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EXECUTIVE SUMMARY

This Asian Carp Interim Summary Report (ISR) was prepared by the Monitoring and Response
Workgroup (MRWG), and released by the Asian Carp Regional Coordinating Committee
(ACRCC). Itis intended to act as an update to previous ISRs, and present the most up-to-date
results and analysis for a host of projects dedicated to preventing Asian carp from establishing
populations in the Chicago Area Waterway System (CAWS) and Lake Michigan. Specifically,
this document is a compilation of the results of 23 projects, each of which plays an important
role in preventing the expansion of the range of Asian carp, and in furthering the understanding
of Asian carp location, population dynamics, behavior, and the efficacy of control and capture
methods. Each individual summary report outlines the results of work that took place in 2015,
and provides recommendations for next steps for each project.

This ISR builds upon prior plans developed in 2011, 2012, 2013, and 2014. More specifically, it
is intended to act as an update to the 2014 ISR that was developed in 2015. This 2015 ISR is
intended to act as a living document, and will be updated at least annually. Updates will provide
new project results, as well as incorporate new information, technologies, and methods as they
are discovered and implemented. A companion document, the 2016 Asian Carp Monitoring and
Response Plan (MRP), has also been completed by the MRWG. The 2016 MRP presents each
project’s plans for activities to be completed in 2016. Similar to the ISR, the MRP is intended to
function as a living document, and will be updated at least annually. In conjunction, the 2016
MRP and 2015 ISR present a comprehensive accounting of the projects being conducted to
prevent the establishment of Asian carp in the CAWS and Lake Michigan. Through the
synthesis of these documents, the reader can obtain a thorough understanding of the most recent
project results and findings, as well as how these findings will be used to guide project activities
in the future.

For the purpose of this ISR, the term ‘Asian carp’ refers to Bighead Carp (Hypophthalmichthys
nobilis) and Silver Carp (H. molitrix), exclusive of other Asian carp species such as Grass Carp
(Ctenopharyngodon idella) and Black Carp (Mylopharyngodon piceus). Where individual
projects address Grass Carp and Black Carp, they will be referenced specifically by name, and
without using the generic ‘Asian carp’ moniker.

All ISRs to date, including the 2015 ISR, have benefitted from the review of technical experts
and MRWG members, including, but not limited to, Great Lakes states’ natural resource
agencies and non-governmental organizations. Contributions to this document have been made
by various state and federal agencies.

As in the past, all projects discussed in this document have been selected and tailored to further
the MRWG overall goal and strategic objectives.
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Overall goal: Prevent Asian carp from establishing self-sustaining populations in the CAWS and
Lake Michigan.

The five strategic objectives selected to accomplish the overall goal are:
1) Determination of the distribution and abundance of any Asian carp in the CAWS, and use
this information to inform response and removal actions;

2) Removal of any Asian carp found in the CAWS to the maximum extent practicable;

3) Identification, assessment, and reaction to any vulnerability in the current system of
barriers to prevent Asian carp from moving into the CAWS;

4) Determination of the leading edge of major Asian carp populations in the Illinois River
and the reproductive successes of those populations; and

5) Improvement of the understanding of factors behind the likelihood that Asian carp could
become established in the Great Lakes.

In keeping with the overall goal and strategic objectives, the 2015 results for 23 projects are
included in this ISR. These summary reports document the purpose, objectives, and methods for
each individual project, in addition to providing an analysis of results and recommendations for
future actions. The projects are grouped into five general categories:

1) Monitoring Projects

2) Removal Projects and Evaluation

3) Barrier Effectiveness Evaluation

4) Gear Development and Effectiveness Evaluation
5) Alternative Pathway Surveillance.

A summary of the highlights of each project is presented below, intended to provide a brief
snapshot of project accomplishments during 2015.

MONITORING PROJECTS

Seasonal Intensive Monitoring in the CAWS — This project focuses on conducting two high-
intensity monitoring events for Asian carp in the CAWS above the Electric Dispersal barrier.
Monitoring is conducted in the spring and fall, in areas with historic detections of Asian carp or
Asian carp eDNA.

e Completed 2 two-week SIM events with conventional gears in the CAWS upstream of
the Electric Dispersal Barrier in 2015

e Estimated 2,280 person-hours were spent to complete 106 hours of electrofishing, set
74.4 km (46.2 mi) of trammel/gill net, 2.2 km (1.4 mi) of commercial seine and 16 net-
days. Across all locations and gears in 2015, sampled 35,728 fish representing 60 species
and 2 hybrid groups.

e Since 2010, an estimated 21,533 person-hours were spent to complete 875.4 hours of
electrofishing, set 599 km (372.2 mi) of gill/trammel net and 6 km (3.7 mi) of
commercial seine and 41.2 net-days
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e A total of 314,719 fish representing 71 species and 6 hybrid groups were sampled,
including 1,323 Banded Killifish (state threatened species) from 2010-2015

e Examined 99,314 YOY Gizzard Shad since 2010 and found no Asian carp

e Since 2010, 17 non-native species have been captured accounting for 14% of the total
fish caught and 22% of the total species

e No Bighead Carp or Silver Carp have been captured or observed since 2011 (one Bighead
Carp in Lake Calumet in 2010).

¢ Recommend continued use of SIM in the CAWS upstream of the Electric Dispersal
Barrier for localized detection and removal of Asian carp

Strategy for eDNA Monitoring in the CAWS — This project continues eDNA monitoring in
strategic locations in the IWW that will be used to provide information on the location of Asian

carp.
CAWS Monitoring:

e One eDNA comprehensive sampling event took place in the CAWS at four regular
monitoring sites in 2015, resulting in 240 samples collected and analyzed.

e Results: zero positive detections for either species of Asian carp DNA. One sample was
inhibited, but clean up procedures removed inhibition and the sample was still negative.

e Since 2013, 1,160 samples have been collected and processed. 51 samples were positive
for Silver Carp and 1 sample was positive for Bighead Carp.

Below the Electric Dispersal Barrier Monitoring:

e Two eDNA sampling events took place in the Illinois River along a gradient from Lower
Lockport Pool to the Marseilles Pool and the lower portion of the Kankakee River in
April and June of 2015.

e 362 samples were collected pre-spawn in April: 79 samples were positive for Silver Carp
DNA and 60 samples were positive for Bighead Carp DNA. 42 of the positive samples
were positive for both species. None of the samples were inhibited.

e 358 samples were collected the week prior to direct observation of carp spawning in
June: 12 samples were positive for Silver Carp DNA and 5 samples were positive for
Bighead Carp DNA, none positive for both species. 22 samples were inhibited, but clean
up procedures removed inhibition and the samples were still negative.

e Measurement of mean DNA quantity in each positive sample was only above the limit of
quantification (LOQ; 10 copies) in some samples from the April sampling event, all of
the detections in the June event were below the LOQ, although they were above the limit
of detection.

Larval Fish Monitoring in the Illinois Waterway — This project focuses on sampling larval
Asian carp and Asian carp eggs. It provides crucial information on the location of breeding
populations, the conditions that trigger spawning, and current population fronts.
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Over 550 larval fish samples were collected from 12 sites across the length of the Illinois
Waterway during April — October, 2015, capturing over 79,000 larval fish, including
62,170 larval Asian carp. Additionally, over 71,000 Asian carp eggs were collected in
ichthyoplankton samples in 2015. These are the highest numbers of Asian carp larvae
observed in the Illinois Waterway in six years of sampling.

Asian carp eggs were collected in the LaGrange, Peoria, Starved Rock, and Marseilles
pools during 2015. Asian carp larvae were identified from the LaGrange, Peoria, and
Dresden Island Pools. Prior to this year, no Asian carp eggs or larvae had been collected
at any location upstream of Henry (Peoria pool). These observations confirm that Asian
carp reproduction occurs in some years in the upper Illinois River.

An early spawn in May was evident from the presence of Asian carp eggs in the
LaGrange pool, but the bulk of eggs and larvae were collected in association with the
flooding that occurred in the Illinois River during June and July 2015. The presence of
Asian carp eggs and larvae in the Illinois River appears to be associated with rising water
levels when water temperatures are above 20°C.

Young-of-year and Juvenile Asian Carp Monitoring — Monitoring for small Asian carp is
conducted during other sampling events, with gears targeted for small Asian carp. This project
provides information on population fronts, recruitment, and the conditions and habitat required

for successful recruitment.

Sampled for young Asian carp from 2010 to 2015 throughout the CAWS, Des Plaines
River, and Illinois River between river miles 83 and 334 by incorporating sampling from
several existing monitoring projects.

Sampled with active gears (Trawls, pulsed-DC electrofishing, small mesh purse seine,
cast net, and beach seine) and passive gears (small mesh gill nets, and mini-fyke nets) in
2015.

Completed 1,691 hours of electrofishing across all years and sites.

Examined 241,311 Gizzard Shad <152 mm (6 in) long in the CAWS and Illinois
Waterway upstream of Starved Rock Lock and Dam from 2010-2015 and found only 2
young Asian carp in Marseilles Pool and none upstream of that.

High catches of young-of-year Asian carp in 2014 and moderate numbers in 2015 in the
LaGrange Pool indicate two consecutive successful recruitment years despite limited to
no recruitment in 2010-2013.

Farthest upstream catch was two young-of-year Silver carp in the Marseilles pool near
Morris, IL, (river mile 256.4) in 2015 which expands the range juveniles have been
detected.

Recommend continued monitoring for young Asian carp.
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Distribution and Movement of Small Asian Carp in the Illinois Waterway — The purpose of this
project is to establish where young Asian carp (YOY to age 2) occur in the IWW through
intensive, directed sampling with gears that target these specific life stages.

e A total of 89,857 fish were collected and analyzed

e Two juvenile Silver Carp (mentioned above in the “Young-of-year and Juvenile Asian
Carp Monitoring” project summary) were collected in Marseilles Pool near river mile
256.4 representing the furthest upstream any juvenile Asian carp have been collected.

Fixed and Random Site Monitoring Downstream of the Dispersal Barrier — This project
includes monthly standardized monitoring with electrofishing gear and commercial fishermen at
fixed and random sites downstream of the Electric Dispersal Barrier. It provides crucial
information on the location of the Asian carp population front, population density, and specific
habitats favored by Asian carp.

e From 2010-2015, an estimated 12,041.5 person-hours were spent sampling at fixed,
random, targeted and additional sites downstream of the Electric Dispersal Barrier.

e A total of 549 hours were spent electrofishing, 923 km (573.5 miles) of trammel and gill
nets were deployed and 1,180 net nights of hoop netting and mini-fyke netting were
conducted.

e A total of 176,192 fish were captured, representing 97 species and 8 hybrid groups.

e No Bighead or Silver Carp were captured in Lockport and Brandon Road pools in all
years sampled, but were collected in Dresden and Marseilles pools (n=1,250 and
n=1,787, respectively), with the highest densities collected in Rock Run Rookery and
Mobil Bay (Figure 3).

e Detectable population front of Asian carp located just north of I-55 Bridge (river mile
280; 47 miles from Lake Michigan). No appreciable change in upstream location of the
population front in past six years.

e Recommend continued sampling below the Electric Dispersal Barrier, utilizing
electrofishing, hoop netting, mini-fyke netting and gill and trammel netting with the
addition of one commercial fishing boat to increase efforts.
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REMOVAL PROJECTS AND EVALUATION

Response Actions in the CAWS — This project uses a threshold framework to support decisions
for response actions to remove any Asian carp from the CAWS upstream of the Electric
Dispersal Barrier with conventional gear or rotenone.

e Based on the criteria of the Rapid Response Matrix there were no rapid response actions
utilized in the CAWS in 2015. Alternatively two Seasonal Intensive Monitoring (SIM)
events were conducted in 2015 yielding no Bighead Carp or Silver Carp being captured
or observed. Refer to the Seasonal Intensive Monitoring report for comprehensive results.

e A total of 240 early detection monitoring samples (250 ml each) were collected upstream
of the dispersal barrier, centrifuged in the mobile lab, and analyzed at WGL. All samples
were negative for both species of Asian carp DNA

e From 2010-2012, eleven rapid response actions with conventional and experimental gears
in the CAWS upstream of the Electric Dispersal Barrier. Eight of the response actions
were triggered by positive detections of Asian carp eDNA.

e We recommend contingency planning for the upper Illinois Waterway to be developed
for future responses.

