
Wisconsin Conservation Ppartment 
Madison, Wisconsin 53701 

Fish Management Division 
Pknagement Report No. 9 

FmI PONDS IN ITISCONSIN 

Charles N. Lloyd 
C. W. Threinen 





FARM PONDS IN WISCONSI$J 

I n  Wisconsin, best  estimates place the number of farm ponds a t  6,302. I n  
developing t h i s  e s t h a t e ,  t he  follotdng def in i t ion  f o r  a farm pond was used: 
A farm pond i s  a body of m t e r  which was constructed by ad ' individual  and which 
l i e s  on pr ivate  land. The number i s  not sccurately known because anyone can 
build a farm pond and public agencies may o r  may not hear about it. The S o i l  
Conservation Service places the  nmber of farm ponds at  5,185. Their records 
come from Agricultural  S tab i l iza t ion  Committee appl icat ions forwarded t o  take 
advallCage of cost sharing a t  the 50 percent level .  

Facts on t h e  charac te r i s t ics  and management of farm ponds were obtained i n  
a questionnaire answered by d i s t r i c t  f i s h  managers, Ponds are generally small, 
the most common s i ze  being about one-quarter t o  one-half acre .  Size ranges from 
0.1 t o  60 acres  but f e w  exceed an acre, Basically, Wisconsin's d i s t r i c t  f i s h  
narngers a r e  dealing primarily w i t h  small one-quarter t o  one-half acre ponds. 

The manner of construction and water supply have significance for macage- 
ment. F i f ty  percent of t he  ponds have simply been dug out t o  intercept high 
groundwater levels .  Since there  i s  generally some movement of groundwater dorm- 
slope, these types of ponds generally have small autflows ar_d may have a spring 
i n  them. Normal mximum depths a re  s ix  t o  e ight  f ee t ,  Aro-tiher 25 percent of the 
poilds are springs e i t h e r  darned up or  dug out, Then there  is  the  darned-up draw 
with a r e l a t ive ly  m a l l  watershed and the dammed-up draw with qui te  a large 
watershed--the c l a s s i c a l  farm pond si tuations,  Neither of these  s i tua t ions  
ordinar i ly  provide much deep water. The pond having a l a rge  watershed ~5 .11  
ordinar i ly  have a continuous inflow from groundwater supplies o r  a t  l e a s t  have 
frequent inputs of runoff. Estimates place the maximum depths of the lilajority 
of ponds a t  s i x  t o  eight feet .  Ponds dependent upon runoff have f luctuat ing 
water levels .  

Vater supply and geography are  a substanCYia1 governor on pond characterist ics.  
An approximation of f e r t i l i t y  leve ls  expected i n  various circumstances was 
prepared  a able 1 ) .  The data  included i n  t h i s  t ab le  a r e  based on data obtained 
from lakes and streams which provide s imilar  circumstances t o  f a m  ponds, 2.1 
T?isco%in, we have acid d r i f t ,  loessa l  o r  a lka l ine  d r i f t  s o i l s ,  which a re  the  
source materials f o r  w t e r  supply. The sandy acid s o i l s  ord inar i ly  have lower 
quant i t ies  of dissolved minerals. F e r t i l i t y  leve ls  a r e  a product of t h e  quant i ty  

of water i n  the system, length of exposure of the  water supply t o  soluble 
minerals i n  the ground and the s o l u b i l i t y  of mineral supplies. Limestone i n  the  
a lka l ine  d r i f t  i s  highly soluble. Groundwaters have almost without exception 
had lengthy exposure t o  soluble minerals and, therefore,  car ry  greater  
quant i t ies  than surface watersthough they may lack phospherous. Phospherous, 
on the  other hand, i s  derived from surface weathering and w i l l ,  theref  ore, be i n  
grea te r  supply i n  s i tua t ions  h ~ v i n g  the la rger  rmtersheds, These comznts make 
no inferences about a r t i f i c i a l  loca l ly  derived saurces of nu t r ien ts  such a s  cow 
yards, a r t i f i c i a l  feeding or  other circumstances. S o i l  cha rac t e r i s t i c s  dictafie 
t h a t  ponds i n  t h e  northern and cent ra l  parts of the  s t a t e  w i l l  be l e s s  f e r t i l e  
than those i n  the south, ea s t  and west parts. 



