




f^^uttiv^blew rain in my face as I walked the length 

of a mile-long ridge in a treeless pasture in southwestern Minnesota. 

I sidestepped cascades of water pouring off ledges of deep reddish-

pink Sioux quartzite and scanned crystal-clear pools in shallow 

depressions on exposed bedrock on the crest of the ridge. 

As I neared the end of the ridge, I finally 
spot ted the object of m y search: a pool 
abou t 8 inches deep, packed wi th t iny 
lily pads in the shape of four-leaf clovers. 
These were hairy waterclovers (Marsilea 
vestita), aquat ic ferns at the far eastern 
edge of their U.S. distribution. They hadn't 
been recorded in the region since 1946. 

I was o n m y first visit to survey rare 
plants and native plant communi t i e s in 
Pipestone County; and despite the drench ­
ing, I was elated over this lucky start. This 
elusive fern might be visible for only one 
month , or not at all if spring rains aren't 
consistent enough to maintain the shallow 
pools where it lives. Tracking rare plants is 
part of my job as an ecologist for the D N R 
Minneso ta C o u n t y Biological Survey, a 
project to catalog what remains of rare spe ­
cies and native habitats across the state. 

In Minneso ta , several unusua l plants 
are only seen in rainwater pools that exist 
for a few spring weeks on rock outcrops in 
the prairie before they vanish in the sum ­
me r heat. Most Minnesotans don't even 
realize these mini-ecosystems exist. N o w 
land-use changes are threatening many of 
these tiny rock pools on the prairie. 

On Ancient Rock 

Before European settlers tilled the land, 

southwestern Minnesota was almost com ­
pletely covered by native prairie. Much of 
this former prairie is now cropland, but 
exposed bedrock outcrops in two discrete 
reg ions—each with very d i f ferent rock 
types and origins—shelter small areas of 
un ique native prairie plant communi t ies . 

In the u p p e r M i n n e s o t a River valley 
f r o m N e w U l m to Ortonvi l le is a long, 
l inear zone of low, r o u n d e d gneiss a n d 
gran i te knobs . Following the retreat of 
t he last glaciers s o m e 12,000 years ago, 
the mass ive eros ional forces of Glacial 
River W a r r e n — w h i c h ca tas t rophical ly 
d r a i n e d Glacial Lake Agassiz b e t w e e n 
about 10,800 to 9,400 years ago—exposed 
and abraded this ancient bedrock . Some 
of these outcrops date to 3.5 billion years 
of age, nearly a billion years older than 
t h e b e d r o c k vis ib le in t h e B o u n d a r y 
Waters C a n o e Area Wilderness . 

Farther southwest, in the corner of the 
state, broad ridges of reddish-pink Sioux 
quar tz i te reach the sur face in p o r t i o n s 
of the uplands known as the Coteau des 
Prairies, o r Prairie Coteau. Or ig ina t ing 
as river and mar ine sand t ransformed by 
heat and pressure, this 1.7 billion-year ­
old quartzi te is m u c h younger than the 
Minnesota River valley bedrock. T h e cor ­
ners of some large quartzite boulders are 
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polished to a glassy sheen, perhaps rubbed 
by bison that roamed the landscape for 
t h o u s a n d s of years. Geologis t Car r i e 
Jennings of the Minneso ta Geological 
Survey thinks the polishing resulted main ­
ly f rom hundreds of thousands of years of 
perpetual blasting by sand grains in the 
winds. With "cosmogenic dating," she and 
her colleagues estimate that the western 
portion of the Sioux quartzite region has 
been free of glacial ice and exposed to the 
elements for 400,000 to 600,000 years. This 
history stands in remarkable contrast to 
much of the rest of the state, which was 
actively being buried under glacial depos ­
its as recently as 14,000 years ago. 

In b e d r o c k r eg ions , s h a l l o w soi ls 
over rock retain little moisture for plant 
growth, especially in m i d s u m m e r heat. 
But d r o u g h t - a d a p t e d plants th r ive in 
these soils. T h e y inc lude Minnesota ' s 
three species of cacti (Opuntia macrorhi­
za, Opuntia fragilis, and Coryphantha 
vivipara) and the succulent, small-flow ­
ered fameflower (Talinum parviflorum), 
known for its brilliant p ink flowers that 
open briefly in early June evenings. 

