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1.0 Chargesto the Forage Task Group in 2008-2009

1. Continueto describethe status and trends of forage fish and invertebrates in each basin of Lake
Erie.

2. Continuethe development of an experimentd design to facilitate forage fish assessment and
standardized interagency reporting.

3. Continue hydroacoustic assessment of the pelagic forage fish community in eastern, centra and
western Lake Erie, incorporating new methods in survey design and anaysis as necessary to

refine these programs.

4. Continuetheinteragency lower-trophic food web monitoring program to produce annua indices
of trophic conditions which will beincluded with the annua description of forage status.

5. Resassess the bioenergetics mode’ s status and its data needs.



2.0 Status and Trends of Forage Fish Species
2.1 Synopsis of 2008 Forage Status and Trends
General Patterns

e Rdativeforage dbundanceis moderateto high (west to east)
e Incresses in rainbow smet abundance

e Round Goby remained high in 2008

e Emerdd shiners generdly decreased, but remained important
e Foragediversity isincreasing

e Predator growth and condition remain good

Eastern Basin

e Moderate (Ontario) to high (New York) abundance of forage fish during 2008 was largely
dueto arainbow smelt and round goby

e YOY ydlow perch were abundant in record high numbers throughout basin as were YOY
white perch in New York waters

e 2008 year class of rainbow smelt was moderately strongthroughout basin; YAO smelt was
near (New York) or below (Ontario) long-term average abundance

e Age0dewifewere beow average dbundance, and age 0 gzzard shad were more abundant
than usud, particularly in Ontario waters where record high numbers were observed

e Emerdd shiners abundance decreased well below average

e Spottail shiner remain a low densities throughout basin

e Round goby densities decreased throughout basin but 2008 abundance was still second
highest observed

e Averagelength of Age 0 smet decreased slightly, while Age 1 smelt sizeincreased, both age
classes remain above long-term average

e Predator diets were diverse, dominated by fish species, primarily rainbow smelt and round
goby

e Predator growth remains good; age-2 to -6 smalmouth bass were record long length-at-age in
Long Pt. Bay, ON, and age2 and 3 bassin NY were at or near record long length

e Agelwadleyein 2008 wereslightly below long-term average tota length, while age-2
waleyeremained very near long-term averages (NYSDEC).

e Laketrout size-at-age remain stable; among highest in the Great Lakes



Central Basin

e Overdl increasein both age-0 and YA O forage abundance reative to 2007 dueto exceptiona
age-0 rainbow smelt and YAO emerdd shiner cohorts.

e Ranbow smedt werethe only age-0 species that increased in dl of Ohio’s waters.

e Rdative abundance of age-0 smelt has increased each year since 2005.

e Yealing-and-older emerad shiners and white perch werethe only species that increased in
both east and west areas of Ohio’s waters.

e Yearling-and-older round goby abundance increased, but only in the west areaof Ohio’s
weaters.

e Mean sizeof age-0 yelow perch, rainbow smet and gzzard shad increased from 2007. No
longterm trends in growth of forage species

e Predator diets were predominantly emerad shiner, rainbow smelt, round goby. Gizzard

shad were consumed from August through October.

West Basin

e Age-0gzzard shad catches down from 2007; both dewife and gzzard shad down well
below long-term mean

e Age-0smdt catches up from 2007; near long-term mean

e Age-0emerdd shiner down from 2007 and well below long-term mean; YAO down as well,
but at long-term mean

e Age-0white perch down from 2007, but still above long-term mean

¢ Round gobies third highest in time series; the four highest abundances in the time series
have beeninthelast 5years

¢ Ydlow perch and walley e recruitment down from 2007; both below long-term mean; white
bass recruitment up from 2007, still below long-term mean; smalmouth bass near longterm
mean

o Szeof Age-Owadleye, yelow perch, white bass, white perch, and smalmouth bass
comparableto longterm means

o Fdl wadleyediets show reliance on gzzard shad and emerdd shiners



2.2 Eastern Basin (by L. Witzd, D. Einhouse, J. M arkham, C. M urray)

Rainbow smelt have been the principa forage fish species of piscivores in the offshore
waters of eastern Lake Erie. In 2008, smdt was the most abundant species cgptured in OM NR and
NYSDEC fdl index bottom trawl surveys (Table 2.2.1). Young-of-the-year (YOY) rainbow smelt
were observed in average (New York) to above average numbers (Ontario), and catch rates of
yearling-and-older (YAO) smet were below average throughout al regons of the eastern basin
including Pennsy lvaniawaters. However, PFBC’s entirefal trawl assessment in 2008 was limited
to asingeday effort at four samplelocations and may therefore not accurately describethe
abundance of forage fish species, which typicaly exhibit ahigh degree of spatia and tempord
variation. M ean length of age-0 (63 mm FL) smelt decreased and age-1 (110 mm FL) smelt
increased in 2008; both smelt age exceeded the long-term average for Ontario’ s trawl assessment
time series (Figure 2.2.1).

The contribution of non-smelt fish species to the forage fish community of eastern Lake Erie
was dominated in 2008 by round goby in Ontario, by trout perch, YOY white perch and round goby
in New York, and by round goby in Pennsylvaniawaters (Table2.2.1). Emerad shiners have
remained below average abundance throughout eastern Lake Erie following record high catches in
2006. Spottail shiner abundance increased slightly in Ontario, but overdl, their relative abundance
remained low throughout al eastern basin regons in 2008. Age-0 clupeid species abundance was low
in most areas of the eastern basin except for record high numbers of YOY gzzard shad in OMNR'’s
offshoretrawl! survey (ON-DW).

Offshore-based eastern basin trawl surveys indicate the 2008 y ear class of yelow perch was
exceptiondly strong compared to historical levels. The 2008 perch year class was ranked highest
ever in both the New York and Ontario’s (ON-DW) trawl assessments.

Round gobies emerged as anew species among the eastern basin forage fish community
duringthelate 1990s. Gobies continued to increasein density a arapid rate and by 2001 werethe
most or second most numerically abundant species caught in agency index traw! gear across aress
surveyed in easstern Lake Erie. Annua Goby abundance estimates during the current decade have
been variable in an increasing trend with peak densities occurring about ever third year in 2001, 2004
and most recently in 2007. Goby densities decreased in dl eastern basin areas during 2008 (T able
2.2.1).

During 2008, NYSDEC and OM NR continued to participatein the eastern basin
component of the lake-wideinter-agency Lower Trophic Level Assessment (LTLA) program
coordinated through the Forage Task Group. These datahave been or arein the process of being
incorporated in the Forage Task Group’s LTLA database.

Rainbow smelt have remained the dominant prey of ander-caught walleye sampled each
summer since 1993. Begnningin 2001 prey fish other than rainbow smelt made asmall, but
measurable, contribution to the walleyediet. Collections begnningin 2006, and continuingin 2007
and 2008, were especidly noteworthy because severa other prey fish species contributed
measurably to walleyediets. Round goby remain the largest component of the diet of adult
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smallmouth bass caught in New York gll net surveys since 2000. Gobies were first observed in the
summer diet of yellow perchin Long Point Bay in 1997 and have been the most common prey fish
species found in perch stomachs since about 2002. Fish species continue to comprise the mgority
of thediets of both lake trout and burbot caught in experimenta gll net surveysin the eastern basin
of Lake Erie, August 2008. Smet have been the dominant food item in lean-strain lake trout since
coldwater survey s began in the early 1980s in Lake Erie, occurringin 85 — 95% of the stomachs. In
2006, ayear of low YAO smet abundance, round gobies were prominent in the diets of lean and
Klondike strain lake trout, found in 53% and 68%, respectively of stomach samples containing food.
In 2007 and 2008, smelt once again was the most frequently observed food item of both lean- and
Klondike-strain lake trout. Round gobies occurred more frequently in the diets of Klondike-
compared to lean-strain lake trout during al four years since 2005 that Klondike trout have been
collected in coldwater assessment gear. Burbot diets remained diversein 2008 with 7 different fish
and invertebrate species found in stomach samples. Round gobies were the most frequently
observed prey itemin burbot diet, occurringin 71% of the stomachs sampled in 2008 compared to
23% for smelt. Gobies have been the preferred prey item of burbot in five of thelast six years.

Age-2 and age-3 smalmouth bass cohorts sampled in 2008 autumn gill net collections (New
York) were both more than 20 mm longer than the average for the entire time series. Additiondly,
age-2 smalmouth bass in 2008 were the longest ever observed in the 28-y ear time series of this
survey. Begnningin the late 1990s and coincident with the arrival of round goby, severd age classes
of smallmouth bass in Long Point Bay, Ontario have exhibited atrend of increasing length-at age,
which in 2008 reached record long mean length-at-age for each of ages 3 to 6 bass cohorts. Length-at-
agetrends from New York’s juvenilewalley e (age-1 and age-2) assessment were near longterm
average sizes. M ean size-at-age (length and weight) of laketrout in 2008 were consistent with the
recent 10-year average (1998 — 2007) and k condition coefficients remain high. Laketrout growth in
Lake Erie continues to be among the highest in the Great Lakes.

2.3 Central Basin (by J. Ddler and C. M urray)

In the centrd basin, overdl forage abundance for age-0 and YA O increased each year since
2006 and for 2008 was above aten year mean. Theincreasein forage abundance in 2008 was due to
exceptiona cohorts of age-0 rainbow smet and YAO emeradd shiners, both in the east areas of the
basin (Tables 2.3.1 and 2.3.2). Since 2003 there has been agenera trend in relative abundance of
forage species being higher in the esst rlative to the west for both age-0 and YAO. White perch are
the only exceptionto thistrend. White perch relative abundance continues to be higher in the west
relative to the east.

Rainbow smelt werethe only age-0 species that increased basin wide (Ohio waters)
compared to 2007. Reative abundance for age-0 rainbow smelt has increased basin wide each y ear
since 2005 and reached record numbers in the east for 2008. Gizzard shad were the only other age-0
species that increased from 2007. Smilar to rainbow smdlt, reative abundance of YOY gzzard shad
was highest in the eastern areas of the basin. Young-of-the-y ear round goby decreased from 2007 in
both the east and west and were well below the long-term mean.
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Y earling-and-older emerad shiners and white perch increased basin wide compared to 2007
and were above the long-term mean. Record numbers of YAO emerdd shiners were caught in the
east. Yearling-and-older round goby abundance increased in the west, but was above the long-term
mean basin wide.