Table 1. Relative f e r t i l i t y  of farm ponds of various types. 

Probable f e r t i l i t y  
l e v e l  a s  indicated Verbal descript ion 
by t o t a l  a lka l in i - tp  , of fertility 

Sandy Soils 

Dug pond ( l i t t l e  water exchange) C50 Low 

Cug out spring (s ignif icant  water 
exchange ) 50 - loo+ 

hmmed-up draw (small watershed 
<lo x s ize  of pond - modest water 
exchange ) 50 - 100 

Bmed-up draw (large watershed 
>10 x size of pond - substant ial  
water exchange) 

Medium Textured Soils 

Eug pond ( l i t t l e  water exchange) 

Lug out spr ing (significant tiater 
exchange ) 

Dxmed-up draw ( s m l l  watershed 
(10 x size of pond -- modest 
w a t e ~  exchange ) 

&med-up draw (large watershed 
>10 x s i ze  of pond - substant ial  
tra-t er exchange ) 

loo - 150 

150+ 

Moderate 

Moderate 

Moderate 

Noderate  

High 

High 

* Total a lka l in i ty  has been a reasonably reli.?~bleindicator of t h e  f e r t i l i t y  of 
rmter i n  Wisconsin. It i s  measured by the  zethyl purple o r  methyl orange 
alka.l inity t e s t .  rats adapted f roa  Poff (1941) and Weidman and Schultz (1915). 



Production 
. . 

Farm pond production has never been assessed per se,  but t h e r e  have been 
assessrcents on small lakes on..one extrepe and f i s h  hatcher ies  on t h e  o ther .  
These data, es summarized i n  Table 2, while not always s p e c i f i c a l l y  appl icable ,  
give some meaningful dimensions t o  t he  productivity of farm sonds. 

The flowing water situation--more a raceway than a pond--seems t o  be capable 
of supporting 15 pounds of f i s h  per gal lon per minute of water.t/ This 
production i s  based e n t i r e l y  on a r t i f i c i a l  feeding and i s  a Sunci;ion of water  
V O ~ ~ P  ra ther  than area. Those farm ponds having a cold-water source w i l l ,  
therefore ,  grade ~ O T J ~  from t h i s  l eve l  depending on t h e  amount of f low i n g  x a t e r  
and t h e  amount of feeding. Th? pond having a spring source and cold enough f o r  

2 t r o u t  n t h  supplemental feeding hzs produced 5,OGO pounds per acre._/ The c ree l  
harvest  from a n  i n f e r t i l e  seepage lake i n  sandy s o i l s  i n  nor thern Wisconsin vas 
as high as 12.3 pounds per  acre  ( h r d i c k  and Cooper, 1956), a portion of e i t h e r  
standing crop o r  production. 

Johnson and Hasler (1954) report  rainbow t r o u t  standing crops of 37 t o  90 
poun2s per  ac re  f o r  small dystrophic seepage lakes a l s o  located i n  northern 
Wisconsin i n  sandy soi ls .  They suggested t h a t  the carrying c a p c i t y  appeared t o  
be 50 pounds per acre based on conditiors of f i s h  2 t  various densities. 
C e ~ a i n l y ,  po t en t i a l  harvest  w i l l  probably l i e  between the  t v o  figures--probably 
about 25 pourds per acre per year. Hanrests of t h i s  magnitude a r e  common i n  
strenms . 

