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SOIL FACTORS AFFECTING PLANT DISTRIBUTION 

ON A SUCCESSIONAL GRAVEL POND SHORE LIFE3 

The use of empty gravel p i t s  f o r  w i l d - l i f e  r e fuges  is 

but  one small p a r t  i n  the mclaf-?ation of i n d u s t r i a l l y  

depleted lands, These p i t s  are filled w i t h  water and are 

revegetated a r t % f i c i a % l y  o r  n a t u r a l l y  i n  o rde r  . . t o  provide 

breeding p laces  and y e a r  round h a b i t a t e s  f o r  va r ious  fauna. 

I n i t i a l  veke ta t ion  is c r i t i c a l  as it a f f e c t s  the  f u t u r e  

dievelopment of t h e  ecosystem, The vege ta t ion  a g rave l  p i t  

can i n i t i a l l y  support  may d i f f e r  from a n a t u r a l l y  occurr ing  

pond, s ince  t h e  g rave l  p i t  s o i l  has  been phys ica l ly  a l t e r e d  

by man: The purpose of t h i s  s tudy is t o  examine t h e  s o i l  

of a: gravel  p i t  and itWs r e s u l t a n t  e f f e c t s  ow vegetation 

composition and d i s t s i b u t k o n ,  

The ponds s e l e c t e d  f o r  s tudy,  a r e  c s l l k c t i v e l y  c a l l e d  

the  Sawhibl Poqds. They a r e  loca ted  e a s t  of Boulder, 

Colorado a t  40' 02' N. l a t i t u d e  and 105' 11. W. longi tudes 

and have an average a l t i t u d e  of 5630 f e e t  above s e a  l e v e l ,  

A 1 1  ponds were surveyed. f o r  incoming p l a n t  spec ies ,  The 

f i n a l  study a r e a  was s e l e c t e d  on the  fo l lowing c r i t e r i a :  

( it .contained most of the incoming p l a n t  s p e c i e s  i n  a 
' 

small a r e a . c b ) i t  i s  one of the youngest ponds i n  t h e  

s tudy area, mining having been stopped i n  1966, The , 

. a c t u a l  s i t e  is a small southwes%esn bay in one of t h e  



eastern-most ponds (See Map I), 

The inc l ined  shore of the  bay, a success ional  ecoSystern 

i n  i tSeXf ;  i s  between t h e  s t a b l e  Apysogroyon elongatum 

community of t h e  p l a i n s  and t h e  Typha l a t i f o b i a ,  Myiophyllnm 

a of t h e  pond. Daubenmire would c l a s s i f y  t h i s  a r e a  as 

a pond, due t o  t h e  cont inous p l a n t  cover extending from 

t h e  shallows t o  the  uplands. The r e l a t i A e l y  shallow bay 

has a small e a s t e r n  opening t o  the  r e s t  of t h e  l a k e  and 

conta ins  t h r e e  small i s l a n d s .  These th ree  f a c t o r s  break-up , 

' a l l  incoming waves. Wave d i spe r s ion  may account f o r  the  

patches of - T o  L a t i f o l i a  on the  western s i d e s  of t h e  i s l a n d s ,  

P lan t  d i s t r i b u t i o n  i s  shown i n  Map 2 ,  

Random s o i l  samples were o r i g i n a l l y  taken t o  determine 

a n  a r e a  t h a t  would show t h e  most s o i l  d i f f e r e n t i a t i o n  a long 

the  ~cc&&eni!. g rad ien t ,  The a r e a s ,  of t h e  f i n a l  s o i l  samples 

a r e  shown i n  Map 2,  The s o i l  t r a n s e c t  i s  l abe led  B D  wi th  

the  samples occuring a t  2 f o o t  i n t e r v a l s ,  each .cons.i&tj?ng of 
the  t o p  3 inches o f .  s o i l ,  The samples were then  analyzed 

by the  c o l l o i d a l  suspension method f o r  t h e  percentages of 

va r ious  p a r t i c a l  s i z e s .  The r e s u l t s  a r e  given i n  t a b l e  
I 

l i , \ .>.Total  s o i l  composition i s  diagramed i n  f i g u r e  % . f o r  ease 

of comparison. Samples A v ,  U and W were taken  because ,. 