Waleyediets were primarily emerad shiners and rainbow smelt from M ay through October.

Gizzard shad started to gppear in diets in August and continued through October. Round gobies
were consumed generaly from June through September and were a higher proportion of the dietsin
thewest compared to the east. Yelow perch were asmall component of walleyediets and only
occurred in August. White bass diets were aso primarily emerad shiners and rainbow smelt
throughout 2008. White bass aso consumed zooplankton in June and gzzard shad in October.
Smallmouth bass diets continue to be mostly round goby and gzzard shad in August through
October.

During 2008, Lower Trophic Level Assessment samples were collected from M ay through
September in the central basin. These data are being processed and completed files are incorporated
inthe Forage Task Group’s LTLA database.

24 West Basin (by E. Weimer and M. Bur)

Western basin recruitment declined in 2008, with very few exceptions. Recruitment of age-0
yelow perch and walley e decreased from 2007 (Figure 2.4.1), falingto levels below long-term
means. Age-0 gzzard shad (99.9/ha) decreased to the third lowest index since 1988, while dewife
disappeared entirely (Figure 2.4.2). Abundance of age-0 emerad shiners (27.5/ha) and y earling-and-
older (YAO) emerald shiners (51.5/ha) decreased in 2008 (Figure 2.4.3). Age-0 white bass
(121.6/ha) increased in 2008, as did age-0 smalmouth bass (1.0/ha), just below the long-term mean.
Numbers of al ages of round gobies (142.6/ha, third highest in time series) continueto remain at high
leves; the four highest annua abundances in the time series have dl been inthelast fiveyears. Age
0 rainbow smet (59.0/ha) increased in 2008, the sixth highest abundance since 1988. Lengths of age-
0 walleye, white bass, and smalmouth bass decreased in 2008 rdlative to 2007, while white perch
and ydlow perch lengths were up slightly.

Adult walleye diets taken from fdl glinet catches remained dominated by gzzard shad
(68%) and emerad shiner (19%), despitethereative low abundance of these speciesin trawls.
White perch were present in walleye diets (5%). Yearlingwaleye dso relied on gzzard shad (45%),
emerad shiners (41%), and white perch (11%) in their diets. Diets of yearlingand older (YAO)
yelow perchin 2008 were dominated by benthos (mostly Chironomidag) in both springand
autumn. As opposed to the trend exhibited during 2005-2007, autumn diets exhibited an increasein
the proportion of zooplankton (Bythotr ephes longimanus) and adecrease in the proportion of fish
(round goby and gzzard shad) during 2008.

Water temperatures were similar in 2008 to the previous year, with peak surface
temperature (26.1°C) recorded on July 28. Springwarmingrate (May 1to May 31) was 0.15°C
per day, lower than in 2007. Seasonally averaged basin wide Secchi depth increased slightly from
2007, averagng 1.6 m [range 0.3m (April 18) to 4.9 m (July 28)]. Western basin bottom dissolved
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oxy gen levels averaged 9.1 mg/l [range 0.5 (July 28) to 14.2 mg/l (April 18)], maintaining levels well
abovetheprevious year. Ecologica indices useful in interpretingthe state of the western basin
resource are discussed in Section 5.0 (“ Interagency lower trophic level monitoring’).



Table2.2.1 Indices of relati ve ebundanceof sd ected forage fish sped es in Eastern Lake Erie from bottom trawl surveys conducted by Ontario,
New York, and Pennsylvaniain 2008 and 2007. Indiciesarereported as arithmetic mean number caught per hectare(NPH) for
the agegroups young-of-the-y ear (YOY) and yearling-and-older (YAO). Long-term averages arereported asthe mean of the
annud trawl indices for survey yearsduring thepresent (00's Avg.) and two previousdecades (90'sAvg. & 80'sAvg.).

Agency trawl surveys are described below. PennsylveaniaFBC (PA-Fa) did not condud afall index trawl survey in 2006 and
the 2008 survey was a reduced effort of four tows sampled in a single day.

Trawl YOY YAQ

Species Sur vey 2008 2007 'sAvg. D'sAvg 80'sAvg. 2008 2007 00'sAvg  90'sAvg. 80 sAvg.
Smdt ON-DW 12930 991.3 1529.7 4856 13829 77.3 232.8 2231 404.7 969.0
NY -Fa 21289 28%.6 1687.2 14509 NA 546.5 176.9 5019 5816 NA

PA-Fa 151 260.2 149.5 %08 7058.1 1.8 1006.3 1342 3780 2408.6

Emerald ON-DW 16.0 2.3 508.6 548 205 %5.2 149.8 9056 464 3.1
Shiner ON-OB 16 76.9 86.6 1194 1523 5.1 56.3 581 499 1.5
NY -Fa 37 150.9 210.2 1124 NA 18.2 84.8 3057 1054 NA

PA-Fa 00 81.7 165.0 410 1183 0.0 4713.1 6292 145 45.6

Spattail ON-OB 239 2.3 152.4 6966 2490 4.7 0.0 103 523 2.3
Shiner ON-I1B 00 0.3 1.9 1116 2913 0.0 0.0 04 20 9.4
NY -Fa 03 0.1 6.3 199 NA 15 0.0 66 40 NA

PA-Fa 00 0.0 0.0 40 20 0.0 0.0 01 7.9 2.4

Alewife ON-DW 23 1.0 25.0 241 214 NA NA NA NA NA
ON-OB 114 5.5 61.1 610 515 NA NA NA NA NA

NY -Fa 56 2.2 104.8 520 NA NA NA NA NA NA

PA-Fa 00 8.0 1.4 77 16.6 NA NA NA NA NA

Gizzard ON-DW 865 3.6 23.6 75 153 NA NA NA NA NA
Shad ON-OB 26 12.3 6.2 96 241 NA NA NA NA NA
NY -Fa 108 1.7 12.7 42 NA NA NA NA NA NA

PA-Fa 00 0.0 0.1 09 743 NA NA NA NA NA

W hite ON-DW 54 0.1 3.2 22 56 NA NA NA NA NA
Perch ON-OB 13 0.4 2.8 142 287 NA NA NA NA NA
NY -Fa 4315 %6 90.3 294 NA NA NA NA NA NA

PA-Fa 07 4446 213.2 1011 NA NA NA NA NA NA

Trout ® ON-DW 01 0.0 0.0 01 05 0.7 0.8 08 05 1.9
Perch NY -Fa 996.4 561.2 859.0 400 NA NA NA NA NA NA
PA-Fa 00 46.2 47.0 232 NA 0.6 110.6 543 26.0 NA

Raund® ON-DW 4526 973.2 %73 00 00 NA NA NA NA NA
Goby ON-OB 442 5.8 59.4 01 00 NA NA NA NA NA
ON-I1B 137.9 185.1 71.0 00 00 NA NA NA NA NA

NY -Fa 2907 1059.5 469.4 10 00 176.1 233.6 1989 00 0.0

PA-Fa 2291 102.3 778.9 303 00 212.6 %1.5 4088 56 0.0

"NA" derotes that reporti ng of indiceswas Not A pplicable or thatdatawere Nat Available.
2 Ontario (ON-) trawl indicesfor round goby and New Y ork State DEC (NY-) trawl indicesfor trout perch reported as"all ages' under the heading for YOY'.

Ontario Ministry of Natura Resources Trawl Surveys
ON-DW Trawling is conducted weekly during October & 4 fixed stations in the of fshore waters of Outer L ong Pai nt Bay using a 10-m trawl with

13-mmmesh cod endliner.

Indicesare reported asN PH; 80sAvg. isfor the period 1984 to0 1989; 90sA vg. isfor the period 1990 to 1999; 00's Avg. is for the period 2000 to 2007.
ON-OB Trawling is conducted weekly during September and October a 3 fixed stations inthe nearshore waters of Outer Long Paint Bay usinga 6.1-mtrawl

withal3-mmmeshcod endliner.

Indicesare reported asN PH; 80sAvg. isfor the period 1984 t0 1989; 90sA vg. isfor the period 1990 to 1999, 00's Avg. is for the period 2000to 2007.
ON-1B Trawling is conducted weekly during September and October at 4 fixed stations in I nner Long Point Bay using a6.1-mtrawl with a13-mm mesh

cod endliner.
Indicesare reported asN PH; 80sAvg. isfor the period 1984 to 1989; 90sA vg. isfor the period 1990 to 1999, 00's Avg. is for the period 2000 to 2007.

New York State Department of Environment Conser vation Tr Sur vey
NY-Fa Trawling is conducted at approximately 30 nearshore (15-30 m) stafionsduring October using a 10-mtrawl with @a9.5-mm mesh cod end liner.
Indicesare reported asN PH; 90sAvg. isfor the period 1992 t01999; 00'sAvg.isfor the period 2000 to 2007.

Pennsylvania Fish and Boat Commission Tr aw| Survey
PA-Fa Trawling is conducted at nearshore (< 22 m) and off shore (> 22 m) stationsduring October using a 10-mtrawl with a6.4-mm mesh cod end liner.
Indicesare reported asNPH; 80sAvg. isfar the period 1984 t01989; 90sA vg. isfor the period 1990 to 1999, 00's Avg. is for the period 2000to 2007.
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Gizzard
shad
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Table2.3.1 Reative abundance (arithmetic mean number per hectare) of selected age-0 species from
fall trawl surveysin the centra basin, Ohio and Pennsy lvania, Lake Erie, from 1998-
2008. Ohio West (OH West) is the areaof the centra basin from Huron, OH, to

year

OH West
OH East
PA

OH West
OH East
PA

OH West
OH East
PA

OH West
OH East
PA

OH West
OH East
PA

OH West
OH East
PA

OH West
OH East
PA

OH West
OH East
PA

OH West
OH East
PA

(-) The Pennsy Ivania Fish and Boat Commission was unable to sample in 2006 and 2008.

Farport Harbor, OH. Ohio East (OH East) is the area of the centra basin from

Farport Harbor, OH to the Pennsylvaniastateline.