Barrier Maintenance Fish Suppression — This project provides a fish suppression plan to
support USACE during maintenance operations at the Electric Dispersal barrier. The plan
includes sampling to detect Asian carp downstream of the barriers prior to turning off power,
surveillance of the barrier zone with hydroacoustics, side-scan sonar, and DIDSON sonar during
maintenance operations, and operations to clear fish from between barriers using mechanical or
chemical means.

e The MRWG agency representatives met and discussed the risk level of Asian carp
presence at the Electric Dispersal Barrier System at each primary barrier loss of power to
water and supported one clearing action on 18-19 November 2015.

e A total of 51 fish from 11 species were removed using pulsed DC-electrofishing,
electrified paupier trawling and deep water gill net sets.

e Split-beam hydroacoustics and side-scan sonar assessed the risk of large fish presence
between the barriers on 3 November indicating low fish abundance and no fish over 300
mm. Weekly scans below Barrier 2A were conducted throughout the sampling season
which also contributed to characterizing risk of Asian carp presence.

e No Asian carp were captured or observed during fish suppression operations

Barrier Defense Asian Carp Removal Project — This program was established to reduce the
numbers of Asian carp downstream of the Electric Dispersal Barrier through controlled
commercial fishing. The intent of the project is to reduce the propagule pressure on the Electric
Dispersal Barrier by reducing Asian carp populations in Dresden Island, Marseilles, and Starved
Rock pools.
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Contracted commercial fishers deployed 1,579.2 miles (2,541 km) of gill/trammel net,
5.3 miles (8.5 km) of commercial seine, and 204 hoop nets set in the upper IWW from
2010- 2015.

A total of 79,077 Bighead Carp, 325,096 Silver Carp, and 2,558 Grass Carp were
removed by contracted commercial fisherman from 2010-2015. The total weight of Asian
carp removed was 1,971 tons.

Recommend increased targeted harvest of Asian carp in the upper IWW with contracted
commercial fishers and assisting IDNR biologists. Potential benefits include reduced
Asian carp abundance at and near the detectable population front and the possible
prevention of further upstream movement of populations toward the Electric Dispersal
Barrier and Lake Michigan.

Identifying Movement Bottlenecks and Changes in Population Characteristics of Asian Carp
in the Illinois River — This project encompasses multiple studies with the goal of determining

estimates of Asian carp abundance, biomass, size structure, demographics, natal origin, and rates
of hybridization. The results of the study will be used to create a spatially-explicit model of

Asian carp populations, including an analysis of the probability of inter-pool travel.

Standardized electrofishing surveys indicated Asian carp abundance in the lower pools of
the Illinois River increased in 2015.

The presence of YOY individuals indicated spawning occurred in the lower river.

Bighead and Silver Carp remained a large portion (by abundance and biomass) of the
overall fish community throughout the Illinois River.

Asian carp appear to be responding to harvest efforts in the upper pools, with densities
decreasing in Dresden Island pool from 2012 to 2014.

BARRIER EFFECTIVENESS EVALUATION

Telemetry Monitoring Plan — This project uses ultrasonically tagged Asian carp and surrogate
species to assess if fish are able to challenge and/or penetrate the Electric Dispersal Barrier or
pass through navigation locks.

To date, we have acquired 20.2 million detections from 532 tagged fish.
No live tagged fish have crossed the Electric Dispersal Barriers in the upstream direction

Highest detection rates of tagged Common Carp in Lower Lockport Pool occurs in
shallow backwater sites and immediately below the Electric Dispersal Barriers

Tagged Common Carp utilize the full water column at the Electric Dispersal Barriers and
mean depth at detection did not significantly differ from downstream control sites

Inter-pool movement of tagged fish was observed in both directions between all pools
within the study area in 2015 (Lockport, Brandon, Dresden Island and Marseilles)
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e Tagged Common Carp utilize the full water column within the Brandon Road Lock
chamber during lock operations but stay near the bottom of the lock chamber during
periods between lock operations

e Bighead Carp were detected moving as far upstream as the Wilmington Dam on the
Kankakee River during a rise in the hydrograph

e Total movement distance of Common Carp did not significantly differ from those of
Bighead or Silver Carp in the Dresden Island Pool

Understanding Surrogate Fish Movement with Barriers - This project monitors the movements
of tagged surrogate species in Dresden Island, Brandon Road and Lockport pools and Rock Run
Rookery to assess fish movement between barriers and structures (i.e. the Electric Dispersal
Barrier and locks and dams). Obtaining information on recapture rates of surrogate species helps
verify sampling success using multiple gear types.

* Multiple agencies and stakeholders cooperated in successfully tagging 2,273 fish in
Lockport pool, Brandon Road pool, Dresden Island pool and Rock Run Rookery
(Between March 11, 2015 and December 11, 2015)

* A total of 158 fish were recaptured using pulsed DC-electrofishing, gill nets, trammel
nets and 6 foot diameter hoop nets

* A total of 78 recaptures had tags but showed no movement between barrier structures, 65
recaptures where observed due to caudal fin clip but had no tag to show movement and
15 recapture showed movement through barrier structures and Lock and Dam Structures

* No recaptured fish with a floy tag showed upstream movement through a barrier structure

* Recommend continued tagging of Common Carp, Bigmouth Buffalo, Smallmouth
Buffalo, Black Buffalo and Common Carp x Goldfish hybrid using pulsed DC-
electrofishing, gill nets, trammel nets and 6 foot diameter hoop nets to monitor fish
movement between barrier structures.

Monitoring Fish Abundance, Behavior, and Barge Interactions at the Electric Dispersal
Barrier, Chicago Sanitary and Ship Canal, Illinois — This project uses split-beam
hydroacoustics, side-scan SONAR, DIDSON, and other monitoring tools to assess the ability of
fish the pass through the Electric Dispersal barrier. In 2015, the project focused on assessing the
possibility for barge movement to allow fish to pass through the Electric Dispersal Barrier due to
entrainment.

* Evaluated the potential of barge movement to transport fish through the Electric
Dispersal Barrier and throughout the IWW. Results will be published pending peer
review.

Monitoring Fish Abundance and Spatial Distribution in Lockport, Brandon Road, and
Dresden Island Pools and the Associated Lock and Dam Structures — This project uses
numerous monitoring tools to assess fish populations near the Electric Dispersal Barrier in an
attempt to identify seasonal and temporal trends for fish abundance near the barrier.
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There were significantly greater mean total densities of fish (non-Asian carp) observed
immediately below the Electric Dispersal Barrier during the summer than in spring or
winter.

High relative densities of fish (non-Asian carp) were shown to be present within the
Brandon Road Lock structure during both summer and fall.

Monitoring Fish Abundance and Behavior at the Electric Dispersal Barrier — This project
performs detailed monitoring of fish at the Electric Dispersal Barrier to analyze conditions that
could allow fish to pass through the barrier. Work focused on identifying sizes of fish that can
pass through the barrier, and evaluating the impact of passing barges on the strength of the
electric field.

Schools of small fish (non-Asian carp) were able to breach the narrow array of Barrier [1B
frequently during 2013 (passage in 61% (n= 44 of 72) of samples; Only Barrier IIB active;
water temp. = 22.8-26.8°C)

No fish were observed crossing the IIB narrow array during October 2014 (Barrier I1IA and
IIB active; water temp. = 15.8-17.4°C)

Schools of small fish (non-Asian carp) were able to breach the narrow array of Barrier [1B
during 2015 (passage observed in 11.3% (n=41of 362) of samples, Barrier IIA and IIB
active; water temp. = 21.0-25.1°C); however, we observed large schools of medium sized
juvenile Gizzard Shad (72-102 mm) that did not appear to be able to breach the narrow
array.

During the passage of commercial barge tows the electrical field at Barrier IIB was reduced
(mean=16.7% at center of narrow array).

During the passage of commercial barge traffic in the downstream direction, large
schools of fish (non-Asian carp) were able to move upstream through the entire narrow
array at Barrier [IB in 66% of samples (n=9).

Des Plaines River and Overflow Monitoring - This project included periodic monitoring for
Asian carp presence and spawning activity, in the upper Des Plaines River downstream of the
old Hofmann Dam site. In a second component, efficacy of the Des Plaines Bypass Barrier
constructed between the Des Plaines River and CSSC was assessed by monitoring for any Asian
carp juveniles that may be transported to the CSSC via laterally flowing Des Plaines River
floodwaters passing through the barrier fence.

Collected 6,656 fish representing 53 species and 3 hybrid groups from 2011-2015 via
electrofishing (45.03 hours) and gill netting (131 sets; 16,084 yards).

No Bighead or Silver Carp have been captured or observed through all years of sampling.

One Grass Carp was captured in 2015. Analysis indicated it was triploid. All six Grass
Carp tested since 2013 have been triploid.
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GEAR DEVELOPMENT AND EFFECTIVENESS EVALUATION

Evaluation of Gear Efficiency and Asian Carp Detectability - This project assessed efficiency
and detection probability of gears currently used for Asian carp monitoring (e.g., DC
electrofishing, gill nets, and trammel nets) and others potential gears (e.g., mini-fyke nets, hoop
nets, trap nets, seines, and cast nets) by sampling at 10 sites in the Illinois River, lower Des
Plaines River, and CAWS that have varying carp population densities. Results will inform
decisions on appropriate levels of sampling effort and monitoring regimes, and ultimately
improve Asian carp monitoring and control efforts.

e (Catches of juvenile Silver Carp were substantially lower in 2015 than in 2014. Sampling
during high water periods appeared to be particularly unproductive, as juvenile Asian
carp densities were lower, gear effectiveness was reduced, or some combination of these
factors occurred. Catches of juvenile Asian carp increased during fall 2015 as water
levels normalized.

e Catch rates of mini-fyke nets, beach seines, purse seines, and pulsed-DC electrofishing
were all higher in main channel habitats than in backwater lakes during 2015. Gill nets
were more effective for juvenile Silver Carp in backwater lakes.

e Mini-fyke nets appear to consistently capture the highest total numbers of juvenile Silver
Carp across years, and were the only gear to capture juvenile Bighead Carp in 2015.
However, on average, pulsed-DC electrofishing provided higher catch rates per sample,
particularly during flood conditions. Beach seines and purse seines produced similar
lower catch rates, but captured different size groups of juvenile Asian carp. No age-0
Asian carp were captured in gill nets or cast nets during 2015, although gill nets did
capture age-1 Silver Carp.

e Asian carp appear to shift from nearshore habitats to deeper areas as they increase in size
during their first two years of life. Beach seines that sample shoreline areas captured the
smallest sizes of juvenile Silver Carp (mean = 37 mm), whereas offshore sampling with
purse seines (mean = 53 mm), pulsed-DC electrofishing (mean = 61 mm), and gill nets
(mean = 153 mm) collected larger individuals.

