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adams, H.S., S.L. Stephenson, 7.J. 3lasing, and D.N. Duvick.
1985. Growth trend declines of spruce and fir in mid-
Appalachian supalpine forests. Envirsrmental and Experi-
mental Botany 25: 315-325.

SUBJECT KEYWORDS.
tree growth, forest decline

FANGE OF COMMUNMITIES
spruce-£ir
CECGFZAPHIC SCOPE
Mt. Rogers, West Wirginia, Virginia
TYPE OF INFORMATICH
quantitative
QUANTITATIVE TOPICS
tree growth & forest decline

Motes for Adams, =t al. (1l583)

This study sxamined the decline in growth rates of spruce
and fir trees in Virginia and West Virginia, and the possibility
that climatic factors were responsible. 258 trees wers corsd at
1§ sites, including Mt. Rogers, and ring widths were measured.
whan the effect of the normal decline in growth with aging was
ranoved frem “he data, a clear decline in growth was still evi-
dant, becoming steeper arcund 1965, A predickted growth index
derived from regreesions of climatic data was subtracted Lo
remove the effect cof normal climstic fleuctuations. A decline in
growth is still visible, beginning at diffarent times in giff=r-
ant places. Corrslations of growth index with the Palmer drcught
severity indices varies, being high in the 1968's when severa

sught and growth declines corresponded, and being negative in
the early 1978's wnen the drought ended but growth continued to
declina, This continued decline sucgests ahgelng stress. In
West Virginia, spruce growth recovered after the drought and
segan declinirg again arcund 1875. Although climata cannct te
ruled out Pecacss the inicial growth declins corresponed o 3
draucht, other Sactors such as air pollution s2em likely csuses.,
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Affeltranger, C.E., and J.D. Ward. 1973. Evaluation of Fraser
fir mortality on the Moses Cone Memorial Park, Natisnal
Park Service, North Carclina., USDA Porest Servwice, Division
of State and Private Forestry, Southeastern Area, Repecrt
Mo, 71-1-4.

SUBJECT EEYWORDS
EWA spread, disssss

BANGE OF COMMUMITIES
plantation
GEOGRAFHIC SCOPE
Moses Cone Park
TYPE OF INFORMATICH
qualitative
QUANTITATIVE TOPICS

Notes for Affeltranger and Ward (1978)

This report gives results of an evaluation of a Frasar fir
plantation in Moses Cone Park on the Blue Ridge Parkway. Many
trees weras dead or dying in the 60-year-old plantaticn and other
plantings in the park. The survey found a light infestation of
balsam woolly adelgid and infection with Fomes annosus root rot.
No means of direct control of Fomes exists, The malsam woolly
adelgid is deemed a more seriocus threat and spraving is
recommended.

The concept of pathological rotation, the age at which a
stand breaks up from disease, is discussed. For balsam fir it
has been found to be 60-%0 years, This plantation may be
reaching its pathological rotation age,



aldrich, R.C. and A.T. Drooz. 1967. PEstimated Fraser fir
mortality and balsam woolly apnid infestation trend using
aerial color photography. Forest Sci. 13: 3@09-313.

SUBJECT ¥EYWORDS
Bwa infestation levels, study methods

RANGE OF COMMUNITIES
spruce-f£ir, northern hardwoods
GECGRAPHIC SCOPE
Black Mtns.
TYPE OF INFORMATION
guantitative
QUANTITATIVE TOPICS
BWA infestation levels & study methoeds

Motes for Aldrich and Drooz (1967)

Results of a study testing a method of estimating fir mor-
tality on aerial photographs. The forests (fir, spruce=fir, and
spruce-fir-hardwoods) were inititally visuvally stratified into
5 mortality classes. These were then sampled by systematically
lecated ploks on the aerial photos. Dead fir and total spruce
and £ir were counted. 3@ of the ohoto plots were alsc located
and sampled on the ground with systematically located point
sarples, measuring tree size and infestation levels as well as
total mumbers live and dead. The photo sstimates were corrected
with linear regressions of the relationship between photo and
grouns measursments.

