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SOIL FACTORS AFFECTING PLANT DISTRIBUTION
ON A SUCCESSIONAL GRAVEL POND SHORE:LINE

The use of empty‘grével pits for wild-life refuges is
but one small part in the reclaipation of industrially
depieted lands. These pits are filled with water and are
revegetated artlficlally or naturally in order to provide
breedlng places and year round habltates for various fauna.
Initial vegetatlon is critical as 1t affects the futu;e
development Of"the ecosystem, - The vegetatidn a gravel pit

canvinitially support may differ from a naturally-OCCurring

" pond, since the gravel pit soil has been physically altered

by man;‘ The purpose of this study is to examine the'soil,

. of a gravel pit and 1t"s resultant effects on vegetatlon

- comp031t10n and dlstrlbutlong

The ‘ponds selected for study, are collectlvely called ’
the Sawhill Ponds | They are’ located east of Boulder,v
Colorado at 400 02° N, 1at1tude and 105 11 W, longitude;
and have an average‘altltuQe of 5130‘feet above sea level,
All ponds were éurveyed fér incdming plant species° The

final study area was seleéfed on the following critéria‘_-

\a)lt contained most of the 1ncom1ng plant species in a

small area,(»)lt 1s one of the youngest ponds in the
study area, mining havwng been stopped 1n 1961 Theff

actual site is a small southwestern bay in one of the
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'_eaétern-most ponds (See Map 1).

The inclined shore of the bay, a successional ecosystem

in itself, is between the stable Apyrogroyon elongatum

community of the plains and the Typha latifolia, Myiophyllum

sp, of the pond. Daubenmire would classify this area as
a pond, due to the continous plant cover extending from
the shallows to the uplands. The relatively shallow bay

has a small eastern opening,to the rest of the lake.aﬁd

4contaihs three small islands. These three factors_break;up,
"all incoming waves. Wave dispersion may account for the

‘patches of T. latifolia on the western sides of the islands,

Plant dlstrlbutlon is shown in. Map 2,

' Random SOll samples were orlglnally taken to. determlne
an area that would show the most soil dlfferentlatlon along l
the @xmmmemm‘gradlent.' The areas, of the final 5011 samples
are shewn in Map 2. 'The soil transect is labeled B® with
the samples occuring at 2 foof ihtervals, eachlcopeiéting%@f'

the top 3 inches of . soil. The samples were then ahalyzed

by the colloidal suspension method for the percentages of

various partical sizee; The results-areugiven‘in teble

Bioe Total 5011 compos1t10n is dlagramed 1n flgure 1.for ease
of cqmpaplson, Samples A', U and W were taken'because .
fhey represénted.areas ofﬁlnterest‘that{could latef be
comparéditq"the B® soil transect. ' Sample Al; taken‘on |
top of alpeninsﬁla} sheﬁld'be,representative.of the

mounds of earth deposited in the bay. Sample W was




 taken underneath the only woody plant in the area, a

Salix amygdaloides. Sample U represents undisturbed
soil taken in'an unmined.area; Finally, a regetation i
transect 1 foot by 20 feet was taken in the area coin-
ciding with the B*® soil samples. The results are dia-
gramed in figure 2.

A prime ‘reason. for the varying‘particle composition of .

“tne B soll transect is the MS 1ncllne Whlch levels eut

before enterlng the water., The hlgher percentages of smaller

particles shown by sample B* 9, resulted from the orlglnal

aluvial flood plaln and subsequent w1nd depos1tlon of small

partlcles, Between s1tes B'8 and B*3,: .a shift toward in-

_crea31ng percentages of smaller partlegis/ls seen. ThlS -
'could be explalned by the fact that larger partlcles w1ll

have a tendency to break lcose and roll downhlll (Daubenmlre)

,Slnce S1tes B*'3 and B 2 have a shallow 1ncllne, they Fcatch"i

?the larger partlcles f(}m the upper 51tes,' Thls results

in 1ncreased percentages ‘of larger: partlcles at B'2 and B'3

'In underwater site B'l the percentages of 1arger partlcles,

at’ the upper 3 1nches of 3011 decreases s1nce larger .
partlcles tend'to settle in the lower soil layers. The

6verall particle distribution on‘the B' incline may account.

