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SUMMARY
This pilot study investigated the impacts feral sheap had on
ground vegetstion on the scological reserve of ML, Maxwell, Salt

Spring Island.

Grazing and trampling done by bthease feral sheep have changed the
conrposition of vegeitastion. In all experimental plots, the lightly
impacted areas had a grester diversity of species. The average
heighte of all grass specles decreased on the heavily ispacted

areas while increasing the percentage of barren ground.
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1.0 INTRODUCTION

i.1 HISTORY

In 1972 a €5 ha. plot of land on Hi. Maxwell on Salt Spring
Izland was declared an ecological reserve to protect a stand of
aheepr have been allowed to ream freely on this mountain since the
19308 and still do. In 1984 ,8ha. of Lhe reserve was fenced off in
an attenmpt to keep aheep out. However, fresh feces and evidence
of recent grazing indicate that some sheep are getiing into the

fenced ares.

Prezently residents of Mt. Maxwell have observed approximstely 20
sheep in two separate flocke. These pecople have also reported

seeing at least two domestic goats loose in the area.

1.2 PURPOSE
The purpoes of this report was to determnine if the feral sheep of
Mt. Maxwell on Salt Spring Island, B.C. are having an impact on

ground level vegetation or changing its composition in the area

Fast studies have found that feral sheep and other domestic
animals have impacts on as0il (Thurlow et al. 1986, Climeo and
Richardson 1984, Pluhar et =a1. 1987, Weltz et al. 1986, Warren =t
al. 1986, and Ahmed et al. 19872 and wildlife {(Loope and Sanchez
1887, VYan Duren and Coblentz 1987, and Eastman 1972).
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Dus to the time consiraints for this situdy, impacts Lo soil and

wildlife was not includsd,

2.0 STULY AREA

The study aresa ils located on Hb. HMauwell on Salt Spring Island on
the British Colurbia coast. This south facing properity overlooks
Sansum Harrows on the central west coast of Salt Spring Islend

tFigure 13.

The ecological reserve located here was the hub of the study
area, Five plots were laid on the inside of the fence, which is
located two thirds the way up the reserve from the beach {(Figure
2. All these plots were lcocated near the north perimeter of the
fenee line because of the relative ease of finding a matched plot
on the putside of the fence. Five plots were alsce zade on the
cutside of the fence. Bescause the fence on the north perimeter of
the reserve doubled azs the reserve boundarv, a8ll thess ocutside
plots were located outside the reserve’s boundary. All ten plots

ranged in elevation from 150m. to 350m. above sea level.

The area was studied between March 10th and Harch 18th, 13890,
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Figure 1. Location of 3tudy 8rea.
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2.0 MATERIALS AND METHODS

3.1 MATERIALS

Toe coaplete this study, 3 30n, surveyvor’s tapes, 20 wooden stakes
and twine were used to establish the plots and & clinomsber was
used Lo determine the slope of sach plot. The surveyor’s tape was

alse used to determine heighte of grazses.

3.2 METHODS

The grasses were ldentified from desd grasses of the previous
y@ar. The new shoots were then compared to the mature desad
agpecies. This nmethod is subject to error and grester accuracy
would be possible if the study were done in the susrer months.
The herb species were identified by family, and in one case no

identification could be made.

Ten plots were established. Each was a transect line exactly ten
meters long. These sites were randomly selected within the chosen
ares ag explained on the following page. As previously mentioned,
five plots were made inside the fence (Figure 2). Here
comparatively fewer sheep have grazed since 1984 {lightly
impacted) than on the cuiside t(heavily impacted). ¥hen the inside
plote were completed, matched plots were made ocutside the fance
{Figure 27. When determining the location of the matched plots,
vegetation types, slope, aspect and shelter were considered and
were duplicated as closely ag possible to that of the plot inside

the fence.



Rifficulties were experiesnced hare bescause through casusl
observation the ground vegetation outside the fence appeared to
be very different from that inside the fence (Figures 3 and 42.
For this reason, the assuspition was made that if all other
factors were similar to that of the matched plot, the ground
vegetation would also be similar, without the influence of sheep.
This assumption was based on a like study done by DYV, Van Duren
and B.E. Coblentz on Santa Cruz Island, California (1987) which
concluded that grazing by feral sheep can change the composition

of ground level vegetastion.

