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INTRODUCTION

Mount Rushmore National Monument is a 486 ha tract of

land located in the central core area of the Black Hills.

Objectives of this study were:

1. ko]]ect Plants throughout the monument area to
deate and complete the list of plants that
bccur there.

2. bescribe any remnant virgin, or near virgin,
forests that might occur there, to provide a
$ase11ne vegetation study.

3. #nterpret the successional trends that are
Jpparent. |

This small area within the "crystalline core" eonta1ns

one of the’few old stands of Pinus ponderosa in the Black Hills.

Because of‘1ts essentially pristine condition, this stand is a

valuable reference site against which to evaluate changes

elsewhere ir the Hills resulting from intense forest management

on the same\hab1tat type

| STUDY REGION

\
Elevat%ons at Mount Rushmore National Monument are between
1280 m at Lafferty Gulch to 1745 m at Mt. Rushmore. The 486 ha
area is par{ of the central crystalline area of the Hills, and
consists of Pre-Cambrian igneous and sedimentary rocks. Soils
- are genera]]y thin and coarse- textured particularly along upper

slopes. Aldng streams, the soils are deeper and much finer-

textured. The prominent geologic feature is the granitic




Mt. Rushmore on which the faces were sculpted.

Elsewhere

‘s | . < e .
granitic ridges of less prominence are distinctive land marks.i

01d Baldy ﬂ

i

the monument.

Rushmore.

peaks that

are sparsely vegetated or bare.

ountain at 1708 m is in the northwestern corner of

Doane Mountain is located just south of Mount

Just north of Mount Rushmore are several ridges and

Lafferty Gulch is

a mesic stream environment which enters the monument from the

north (Figu
a generally
as shown in

In the
Keystone, n

the c]imate.

res 1 and 2).

earby,

Highway 87 crosses the monument in
east-west direction. Access roads are véry limitéd,
Figure ];

absence of climatic data from the Monument or from
that from Custer, SD,Amay serve to characterize

" Only precipitation data are available from Custer, .

and the following are the monthly means :

J = 10,4 mm - J = 50.4 mm

F= 9.7 A =64.0

M = 25,4 S = 26.7

A= 47.8 0 = 26.7

M= 78,5 N= 9.9

J = 78.5 D= 9.1

Annual = 437.0

0f the total annua]uprecipitation, 79% falls during the 6 warm
months of the year. While these data refer to Custer, SD, the

pattern for
‘months will

tehperature

most precipitation falling during the warm six

hold for Mt. Rushmore National Monument. Though

data are not available for the Monument or the

area close by, data from more distant weather stations in the

Hills indicate mean temperatures are generally higher in the

winter and

lower in the summer than on the surrounding plains.

Annual tempgrature eXtremes are also less in the Hills than

on the p]aiﬁs.
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Figure 2. Aerial photo of Mount Rushmore and vicinity. The
National Monument is outlined as closely as possible.
Compare to Figure 1. Scale at bottom of photo is 0.5 km.
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SAMPLING METHODS

eld work for this study was done during one growing
was done in conjunction w1th a broader study of
hab1§at types of the Black Hills National Forest.
thods used followed ciose]y those used to sample
tation of the Routt, White River and B}ack Hills
rests (Hoffman 1986, Hoffman and Alexander 1980,
brief, the methods are these. |
walked throughout the‘486 ha area 1isting.a11
Plant species and noting the range of possib]e

habitat types present. A sizeable portion of the

“monument area is taken up w1th parking lots,

We

a)

visitors' center, gift shop, walkways, and living

quarters. Service and maintenance faci]ities occupy

a limited amount of space.

dominated vegetatioh as follows:

At each stand we determined the most homogeneous
Part and staked out a plot 15 x 25 m (375 m2).
We subdivided this into three 5 x 25 m subplots.
Trees larger than seedlings were tallied in all
three subplots and recorded in diameter size
classes (Appendix A). Within two 1 x 25 m
transects placed along the inner sides of the

central subplot, we counted and recorded all

tree seedlings.