’for the d1str1butlcn of the varlcus specles°

Another factor that could contrlbute to plant

: dlstrlbutlon on the 1ncllne, is prev1cus 3011 compactlon by

L_heavy,equlpment,_-The 1mmed1ate_effect of soil compactlon_
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would be tollimit the establishment of plants whose

roots could not penetrate the upper solleiayer, iWithin
several years, the upper soil layers should loosen up and
become penetrable by roots. A second, more lasting effect

of compaction on the lowér soil layers is the inhibition

of capillary rise of water. Compacted soils do not carry

moisture as high as loose soils.(Baver).

Nowhere in the study area does Typha 1afifolia

extend above shorelline. There are two:possiblé’®reasons::

for this., First‘ the increase of rock, silt and clay

'percentages at the expense of the 51lt percetage may be

detrlmental to T. latlfolia development Secondly, it

is known: that _13*_ requlres a moist enﬁironment to
develop? Perhaps the B*2 - B'3 soil doesn‘t draw enough
water through caplllary rise for T 1at1f011a establlshmeﬁt

Arteme31a flllfolla and’ Asclipias sg_01osa are.

hardy plants that requlre llttle water. Soil compactioh

doesn't seem to ‘affect thelr dlstrlbutlon. The wide range

of partlcle dlstrlbutlon between sites B'2 and B*'8 is-

_evidence of this. Due to the lncllnatlon of these 51tes;v.

most prec1p1tatlon probably runs downhlll before it has
a chance to be absorbed by the s01l,. Inhlblted caplllary
rise of water due.to’soil oompaction;,would also restrict
the Various types of vegetation this area could support.

The above factors probably'account for the similarities

‘in the vegetation of the B*2 - B'8 incline and the
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islands in the bay.( Compare B'3 and A factors).

Apryrogroyon elohgatum is the grassland dominaté

on the bordering plains. It has been displaced by‘

Buchl&e dactyloides near the foot path since B, dactyloides

is more resistant to trampling., A. elongatum and B,

dactyloides probably recéive enough water frqm~atmqspheric

| precipation, for there is no run-off on flat areas,

From this study it is seen that soil particle comrah

composition, density and slope inclination show a correlation

“to the vegetation distribution on gravel pond shpres;

Laboratory studies on the relevance of the above correlations

‘could be extremely useful; The City of Boulder, which

fe¢ently.obtained'this land, is considering physical
modification of the ponds in order to increase waterfowl

production, Sincé;Waterf0wlylike'feeds-such as Txgha

'latifblia‘fOr neéting sités,thisvstudy‘indicates that one :.:

way.to'inéreaéé’thebamount of this plént would be to
build gradual shorellines. 'The:shore line could then

be aerated to reduce thé'affects 6f compaction. The

 appearaﬁce of Salix amygloides in the study area is

probably'due to chance dissemination, If this is so, o

more S. amygloides could artificially be introduced into -

the area as it also provides cover for waterfowl., It

is,fitting that man make these ponds into waterfowl
sanctuaries since méh has destroyed many of their natural

sanctuaries,
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TABLE 1

PERCENTAGES OF SOIL PARTICLES

Sample

size>2mm
B°1 L9, 5%
B2 - 57.0%
B'3 b1.,0%
Bh W%
B's 51.5%
B'6 59.0%
B s9.0m
~ B'8 7357
B'9 . 39.0%
:Af"»  ;£:39;0%
o ‘,~<sf:5116% ,1
R 3§;0%_;‘

Sizé‘
2mmy>size)50mu
42, 3%
34.5%
- b7.0%
 140,8%
© 38,1%
34, 4%
'32.3%> L
26;8%
' 49.2%.
. 48.6%
38. 6%
. u9f?%u,.v

50mu) sized2mu
3.7%
b,2% -
- 5.2%

5,0%

b .7%

2, 5%

3. 5%

3.4
s.2%
7.3%
5.2% -

siie(Zmu
bosh

b,3%
6.8%
6.7%
5.7%
4,1%
5.2%
3.3%

- 6.6%

5.1%

5.
T 5.2%
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