The five matched plots were located in areas where vegetation
type and shelter differed. A1l plets had a south aspect. Plots
Ald {inside’ and Alo {outside) were locatsed in an open LGarry osak
parkland with slopes of 22% and 23% respecitively. These plots
ware not well sheltered, Plots Bli and Blio were located on an
exposed treeless rock cutcrop with slopes of 15% and 22% . Plots
03 and Cro were placed in a sheltersed mixed sgtand of Garry cak
12%. Plots Dri and DIo were located in a sheltered Douglas-fir
stand with slopes of 11% and 14%. Plots E:ri and E:c were made in
a open Garry-oalk stand similar to plets AlLl and Algo but with

fewer trees snd less slope (0% and 10%).



Figure 3. Photograph of hillside approximately 50 m. inside

fence.

Figure 4. Photograph of the same hillside as above approximately

h 50 m. outside fence.



For sach plot, the percentage of each apecies of grase and herb
was determined as well as the percent of humus. This was done by
neasuring the amount of mach species slong the 10m. tape then
multiplving this numbsr by 10, thus determining the amount per
1G0m., or percent. The percenitage of litter was visually
eatinated for sach plot. The grasses present were then neasured

and an average height was determined for each speclies.

The matched plots wvere compared to one another with respect to
speciss presence or absence, percentage of present speciss per
plot, percentage of humus or bare rock, height of grass species
{haken from dead grass from the previous ssasson), and percent

litter. An overall compsrison bastween the lightly impacited and

heavily impacted areas was then nade.
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4.0 RESULTS
The percent of each plant specie present was calculated per plot.
The results are shown in Tables 1 through 10.

Teble 1. Resulits of FPlot 4:1i. Gesrrv-osk parkland.

SPECIES PERCENT AVE . HEIGHT
Dactylis sp- S0% G.0 m.
Aropyron repens 3% C.77 n.

Poa s8p. iz G.5 m.
Bhytidiadelphus triogratus o%

Baxifragaceae 3%

Brassicacsas 2%

Humus 33%

Rock 2% LITTER = 70% oak

SLOPE = 222

Table 2. Results of Plot Alo. Garry-ocak parkland,.

SPECIES PERCENT AVE.HEIGHT
Dactylis sp. 79% 0.1% m.
Airs prascox 1% 0.14 =m.
Rhytidiedelphus tricgratus 4%

Brassicacess 1%

Hunus 2%

Rock 6% LITTER = 60% oak

¥ SLOPE = 23%



Table 2. Results of Plot Bii. Treelsss rock ouborop.

SPECIES PERCENT AVE .HEIGHT
Dactylis sp. 24% 0.2 m.
Ailra prascox 1% ©.14 =.
Ehyiidiadelphus triocdratus 5ix

Polytrichum sp. &%

Rook oX LITTER = 5% gak

SLOPE = 15

Table 4. Resulits of Pilot Blo. Treeless rock oubcrop.

SPECIES PERCENT AVE.HEIGHT
Aira praecox 23% 0.13
Rhytidiadelphus triogratus 58%

Unidentified herb (3} 5%

Rock 12% LITTER = 0%

SLOPE = 22%

e B % B



Tabkle 5. Results of Plot Cli. MHixed Garrv-oak/ Douglas-fir stand.

BPECIES PERCENT AVE.HEIGHT
Agropyron repens 13% 1.2 m.
Festuca sp. 3% 0.5 m.
Dieranun sp. 1%

Polyirichum sp. 5%

Galium boreale 1%

Humus 77H

LITTER = 90% opak/ 10% D-fir

SLOPE = 10%

Table &. Results of Flot Clo. Hixed Garry-oak/ Douglas-fir stand.

SPECIES PERCENT AVE.HEIGHT
Agropyron repens 17% C.78 m.
Festuca sp. 1% G. 3 m.
Saxifragaceae 4%

Galium boresle B%

Humue FZx

LITTER = 70% oak /5% D-fir

SLOPE = 12%

..,13.“.