N

/\ :

sampled quantitatively two stands of Pinus ponderosa-



c)

d)

e)

We estimated coverage of undergrowth species
within 50 - 2 x 5 dm microplots b]aced at 1 m
intervals along the inner sides of the centra]
subplot. We followed the method of Daubenmire
(1959) to record coverages and calculated fre- .
quencies of all species present in the plots.
Theée data are recorded in Appendix B.

We collected 25 s011 §amp1es from the upper
decimeter of mineral soil at each stand. Thege
samp]es were composited and air-dried in the
field, then taken to the laboratory for ana]ysesh
In the laboratory the soils were passed through a

2 mm screen, and the samples weré tested for

- pH (glass e]ectrode on the saturated soil paSte,

exchangable Ca and Mg (EDTA titration method),

K and P (bicarbonate extraction method), pH lime

requirement (Ohio SMP method), cation exchange
capacity and base saturation (by addition),.
organic matter (dichromatevmethod),‘and particle
size distribution (modiffed Bouyoucos method).
Soils data are recorded in Appendix C.

We cored the largest two trees in each stand

to estimate time since last destructive fire.

We used Van Bruggen (1985) and Dorn (1977) for

plant nomenclature. Our complete species list,

arranged by Plant Families, is given in Appendix D.



THE VEGETATION

-~

ost of the monument area Pinus ponderosa dominates

Over F
forests in}various stages of succession. The major habitat

type of th% area is Pinus ponderosa/Arctostaphylos uva-ursi

(Hoffman 19
|

|

type in th

'property.

|
of Mt. Rushmore.

86). In fact the most mature stands of this habitat
Black Hills occur in Starling Canyon on Monument
It is below Highway 87 just south and southwest

We sampled quantitatively two of these

stands to record. the vegetation and other site characteristics.

A profile d
| dobumehtat1
with time a
managed, an
acteristics

The ve

the Pinus p

onderosa/Arctostaphylos uva-ursi habitat type.

iagram of site 1 is shown in Figure 3. The

on of these 2 stands will become more important
s the Black Hills National Forest is more intensively

d little to novegetation femains that retains char-

of a pristine state.

getation of Starling Canyon represents primarily

It

is prominen
The dominan
and the tre
or fungal d
uva-ursi wi

Symphoricar

e
amage.

th coverage of 76 - 85%.

t along the lower to higher slopes of the canyon.

t Pinus_ggnderoéa is 200+ years old in this canyon -

cores indicate the trees are sound, without insect

The undergrowth is dominated by Arctostaphylos

Spiraea betulifolia and

Oryzops‘is a

pos albus are also common shrubs in this vegetaion.

sperifolia is an important grassyforb composition

is somewhat

ochroleucus

important i

n one or the other of the two stands sampled.

variable but Glycyrrhiza lepidota, Lathyrus

» Potentilla fissa, and Smilacina stellata are
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As shown in Appendix B tota) undergrowth species in the two
stands were 19 and 25 respectively though the total coverage

“N

exceeded 100% in each stand. Shrubs provided the greatest
cbverage in this vegetation.

The soils of the Pinus/Arctostaphy]bs stands sampled
showed some interesting similarities as well as differences.
Stands higher on the slopes have quite thin soils while those
on lower positions have thicker and heavier soils.

Over much of the higher elevations the vegetation is a]se

dominated by Pinus ponderosa, but the stands are younger;,and

in places tree stumps indicate past logging. The stumps are

hard and have decayed very little. Most are encrusted with

lTichens. Dver most of the area north of Mt. Rushmore the pine
forests alternate with rock outcroppings. We walked the entire

- length of what we termed "East-West Gulch" north of Mt. Rushmore”~\

and it is entirely Pinus/Arctostaphylos habitat type. The soils

are shal]or, and the trees are shallowly rooted. The higher
sides of tre gulch are bare rock surfaces with some'crevices
in which plants grow.