The photo sampling was repeatad in 1568-1563 to estimate the
trend in mortality. In 1960 thers weres 13.%+-.8 tress/acre dead.
This increased to 21.3+-1.8 in 1963,

Caleulations showed the stratified sample was 3 tinmes as
efficient as 3 simple random sample would have been,



Ccuantitative Sata evaluation recscrd Jot
Aldrich and Drooz (1967)

TOPIC
BWA infastation levels & study metheds

METHODS
215 1 acre plots systematically located on aerizl photos of the
Black Mtns., stratified by 5 classes of infestation. Live spruce
and fir, and dead fir, were countad on the photos. 30 photo
plots were located on the ground and sampled by point sample
methods--10 reqularly located points in a 1 acre sguara, Regres-
sions between ground & photo values used to correct photo counts.

NUMBER OF SAMPLES: 215 PERMANENT PLOTS:

DATA FRESENTED
Plot of a BWA infestation index and fir mortality index for the
years 1960-1964, showing trend. Graph comparing adjusted photo
estimates with ground measurements of £ir mortality. Mean and
std. error of fir mortality and tokal spruce and fir for the 3
forest types in 1960. Mean and std. error of number of dead fir
ard live spruce & fir, in each of the mortality strata, in each
forest type, in 196@. %, mean, and std, error of trees/acrs
dving each year 1960-1963. Number of photo plots needed to
estimate mean mortality within specified limits.



Alexander, W.C. 1978. An avifaunal strip census on Grapdfather
Mountain. M.A. Thesis, Appalachian State Univ., Boone, NC.
24 po.

SUBJECT KEYWORDS
yertahratse fauna

RANGE OF CCMMINMITIES

general southern Appalachian
CECGRAPHIC SCOPE

Grandfather Mbn.
TYEE OF INFORMATICH

quantitative (mo form)
CUANTITATIVE TOPICS

NMotes for Alexander (1978)

Nineteen sampling stations were established aleng a trail up
Grandfather Mountain in Morth Caroiina, from 4480-5800 ft. elev.
The trail was sampled weekly from April 11, 1969 to MNov. 25,
1969, Five habitat types, including spruce-fir and two
transition areas containing red spruce, were cdefined based on
vegetation. Tabulated data included total count of birds by
species and habitat type.



amman, G.D. 1961, Predator intreductions for control of the
balsam woolly aphid on Mt. Mitchell, North Carclina, USDA,
Forest Servica, Southeast. Forest Experiment Station,
Research Note 153.

SUBIECT EEYWORDS
BEWA control, exotic animals

RAMGE CF COMMUNITIES
spruce-fir

GEOGRAFHIC SCOPE
Black Mtns.

TYPE OF INFORMATICN
guantitative (mo form)

CQUANTITATIVE TOPICS

Notes For Amman (1961)

Describes initial efforts to establish forsign predatory
insects for the control of the balsam woolly adelgid. A table
gives the number of each species released con Mbt. Mitchell in 1359
and 1968. A total of 6 species from Germany, Auskralia, and New
England was releassed on Mt. Mitchell at this time., The 2 species
introduced in 1359 had completed their life cycles and over-
wintered. It was too early to tell about those released in 19608.



Amman, G.D. 1962, Seascnal bislogy of the Balsam Woolly Aphid
on Mt. Mitchell, Morth Carolina. J. Econ. Entomel, 358
S6-08.

SIBJECT ¥EYWORDS
WA Life cycle

RANGE OF CCMMUMITIES
spruce-fir
GEQGRAFHIC SCOPE
Black Mtns.
TYPE OF INFORMATION
cquantitative
QUANTITATIVE TOPICS
BWA life cycls

Hotes for Amman (1962)

Describes life history of balsam woolly adelgld on ME.
Mitchell. Egg hatches into lst-instar nymph, the only mcbile
stage, Nymph inserts its stylet and enters dispause. Insect
overwinters in this stage; in summer diapause lasts Z-8 wesKs.
tn resuming development it gees through 3 nymphal instars and
then becomes an adult.