In the spring, shallow depressions on 

OL 
the bedrock surface accumulate rainwater, 

\ forming ephemeral, or vernal, pools. These 
| seasonal pools support a surprising diver-
Si sity of aquatic plants. Only a few pools on 
> any one outcrop are the perfect depth for 
1 ephemeral pool specialists—deep enough 
| to last a few weeks but not so deep that per-
I manent wetland vegetation can take over. 

Top: Water cascades off a Sioux quartzite ridge 

during heavy spring rains in 2008. Bottom: 

Depressions in rock outcrops, like these on 

private land in Rock County, fill with water in 

early May and last for only a month. 



Many ephemeral -pool species exist as 
s u b m e r g e d aquat ic plants that will no t 
flower until they are stranded in moist m u d 
after the pools evaporate. Once stranded, 
they m o r p h into upright plants with more 
rigid leaves that last for a couple of weeks. 
T h e plants vanish as the sun bakes the m u d 
into cracked crusts of sediment. 

Minuscule Rarities 

Minneso t a has about 15 rare plant spe ­
cies limited to bedrock pools. These small 
plants wi th bland n a m e s lack the s ta ture 
of whi te pine, the h e a d - t u r n i n g beau ty 
of prairie phlox, or t he allure of n o r t h e r n 
moose . Nevertheless, s o m e of t h e m are 
a m o n g the rarest species in Minneso ta . 
Several of these species , o r c lose rela ­
tives, are r e n o w n e d a m o n g botanis ts for 
inhabi t ing vernal pools across the wor ld 
in p laces s u c h as Ca l i fo rn i a , Georg i a , 
w e s t e r n Aus t r a l i a , S o u t h A f r i c a , a n d 
h igh plateaus in t he A n d e s M o u n t a i n s 
of South Amer ica . 

W e have f o u n d jus t 20 l oca t ions in 
Minneso ta of the water hyssop (Bacopa 
rotundifolia), a t iny plant wi th floating, 
dime-sized leaves and small white flow­
ers. Each populat ion typically consists of 
hundreds of plants packed into one or two 
small pools pe r outcrop. For u n k n o w n 
reasons water hyssop appears to be more 
c o m m o n on the Minneso ta River valley 
outcrops than anywhere else in the state. 

O n a few of m y plant surveys in south ­
w e s t e r n M i n n e s o t a ' s b e d r o c k poo l s , I 

Top-.The leaves of a hairy waterclover, an 

aquatic fern, float on a rainwater pool. Bottom: 

One of Minnesota's three species of cactus, 

brittle prickly pear grows on the margins oj 

rock outcrops. 



have found a couple of rare species really 
by accident , as I h a d n o idea what to 
look for. Near the end of spring in 2007, 
I s tumbled on what appea red to be a 
minuscule seedling in drying mud. I had 
to use a microscope to see what turned 
ou t to be a ful ly m a t u r e p i g m y w e e d 
(Crassula aquatica), an unusual example 
of a succulent aquatic plant. 

Most succulent plants, like cacti, grow 
in very arid environments like the desert, 
where they take up carbon dioxide at night 
and store it in their fleshy leaves so they 
can shut down during hot, dry days and 
minimize evapotranspiration. Likewise, 
p igmyweeds take in ca rbon dioxide at 
night, albeit in a watery rock pool. And 
they do so for a completely different reason 
than cacti: By collecting ca rbon diox ­
ide at night, pigmyweeds don't have to 
compete for limited carbon dioxide with 
other aquatic plants during the day in the 
nutrient-scarce tiny rock pools. 

When stranded in mud, the pigmyweed 
reaches a maximum height of 1 inch, com­
plete with four-petaled, pink flowers the size 
of Lincoln's nose on a penny. The plant is so 
easily overlooked that it had been recorded 
only once in southwestern Minnesota (in 
1945) prior to its initial rediscovery and 
five subsequent new populations, which an 
assistant and I located in 2008. 