In places, northwest of Mt. RushmOEe, for example, there
are rather extensive stands of dense pines. These are small,
~ less than dm dbh, and extremely dense. They no doubt became
establishe after disturbance. such as fire or logging or both,
and they have not self-thinned their populations. The under-
growth is Qery sparse if at all present in these stands.

Quercus macrocarpa occurs along the drainageway in Starling

Canyon The vegetation is similar to that along other dra1nages,-\\

in the H111 The oak in these mesic hab1tats is as large as
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~anywhere in the Hills and we counted xy]ém rings from one of
the trees.  Also in these mesic streamside habitats a few

Pinus ponderosa occur; some are 8+ dm dbh. As nearly as we

could determine, using a 16 inch increment borer, these trees
are néar1y the same age as those higher on the slopes, 200+

years, but are-1arger as a result of additional soil moisture.

Corylus connuta is commonly associated with Quercus in these

habitats.

4Picea§gl§uca is found only in areas of the Mqhument wheré
soil moiétqre and/or cool air drainage satisfy its requifements.
. The 1arges#,_4 - 5 dm dbh, are in Lafferty Gulch near the
| northeasteén boundary of the Monument. It occurs with Betula

papyrifera, Betula occidentalis, Populus tremuloides and other

mesophytic [species common to these habitats. We found very few

seedlings df Picea in these habitats. A few Picea glauca also

occur a1on§ the drainageway of Starling Canyon.

~The v#getation of Mt. Rushmore National Monument is a small

I

part of the total in the Black Hills. It may be viewed as a
localized ?ntity within the Hills, or it may be viewed as part

of the tot%]. A description of the forest habitat types of

the entire Black Hills National Forest is forthcoming (Hoffman

and A]exander 1986). As indicated above, the climax forest in

Starling CJnyon, representative of the Pinus ponderosa/Arctostaphylos

|

» v .

uva-ursi hébitat type, is a benchmark and should be preserved.
|

at all costs, It is the most mature forest of this habitat

type in thé Black Hills,

i
|
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The flpra was identified and Tisted for the Monument.

We cd]]ected some but not all the species. This list is given

as Appendix E

Daubenmire, R.

analysis.

of this report.
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APPENDIX A

Tree population analyses of Mt. Rushmore National Park.» Numbers of trees
listed per 375 m2, with basal area for the stands as m2/ha. Abbreviations
of tree species are as follows: |

Pn p-- Pinus ponderosa
Qu m-- @Quercus macrocarpa

Diameter (at breast height) classes indm
Basal 0-1 1-2 2-3 3-4 45 56 6-7
Stand Area Species <5 >S5 ,

|
I

innus ponderosa/Arctostaphylos uva-urst habitat type
441 Pnp 831 9 2 5 4 1

Qum 15

-2 252 Pnp 78 2 2 2 5 2
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APPENDIX B

Pinus ponderosa/Arctostaphylos wa-ursi habitat type table with stand data.
In the plant |data, the number to the left of the slash is percent coverage
where the value exceeds 0.5%, with a + to the left of slash indicating
coverage of 0.5% or less. Number to the right of slash is percent f requency.
Stand numbt#rs, locations, and topographic position are also given.

Pinus pondéjmsa/A/rtostap/)y/os wa-urs/ habitat type

Stand Number r 2
Location: 1 , ' - |
Quarter Section : SE SE
Section ' 12 13
Township 25 25
Range SE SE
Topographic Position: .
Slope. ) 10% 20%
Aspect 300 - 569
Elevation, m . 15973 - 1548
Coverage/Frequency
SHRUBS
Ame/anc/;iefL/wmu/is - +/2.0
Arrtostap/;y‘ 0S Wa-ursi 7641 00. 85./100.
Prunus V/?:q/};/ana ' » - \ +/2.0
Ribes missouriense E - +/2.0
Rosa acicularis | 1.0/10. +/2.0
Kosa woodsj‘ : +/2.0 -
Rubus ridaeu i - 1.4/8.0

Spiraea betulyifo//a 3.4/26. 3.3/42.



Prinus ponderosas/Arctostaphylos wva-ursi habitat type (cont.)