Tablie 7. Besults of Plot Dli.

Douglas-fir stand.

SPECIES PERCENT AVE.HEIGHT
Agrpyron repens 13% 1.0 m.
Fesbucae sp. 19% C.6 m.
Rhytidiadelphus Lriogtatus 2%
Bindbergia oregans 7%
Unidentified moss {4} ix
Humus S8x%

LITTER = 20% cak / 60% D-fir

SLOPE = 11x

Tabkle 8. Results of Plot Dio. Douglas-fir stand.
SPECIES PERCENT AVE.HEIGHT
Agropyron repens 2% 0.7 m.
Kindbergia oregana 33%
Bieranum &p. 3%
Galiup boreale 1%
Hunus 59%
Rock 2%

LITTER = 10% oak / 70% D-fir

-] B
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Table 9. Eesulits of Plot Eii. Gavrrvy-ocak stand.

SPECIES PERCENT AVE . HEIGHT
Dactylis ap. 20% 0.43 m.
Agropyron repeng 0% 1.01 m.
Saxifragaceae 5%

Galium boreale 10%

Yarrow 5%

LITTER = 90% oak

SLOPE = 0%
Table 10. Results of Plot Elo. Garry-cak stand.
SPECIES PERCENT AVE .HEIGHT
Dactyvlis sp. 47% 0.23 m.
Dieranum sp- 20%
Humus 8%
Roak S5%

LITTER = 90% oak

SLOPE = 10%
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5.0 DISCUSSION
Zome problems were associated with this pilot study. The time of
yaar {(Harch? of the study waz not appropriasite to identify

vaszcular plants.

5.1 PLOTS A:i AND Alo (Tables 1 and 23

With these plots, the greass Dactylis sp. increased in the ares
outaside the fence. The average height of Dactyiis sp. decresased
by 32% in the heavily grazed area which correlstes with the
findings of D.V. ¥an Duren snd B.E., Coblentz (1987). Agropyvron
repens and Pgoa sp. heights could not be compared because Lhess

species were not pregent in plot Alo. Agropyron repens

o

nd Poa
sp. were absent outside the fence, in the highly grazed area, as
was the herb in the SBanifragaceaes family. These resultsg relate to
the findings of Bowns and Bagley in 1985 which indicate that
grazing will result in an increase in unpalatable vegetation and

a decrease in palatable vegetation.

This would indicate that the sheep found the Dackvliis sp. less
palatable and the Agropyron repens and Poa sp. mors palatable.
This alzo may be the cesse with the Saxifragaceas, or its absence
in the heavily grazed aresa may be the result of Lrampling. The
presence of Airs praecox in the heavily grazed area is believed

not to be significant dupe to the low percentage.
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5.2 PLOTE B:i AND B:o (Tebles 2 and 4

It was inpteresating to note that Dactylis sp. contributed to 34%
of the vegetation in the lightly grazed area bui was completsly
abseant in the heavily grazed ares when, as sentioned above, it
was bDellesved to be unpslastable, It appears that filra praecgon is
sven less palatable that Dactvliis sp. which would explain it
being the only grass species present in the plot cutside the
fence. Ancther explanation could bse the fact that sheep btend to
changs thelr diet both daily (Arnold and Dudzinshki 18978) and
seasconally (Bullock 1885) or the sheep simply had eaten up all of

the more palatable grasses and began to consume the leas

palatable.

The absence of Polytrichum sp. and the presence of the
unidentified herdb in the heavily grazed ares could be ithe result
of trampling which results in a changed soll structure which

these species may prefer. It could also indicate problems in

identifying very young species.

The average height of Airs praecoy decressed in the heavily

grazed area but only by a very small percent. This nay be a

result of the sheesp not using this species.

5.3 PLOTS Cii AND Clo (Tables 5 and £
The slight differences between these two plots indicate that
sheep do not use this aresa for grazing as heavily as other aresas.