Exploratory Gear Development - Innovative techniques are being developed and evaluated for
their ability to detect, monitor, and remove invasive carp of all sizes in varying habitats. If
effective, gears may be used in place of rotenone for removal actions in the CAWS, for
commercial fishing in the lower Illinois River, and incorporated into risk assessment and
management plans of these nuisance fish.

o Standardizing the anode configuration for the paupier allows for determination of the
electrofishing capabilities under varying environmental conditions.

o Longer towlines result in a wider net spread for surface trawling which enables a larger
volume of water to be sampled.

e The dozer trawl is an inexpensive modification to standard fishing boats that can sample
shallow habitats and a variety of water velocities.

ES-10
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e Testing of a modified purse seine shows promise for capture of invasive carps.

e Videos of electrified paupier provide a method to estimate densities of Silver Carp and
behavioral responses to electrofishing settings in all seasons.

Unconventional Gear Development - The goal of this project is to develop an effective trap or
netting method capable of capturing low densities of Asian carp in the deep-draft canal and river
habitats of the CAWS, lower Des Plaines River, upper Illinois River, and possible Great Lakes
spawning rivers.

e Pound nets are being used for ongoing research, monitoring, and control efforts on the
Illinois Waterway. Pound nets are being used in collaboration with USGS to test feeding
attractants and sound stimuli for attracting/deterring Asian carp. They are being used by
IDNR in the upper IWW as part of monitoring and control activities.

e Pound nets are capable of capturing large numbers of fish, and produce substantially
higher catch rates of Asian carp than traditional entrapment gears in backwater habitats.

e [Estimation of the effort required to deploy, maintain, and retrieve various entrapment
gears indicates that pound nets are the most cost effective gear type for capturing Asian
carp in backwater lake habitats due to their high catch rates relative to the labor hours
invested.

Monitoring Adult Asian Carp Using Netting with Supplemental Capture Techniques — The
purpose of this project is to evaluate the use of supplemental techniques to improve the
effectiveness of net gears for capturing Asian carp. Electrofishing and sound are being
evaluated as supplemental capture techniques.

e 802 fish were caught using gill and trammel nets

e 33,650 yards of gill or trammel net were fished

¢ Gill and trammel nets yielded an overall CPUE of 2.38 fish per 100 yards of net

o A total of 15 different species were captured in gill and trammel nets

e 451 Asian carp were captured via gill or trammel nets

e Opverall Asian carp CPUE using gill and trammel nets was 1.34 fish per 100 yard of net
e The furthest upstream Asian carp was collected at 41.39611; -88.22886 in Dresden Island
e CPUE for capture technique was statically different in the Peoria Pool analysis

e FElectrofishing was the most proficient supplemental capture technique

e Electrofishing yielded a CPUE of 6.12 fish per 100 yards of net for all fish

e FElectrofishing yielded a CPUE of 4.33 fish per 100 yards of net for Asian carp

e Directional sound yielded a CPUE of 0.75 fish per 100 yards of net for all fish

¢ Directional sound yielded a CPUE of 0.19 fish per 100 yards of net for Asian carp

e Non-directional sound yielded a CPUE of 0.82 fish per 100 yards of net for all fish

ES-11
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e Non-directional sound yielded a CPUE of 0.05 fish per 100 yards of net for Asian carp
e 444 fish were collected using the supplemental electrofishing capture technique

e 332 Asian carp were collected using the supplemental electrofishing capture technique

An Assessment of Water Guns to Deter Asian Carp — This project focused on determining
whether water guns, which shoot high-pressure jets of water into the water column, could act as
an effective means for controlling Asian carp.

e Field tests of water gun arrays were tested with wild Asian carp

e Asian carp did not appear to be deterred by water guns, likely limiting their utility as a
control method.

ALTERNATIVE PATHWAY SURVEILLANCE

Alternative Pathway Surveillance in Illinois — Law Enforcement - This project creates a more
robust and effective enforcement component of IDNR’s invasive species program by increasing
education and enforcement activities at bait shops, bait and sport fish production/distribution
facilities, fish processors, and fish markets/food establishments known to have a preference for
live fish for release or food preparation. A second component conducts surveys at urban fishing
ponds in the Chicago Metropolitan area included in the IDNR Urban Fishing Program as well as
ponds with positive detections for Asian carp eDNA using conventional gears (electrofishing and
trammel/gill nets) in an effort to remove potential accidentally stocked Bighead or Silver Carp.

e The Invasive Species Unit organized an operation to simultaneously inspect two fish
trucks from a non-resident aquatic life dealer at two separate delivery locations. The
detail involved four uniformed CPOs and the Invasive Species Unit. Information
received by the Unit indicated the company was importing live Grass Carp and VHS
susceptible species without permits. A testing protocol and a course of action to get any
illegally imported fish to a testing facility was developed prior to the operation. The
company did not have any illegal species in the shipments that were inspected.

e [SU initiated an investigation and identified an out-of-state resident illegally selling live
Rusty Crayfish in Illinois.

e [SU conducted random commercial inspections of five aquaculture facilities in Northern
[linois. Five additional illegal aquaculture facilities were found to be raising live
Tilapia. A total of 11 violations were documented.

e The Invasive Species Unit inspected a fish truck delivering live fish in Chicago’s
Chinatown. The company had previously been cited for importing Grass Carp (diploid)
without a restricted species permit, selling aquatic life without a non-resident aquatic life
dealer’s license, and importing VHS susceptible species without permits. The owner of
the company received a citation for selling aquatic life without a non-resident aquatic life
dealer’s license for the second time.
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The Invasive Species Unit initiated an investigation into an out-of-state company
importing live Asian Swamp Eels into Chicago without a restricted species transportation
permit and VHS import permits. The company was also importing live American Eels
without a threatened species permit, and the company did not have the required non-
resident aquatic life dealer’s license.

The Invasive Species Unit documented the first reported sale of Snakeheads in Chicago.
Although the Snakeheads were frozen, they were not eviscerated which raised concerns
of whether they were being imported alive or dead. Snakeheads are on the Federal and
State injurious species list, which means they cannot be possessed alive. The grocery
store where ISU observed the Snakeheads was given a written warning for not having an
aquatic life dealer’s license. ISU worked with the USFWS to determine shipping
information for the Snakeheads.

Alternative Pathway Surveillance in Illinois — Urban Pond Monitoring — This project focuses
on sampling and removing Asian carp from urban fishing ponds in the Chicago area, to prevent
the potential incidental or intentional transport of fish from these ponds to the CAWS or Lake
Michigan.

Thirty-two Bighead Carp have been removed from five Chicago area ponds using
electrofishing and trammel/gill nets since 2011; three of which are on display at the
Shedd Aquarium in Chicago.

Eight Bighead Carp and one Silver Carp killed by either natural die-off or pond
rehabilitation with piscicide have also been removed from Chicago area ponds.

Eighteen of the 21 IDNR Chicago Urban Fishing Program ponds have been sampled with
nets and electrofishing.

All eight Chicago area fishing ponds with positive Asian carp eDNA detections have
been sampled with electrofishing and trammel/gill nets.

An attempt will be made to sample Elliot Lake in 2016, which is the last remaining pond
that needs to be sampled.
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INTRODUCTION

The 2015 Interim Summary Report (ISR) presents a comprehensive accounting of project results
from activities completed by the Asian carp Monitoring and Response Workgroup in 2015.
These projects have been carefully selected and tailored to contribute to the overall goal of
preventing Asian carp from establishing self-sustaining populations in the Chicago Area
Waterway System (CAWS) and Lake Michigan. Efforts to prevent the spread of Asian carp to
the Great Lakes have been underway for over 6 years. Over the course of this time, goals,
objectives, and strategic approaches have been refined to focus on five key objectives:

1) Determination of the distribution and abundance of any Asian carp in the CAWS, and use
this information to inform response removal actions;

2) Removal of any Asian carp found in the CAWS to the maximum extent practicable;

3) Identification, assessment, and reaction to any vulnerability in the current system of
barriers to prevent Asian carp from moving into the CAWS;

4) Determination of the leading edge of major Asian carp populations in the Illinois River
and the reproductive successes of those populations; and

5) Improvement of the understanding of factors behind the likelihood that Asian carp could
become established in the Great Lakes.

The projects presented in this document represent the results of efforts undertaken during 2015 to
further the implementation of each of these objectives.

BACKGROUND

The term “Asian carp” generally refers to four species of carp native to central and eastern Asia
that were introduced to the waters of the United States and have become highly invasive. The
four species generally referred to with the “Asian carp” moniker are Bighead Carp
(Hypophthalmicthys nobilis), Silver Carp (Hypophthalmicthys molitrix), Grass Carp
(Ctenopharyngodon idella), and Black Carp (Mylopharyngodon piceus). In this document, the
term “Asian carp” refers only to Bighead Carp and Silver Carp, except where otherwise
specifically noted.

Asian carp are native to central and eastern Asia, with wide distribution throughout eastern
China. They typically live in river systems, and in their native habitats have predators and
competitors that are well adapted to compete with Asian carp for food sources, thus limiting their
population growth. In the early 1970s, Asian carp were intentionally imported to the US for use
in aquaculture and wastewater treatment detention ponds. In these settings, Asian carp were
used to control the growth of weeds and algae and pests. Flooding events allowed for the
passage of Asian carp from isolated detention ponds to natural river systems. By 1980, Asian
carp had been captured by fishermen in river systems in states including Arkansas, Louisiana,
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and Kentucky. Flooding events during the 1980s and 1990s allowed Asian carp to greatly
expand their range in natural river systems. Asian carp are currently wide spread in the
Mississippi River basin, including the Ohio River, Missouri River, and Illinois River. Areas with
large populations of Asian carp have seen an upheaval of native ecosystem structure and
function. Asian carp are voracious consumers of phytoplankton, zooplankton, and
macroinvertebrates. They grow quickly and are highly adapted for feeding on these organisms,
allowing them to outcompete native species, and quickly grow too large for most native
predators to prey upon. As a result, their populations have exploded in the Mississippi River
basin.

The expansion of Asian carp populations throughout the central US has had enormous impacts
on local ecosystems and economies. Where Asian carp are present, the native ecosystems have
been altered, resulting in changes to the populations and community structure of aquatic
organisms. The trademark leaping behavior of silver carp when startled has also impacted
recreational activities where they are populous, presenting a new danger to people on the water.
Current academic studies estimate that the economic impact of Asian carp is in the range of
billions of dollars per year. A central focus of governmental agencies is preventing the spread of
Asian carp to the Great Lakes. Ecological and economic models forecast that the introduction of
Asian carp to the Great Lakes could have enormous impacts.

In response to threat posed to the Great Lakes by Asian carp, the Asian Carp Regional
Coordinating Committee and the Asian Carp Monitoring and Response Workgroup present the
following projects to further the understanding of Asian carp, improve methods for capturing
Asian carp, and directly combat the expansion of Asian carp range.
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Seasonal Intensive Monitoring in the CAWS

Justin Widloe, Tristan Widloe, Blake Bushman, Brennan Caputo, David
Wyffels, Luke Nelson, Matthew O'Hara and Kevin Irons, Blake Ruebush
(Illinois Department of Natural Resources)

Participating Agencies. Illinois Department of Natural

Resources (lead); lllinois Natural History Survey, U.S. “"Link to mapping tool
Fish and Wildlife Service, U.S. Army Corps of - Link to 2016 plan
Engineers, and Southern Illinois University (field
support); U.S. Coast Guard (waterway closures when
needed), U.S. Geological Survey (flow monitoring when
needed); Metropolitan Water Reclamation District of
Greater Chicago (waterway flow management and
access); and U.S. Environmental Protection Agency and
Great Lakes Fishery Commission (project support).

