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A STORY OF RIVER
REDEMPTION

PART 1

. 8« Geographic and geologic setting

»* « The Mississippi’s first Dead Zone and the race
against an exploding human population

* An urban river’s redemption — boosted by two
angry women and a lot of science!

B - PART?
« What are native mussels - and why care?

- Gone for a century - endangered mussels
return with a little help from an unlikely source
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PART 1

« The Mississippi’s first Dead Zone and the race
against an exploding human population

* An urban river’s redemption — boosted by two
angry women and a lot of science! |
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Population Growth

Minneapolis/Saint Paul Area

3,000,000
2,750,000
2,500,000
2,250,000
2,000,000
1,750,000 017 - Ford Darr
1,500,000 ~onstructed
o 1900 — musse! S

10005000 = s-ieelgiciemeiela] - 913.3K
¢ 199.5K
750,000 653.2.C

500,000 492.4K
184.6
250,000 -
: 109.3K
241 522K 1093
1

0 [

1850 1860 1870 1880 1900 1910 1920 1930 194F 1950 1960 1970 1980 1990 2000






v'“The Betsy-Nell,” Clarence Jonk wrote
in 1933, “has been lowered into the
sewage-laden water where fish die, bloat
and turn idly about in the eddies,
showing their worm-infested bodies like a
curse to the men who infected their
world. Continuously their white mouths
nudge the manure of humanity, the off-
wash of the streets and gutters; and here,
curling under our starboard side, a
brown foam bubbles and steams. Such is
our baptism into the Great River.” (River
Journey)




Dissolved Oxygen (mg/l)

Mississippi River: 1926

Mean August Dissolved Oxygen Concentration*
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St. Paul Metro WWTP Newport Grey Cloud Hastings Dam Red Wing
UM 839 UM 835 UM 831 Island UM 816 Dam

UM 827 UM 797
Sampling Site (UM River Mile)

*Mean of all August observations for the time period



Coliform Bacteria Concentrations

Mississippi River: August 1926

Coliform Bacteria

Site (No. /100 ml.)
St. Paul um 839) 296,400
Newport um s31) 75,500
Hastings Dam uwm sie) 275,000

Red Wing Dam uwm 797) 14,700



Mississippi River Fish: 1926

Total Taxa
16
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4 Short-nosed _Common
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o | I 9
St. Paul  Metro WWTP Newport- ISpring Lake Red Wing
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UM 832-816 UM 797
Sampling Site (UM River Mile)




Mississippi Macroinvertebrates
Ponar Grab Sampling: 1926

Pollution-Tolerant and Clean-Water Organisms

Total Taxa
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Mississippi River
Compliance With Water Quality Standard
Dissolved Oxygen (5.0 mg/l)

Grey Cloud Island (UM 827)

1976: 53%



1976
Dorothy Hill, Pepin Wisconsin,
started a group known as Citizens

for a Clean Mississippi River

3,000 members outraged at the Twin
Cities use of Lake Pepin as their
defacto sewage treatment plant for
the past 100 years!
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“Carpopolis” Photo courtesy of CitiPages — Mike Mosedale
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2 N NP e TR “Combined storm and sanitary sewage
N o R 4 . o oy dISChaI’QﬁJHtO the river depressed

~+oxygen and Himited life. By the early
;__.1 980’s several billion gallons of raw
.sewage bypassed via the slaerm L
-sewers into the river each yga
n the mid 1980’s separation of theseﬂ'
ystems in nproved water quality




Coliform Bacteria Concentrations
Mississippil River
Aug., 1926 Aug., 1987

Coliform Fecal
Bacteria Coliform
Site (No. /100 ml)  (No./100 ml)
St. Paul um s39) 296,400 122
Newport wum 831) 75,500 442
Hastings Dam wumsis) 275,000 46

Red Wing Dam wm797) 14,700 32



Dissolved Oxygen (mg/l)

Mississippi River: 1988-1997

Mean August Dissolved Oxygen Concentration*
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: Water Quality Standard
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St. Paul Metro WWTP Newport Grey Cloud Hastings Dam Red Wing
UM 839 UM 835 UM 831 Island UM 816 Dam

UM 827 UM 797
Sampling Site (UM River Mile)

*Mean of all August observations for the time period
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Chronic Ammonia toxicity threshold
Based on fish (EPA, 1999)

Chronic Ammonia toxicity threshold
proposed for mussels (EPA, 2009)

Adjusted Total Ammonium (mg/L)
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Mississippi Macroinvertebrates
Ponar Grab Sampling: 1926, 1959, 1985

Pollution-Tolerant and Clean-Water Organisms

Total Taxa
14
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St. Paul Metro WWTP Newport Hastings Dam Red Wing Dam
UM 839 UM 835 UM 831 UM 816 UM 797
1926 Clean-Water 1985 Clean-Water