-3 5



This iz sppropriate since the plots were nosbtly bare ground.
However, becsasuse these sites werse both sheliersd and supplied
shads, the sheep may have used these areas as & bedding or
resting arsas which would scocount for the absence of aoss at plot
2io. It wes noted thsit s large amount of sheep feces was present

in the areas of plot Clo which would support this.

The average grasg height decvsased for both grass species present

in the area outside the fence (Figure &7,

5.4 PLOTS D:ii AND Dio (Tables 7 and 85

Like plots Cii and Clo, this appeared to be an arsa that sheep
did not graze heavily for the gamse reasons as plot £€:i and Clo.
However, the changes in vegetation type and percents could bes
explained by the presence of a water source in proximity to plot
Dio. Arnold and Dudzinski (1978 found thet sheep will grab at
vegetation while on the move to and from water. Trampling also
could have playved a role in the differences between these Ltwo

plots dus to probable sheep traffic Lo and from the water.

The average height of Agropyron repsns decreaszed Iin the ares

outside the fence which again correlates with the findings of Van

Duren and Cobletz.
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5.5 PLOTS E:4 AND Eio (Tables 9 and 10D

This pair of nlots had sany of the same gualitiss as plots 411
and Aio. The only resl difference was slope, with plots AlL and
Alo having slopes of 22% and 23% snd plots Eil and Ele having
slopss of 0% and 10% respecitively. A& in plots ALl and Ao,
Dactyiis sp. increased while Agropyron repensg was absent in Lhe
heavily grazed areas. This supports the theory that the more

palatable Agropyvron repens was consumed by the shesep while the

Dactylis sp. fiourished. The presence of Dierapur sp. and the

aresa again may be sxplained by the fact that vegetation
composition may change due to grazing. The presence of bare
ground increased in the heavily grazed area probsably dus to
trampling.

The average height of Dagtyvliszs sp. decrsased by 30% on the

heavily grazed area.

3.6 OVERALL COMPARISON

In all cases, the outside plots showed a greater species
diversity than the inner more heavily grazed matched plots
{Figure %). This agrees with the findings of Bowns and Bagley
{19867 who encountered the samre resulits with their study in the
mountains of Utah. It also appeared that the grass species
apparently most favored by sheep decreased as the less favored
species increased, thus changing the composition of the

_g_?.,.



SPECIES DIVERSITY

Ingide vs. Dutside

MmN MY B

Flars (Ber s B fo £:7F ad £oo/

Figure 5. Conpariscon of number of gpecies inside and cutside the

fence. Slanted bars represent asreas inside the fence, cross-

hatched bars represent sreass ocutside the fence.

SPECIES HEIGHT
o Inside vs. Outside
Forep-
F &5 -
”
, e
A7 @ %3
E L Zs 5

Pecies (1 fo 5

Figure 6. Comparison of average heights for each grass species
inside and ouitside the fence. Slanted bars represent areas inside
the fence, crosshatched bars represent areas ocubside the fence.

.,18_.




vegetation outslide the fence. In every osse, the average height
of the grasses decreased in the heavily grazed arease even 1f they
were thought to be undssairable by sheen {(Filgure &), In three of
the five matched plots, an increase of bare ground resulted with

the presence of aheep.
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£.0 CONCLUSION

Zince only five matched plots of varied vegstation typss were
studied and wascular plants were difficult to identify during the
atudy pericd, the reeults musi be desmed incomplete. However,

these daets would lead to some tenitaitive conclusions.

The feral sheep of Ht. Mazwell asre changing the vegetatlion by
grazing and trampling. They are sltering the vegetative
composition and decreasing the height of grasses. On treeless

ocutcrops, in Douglas-fir stands, and in Garry oak stands, the

percent of bare ground appears to be the result of grazing and

trampling by sheep.

7.0 RECOMMENDATIONS
The following recomrmendations will ensure nore conclusive

results.

o An extensive study of the same nature be undertaken in the

sumner months.

o A minimum of three matched plots should be made for sach
vegestation Ltype.

o Since sheep are geitting into the fenced ares, the fencs
sghould be repaired and maintained.

o Effects to s0il}l and wildlife should be considered in an

aextensive study.
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