I k t u r a l  ~ r o d ~ c t i o n  of warmwater f i s h  i s  much higher apparently because of 
greats? dlv~; '~ . -s i ty  02 species  and perhaps more efficiency of proc!uction. Stand- 
ing crc;ls a? 500 p ~ u n d s  p e r  acre have been recorded f o r  several lakes which have 
been rehabi l i ta ted.  Production of 200 t o  300 poczds peracre f a r  carp alone has 
been noted i n  f e r t i l e  hatchery ponds i n  southern tlisconsin (!4rcz and Coopt?, 
1957). These would be the  equivalent of drainage lakes. Seining cerp i n  
shallov lakes has resulted i n  harvests approxi~zting 100 pounds per ac re  
(~hrei~cn, 1952). Angling harvests of four pounds per  acre  of largemouth bass 
alone ziere noted i n  a seepage-type lake i n  southeastern Wisconsin supporting 
p r i z a r i l y  baas and b luegi l l s  (14raz and Threinen, 1957). Such production of bass 
would be the  equivalent of t h a t  from dug ponds with a mixture of bass and 
b luegi l l s .  However, a much b e t t e r  record was noted f o r  a farm pond used t o  r ea r  
largernouth bass i n  southern TJisconsin. One hundred pounds of largemouth bass 
Irere cropped from a one-acre pond f o r  two successive years (h~raz, 1964). 

On t h e  o t h e r  extreme, standing crops of 92, 135 and 186 hsve been r?pofled 
f o r  th ree  small northern IJisconsin seepage lakes ( ~ ' ~ o n n e l l ,  1542). S e e ~ a z e  
lakes  i n  Oneida and Vilas Counties which have been c r e e l  c e n s ~ s e d  or netted 
have produced angling y i e lds  of 5 t o  20 pounds per acre per year. Drainage 
lakes  i n  northern Wisconsin do better--records from an impounbent showing c ree l  
harvests of 50f pounds per a.cre per year of a l l  species. 

Production data on ~ ia te r fowl  should not be ignored e i t h e r  because it appears 
that every farm pond i s  poten t ia l ly  capable of prcducing a t  l e z s t  one brood of 
ducks,and two broods have been reported. 

yComonly  recorded figures f o r  Wisconsin t rmt  hatcheries. 
Yf ioduc t ion  recorded f ron d i r t  ponds a t  t rou t  hatcheries. 



,Table 2. Fish production data for farm pond type s i tuat ions i n  Wisconsin. 

I 
Production 

Standing Crop Quantity (lbs,/acre/yr. 1 
Quantity (lbs ./acre ) Characteristics 

Small impoundment i n  alkal ine d r i f t  
(stewart Lake, Cane county) 400 

Impoundment i n  acid d r i f t  
(I4urphy Flowage, Rusk county) 

Fe r t i l e  shallow drainage ponds 
(Lake Nills Fish Hatchery) 

Fe r t i l e  shallow seepage lake 
(spauldings Pond, Rock county) 

Seepage lake i n  alkal ine drift 
(pot ters  Lake & Browns Lake, 
Racine county) 

Seepage lakes in acid d r i f t  
( ~ a y f  i e l d  County lakes ) 

Seepage lzkes i n  acid d r i f t  
(Veber Lake & others, 
Vilas county) 

100 lbs.  largemouth bass 
200 - 300 lbs. carp 

Fish hatchery on spring water 
( ~ e v i r ,  Fish Hatchery, 
Dine county) 15  lbs./gal./nin. 

Trout rearing pond i n  alkal ine d r i f t  
( ~ e v i n  Fish Hatchery, 
B n e  county) 10, OOO* 

12.3 maxi;rmro harvest 
t o  angling 

* Pond has a substant ial  spring flow entering it. 



Production w i l l  obviously depend upon the types of f i s h  being protiuced, 
i . e . ,  t h e i r  posi t ion i n  t h e  food web plus the  amount of supplemental feeding and 
t he  f e r t i l i t y  of t h e  water supply. Then the e n t i r e  food supply is man-mdc, 
f e r t i l i t y  i s  of no consequence except f o r  the  nuisances it causes. 

