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Seasonal Dynamics in 
Small Wetland Pools 

More than a century ago, just as engi­
neers were beginning to impose controls on 
our major streams, ecologists at the Illinois 
Natural History Survey recognized the im­
portance of floodplain lakes as critical 
habitats for fish and wildlife. In 1877, 
Stephen A Forbes, first Chief of the Sur­
vey, vividly described the seasonal dy­
namics of floodplain pools; how the flood­
water filled the low areas of the floodplain, 
captured nutrients for the production of 
plankton, benthos, and fish; and carried 
some of these products back to support 
river communities. 

In spite of this early awareness of the 
value of these waters, many floodp lains 
have been isolated from the river with 

Two researchers invest igate 
Kaskaskia floodplain pool for 
spawning fish and aquatic vege­
tation (photo by W. D. Zehr). 
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levees and drained for agriculture. Farm­
ers formed drainage districts and, through 
ti les and ditches, lowered the water table 
behind the levees. Not only were flood­
plains lost for the storage of flood waters 
and as fish and wildlife habitats, but water 
drained rapidly from the land, most of 
which had been put to row crops, moving 
soils downstream to be deposited in the 
quiet backwaters of the lowland rivers. 

In an intensive investigation of the sea­
sonal dynamics of these systems, R. Weldon 
Larimore and his associates studied the 
physical and chemical conditions and bio­
logical communities in small floodplain 
pools and in the adjacent Kaskaskia River 
of central l ll inois. The greatest influence 
on the seasonal dynamics of these pool 
systems was the extent of thermal and 
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chemical stratification, related to isolation 
from the river and winds. In isola ted pools, 
fish, plankton, and benthic populations 
were severely limited by surface mats of 
algae, dense stands of aquatic vegetation, 
accumulation of detritus, oxygen exhaus­
tion, and flocc ulen t bottom materials. Dur­
ing periods of flushing, many fish moved 
into the floodplain pools to spawn and the 
young produced there took advantage of 
the generally abundant spring zooplankton. 
But isolation of t he pools prevented this 
production of fish and fish foods from con­
tributing to the ri\·er communities. 

Lc\·ccs and drainage d itches ha\·c elimi­
nated a high percentage of the floodplain 
waters of the Mississippi basin. Many of 
the remaining pools are dying as a result 
of an increased rate of sedimentation from 
more turbid waters and because of isola­
tion from the river. Various degrees of 
isolation may reduce or eliminate seasonal 
flushing of dctrital accumulations and re­
strict the passage of organisms both in and 
out of the pools. Isolation, if accompanied 

by dense stands of forest growth, speeds 
eutrophication by contributing excess 
amounts of detritus ( leaf fall), reducing 
sun light for photosynthesis, and inhibiting 
water mixing caused by exposure to surface 
winds. Although winds will increase tur­
bidity in open expanses of shallow lakes, 
the gentle mixing may stimulate decompo­
sition of accumulated organic materials. 

Some suggested management potentials 
for these natural waters arc to ( 1) improve 
the connections to r iver floodwaters in old 
floodplain pools; this might involve re­
establishing former connections in newly 
created oxbow lakes, such as a rc created in 
channel improvement projects; (2) main­
tain year-around minimum depths ( with 
an occasional dry season to encourage oxi­
dation of organic deposits) ; and ( 3) re­
duce surrounding woody plants to decrease 
the excess detrital input and to increase 
exposure to mixing winds. 

By R. Weldon Larimore 
A quatic Biology 
Section 

I N MEMORIAM 
PHILIP W A YNE SMI T H 

D r. Phil Smith died early Saturday morning, O ctober 11, 
1986, at Mercy H ospital. H e had been ill for many months. 
Memorial services were conducted a t the :.v.t:i ttendorf Funeral 
Chapel, Sunday, O ctober 19. 

"Except for a 37-month tour of military duty during World 
War II, Mr. Smith worked for the I llinois Natural H istory 
Survey from 1942 until his retirement in 1979. In his last 10½ 

1•ears with the Survey, he was head of the section of f aunistics 
and insect identification. 

" H is research was primarily on the systematics and ecology 
of '(is hes, amphibians, and reptiles. II e was 
the author of three books and more than 
JOO journal articles. 

"Mr. Smith also held the titular ap­
pointment of professor of zoology at the 
University of I llinois graduate school for 
14 years. 

" H e attended Eastern I llinois University 
from 1940 to 1942 and from 1946 to 1947. 
H e did graduate work at the University of 
Illinois and earned his doc torate in 1953. 
H e was awarded the honorary degree of 
doc tor of science by Eastern in August. 

" M r. S mith held several offices and 
served on governing boards and commit-

tees in a number of international, national, 
and regional scientific societies. Most of 
those organizations pertained to his interest 
in systematics and evolution of fishes, am­
phibians, and reptiles. 

" A mong non-scientific organizations, he 
held offices in the local A ntiques Study 
Group, the Hast Central Illinois D oll Club 
and the Champaign-Urbana Pistol Club. 
H e was a member of the W abash V alley 
Gun Collectors Association and several 
Bing Cro:,by fan clubs." 

On learning oi Dr. Smith's death, Act­
ing Chic[ Larry Pace remarked, "Those of 
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us who knew Phil will miss him \Cry much 
but also will r('main forev<'r gratd ul that 
he rhose to contribut<' so subst<1.ntially to 
the scientific tradition upon which the 
future of the Illinois Natural History Sur­
\·ey depends." 

