Title: 2021 Lamprey Monitoring and Research Considerations (Genetics Sampling) - Mainstem Columbia River
BACKGROUND
The Confederated Tribes of the Umatilla Indian Reservation (CTUIR), the Confederated Tribes and Bands of the Yakama Nation (YN), and the Nez Perce Tribe (NPT) have been collecting adult Pacific lamprey from Bonneville Dam (BON), The Dalles Dam (TDA), and John Day Dam (JDA) and releasing them into rivers and streams within ceded lands of the upper Columbia and Snake River basins since the early 2000s. A genetic parentage baseline of translocated adult lamprey has been developed by genotyping all adult Pacific lamprey collected and released by tribal translocation programs since 2013 using single-nucleotide polymorphism (SNP) markers. This parentage baseline can be used to assign the larval and juvenile lamprey offspring collected in future years. Through genetic monitoring, CRITFC and tribal biologists can monitor the success of translocation programs and quantify the effectiveness of each translocation effort.  In addition, genetic monitoring provides valuable insights into Pacific lamprey biology, ecology, and life history.
Collection of larval and juvenile Pacific lamprey to monitor translocation programs includes tissue sampling lampreys collected in tributaries of the upper Columbia and Snake River basins through screw trapping and electrofishing. On the mainstem Columbia River, lamprey genetic monitoring can be conducted through tissue sampling of larval and juvenile lamprey collected in mainstem dam juvenile bypass systems. To this end, JDA is the most useful and appropriate location on the mainstem Columbia River for implementing genetics monitoring of outmigrating juvenile/larval Pacific lamprey.  JDA is the first hydropower project downstream of all three tribal translocation program release locations in the Umatilla, Grande Ronde, Yakima, Upper Columbia, and Snake River basins. Therefore, juvenile/larval lamprey collected in the juvenile bypass system at JDA can be genotyped and used to monitor and evaluate all three tribal Pacific lamprey translocation programs. As part of the CRITFC Pacific lamprey genetics monitoring programs, we propose to collect tissue samples from larval and juvenile lamprey collected in juvenile bypass systems at JDA in 2021 (and MCN and BON starting in 2021 or 2022(depending on COVID-19 restrictions)). This effort is a continuation of tissue sampling activities that were conduced at JDA in 2017 through 2020. Objectives of this monitoring programs are as follows.
OBJECTIVES:
1) Determine relative proportion of translocation offspring among the total abundance of larval and juvenile lamprey passing the juvenile bypass at JDA.
2) Describe life history characteristics of larval and juvenile lamprey emigrating from the Columbia River Basin.
Meeting these objectives requires some form of representative genetic sampling, with sufficient intensity/timing to obtain adequate sample size. Sampling location(s) is variable across objectives. While a long-term and integrated sampling strategy supporting lamprey passage management is developed, maintaining some consistency with recent genetics sampling efforts will help inform Objectives 1 and 2.
METHODS:
Sampling Strategies for Individual Objectives 
Approach: Continue effort initiated at JDA in 2017 to monitor larval and juvenile Pacific lamprey outmigration in the mainstem Columbia River. Collect tissue samples from a representative subset of lamprey for genetic analysis to determine larval and juvenile natal origins, relative contribution of CRITFC member tribe translocation programs to lamprey abundance, relative abundance by stream segment/tributary, and age and size at migration. Estimate relative proportion of translocation vs. volitional larval and juvenile production passing the juvenile bypass at JDA.  Annual collection of approximately 1000 juvenile (macrophthalmia) and 500 larval (ammocoete) tissue samples at JDA is needed to achieve this objective. 
To achieve this objective, we will need to:
• Collect a representative sample across the run time of Pacific lampreys migrating through JDA and being collected in the juvenile bypass.
• Collect tissue samples from a subset of lamprey for genetic analysis, about 1000 juvenile samples annually taken via a consistent sample rate across the run (e.g., ~10-20% rate). Larval samples could have a lower total sample size (~500) target given the lower encounter rates. 
JDA DAM:
20JDA21 COVID-19 Daytime condition sampling proposal
Under the  20JDA21 MOC, current COVID-19 restrictions and preventative measures will limit the number of staff at the John Day Dam Smolt Monitoring Facility (SMF).  As a result, John Day Fisheries proposes to reduce juvenile salmon and steelhead sampling to a level needed to meet condition sampling during the 2021 fish passage season. Condition sampling will target 100 fish of the predominate salmonid species for condition sampling every other day from 0700 – 1300.
Within the constraints of the handling permit, and under the reduced sampling effort, CRITFC proposes that the SMP staff collect genetic samples from lamprey encountered.
Sample size:
· Up to 20 juveniles, and
· Up to 20 larvae 
Continue collection of condition data on larval and juvenile lamprey collected in the JDA juvenile bypass including predation, injury, mortality, disease (including fungus), length, weight, condition factor, and life stage proportion. We propose that the SMP staff collect condition data on lamprey encountered.
Sample size:
· Up to 100 juveniles, and
· Up to 100 larvae 
Collect data on timing of out migration (within 24-h periods and across days throughout the run). 
FLEXIBILITY
The 20JDA21 MOC states:
Lamprey No impacts to adult lamprey but reduced numbers of juvenile lamprey collection is likely with the COVID-19 condition sampling strategy which reduced hours of sampling that eliminates evening samples.  SMF staff will be ready to assist researchers to collect lamprey outside of the proposed hours of collection when needed.  SMF staff has the flexibility to start the collection up to three hours earlier to accommodate researcher needs.  Specific collection needs and timing of additional collection will need to be coordinated between the researcher and SMF staff. 