,Fishery Manage~ent Problems 

An in t e rp re t a t i on  of management problems is dependent upon t h e  p q o s c  f o r  
which a pond i s  managed, Many farm ponds are constructed s o l e l y  f o r  s-in:: 
purposes o r  f o r  ' ~ l d l i f e  purposes. I n  t he  t a l l y  of Wisconsin farn pond oimers, 
~anagement purposes a r e  indicated and summarized for the  s t a t e  as a. whole. 
These r e s u l t s  are reported i n  Table 3 f o r  the  various regions of t h e  s t a t e .  
Although there  a r e  over 6,000 fa rn  ponds i n  the  s t a t e ,  only 39 percent have f i s h  
production as t h e i r  primary management purpose. 

X9st farm pond oTmers want f i sh ing  but although most want f ishing, our 
d i s t r i c t  personnel report  t h a t  t he  l e v e l  of management is very losr. No Eore 
than 10  percent a r e  ac t ive ly  managed. 

Among t h e  problems facing pond o-vners i n  t h i s  northern climate,  w i n t e r k i l l  
is  ever present, Mitigation c o m ~ ~  from e i t h e r  having a source of f resh  water, 
such as a spring, taking s teps  t o  assure photosynthesis, such z s  keeping t h e  
lake f r ee  cf snow cover, o r  having suf f ic ien t  deep ~ m t e r  t o  have enough of s 
rzserve of f r e sh  va te r  t o  Turnish needed oxygen through t h e  r,rinter. Since cole  
of t he  farm ponds i n  the  s t a t e  are t h i s  deep nor a r e  they l i k e l y  t o  be constructed 
t o  "cis depth (20 fee t  or  nore), t h e  l a t t e r  possibil-ity is not pract ical .  K?ep- 
ing ponds f r ee  of snow is seldomly pursued, although it is Icno~m t o  be sueeess- 
flu1 on sha l lo :~  na tura l  lakes. 

Ponds which have a permanent groundwater i n f l o i  o f fe r  the greates t  
insurance against  w i n t e r l i l l ,  Groundwaters ahos t  always have suf f ic ien t  oxygen 
t o  s a t i s f y  t h e  needs t o  f i sh .  A pond of t h i s  type is, t h e r e f ~ r e ,  preferable.  
Unfortunately, i n  taking pond s i t e s  with spring sources, f a r m  pond bui lders  a r e  
i n  d i r e c t  competition with a na tura l  t r o u t  fishery i n  many instances.  Without 
sources of f r e sh  water o r  measures t o  counteract win te rk i l l ,  pond owners are 
reduced t o  dealing with fish species which a re  t o l e r an t  of w in t e rk i l l ,  such as 
bullheads and ce r t a in  species of minno\rs such as t h e  fathead 02- golden shiner. 

'l3ro management courses a re  open t o  pond owners, rearing t r o u t  or  mm:=tes 
fish. The most frequent d i f f i cu l ty  reported i n  t h e  iaanageinsnt of ~&?TK?ater f ish  
.themselves tras stunted panfish. This d i f f i c u l t y  probably has severa l  d i f f e r e n t  
causes ranging from inadequate predators t o  excessGre aquatic p lan t  gro-rrths 
rihich prohibi t  e f fec t ive  na tura l  controls.  Snsllness of t h e  average small pond 
contr ibutes  t o  t he  tendancy f o r  unbalanced conditions t o  develop. A mall pond 
h2s such a s n a l l  number of predators that t o  lose  bu t  a f e w  oZ t h e m  could mzsn 
dis loca t ion  of t h e  en t i r e  population. Fish managers i n  Wiscccsin much prezer 
t o  have l a rge r  ponds a s  management un i t s .  The r ea r i ng  of  t r o u t  more ccr~nonly 
resorted as "successful" iri a r g e  pa r t  because populations could be control.lcd 
and supplemental feeding i s  possible. 