Introduction and Need: Detections of Asian carp

eDNA upstream of the Electric Dispersal Barrier in 2009 initiated development of a monitoring
plan using boat electrofishing and contracted commercial fishersto sample for Asian carp at five
fixed sites upstream of the barrier. In addition, random area sampling began in 2012 to increase
the chance of encountering Asian carp in the CAWS beyond the designated fixed sites. Based on
the extensive sampling upstream of the Electric Dispersal Barrier from 2010 through 2013 (682
hours of electrofishing, 445.8 km [277 miles] of gill/trammel net, 2.2 km [1.4 miles] of
commercia seine hauls) and because only one Bighead Carp was collected in Lake Calumet in
2010, fixed site and random area sampling effort was reduced upstream of the barrier to two
Seasonal Intensive Monitoring (SIM) events starting in 2014. The reduction in effort upstream
of the Electric Dispersal Barrier will alow for increased monitoring downstream of the barrier.
The increase in sampling downstream of the Electric Dispersal Barrier will focus efforts on the
leading edge of the Asian carp population, which will serve to reduce their numbersin this area,
thus mitigating the risk of individuals moving upstream toward the Electric Dispersal Barrier and
Lake Michigan by way of the CAWS. Results from SIM upstream of the Electric Dispersal
Barrier will contribute to our understanding of Asian carp abundancesin the CAWS and guide
conventional gear or rotenone rapid response actions designed to remove Asian carp in the event
they are captured or observed.

Objectives:
(1) Remove Asian carp from the CAWS upstream of the Electric Dispersal Barrier when
warranted; and
(2) Determine Asian carp population abundance through intense targeted sampling efforts at
locations deemed likely to hold fish.

Project Highlights:
e Completed two 2-week SIM events with conventional gears in the CAWS upstream of
the Electric Dispersal Barrier in 2015.
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e Estimated 2,280 person-hours were spent to complete 106 hours of electrofishing, set
74.4 km (46.2 miles) of trammel/gill net, 2.2 km (1.4 miles) of commercial seine, and 16
net-days.

e Acrossall locations and gearsin 2015, sampled 35,728 fish representing 60 species and 2
hybrid groups.

e Since 2010, an estimated 21,533 person-hours were spent to complete 875.4 hours of
electrofishing, set 599 km (372.2 miles) of gill/trammel net and 6 km (3.7 miles) of
commercia seine and 41.2 net-days

e A tota of 314,719 fish representing 71 species and six hybrid groups were sampled,
including 1,323 Banded Killifish (state threatened species) from 2010 to 2015.

e Examined 99,314 YOY Gizzard Shad since 2010 and found no Asian carp

e Since 2010, 17 non-native species have been captured accounting for 14 percent of the
total fish caught and 22 percent of the total species

e No Bighead Carp or Silver Carp have been captured or observed since 2011 (one Bighead
Carp in Lake Calumet in 2010).

e Recommend continued use of SIM in the CAWS upstream of the Electric Dispersal
Barrier for localized detection and removal of Asian carp

Methods:
Pulsed DC-électrofishing, trammel and gill nets, deep water gill nets, tandem trap nets, and a

commercia seine were used to monitor for Asian carp in the CAWS upstream of the Electric
Dispersal Barrier (Figure 1). Trammel and gill nets were 3 meters (10 feet) deep x 91.4 meters
(300 feet) long in bar mesh sizes ranging from 88.9 to 108 mm (3.5 to 4.25 inches). Deep water
gill netswere 9.1 meters (30 feet) deep x 91.4 meters (300 feet) long with bar mesh sizes ranging
from 69.9 to 88.9 mm (2.75-3.5 inches).
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Figure 1. Location of M in the CAWS upstream of the Electric Dispersal Barrier.

The commercia seine was 9.1 meters (30 feet) deep x 731.5 meters (2,400 feet) long and had a
cod end made of 50.8 mm (2.0 inch) bar mesh netting. The goal was to complete a minimum of
150 electrofishing runs and 150 net sets (trammel/gill nets and deep water gill nets) during each
2-week event.

Electrofishing Protocol — Each boat used pulsed DC-electrofishing with two dip-netters to
collect stunned fish. Location of each electrofishing transect were identified with GPS
coordinates. Electrofishing runs began at each coordinate and continued for 15 minutesin a
downstream direction in waterway main channels (including following the shoreline into off-
channel areas) or in a counter-clockwise direction in Lake Calumet. Adult Common Carp were
counted without capture, and all other fish were netted, placed in a holding tank, and then
identified and counted, after which they were be returned live to the water. Because of
similarities in appearance and habitat use, YOY Gizzard Shad < 152.4 mm (6 inches) long were
examined closely for the presence of YOY Asian carp and enumerated.

Netting Protocol — Contracted commercia fishers were used for net sampling at fixed and
random sites. Setswere of short duration and include driving fish into the nets with noise (for
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example, plungers on the water surface, pounding on boat hulls, or revving trimmed up motors).
In Lake Calumet, a 731.5 meter (2,400 feet) commercial seine was also used. Netswere
attended at al times. Locations for each net set were located and identified with GPS
coordinates. Captured fish were identified to species, enumerated, and released.

Decontamination Protocol: Consistent with findings from the 2013 ECALS, the potential for
Asian carp genetic material in eDNA samples exists as the result of residual material on
sampling equipment (boats and netting gear). Efforts were taken monitoring upstream of the
Electric Dispersal Barrier in 2013 to minimize the potential for eDNA contamination. In
response to these findings the MRWG developed a Hazard Analysis and Critical Control Points
(HACCP) plan to address the transport of eDNA and unwanted aquatic nuisance species. The
decontamination protocol included the use of hot water pressure washing and chlorine washing
(10 percent solution) of boats and potentially contaminated equipment for al agency boats
participating in the SIM (see Monitoring and Response Plan for Asian carp in the Upper Illinois
River and Chicago Area Waterway System [MRP], Best Management Practices to Prevent the
Spread of Aquatic Nuisance Species during Asian carp Monitoring an Response Field
Activities). Additionally, IDNR and contracted commercial fishers used nets that are site-
specific to the CAWS and are used for monitoring efforts upstream of the Electric Dispersal
Barrier.

Resultsand Discussion: SIM took place during the weeks of June 9, June 16, September 15,
and September 22, 2015, upstream of the Electric Dispersal Barrier. As established in the 2014
MRP, sampling for Bighead Carp and Silver Carp eDNA preceded SIM (see Strategy for eDNA
Monitoring in the CAWS interim summary).

The reduced sampling effort protocols established in 2014 upstream of the barrier (CAWS) were
followed in 2015 to continue to focus additional monitoring effort on the leading edge of the
Asian carp population below the Electric Dispersal Barrier (Figure 2). Effort in 2015 was 106
hours of electrofishing (422 transects) with an estimated 990 person-hours, 74.4 km (46.2 miles)
of trammel/gill netting (441 sets), 2.2 km (1.4 miles) of commercia seine and four tandem trap
nets, with an estimated 1,125, 135 and 30, person-hours utilized (Table 1). Across all locations
and gears, 35,728 fish representing 60 species and two hybrid groups were sampled in 2015
(Table 1). Gizzard Shad, Common Carp, Freshwater Drum, and White Sucker were the
predominant species, comprising 66 percent of all fish sampled. Thirteen non-native species
were aso sampled, which included Common Carp and Common Carp x Goldfish hybrids, Round
Goby, Alewife, Goldfish, White Perch, Oriental Weatherfish, Grass Carp, Threadfin Shad,
Chinook Salmon, Coho Salmon, Tilapia, and Rainbow Trout. Non-native species made up 21
percent of the total species collected and 17 percent of the total fish in 2015. Two hundred
seventeen Banded Killifish, a state threatened species, were also collected. They were identified
and returned to the water alive. No Bighead Carp or Silver Carp were captured or observed



Seasonal Intensive Monitoring in the CAWS

during SIM in 2015. In addition, we examined 11,535 YOY Gizzard Shad and found no Y QY
Asian carp.
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Figure 2. Total electrofishing and trammel/gill netting effort at fixed and random sites in the CAWS
upstream of the Electric Dispersal Barrier, 2010-2015.

Since 2010, an estimated 21,533 person-hours were expended monitoring fixed and random sites
in the CAWS upstream of the Electric Dispersal Barrier. Tota effort was 875.4 hours of
electrofishing (3,486 transects), 599 km (372.2 miles) of gill/trammel net (3,140 sets), 6 km (3.7
miles) of commercia seine hauls, and 41.2 net-days of hoop and trap nets (15 sets) from 2010 to
2015 (Table 2). The use of hoop nets and trap nets was suspended after 2013 based on the low
gear efficiency. A total of 314,763 fish representing 71 species and three hybrid groups have
been sampled since 2010 (Table 4). Gizzard Shad, Common Carp, Bluegill, Largemouth Bass,
Bluntnose Minnow, and Pumpkinseed were the predominant species sampled, accounting for 77
percent of all fish collected. Since 2010, 17 non-native species have been caught, which include
Common Carp and Common Carp x Goldfish hybrids, Alewife, Goldfish, White Perch, Round
Goby, Oriental Weatherfish, Threadfin Shad, Rainbow Trout, Grass Carp, Brown Trout,
Chinook Salmon, Coho Salmon, Tilapia, Rainbow Smelt, Silver Arrowana, and Threespine
Stickleback. Non-native species constitute 14 percent of the total fish caught and 24 percent of
the total species. Banded Killifish, a state threatened species, have been routinely collected
during our monitoring effortsin the CAWS. To date, 1,323 Banded Killifish have been sampled
at fixed and random sites upstream of the Electric Dispersal Barrier. No Bighead Carp or Silver
Carp were captured or observed in the CAWS upstream of the Electric Dispersal Barrier from
2011 to 2015. One Bighead Carp was caught in atrammel net in Lake Calumet in 2010.
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Furthermore, 99,314 YOY Gizzard Shad have been examined since 2010 with no YOY Asian
carp being identified.

Recommendation: We recommend continued use of SIM in the CAWS upstream of the
Electric Dispersal Barrier. SIM with conventional gears represents the best available tool for
localized detection and removal of Asian carp to prevent them from becoming established in the
CAWS or Lake Michigan.
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Table 1. Summary of effort and catch data for Seasonal Intensive Monitoring in the CAWS upstream of
the Electric Dispersal Barrier, 2015.

Lake N. Branch
Calumet/Calumet Little Calumet S. Branch Chi. Chicago Chi. River/N.

River River/Cal Sag River/CSSC River Shore Total
Electrofishing Effort
Estimated person-hours 450 9%5 190 22 233 990
Samples (transects) 142 75 78 10 117 422
Electrofishing hours 355 19.0 195 25 295 106.0
Electrofishing Catch
All fish (N) 6,374 8,480 6,273 313 7,109 28549
Species (N) 46 48 36 10 38 60
Hyhbrids (N) 1 0 2 0 1 2
Bighead Carp (N) 0 0 0 0 0 0
Silver Carp (N) 0 0 0 0 0 0
CPUE (fish/hr) 1795 446.3 3217 125.2 241.0 262.7
Netting Effort
Estimated person-hours 345 230 254 35 261 1,125
Samples (net sets) 127 0 89 24 111 441
Miles of net 151 9.9 10.2 14 100 46.6
Netting Catch
All fish (N) 452 172 174 175 72 1,062
Species (N) 1 10 3 1 2 13
Hyhbrids (N) 0 1 0 1 1 1
Bighead Carp (N) 0 0 0 0 0 0
Silver Carp (N) 0 0 0 0 0 0
CPUE (fish/100 yds of net) 17 1.0 1.0 2.9 0.4 14
Seine Effort
Estimated person-hours 135 - - - - 135
Samples (seine hauls) 3 - - - - 3
Miles of seine 14 - - - - 14
Seine Catch
All fish (N) 5,989 - - - - 5,989
Species (N) 14 - - - - 14
Hybrids (N) 0 - - - - 0
Bighead Carp (N) 0 - - - - 0
Silver Carp (N) 0 - - - - 0
CPUE (fish/seine haul) 1996.3 - - - - 1,996.3
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Table 1. Continued.