1998

69.8
38.1
13.7

91.9
52.3
0.0

253.3
953.8
29.9

130.1
186.7
743.6

4928.5
150.5
5.8

14
2.7
0.0

10
0.1
0.0

338
34.8
0.0

0.3
13
231

1999

73.6
21
7.2

334.1
37.1
85

70.8
282.4
18

95.1
178.2
1114.4

408.4
599.4
0.0

5.6
39
0.7

37.2
9.2
0.0

104.3
17
0.0

55
4.8
10.0

2000

21.9
13
15.7

581.3
4.9
75.9

150.1
1070.3
15.3

217
158.2
781.1

127.2
500.6
0.0

0.4
0
0.0

62.1
124
0.0

117.1
276
0.0

1
0.4
23.0

2001

114.6
13.6
388.4

779.7
57.6
26.6

23
0
377.4

439
39.6
1577.8

50.5
22
85

5.9
0.7
0.0

50.8

0.0

60.3
18
0.0

o N

7.8

2002

25
11.9

293
5.9
80.7

274.7
218.1
152.9

37.8
64.7
289.3

394
05
38.1

16
0.2
0.0

59.7
11
0.4

24.6
12.3
0.0

14
0.3
45.6

2003

149
475
788.0

310.1
61.8
173.8

1753.9
2914.1
177.6

22.6
57.5
75.3

477.6
903.1
818

05
0.0

0.1

0.0

402.6
204
0.0

2
14
78.0

11

2004

8.7
1.9
24

759.7
108
24

352.1
388.9
20.9

13.9
173.9
1011.3

0.8
0.0

0.6
0.3
0.0

20.3
14
6.7

2005

37.8
156.2
6.7

1002.5
2034.5
42.3

10.7
444
15.9

37.2
148.1
204.0

567.1
279.8
17.8

0.2
11
0.0

12.3
15.7
13

0.1
16
0.3

2006

10
18.9

440.4
46.1

94.3
570.7

19
46.3

587.2
11151

0.2

4.4
3.6

32.7
30.7

0.2
0.1

2007

167
177.8
10.0

1381.2
1095.9
17.8

98.1
702.4
35.1

26.9
273.1
227.8

52.6
63.7
0.8

31
0.5
0.0

195
155
0.0

0.8
54
10.9

2008

37.3
52.8

544.9
91.6

635.2
3997.7

17.4
26.3

36.3
20.2

3.7
0.2

35.7
63.1

0.3
0.1

mean

65.8
47.9
138.2

597.4
350.4
475

306.0
714.5
91.9

44.8
132.6
669.4

724.6
361.6
17.0

18
1.0
0.1

224
26
0.0

98.3
17.6
0.1

34
17
22.8



Table2.3.2 Rdative abundance (arithmetic mean number per hectare) of selected yearling-and-older
species from fall trawl surveysin the centrd basin, Ohio and Pennsy lvania, Lake Erie,
from 1998-2008. Ohio West (OH West) is the area of the centra basin from Huron,
OH, to Farport Harbor, OH. Ohio East (OH East) is the area of the centra basin from
Farport Harbor, OH to the Pennsylvaniastateline.

year 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 mean

Y ellow
perch  OH West 6.3 40.7 61.6 5.7 51.7 32 216.5 18.3 4.2 19.8 56.6 42.8
OH East 37 40 19.3 0.4 38.3 12 45.2 132.3 12.5 37 26.4 33.0
PA MU3 25 79 39 41.3 375 75.6 18.3 19 - 27.4 - 24.0

White
perch  OH West 5.6 35.2 91.1 21.7 91.5 28.2 83.9 34.1 324 27.1 76.5 45.1
OH East 0.2 14.6 38.6 04 176.2 12 27 20.1 38.5 16.8 36.6 344
PA MU3 0.0 19 0.6 24 385 28.6 6.2 0.0 - 0.8 - 8.8
Rainbow  OH West 71 146.2 65.6 55.6 45.3 29.4 320.5 89.8 8.9 40.4 9.6 87.3
smelt OH East 58.2 21151 150.3 33 320.9 370.3 1360.2 30.8 17.3 532.4 64.9 495.9
PA MU3 13 0.0 75.8 0.0 6.2 22.1 9.9 2.6 - 10.7 - 14.3

Round
goby OH West 164.9 825 275 54.8 39.2 25.4 27 33.6 204 26.3 57.9 50.2
OH East 118.6 106.7 164.5 88.4 54.3 127.1 148.8 263 78.9 185.6 167.8 133.6
PA MU3 113.1 55.3 126.5 55.2 238.3 50.1 767.0 206.7 - 361.1 - 220.3
Emerald OH West 1862.1 515.8 109.2 106.3 2339 54.9 15 233.6 162.7 418.7 495 369.9
shiner OH East 22.8 502.6 830.5 0.7 133.2 432 0.4 479.6 451.1 27.8 1159.4 288.1
PA MU3 0.0 0.0 0.0 0.0 107.4 2175 0.0 123.0 - 769.5 - 135.3
Soottail OH West 28.3 5.8 8.7 35 6.6 16 53 0.3 12 2.3 23 6.4
shiner OH East 5 7.2 8.6 11 5.9 1 0.2 38 0.7 0.6 29 34
PA MU3 04 0.0 0.0 0.0 22 0.0 0.0 0.0 - 0.0 0.3

Trout-
perch  OH West 15.1 9.2 17.2 3.2 27.2 12.2 14 135 33 55 4.8 12.0
OH East 14.8 9.3 15.3 22 85 29 7.7 76.2 4.8 6.7 84 14.8
PA MU3 1.0 0.9 115 0.6 81.2 50.9 5.2 41 - 16.0 - 19.0

(-) The Pennsy Ivania Fish and Boat Commission was unable to sample in 2006 and 2008.
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3.0 Interagency Trawling Program

An ad-hoc Interagency Index Trawl Group (ITG) was formed in 1992 to first view the
interagency index trawl program in western Lake Erie and recommend standardized trawling
methods for assessing fish community indices; and second, to lead the agencies in cdibration of
index trawling gear using SCANM AR acousticd instrumentation. Before dissolvingin M arch 1993,
the ITG recommended the Forage Task Group continue the work on interagency trawlingissues.
Progress on these charges is reported below.

3.1 Trawl Calibration (by M. Bur, P. Kocovsky, and S. M ackey)

In September 2008, ODNR, Scudder M ackey (Habitat Solutions NA), and USGS
conducted tests to estimate trawl dimensions (vertica height and wing spread) using two ty pes of
assessment gear (side-scan sonar and Notus, both are acoustic tools). The objectives wereto
determine: 1) the dimension of thetrawls (both bottom and midwater) with each type of gear; and 2)
if there was agreement between the two separate sonar equipment on trawl dimensions. Thesetests
were similar to those run in 2006 by the M DNR (Forage Task Group 2007). Thefirst four tests
(each test consisted of a10-17 minute tow) consisted of towingabottom trawl with Notus acoustic
mensuration sensors attached to each of the bottom trawl wings to determine trawl spread (width)
and two sensors mounted on the headrope and one on the footrope to measure vertica height.
Smultaneously aseparate vesse towed aside-scan tow body with transducer to measure bottom
trawl wing spread and height. The vessd with the side-scan made severa measurements during each
trawl test (usudly 4-8). Thenext threetest tests were run with side-scan only (the Notus sensors
removed) to determineif wing spread and height were affected by the presence (size and weight) of
the Notus sensors. A similar set of tests was conducted with the mid-water trawl (two tests with
side-scan only and two tests with both side-scan and Notus).

One of the end outcomes was to ascertan if the independent measurements (Notus vs. side-
scan) are similar. The Notus measurements were generdly greater than for the side-scan. Bottom
trawl wing spread was 12.9% greater for Notus (5.1 m, SD=0.8 m) than for side-scan (4.6 m,
SD=0.4 m), and mid-water trawl wing spread was 6.8 % greater for Notus (7.6 m, SD=0.1 m) than
for side-scan (7.3 m, SD=0.3 m).

Theresults differed with the experience of both M DNR and NYSDEC in comparing bottom
trawl measurements using Netmind acoustic mensuration gear and side-scan. Both MDNR and NYS
DEC observed greater wing spread measurements with Netmind gear attached. For tests with Notus
and side-scan, the wing spread was grester when Notus was not attached than with the gear attached
for both bottom trawl and mid-water trawl tows. Traw! wing spread measurements for the bottom
traw! using side-scan with Notus attached were 4.5 m (SD=0.4 m) and 4.7 m (SD=0.4 m) without
Notus, and for the mid-water trawl thewing spread was 7.2 m (SD=0.2 m) with Notus and 7.5 m
(SD=0.3 m) without Notus. One of the differences between Notus and Netmind gear is that the
wing sensors are 3.2 times heavier for Netmind, whereas the depth and gape/headline sensors for
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Netmind were 1.6 times the weight of Notus (Table3.1.1). It gppearsthat size and weight of wing
sensors may have arole with increasing the distance of wing spread. Theseresults may show
sufficient evidencethat the presence of Netmind sensors on the wings has a more measurable effect
on thesmall (7.9-11.6 m) trawls than the Notus sensors (7.9 m). M ost confidence limits are
overlapping for Notus measurements, which suggest that the observed differences might be dueto
error, not actua differences.

3.2 Summary of Species CPUE Statistics (by E. Weimer, J. Tyson and M . Bur)

Interagency trawling has been conducted in Ontario, Ohio and M ichigan waters of the
western basin of Lake Eriein August of each year since 1987, though missing effort datafrom 1987
has resulted in the use of only datasince 1988. This interagency trawling program was developed to
measure basin-wide recruitment of percids. M orerecently, theinterpretation has been expanded to
provide basin-wide community abundance indices, including forage fish abundance and growth.
Information collected during the survey s includes length and abundance dataon al species collected.
A totd of 62-90 standardized tows conformingto adepth-stratified (0-6m and >6m) random design
are conducted annudly by OM NR and ODNR throughout the western basin; results of 65 trawls
were used in the analy ses in 2008 (Figure 3.2.1).

