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Summary:

The Laurentian Great Lakes have encountered numerous aquatic non-native and invasive species introductions since Europeans settled in North America (Mills et al. 1994). The impact of aquatic invasive species (AIS) on the Great Lakes has been widely documented by the scientific community (Leung et al. 2002; Mills et al. 1994; Rosaen et al. 2012). Despite increasing regulations aimed at reducing the likelihood of the introduction and spread of AIS into the Great Lakes, there remains a need to monitor for and detect new species before they become established. This is especially true given the costs and difficulty of attempting to control or eradicate a non-native species once it is established (Trebitz et al. 2009). If a non-native species is detected prior to becoming well established, rapid response decisions can be made in an effort to eradicate or control the species from further spread. Furthermore, continuous monitoring also allows resource managers to document the baseline community, look at historical data and assess the impact of future invasions (Trebitz et al. 2009).

This report summarizes the 2016 efforts for early detection of non-native fishes and select benthic macroinvertebrates in Lake Erie as implemented by the U. S. Fish and Wildlife Service (USFWS), Alpena Fish and Wildlife Conservation Office and the Lower Great Lakes Fish and Wildlife Conservation Office. Multiple sampling locations in Lake Erie were selected due to their high likelihood of new non-native species introductions according to a risk-based analysis of how those organisms may spread to the area, also known as a vector risk analysis (USFWS 2014). Lake Erie sampling locations included the Detroit River (MI/ON), Maumee Bay (OH/MI), Sandusky Bay (OH), and Buffalo/upper Niagara River (NY). Within survey locations, sites were stratified by suitable gear type according to sampling depth and randomly selected from all sites meeting each depth criteria (USFWS 2014). Gear used to target juvenile and adult fish were utilized at each location and included day/night electrofishing, paired fyke nets, bottom trawls, and minnow trap arrays. Gear used to target larval fish were deployed at three locations and included bongo nets and light traps. Benthic macroinvertebrates were sampled at two locations with benthic sled or Hester Dendy colonization samplers and amphipod traps.

Blueback Herring Alosa aestivalis were captured in the upper Niagara River during juvenile and adult fish sampling during 2016, which constitutes an expansion of the non-native range of this species into western New York (USGS 2017). No other previously undocumented juvenile or adult non-native species were detected in Lake Erie. A total of 18,431 juvenile and adult fish were collected as a result of sampling at Lake Erie locations during 2016. Crews captured 43 species and 2,928 fish in the Detroit River; 38 species and 6,830 fish in Maumee Bay; 32 species and 4,116 fish in Sandusky Bay; and 44 species and 4,557 fish in Buffalo/upper Niagara River. Previously established non-native species were captured often during sampling (e.g., Alewife Alosa pseudoharengus, Bigmouth Buffalo Ictiobus cyprinellus, Common Carp Cyprinus carpio, Goldfish Carassius auratus, Rainbow Smelt Osmerus mordax, Round Goby Neogobius melanostomus, Rudd Scardinius erythropthalmus, Tubenose Goby Proterorhinus semilunaris, and White Perch Morone americana).

A total of 9,439 larval fish were collected at Lake Erie locations during 2016 and identified to the lowest taxonomic level possible. Crews captured 6,894 fish from Maumee Bay comprised of 11 species and eight additional genus groupings, 2,326 fish from Sandusky Bay comprised of nine species and seven additional genus groupings, and 219 fish from Buffalo and the upper Niagara River comprised of 15 species and one additional genus grouping. No previously undocumented species were detected as a result of larval fish sampling in Lake Erie. Previously established non-native species including Alewife, Common Carp, Rainbow Smelt, Round Goby, and White Perch were collected.

Macroinvertebrate sampling was conducted at two locations on Lake Erie in 2016. No previously undocumented species were detected. At least 12 species and 5,862 organisms were detected at the Maumee Bay sampling location, and at least 12 species and 4,065 organisms were detected at the Buffalo/upper Niagara River sampling location.

Using rarefaction analysis on data collected from 2013-2016, the current detection rate for juvenile and adult fish at locations sampled ranged from 45-96% of the estimated species assemblages (Chao et al. 2009). For the sampling regime to be most effective, species detection efficiency must be high (e.g., 95%) enough to detect rare species present at low abundances (Hoffman et al. 2011). In 2016 one new non-native species, the Blueback Herring, was detected in Buffalo; no new non-native species were detected in the other three sample areas. This reinforces the critical nature of an early detection monitoring program in 2017 as an essential part of non-native and invasive species management for Lake Erie.
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