1959 Pollution-Tolerant

1926 - Pollution-Tolerant 1985 - Pollution-Tolerant



Mississippi River Fish: 1926, 1981

Total Taxa
16
o Smallmouth Bass
Sauger
Channel Catfish ;?#;Y\/mztart%hg ass
12 White ;-- Sauger
Green Sunfish Northern Pike
10 Blueqill Sunfish athead Catfish
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s o Green Sunfish
Walleye Bluegill Sunfish
6 Sauger
Flathead Catfish
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4
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Minnesota Fishes of the Above

_ o Mississippi River The
P lpeina- Falls
No. of families 18 |
No. of genera 47 -
Total no. of species 75 g
a No. of introduced species 10 .
- No. of native species 65
2

- |No. of ETS species

Minnesota Fishes of the
Mississippi River The

Falls
No. of families 26
No. of genera 69
Total no. of species 126
No. of introduced species 7

No. of native species
No. of ETS species
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+ PART 2
&8« \What are native mussels - and why care?
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v'Meet your “animal part” mussels -

v fawnsfoot

v'sheepnose

v'elephant ear



v'snuffbox













© M. C. Bambhart

L ©M.-C. Barnhai v©OM. C. Barn

©M. C. Barnhart 2000










Conglutinates of Conglutinates of
Obliquaria reflexa Fusconaia flava







~Snuffbox with logperch

. Bellows movements-and.glochidia release

3 (4Xspeed) .~ -
=

=

. »

- Ma€C. Barnhart 2005



A STORY OF RIVER
| . REDEMPTION

. PART 2 - Native Mussels

» « Gone for a century — Why Care?

B

« 42 species once lived in the Metro river
« By 1900 clammers could not find live mussels

=+ Ina 1978 survey 7 live species were found In
2. the Ford dam tailwaters, 0 in Pool 1 and 0
between St. Paul and Hastings



, ‘ 3 Ebonyshell
L SO mussel bones




Figure 1. Proportion of U.S. Species at Risk
The species groups that are proportionately the most imperiled—mussels, crayfishes, and amphibians—

consist entively or primarily of freshwater species. (Source: 1997 Species Report Card*')
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Each annulus
Incorporates materials
Ingested during that
years growth

A record of contaminant levels passing through
the stream may accumulate in shell
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Aggregations of mussels create habitat in.rivers. ;
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Freshuter Biolsgy (2006) 51, 10016-1024 - 10111111 5652427 200640

Context-dependent effects of freshwater mussels on
stream benthic communities

B2 7

DAMNIEL E. SPOONER AND CARYN C. VAUGHMN
-~ g Oklelor Biological Surey and Department of Zoology, University of Oklahom, Noman, OF, USA

| B A Besdhol Soc, 2006, 253181 -0
¥ 2006 by The North Amesican Besthologacal Society

Unionid mussels influence macroinvertebrate assemblage structure
in streams

Caryn C. Vaughn' anp Daniel E. Spooner”

Oklhonm Biokgical Survey and Department of Zoology, University of Oldahomma,
Nornun, Oklahoma 73019 LISA
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USFWS Jeopardy Decision
April 2000 — Lampsilis higginsi

Jeopardized by upriver transport of invasive zebra mussels —
reasonable and prudent measures identified as remedies
Included reintroducing L. higginsii to areas within its former
range that were not heavily colonized by zebra mussels. This
to be accomplished by moving adults and through artificial
propagation of juveniles

g m—— - oy =







POOL 2 MUSSEL ABUNDANCE
All Upper Pool Sites Combined

Alasmidonta marginata {(0.13%)
Lasmigona complanata (0.13%)
Lampsilis siliquoidea (0.19%)
Pyganodon grandis (0.26%)
Potamilus ohiensis (0.65%) —
Potamilus alatus {0.65%)

CPUE (mean): 2.18
# collected: 1,546
7 zebra mussels

Ligumia recta (1.62%)

Truncilla donaciformis (1.81%)
Quadrula pustulosa {2.20%)
Leptodea fragilis (2.33%)
Strophitus undulatus (2.59%)
Lampsilis cardium (3.04%)
Quadrula nodulata (3.04%)

Fusconaia flava (3.82%)

18 species

Truncilla truncata (33.89%)
Obliquaria reflexa (7.18%)

Quadrula quadrula {12.29%)

Amblema plicata (24.19%)
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Higgins’ eye transplant site 2000:
100-years after Harder reported all

‘MS Ft Snelling




Propagation:

Collect gravid f_e\male Higgins’ eyes




Harvest glochidia




Infect host fishes gills
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Caged fish are held in cages on river bottom until
= mussel larvae have transformed into juveniles
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Lake Pepin, August 1919

Mussel propw cages
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Photo courtesy of Milwaukee Public Museum
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Lake Pepin
9/24/2002
(83 years later)

Lake Pepin
10/09/1919




ite — cage fouled with zebra

Frontenac cage propagation s

mussels




Many individuals from the 2006 year-class were smothered by zebra

mussels and died
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Gravid!  Higgins’ eye females tFAMERIE ".:-,f“ak \:Oxshow
conclusive evidence of reproductlon a Nt fon S|t
in Pools 2&3 - September 2002 - 2006 |