In 1992, the ITG recommended that the FT G review its interagency trawling program and
develop standardized methods for measuring and reporting basin-wide community indices.
Historicaly, indices from bottom trawls had been reported as relative abundances, precludingthe
pooling of dataamong agencies. In 1992, in responseto the ITG recommendation, the FTG began
the standardization and cdibration of trawling procedures among agencies so that the indices could
be combined and quantitatively analyzed across jurisdictiona boundaries. SCANM AR was
employed by most Lake Erie agencies in 1992, by OM NR and ODNR in 1995, and by ODNR done
in 1997 to cdculate actud fishing dimensions of the bottom trawls. In the western basin, net
dimensions from the 1995 SCANM AR exercise are used for the OM NR vessd, while the 1997
results are gpplied to the ODNR vessd. In 2002, ODNR began interagency trawlingwith the new
vessd RV Explorer |1, and SCANM AR was again employ ed to estimate the net dimensionsin
2003.

The FT G recognizes the increasing interest in usinginformation from this bottom trawling
program to express abundance and distribution of the entire prey fish community of the western
basin. Preiminary survey work by OM NR in 1999 demonstrated the potentia to underestimate
the abundance of pelagic fishes (principaly clupeids and cy prinids) when relying solely on bottom
trawls. The FTG will continueto recognize the strength of hy droacoustics to describe pelagc fish
distribution and abundance, and has developed hy droacoustic programs for the east and centra
basins of Lake Erie. However, the shadlow depths and complex bathy metry of the western basin
provide challenges to implementing a hy droacoustic program in this basin, such that other pelagc
samplingtechniques are dso being explored. Results of the Trawl Comparison Exer cise of 2003
have now been fully anayzed, and Fishing Power Correction (FPC) factors have been gpplied to the

16



vessdls administering the western basin Interagency Trawling Program. All vessd CPUES were
standardized to the RV. Keenosay using correction factors developed during the trawl comparison
experiment in 2003 (Table 3.2.1). A manuscript describing justification, methods used, and results
has been published in the North American Journal of Fisheries Management (Tyson et a. 2006).
Information from this experiment will dso be used in development of an additiond interagency
trawling program to examine tempord and spatid patterns in forage abundances in the western basin
during June and September administered by ODNR and USGS— Lake Erie Biologica Sation.

Presently, the FT G estimates basin-wide abundance of forage fish in the western basin using
information from SCANM AR trids, trawling effort distance, and catches from the August
interagency trawling program. Species-spexific abundance estimates (#/ha or #/m°) are combined
with length-weight datato generate a species-specific biomass estimate for each tow. Arithmetic
mean volumetric estimates of abundance and biomass are extrgpolated by depth strata (0-6m, >6m)
to the entire western basin to obtain a FPC-adjusted, absolute estimate of forage fish abundance and
biomass for each species. For reporting purposes, species have been pooled into three functiona
groups: clupeids (age-0 gzzard shad and alewife), soft-ray ed fish (rainbow smelt, emerald and
spottail shiners, other cy prinids, silver chub, trout-perch, and round gobies), and spiny-rayed fish
(age-0 for each of white perch, white bass, yedlow perch, waleye and freshwater drum).

Totd forage abundance decreased in 2008, reachingalevel similar to 2006 (Figure 3.2.2).
Totd forage biomass responded similarly (Figure 3.2.3). These decreases are similar between each
functiona group; abundance decreased by 28-61%, while biomass decreased by at least 42% relative
to 2007. Rdative biomass of clupeid, soft-rayed, and spiny-ray ed species was 2%, 9%, and 89%,
and, while similar to recent trends, was different than the respective historic averages of 26%, 12%,
and 82% (Figure 3.2.3). Wadley e show aclear preference for clupeids and soft-ray ed fishes over
spiny-rayed prey (Knight and Vondracek 1993), and the long-term decreases in biomass of clupeid
and soft-rayed fish may struggeto satisfy predatory demand in Lake Erie.

M ean length of age-0 fishes in 2008 varied when compared to 2007 (Figure 3.2.4). Length of
age-0 for sdlect speciesinclude: walleye (137.6 mm), yelow perch (69.9 mm), white bass (69.9
mm), white perch (59.2mm), and smallmouth bass (70.2 mm). Long-term averages for the same
species ae wadleye (137.4 mm), ydlow perch (66.7 mm), smalmouth bass (79.9 mm), white bass
(67.6 mm), and white perch (57.5 mm).

Soatiad maps of forage distribution were constructed using FPC-corrected site-specific
catches (#/ha) of the functiona forage groups (Figure 3.2.5). Abundance contours were generated
using kriging contouring techniques to interpolate abundance among traw! locations. Cluped catches
were highest around Cedar Point, and the mouth of Sandusky Bay (southwest portion of the basin),
with gzzard shad densities lowest aongthe north shore. Soft-rayed fish (predominantly round
gobies and emerald shiners) were most abundant aong the north shore and around the Bass Islands.
Spiny-ray ed abundance was highest in the center of the basin around the Bass I slands, with pockets
of high abundance aong both the north shore and in Sandusky Bay. Rdative abundance of the
dominant species includes: age-0 white perch (75%), yelow perch (9%), white bass (3%), and dl-
age round gobies (3%). Tota forage abundance averaged 4,388 fish/ha across the western basin,
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faling 30% from 2007 to fal below the long-term average (5,260 fish/ha). Cluped density was 100
fish/ha (average 1141 fish/ha), soft-ray ed fish density was 391 fish/ha (average 519 fish/ha), and
spiny-ray ed fish density was 3,897 fish/ha (average 3,599 fish/ha).

3.3 Trawl Comparison Exercise (by J. Ddler)

The Forage Task Group is considering continuation of the trawl comparison exerciseto
include the boats and agencies of the centra and eastern basins. This would provide further
improvement in coordination and integration of trawl survey s conducted throughout Lake Erie.
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Table3.1.1. Sze and weight of acoustic sensors for Notus and netmind net mensuration gear.
Gapeis equa to headrope height of the bottom.

Notus Netmind
Main wing
Length (mm) 314 400
Diameter (mm) 76 115
Weight (Kg) 2.5 9.0
Secondary wing
Length (mm) 314 330
Diameter (mm) 76 115
Weight (Kg) 2.5 7.0
Depth
Length (mm) 314 330
Diameter (mm) 76 115
Weight (Kg) 2.5 7.0
Gape/Headline
Length (mm) 610 400
Diameter (mm) 115
Width (mm) 280 -
Height (mm) 127 -
Weight (Kg) 7.2 9.0
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Table3.2.1. Mean cach-per-unit-effort (CPUE) and fishing power correction factors (FPC) by vessd-species-age
group combinations. All FPCs are cdculaied rddive to the R.V. Keenosay.

Age Trawl Mean CPUE Apply
Vessd Species group  Hauls (#/ha) FPC 95% CI rule®

R.V. Explorer  Gizzard shad AgeO 22 11.81 2.362 -1.26-5.99 Y
Emedd shiner  Age 0+ 50 67.76 1.494 0.23-2.76 Y
Troutperch Age 0+ 51 113.20 0.704 0.49-0.91z Y
White perch Age0 51 477.15 1.121 1.01-1.23 z Y
White bass Age0 50 11.73 3.203 0.81-5.60 Y
Ydlow perch Age0 51 1012.15 0.933 0.62-1.24 N
Ydlow perch Age 1+ 51 119.62 1.008 0.72-1.30 N
Wdleye Age0 51 113.70 1.561 1.25-1.87 z Y
Round goby Age 0+ 51 200.27 0.423 0.22-0.63z Y
Freshwater Age 1+ 51 249.14 0.598 0.43-0.76 z Y
drum

R.V. Gibrdta  Gizzard shad Age0 29 14.22 1.216 -0.40-2.83 Y
Emerdd shiner  Age O+ 43 51.30 2.170 0.48-3.85 Y
Troutperch Age 0+ 45 82.11 1.000 0.65-1.34 N
White perch Age0 45 513.53 0.959 0.62-1.30 N
White bass Age0 45 21.88 1.644 0.00-3.28 Y
Ydlow perch Age0 45 739.24 1.321 0.99-1.65 Y
Ydlow perch Age 1+ 45 94.56 1.185 0.79-1.58 Y
Wadleye Age0 45 119.17 1.520 1.17-1.87 z Y
Round goby Age 0+ 45 77.36 0.992 0.41-1.57 N
Freshwater Age 1+ 45 105.21 1.505 1.10-1.91z Y
drum

R.V. Grandon  Gizzard shad AgeO 29 70.87 0.233 -0.06-0.53 z Y
Emedd shiner Age O+ 34 205.43 0.656 -0.04-1.35 Y
Troutperch Age 0+ 35 135.93 0.620 0.42-0.82z Y
White perch AgeO 36 771.40 0.699 0.44-0.96 z Y
White bass AgeO 36 34.92 0.679 0.43-0.93z Y
Ydlow perch AgeO 36 1231.63 0.829 0.58-1.08 Y
Ydlow perch Age 1+ 36 123.35 0.907 0.58-1.23 Y
Wadleye AgeO 36 208.59 0.920 0.72-1.12 Y
Round goby Age 0+ 36 161.78 0.501 0.08-0.92 z Y
Freshwater Age 1+ 36 58.82 2.352 1.51-3.19 z Y
drum

R.V. Musky Il ~ Gizzard shad AgeO 24 8.80 1.885 -1.50-5.26 Y
Emerdd shiner  Age O+ 47 32.29 3.073 0.36-5.79 Y
Troutperch Age O+ 50 62.35 1.277 0.94-1.62 Y
White perch AgeO 50 255.71 2.091 1.37-2.81z Y
White bass AgeO 46 8.35 4.411 0.90-7.92 Y
Ydlow perch AgeO 50 934.03 1.012 0.77-1.26 N
Ydlow perch Age 1+ 50 34.94 3.452 1.23-5.67 z Y
Wdleye AgeO 50 63.70 2.785 2.24-3.33 z Y
Round goby Age 0+ 49 66.87 1.266 0.39-2.14 Y
Freshwater Age 1+ 49 1.60 93.326  48.39-138.26 z Y
drum

z - Indicates statisticaly significant difference from 1.0 (0=0.05); * Y means dedision rule indicated FPC gpplicetion
was warranted; , N means decision rule indicated FPC application was not waranted
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Figure 3.2.1 Trawl locaionsfor thewestern basin interagency bottom trawl survey,

August 2008.
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Figure 3.2.2 Mean dendty (no./ ha) of prey fish by functional group in western L ake
Erie, August 1988-2008.
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4.0 Hydroacoustic Survey Program
4.1 East Basin Acoustic Survey (by D. Einhouseand L. Witzdl)
Introduction

Begnningin 1993, amidsummer East Basin fisheries acoustic survey was implemented to
provide a more comprehensive evauation of the distribution and abundance of rainbow smdt. This
initiative has been pursued under the auspices of the Lake Erie Committeg's Forage Task Group
(FTG), and is acollaboration of neighboring East Basin Lake Erie jurisdictions and Corndll
University's Warmwater Fisheries Unit through coordinated management efforts facilitated by the
Great Lakes Fishery Commission (GLFC).

