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though the area was also used by 
elk, mule deer, cattle and sheep, 
moose apparently were the ma- 
jor influence upon the browse 
species examined. 

LITERATURE CITED 

BOOTH, W. E. 1950. Flora of Mon- 
tana, Part I, Conifers and Mono- 
cots. Research Foundation, Mon- 
tana State College, Bozeman. 232 

B~POPH W E AND J. C. WRIGHT 1959 
Flora of ‘Montana, Part II, Di: 
cotyledons. Research Foundation, 
Montana State College, Bozeman. 
250 pp. 

COLE, GLEN F. 1959. Key browse 
survey method. Proceedings 39th 
Ann. Conf. West. Assn. Fish & 
Game Commissioners, Portland. 
pp. 181-185. 

COTTAM, G. AND J. T. CURTIS. 1956. 
The use of distance measures in 

MOOSE RANGE 

phytosociological sampling. Ecol- 
ogy, 37: 451-460. 

COWAN, I. M. ET AL. 1950. The effect 
of forest succession upon the 
quantity and upon the nutritive 
values of woody plants used as 
food by moose. Canadian Jour. 
Research, D. 28: 249-271. 

EDWARDS R. Y. AND R. W. RITCEY. 
1956. The migrations of a moose 
herd. Jour. Mamm. 37: 486-494. 

EVANKO, A. B. AND R. A. PETERSON. 
1955. Comparisons of protected 
and grazed mountain rangelands 
in southwestern Montana. Ecol., 
36: 71-82. 

HARRY, G. B. 1957. Winter food hab- 
its of moose in Jackson Hole, Wyo. 
Jour. Wildlife Mangt. 15: 396-410. 

KNOWLTON, F. F. 1960. Food habits, 
movements, and population struc- 
ture of moose in the Gravelly 
Mountains, Mont. Jour. Wildlife 
Mangt., 24: 162-170. 

LOVAAS A. L. 1958. Mule deer food 
habits and range use, Little Belt 

231 

Mtns., Mont. Jour. Wildlife Mangt. 
22: 275-283. 

MCMILLAN, J. F. 1953. Some feeding 
habits of moose in Yellowstone 
National Park. Ecol. 34: 102-110. 

PEEK, J. M. 1962. Studies of moose 
in the Gravelly and Snowcrest 
Mountains, Montana. Jour. Wild- 
life Mangt. 26: 360-365. 

PHILLIPS, E. A. 1959. Methods of 
vegetation study. Henry Holt & 
co., 107 pp. 

SPENCER, D. L. AND E. F. CHATELAIN. 
1953. Progress in the management 
of moose in south-central Alaska. 
Trans. N. S. Wildlife Conf. 18: 
539-552. 

WILKINS, B. T. 1957. Range use, food 
habits, and agricultural relation- 
ships of the mule deer, Bridger 
Mtns. Mont. Jour. Wildlife Mangt. 
21: 159-169. 

WRIGHT, J. C. AND E. A. WRIGHT. 1948. 
Grassland types of south central 
Mont. Ecol., 29: 449-460. 

Major Ecological Factors Controlling Plant 
Communities in Louisiana Marshes 

THOMAS N. SI-IIFLET 
Range Conservationist, Soil Conservation Service, Lake 
Charles, Louisiana. 

Approximately four and one- 
half million acres of marshlands 
are located in the southern part 
of Louisiana adjacent to the Gulf 
of Mexico. Almost two million 
acres of this area are suitable for 
use by range cattle. Although 
soil type influences range vege- 
tation to a degree, water level 
and salinity of the free soil 
water are the key factors that 
determine plant communities in 
these marshlands (Penf ound and 
Hathaway, 1938; Penfound, 
1952). Where the quantity and 
quality of water can be manipu- 
lated important changes in vege- 
tation may result in a relatively 
short time (Miller, 1956). 

Marsh Plant Communities 

The impact of water level and 
salinity on vegetation composi- 
tion can be readily seen by ex- 
amining the major plant com- 
munities and their optimum 

ranges in water level and sa- 
linity. 