The Corps and the SMP staff have agreed to begin condition monitoring at ~3 am during a subset of days in March. Additionally, the staffs have agreed to sample on an hourly basis during some of the days where the sampling effort begins at 3 am (when able).  The objective of hourly sampling is to test whether stock composition (i.e. relative proportions of natal origins to the various streams represented in our sibship and parentage baselines) remains constant within a 24-hour period.  This assumption is important due to the way that sampling has shifted to a narrow window of daylight hours on typical sampling days.  If we find that the assumption fits the data (i.e., stock composition is constant across a 24 hour period), then we would have a higher degree of confidence that the reduction of hours of sampling can still provide a “representative” sample of all fish utilizing the bypass facility in a 24 hour period. Within the constraints of the handling permit, during these extended hours or when there are large pulses of lamprey, we propose that the SMP staff collect tissue samples from lamprey encountered.

Sample size:

· Up to 50 juveniles, and
· Up to 50 larvae 
Continue collection of condition data on larval and juvenile lamprey collected in the JDA juvenile bypass including predation, injury, mortality, disease (including fungus), length, weight, condition factor, and life stage proportion. We propose that the SMP staff collect condition data from lamprey encountered.
Sample size:
· Up to 100 juveniles, and
· Up to 100 larvae
Collect data on timing of out migration (within 24-h periods and across days throughout the run). 
FUTURE GENETIC MONITORING AT OTHER DAMS:
Given the proposed decision by the Fish Passage Center to eliminate  24-hour SMP sampling at JDA in 2022, CRITFC is interested in requesting assistance in pursuing genetic monitoring at other mainstem dams including McNary (MCN) and Bonneville (BON) dams.  There are disadvantages to moving juvenile lamprey sampling/genetics monitoring from JDA, including MCN being above the Umatilla River and not allowing for evaluation of CTUIR translocation program, and BON JBS juvenile lamprey catch rates being much lower than JDA. However, 24-hour SMP sampling at MCN and BON will likely provide a larger, more representative sample of juvenile and larval lamprey moving downstream in the Columbia River than condition monitoring at JDA going forward. Therefore, should the proposed elimination of the 24 hour SMP at JDA move forward in 2022, tissue sampling of juvenile and larval lamprey at MCN and BON will be critical for continuation of lamprey genetics monitoring in the mainstem Columbia River.  
CRITFC proposes to coordinate with MCN and BON dam SMP staffs to inquire about the potential  for sampling of juvenile/larval lamprey at their facilities in 2021. However, due to COVID restrictions (limited staff/access), implementation of lamprey tissue sampling at MCN and BON may not occur until 2022. 
PERMIT:
The FPC has acquired the 2021 handling permits from NOAA, WDFW, and ODFW for the BON, JDA, and McNary Dams. The FPC requested approval to add lamprey to the permits and the requests were approved.
(Note: this proposal is for genetic sampling only, collection of live fish for research purposes will be covered in separate research proposals when passage studies are occurring).



