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RESIDENT FISH 

TIME OF YEAR 

Dependent on many environmental variables, most 

important being water temperature. 

Abundant   Common 

Uncommon   Spawning 

Seasonality of Resident Fishes 

Found at Summerfest Lagoon 

Rock bass 

Largemouth bass 

Smallmouth bass

 Bluegill

 Alewife 

Lake trout 

Brown trout 

•••••••••• • • 
••• ••••••• • • 
••• ••••••• • • 

••• ••••••• • •    

• • • • • •• • •••• 

••• •• •••••••    

• • • • • •••••••    

-87° 53' 17" 

-87° 53' 17" 

-87° 53' 10" 

-87° 53' 10" 

-87° 53' 02" 

-87° 53' 02" 

-87° 52' 55" 

-87° 52' 55" 

-87° 52' 48" 

-87° 52' 48" 

4
3
° 

0
2
' 
2
4
" 4

3
° 0

2
' 2

4
"
 

4
3
° 

0
2
' 

3
1
" 4

3
° 0

2
' 3

1
"
 

4
3
° 

0
2
' 

3
8
" 4

3
° 0

2
' 3

8
"
 

4
3
° 

0
2
' 

4
6
" 4

3
° 0

2
' 4

6
"

-87° 53' 53" 

-87° 53' 53" 

-87° 53' 51" 

-87° 53' 51" 

-87° 53' 49" 

-87° 53' 49" 

-87° 53' 47" 

-87° 53' 47" 

-87° 53' 46" 

-87° 53' 46" 

-87° 53' 44" 

-87° 53' 44" 

-87° 53' 42" 

-87° 53' 42" 

-87° 53' 40" 

-87° 53' 40" 

-87° 53' 38" 

-87° 53' 38" 

-87° 53' 37" 

-87° 53' 37" 

-87° 53' 35" 

-87° 53' 35" 

4
3
° 

0
1
' 
4
6
"

4
3

° 0
1

' 4
6
"
 

4
3
° 

0
1
' 
4
8
"

4
3

° 0
1

' 4
8
"
 

4
3
° 

0
1
' 

5
0
"

4
3
° 0

1
' 5

0
"
 

4
3
° 

0
1
' 

5
2
"

4
3

° 0
1

' 5
2
"
 

4
3
° 

0
1
' 

5
3
"

4
3
° 0

1
' 5

3
"
 

4
3
° 

0
1
' 

5
5
"

4
3
° 0

1
' 5

5
"
 

4
3
° 

0
1
' 

5
7
"

4
3

° 0
1
' 5

7
"
 

4
3

° 
0

1
' 

5
9

"

4
3

° 0
1

' 5
9

"
 

4
3

° 
0

2
' 

0
1

"

4
3

° 0
2

' 0
1

"
 

4
3

° 
0

2
' 

0
2

"

4
3

° 0
2

' 0
2

"
 

4
3

° 
0

2
' 

0
4

"

4
3

° 0
2

' 0
4

"
 

4
3

° 
0

2
' 

0
6

"

4
3

° 0
2

' 0
6

"
 

4
3

° 
0

2
' 

0
8

"

4
3

° 0
2

' 0
8

"
 

4
3

° 
0

2
' 

1
0

"

4
3

° 0
2

' 1
0

"
 

4
3

° 
0

2
' 

1
1

"

4
3

° 0
2

' 1
1

"
 

4
3

° 
0

2
' 

1
3

"

4
3

° 0
2

' 1
3

"
 

4
3

° 
0

2
' 

1
5

"

4
3

° 0
2

' 1
5

"
 

Connectivity and Foraging 

The Green Breakwall is designed to increase spaces for 

forage species. Round gobies and invasive bloody red 

shrimp can be found close to the rocky substrate where 

the cracks and voids provide ample forage. Alewife and 

smelt, typically open water species, come into the harbor 

during cold water upwelling events to take advantage of 

the ample forage as well. Cold tolerant species, such as 

smallmouth bass and rock bass, feed on all of the above 

and utilize the Green Breakwall for feeding year-round. 

Side-scan Sonar 

Largemouth bass Male and Female 

Female largemouth bass joins the 

male, laying her eggs in his nest so 

that he might fertilize them. She will 

then depart, leaving the male to 

guard their offspring. 

When eggs hatch, tiny baby bass 

called fry form a small school. They 

remain near the nest to be protected 

by the male. He will chase off any 

large predators that get too close. 

When the young are old enough they 

will leave the nest in search of food 

and shelter, moving from the gravel 

habitat chosen by the male in favor of 

stands of vegetation. 

Largemouth bass Fry (Babies)  

HABITAT 

Open water and coastal transient fish 

such as trout, smelt, salmon, alewives 

and yellow perch move in and out of 

the Milwaukee Harbor openings in the 

breakwall. 

