[bookmark: _GoBack]The U.S. Fish and Wildlife Service Northeast Fishery Center is investigating several research questions regarding eastern Lake Erie Lake Sturgeon (Acipenser fulvescens) life history and behavior. Our researchers are particularly interested in addressing knowledge gaps in basic life history information of Lake Sturgeon. Because of the limited understanding of Lake Sturgeon populations, especially in the eastern basin of Lake Erie, our research goals are to gain a better understanding of population structure, life history, habitat use and migration patterns. We are utilizing several approaches to address these data gaps:

Descriptions of historical population abundance – We are currently collating U.S. and Canadian dependent and independent catch records to explore the potential for stock reduction analysis, i.e.- a stock assessment model to estimate the historic size of the stock. 

Fine scale movement, behaviors and habitat use through use of acoustic telemetry - We are using acoustic telemetry to determine how Lake Sturgeon use Buffalo Harbor and the upper Niagara River, before, during and after the spawning season. Our acoustic data is shared among partners within the Great Lakes Acoustic Telemetry Observation System (GLATOS). A full description can be found here: (http://data.glos.us/glatos/projects/22)

Migration patterns and behavior through use of satellite telemetry- Behavior and movement of Lake Sturgeon outside of the spawning season are largely unexplored. We are using satellite telemetry to describe large-scale migratory patterns of Lake Sturgeon outside of the spawning season. Pop-up, archival transmitters record location, depth, temperature and acceleration to determine large-scale movements and seasonal behavior of Lake Erie Lake Sturgeon.
   
Determining size and range of the discrete unit stock for the eastern basin of Lake Erie – To facilitate future stock assessment efforts (i.e. what is the current stock size), we are integrating the above life history outputs to identify the eastern Lake Erie unit stock. 

Age and growth of eastern Lake Erie Lake Sturgeon – We are collecting information on age, length and weight to determine growth parameters that will inform future population modeling efforts, help determine spawning contribution, periodicity and a maturation schedule.  

Northeast Fishery Center has produced several contributions supporting these objectives in key partnerships with several non-government and government collaborators:

Evaluation of Organochlorine Pesticides and Sex Steroids in Lower Niagara River Lake Sturgeon
Gregory R. Jacobs*, Deke T. Gundersen, Molly A. H. Webb, Dimitry Gorsky, Kristina Kohl,
Kelsey Lockwood

Abstract.-As a long-lived, late-maturing species, lake sturgeon Acipenser fulvescens are vulnerable to the bioaccumulation of contaminants, which may impact reproductive physiology. The purpose of this study was to use a nondestructive method to investigate the relationship between endocrine-disrupting contaminants and sex steroids in lake sturgeon from the lower Niagara River. We screened blood plasma samples from lower Niagara River lake sturgeon (n = 63) during April and May of 2012 for concentrations of 17 organochlorine (OC) contaminants that may affect endocrine function, as well as for abnormal levels of sex steroids testosterone (T) and 17b-estradiol (E2). We found detectable levels of two OC contaminants in the blood plasma of lake sturgeon, DDE (n = 21) and c-BHC (n = 1). In both cases,
plasma contaminant concentration was well below levels known to adversely affect sturgeon reproductive physiology. In addition, qualitative analysis of chromatographs from plasma extracts did not show the presence of other peaks that matched polychlorinated biphenyl standard peaks. Comparisons of plasma steroid levels with those of others from the literature gave no indication of endocrine disruption, though plasma T levels were notably high in the lower Niagara River population. We conclude that plasma OC levels are below threshold levels found in the scientific literature that would affect lake sturgeon reproductive physiology, and that it is unlikely that significant contaminant-mediated endocrine disruption is occurring in this population. 


Lake Sturgeon Reproductive Structure in the Lower Niagara River
Gregory R. Jacobs1, Molly Webb, Dimitry Gorsky 
143rd Annual AFS Meeting
September 8th – 13th

Abstract.-Evidence suggests that the lake sturgeon population in the lower Niagara River is recovering, driven by a small number of large cohorts from the mid-late 1990s. Due to the high relative abundance in this population, maturation of fish from these cohorts may disproportionately affect the spawning population’s sex ratio and age composition, which may have important population level consequences. We estimated sex ratio, maturation stages, and age structure of spring spawning aggregations of lake sturgeon in the lower Niagara River during 2012 and 2013 to assess the reproductive structure of this spawning population and to evaluate the relative importance of younger cohorts to the reproductive stock. Though the proportion of mature female and male lake sturgeon in the lower Niagara River appears similar to those of other healthy sturgeon populations, we have found little evidence of older spawning fish (aged 20+ years) as would be expected of well-established lake sturgeon populations. On the contrary, our results indicate that many mature fish appear to belong to relatively young cohorts (aged 12 – 18 years). Our results provide important baseline estimates of age and sex ratio of spawning fish in this population, which may be used to further investigate how demographic parameters such as mortality and recruitment may affect abundance and recovery status.