Lake N. Branch
Calumet/Calumet Little Calumet S. Branch Chi. Chicago Chi. River/N.

River River/Cal Sag River/CSSC River Shore Total
Tandem Trap Net
Estimated person-hours 30 - - - - 30
Sanples 4 - - - - 4
Trap Net Catch
Allfish(N) 172 - - - - 172
Species(N) 16 - - - - 16
Hybrids (N) 0 - - - - 0
Bighead Carp (N) 0 - - - - 0
Silver Carp (N) 0 - - - - 0

CPUE (fishvseine hai) 10.75 - - - - 10.75

10
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Table2. Summary of effort and catch data for all fixed and random site monitoring in the CAWS
upstream of the Electric Dispersal Barrier, 2010-2015.

2010 2011 2012 2013 2014 2015 Tota

Electrofishing Effort

Estimated person-hours 1280 2180 4330 1528 945 990 11,253
Samples (transects) 519 844 765 588 348 422 3486
EF (hrs) 1300 211.0 1920 1493 871 1060 8754
Electrofishing Catch

All fish (N) 33688 52385 97510 45443 24492 28549 282,067
Species (N) 51 58 59 56 56 61 69
Hybrids (N) 3 3 3 2 2 2 6
Bighead Carp (N) 0 0 0 0 0 0 0
Silver Carp (N) 0 0 0 0 0 0 0
CPUE (fish/hr) 2501 2483 5079 3044 2812 2693 322.2
Netting Effort

Estimated person-hours 885 1725 3188 1932 1125 1125 9980
Samples (net sets) 208 339 699 959 440 441 3136
TRA/GIL (mi) 23.8 67.0 8lL7 1049 482 466 3722
Netting Catch

All fish (N) 2439 4923 3060 4195 1461 1062 17,140
Species (N) 17 20 20 30 18 13 32
Hybrids (N) 1 1 1 1 1 1 1
Bighead Carp (N) 1 0 0 0 0 0 1
Silver Carp (N) 0 0 0 0 0 0 0

CPUE (fish/100 yds of net) 5.8 4.2 2.1 2.3 17 13 3.0
Seine Effort

Estimated person-hours - - - 135 135 135 270
Samples (seine hauls) - - - 3 2 3 7
Miles of seine - - - 14 09 14 23
Seine Catch

All fish (N) - - - 7577 1725 5989 9302
Species (N) - - - 15 11 14 16
Hybrids (N) - - - 1 0 0 1
Bighead Carp (N) - - - 0 0 0 0
Silver Carp (N) - - - 0 0 0 0

CPUE (fish/seine haul) - - - 25257 8625 199%6.3 13289
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Table 2. Continued.

2010 2011 2012 2013 2014 2015 Tota
Hoop/Trap Net/Tandem Trap Net

Estimated person-hours - - - - - 30 -
Samples (sets) - - - 11 - 4 15
Net-days - - - 252 - 16 412
Hoop/Trap Net/Tandem Trap Net Catch

All fish (N) - - - 93 - 172 265
Species (N) - - - 17 - 17 17
Hybrids (N) - - - 0 - 0 0
Bighead Carp (N) - - - 0 - 0 0
Silver Carp (N) - - - 0 - 0 0

CPUE (fishVnet-day) - - . 37 - 1075 64

12
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Table 3. Total number of fish captured with electrofishing, trammel/gill nets and commercial seinein the CAWS upstream of the Electric
Dispersal Barrier during Seasonal Intensive Monitoring, 2015. | = introduced species, ST = state threatened species.

Little Calumet S. Branch Chi N. Branch Chi
Lake Calumet/ Calumet River River/Cal Sag River/CSSC Chicago River River/N. Shore
Electro- . . . Tandem .. Trammel/ HElectro- Trammel/ Electro- Trammel/ Electro- Trammel/  All

Species fishing | TeVGl Net Commercidl Sane et HPMOINNG i Nt fishing Gill Netfising_ Gill Net_fishing_ Gl Net_Sites

Gizzard Shad < 6 in 107 5018 3,455 191 2,764 11,535
Common Carp | 784 200 2 39 1272 134 1531 171 37 68 878 141 5,257
Gizzard Shad > 6 in 300 7 2,762 8 289 1 455 40 448 1 4311
Freshwater Drum 75 156 2,285 19 58 11 1 3 2 2,610
White Sucker 88 33 9 1,456 1,586
Largemouth Bass 639 1 8 6 236 1 103 23 291 1,308
Pumpkinseed 458 34 480 163 107 1,242
Yellow Perch 896 4 52 125 1,077
Channel Catfish 42 12 831 21 48 1 10 16 981
Blurtnose Minnow 403 146 64 103 716
Golden Shiner 86 120 209 272 687
Bluegill 159 1 12 111 120 10 166 579
Smallmouth Bass 457 7 8 472
Alewife | 295 1 66 362
Emerald Shiner 108 215 5 1 11 340
Rock Bass 289 1 5 295
Black Bullhead 183 18 3 37 241
Green Surflish 120 18 23 64 225
Banded Killifish ST 162 413 9 3 217
Smalimouth Buffalo 114 21 58 3 5 201
Round Goby | 166 17 3 2 3 191
Fathead Minnow 141 26 5 12 184
Goldfish | 12 1 50 26 1 33 123
Yellow Bullhead 23 19 14 29 115
Black Crappie 25 5 9 6 1 4 63 113
Spotfin Shiner 31 30 2 47 110
White Bass 28 4 12 36 5 85
Spottail Shiner 24 5 1 45 75

13
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Table 3. Continued.

Lake Calumet/ Calumet River Little Calumet S. Branch Chi Chicago River N. Branch Chi
Electro- . . . Tandem . Trammel/ Electro- Trammel/ Electro- Trammel/ Electro- Trammel/  All

Species fighing |TATMe/GIl Net Commercial Sane o UG Nt figing GilNet  fising GillNet  fishing Gill Net  Sites

Black Buffalo 3 36 19 16 74
White Perch | 16 3 28 4 3 54
Brook Silverside 24 20 44
Brown Bullhead 36 1 1 1 39
Quillback 35 2 2 39
White Crappie 1 1 5 1 10 18
Bigmouth Buffalo 1 13 2 1 17
Common Shiner 2 3 11 16
Carp x Goldfish hybrid | 1 4 4 3 12
Blackstripe Topminnow 9 2 11
Creek Chub 8 3 11
River Shiner 1 10 11
Bowfin 5 3 2 10
Coho Samon| 10 10
Oriental Weatherfish | 2 3 5 10
Rainbow Trout | 9 1 10
Silver Redhorse 9 1 10
River Carpsucker 7 1 8
Walleye 1 1 5 1 8
Flathead Catfish 1 2 3 1 7
Golden Redhorse 7 7
Grass Pickerel 5 2 7
Hybrid Sunfish 1 5 6
Orangespotted Sunfish 1 4 1 6
Bullhead Minnow 5 1 6
Chinook Salmon | 4 1 5
GrassCarp | 2 1 2 5
Mimic Shiner 5 5
Tilapia | 1 4 5
Yellow Bass 2 1 1 4
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Seasonal Intensive Monitoring in the CAWS

Table 3. Continued.

Lake Calumet/ Calumet River Little Calumet S. Branch Chi Chicago River N. Branch Chi
Electro- . . . Tandem .. Trammel/ Electro- Trammel/ Electro- Trammel/ Electro- Trammel/ Al
Species fighing | "ATMe/GIl Net Commercial Sane o UG Nt figing GilNet  fising GillNet fising Gill Net  Sites
Certral Mudminnow 1 1 1 3
Channel Shiner 3 3
Skipjack Herring 3 3
Unidentified Salmonid 1 1 2
Log Perch 1 1
Longnose Gar 1 1
Unidentified Madtom 1 1
Threadfin Shad | 1 1
Total fish 6,372 439 5,987 171 8,472 174 6,269 175 313 72 7,087 145 35,728
Species (N) a7 11 14 16 48 10 36 3 10 1 64 5 60

Hybrids (N ) 1 - - - - 1 2 - - 1 - 1 2
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Seasonal Intensive Monitoring in the CAWS

Table 4. Total number of fish captured in the CAWS upstream of the Electric Dispersal Barrier,
2010-2015. | = introduced species, ST = dtate threatened species.

Species 2010 2011 2012 2013 2014 2015 All Years
Gizzard Shad < 6 in 11,834 13,897 36,315 15,896 9,837 11,535 99,314
Gizzard Shad > 6 in 5277 7978 19,272 16,756 2,740 4311 56,334
Common Carp | 7,061 7,956 7699 6,703 4379 5257 39,055
Bluegill 1,105 4,703 6,966 4,012 522 579 17,887
Largemouth Bass 2,800 3,304 3,778 1639 2422 1308 15341
Bluntnose Minnow 1,165 3,556 5954 2,005 1,153 716 14,549
Pumpkinseed 807 3,458 4,087 1,553 947 1,242 12,094
Freshwater Drum 229 1,261 568 1,650 539 2,610 6,857
Golden Shiner 739 1474 2,708 639 492 687 6,739
Spotfin Shiner 628 1,565 1548 1,317 332 110 5,500
White Sucker 514 993 708 365 698 1,586 4,864
Emerald Shiner 873 831 2,021 413 191 340 4,669
Brook Silversde 396 959 1,845 311 110 44 3,665
Green Surffish 147 784 1,243 264 163 225 2,826
Y ellow Perch 340 292 303 179 395 1,077 2,586
Channel Catfish 122 186 121 898 164 981 2,472
Smallmouth Bass 103 148 365 133 792 472 2,013
Western Mosquitofish 3 168 1,614 92 11 - 1,888
Alewife | 73 674 221 348 124 362 1,802
Banded Killifish ST 3 58 409 465 171 217 1,323
Rock Bass 42 74 154 195 410 295 1,170

Goldfish | 287 286 249 110 79 123 1,134
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Seasonal Intensive Monitoring in the CAWS

Table 4. Continued.

Species 2010 2011 2012 2013 2014 2015 All Years
Black Buffalo 251 497 79 111 51 74 1,063
Y ellow Bullhead 87 229 312 143 95 115 981
White Perch | 234 205 166 154 33 54 846
Smallmouth Buffalo 145 182 98 88 121 201 835
Round Goby | 32 57 183 168 173 191 804
Black Bullhead 45 75 115 92 78 241 646
Spottail Shiner 72 150 188 38 95 75 618
Fathead Minnow 121 82 30 20 25 184 462
White Bass 77 70 51 76 62 85 421
Quillback 43 213 52 37 31 39 415
Blackstripe Topminnow 8 144 178 44 17 11 402
Black Crappie 54 80 40 61 47 113 395
Hybrid Sunfish 31 82 117 15 8 6 259
Orangespotted Sunfish 19 92 112 14 15 6 258
Orienta Weatherfish | 12 70 89 33 13 10 227
Carp x Goldfish hybrid | 41 71 50 24 15 12 213
Bigmouth Buffalo 18 36 38 77 15 17 201
Bullhead Minnow 89 51 25 6 171
Y ellow Bass 85 40 25 10 1 4 165
Brown Bullhead 2 33 79 8 15 39 176
Chinook Salmon | 23 26 41 41 3 5 139
White Crappie 23 31 20 30 6 18 128
Creek Chub 3 23 68 14 1 11 120
Threadfin Shad | 13 89 4 1 107
River Carpsucker 8 37 8 1 8 62
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Seasonal Intensive Monitoring in the CAWS

Table 4. Continued.