For me, the holy grail of outcrop plants 
is m u d plantain (Heteranthera limosa). 
With a deep-b lue f lower the size of a 
quarter, it is the largest and showiest of 

Top: Prior to 2007, pigmyweed had not been 

documented in Minnesota since 1945. Bottom: 

The state's largest population of pigmyweed 

flowers persists in the drying mud at the edge 

of an outcrop at Blue Mounds State Park. 



o u r ephemera l -poo l specialists, bu t only 
t h r e e l iv ing b o t a n i s t s h a v e ever s e e n 
it in M i n n e s o t a ( inc luding m e w h e n I 
saw it f l ower ing once) . M u d p l an t a in 
takes longer to ma tu re t han o the r pool 
special is ts , a n d t h u s r equ i r e s longer -
lasting pools (six to seven weeks instead 
of t he m o r e typical th ree to four weeks). 
Most seedlings die f rom lack of mois ture 
before they can mature . 

T h e dynamic nature of bedrock pools 
and the plants' responses pose an interest ­
ing but also frustrat ing challenge. More 
than once I've found rare plants and then 
r e tu rned two weeks later wi th a g r o u p 
of enthusiast ic plant lovers only to find 
dr ied-up, fading blobs in cracked m u d , 
or plants buried in sediments after heavy 
rains washed soil into the pools. O n a few 
serendipitous occasions, however, I have 
encountered a dozen of these rare species 
all growing together at the same time. 

Outcrop Critters 

Minneso ta ' s r ock o u t c r o p s have s o m e 
character is t ic an imal inhabi tants . T iny 
fairy shr imp and clam shrimp, frequently 
seen zipping a r o u n d in rainwater pools, 
can survive t h r o u g h the pro longed d r y 
per iods as cysts that hatch soon after the 
pools fill with water in spring. They thrive 
in the absence of predators such as fish, 
dragonfly larvae, and diving beetles. 

T h e five-lined skink (Eumeces fascia­
tus) lives on rock outcrops in three widely 
separated areas of Minnesota , including 
outcrops near Granite Falls. They also live 
in two counties in southeastern Minnesota 
and one in east-central Minnesota . This 
lizard is distinguished from the similar prai ­

rie skink by the forked stripe, or V, atop its 
head. The five-lined young have bright blue 
tails, thus the nickname "blue devils." 

Skinks are active f r o m May t h r o u g h 
A u g u s t a n d t h e n h i b e r n a t e fo r e igh t 
m o n t h s below the frost line in bedrock 
cracks or small m a m m a l burrows. If you 
t u r n over loose rocks o n a M i n n e s o t a 
River outcrop, you might send a sk ink 
skittering across the bedrock. 

Occasionally, while scanning ou tc rop 
surfaces for tiny plants, I have been jolted 
by the sudden flush of a c o m m o n night ­
hawk (Chordeiles minor), d is turbed f rom 
incubating its eggs deposited directly on 
the bedrock surface. Both birds and eggs 
are mottled to blend in with the sur round ­
ing pitted and l ichen-studded rock. 

Rocky Future? 

Though rock solid, outcrops are vulnerable 
to habitat destruct ion, especially in pas ­
tures in southwestern Minnesota . There, 
m a n y pastures undergo heavy broadleaf 
herbicide applications for thistle control, 
which can also destroy native wildflowers. 
Overgrazing is another problem because 
densely packed cows churn up the shallow 
soils and pools on rock outcrops. A n d a 
n e w threat , recently wi tnessed in Rock 
County, is the conversion of rocky pastures 
into cornfields by excavating the bedrock. 

Some landowners are striving to sus ­
tain the native plant diversity in their pas ­
tures. At the end of a long quartzi te ridge, 
a few miles sou th of Jasper, is Richard 
Bakken's fa rm. A series of reddish-p ink 
rock ledges thrus ts out from a landscape 
of tall pra i r ie grasses and wi ldf lowers . 
W h e n he purchased this pasture 15 years 

3 6 M I N N E S O T A C O N S E R V A T I O N V O L U N T E E R 



Top: Water hyssop (left) and mudwort (Limosella aquatica) (right) thrive when rock pools are full in mid-May. 