Starting at the Gulf’s edge and 
moving inland across the marsh 
complex, several distinct plant 
communities occur (Penfound 
and Hathaway, 1938; Penfound, 
1952; Soil Conservation Service, 
1957). These communities are 
usually characterized by one 
dominant species which makes 
up 50 percent or more of the 
plant composition by weight 
(Figure 1). These include: 

1. Smooth cordgrass (Spartina 
alterniflora) grows at the 
edge of seawater or in saline 
water trapped from high 
tides in depressions inland 
from the coast. It prefers a 
water level that fluctuates 
from 0 to 12 inches above 
ground level. Salinity re- 
quirements are from 1.2 to 
5.0 percent in the free soil 
water. Smooth cordgrass 

normally grows in almost 
pure stands. 

2. Seashore saltgrass (Distich- 
Zis spicata) occupies flats a 
few inches higher in eleva- 
tion and inland from areas 
occupied by smooth cord- 
grass. Water level averages 
from six inches below 
ground level to two inches 
above. Salinity of soil water 
is between 0.5 and 5.0 per- 
cent. Associated sub-domin- 
ants are marshhay cordgrass 
(Spartina patens) and salt- 
marsh bulrush (Scripus ro- 
bustus). 

3. Marshhay cordgrass occu- 
pies the greatest area of the 
salt marsh community (Fig- 
ure 2). Its optimum fluctu- 
ating water level is -4 to 
+2 inches. Water salinity 
ranges from 0 to 2.5 percent. 
Associated species are sea- 
shore saltgrass, seashore 
paspalum (Paspalum vagin- 
atum) and Olney bulrush 
(Scripus olneyi). 

4. Big cordgrass (Spartinu cy- 
nosuroides) often occurs in 
nearly pure stands or in a 
co-dominant role with com- 
mon reed (Pharagmites 
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FIGURE 1. Plant communities of Louisiana marshes as influenced by water depth and 
salinity of the free soil water. 

communis) on ground of 
slightly higher elevation 
within the other plant com- 
munities (Figure 2). The 
water level preferred is be- 
tween -4 and +2 inches. 
Salinity requirements vary 
from 0.5 to 2.0 percent. The 
principal associated species 
is marshhay cordgrass. 
Gulf cordgrass (Spartina 
spartinae) grows at inter- 
mediate elevations between 
the true marsh and the high- 
land or ridges (Figure 2). 
Water levels range between 
-12 inches and ground level. 
Salinity range is normally 
from 1.0 to 3.5 percent. When 
salinity of this area falls be- 
low one percent the com- 
munity is usually dominated 
by common reed. 
Giant-cutgrass (Zixuniopsis 
miliuceu) is the first domi- 
nant species encountered on 
fresh water marshes. It may. 
occur in almost pure stands 
or in codominance with 
paille fine (Punicum hem- 
itomon). Giant-cutgrass pre- 
fers water levels of 0 to + 12 
inches and will not grow 
where salinity exceeds 0.43 
percent. It normally occurs 
on firm mineral soils. As- 
sociated species are Cali- 
f ornia bulrush (Scripus culi- 
fornicus) and cattail (Typhu 
spp.) . Longtom (Puspulum 
Zividum) may occur in small 
amount on higher areas. 

7. Paille fine occurs in pure 
stands or with giant-cut- 
grass as a co-dominant. 
Water levels preferred are 
from -4 to +2 inches. It 
will tolerate practically no 
salt and grows on soil con- 
ditions that vary from min- 
eral clay to “floating” peat. 

8. Other fresh water communi- 
ties in the slightly brackish 
and fresh marsh areas in- 
clude cattail-bulrush (Typhu 
spp.-Scripus spp.) and Ja- 
macia sawgrass (Cludium 
jumuicense). These normal- 
ly require higher water lev- 
els and grow on soft marsh 
that has practically no value 
for range forage production. 