14

Stand Number ] 2
Coverage/Frequency
5ympﬂoricé/pas albus 3.0/32. 49/32.
FORBS
Achillea millefolium +/40 +/2.0
Agosér/:s g}auca - +/2.0
Anemone p%ens +/20 -
Apocynum éynd/'asaemzfo//um +/20 +/2.0
Artemisia *udowc/ana 0.6/4.0 -
Aster m/m(atus 1.7/8.0 -
Campanu/a{ tundifolia +/2.0 +/2.0
cirsium ocﬁocentmm - +/20
Fragaria .w*yfniana +/2.0 0.7/8.0
Glycynﬁié Jepidota 6.4/ 36. -
Heuchera r}%b/)arﬂsoni/' - +/2.0
Hieracium albiflorum - +/20
Lathyrus ochroleucus 12./68 +/2.0
IMonaraa fistulosa - +/20
Potentilla EfI:S‘.S'a - 1.6/16.
Ptemsporé andromedea - +/2.0
; 1.3/20. +/20

Smilacina .Fte//ata



Pinus ponderasa/A)rtostapﬁ//os wva-ursi habitat type (cont.)

15

Stand Number

1 2
Coverage/F reduency
50/1dago speciosa +/2.0 -
Thermopsis rhombirolia - 3.4/20.
Vicia americana 1.2/10. -
Graminoids
Agraopyron caninum - +/2.0
Bromus inermis +/40 -
Banthonia spicats - 1.1/740
 Oryzopsis asperifolia 8.8/40. 14./48.
Species in w*icroplots 19 25
Coverage of shrubs 84 95
Coverage of f orbs 249 8
Coverage of graminoids 9 15
Total covera&e | 115 116




APPENDIX D
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Plant list for Mt. Rushmore National Park. Species aré arranged according

to family.

Family eqjisetaceae
forbs |
Equisetum sp.

Family qu'ypodiaceae
forbs i
Pteridium aquilinum
- Woodsia oregana
Woodsia scopuling

Family Pinaceae

trees

Pinus ponderosa
 Picea glauca

Family Cupressaceae
shrubs |
Jumpef;L/s communis

Family Cy+eraceae
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APPENDIX C

Results of soil a‘ulyses of the upper 1 dm of miners! soil from each stand sampled.

!

' mmicnl Analysis  Exchangesble Cations  pH Lime cec! -
X Sand X Silt % Clay (meq/100g)  Requicement P (meg/ BS2 oM.3
. Stand pH (Texture) Ca Mg KX (kg/ha) ppm 100g) (R) (%)

Pinus pondeross/Arctostaphylos wve-ursi habitat type

1 S4 484 396 120 48 16 024 - 199 664 1000 200
(loam)
|
2 52 734 222 44 29 1.7 028 1344 242 608 8026 466
(sandy loam) ‘

1¢ation Ex Capacity

2Base Ssturation
Sorganic Matter Content




Fémlly Equisetaceae
forbs
\// Equisetum sp.

Family Polypodiaceae
orbs

v Pteridium aquilinum
v « Woodsig oregana

v Woodsia scopuling

‘Family Pil{\aceae
trees -
S Pinus rosa
v V Picea lauca

Family Cquessaceae

'

shrubs
v/ AINIPEIUS COMMUNIS

Family Cyperaceae
graminoids

v - Carex foenea
v Carex peckii

i
|

l

Family P aceae

Via spicata
V'V Elymus canadensis
C Elymus virginicus
V Fest
A Festuca ovina

i

idahoensis

APPENDIX E
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o palran he
\/ —Koeleria 10ata
Vitthienbergia cuspidata
S 7 /3 racemosa
VOyzopsis asperifolia
{ kv /s micranthgr
o ranth A leibergii

|
'

Family Lihiaceae
 forbs |
M. um canadense
v/ Polygonatum biflorum
N stellata

{Y\D\\Q‘f\ n u\(’_ ARl aeN
Family Salicaceae
trees
A s acuminata
v s deltoides
./ Populus tremuloides
shrubs