FPield samples of plots of bark showed that some adelgids
went through 3 generations in a year. 1l out of 51 second
generation progeny completed a third gereraticon; the rest stayed
in 1st-instar diapause over winter.



ouantitative data evaluaticn record for
Amman (1962)

TCPIC
Bih lifs cycle

METHCDS
Studied adelgids at Mt. Mitchell. 3x3 in., arsas of bark on
moderately infested trses surrounded by Tanglefoot to xeep cut
new nymphs. Presence of different life cycle stages observed.
Other areas scraped free of adelgids and young adelgids
introduced, to distinguish 2nd and 3rd generation. BAdditiomal
bark samples taken to count numbers of different stages.

MREBER OF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Figure of % of each stage, by week,

Dates of first appearance of eggs of each generation and number
of insects completing a third generaticn are discussed.



Amman, G.D. 1966, Aphidecta cbliterata (Colecpteras
Coccinellidae) , an introduced predater of the Balsam Woolly
Aphid, Chermes piceae (Homoptera: Chermidae), ezteEblished in
Morth Carolina. J. Econ. Entomol. 59: 506-5@8.

SUBJECT KEYWORDS
BWA control, sxotic animals

BANGE OF CCMMINITIES
spruce-£ir
GECGRAPHIC 3C0FE
Black Mtns.
TYPE OF INFORMATICH
gqualitative
QUANTITATIVE TOPICS

Notes for Amman (1966a)

Describes results of introduction of a European beetle,
Aphidecta oblitsrata, to control the balsam woolly adelgid on
Mt, Mitchell. Intreduction apparently in 196§, Pupae and
adults found in 1962, 63, and 64. They stay in tree crowns and
are not visible con the tree boles. No attempts were made to
determine their effectiveness in aphid control.



Amman, G.D. 1968. Some new infestations of the Balsam Weolly
aphid in Merth Carolina, with possible medes of dispersal.

SUBJECT KEYWCEDS
BEWA spread

RANGE OF COMMUNITIES
spruce-fir
GECGRAPHIC SCOPE
Creat Smoky Mtns., Roan Mtn., Grandfather Mtn.
TEE O0F INFORMATICH
qualitative (scme f£igurss)
QUANTITATIVE TOPICS

Motes for Amman (1966D)

Reports on studies of new infestations at Mt. Sterling in
the Smokies, Rean Meuntain, and Grandfather Mountain. The Mt.
Sterling infestation covered 15-30 acres, with »45 dead trees in
1963. One tree had 6 rings of red wood, suggesting it may have
mepn infested before 19358,

The Roan Mountain infestation was first reported in 1962,
with additional scattered spots found in 1964, One tree hed 6
rings of red wood, suggesting infestation since 1958.

The Grandfather Mountain infestation began in 1353. It
cresently covers 169 acres but has only killed 38 scattered
tress, Ome tree had S red rings, suggesting infestation since
1559,

Seattered infestations at all 3 siktes suggests wind
disparsal as the mode of invasion.




Amman, G.D. 1967, Effect of minus 29 F on overwinterin )
copulations of the Balsam Woolly Aghid in Nerth Carolina.
J. Econ. Entomol. 6d@: 1963-1366.

SUBJECT EEYWORDS :
BWA response Lo environment

RANGE OF CCHMMUNITIES
spruce-£ir
GECGRAPHIC SCOFE
Black MEtns.
TYPE OF INFOBMATICH
quantitative
QUANTITATIVE TOPICS
BWA responsa to environment

Hotes feor Amman (1967}

In January 1966 a temperature of -29 F was recorded at
5208 £t. on Mt. Mitchell. The overwintering lst-instar nymoh
of the balsam woolly adelgid had been fournd to be killed by
temperatures below =20 ¥, This paper reports results of
population surveys done in March at Clingmans pesk (6380 f£t.)
and Commissary Ridge (6208 ft.) to examine the effect of the
cold., Five trees at each site were felled and bark samples
taken at 3 heights in all cardinal directions. 5B% of the nyvmphs
ocn Cammissary Ridge and 58% cn Clingmans Peak were dead. This
compares with 34% dead in 1964, when the lowest temperature
was -16 F.



guantitative data evaluation record Zor
Arman (L9687

oI
EWA response to environment

METHODS
In 1964 samplad 1@ trees on Comissary Ridge (Mt. Mitchell). Cut
4 1/2 in. bark pieces at 2 1/2, 3 1/2, 4 1/2, and 5 1/2 feet
above ground and counted live and dead EWA mymphs in diapause.
In 1966 sampled 5 trees sach at Clingman's Peak and Commissary
Ridge. Cut 1/2 in. bark samples at 1, 5, 1@, 15, 208 ft. above
ground in 4 cardinal directions. Count live and dead nympns.

