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ABSTRACT:

Aim: to research the effect of recreational use on a fragile desert environment.

Objectives:

I) To make an inventory of riparian plants.

ii) To note evidence of trample damage, the effect of flash floods and animal

activity.
iii) To make photographic records.

iv) To collect samples of cryptogamic crust.

Method:

Four sites along the trail were selected. 15x1m2 quadrats along the path and each side

were used. A site description was noted and photographs taken. Information was

gathered on total estimated % cover, % plant cover, % crust cover, total number of plants

(up to 50) and number of different species. Difficulties were encountered with plant

identification, most field guides using the flower for identification and many plants were

not yet in bloom. Plants flowering on a sheltered, south-facing ledge helped.

Identification at least to family was made. Samples were taken of lichen and crypto biotic

crust.

Results: see Appendix One

Conclusions:

Fig. I shows lower % cover and number of plantslm2 on the path, as expected. The

number species/mi varied with habitat rather than location of quadrats. Level of damage

was low. Extensive bedrock iii some sections reduced damage as did small numbers of

visitors.

The expedition was a most useflul preparatory study. Real benefit would come through

further research.

Future Research Recommendations:

Comparisons between areas with different levels of recreational use, the effect of flash

floods or further taxonomic studies would be productive. An exploratory day hike to two

further sites was carried out.

Study of the samples is ongoing. Samples from two other desert types in the USA suggest

a study of the variety of species occurring indifferent desert environments.
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Ficldtrip to South-eastern Utah, USA in March/April 2001

Introduction

The afrn of the project was to research the effect of recreational use on plant diversity,

vegetation cover and stable soil formation in a fragile desert ecosystem.

Hikers are attracted to the Grand Gulch Primitive Area. a desert environment with

hundreds of Ancient Pueblo Indian sites, which are protected by law. Most of the area’s

trails follow the course of a dry riverbed, running along the bottom of a steep-sided

canyon. Much of the vegetation grows along the river courses. Much of the surface is

covered by cryptogamic crusts, the slow-growing precursor to stable soil formation,

which is extremely vulnerable to trample damage. The U.S. Bureau of Land Management

(B.L.M.) administers the area. It is interested in monitoring the impact of recreational

use, for its own forward planning.

Objectives:

v) To make an inventory of riparian plants growing along the trail between two

Pueblo Indian Ancestral Ruins, known as Seven Kiwis and The Citadel, in Road

Canyon, off Cedar Mesa, Grand Gulch Primitive Area, South-east Utah. U.S.A.

vi) To note evidence of trample damage to plants and the cryptogamic crust

occurring in the area.
vii) To note evidence of the effect of flash floods and animal activity on the plant

populations and cryptogamic crust.

viii) To make appropriate photographic records of sampling areas.

ix) To collect samples of cryptogamic crust for further study, if permission is given

by the B.L.M.

Method:

Four sites along the trail were selected as representative of thur typical, but different,

environments. At each site, information was gathered from 15x1m2 quadrats. 3 were

placed, im apart, on the trail, 2m each side of the trail and 5m each side of the trail. The

quadrats were constructed of 3mm nylon cord, with a knot to mark each corner, giving

dimensions of O.6mxl.4m. The trail width was consistent, and O.6m covered the trail with

an overlap of 5-8cm each side. The distances of 2m and Sm each side of the path allowed

investigation of any differences, without hitting the very steep, bare rock walls of the

canyon; if this had not been a limiting factor, the distances chosen would have been

greater, or there would have been more of them. Using cord for the quadrats gave

flexibility over vegetation and rocks of varying heights, although using lightweight tubes

with a cord ruiming through them would, I thought afterwards, be more accurate.

At each site, a site description was noted and photographs were taken, to enable thture

identification of the sites for any follow-up work.
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Within each quadrat, information was gathered on total estimated % cover, % plant cover

and % crust cover, total number of plants (up to 50) and number of different species.

Accurate plant identification was attempted, although difficulties were encountered. Field

guides had no dichotomous key, most guides using the flower for identification; some

had no key at all. Spring was a little cold and late so many plants were not in bloom.