All the plant communities dis- 
cussed except the last are suit- 
able for use as rangeland if the 
soil is firm enough to support 
cattle. Salt marshes are best 
grazed during the winter months. 
Insects especially mosquitoes 
and flies, limit their use during 
the rest of the year. Fresh water 
marshes normally provide the 
best grazing during early spring 
and summer. One exception to 
this is pure stands of giant-cut- 
grass which provides good 
winter grazing and can be used 
year-long better than any other 
community discussed. 

Change in Plant Communities 
How water level and salinity 

can be manipulated to influence 
plant composition is illustrated 
in an actual example on the Sev- 
erin Miller Ranch at Grand 
Chenier, Louisiana. Miller was 
able to improve a 200-acre marsh 
to better suit his ranching enter- 
prise despite a catastrophic 
storm which interrupted his 
plans and resulted in changes he 
did not expect. 

The area affected was origin- 
ally a fresh water marsh dom- 
inated by giant-cutgrass, Cali- 
fornia bulrush and rattlebox 
(Duubentoniu drummondi). 
Some longtom was present along 

FIGURE 2. Three marsh plant communities; gulf cordgrass is in the light colored fore- 
ground, marshhay cordgrass in the background and big cordgrass in the upper right. 
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FIGURE 3. Miller’s pasture five months after Hurricane Audrey. The vegetation is 
practically all seashore paspalum. 

the edge of the marsh (Miller, 
1956). Water levels were quite 
high and as Miller describes it 
“It would bog a horse most of 
the time”. Livestock production 
was very low on the marsh since 
it could be safely used only dur- 
ing dry spells. The dense,’ heavy 
soil was identified as Harris clay. 
The vegetation indicated that the 
salinity was 0.40 percent or less. 

In 1951 the area was leveed 
and a pump was installed to con- 
trol water level and prevent in- 
trusion of salt water. Miller’s ob- 
jective was to convert to a more 
productive and reliable perma- 
nent summer pasture and hay 
meadow. More summer grazing 
was needed to balance his cattle 
operation. 

Weeds became a problem ini- 
tially. These were controlled by 
mowing and aerial spraying. 
Close mowing also helped in 
eliminating the giant-cutgrass. 
By 1954, the area had become 
practically a pure stand of long- 
tom which is an excellent sum- 
mer grazing and hay plant. 
Longtom, a subdominant species 
on both fresh and slightly salty 
marshes, increased when compe- 
tition from giant-cutgrass was 
removed (Soil Conservation 
Service, 1959; Williams, 1952). 

Williams (1952) describes long- 
tom as growing on ridge flanks 
in fresh and slightly salty areas 
and growing in association with 
marshhay cordgrass on brackish 
marsh. 

The area was used for grazing 
and hay production after the 
longtom became well estab- 
lished. The pasture was never 
dried completely by pumping 
except just prior to haying (Mil- 
ler, 1956). 

On June 27, 1957 a saline tidal 
wave from Hurricane Audrey 
struck Miller’s ranch. Levees 
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and pumps were destroyed and 
the entire area inundated with 
water containing an estimated 
3.5 percent salt. Water stayed on 
the land for almost six months 
and practically all vegetation 
was killed. 

The Soil Conservation Service 
initiated a study following Hur- 
ricane Audrey to determine the 
reaction of vegetation to the 
storm (Soil Conservation Serv- 
ice, 1960). Soil and water were 
analyzed periodically and vege- 
tation observed each time sam- 
ples were taken. 

First samples were taken in 
November, 1957 five months 
after the hurricane. At this time 
water was an inch deep, salinity 
of the surface water was 0.11 
percent and that of the upper 
four inches of soil 0.15 percent 
(Table 1). About 50 percent of 
the ground was covered with 
seashore paspalum (Figure 3). 