The Green Breakwall, an experimental 

habitat installed by the U.S. Army Corps 

of Engineers, provides food and shelter 

for transient fish species passing 

through the gap as well as resident fish 

species that have found their way out 

to the breakwall.   

Hemimysis (bloody red shrimp) 

Green Breakwall Project 

A male largemouth bass forms many 

nests in the Summerfest Lagoon in 

the hope of attracting a female. 

Side-scan Sonar can be used to generate images 

of the bottom and its physical structure. These 

images are created from sonar pings that produce 

brighter or darker images depending on the rate 

of return (or no return) from the transducer. It is 

similar to when someone shines a flashlight in a 

dark room and all the objects in the room cast a 

shadow. The objects that are closer to the light are 

brighter and those further away are darker. 

Side-scan moves a flashlight along the bottom 

and reveals what is in the dark room. 

Dark line is 

the path of 

the boat. 

Invasive bloody red shrimp swarms 

among rocks of the Green Breakwall. 

These small crustaceans are found 

throughout the Harbor. They are filling 

an ecological niche by acting as a vital 

forage species. They are found in the 

bellies of most forage fish such as 

large- and smallmouth bass, rainbow 

smelt and alewife. 

Largemouth bass Nest 

Male largemouth bass and Babies 

HABITAT HOTSPOTS 
Summerfest Lagoon and Discovery World 

When the State of Wisconsin created the artificial harbor island 

that is known as Lakeshore State Park, they unintentionally 

created ideal fish spawning habitat. In early summer, before the 

annual music festival Summerfest kicks off, largemouth bass 

and smallmouth bass build nests among pebbles and smaller 

rocks of the Lakeshore State Park’s pebble beach. Gobies and 

panfish such as rock bass, bluegill and pumpkinseed prefer the 

rocky shoreline around the lagoon and Summerfest grounds. By 

the time Father’s Day comes around male bass are floating in 

their nests, protecting large broods of young from predation, 

readying the next generation of fish before they spread across 

the harbor in search of food and shelter. 
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FISH 

Underwater substrate found in 

the Summerfest Lagoon attracts 

a variety of fish. 

HABITAT 

HABITAT HOTSPOTS 
North Gap and Green Breakwall Project 

The outer Harbor edge is defined by a series of breakwalls. These 

protect the Harbor and the Milwaukee shoreline from the 

often-powerful waves of Lake Michigan. Openings, or gaps, in these 

breakwalls allow for the passage of ships in and out of the Harbor. 

They are also the means by which open-water and coastal transient 

fish species can gain access. 

Most of the breakwall is literally that — a wall. It doesn’t provide much 

in the way of habitat. The U.S. Army Corps of Engineers will reinforce 

the wall with large boulders called armor stone. But at the North Gap 

something more innovative was put in place: A Green Breakwall. 

The Green Breakwall was a collaborative project between UWM 

School of Freshwater Sciences and U.S. Army Corps of Engineers. 

Smaller stones were placed in and among the armor stone, creating 

a 500-foot section of novel fish habitat. It was an experiment that 

proved successful. Young bass, rock bass, yellow perch, coho and 

chinook salmon, alewives, brown trout and many other species can 

be found at the Green Breakwall. At varying life stages, most of 

these species are sustained by an invasive, swarming crustacean, 

called the blood red shrimp, which is proving to be an important 

forage species. 
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Common carp 

White sucker 

Yellow perch 
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FISH 

Underwater substrate found at the 

North Gap and Green Breakwall 

Project attracts a variety of fish. 

Fish Paintings: Virgil Beck 

Lake sturgeon 

SOUTH SHORE 

(coverage area 

outlined in gold) 

Milwaukee Harbor Habitat Map design: Kim Beckmann 
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NOT FOR NAVIGATION 

SAFETY NOTICE:  This map is not intended for use as a navigational 

chart. Although various structures under the the water are shown 

other hazardous areas are not. The publisher is not responsible for 

omissions or location changes of these navigational aids. 

© 2019 University of Wisconsin-Milwaukee, School of Freshwater 

Sciences. All rights reserved. This chart may not be reproduced, in 

part or in whole, by any means graphic, electronic, taping or by means 

of informational storage and retrieval systems without the expressed 

written permission of the publisher. 

UWM SFS Milwaukee Harbor Habitat Map Team: Elizabeth Sutton, 

Jeff Houghton, Kim Beckmann, Brennan Dow, Eric Leaf, John Janssen 

UW-Milwaukee Harbor Habitat Maps Research Project 

uwm.edu/harbormaps 
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Milwaukee Harbor 
(577 ft above sea level) 
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