Monitoring Habitat Use of Lake Sturgeon in Lakes Erie and Ontario Using Pop-off Archival Satellite Tags.
Woiak, Z.1, G.R. Jacobs2, P. Willink3, D. Gorsky4, Z. Biesinger4, and J.A. Sweka1
145th Annual AFS Meeting
August 16 –August 20, 2015

Abstract.―Little is known about Lake Sturgeon Acipenser fulvescens movement and habitat use in Lake Erie and Lake Ontario. Pop-off archival satellite tags (PSATs) allow the ability to record habitat variables, movement, and location throughout the tag’s deployment. Because Lake Sturgeon are highly mobile, PSATs are ideal to monitor movement and habitat use over time. The objective of this study was to characterize movement of adult Lake Sturgeon in response to time and habitat variables during and after spawning. PSATs were attached to 23 Lake Sturgeon in Buffalo Harbor, Lake Erie and 22 Lake Sturgeon in the lower Niagara River, Lake Ontario during spring, 2014. PSATs measured depth, temperature, activity (indexed by an accelerometer), and location until the tag released from the fish. After release, tags floated to the surface and communicated their data via satellite or were recovered and their data downloaded directly. Minimum distance traveled was estimated using the difference between the fish’s release location and the tag’s estimated pop-up location. Habitat use was evaluated on daily time intervals. We analyzed variation in tag acceleration across depth, temperature, and time to infer activity patterns. Our results show patterns in the variation of Lake Sturgeon activity across environmental covariates.

Acoustic telemetry range testing using omnidirectional, stationary receivers in Lake Erie.
Withers, J.L.1, Z. Woiak2, L. Davis1, R. Neuenhoff1, and J.A. Sweka1
145th Annual AFS Meeting
August 16 –August 20, 2015

Abstract.― Passive acoustic telemetry has helped researchers answer critical questions pertaining to aquatic animals’ behavior, movement, migrations, and habitat associations. To ensure accurate interpretation of passive acoustic telemetry data, the relationship between detection probability and the distance between the receiver and transmitter must be assessed. The receiver’s detection range can be highly variable, both spatially and temporally, as environmental conditions change. Failure to measure the receiver’s detection range, and its variability, make it impossible to accurately interpret what a detection represents; yet, many studies neglect to adequately quantify and incorporate detection ranges. The objective of our study was to quantify detection range variation under fluctuating environmental conditions over time. Fixed and moving transmitters were used concurrently with receivers that were stationary, omnidirectional, and passive over a three month period in Buffalo Harbor, New York, in Lake Erie. We modeled detection probability as a function of a suite of environmental factors. These results will aid researchers using the Great Lakes Acoustic Telemetry Observation System network in appropriate interpretation of detections from tagged fish within our acoustic array.

International Association of Great Lakes Research 2015
Monitoring Activity Patterns of Lake Sturgeon (Acipenser fulvescens) in Lakes Erie and Ontario using Pop-off Satellite Archival Tags.

Willink, Philip1, Gregory Jacobs2, Zeb Woiak2, Dimitry Gorsky3, Zy Biesinger3, Andrew Kough1
 
Abstract.- Little is known about lake sturgeon (Acipenser fulvescens) movement and migration behavior in Lakes Erie and Ontario. In contrast to conventional survey methods, archival tags allow the ability to record habitat variables, movement, and location throughout the year. The objective of this study was to characterize movement behavior of lake sturgeon in response to time and habitat variables during and after the spring spawning period. Pop-off Archival Satellite Tags (PSAT tags) were attached to 23 lake sturgeon in Buffalo Harbor, Lake Erie and 22 lake sturgeon in the Lower Niagara River, Lake Ontario during spring, 2014. PSAT tags measure location, depth, temperature, and activity until a programmed release date. After release, tags float to the surface where they communicate their data via satellite or may be recovered and their data downloaded directly. We evaluated migration behavior and positional accuracy of tag data on a daily time step. We then evaluated variation in tag acceleration and orientation across depth, temperature, and time to infer movement patterns. Migration patterns were difficult to assess as lake sturgeon tended to migrate relatively short distances during tag deployment. However, we do find patterns in the variation of lake sturgeon activity across environmental covariates.

American Fisheries Society – Illinois Chapter 2015
Using pop-off satellite archival tags to monitor lake sturgeon (Acipenser fulvescens) in Lakes Erie and Ontario
Willink, Philip1, Gregory Jacobs2, Zeb Woiak2, Dimitry Gorsky3, Zy Biesinger3 

Abstract.-Little is known about Lake Sturgeon (Acipenser fulvescens) movement, activity patterns, and habitat preferences in Lakes Erie and Ontario. Part of the reason for our lack of information is the difficulty in monitoring fishes in large lakes. To address this, we attached  Pop-off Satellite Archival Tags (PSATs) to 23 Lake Sturgeon in Buffalo Harbor, Lake Erie and 22 Lake Sturgeon in the Lower Niagara River, Lake Ontario during spring, 2014. PSATs measure location, depth, temperature, and activity until a programmed release date. After release, tags detach from the fish and float to the surface where they communicate their data via satellite or may be recovered and their data downloaded directly. We also used a point-of-care iSTAT machine to measure oxygen, carbon dioxide, pH, and lactate in the blood to assess stress levels. And we used a portable ultrasound to determine sex of the sturgeon. Much of the presentation will be spent discussing the pros and cons of these various techniques, their utility under field conditions, and whether these methods could be realistically applied to other species.
 
 