Species 2010 2011 2012 2013 2014 2015 All Years
Centra Mudminnow 20 14 9 10 3 56
Rainbow Trout | 1 16 18 2 2 10 49
Flathead Catfish 5 12 5 6 7 7 42
GrassCarp | 3 12 7 1 5 5 33
Age-0 fish 26 5 31
Bowfin 2 3 4 2 7 10 28
Walleye 4 7 3 5 1 8 28
Coho Samon | 4 1 3 3 10 21
Comnon Shiner 1 4 16 21
Warmouth 5 9 6 20
Brown Trout | 1 6 1 11 19
Northern Pike 2 6 1 7 2 18
Sand Shiner 2 7 3 6 18
Unidentified Salmonid 12 4 2 18
Grass Pickerel 7 3 7 17
Silver Redhorse 3 10 13
River Shiner 11 11
Tilapial 1 3 5 9
White Perch x Y ellow Bass Hybrid 8 1 9
Ghost Shiner 4 3 7
Golden Redhorse 7 7
Spotted Sucker 2 4 6
Mimic Shiner 5 5
Unidentified Buffalo 5 5
Lake Trout 1 2 3
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Table 4. Continued.

Seasonal Intensive Monitoring in the CAWS

Species

2010 2011 2012 2013

2014

2015 All Years

Channel Shiner
Skipjack Herring
Unidentified Minnow
Unidentified Sunfish
Burbot

Largescale Stoneroller
Rainbow Smeit |

Log Perch

Longnose Gar
Unidentified Madtom
Bighead Carp |

Central Stoneroller
Johnny Darter

Mottled Sculpin
Non-Carp minnow spp.
Silver Arrowanal
Spotted Gar
Threespine Stickleback |

N

1

3
3

[EEN

3

PR RPRRPRRPRPRPRPRPEPREPNNMNNDOWWW

Total fish

Species (N)
Hybrids (N)

38,137 59,319 102,582 59,321
54 58 60 58
2 2 3 3

29,692 37,743 314,719

57
2

61
2

71
3
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Strategy for eDNA Monitoring in the CAWS and Temporal eDNA

Quantification Below the Electric Dispersal Barrier
Kelly Baerwaldt, Emy Monroe, Jenna Merry, and Nicholas Bloomfield

(US Fish and Wildlife Service)

Participating Agencies. U.S. Fish and Wildlife Service
(Carterville, Wilmington sub-station, Columbia, and La
Crosse Fish and Wildlife Conservation Offices, Whitney
Genetics Laboratory) (lead), and Illinois Department of
Natural Resources (field support).

Introduction and Objectives:

As outlined in the 2015 Monitoring and Response Plan,
eDNA as a surveillance tool was used to monitor for the
genetic presence of Bighead and Silver Carp asa
complementary monitoring tool in the CAWS. The
prescribed objectives of eDNA sampling were to:

- Link to mapping tool
- Link to 2016 plan

(1) Monitor Asian carp DNA in strategic locations in the CAWS to potentially inform the

status of Asian carp;

(2) Detect Asian carp DNA in areas that have been monitored since 2009 to maintain annual

data collection that may inform future work in the CAWS.

Project Highlights

CAWS Monitoring:

e OneeDNA comprehensive sampling event took place in the CAWS at four regular
monitoring sitesin 2015, resulting in 240 samples collected and analyzed.

¢ Results: zero positive detections for either species of carp DNA; one sample was
inhibited, but cleanup procedures removed the inhibition and the sample was still

negative.

e Since 2013, 1,160 samples have been collected and processed. During this time, 51
samples were positive for Silver Carp and one sample was positive for Bighead Carp.

Below the Electric Dispersal Barrier Monitoring:

e Two eDNA sampling events took place in the Illinois River along a gradient from Lower
Lockport pool to the Marseilles pool and the lower portion of the Kankakee River in

April and June 2015.

e 362 samples were collected pre-spawn in April: 79 samples were positive for Silver Carp
DNA and 60 samples were positive for Bighead Carp DNA; 42 of them were positive for

both species. None of the samples was inhibited.

e 358 samples were collected the week prior to direct observation of carp spawning in
June: 12 samples were positive for Silver Carp DNA and five samples were positive for
Bighead Carp DNA; none were positive for both species. 22 samples were inhibited, but
cleanup procedures removed the inhibition and the samples were still negative.
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Strategy for eDNA Monitoring in the CAWSand Temporal eDNA
Quantification Below the Electric Dispersal Barrier

e Measurement of mean DNA quantity in each positive sample was above the limit of
quantification (LOQ; 10 copies) only in some samples from the April sampling event; all
of the detections in the June event were below the LOQ), although they were above the
limit of detection.

Methods:

The CAWS was sampled for eDNA of Bighead and Silver Carp on one occasion in June 2015.
Sampling immediately preceded Seasonal Intensive Monitoring in the CAWS. The lllinois River
was sampled twicein April and June. Thetiming of the June event was targeted to coincide with
visual observation of spawning behavior, but timing of other monitoring efforts and the extra
barrier monitoring work resulting from increased concern and effort regarding small Asian carp
forced eDNA sampling to take place the week before actual observed spawning events.
Similarly, the third event below the barrier failed to occur because of the increased efforts that
were required for other MRWG projects.

Similar to previous years, sample collection and processing followed the Quality Assurance
Project Plan (http://www.fws.gov/midwest/fisheries’eDNA/documents QAPP.pdf). New in
2015, an interna positive control (IPC) was added to all eight replicate reactionsin the assay
using the ACTM markers, which screen for both speciesin one reaction. Theinternal positive
control measures inhibition of the polymerase chain reaction, which is one cause of false
negative results. Inhibition can be removed from the sample extract with cleanup procedures,
and the sample can be re-amplified to determine if the target DNA is present. Also new in 2015
isachange in water sampling techniques. A study comparing detection of carp DNA in 2-L
filtered samples to 250-mL centrifuged samples indicated better DNA detection in low-carp
density water with the centrifuged samples. Reports summarizing study results for both the IPC
and centrifugation are appended to the QAPP.

USFWS crews collected 240 samples (including field blanks) in four reaches of the CAWS: 60
samples each from North Shore Channel, South Branch Chicago River to the Chicago Lock,
Little Calumet River downstream of O’ Brien Lock and Dam, and Lake Calumet. USFWS crews
also collected 362 samplesin April and 358 samples in June from the below the Electric
Dispersal Barrier along a carp density gradient from Lower Lockport pool to the Marseilles pool
and the lower portion of the Kankakee River. All samples were procedurally collected and
centrifuged in amobile eDNA trailer according to the QAPP; samples were preserved with
ethanol until they were delivered Whitney Genetics Laboratory (WGL) for analysis. Sampling
below the barrier differed from normal early detection efforts because carp occupancy is
generally known. Each sample consisted of only 50 mL of water compared with 250 mL of
water in CAWS, and sampling effort was spread along the length of the river reach instead of
concentrated in any single area. The State of Illinois was notified of results from the CAWS
following our Communication Protocol
(http://www.fws.gov/midwest/fisheries/eDNA/documents/ QA PP.pdf) after sample processing
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Strategy for eDNA Monitoring in the CAWSand Temporal eDNA
Quantification Below the Electric Dispersal Barrier

was complete. Results (CAWS) were then posted on line. Results from the Illinois River are
provided in this report and will not be posted on line.

Results and Discussion:

CAWS

A total of 240 early detection monitoring samples (250 mL each) were collected upstream of the
dispersal barrier, centrifuged in the mobile laboratory, and analyzed at WGL. All samples were
negative for both species of carp DNA. All eDNA results are available at:
http://www.fws.gov/midwest/fisheriess eDNA/Results-chicago-area.html. All extraction and
PCR positive control samples were positive, and none of these samples was inhibited as
indicated by the IPC. All (100 percent) negative results should not be that surprising,
considering eDNA was monitored only once, and a detection of zero is not that different from
eight positive results (of 240 total samples) in the June event in 2014. Low detection rates have
been observed in previous monitoring years and could be aresult of seasona effects on the
eDNA signal in the water. Numbers of positive results for CAWS samples collected at different
times of the year fluctuated; for example, in 2012, the June event had 18 positive results
compared with only three in November. 1n 2013, the June event had eight positive results
compared with 23 in October. Alternatively, it could be related to other monitoring effortsin the
CAWS by state and federal crews as well as commercial fishing contractors. In the past (2009 to
2011), bi-weekly monitoring by government crews and commercial fishermen could have
provided aregular loading of carp eDNA in the system (ACRCC 2013, 2014). The change to
clean nets by commercia fishersin 2013 and an overal reduction in monitoring efforts by
government agencies and commercial fishers over the last few years could have greatly reduced
eDNA loading to the system.

Below the Electric Dispersal Barrier:

A total of 720 samples (50 mL each) were collected along a carp population density gradient
below the Electric Dispersal Barrier, including the lower Kankakee River. Samples were
collected in April and June (Figures 1 to 5). Results were consistent (positive reaches were still
positive) between monthsin all but the Kankakee River (Figure 4), where there were no positive
samplesin the June event (Table 1). The low number of positive samplesin June, relative to
April, seems strange, considering fish were observed during sample collection. Sampling or
processing errors can be ruled out because of the large number of controls, both positive and
negative, used at each step in the process (QAPP) that turned out as expected. However, total
discharge in the system varied nearly three-fold: flow during the week of 20 April ranged from
3,600 to 4,580 cubic feet per second (CFS) and during the week of 1 Juneit was 11,000 to
13,400 CFS. (Stream gauging data from the Wilmington, IL station on the Kankakee River
downloaded from http://rivergages.mvr.usace.army.mil/WaterControl/shefgraph-
historic.cfm?sid=WLM|2.) Perhaps the eDNA signal was diluted by higher volumes of water
moving through the system, although there are no studies available in the literature to support
this hypothesis.

22



Strategy for eDNA Monitoring in the CAWSand Temporal eDNA
Quantification Below the Electric Dispersal Barrier

Table 1. Number of environmental DNA (eDNA) samples positive for Slver, Bighead, or both species of
invasive carp in areas sampled below the Electric Dispersal Barrier in April and June, 2015. Total
samples collected per reach areindicated, but results will not sumto that total, since some samples were
positive for only one species, and others positive for both species.

April June
River Reach N Silver Bighead Both N Silver Bighead Both
Lockport Pool 57 0 0 0 55 0 0 0
Brandon Road Pool 55 0 0 0 58 0 0 0
Dresden Island Pool) 105 19 13 9 109 2 3 1
Kankakee River 54 2 5 2 49 0 0 0
Marseilles Pool 84 39 61 35 87 10 2 2

Recommendations:

To maintain vigilance within the CAWS, it is recommended to continue to monitor the four sites
outlined above, with at |east one sampling event per year. Information from other project results
in this report may drive changesin eDNA sampling plansin the CAWS, but should certainly
drive efforts below the barrier in 2016. Based on detections of small Asian carp farther upstream
in 2015, eDNA sampling should be focused and repeated more than once in Lockport and
Brandon Road pools to provide rapid and simple monitoring closer to the barrier. Repeated
sampling is possible because of laboratory efficiency that has been realized over the last few
years, and samples could be processed within aweek or two after they were collected so that
results can be available as soon as possible.