By January 1958, salinity had 
increased to 0.36 percent, and 
seashore paspalum comprised 95 
percent of the ground cover. This 
preponderance of seashore pas- 
palum was unexpected. Little is 
known about the role of this 
grass in secondary succession on 
fresh water marshes. Penf ound 
and Hathaway (1938) recorded 
its presence where salinity of 
free soil water was 1.1 percent, 

Table 1. Soil and wafer salinity and vegetative composifion of SeVerin 

Miller pasture1 --.- 
Ground Cover 

Salinity of Salinity of Soil Long- Seashore 
Date Soil Water O-4” 4-10” tom Paspalum Others 

_. __ 
Prior to September _---- --- (Percent) -------- 

27, 1957 (Estimated) 0.40 0.30 0.15 95 0 5 
November, 1957 0.11 0.15 0.14 0 50 0 
January, 1958 0.36 0.15 0.15 0 95 5 
June, 1958 0.40 0.22 0.12 0 90 10 
February, 1959 0.40 0.10 0.12 0 90 10 
July, 1959 0.43 0.30 0.15 5 90 5 
June, 1960 2 30 65 5 
September, 1960 50 45 5 
September, 1961 85 5 10 

ISoil and water samples analyzed as to the electrical conductivity of the 
soil saturation extract mmhos/cm, converted here to approximate per- 
centage by weight. 

2Water and soil analysis were discontinued after July, 1959. 
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but Miller’s pasture was far be- 
low that level. Seashore pas- 
palum is recognized as a sub- 
dominant species in the marsh- 
hay cordgrass community (Soil 
Conservation Service, 1959). 
Since none was present in the 
pasture before the storm, it is 
assumed that seashore paspalum 
seeds from the marshhay cord- 
grass community were in the 
mud deposited by the tidal wave. 

By June 1958, the ground cov- 
er was 90 percent seashore pas- 
palum and ten percent miscel- 
laneous species. No longtom was 
present. By this time the levees 
had been restored and a new 
pump installed. The free soil 
water contained 0.40 percent salt 
and the soil 0.20 percent. By 
October, soil salinity was down 
to 0.10 percent in the top four 
inches. Plant composition was 
the same and water management 
was similar to that prior to the 
storm. 

In July 1959, the first longtom 
was observed. It comprised five 
percent of he ground cover. Sea- 
shore paspalum still occupied 90 
percent of the total area. Miscel- 
laneous species made up the re- 
maining five percent. Salinity 
of the free soil water had in- 
creased little from the February 
1959 level, but that of the top 
four inches of soil had risen 
sharply to 0.30 percent due ap- 
parently to capillary action. In 
the four to ten inch soil depth 
salinity was 0.15 percent. These 
salinity conditions were esti: 
mated to be very close to those 
which existed before the storm. 

Soil and water analyses were 
discontinued after July 1959, but 
vegetational observations were 
continued through 1961. By June 
1960, longtom covered an esti- 
mated 30 percent of the area, 
seashore paspalum 65 percent 
and miscellaneous species the re- 
maining five percent. Three 
months later longtom occupied 
some 50 percent. Hay was cut 
from selected areas for the first 
time since the hurricane in 1957. 
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paspalum is practically gone. 

In September 1961, longtom 
again fully dominated this area 
(Figure 4) covering 85 percent of 
the ground. Seashore paspalum 
covering only five percent, was 
confined to the wettest areas. 
Its vigor was generally low. Ber- 
muda grass (Cynodon dactylon) 
made up the bulk of the remain- 
ing ten percent. This intrusion 
apparently resulted from keep- 
ing the water level low. Ber- 
muda grass is as salt tolerant as 
longtom but not as water toler- 
ant. 

In just over four years Miller’s 
pasture had returned to near the 
pre-storm vegetational composi- 
tion. According to Miller, pro- 
ductivity has not reached the 
level experienced before the 
storm. 

In mid-September, 1961 nature 
took another swing at Miller’s 
ranch. Hurricane Carla missed 
the area but created storm tides 
which inundated the pasture 
with salt water and did some 
damage to the levee system. The 
standing hay crop was damaged 
by the deep saline water. Appar- 
ently residual salt from the 
storm stunted the 1962 growth 
but had not material effect on 
plant composition. 