MUMBER OF SAMPLES: 26 PERMANENT PLOTS:

DATA PRESEMTED
Table of number of nympns dead and alive, and % mortality, for
each tree, in 1964 and 1966.



Amman, G.D. 1966. A study of the native predators of the Balsam
woolly Aphid, Chermes picese Ratz. (Homoptera: Chermidae),
in Morth Carolipa. PhD. Dissertation, Univ. of Michigan.

SUBJECT ZEYWORDS
BWA life cycle, EWA response to environment

RANGE COF COMMUNITIES
nons
GEOGRAPHIC BCOPE
Black MEns.
TYPE OF INFORMATICHN
guantitative (no form)
QUANTITATIVE TOPICS

Notes for Amman (1968a)

This disssertation was not examined, but apparently reports
on Balsam Woolly Adelgid studies published in Amman (1968b),
Amman (1578b) , Arman (1970c), ard possibly other papers,

Balsam Woolly Adelgid egys and recently hatched larvae were
subjectad to various experimental conditions of temperature and
mamidity, as well as additional treatments including immersicn
and periocdic dessication.

Results and methods are described in the published papers,
additional data fram these studies may also be included here.



Amman, G.D. 1968. Effects of temperature and humidity on
development and hatching of sgus of Adelges piceae. Annals
Entomol. Soc. America 6l: 16@6-1811.

SUBJECT XEYWORDS
BEWA life cycle, SWRA response to environment

RANGE OF COMMUNITIES
none
GECGRAPHIC 3COFE
Black Mtns.
TYPE OF INFORMATICH
quantitative
QUANTITATIVE TOPICS
EWA response to environment

Notes for Amman (1963b)

This study, which was part of the author's dissertation
(Amman 1968a) , examined the effect of varicus laboratory tampera-
ture and mmidity conditions on egg survival, development time,
and larval survival of the balsam woolly adelgid. Eggs were
subjected to combinations of constant temperature (7-35 C) and
75, 98, and 160% humidity. Other trestments included immersion
in watar for 2-7 days, periodic dessication, and exposure to out-
door freezing temperatures. The minimum temperaturs that allowed
develomment and hatching was 5-7 C, bot partially developed eggs
hatched below 5 C. 190% humidity slowed development but there
was little difference between 75 and 93%. Fewer £ggs hatched at
the extremes of the temperature range., Humidiky was important
primarily at extreme temperatures. Immersion in water had no
gffect on hatching. Dessication effect varied with time it
occurraed and subsequent conditicns, Freezing caused little
effect until the temperature reached =11 C. Hatched larvae
survived longest at low humidity. The cptimum conditicns,
considering both egg and larva, are 75% humidity and 15 C. This
occurs on Mb, Mitchell in July and August,



guantitative data svaiuation record for
Arman {1968h)

m™PIC
oWaA response to envircnment

METHODS
Collected overwintering BWA larvae in the field, usad their eggs
laid in the lab. Subjected 5@—=gg groups to combinations of
constant temperatures (7-35 C) and humidities (75, 98, or 1@0%).
Obssrved development time of eggs apd survival time of hatched
larvae. Subjected varicus sized groups of eggs to immersien in
water, periodic dessication, and freezing temperaturss,

MOMBER OF SAMPLES: DERMAMEMT PLOTS:

DATA PRESENTED
Mean and std. dev. of development time at each temperature and
twmidity combination. Plot of develomment time vs. temp. at 753%
mmidity, % hatching at each temp. and mmidity combination,
% of fresh and partially developed eggs hatching after freezing.
plot of percentage of development each day vs. temperature for 3
humidities. Bar graph of longevity of larvae at different
temperaturss at 75% and 98% humidity.
Results of dessication and immersion treatments are discussed in
the text.



