribes since time immemorial. Finally, five of Oregon’s lamprey species are
listed by the state as Sensitive Species, due to threats to their habitat and populations. These Sensitive
Species include Pacific and western brook lampreys.
Understanding where lampreys are present is important for natural resource management. However,
lampreys are difficult to observe under normal circumstance because they are nocturnal and buried in
stream sediments. In addition, young Pacific and western brook lampreys (<6cm length) are difficult to
tell apart. A common method to study lamprey is to use electro-fishing equipment to tease them out of
the sediment, capture them, and record number, species, and size. However, this method requires
specialized equipment and a team of staff with technical lamprey identification experience. It also
requires disturbing stream habitats and capturing and releasing lampreys.
This project sought to test a new method that involves using environmental DNA (eDNA) to detect the
presence or absence of Pacific and western brook lampreys in Oregon South Coast steams. This
technique may allow researchers to detect barriers to lamprey migration (by sampling above and below
a culvert, tide-gate, or dam) and inform work to enhance passage. Additionally, this type of testing can
be used to determine if lamprey are present before conducting road construction or maintenance or
stream restoration projects. Finally, researchers can use this information to predict good lamprey
habitat and protect and restore habitat to increase lamprey abundance. In addition to testing eDNA
methods, researchers also collected baseline data to assess future changes in distribution and inform
management actions for restoration activities.
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Methods:
We tested a new method to map lamprey distributions that uses eDNA in the water column to identify
lamprey species. This method requires passing five liters of water through a small fiber filter using a
battery-powered pump (Carim et al., 2016; Figure 1). The filter is then removed and dried and sent to a
laboratory for analysis. The laboratory uses a technique called quantitative polymerase chain reaction
(qPCR) to look for the presence of DNA from the species selected for identification.

Figure 1. Equipment used to collect eDNA samples.

Results:
In 2021, we sampled 44 locations in streams along the southern Oregon coast for these two lamprey
species. Pacific lamprey were detected at 32 sites (73%) and western brook lamprey (as Lampetra spp.)
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at 20 sites (45%). At least one of the lamprey species were present at 37 sites (84%). Both species were
detected at 15 sites (34%) (Figure 2). The results indicate that both lamprey species are prevalent in
streams on the Oregon South Coast and their habitats overlap about one third of the time.
We also sampled eight lake environments in 2021 to test whether sampling lakes is a viable method to
sample the streams in the watershed above the lake. Of the eight lakes sampled only one registered
positive for Lampetra spp. and one for Pacific lamprey. We know some of these lakes that registered no
DNA had watersheds above with lamprey present. This leads us to suggest that sampling lakes is not a
good method to determine lamprey presence in the watershed above. There may be several issues
reducing the accuracy of testing. First, lakes can be thermally stratified (lake water forms layers which
don’t mix due to different temperatures with warm water at the top and cool water at the bottom),
which affects where DNA is present in the water column (Littlefair et al., 2021). The cool water flowing
into the lake from the stream goes to the lake bottom and since we generally sample for lamprey at the
surface there is low probability of detecting lampreys from the watershed above in these samples.
Second, particles with DNA attached drop out of the water column to the sediment (Eichmiller et al.,
2014) as flows decrease, such as when a stream enters a lake. Third, DNA degrades faster under
conditions of higher temperature, UV radiation (sunlight), and acidity (Balasingham et al., 2017), such as
conditions commonly found in freshwater lakes. Therefore, sampling lakes has higher chance to get
negative results even when lamprey are present (what scientists call a false negative, or type 2 error).
We also found lamprey DNA in several small streams where lamprey were not expected to be present.
This indicates lamprey may be present in small coastal streams.
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Figure 2. Results from 52 sites sampled for lamprey DNA in 2021. Note that symbols are
stacked, each site was analyzed for Pacific (square symbols) and Western brook lampreys (aka
Lampetra species) (round symbols).
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Conclusions:
In 2021 we learned that sampling lakes is not an accurate method to detect lamprey in the watershed
above the lake. We also found lamprey in smaller streams than we expected. In 2022 and 2023 we plan
sample up to 100 additional sites. As sample size increases, we expect we will be able to better predict
lamprey habitat. After collecting information from more sites in 2022 and 2023 we plan to examine
correlations between lamprey species presence and selected landscape metrics to determine habitat
suitability and then use these results to compare habitats between the two species and predict lamprey
presence at sites not yet sampled.
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