References:

Asian Carp Regional Coordinating Committee. 2013. Environmental DNA Calibration Study,
Second Interim Technical Review Report. Kelly Baerwaldt, editor. 112 pages. Available
at http://www.asiancarp.us/

Asian Carp Regional Coordinating Committee. 2014. Environmental DNA Calibration Study,
Interim Technical Review Report. Kelly Baerwaldt, editor. 234 pages. Available at
http://www.asiancarp.us/

http://rivergages.mvr.usace.army.mil/WaterControl/shefgraph-historic.cfm?sid=WLMI 2.
Accessed 17 Dec 2015.
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Figure 1. eDNA sites sampled in April (Ieft) and June (right) in lower Lockport Pool and upper Brandon
Road Pool.
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Figure 2. eDNA sites sampled in April (left) and June (right) in Brandon Road paool.
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Figure 3. eDNA site sampled in April (Ieft) and June (right) in Dresden Island pool.
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Figure 4. eDNA sites sampled in April (left) and June (right) in lower Kankakee River.
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Figure 5. eDNA sites sampled in April (top) and June (bottom) in lower Dresden Island pool and
Marseilles pool.
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ILLINOIS NATURAL Larval Fish Monitoring in thelllinois Waterway

r" HISTORY SURVEY
' Steven E. Butler, Matthew J. Diana, Scott F. Collins, David H. Wahl
(Illinois Natural History Survey)

Participating Agencies: Illinois Natural History Survey
(lead)

- Link to mapping tool
- Link to 2016 plan

Introduction: Silver Carp and Bighead Carp are highly
fecund, capable of producing hundreds of thousands of
eggs, which are semibuoyant and drift in river currents
for approximately aday before hatching. Larval Asian
carp have previously been collected in the Alton,
LaGrange, and Peoria Pools of the Illinois River, but
reproduction appears to be highly variable among years.
Information on the distribution of larval Asian carp is
needed to identify adult spawning areas, determine
reproductive cues, and characterize relationships between environmental variables and survival
of young Asian carp. Thisinformation will aid in evaluating the potential for these speciesto
further expand their range in the Illinois Waterway, and may aso be useful for designing future
control strategies that target Asian carp spawning and early life history.

Objectives. Larva fish sampling is being conducted to:
1.) Identify locations and timing of Asian carp reproduction in the lllinois Waterway;

2.) Monitor for Asian carp reproduction in the CAWS; and

3.) Determine relationships between environmental variables (e.g., temperature, discharge,
habitat type) and the abundance of Asian carp eggs and larvae.

Project Highlights:

e Over 550 larval fish samples were collected from 12 sites across the length of the Illinois
Waterway during April — October, 2015, capturing over 79,000 larval fish, including
62,170 larval Asian carp. Additionally, over 71,000 Asian carp eggs were collected in
ichthyoplankton samplesin 2015. These are the highest numbers of Asian carp larvae
observed in the lllinois Waterway in six years of sampling.

e Asian carp eggs were collected in the LaGrange, Peoria, Starved Rock, and Marseilles
Pools during 2015. Asian carp larvae were identified from the LaGrange, Peoria, and
Dresden Island Pools. Prior to this year, no Asian carp eggs or larvae had been collected
at any location upstream of Henry (Peoria Pool). These observations confirm that Asian
carp reproduction occurs in some years in the upper Illinois River.

e Anearly spawn in May was evident from the presence of Asian carp eggsin the
LaGrange Pool, but the bulk of eggs and larvae were collected in association with the
flooding that occurred in the Illinois River during June and July 2015. The presence of
Asian carp eggs and larvae in the lllinois River appears to be associated with rising water
levels when water temperatures are above 20°C.
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Larval Fish Monitoring in thelllinois Waterway

Methods: Larval fish sampling is occurring at 12 sites throughout the Illinois Waterway (Figure
1). Sampling is occurring at approximately bi-weekly intervals from April to October, but with
more frequent sampling taking place during periods when Asian carp spawning activity has been
observed or when larval fish and eggs are considered likely to be present (May — early July).
Four larval fish samples are being collected at each site on each sampling date. Sampling
transects are located on each side of the river channel, parallel to the bank, at both upstream and
downstream locations within each study site. For backwater sites (Lily Lake in LaGrange Pool,
Hanson Materia Service Pit in Marseilles Pool), samples are being collected at both backwater
and adjacent main channel locations. Samples are collected using a 0.5 m-diameter
ichthyoplankton push net with 500 um mesh. To obtain each sample, the net is pushed upstream
using an aluminum frame mounted to the front of the boat. Boat speed is adjusted to obtain 1.0 —
1.5 m/s water velocity through the net. Flow is measured using a flow meter mounted in the
center of the net mouth and is used to calculate the volume of water sampled. Fish eggs and
larvae are collected in a meshed tube at the tail end of the net, transferred to samplejars, and
preserved in 90-percent ethanol. Larval fish are being identified to the lowest possible
taxonomic unit in the laboratory. Fish eggs are separated by size, with al eggs having a
membrane diameter larger than 4 mm being identified as potential Asian carp eggs and retained
for later genetic analysis. Larval fish and egg densities are being calculated as the number of
individuals per m® of water sampled.

Figure 1. Map of larval fish sampling sitesin the Illinois Waterway. Stes on the main channel and
backwater s of the I1linois Waterway are represented by circles.
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Larval Fish Monitoring in thelllinois Waterway

Results and Discussion: In 2015, atotal of 558 larval fish samples were collected from main
channel and backwater sites of the Illinois Waterway. From these, over 79,000 larval fish have
been identified, including over 62,000 larval and early post-larval Asian carp. Additionally, over
71,000 Asian carp eggs have been identified from 2015 ichthyoplankton samples. These
numbers of Asian carp eggs and larvae are substantially higher than those observed in previous
study years (Table 1), suggesting that conditions may have been more suitable for successful
Spawning during 2015.

Table 1. Dates, effort, and number of larval fish captured during ichthyoplankton sampling activities on
the lllinois Waterway during 2010 — 2015.

. # Larvd # Asian Carp # Asian Carp

Y ear Sampling Dates ~ # Samples Fish L arvae Egos
2010 Jun 3 —-0Oct 2 240 2,050 78 -

2011  Apr27-0Oct 13 560 7,677 2 -

2012 May 1 —Oct 19 722 28,274 490 -

2013  April 30—-0Oct 9 614 30,101 327 -

2014  April 30— Sep 29 558 18,572 5,231 19,704
2015  April 27 —-0ct 15 558 79,113 62,170 71,367

Asian carp appear to have had multiple spawning events in 2015, as indicated by the timing and
location of eggs and larvae (Figure 2). Asian carp eggs were first observed at main channel sites
in the LaGrange Pool during mid-May, after water temperatures had reached approximately
20°C and following a small rise in the hydrograph, but sampling during late May did not detect
any Asian carp eggs or larvae at any sites. Following arapid risein water levelsin early June,
extremely high numbers of Asian carp eggs were collected at multiple sites as far upstream as the
Marseilles Pool, with the highest densities observed in the Starved Rock and Peoria Pools.
Shortly thereafter, large numbers of Asian carp larvae were collected at al sitesin the LaGrange
Pool, with lower numbers found in the lower Peoria Pool. Three Asian carp larvae (8.5 —10.0
mm TL; developmental stages 41 - 43) were also identified in a sample collected upstream of the
[-55 bridge in the Dresden Island Pool on June 18. Asian carp eggs continued to be collected in
the upper Peoria and Starved Rock Pools, and larvae in the LaGrange and lower Peoria Pools
through early July. Ichthyoplankton sampling continued to occur throughout the Illinois
Waterway through October, but no Asian carp eggs or larvae were collected at any site after July
9. No Asian carp eggs were collected upstream of the Marseilles Pool during 2015, and no
Asian carp larvae were collected upstream of the Dresden Island Pool. Subsamples of presumed
Asian carp eggs and larvae, along with known bighead carp larvae (hatchery source; positive
controls) and non-Asian carp larvae (negative controls) were sent to the USFWS Whitney
Genetics Lab and the USGS Upper Midwest Environmental Sciences Center for genetic
confirmation. These analyses identified one of the larvae collected in the Dresden Island Pool as
aSilver Carp, and all but one presumed Asian carp egg (determined to be Grass Carp) as either
Silver Carp or Bighead Carp. Overall, 94 percent of all presumed Asian carp eggs and 100
percent of all Asian carp larvae that were submitted for genetic anal yses were confirmed to be
Hypophthal michthys spp.

31



Larval Fish Monitoring in thelllinois Waterway

Collectively, these dataindicate that Asian carp had a successful spawning year in 2015,
producing large numbers of larvae, at least some of which survived to the juvenile life stages
(see Young-of-Y ear and Juvenile Asian Carp Monitoring summary). Numbers of Asian carp
larvae observed in 2014 and 2015 were substantially higher than in previous years (2010 —
2013). Determining what conditions were associated with this high reproductive output in 2014
and 2015 that were absent in previous years of low spawning success isimportant to
understanding factors that contribute to Asian carp reproduction and recruitment in the lllinois
Waterway. Asian carp spawning is thought to be linked to arising hydrograph during periods of
appropriate water temperatures. The largest numbers of eggs and larvae collected in both 2014
and 2015 were indeed associated with prolonged periods of rising water levels. A more detailed
analysis of al six years of sampling data, examining the rel ationships of temperature, water
levels, and other environmental factors to the occurrence and densities of Asian carp eggs and
larvae will likely help clarify differencesin the reproductive output of Asian carp among years.

Asian carp eggs and larvae have not been observed in the upper 1llinois Waterway in any study
year prior to 2015, although Asian carp spawning activity has previously been observed in the
Marseilles Pool. The presence of Asian carp eggs in the Starved Rock and Marseilles Pools
confirms observations of spawning activity in the upper Illinois River, and indicates that some
Asian carp reproduction takes place in the upper Illinois Waterway when conditions are
conducive to spawning. However, other than the three larvae collected in the Dresden Island
Pool, all Asian carp larvae found to date have been collected at or downstream of Henry (Peoria
Pool). This suggests that even if spawning occurs in the upper Illinois River, the maority of eggs
probably are transported downstream of the Starved Rock Lock and Dam before hatching. Some
eggs still might be retained, hatch, and survive to juvenile stages above Starved Rock, but the
abundance of these fish, or their contribution to the larger population, remains uncertain. The
origin of the three Asian carp larvae collected in the Dresden Island Pool is also unknown. The
high flows present in the lllinois Waterway during the time they were collected would make it
unlikely that they originated in the CAWS. Eggs spawned within the Dresden Island Pool could
possibly have been retained and hatched in off-channel areas, or eggs or larvae could have been
entrained by barges and transported upstream. Further monitoring will be required to better
understand the true distribution of Asian carp spawning activity, patterns of egg and larvae
transport, and the potential survival of juvenile Asian carp in the upper Illinois Waterway.