Because of the focus on flowers, it was difficult to fmd good pictures andlor drawings of

leaves. Many ofthe plants were unfamiliar. Discovery of many plants already flowering

on a sheltered, south-facing ledge helped. Identification at least to family was made.

Photographs were taken to improve the accuracy afterward.

Samples were taken of lichen and crypto biotic crust, for further study in Edinburgh. This

is still on going.

Results

See Appendix I

Conclusions:

Fig. I shows lower % cover, number of plants/m2 on the path, as expected; number

species/m2 varied with habitat, not quadrat. The level of damage was low. The trail was

quite distinct and hikers did not stray off to trample the cryptogamic crust; the existence

of extensive bedrock in some parts also prevented damage. The number of visitors was

small — days passed without a single hiker.

The earliness of the season and consequent early stage of development of many of the

plants, coupled with the field guide emphasis on flower identification, raised questions

about the accuracy of the identifications made.

Being a first experience in planning and carrying out a field study, and being new to the

region, the expedition was a most useful preparatory study. Real benefit would come

through conducting flirther research.

Future Research Recommendations:

Comparisons between areas with different levels of recreational use, the effect of flash

floods and further taxonomic studies on the crvpto biotic crust and lichens would all be

productive areas and possibly more useful than riparian plant inventories.

A day hike to two different sites — Cedar Mesa, the plateau above Road Canyon, and

along Kane/Grand Gulch, accessible from the main Ranger station, suggested a much

higher rate of usage with possibly greater recreational effect on the terrain. During

August and September every year, there are at least 4 or 5 major flash floods that can

wash away much of the trail and change the environment of the canyons.
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The samples of lichens and crypto biotic crust have shown promise regarding species

found at the different sites. In addition, samples contributed by Dr Jim Deacon from two

other desert types in the USA suggest an interesting study of the variety of species that

may be found in different desert environments.
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APPENDIX ONE

Table 1. Descriptions of the sites at which observations were made, photographs taken and samples

collected.

Site Site Description Reasons for selecting

No.
Fast end of the Seven KA’as, near a water channel It is a common goal for visitors; easily idenrifiable;

which exits the site near a large boulder terrain: broad valley floor comprised of bedrock; water
channel visibte; variety of species present.

2 Down canyon horn 1, trail rises up from the wash tdentiflable landmark (the pour-oft); different terrain from

through a section of sandy soil; round the next bend 1: the trail rises above the wash; sufficient distance each

is a distinct pour-off on the N side, side of the trail lo accommodate quadrats.

3 Dov.n canyon, east of 2; there is a spring, with a Different habitat; easily identifiable (petroglyph)

permanent pool; just east of the pool, the trait riscs
south above a steep gorge; there is a petroglyph

inscribed onto a large boulder.

4 The stretch of rock beginning at the western edge of Very close to the spring, but different habitat — is the

3; a water channel 3m wide & I 5m deep runs along vegetation? Easily identifiable (flat rock and water channel)

the s. edge of the rock.

Table 2. List of samples of crypto biotic crust and lichen, and where collected from

Sample No. Collected From Description
Site I, quad 1, 2m south (s) of path Ctypto biotic crust (crypto)

2 Site I. quad I.Sm ofpath Crypto

3 Site I, quad I. Sm £ of path Crypto

4 Site I. quad I, edge of path Crypto

5 Site 1, quad 1, 2m north (n) of path Crypto

6 Site I, quad I Sm n of path, nr water channel Ctypto

7 Site 2 Mattire (castle shape) crypto

S Quad 3, edge of path Lichen

9 S-facing ledge above Site? ‘Pincushion’ crypto

10 Cryplo with lichen

11 ‘4 Mature crypto

12 Cedar Mesa, above Road Canyon 5 different spp lichen

13 Cedar Mesa. above Road Canyon 3 samples of crypto
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Table 3. List of plants identified at3 areas in the region. * = Road Canyon; **== Cedar Mesa; *** =