Bottom: A single rock outcrop pool occasionally holds several rare aquatic species. At Blue Mounds State 

Park, black-footed quill wort, mud plantain, three-stamened waterwort, and water hyssop are stranded in 

the mud of a drying pool. These plants persist two to three weeks after the pools dry. 

Black-footed quillwort Water hyssop 
(Isoetes melanopoda) (Bacopa rotundifolia) 

Mud plantain Three-stamened waterwort 
(Heteranthera limosa) lEIatine triandra) 



ago, Bakken says this area "looked like a 
bombed desert" because of the previous 
landowners aerial applications of herbi ­
cide to every living thing. 

With judicious management, includ­
ing carefully timed grazing, Bakken sees 
the native grasses, forbs, and small oak 
groves are rebounding. In spring, numer ­
ous rock pools harbor a variety of special­
ist plants, including most of the regions 
rare rock-pool species. Better pasture 
management makes economic sense too, 
yielding bigger, healthier calves. Bakken 
is also p roud that he can somet imes 
spot the long ears of jackrabbits bobbing 
through the tall grass, a scene f rom his 
youth that today is all too uncommon. 

Over the past decade, many landowners 
are being tempted to open up their rock 
outcrops to mining, fueled by federal high­
way construction standards now requiring 
crushed bedrock instead of gravel. In the 
scenic Minnesota River valley, permanent 

W h e r e to F i nd ( / $<> , /<„</ ? & 

alterations to the landscape from mining 
have alarmed many local citizens and com­
munities. In response, the Renville County 
Soil and Water Conservation District coor­
dinated a recent outcrop conservation 
initiative, funded through the Minnesota 
Environment and Natural Resources Trust 
Fund. Interested landowners in Renville 
and Redwood counties were compen ­
sated for the financial value of their rock 
outcrops in exchange for easements to 
permanently protect the most ecologically 
intact outcrops. Landowners responded 
with applications for 10 times the number 
of acres that funds allowed. As a result, 
additional money is being recommend ­
ed for easements on granite outcrops in 
Renville and Redwood counties, as well as 
adjacent Lac qui Parle, Yellow Medicine, 
and Chippewa counties. 

Bedrock mining clearly needs to continue 
somewhere in the region to supply highway 
rock. Landowners, communities, and state 

• Big Stone National Wildlife Refuge 

Blue Devil 
Valley SNA 

•	 0 Gneiss Outcrops Scientific and Natural Area 
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National Monument 
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Top: Bracted spiderwort is a prairie wildflower 

commonly seen on the margins of rock out­

crops. Bottom: During summer five-lined skinks, 

one of three species of lizards in Minnesota, 

can be seen basking on rock outcrops. 

g and local governments must decide where 
s to protect rare features and where to permit 
| mining. By identifying which outcrop areas 
z are the most ecologically intact and diverse, 
< the Minnesota Coun ty Biological Survey 
^ is providing crucial information for their 

decision making. 

z 
| Wishing for a Wet Spring 

° T o m Kalahar, district technician for the 
o 

| Renville County SWCD, likens the fate of 
' southwestern Minnesota's rock outcrops to 

an earlier era of habitat destruction in the 
prairie region. "Think of what it must have 
been like early in the last century to witness 
the draining of the wedands and the loss of 
breeding habitat for massive number s of 
ducks and other wildlife," he says. 

Like wedands , bedrock pools reveal a 
surprising diversity of life to anyone w h o 
looks closely at them. These un ique and 
secretive environments in our state's south ­
west are yet another amazing component of 
our rich Minnesota heritage. I'll be back out 
there again this spring, looking for plants 
that can't be found anywhere else. I'll take 
it as a good sign if I get soaked in the rain, 
as a good wet spring means thriving pools 
bursting with life. A n d maybe I'll find that 
holy grail—the m u d plantain—again. ( 9 

www.mndnr.gov/magazine See more images of 

/Minnesota's rocls outcrops and the unique aquatic 

plant life of their rainwater pools. 
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