- they represented  a r e a s  of i n t e r e s t  t h a t  could l a t e r  be 

compared t o  t h e  B@soil t s a n s e c t ,  Sample be, taken on 

t o p  of a peninsula ,  should be r e p r e s e n t a t i v e  of the  

mounds of e a r t h  deposi ted i n  t h e  bay, Sample W w a s  



taken underneath' t h e  only woody p l a n t  i n  the  a r e a ,  a 

S a l i x  amygdaloides, Sample U r ep resen t s  undisturbed . 

s o i l  taken  i n  an  unmined a r e a ,  F i n a l l y ,  a vege ta t ion  

t r a n s e c t  1 f o o t  by 20 f e e t  w a s  taken i n  t h e  a r e a  coin- 

c i d i n g  with t h e  B g  s o i l  samples. The r e s u l t s  are d ia-  

gramed i n  f i g u r e  2, 

A prime reason f o r  t h e  varying p a r t i c l e  composition of 

t h e  B I  s b i l  t r a n s e c t  i s  t h e  45°incline which l e v e l s  ou t  

, before e n t e r i n g  the  water.  The higher  percentages of smal ler  

* p a r t i c l e s  s h ~ w n  by sample B y 9 ,  r e s u l t e d  from t h e  o r i g i n a l  

, a l u v i a l  f l o o d  p l a i n  and subsequent wind depos i t ion  of small' 

p a r t i c l e s ,  Between s i t e s  B '8 and B $3,:-a' s h i f t  toward in-  

c reas ing  percentages of smal l e r  parti@,is seen. This  

could be explained by the  f a c t  t h a t  l a r g e r  p a r t i c l e s  w i l l  

have a ' t endency  t o  break loose  and r o l l  downhill (Daubenmire), 

Since s i t e s  B" and dB" 2 ,have a shallow i n c l i n e ,  they"??cA&efiw 

t h e  l a r g e r  p a r t i c l e s  f@,m tht '  upper . s i t e s .  This  r e s u l t s  

i n  increased  percentages of l a r g e r  p a r t i c l e s  a t  Bv2  and B q 3 .  

I n  underwater s i t e '  Bel ,, t h e  percentages of l a r g e r  p a r t i c l e s ,  

a t ' t h e  upper 3 inches of '  s o i l ,  decreases  s i n c e  l a r g e r  

p a r t i c l e s  tend t o  s e t t l e  i n  the  lower s o i l  l a y e r s .  The 

ove , ra l l  p a r t i c l e  d i s t r i b u t i o n  on the  B g  i n c l i n e  may account 

f o r  t h e  d i s t r i b u t i o n  of t h e  va r ious  spec ies ,  

Another f a c t o r  t h a t  could con t r ibu te  t o  p l a n t  

d i s t r i b u t i o n  on the  i n c l i n e ,  is  previous s o i l  compaction by I 

heavy equipment, The immediate e f f e c t  of s o i l  compaction 



would be t o  l i m i t  the  establ ishment  of p l a n t s  whose 

r o o t s  could n o t  gene t r a t e  the  uppek sbi l ; :&a~er .  +; i;.Wi%hin 

s e v e r a l  yea r s ,  the  upper s o i l  l a y e r s  should loosen up and 

become penet rable  by r o o t s .  A second, more l a s t i n g  e f f e c t  

of compaction on the  lower s o i l  l a y e r s  i s  the  i n h i b i t i o n  
I 

of c a p i l l a r y  r i s e  of water.  Compacted s o i l s  do no t  c a r r y  1 
moisture as high as loose  s o i l s , ( B a v e r ) .  