Amman, G.D. 1970. Distribution of redwood caused by the balsam
woolly aphid in Fraser £ir in North Carclina. USDA, Forest
Service, Res, Note SE-135.

SCBIECT KEYWORDS
B effect on fir

RANGE OF COMMINITIES
spruce-fir
GEOGRAFHIC S00PE
2lack Mtns., Roan Mtn.
™EE OF INECEMATICN
guantitative
QUANTITATIVE TOPICS
Bwa effeck on fir

Wobes for Amman (197da)

This study examined live and dead Fraser firs infested with

balsam woolly adelgid. Trees were felled and sectioned to
examina distribution of red wood. The height of the first red

ring, irdicating first infestaticon, was related to tree height.

The number of raed rings was related to btree dbh, with larger
trees living longer before succoumbing. All trees wers dead by
6 years after infaestation.



guantitative data evaluation record Zcr
arman (1378a)

TOPIC
2wh effect on fir

METHCDS
sampled at Mt. Mitchell and Rcan Mountain., Felled 12 live
infested firs and 15 dead Ffirs and cut sections every 5 fest.
Obesarved height at which first red ring appearsd. Did regressicn
of height of first red ring and number of red rings (years of
infestation before death) on tree height and dbh.

MUMBER OF SAMPLES: 27 PERMENENT BLOTS:

DATAR PRESENTED
plots, correlation coefficients, and regression equations feor
height of first red ring vs. tree height and dbh, and number of
red rings vs. tree cbh.



amman, G.D. 1570, Fleld keys to predators of the Balsam Weolly
aphid in North Carolina. USDA, Forest Service, Res. Note
SE-145.

SURTECT KEYWOFRDS
=h control, inverkteprate fauna

RANGE OF COMMIMITIES
spruce-£ir
GECGRAPHIC SCOPE
North Carolina
TYPE OF INFURMATION
taxoncmic key
QUANTITATIVE TOPICS

Motes for Amman (1978b)

Contains a key to predators of the adelgid--13 insect
larvae, 4 mites, and 2 slugs,



Amman, G.D. 1970. Dhencomena of Adelges picease populations
(Homoptera: Shylloxeridse) in North Caralina. Ann. Entcmol.
Soc, amer, 63: 1727-1734.

SUBJECT HEYWORDS )
BWA effect on fir, BWA contrel, BWA response to environment

RANGE COF COMMUMITIES
spruce-fir
GEQOGRAPHIC SCOPE
Black Mkns.
TYREE OF INFORMATICH
quantitative
QUANTITATIVE TOPICS
BWA effect on fir & BWA response to envircoment & BWA contrel

Motes for Amman (197dc)

This study examined balsam woolly adelgid populaticns and
mortality at Mt. Mitchell. 10 trees were sampled, with bark
olugs collected periodically to ccunt populations. Fredators
were censusad on the bark. Host tree condition was the main
factor determining adelgid populaticn levels. Trees growing
faster before infestation later supported more adelgids than
less vigorous trees. Adelgids apparently modify the bark to
make it more favorable to higher populations. At the peak of
infestation, survival and fertility are positively correlated
with mumber of adelgics present. Later the cuber bark dies and
adelgids disappear.

The 12 predator species found were tested in the lap for the
nunber of adelgid egos they could consume. This information was
multiplied by numbers found in the field to estimate mumber eaten
in the fisld. The conclusion was that predation has a pegligible
effect on acelgid populations,

Weather, probably humidity, appeared to be tne most
significant factor affecting egg mortality. Cold is not a
fackor, Wind dispersal removes many crawlers,



Quantitative data evaluation record for
rman (137de)

TOPIC
BWh effect on fir & BWNA responss to environment & BWA contro
METHOOS
Sampled 19 trees at Mt. Mitchell. Collected 16 12.7mm bark cores
at random from each tree pericdically through 2 seasons (3
generations). Counted adelgids present., Cored trees and
measured radial growth. Counted predators of adelgids on 15.2
5. &m areas of bark.
Chserved mumber of adelgid eggs predators could eat in the lab,
MMBER OF SAMPLES: 14 PERMANENT PFLOTS:
DATA PRESENTED
Plots and linear regression of log % neosistens survival vs,
present radial growth; of number of adults vs. tree radial growth
before infestation; of log number of adults vs, log mumber of
neosistens.
Table of mumber of individuals in each stage on each tree for
gach of the 3 generations.
Tables of the relative percentage of the different predator
spacies, the number of eggs consumed by each, and the expected
mmber of eggs eaten in field.