Some of the more recent progress in the development of an acoustic survey program was
achieved when Lake Erie’ s FT G was successful in being awarded agrant to purchase amodern signa
processing and data management sy stem for inter-agency fisheries acoustic surveys on Lake Erie
(Einhouse and Witz 2003). The new data processing sy stem (Echoview) arrived in 2002. In
2003, Lake Erierepresentatives from New York Sate Department of Environmenta Conservation
and the Ontario M inistry of Natura Resources also attended atrainingworkshop to attain
proficiency in this new software. The newly trained biologsts then hosted a second workshop to
introduce this signa processing systemto the Lake Erie FTG. During 2005 FT G members
upgraded the Lake Erie acoustic hardware sy stem through the purchase of aSmrad EY60
GPT /transducer. Findly, in 2008, severd members of Lake Erie s FT G participated in aworkshop,
the most recent in aseries of Great Lakes Acoustic Workshops devoted to the development of
Sandard Operating Procedures (SOP) for hy droacoustic surveys in the Great Lakes regon (Parker-
Setter et d 2009, Rudstam et d. 2009 (in press)). Completion of the 2008 workshop represented a
benchmark event toward implementation of the SOP’s in Lake Erie basin acoustic survey's, and
specificadly for the East Basin, then proceeding to re-processing an acoustic data series begnningin
1997 and applying new standards.

Survey Methods

A thorough description of survey methodology as well as athorough description of the
entire series of acoustic survey results for the eastern basin Lake Erieis being pursued as aseparate
report expected to be available during 2009. In genera, standard survey procedures have been in-
place for offshore transect sampling of eastern Lake Erie since 1993. This midsummer, mobile
nighttime survey isimplemented as an interagency program involving multiple vessels to collect
acoustic signas of peagic fish density and distribution, with an accompanying mid-water trawling
effort to characterize fish species composition.
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The 2008 Survey

In recent years, New York’s annua contribution to the east basin survey is mid-water
trawling by the RV Argo to describe fish species composition. Fish densities and distribution are
measured by a scientific echosounder, a Smrad EY60 120 kHz split-beam GPT, aboard the Ontario
Ministry of Natura Resources (OM NR) research vessel, RV Erie Explorer. Acoustic data
acquisition for the 2008 survey was completed without incident and attained the full compliment of
twelve acoustic transects totaing 186 nautica miles and 764,000 KB of raw acoustic data (Figure
4.1.1). However, mid-water trawl collections and water temperature-depth profile samplingin 2008
were abbreviated due to mechanical difficulties on the RV Argo. Indl, both acoustic survey vessds
combined for 37 temperature profiles, and the RV Argo made 9 mid-water trawl tows duringa
shortened 2008 mid-water trawling program.

Acoustic Series Results

Procedures for the east basin acoustic survey have now been completed largely through the
support of GLFC sponsored project “ Study group on fisheries acoustics in the Great Lakes’. At
this time the principd investigators for Lake Eri€' s east basin survey areincorporating the new SOP
for each survey year, and then re-computing fish densities based on these new standards. Among
these standard data processing eements is the use of the N, index, atype of dataquality control
filter for examining estimates of fish abundancein densely concentrated areas to diminish possible
bias associated with extrgpolating abundance based on mean in-situ target strength (Rudstam et al.
2003). Additionaly, astandard objective method has now been developed to ascribe passive noise
thresholds for each survey transect. A complete description of our data collection and processing
methods will be forthcoming in a separate document with accompanying results for the entire split-
beam time series of this acoustic survey (since 1997).

At this writing the acoustic data series from 1999 to 2003 has been re-processed and
analy zed using our new survey standards. This renewed dataanaysis effort is now briefly
suspended to address other pressing report deadlines, but will resume during April, 2009. Thefive
years of completed anaysis of acoustic survey results using the new SOP describetrends in
densities of pelagic forage fish and these new measures are shown in Table4.1.1, dongwith a series
of independent bottom trawl measures of yearling-and-older (YAO) rainbow smelt.

The 1999 to 2003 period represented aparticularly useful interval to cdibrate acoustic
results with suspected YAO densities of rainbow smdt. This was aperiod when rainbow smelt
were the dominant pelagc forage fish species in eastern Lake Erie, and dso atime when smelt
exhibited a characteristic pattern of dternate year dominance of YAO abundance. From 1999 to
2003 the independent bottom trawl surveys by eastern basin jurisdictions provided in a series of
Lake Erie s FT G reports spanning this period (FTG 2000 to FT G 2004) show this aternate y ear
abundance cy clefor yearling-and-older (YAO) rainbow smdt (Table4.1.1). This same dternate
year abundance pattern was aso gpparent in the recently re-analy zed acoustic series for this period.
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The synchrony of year-to-year abundance fluctuations between acoustic peagc fish densities and
independent bottom trawl abundance measures for the dominant pelagc forage species (rainbow
smelt) in eastern Lake Erie lend support to the veracity of acoustic assessment estimation
techniques for pelagc foragefish. It was very constructiveto see strong agreement of acoustic
densities of YAO peagc forage fish and our independent trawl measures of YAO rainbow smelt
abundance. However, our 5-year period of initial analysis dso highlighted some remaining
uncertainty for characterizing rainbow smelt abundance. In the 2003 survey afew especialy high
density aress of fish in epilimnion strata seemed much too large, and an outlier from the remaining
data, to be reasonably included with theseinitia results. Further work will be necessary to resolve
these seemingy spurious observations. M id-water trawlingto support the acoustic survey was
abbreviated in 2003, but other indicators suggest those high density cells may well describe densely
concentrated y oung-of-the-year (YOY) rainbow smelt, or other YOY fishes.

The spatid distribution of pelagc fish densities for the YAO acoustic sizerangeis shownin
Figure4.1.2. Thedistribution of acoustic transects and fish densities through this 1999 to 2003
period shows gradualy improved spatia coverage of the east basin survey as this program
progressed through more recent years. Also, this figure demonstrates the spatid distribution of
pdagc forage fish densities can markedly differ across years. This improved knowledge that the
East Basin Lake Erie pdagc fish resource can differ spatiadly across years reinforces the added value
of this broad inter-agency approach to forage fish assessment relative to the unilatera efforts of
independent trawling programs conducted by three east basin jurisdictions.

We expect to resume analy sis of acoustic results for years 1997, 1998, and 2004 through
2008 during spring 2009. The entire 1997 to 2008 data series is expected to be thoroughly reported
in aseparate document with an accompanying description of survey methods and data processing
procedures. Upon completion of this overview document, subsequent results will be updated
annudly in Lake Erie€ s FTG Report.

Discussion

Theinteragency fisheries acoustic survey of eastern Lake Erie has proven to be ahighly
successful, collaborative effort for rainbow smelt assessment between fisheries agencies in the
Province of Ontario, New York and Pennsylvania T his ongoing program has aso successfully
partnered with academic researchers through the GLFC and addressed some previously unmet needs
for the Lake Erie fisheries management community. This interagency acoustic partnership in forage
fish assessment began in Lake Eri€’ s east basin, and has now expanded into centra and western
basins using the eastern Lake Erie program as amodd.

Some FTG representatives participated as core members of aGreat Lakes acoustic study
group charged with developing standards for fishery acoustic surveysin the Great Lakes. One of
the principa accomplishments of the Acoustic Study Group was development of Great Lakes SOP
document (Parker-Setter et d. 2009, Rudstam et d. 2009 (in press)), with an accompanying SOP
workshop, delivered in 2008. The ongoing, eastern basin Lake Erie acoustic survey represents an
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excellent example of a standard, inter-agency assessment of the pelagic forage fish community
conducted in the Great Lakes. Lake Eri€' s acoustic survey has benefited from collaboration with
experts from beyond our borders. Individuas leading Lake Eri€ s acoustic program are actively
engaged in updating survey results for the entire data series and are targeting a comprehensive
summary to be prepared as aseparate report.

Finally, acoustic survey applications are expanding further as afishery assessment tool in
Lake Erieto include such endeavors as habitat mapping. As such, continued support will be
required to efficiently administer acoustic surveys. Lake Erie's acoustic hardware and software are
broadly shared amongthefivejurisdictions represented onthe FTG. This inter-agency acoustic
monitoring program will require adedicated ongoing effort for maintenance, upgrades, expansion of
sitelicenses, and periodic training of personnel to maintain it as afunctiond fish stock assessment
tool. The GLFC and the Lake Erie Committee have demonstrated strong support for acoustic
survey efforts on Lake Erie, and the biologsts responsible for these survey s are very grateful for
these efforts.

4.2 Central Basin Acoustic Survey (by P. Kocovsky and J. Ddler)

The 2008 centra basin acoustic survey was planned accordingto the protocol and sample
design established at the hy droacoustic workshop held in Port Dover, Ontario in December 2003
(Forage Task Group 2005). This sample design, consisting of eight cross-basin transects, requires
two acoustic survey vessds and two midwater trawling vessels. Asin past surveys, midwater
trawling from separate vessels was conducted to ground truth species composition and aid in singe
target detection andysis if needed.

Hydroacoustics

In 2008, the RV Musky 11, (United Sates Geologca Survey; USGS) and RV Grandon
(ODNR-DOW) werethe acoustic vessels. Dueto westher constraints, four partia transects and
two complete transects of acoustic datawere collected from July 7 through July 11 (Figure4.2.1).
Acoustic transects correspondingto Loran-C TD lines were sampled from one haf hour after sunset
(around 2130) on ether the north or south shore and continued to the opposite shore until the
transect was completed or weather conditions forced cancellation of data collection. All sampling
was conducted in waters 10 meters or deeper.