I ( 

Mowhe're i n  the  s tudy a r e a  does Typha l a t i f o l i a  

extend above shore lhne ,  There a r e  two- possiblb '  reasans  , 

f o r  t h i s ,  F i r s t ,  t he  increase  of rock, s i l t  and c l a y  

percentages a t  the  expense of the  s i l t  percetage may be 

de t r imen ta l  t o  - T ,  l a t i f o i x a  development, Secondly, it 

is known t h a t  Typha r e q u i r e s  a moist  environment t o  

develop$. Perhaps the  B f  2 - B q 3  s o i l  doesn ' t  draw enough 

water  through c a p i l l a r y  r i s e  f o r  - T. l a t i f  og: estdb.bl.%il~n$i$fit;, . -- 

Artemesia 'f i l 3 f  oliap:and< I lsc2igias  speciosa a r e  

hardy p l a n t s  t h a t  r equ i re  l i t t l e  water ,  S o i l  compaction 

doesn ' t  seem t o g a f f e c t  t h e i r  d i s t r i b u t i o n .  The wide range 

of p a r t i c l e  d i s t r i b u t i o n  between s i t e s  B ' 2  and B f 8  is  

evidence of t h i s ,  Due t o  t h e  i n c l i n a t i o n  of these  s i t e s ,  

most p r e c i p i t a t i o n  probably runs downhill before it has  

a chance t o  be absorbed by the  s o i l .  I n h i b i t e d  c a p i l l a r y  

r i s e  of water due t o  s o i l  compaction, would a l s o  r e s t r i c t  

t h e  va r ious  types  of vege ta t ion  t h i s  a r e a  could support ,  

The above f a c t o r s  probably account f o r  the s i m i l a r i t i e s  

i n  t h e  vege ta t ion  of the  B V  - BB '8  i n c l i n e  and the  



i s l a n d s  i n  the  b a y , (  Compare B'3 and A f a c t o r s ) .  

Apryrogroyon elongatum is  the  grass land dominate 

I on t h e  bordering p l a i n s ,  I t  has  been displaced by 

Buchlde dac ty lo ides  nea r  t h e  f o o t  pa th  s ince  & dac ty lo ides  

is  more r e s i s t a n t  t o  t rampling,  - A .  elongatum and - B e  

dacty lo ides  probably recB&ve enough water from atmospheric 

p rec ipa t ion ,  f o r  the re  i s  no run-off on f l a t  a reas .  

From t h i s  s tudy it is  seen t h a t  s o i l  p a r t i c l e  ; r ~ . . ~ ; , ' ; :  

composition, dens i ty  and s lope  i n c l i n a t i o n  show a c o r r e l a t i o n  

t o  the  vege ta t ion  d i s t r i b u t i o n  on g rave l  pond shores ,  

I 
Laboratory s t u d i e s  on t h e  re2eVance of the  above c o r r e l a t i o n s  

could be extremely u s e f u l ,  The C i t y  of Boulder, which 
I 

r e c e n t l y  obtained t h i s  land ,  i s  cons ider ing  phys ica l  

modif icat ion of t h e  ponds i n  o rde r  t o  increase  waterfowl 
1 

product ion,  Since . ~ a t e r f o w l , , l i k e  r eeds  such as Typha 

l a t i f o l f a  f o r  n e s t i n g  s i t e s , t h i s  s tudy i n d i c a t e s  t h a t  one : ,  

I way t o  inc rease  t h e  amount of t h i s  p l a n t  would be t o  

I b u i l d  gradual  s h o r e l l i n e s ,  , 'The-shore l i n e  could t h e n  

be ae ra ted  t o  reduce t h e  a f f e c t s  63 compaction, The 

I appearance of S a l i x  amygloides i n  the  s tudy a r e a  i s  
P 

p ~ o b a b l y  due t o  chahce disseminat ion.  If t h i s  i s  so, 0 

I more - S ,  amygloides could a r t i f i c i a l l y  be introduced i n t o  

I t h e  a r e a  as it a l s o  p r o i i d e s  cover f o r  waterfowl, I t  

i s  f i t t i n g  t h a t  man make t h e s e  ponds i n t o  waterfowl 

I \ 

s a n c t u a r i e s  s ince  man has destroyed many of t h e i r  n a t u r a l  

s a n c t u a r i e s ,  







PERCENTAGES OF SOIL PARTICLE 

Sample Size  

size)2mm 2mm)size>50mu 50m1$ size) 2mu size(2mu 

B 49.5% 42,3% 307% 405% 
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