Probably t h e  greates t  in terference i n  f a m  pond man~gement i s  the  gro'ckh of 
t he  dense beds of rooted suhc rgen t  plants ,  f i l a ~ c n t o u s  a lgae 2nd encroac!ilizg 
marsh vegetation i n  sone cases. Ponds begin t o  look "scumm;rW ePter  the f'i~s-i; 
yeal- of operation unless aggressive and continuctls vegetation control n;easuzmes 
are taken. Since  vegetation control  i s  necesslry and "SCLUIWJ" conditions 



Table 3. A regional  summary of t he  purposes f o r  which farm ponds 
a r e  operated. 

,- - 

Sport Stock 
Area - Fishing VLnnows Wildlife bktering Others 

Northwest 122 42 147 125 56 

Northeast 239 19 298 664 332 

We st  Central 284 5 5 226 6 286 

E a s t  Centra l  645 82 475. 76 131 

Southern 1,046 - 40 - 93 - 520 - 17 - 
TGTAL 2,336 238 1,239 1,391 822 

Percent 38.7 3.9 20.6 23.2 13.6 



comonly prevai l ,  pond owners w i l l  often despair at the work required and 
conditions created. I n  the  educational process associated with f e r n  pond 
mazmgement, it is  e s sen t i a l  t o  adequately inform pond owners of the  vegefxition 
cont ro l  needs f o r  effect ive management. Also, it is  es sen t i a l  t o  d i rec t  them t o  
the  use of chemicals which w i l l  not impair f ishery values by depressing 
invertebrates,  This d i rec t ion  c a l l s  f o r  avoidance of copper products and 
arsenicals.  

Concluding Advice f o r  Farm Pond tknagenent 

Trout a r e  eas ies t  t o  manage provided a cold groundwater source i s  ava i lab le .  
There are  numerous established private f i s h  hatcheries which are ava i lab le  
~?h ich  can supply f i s h  stocking needs, and populations can be conveniently 
regulated. Regardless of what kind of f i s h  managemznt is pursued, veeetakion 
cont ro l  w i l l  be necessary i n  the  shallow ponds. Farm pond owners, therefore,  
have t o  be brought i n to  contact with vegetation cont ro l  inforrmtion and the 
in fomat ion  has t o  provide advice on measures t h z t  won't be harmful t o  the 
fishery.  

If warmbater f i s h  management is pursued, t h e  consistent prevalence of 
stunted parifish suggests t h a t  management should be dedicated t o  rear ing l a rge -  
mouth bass i n  combination wi th  a minnow species o r  t h a t  pond ormers shoulc be 
prepared t o  undertake regular -ganfish controlmeasures. E=,erinental dra~do!ms  
combined with adequate vegetation con-Lrol programs need Increased employment. 
Catfish have yet  t o  be e f fec t ive ly  t r i e d  i n  t h i s  s ta te .  

Increasing fertility by application of f e r t i l i z e r s ,  so ccm~on l y  reco~xended 
elsevhere i n  t h e  country, i s  not a sovad measure. It heightens t h e  r i sk  uf 
+r in te rk i l l  i n  ponds'without much water exchange cnd if groun3;:ater supplies are 
available,  nutr i6nts  a r e  -flushed out. Most fern pond waters ere adequateLy 
f e r t i l e  i n  t h e i r  natural  condition. 

\There environmental circumstances cause frequent winterlri l ls ,  a fana pond 
omer must be content t o  raise bullheads, minnows and frogs or  wildlife.  

Since t h e  nmber of f2rm ponds has increased b e n s e l y  'n \.iisconsin and 
they are potent ia l ly  the  equivalent of a large lcke, we f e e l  a n  increasing 
obligation t o  bring them t o  a higher l e v e l  of management. Subs tan t ia l  f i s h  
production frcx farm ponds i s  nov la rge ly  laterit and unrezlizerl and awaits the  
key of nanage~ent  and education t o  unlock it. 
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