Kane Gulch/Grand Gulch. Cedar Mesa and Kane/Grand Gulch were surveyed for potential future

research, which could include comparisons between sites experiencing difTercnt levels of recreational

use.
FAMILY NAME SPECIES PLACE FOUND

Agavaceae Yucca larrunaniae
Yucca haccata

Apiaceae Cyinopierus newbenyi *

Lomatium lalilobum **

Apocynacea Cycladenia humilis *

Asclepiadaceae Asciepias tube rosa *

Asteraceae Artenzisia Irideniata
RaE/eva spp (multirathata) *

Chrysothammus nauseosus
Cirsium spp
Erigeron dreergans
Erigeronpumilis
Heterotheca vil/osa
Machaeranihera tanacetifa/ia *

Malacothnx soncho ides
Petrodoria p urn//a *

Senecio muttilobalus

Berbe ridaceae Mahaniafremonlii */** *

Rerberis repens

Boraginaceae Crvpianthaflava *

Lithospermum incisum

Brassicaceae Arabisperennans *

4 rabis pulchra *

Draba cune Volta *

Erysinum asperum */**

Lesquerella goflk)nhi *

Pkvsaria newberitvi
Sireptanthus cordatur
The/vpodiopsis elegans *1

Cactaceae Scekrocactus i*ip/ei
Opuntia erindacea *

unidenqfied

Cupressaceae Jun iperus osleospeirna

Elaeagnaceae Sheperdia rotundfolia

Ephedraceae Ephedris wired/s *

Fabaceae Asiragalus ceramicus *

As!rages/us desperalus **

Lupinuspusil/us **

4stragalus spp unidenqfied

Fagaceae Quercus spa — various

Nyctaginaceae Abroniafragrans *

Onagracea Oenolhera pal/ida *

Pinaceac Pinus edulis
Pin us ponderosa *1*

various unidentified *1*

Polemoniacea Leptodactvlon ira/sand
Phlox Iong(folia *

Phlox austromonianu

Polygonaceae I/amex hvmenosepalus *

Erigonum a/alum

Primnlaceae Prim u/a spp. unideniy9ed *

Rosaceae Cerocarpus ,ntricaius *

Cerocarpus beluloides
Rosa woodsii

Santalaceae Comn,andra u,nbellaium *

Saxifragaceae Fend/era rupicola

Tamaricaceae Tamarixpentandra

Typhaceae Typha la4folia *
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Figure 1. Comparison of data using averages from the quadrat locations at all sites.
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APPENDIX 2

Itinerary: The Project ran during the Easter vacation. The first 5 days were spent in

Albuquerque, travelling to B.L.M office at Monticello, Utah, arranging fmal details of the

fieldwork, buying supplies etc. The fieldwork took 15 days, including a stay at Kane

Gulch Ranger Station for initial data collation and discussion of further research

possibilities. The fmal 4 days were used to report back to B.L.M. and for the return

journey to Albuquerque. This journey was made with a combination of a lift, car hire and

Greyhound Bus.

Travel: Flew Edinburgh/Albuquerque; Greyhound Bus to Durango; car hire to

Cortez; lift to Monticello. Reverse to return.

Accommodation: Lodging for 9 days; camping for 15; subsistence for all 24 days.

Equipment: Higher than anticipated expenditure on field guides and equipment

(camping stove was confiscated en route by customs).

Budget: Travel: Return flight, Edinburgh/USA: £550

Vehicle rental £300

Greyhound bus £ 80

Insurance: £160

Subsistence: 9 days lodging @ £40/d £360

24 days subsistence @ £18/d £432

Equipment (e.g. field guides, film, computer CDS) £200

Petty cash (personal expenditure) £130

Report production:
(Film development, p/copy, postage) £ 50

TOTAL £2262

Sources of Fundin2:
Personal Contribution £ 460

Davis Fund £ 600

Weir Fund & Barnson Bequest £ 900

James Rennie Bequest £ 300

TOTAL £2260

Assessment of Costs: Generous fmaneial support from Edinburgh University

Funding Committees made the expedition possible. Approaches to local companies and

other possible sources were unsuccessful. Personal contribution was higher than

budgeted. Total cost was £85 above forecast due to extra expenditure on equipment and

subsistence. Travel was more difficult without a vehicle but hire costs were prohibitive.

Overall the accuracy of the financial forecast and the financial support received were

very satisfactory.
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