\f ' Salix planifolia

Family Behulaceae

trees |
v/ } &tu/a%wnifm

shrubs
Va4, Betula occidentalis
V'V Corylus comuta

[.

| Family Fagaceae
trees

v 7 a/erru%maavca'pa
' |

19
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Family Urliicaceae
forbs
mﬂl‘nca dlozca

Family Nyﬁ:taginaceae
fo}s |

v’ ' Mirabilis hirsuta
Family Ranunculaceae

f orbs {
taea rura -

\%\\ Anermone patens <0 }7"%"5

v /Ranmc Jus pensylvanicus

v’ Thalictrum dasycarpum

SV Thalictrum dioicum
V24 Thalictrum venulosum

shrubs

\/ 1bes

Ribes missouriense

v l//?lbesédoPafwnc\wwm war‘

f orbs !

v fkuc»eF richardsonii

Family Rﬁsaceae
shrubs
vV Amelanchier alnifolia

Family Sa£if ragaceae

' ubescens
\/ mFbetu//falla

i Hog o

(4"
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forbs |

< Fragaria virginiana
“Potentilla fissa

VA Potentilla hippiana

Family Fﬁbaceae |
forbs
V" ~Astragalus adsurgens
V) iZa lepidota
LLathyrus ochroleucus ook Uk e ackd
v %'low&\”“ﬂsa'aii;a cuspidata
B et lum esculenta
S Thermoapsis rhombifolia
S Trifolium repens S
- v Vicia americana e

~ Family Ge&‘anlaceae
forb
v /29/‘&01’% richardsonis

Family cardiaceae
shrubs
N » Toxicodendron ryavergrr

Family Vitaceae
shrubs-
7 “Parthenocissus vitacea

|
Family Vlo’laceae

| fo |
/ 7;;40/.9 adunca
_/ J Wiola c.

S/S



Family Onagraceae
ford :
Epilobium angustirfolium
Epiloblum ciliatum

s\ Penothera steigess \)sa ssp. shiosa.

Family Araliaceae
forbs '

< VAralia mudicaulis

Family Apiaceae

forbs

“ATCicuta maculata

v Heracleum sphondylium
A Gemortiiza longistylis
v Banicula marilandica

Family Cof'naceae
shrubs

~ \/VC‘omus;séo/awfem— Sericea Ssp. Sericeos

Family Ericaceae
shrubs |

" “Arctostaphylos wa-ursi
forbs |

v Jtems%)ora andromedea

Family Prhmulaceae
. forbs

v’ Ulysimachia ciliata

Family Apocynaceae
forbs

/ Apocy androsaemifolium

Family C nvolvulaceae
forbs

v Convolvulus arvensis

22
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Family Boraginaceae
forbs |
v vCynoglossum officinale
V Hackelig deflexa
Hackelia floribunds
-

iaceae

foeniculum r
v Lentha arvensis ini v

0 LISLAOST \xgy. ..,

DS SO

I A U

Family Scrophularlaceae
forbs

 VCastilleja sulphurea
' \Penstemon angustisolius
v vPenstemon gracilis

vPenstemon grandifiorus
v Nertascum thapsus

VABalium aparine

_ QYCALL s NAY . (1 ea@xa e
N Galium triflorum

Family Caprifoliaceae
shrubs LWJ
v’ Aonicera dioica

v\ Sambucus racemosa

S Symphoricanpos albus

VL Emy icarpos occidentalis

ot
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i
|
|

Family Campanulaceae
forbs |

V'Campanula rotundifolia
\/\Friodanis perfoliata

Family As}eraceae
forbs ;
v Achillea millefolium
v AQoseris glauca
v ANt 13 parvifolia

ter laevis

-V Lirsium ochrocentrum
A& igeron subtrinervis
AHleracium albiflorum
\/[Ruabeckia hirta

\/ \Senecio rapifolius
\80/idago missouriensis
v’ 3‘0/1‘43 speciosa
 Tarax. officiale

“