Hy droacoustics datawere collected aboard the RV Musky |1 and R/V Grandon using
BioSonics DTX ® echosounders with 129-kHz transducers and BioSonics Visud Acquisition
(release 5.1) software. Globad Positioning Sy stems coordinates were collected usinga Garmin ®
GPSM AP 225 on the R/ Musky |1 and a M agellan 5000 on the R/V Grandon, both units were
interfaced with the echosounder to obtain simultaneous latitude and longtude coordinates. The
acoustic transducer on the R/V Musky |1 was mounted on a stainless sted bracket bolted to the
starboard hull roughly equidistant between the bow and stern. The transducer on the RV Grandon
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was towed from the starboard instrument davit attached to aBiofin® towingbody. Both
transducers were positioned gpproximately 1 m below thewater surface.

Trawling

The RV Keenosay, (Ontario Ministry of Natura Resources; OM NR) provided midwater
trawling concurrent to the acoustic data collection in Ontario waters from July 7 through July 11.
The RV Grandon (ODNR-DOW) collected trawl datain Ohio waters during the two weeks
following acoustic data collection from July 15 through July 29. Wesether conditions forced the
cancdllation of two trawl tows. Theremaining49 trawl tows were completed accordingto the
sample design. Whenever possible, trawl vessels attempted to distribute traw! effort above and
below the thermocline to adequately assess species compaosition in each depth stratum. At thetime
of midwater trawlingin Ohio, the thermocline was too close to the bottom to permit effective use of
trawl equipment. Ohio trawl dataarelimited to the depth strata above the thermocline. Totd
length and tota catch were recorded from each trawl by species and age group. Age group
classifications consisted of young-of-year (age-0) for al species and y earling-and-older (age-1+) for
forage species and age-2-or-older (2+) for predator species. Trawl datawere pooled and species
composition was determined within each jurisdiction (Table 4.2.1).

Analysis

Acoustic transects and midwater trawl datawere stratified along each transect into two
depth layers for anaysis: epilimnion (3 mto 18 m) and hy polimnion (> 18 mto 0.5 m abovethe
bottom). Theselayers were chosen based on temperature and dissolved oxy gen profiles and
acoustic target size distributions.

Analysis of hydroacoustic datawere conducted following the guiddines established in the
Standar d Operating Procedures for Fisheries Acoustic Surveys in the Great Lakes (Parker-Setter et
a. 2009). Hydroacoustics datawere andyzed using EchoView ® version 4.5 software.
Proportionate area backscattering coefficient and singe targets identified using EchoView method 2
(recommended by Sonar Data, Inc., developer of EchoView software, for BioSonics data) were used
to generate density estimates for 500-m intervalsin eech water stratum. In situ datawere used to
determine singetarget (TS numbers and sizes for converting tota areabackscattering (Sv) into fish
density estimates (fish per hectare) for each interval and depth stratum. The Nv statistic, ameasure
of the relationship between the number of singetargets and Sv, was caculated for each interva-by -
depth stratum cell to monitor the qudity of usingin situ datato caculate TS (Sawadaet d. 1993).

If Nv for an interval-by-depth stratum cdll was >0.1, the mean TS of the entire stratum within a
transect where Nv values were <0.1 was used (Rudstam et d. 2009). Occasiondly, using the mean
TSvaduefor thetransect produced worse Nv vaues than ether in situ TSor TSvadues derived from
trawl data. In these cases, in situ TSwas retained. Finad density estimates for each interva and
depth stratawere calculated from data outputs from Echoview, using Excel spreadshests.
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Results

In 2008, average acoustic density within atransect was alway's highest in the epilimnion and
lowest in the hy polimnion (Figure 4.2.2). Along each transect, acoustic densities were usudly
higher in the offshore areas of the basin relaive to nearshore. Hypolimnion densities were usudly
below 5,000 fish per hectare. Theonly areawhere hy polimnion densities were above 5,000 fish per
hawas in the furthest east transect, c58225. Densities in the epilimnion ranged from 2,500 to as
high as 164,000 fish per hectare. The highest epilimnion densities aso occurred in transect c58225.

Rainbow smelt and emerad shiners were the most abundant species in midwater trawl
samples. In the epilimnion, both age groups of rainbow smet combined to account for 84.9% of the
speciesin Ontario waters (Table4.2.1). The next largest component in Ontario was age-1+ emerad
shiners (13.4%). In Ohio waters of the epilimnion, age-1+ emerald shiners accounted for 51.9%,
while both age groups of rainbow smelt accounted for 41%. The hypolimnion in Ontario was
amost exclusively age-1+ and age-0 rainbow smelt (74.6% and 23.6%, respectively). Age-1+
emerad shiners only accounted for 0.5% in the hy polimnion.

The thermocline in Ontario waters ranged from 15m to 17m based on temperature and
dissolved oxy gen profiles collected from the RV Keenosay. In Ohio waters the thermocline ranged
from 18m to 20m based on data collected on the R/ Grandon during trawling.

Discussion

Preiminary analysis of acoustic transects from 2008 showed average target density was
away s highest in the epilimnion and lowest in the hy polimnion. Thistrend is consistent with target
densities of transects andyzed in 2007. There was adifference between thetwo yearsin the
location along atransect where peak target densities occurred. In 2007, the highest densities
occurred in the nearshore areas, whereas in 2008 the highest densities were in the offshore areas of
thebasin. Thereweredso very large differences in totd target density between thetwo years, with
the highest density per 500-m interva in 2007 at 58,000 fish per hectare and in 2008 the highest
density per 500-m interval was 140,000 fish per hectare. The differencein maximum densities is
attributed to an exceptiona cohort of age-0 rainbow smelt that was concentrated around the
thermocline.

This is the second y ear we have presented anay ses from hy droacoustics work in the centra
basin of Lake Erie since the program began in 2000. Procedures for acoustic anay sis continue to
evolve. We are actively participatingin, and are applying current research and improvements to our
acoustic anaysis. Thetechniques and procedures outlined in the Great Lakes Acoustic Sandard
Operating Procedure (GL-SOP) have been gpplied to andysis of 2008 acoustic data. In 2008 we
encountered extremely high Nv vaues due to age-0 rainbow smelt. Fish congregating around
thermocline created long stretches of transects where Nv values were too high to alow for use of in
situ TS Following procedures established in the GL-SOP and Rudstam et d. (2009) we were able
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to improvethe Nv vaues in most intervads, but in some instances the Nv vaues remained too high.
Estimates of TSfrom equations based on trawl data can be used in placeof insitu TS In our
anaysis, using estimates of TSfrom trawl datadid not improve Nv vaues rdaivetoinsitu TS We
fed the high Nv vaues are aresult of extreme Sv, dueto very high densities of age-O rainbow sméit,
rather thaninsitu TS Even though density estimates in 2008 appear to be extreme compared to
2007, we fed 2008 estimates remain conservative, based on the methods used to solve for high Nv
vaues. At thistimewearenot certain if the high Nv problem is uniqueto the centra basin of Lake
Erie, or if it has been encountered in other great lakes systems. We will be addressing this issue over
the course of 2009.

4.3 West Basin Acoustic Survey (E. Weimer)
Introduction

A standardized inter-agency fishery acoustics program has been used to assess forage
community abundance and distribution in the eastern basin of Lake Erie since 1993. The acoustic
survey was expanded to the centra basin in 2000 (Forage Task Group 2004). In 1997, apilot
program was conducted by Sandusky Fisheries Research Unit staff adjacent to Sheldon’s M arshin
July to assess thefeasibility of usingacoustic technology in the shalow waters of the western
basin. Thepilot study showed much promise and results indicated an offshore to nearshore gradient
in forage-sized fish abundance. As charged by the LEC, since 2004 a pilot western basin acoustic
survey has been initiated to explore the utility of using down-looking and side-looking sonar for
assessing pelagic forage fish abundance in the west basin. M ultiplexingtwo different transducers,
one looking down and one looking sideway s has been used in other shalow-water systemsto
effectively sample more of the water column. While currently unprocessed, the 2004 datawill be
used in conjunction with current survey datato develop astandardized acoustic sampling program
for the west basin of Lake Eriethat will complement the ongoing acoustic surveys in the centra and
eastern basins and facilitate an annua lake snapshot of peagc forage fish abundance and biomass.

Methods

Three standard transects, extending through both Canadian and Ohio waters, were survey ed
July 14-18, 2008 (Figure 4.3.1). Thedistribution of transects was based upon previous work and
was designed to capture the range and extent of variability seenin habitat ty pes and likely forage
fish densities. Mid-water trawlingto determine community composition was not conducted in
2007.

Samplingon Transect 1 was performed with the Lake Erie BioSonics DT-X surface unit
equipped with two 6.8-degree, 201-kHz, split-beam transducers, a Garmin goba positioning
sy stem, and a Panasonic CF-30 laptop computer. Problems with the Lake Erie unit surfaced
hafway through Transect 1, and the remaining transects were survey ed using the Ohio Inland
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Fisheries Research (IFRE) BioSonics DT-X surface unit equipped with two 199.2-kHz split-beam
transducers (7.0-degree down-facing, 6.4-degree side-facing). Each acoustic sy stem was cdibrated
before the survey with atungsten carbide reference sphere of known acoustic size.

The mobile survey, conducted aboard the ODNR’s RV Almar, was initiated 0.5 h after
sunset and completed by 0.5 h prior to sunrise. Transects were navigated with way points
progranmed in aLowrance GPS, and speed was maintained at 8-9 kph usingthe GPS. The
transducer was mounted on afixed poles located on the port and starboard sides of the boat near
mid-ship. The down-facing transducer was mounted 1 m below the surface, while the side-facing
transducer was mounted 1.5 m below the surface. Datawere collected using BioSonics Visud
Acquisition 5.0.4 software. Collection settings during the survey were 10 pings/second, apulse
length of 0.2 msec, and aminimum threshold of -70 dB. The sampling environment (water
temperature) was set a thetemperature 2 m deep on the evening of sampling Datawere written to
fileand named by the date and timethe filewas collected. Files were automaticaly collected every
30 minutes. Latitude and longtude coordinates were written to thefile as the data were collected to
identify sample location.