Conclusion 
Water depth and salinity exert 

major influences on plant com- 

position of marshland ranges. 
Manipulation of these factors by 
use of pumps and levees can be 
used to change the plant compo- 
sition to better fit the livestock 
enterprise. The giant-cutgrass 
community can be converted to 
longtom by lowering water lev- 
el, preventing salt water intru- 
sion, and mowing. 

Seashore paspalum may be- 
come dominant when the long- 
tom is killed by deep saline 
water such as that received from 
storm tides. Rapid removal of 
storm tide water is necessary if 
longtom stands are to be main- 
tained. Seashore paspalum with- 
stands more salt than longtom, 
tolerating up to 1.1 percent in 
the free soil water. The upper 
limit for longtom is 0.5 percent. 
Longtom requires a wet soil but 
will not tolerate more than four 
inches of water above the soil 
surface for extended periods of 
time. Seashore paspalum appar- 
ently requires some water above 
the surface to compete with 
other species and will stand a 
higher level of flooding than 
longtom. 
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Growth, Productivity and Chemical 
Composition of a Sub-Alpine Meadow 
in Interior British Columbia 
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A. L. VAN RYSWYK 
Ecologist, Animal Scientist, and Soil Specialist, respec- 
tively, Canada Department of Agriculture, Research 
Station, Kamloops, B. C. 

The spruce-alpine fir zone is 
an important summer grazing re- 
gion in the interior of British 
Columbia (Spilsbury and Tis- 
dale, 1944; Tisdale, 1950) i Graz- 
ing is, however, confined largely 
to the numerous wet meadows 
and park-like openings in the 
forest. The meadows are often 
extensive and furnish large 
amounts of moderately palatable 
forage. On the Tranquille range 
near Kamloops meadows occupy 
about six percent of the spruce- 
fir zone; the Cariboo is ten to 70 
percent meadow. In the Cariboo 
district most of the winter feed 
for livestock is produced on these 
meadows. They are cut for hay 
in mid summer and then grazed 
until late fall. Farther south 
meadows are used largely for. 
summer grazing. 

The meadows are situated in 
drainage basins and, therefore, 
flood in spring and early-sum- 
mer. Many have been made 
larger by the impounding of 
water by beavers. They vary 
greatly in both vegetation and 
soils. The soils vary from gleyso- 
lit mineral to muck and peat 

1Formerly at Research Station, 
Kamloops, now Assistant Pro jessor, 
Animal Science, University of Sas- 
katchewan, Saskatoon, Sask. 

types; some meadows occur as 
floating peat bogs. Few refer- 
ences are available on these 
meadows, their types, charac- 
teristics, composition and re- 
sponse to grazing. They were 
briefly referred to by McLean 
and Tisdale (1960), who re- 
ported some chemical analyses 
of the forage. 

This paper reports on the char- 
acteristics of a typical sedge 
meadow; its growth pattern, 
chemical composition, forage 
yields both natural and with fer- 
tilization and effect of periodical 
clipping during the grazing sea- 
son from 1956 to 1959. It also re- 
ports animal weight gains and 

beef production from 1956 to 
1962. 

The Study Area 

An 18-acre meadow on the 
Tranquille Forest Reserve near 
Kamloops (Figure 1) was se- 
lected for study. For many years, 
before being fenced in 1956 for 
grazing trials with beef cattle, 
the meadow had been heavily 
grazed. It lies at approximately 
4800 feet elevation within the 
Englemann spruce (Picea engel- 
manni)-alpine fir (Abies lasio- 
carpa) zone and was selected as 
typical of a number in the area. 

The soil of the meadow is 
mucky sedge peat, pH 5.5, 
slightly more humified at a 
depth of three feet than at the 
surface. In places near the centre 
of the area the depth exceeded 
20 feet as indicated by pressing a 
pole of this length into the bog. 
The topography is slightly con- 
cave with the centre being 12 to 
18 inches lower than the edges. 

The meadow was dominated 
by a uniform, dense stand of 
sedges (Carex), along with lesser 

FIGURE 1. Sedge meadow under study in the spruce-alpine fir zone 
_____~ 

near Kamloops, B. C. 