Recommendations. Ichthyoplankton sampling should continue in future years in order to
monitor for Asian carp reproduction, particularly upstream of the Peoria Pool. The high
reproductive output and survival to juvenile stages that was observed in 2014 and 2015 contrasts
with the pattern of little to no reproductive output observed in previous years. Additional
sampling will be required to adequately understand factors that contribute to Asian carp
reproduction and eventual recruitment, and to sufficiently characterize the potential for these
species to reproduce in upstream reaches. Larval fish sampling in tributary rivers (Sangamon,
Spoon, and Mackinaw Rivers) is also warranted to examine the potential for these systemsto
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serve as sources for Asian carp populationsin the lllinois Waterway, and to evaluate the
potential for similar riversin the Great Lakes region to serve as spawning tributaries.
Additionally, with the confirmation of Asian carp spawning in the upper Illinois River, sampling
in the Fox and Kankakee Rivers should be conducted to determine if Asian carp reproduction
occursin these systems. Analysis of egg and larval fish drift is warranted to determine the origin
of Asian carp eggs and larvae that have been sampled from throughout the Illinois River.
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Figure 2. Mean daily gage height (ft) and water temperature (° C) of the Illinois River during April —
October 2015 (top pane!), and densities (number / m*; note log scale) of Asian carp eggs (middle panel)
and larvae (bottom panel) collected from sites throughout the Illinois Waterway during 2015. Gage
height and temperature data were obtained from USGS hydrograph 5586300 at Florence, IL.
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Y oung-of-year and Juvenile Asian Carp Monitoring
ILLINGIS MATURAL Brennan Caputo, David Wyffels, Tristan Wid'OG,
| R —— Zeigler, Blake Ruebush, Matt O’ Hara ,and
Kevin Irons (Illinois Department of Natural
Resources)
Steven E. Butler, Matthew J. Diana, and David H. Wahl
(Illinois Natural History Survey)

Participating Agencies. Illinois Department of Natural
Resources and Illinois Natural History Survey (co-leads);
U.S. Fish and Wildlife Service — Carterville, Columbia,
and La Crosse Fish and Wildlife Conservation Offices
and U.S. Army Corps of Engineers— Chicago District
(field support).

- Link to mapping tool
- Link to 2016 plan

Introduction: Bighead and Silver Carp are known to
spawn successfully in larger river systems where
continuous flow and moderate current velocities transport
their semi-buoyant eggs during early incubation and
development. Spawning typically occurs at water
temperatures between 18 and 30°C during rising water levels. Environmental conditions suitable
for Asian carp spawning may be available in the CAWS and nearby Des Plaines River,
particularly during increasingly frequent flooding events.

Successful reproduction is considered an important factor in the establishment and long-term
viability of Asian carp populations. Therisk that Asian carp will establish viable populationsin
Lake Michigan increases if either speciesis able to successfully spawn in the CAWS. Successful
spawning in the upper Des Plaines River also could pose athreat because larval fish may be
washed into the CSSC upstream of the Electric Dispersal Barrier during extreme flooding.
Larvae can be transported to the CSSC despite installation of concrete barrier and fencing
between the waterways because larval fish are small enough to pass through the 6.4-mm (0.25-
inch) mesh fencing used for the separation project. Larvae washed into the CSSC would likely
be transported downstream past the Electric Dispersal Barrier during flooding; these fish might
become established in the lower Lockport pool, recruit to the juvenile life stage, and challenge
the Electric Dispersal Barrier.

Objectives. Multiple gears suitable for sampling small fish were used to:
(1) Determine whether Asian carp young-of-year or juveniles are present in the CAWS,
lower Des Plaines River, and Illinois River; and
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(2) Determine the uppermost waterway reaches where young Asian carp are successfully
recruiting.
Project Highlights:
e Sampled for young Asian carp from 2010 to 2015 throughout the CAWS, Des Plaines

River, and Illinois River between river miles 83 and 334 by incorporating sampling from
several existing monitoring projects.

e Sampled with active gears (trawls, pulsed-DC electrofishing, small mesh purse seine,
cast net, and beach seine) and passive gears (small mesh gill nets and mini-fyke nets) in
2015.

e Completed 1,691 hours of electrofishing across all years and sites.

e Examined 241,311 Gizzard Shad <152 mm (6 in) long in the CAWS and Illinois
Waterway upstream of Starved Rock Lock and Dam from 2010 to 2015 and found only
two young Asian carp in Marseilles Pool and none upstream.

e High catches of young-of-year Asian carp in 2014 and moderate numbersin 2015 in the
LaGrange Pool indicate two consecutive successful recruitments year despite limited to
no recruitment in 2010 to 2013.

e Farthest upstream catch was a two young-of-year Silver Carp in the Marseilles Pool near
Morris, Illinois (river mile 263) in 2015, which expands the range where juveniles have
been detected.

e Recommend continued monitoring for young Asian carp.

Methods: Asin the past, 2015 sampling for young-of-year and juvenile Asian carp took place
through other projects of the MRRP. Y oung fish were targeted in the following projects. Larval
Fish and Productivity Monitoring, Fixed Site Monitoring Downstream of the Dispersal Barrier,
Gear Efficiency and Detection Probability Study, Seasonal Intensive Monitoring (SIM) in the
CAWS, Des Plaines River and Overflow Monitoring Project, and Barrier Maintenance Fish
Suppression Project. See individual project summary reports and the 2015 MRP for specific
locations of sampling stations.

Pulsed-DC dectrofishing and mini fyke netting were the principal gears used to monitor for
young Asian carp. Monthly fixed site monitoring in the CAWS upstream of the barrier was
discontinued in 2014, with monitoring for al fish (adults and juveniles) conducted over two SIM
sampling events that took place in June and September. This intensive event was coordinated
and intensive and used efforts from multiple agencies (IDNR, INHS, USFWS, and USACE); al
data are presented here. A total of 105.5 hours of electrofishing (422 transects) was completed
over four SIM eventsin 2015. In past segments, fixed site monitoring occurred monthly from
March to December at five stations and included 30 15-minute transects. Random site
monitoring occurred in four reaches that encompassed the entire 122.3 km (76 miles) of the
CAWS upstream of the barrier and averaged approximately 160 15-minute el ectrofishing
transects per year (Tables 1 to 3).
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Electrofishing and fyke netting at fixed sites downstream of the Electric Dispersal Barrier
occurred monthly from March to November in 2015 at four sitesin each of the Lockport,
Brandon Road, Dresden Island, and Marseilles pools (16 15-minute transects and 4 net nights per
month). Random site monitoring occurred in al four pools aswell, for atotal of 16 15-minute
electrofishing runs per month. Standard el ectrofishing protocols were modified such that schools
of small fish <152 mm (6 inches) long (typically Gizzard Shad) were subsampled by netting a
portion of each school encountered during each electrofishing run. Netted small fish were placed
in a holding tank and examined individually for the presence of Asian carp, counted, and then
returned to the waterway alive. Counting Gizzard Shad < 152 mm (6 inches) long provided an
estimate of the relative abundance of young Asian carp, if present, in each sample of small fish.

In addition to fixed and random monitoring below the barrier, the gear efficiency study targeted
young Asian carp using pulsed DC-electrofishing, mini-fyke nets, small mesh gill nets, beach
seines, cast nets, bottom electrified trawls, and small mesh purse seines. DC electrofishing was
conducted every other week after larval Asian carp were detected in ichthyoplankton pushes.
Sites were sampled with all gearsin the LaGrange Pool in two backwaters and two main channel
locations in August and again in September. Each site visit included four 15-minute DC
electrofishing transects, four 4-hour gill net sets, eight mini-fyke net-nights, four beach seine
hauls, four cast net throws, and four small mesh purse seine sets (see Gear Efficiency Report).

U.S. Fish and Wildlife juvenile sampling was conducted monthly in the Dresden, Marseilles, and
Starved Rock Pool. Sampling included monthly mini fyke netting, electrofishing, and push trawl
sampling. This sampling targeted areas off the main channel, including backwaters, isolated
pools, side channels, side channel borders, and tributary mouths. For detailed methods, see the
project report for “Distribution and Movement of Small Asian Carp in the lllinois Waterway.”

In addition, USFWS deployed trawling gears monthly in the Dresden, Marseilles, Starved Rock,
Peoria, and LaGrange Pools. These gearsincluded Paupier trawls, Dozer trawls, surface trawls,
and push trawls. The types and numbers of trawls varied by sampling location and date,
depending on the presence of Asian carp. For detailed methods, see the project report for
“Distribution and Movement of Small Asian Carp in the Illinois Waterway.”

Results and Discussion: Young Asian carp were targeted with six gearsin 2010, eight gearsin
2011, 10 gearsin 2012, six gearsin 2013, six gearsin 2014, and 11 gearsin 2015, which
included both active gears, (trawling, electrofishing, purse seining, cast netting, and beach
seining) and passive gears, (small mesh gill nets and mini-fyke nets). The DC electrofishing was
conducted in al segments of the Illinois River, Upper Des Plaines River, and CAWS in 2015,
and mini fyke net monitoring was conducted heavily downstream of the electric barrier from the
Lockport to the LaGrange Pools. In 2015, large numbers of young-of-year Asian carp were
detected in the LaGrange (n =1040) and reduced numbers were found in the Peoria (n = 152) and
Starved Rock (106) Pools. No young-of-year Asian carp were collected upstream of the Starved
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Rock Pool and only two 6 to 12 inch Silver Carp were collected in the Marseilles Pool, which is
consistent with the absence of larval fish and is currently understood to be the farthest upstream
successful reproduction of Asian carp has been documented. Spawning behavior and egg loss
were observed the Marseilles pool, but no successful production of young-of-year fish was
documented. All but nine (eight bighead and one hybrid) of the juvenile Asian carp collected
wereidentified as Silver Carp in thefield (Table 5) with. The greatest numbers of young-of-year
Silver Carp were collected in various trawls (n = 1140), with Paupier trawls having the highest
catch rates (663), followed by mini fyke nets (84) and DC electrofishing (29), with low catch
rates for other gears.

High level of effort was spent on DC el ectrofishing, which accounted for 289.8 hoursin al pools
and mini-fyke nets with 478 net-nights (Table 5). A substantial effort was expended with

various trawling efforts totaling 221,657 m of trawling. Sampling effort varied among pools and
among gears from site to site, but adequately covered the CAWS upstream of the Electric
Dispersal Barrier and all pools downstream. Although electrofishing did not produce the greatest
numbers of Asian carp, it was able to detect them when they were present. Electrofishing, mini-
fyke net, and trawl monitoring should be used together to adequately monitor for the presence of
young-of-year Asian carp.

No juvenile Asian carp <305 mm (12 in) long were captured in 2010 and 2013, and low catches
were reported in 2011 and 2012 (Table 1 and Table 2). These results are consistent with those
from larval fish monitoring (see Larval Fish and Productivity Report), which may reflect poor
Asian carp recruitment in the waterway over these past 4 years. The year 2014 isthefirst with
substantial abundances of young-of-year Asian carp since this monitoring project began in 2010.
Six hundred and thirty four juveniles 152 to 305 mm were detected in gearsin 2015 in the
Starved Rock, Peoria, and LaGrange Pools. Only two of this sized fish Asian carp were detected
in the Marseilles Pool, and none of these fish were found upstream of the Marseilles Pool.
Overal, we examined 241,311 Gizzard Shad <152 mm (6 inches) long in the CAWS and Illinois
Waterway upstream of Starved Rock Lock and Dam from 2010 to 2015 and found no young
Asian carp.

Recommendations. We used multiple gears coordinated throughout several projects to monitor
for young Asian carp in the CAWS, Des Plaines River, and Illinois River from 2010 to 2015. We
found no Asian carp juveniles upstream of Starved Rock Lock and Dam. In 2015, we observed
high numbers of young-of-year Silver Carp in the LaGrange pool as well as successful
reproduction in the Peoria Pool and Starved Rock Pools. Numbers were not as high as 2014, and
only very low numbers of Asian carp had been detected upstream of the Starved Rock Lock and
Dam prior to 2014. We detected more Asian carp in the Starved Rock Pool than in past
segments, but this increase may be the result of increased sampling effortsin this pool after they
were first detected in 2014. While these results are encouraging in our efforts to prevent Asian
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carp from establishing populations in the CAWS and Lake Michigan, they are only temporary
and may quickly change if conditions limiting recruitment success (for example, flow, water
quality, competition for food and space, and abundance of spawning stock) improvein the
future. We recommend continued vigilance in monitoring for juvenile Asian carp in the CAWS
and Illinois Waterway through existing monitoring projects and enhanced efforts. A
development t