Datawere anady zed using SonarData s Echoview 4.5 software using a modified process
developed by the Ohio Division of Wildlife Inland Fisheries Research Unit. Thisyear, singe target
strengths between -41dB and -60dB were used for anay sis to focus on forage-sized fish (15-165
mm). Thistarget strength range was estimated using Love s dorsa aspect equation (Love 1971):

Tota length = 10~ ((Target Strength + 26.1)/19.1) * 1000

This step was made necessary dueto the amount of large targets sampled duringthis year’ s survey,
especidly in Transect 3. Data collected from side-facing transducers were not included in this
analysis in an attempt to reconcile our survey methods with those recommended by the Great Lakes
Acoustic Sudy Group. In addition, concerns over the qudity of data collected with side-facing
transducers have kept us from using this datain the western basin survey since 2005, and it is
possible that we will no longer collect this datain followingyears.

Results

M ean western basin forage fish density and biomass estimates from down-viewing datawere
5220 fish per hectare and 4.2 kg per hectare, respectively, significantly lower than in 2007
(P<0.0001). Density was aso significantly lower in 2008 than in 2006 (P<0.0001), athough
biomass in 2008 was similar to 2006. Fish density (Figure 4.3.2) in 2008 was highest in Transect 2,
similar to other years, while biomass (Figure 4.3.3) was highest in Transect 1, athough not
significantly different from Transect 2. Fish density appeared to be highest in Ohio waters of the
western basin (Figure 4.3.4), dthough survey gaps make this statement difficult to quantify. The
magority (75%) of forage fish in the survey were estimated to be 20-59 mm TL; 95% were between
20-109 mm.
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Table4.1.1. Indicesof relative abundance of pelagic forage fish speciesin eastern Lake Erie from a
basin-wide acougtic survey from 1999 to 2003, compared with bottom trawl survey results
for rainbow smelt conducted by Ontario, New Y ork and Pennsylvania during the same
period. Indicesare reported as arithmetic mean number caught per hectare (NPH) for the
yearling-and-older (YAO) age group.

Number per hectare
Sampling Method East Basin Stratum 1999 2000 2001 2002 2003
Btm. Trawl YAO Smelt ON-DW 138 30 702 6 218
Btm. Trawl YAO Smelt NY-Fa 805 74 138 117 282
Btm. Trawl YAO Smelt PA-Fa 5 - 14 7 32
Btm. Trawl YAO Smelt juris. trwl ave. (areawgt.) 109 13 152 13 72
Acoustic YAO Fish East Basin Acoustic (YAO) 8,425 6,115 9,414 1,903 5,260

Ontario Minigtry of Natural Resources Traw Survey
ON-DW Tramingis conducted weekly during Oct. at 4 fixed gationsin
offshore waters of Outer Long Point Bay usinga 10-m traw.

New York Sate Department of Environmental Conservation Trawl Survey
NY-Fa Trawmingisconducted at 30 nearshore (15-30 m) stations during
Oct. usinga 10-m tram

Pennsylvania Fish and Boat Commission Trawl Survey
PA-Fa Tramingisconducted at nearshore (<22 m) and offshore (>22 m)
stations during Oct. using a 10-m tram.

Inter-agency East Basin Acoustic Survey
Eagt Basin Acoustic Acoustic survey encompassing Ontario, Pennsylvania and
New York waterswith cross-basin transects > 15-m depth contour
(Figure 4.1.2).
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Table4.2.1. Species composition (expressed as % of catch within awater stratum) of midwater
trawl samples by jurisdiction (Ontario, Ohio), species, life stage, and water stratumin
the centra basin of Lake Eriein July 2008. Epilimnion (surfaceto < 18 m depth) and
Hy polimnion (> 14 m depth) refer to depth of water stratum. Life stages are: y oung of
year (age-0) and yearling and older (age-1+).

Percent composition

Epilimnion Life Stage Ontario Ohio

Rainbow smelt age-0 40.3 39.1

Rainbow smelt age-1+ 44.6 1.9

Emerald shiner age-1+ 134 51.9
Hy polimnion

Rainbow smelt age-0 23.6 -

Rainbow smelt age-1+ 74.6 -

Emerdd shiner age-1+ 0.5 -
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Figure 4.2.1 Acousti ¢ transect linesand midwater trawl locationsin the centrd basin,
Lake Erie, 2008. Fivedigit numbers aretransect lines from Loran-C TD lines
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Figure4.3.1. Threeaooudtic survey transectsfor thewestern basin July 14-18, 2008. Dueto

equipment malfunctions, only the northern half of Transect 1 (western transect)
was completed. A thunderstorm caused the gap in Transect 2 (central transect).
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Figure4.3.2. Egtimated mean density (in thousandsof fish/hectare) of western basin forage

fish from down-viewing hydroacoustic survey data coll ected Jul'y, 2006-2008,
dong threetransects.
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survey data collected July 14-18, 2008.
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5.0 Interagency Lower Trophic Level Monitoring Program, 1999-2008
(by B. Trometer)

In 1999, the FT G initiated aLower Trophic Level Assessment program (LTLA) within Lake
Erieand Lake &. Clair (Figure5.1.1). Ninekey variables, as identified by apane of lower trophic
level experts, were measured to characterize ecosy stem change. These variables included profiles of
temperature, dissolved oxy gen and light (PAR), water transparency (Secchi), nutrients (tota
phosphorus), chlorophyll a, phytoplankton, zooplankton, and benthos. The protocol caled for
each station to bevisited every two weeks from M ay through September, totaing 12 sampling
periods, with benthos collected on two dates, oncein the springand oncein thefdl. Theyear 2008
marks the tenth year of this monitoring program. For this report, we will summarizethe last ten
years of datafor three variables and thelast nineyears for zooplankton data. Thesevariables are
epilimnetic temperature, hy polimnetic or bottom dissolved oxy gen, grazing pressure (chlorophyll a
and tota phosphorous) and zooplanktivory index. Stations were only included in the andysis if
therewere at least 3 years each containing 6 or more sampling dates. Sations included in this
anaysis are stations 3, 4, 5, 6, 7 and 8 from the western basin, stations 9, 10, 11, 12, 13 and 14 from
the centrd basin, and stations 15, 16, 17, 18, 19 and 20 from the eastern basin (Figure 5.1.1).

Epilimnetic Temperature

M ean epilimnetic water temperature represents the average temperature of the water column
when not stratified, or the upper warm lay er when therma stratification exists. This index,
caculated for offshore stations only, should provide agood index of relative sy stem production and
gowth rate potentid for fishes, assuming prey resources are not limiting. As expected,
temperatures were warmest in the western basin and coolest in the eastern basin (Figure 5.1.2). In
2008, the mean epilimnetic temperature was similar to the longterm average for al three basins
(west 20.0 C, centrd 18.3 C, and esst 16.9 C).

Hypolimnetic Dissol ved Oxygen

Figure 5.3 illustrates the mean hy polimnetic dissolved oxy gen (DO) concentration (i.e. below
the thermocline) for dates when the water column is stratified in each basin of Lake Erie by year.
Sratification can begn in early June and continue through September in the centra and eastern
basins. DO less than 4 mg/L is deemed stressful to fish and other aquatic biota. Inthe western
basin, shallow depths alow wind mixingto penetrate to the bottom, generdly preventing thermal
stratification. Asaresult, few observations exist to describe hy polimnetic DO, and when low
oxy gen occurs it is usudly right at the water/sediment interface. Low oxygen is anissuein the
centra basin. It happens damost annudly at the offshore stations (10, 11 and 13) and inshore
station 9. Typicaly, DO <4 mg/L was first observed in mid July and persisted until late
September when fall turnover remixes the water column. For 2008, datais from stations 11 and 12
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only and hypolimnetic DO never went below 4 mglL. Hypolimnetic DO isrardy limitingin the
eastern basin dueto greater water depths and cooler temperatures.

Grazing Pressure

M azumder (1994) developed equations relating chlorophyll a with tota phosphorus under
varied trophic and grazing conditions. Centrad to his food-chain definitions was the degree to which
phytoplankton was grazed by large herbivorous zooplankton. Dreissenid mussels may bethe
dominant source of grazingin infected waters (Nichols and Hopkins 1993). Heavily grazed sy stems
were defined as “ even-linked”, while those where grazers are controlled are functionaly “ odd-
linked”. For agven tota phosphorus concentration, chlorophyll a (ameasure of phytoplankton
standing crop) is predicted to be higher in “ odd-linked” sy stems because less dgae will be removed
by the grazers. When this index was applied to our data collected from the three basins of Lake Erie
(Figure5.1.4), we seethat grazing pressureis lowest in the western basin (more chlorophy i
observed than predicted) and highest in the eastern basin. Notethat the chlorophyll a levelsin the
west basin are highest and most variable. 1n 2006, observed chlorophyll a was slightly higher than
predicted in dl basins indicating low grazing pressure. In 2007, observed chlorophyll a was much
higher than predicted in the west basin indicating low grazing pressure and slightly lower than
predicted in the centra and eastern basins indicating high grazing pressure. 1n 2008, predicted was
higher than observed in dl three basins indicating high grazing pressure throughout the lake.

Zooplanktivory Index

Fish are size-sdlective predators, removing larger prey with aresultant decrease in the overdl
size of the prey community that reflects feedingintensity (Mills et d. 1987). Johannsson et d.
(1999) estimated that a mean zooplankton length of 0.57 mm or less sampled with a63-pum net
reflects ahigh leve of predation by fish. In genera, zooplankton predation is deemed high in Lake
Erie, as the average size of the community is more often less than this critical 0.57 mm size (Figure
5.1.5). Inthewestern basin, mean zooplankton size was below 0.57 mm except in 2005 and 2006
indicating lower zooplanktivory in thosetwo years. For 2005-2007, thereis only datafrom 2
stations (3 and 4). In 2007, zooplanktivory at stations 3 and 4 was very high. In the centrd basin,
mean zooplankton size has been 0.57mm or lower indicating high zooplanktivory from 1999-2004.
We do not have the datafrom central basin stations for 2005 through 2007. In the eastern basin,
zooplankton size was 0.57mm or lower for dl but 2 years, indicating high zooplanktivory except in
2003 and 2006.