Gill “marsupium”
Filled with glochidia




Juvenile propagated in 2001
Reintroduced to river in 2003




Minnesota

Wisconsin

Wisconsin R.
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Missouri

Adult Relocation
Sub-Adult Translocation

Open Bottom Cage Culture :
Free Release Fish ./HiStOFiC

Higgins eye Essential Habitat Area
+ v'Present




v'9,365 sub-adults ..
02, 03, 04, 05, 06, 07, v'Higgins eye placement

08 cohorts. In Pools 2, 3, 4 through

St. Paul
Mpls.L[/ 2010.
v'Hidden

St. Croix R.
vFalls Pool 2

v'1,344 sub-adults
Minhesota R. 02, 03 COhOFtS

[ v'6,823 sub-adults
v'371 adults ./LD2 01,03, 04, 05, 06, 08

placed in

o cohorts.
2000,01 / |
v'5,777 sub-adults
Pool 3 00, 01, 02,03, 05,

v'101 adults 06, 08 cohort
placed in ’

2000

v'Sturgeon Lake

| Pool 4

LD 3

v'Sub-adult Total UMR Pools 2-4 = 41,721 — 7 cohorts

Lake Pepin

v'Adult Total = 472 — multiple cohorts (females gravid every year)






1. Mississippi River relocation area, Hidden Falls Park, St. Paul, MN.

"







Area (m?) | #of # of # of live | Mean Density | Populatio | Lower 95% | Upper 95% | # of
(Millions) | samples | samples | mussels [ (#mussels/m?) [ n Mean | confidence confidence live
with live | collected (millions) | interval interval species
mussels (millions) (millions)
Pool 2
All 570,975 219 162 494 9.02 5,150,000 | 4,410,000 5,890,000 16
sites (73.9%)
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FRESHWATER MUSSELS OF MINNESOTA:

A PLAN FOR CONTROLLED PROPAGATION, REINTRODUCTION AND
AUGMENTATION WITHIN THE MISSISSIPPI RIVER FROM ST. ANTHONY FALLS
TO LAKE PEPIN.

Mike Davis, MN DNR
Minnesota Department of Natural Resources

March 2005



SITE REINTRODUCTION PLAN
for

Actinonaias ligamentina (mucket) and Epioblasma triquetra (snuffbox) at St. Paul, MIN
(Mississippi River at Hidden Falls)

Site Coordinator:

B Mike Davis. Minnesota Department of Natural Resources. 1801 South Oak St. Lake City.
MN 55041. 651/345-3331 ext 227, fax 651/345-3975. mike.davis(@dnr.state.mn.us
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MN T&E
Mussel
Species
Released
into Gorge

2010

2011

Total

Epioblasma
triquetra
(snuffbox)

94

74

954

580

428

2,130

Actinonaias
ligamentina
(mucket)

61

1,826

1,577

3,464

Lampsilis
higginsii
(Higgins’
eye)

41,721




Moving on —
opportunities for other mussel species
reintroductions!




v'Quadrula fragosa — winged maple leaf
v'Propagation efforts are underway now

v'blue catfish
v'channel catfish ™










Hidden Falls Park, Pool 2 Mississippi River — 20507
:‘ Mussel Redemption 42 species back in the River —
HALLELUJAH!!!!
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Treasures of the Lost Gorge
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The ancient rapids was briefly exposed in 1987




Cap rock excavated from the rapids still I|ne the
,&"“ shores of the gorge — putting them back could
recreate whitewater features.




Mississippi River Pool 1 Gorge
Water Level and Channel Profiles
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CITY PAGES
COVER STORY .. VOL.23#1140. PUBLISHED Maybe it’s time to

let the rivers run free
10/9/02 - e
LET LI-EE@-N by Mike Mosedale

LT Z RIVER roN

o mad Ly W

Many years ago,
before the Locks 28 nams were built,
the missassiers miven ran wild through the heart of mivvearoLs.

N

-

Should the Mississippi
€  North Star Journal River gorge be restored?

S , ' “ by , Minnesota Public Radio
e July 2, 2004

Why not again?

Restoring the Flow

Environment



http://news.minnesota.publicradio.org/tools/search/author/author_collection.php?id=3
http://news.minnesota.publicradio.org/play/slideshow.php?feature=2004/06/28_bensonl_riverrestoration&slide=11

”

ﬂ,su.“‘f

" What mlght a restored gorge look Ilke one day’? S Tl
~ Who would go there and what mlght they do’? e e LD T

LN | W -3

4

& Could the gorge become an alternatlve for those that head up
North every weekend? = “Hey, let’s get on our bikes and take
‘the. kldS ﬁshlng and sw1mm1ng in the gorge thls weekend"’

-— i




Seven miles of white-water rapids - might catch on with the kayak crowd
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I’d be illing to pay for rafting near home!

y WA

= _Mississippi Gorge Regional RPark
Beneath the Stone Arch Bridge, 2020
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| RN Giant spawning sturgeon Kill:

New challen :e'swq} % 4 by reckless kayaker

river management’ AR NSRS s i
W TR —Mplstnb Apr}l

Mississippl Gorge

_nt_ernatlonal Kayak






Our Lost Gorge — a sleeping treasure

ready to be awakened