The obituary part of this 
article was written by 
Dr. Smith. 

Lead Poisoning in Waterfowl 

Drs. Glen C. Sanderson, Head of the 
Section of Wildlife Research, and rrank C. 
Bellrose, waterfowl biologist for more than 
48 years, with the Natural History Sun ey, 
ha\ e written a report ". \ Re\ iew of the 
Problem of Lead Poisoning in Waterfowl," 
which has been published as the Survey's 
Special Publication 4. 

Publication comes at an appropriate 
time. In 1985 and 1986 the :1\ational Wild­
life Federation sued the US Fish and 
Wildlife Service in Federal Court in an 
attempt to force the use of steel shot for 
waterfowl hunting at an accelerated rate 
in order to protect waterfowl from lead 
poisoning. Another purpose was to protect 
the endangered bald eagle from sccondai,· 
lead poisoning contracted from feeding on 
crippled and dead waterfowl and ingesting 
lead pellets in the process. Partly as a rt'sult 
of the lawsuits, the US Fish and Wildlife 
Service has announced a phasing-in process 
for the 100 percent use of steel shot for 
hunting waterfowl by the 1991-1992 hunt­
ing sea.son. Although most biologists sup­
port the use of steel shot for waterfowl 
hunting, some organized groups of water­
fowl hunters are strongly opposed to its 
use. Thus, the use of steel shot remains 
controwrsial in many states, including 
Illinois. 

Sanderson and Bellrose explain their 
purposes in preparing this report: 

"Because professionals and the general 
public have been inadequately informed 
about the problem of lead poisoning in 
waterfowl and because of misconceptions 
about the effectiveness of steel shot, we 
have undertaken a comprehensi\ e re\ icw 
of these subjects. Our purposes arc three: 
( 1) to provide an up-to-date summary of 
the effects of lead poisoning in waterfowl, 
(2) to summarize and briefly discuss the 

Glen Sonder>on examines new publication (photo by 
Molly Hardin). The picture of the ducks on the publi­
cation was token from on oil pointing by Beverly 
Sanderson. 

main issues that ha\ e led to di ff ercnces of 
opinion regarding the magnitude of the 
problem, and (3) to rC\ iew the differences 
to be found from the use of steel rather 
than lead shot. We have prepared this re­
port with the ei,.-pectation that biologists, 
wildlife managers and administrators, legis­
lators, the general public, and especially 
waterfowl hunters will find the informa­
tion helpful in understanding an extremely 
complex problem." 

Waterfowl die from ingesting lead shot­
gun pellets deposited in lakes, marshes, and 
fields. Because of the widespread distri­
bution of lead shot from the breeding 
grounds to the wintering grounds, it is 
available fall through spring to waterfowl 
feeding on areas that have been hunted. 
As a result, mortality happens on a day-to­
day basis. These losses, however, arc often 
O\·crlooked because predators quickly dis­
pose of sick and dead birds. Studies in 
Missouri and Texas, for example, showed 
that predators rapidly rerno\·ed waterfowl 
carcasses placed by biologists in wetland 
habitats. Also, dead ducks in natural set­
tings arc difficult to find, and freshly 
planted carcasses in marsh \'Cgetation were 
largely overlooked by searchers emplo>·cd 
to find them. ~lost die-offs from lead 
poisoning occur after the hunting sea.son, 
when few hunters a.re where the ducks are 
dying. Only when massi\ e die-offs of 
waterfowl occur in a limited area do losses 
from lead poisoning attract public notice. 
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T he potential impact of lead poisoning 
on waterfowl has been determined from 
many sources. Almost 200,000 gizzards 
from more than 16 species of waterfowl 
from many regions have been examined 
for lead shot. Scores of experiments with 
penned wild and game-farm waterfowl 
have been conducted by numerous re­
searchers to evaluate the effects of shot 
dose, nutrition, age, and sex. 

Species of waterfowl vary in their in­
gestion of shot and, because of differing 
food habits, in their susceptibility to in­
gested lead. Lead poisoning poses the 
greatest threat to mallards, followed in 
lessening degrees by black ducks, mottled 
ducks, pintails, canvasbacks, redheads, and 
ring-necked ducks. The potential for lead 
poisoning in other duck species is low. At 
times swans and geese die in numbers 
sufficiently large to cause concern. 

Steel shot as a substitute for lead shot 
in waterfowl hunting is the only currently 
feasible solution to the problem of lead 
poisoning. Steel shot is less dense than 
lead shot but produces a tighter pattern 
and shorter shot string. The lower density 

of steel can be compensated for by increas­
ing shot size and velocity. No significant 
differences in crippling rates were found 
in all but 3 of 15 tests comparing the 
effects of steel and lead shot. Crippling 
losses to waterfowl populations from steel 
shot are less harmful than crippling losses 
plus lead poisoning from lead shot. Several 
related points merit consideration : lead 
poisoning causes important losses to the 
most abundant species of waterfowl. The 
sublethal effects of lead poisoning are 
recognized but have not been quantified. 
Except for a brief period in spring, lead 
may affect females more adversely than 
males. Seasonal differences in the time of 
losses are important. A cripple lost during 
the hunting season has less impact on the 
breeding population than a lead-poisoned 
d uck lost during the winter or spring. 

Single copies of the published report are 
available from the Chief of the Illinois 
Natural H istory Survey. 

By Glen Sanderson, 
Head, Wildlife 
Research Section 
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