Distribution of New Zooplankters

For this review only datafrom stations 3, 4, 5, 6, 9, 10, 11, 12, 15, 16, 17, 18, 19, and 20 are
included. Bythotrephes longimanus was first collected in Lake Eriein October 1985 (Bur et d.
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1986). It is consistently present a centra and eastern basin stations, but is very rarea western
basin stations. Densities ranged from 0.01 to 549/m? and were highest in July through September.

Cer copagis pengoi was first collected in Lake Ontario in 1998, and by 2001 was collected in
western basin of Lake Erie (Therriault et d. 2002). They first gppeared in this sampling effort at
station 5in July 2001 and station 9 in September 2001. In subsequent years it has dso been found
a stations 5, 6, 9, 10, 15, 16, 17, 18 and 19. Except for theyear 2002, Cer copagis is seen less
frequently around the lake than Bythotr ephes. Densities ranged from 0.03 to 876/m”.

Thefirst record of Daphnia lumholtzi in the Great Lakes was in the western basin of Lake
Eriein August 1999 (M uzinic 2000). It was first identified in this sampling effort in August 2001
a stations 5 and 6, and at station 9 by September 2001. It was collected at stations 5 and 6 in 2002,
and at stations 5, 6 and 9 in 2004. Datais not available for these stations from 2005 through 2007.
In 2007 it was found & station 18.
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Ontario

Figure5.1.1. Lower trophic level samplingstations in Lakes Erieand S. Clair.
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Figure5.1.2. Epilimnetic water temperature (C) at offshore stations by basin in Lake Erie, M ay -
Sept, 1999-2008. Box plots represent median, 25", and 75" quartile. Long-term
average water temperatureis 20.1 C in the western basin, 18.1 C in the centra basin
and 17.3 C inthe eastern basin. For this analysis only datafrom stations 3, 6, 8, 10,
11, 13, 16, and 18 were included.
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Figure5.1.3. M ean hypolimnetic dissolved oxy gen (mg/L) in each basin of Lake Erie, 1999-2007.
M ean is cdculated only on dates when the water column was stratified (typicaly
from Juneto September). The horizontd line represents 4 mg/L, alevel below which
0Xy gen becomes limiting to the distribution of many temperate freshwater fishes.
Long-term average hy polimnetic dissolved oxy gen is shown above each graph. For
thisandysis only datafrom stations 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 15, 16, 17 and 18
wereincluded. Sations 7, 14, 19 and 20 rarely stratified.
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Figure5.1.4. Observed and predicted chlorophyll a concentration (ug/L) in each basin of Lake Erie,
1999-2008. Chlorophyll a is predicted from equations presented in M azumder 1994
for even-linked sy stems (those where grazing limits phytoplankton standing crop).
For this anaysis datafrom stations 3 through 20 were included.
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Figure5.1.5. M ean length of the zooplankton community sampled with a63um plankton net
hauled through the epilimnion of each basin of Lake Erie, 1999-2007. The horizonta
dashed line depicts 0.57 mm; if the mean size of the zooplankton community is
0.57mm or less, predation by fish is considered to beintense (Mills et d. 1987,
Johannsson et d. 1999). For this andysis only datafrom stations 3, 4, 5, 6, 9, 10, 11,
12, 15, 16, 17, 18, 19, and 20 wereincluded.
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6.0 Status of Bioenergetics Model of Predator Consumption
(J. M arkham)

Since 2001, members of the Coldwater Task Group (CWT G) have been addressing some of

the datalimitations that were preventing annual consumption estimates of key coldwater predators.

Recent gains in datawere reported in the 2008 FT G report (Forage Task Group 2008). The
progress included completion of the lake trout mode and updated information on burbot and
steelhead populations which will be incorporated into the model. We continue to collect
information on stedhead diets and remain activein the Great Lakes M ass M arking Initiative
(GLMMI). Thedatagathered through the GLM M | would alow us to develop a much more
comprehensive modd that would provide more meaningful results for abioenergetics exercise. We
will continue to work with the CWT G to fill ggpsin the mode.
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7.0 Lakewide Round Goby Distribution (by B. Haas)

Round goby (Apollonia melanostomus), were first discovered in the &. Clair River in 1990,
and became established in the centra basin of Lake Eriein 1994. Inthe past, the Forage Task
Group has provided annua maps chronicling the spread of round goby throughout Lake Erie.
Round goby are present in dl bottom trawling survey s and have become established in al areas of
Lake Erie (Figure 6.0.1). In 2008, round goby abundance indices have generdly decreased from
2007. Theonly notableincreasein goby abundance occurred in the west-centra basin, near the
Huron River in Ohio. Plesserefer to previous Forage Task Group reports for information on the
yearly spread and distribution of round goby in Lake Erie prior to 2006.
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Figure6.0.1 Two dimensional base map (upper) and three dimensional mgpsof round goby
distributionin L &ke Erie asdensity per hectare 2007 and 2008 estimated from
bottom trawl catches. The base map shows state and provincid boundaries, the ten
minute grid systemused for trawl data summarization, and the area of the lake
sampled with bottom trawls (shaded gray). Thegoby distribution maps were

extrgpolated from individual bottom traw! catches averaged within 10 minute grids
using SURFER® software anda kriging dgorithm.



8.0 Hemimyssanomala Distribution (by T. MacDougd, J. M arkham, and J. Déller)

Hemimysis anomala, commonly called the bloody-red shrimp, is asmall shrimp-like mysid
crustacean nativeto European waters, primarily the Black Sea, the Azov Sea, and the Caspian Sea
It wasfirst detected in the Great Lakes in 2006, likely as aresult of introduction viaballast water
from ocean-going ships. Confirmed observations of H. anomala from disparate geographic locations
in 2006 (near M uskegon, M 1, along the northeast shordine of Lake Erie and in Lake Ontario near
Oswego, New York) suggest that this species is established and broadly distributed within the Great
Lakes (NOAA- GLERL; Hemimysis fact sheet, February 2007).

In Lake Erie, H. anomala was first observed as aportion of the stomach contents of one
white perch captured aong the north shore of the eastern basin in August 2006 (Figure 8.0.1). In
2007, it was again present in both white perch (3 fish) and rock bass (1 fish) taken from the same
area. Additionally, diet andysis of fish from thewaters of Lake Erie’'s Ohio shordinereveaed the
bloody red shrimp in the stomachs of fiveydlow perch in 2007. In 2008, diet andysis again
revedled Hemimysis in white perch (2 fish) and rock bass (1 fish) from the eastern basin north shore,
however nonewere found in fish from Ohio waters. Thefull range of use of this exotic by Lake Erie
fish is not known as current collections for diet anady sis have not been specifically designed to target
al species and life stages that might utilize Hemimysis. Despitethis, its absencein some diets may
be notable. No mysids werefound in stomachs from yedlow perch taken from the eastern basin in
2006, 2007 or 2008 despitethefact that many more (order of magnitude) yellow perch were
examined. Hemimysis were only found in ydlow perch in Ohio waters in oneyear despite also
examining the diets of white bass, smalmouth bass, whitefish.

Outside of fish diets, H. anomala can be difficult to locate because the species is nocturnd,
preferringto hidein rocky cracks and crevices aongthe shordine during day light. It sometimes
exhibits swarming behavior, especidly in late summer, forming smal dense reddish-tinged clouds
containing thousands of individuas concentrated in one location and visible just below the waters
surfacein ashalow zone (NOAA- GLERL; Hemimysis fact sheet, February 2007).

In 2007, oneindividual was detected in waters associated with the NRG Steam Sation in
Dunkirk, NY and underwater video of the lakebed near Nantioke Shod, Ontario reveded multiple
swarms of what appear to be H. anomala in degpwater (~40m) rocky areas. In November 2008,
lake trout eggtraps captured 58 individuas on Brocton Shod, ahistoric lake trout spawning area
just west of Dunkirk. These samples were collected at depths of 50-62 feet. Targeted samplingfor
H. anomala, conducted by the Canadian Department of Fisheries and Oceans (GLLFAS), dongthe
north shore during 2007 and 2008, regularly found Hemimysis in large numbers in dl three lake
basins (K. Bowen, Dept. of Fisheries and Oceans, GLLFAS pers comm.). Thereis no doubt that
the species is now well established in Lake Erie.

Theimpact of this species on the Great Lakes is unknown, but based on its previous
history, significant impacts are possible. If integrated into the current lake ecosy stem, this species
has the potentid to ater foodwebs by serving as both afood source and as a consumer of
zooplankton resources. It has the ability to reduce zooplankton biomass wereit is abundant. Due

49



toits lipid content, H. anomala is considered a high-energy food source and has the potentid to
increase the growth of planktivores (Kipp and Ricciardi. 2006). The Forage Task Group will
continue to monitor and document the progression of this species and its impact on the Lake Erie
€ecosy stem.
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Hemimysis Observations
o~ 2006-2008

(® Rock bass diet (07-08)
® White perch diet (06-08)
® Yelow perch diet (07)

A Capture in water sample

7 m Capture in egg traps
'_/Q/\" ¢ Image capture- video

Fairport Hatbor

Fgure 8.0.1 Locaions of Hemimysisanomala in L &ke Erie, by type of observation 2006-2008
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9.0 Protocol for Use of Forage Task Group Data and Reports

The Forage Task Group (FTG) has standardized methods, equipment, and protocols as much as
possible; however, dataare not identical across agencies, management units, or basins. The data
are based on survey s that have limitations dueto gear, depth, time and weather constraints that
vary fromyear toyear. Any results, conclusions, or abundance information must be treated
with respect to theselimitations. Caution should be exercised by outside researchers not
familiar with each agency’ s collection and analy sis methods to avoid misinterpretation.

TheFTG strongy encourages outside researchers to contact and involvethe FT G in the use of
any specific data contained in this report. Coordination with the FT G can only enhancethe

final output or publication and benefit al parties involved.

Any dataintended for publication should be reviewed by the FT G and written permission
obtained from the agency responsible for the data collection.
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