Amman, G.D., and C.F. Speers, 1964, Release of predators of the
balsam woolly aphid in Morth Carolina. USDA, Forest
Service, Iessarch Nots SE-32.

SUBJECT KEYWORDS
BWR control, sexotic animals

RANGE OF COMMUNITIES
spruce-fir

GEOGRAFHIC SCOFE
Black Mtns.

TYPE OF INFOREMATION
gquantitative (no form)

QUANTITATIVE TORPICS

Notes for Amman and Speers (1964)

Describes results of attempts to control the balsam woolly
adelgid by introducing foreign pradaters. A table gives the
mmber of individuals of each species released. 15 species of
insects from Germany, India, and Pskistan were tested in the lab
er field in 1961-1963. Three species are listed as having been
released in 1956-196@. [amman (1561) listed § species]. Two
species released in 1969, Aphidecta cbliterata and Laricobius
erichsonii, showed promise. They fed on the BWA and had
persisted for several years. MNone of the species released later
was recoversed again from the site.



Amran, G.D. and C.F. Speers. 1965. Balsam woolly aphid in the
southern Appalachians, J. Forestry 64: 18-20.

SUBJECT KEYWORDS
EWA spread, WA life cycle, BWA effect on £ir

RANGE OF COMMIMITIES
spruce-fir
CECGRAPHIC SCOPE
southern Appalachians
TYFE OF INEOHRMATICH
gualitative
CUANTITATIVE TOPICS

Motes for Amman and Speers (1963a)

This article is a summary of informaticn on the balsam

woelly adelgid ak that time. The initial histery of infestation
in the scuthern Appalachians is described., BWA had keen found in
the Black Mtns., Roan Min., Grardizathsr Min., apd the Great
Smoky Mtns. The completion of the Blue Ridge Parkway caused
concern that cars could spread BWA to the remaining ranges,

The life history of the BWA, its effect on Fraser fir, and
the possibilities of control are discussed. Examination of
recently killed trees found 2-5 years were required for the tree
to die, with large trees living longer. Benzene hexachloride
successfully controls BWA but spraying i= limited to Christmas
trees and high value arees along roads. Several species of
predators were introduced and successfully overwintered, offering
some hope for biological conkrol.



Amman, G.D., and C.F. Spesrs. 1965. Progress in blological
control of the balsam woelly aphid in Merth Carolina.
Southern Lumberman 211 (Dec., 15, 1965): 147=149,

SUBJECT KEYWORDS
BWA control, exoctic animals

RANGE OF COMMINITIES
spruce-£fir
GEOGRAPHIC SCOPE
Black Mtns.
TYPE CF INFORMATICH
qualitative
QUANTITATIVE TOPICS

Motes for Amman end Spesrs (1963b)

Describes efforts to control the balsam weoolly adelgid by
introduction of foreign predators in the Black Mountains., 20
specles were introduced, beginning in 1959. 3 European speciles,
Laricobius erichsoni, aAphidecta cbliterata, and Aphidoltes thomp-
soni became established after ralease in 1959 and 1960. Lari-
cobius showed enough promiss that a pilot control test was done,
with 12,800 beetles released at 1/2 mile intervals in the Black
Mountains. Their populaticns had not increased sufficiently to
observe any =ffect on the EWA. The other introduced species,
mostly from India and Pakistan, falled to become established.



Amman, G.D., and C.F. Speers. 1971. Introduction and evaluation
of predators from India and Pakistan for control of the
balsam woolly aphid (Homoptera:Adelgidae) in North Carolina,
Canad, Entomel. 103: 528-533.

SURJECT EBYWOERDS
Eih control, exobic animals

RANGE COF COMMUNITIES
spruce~-fir
GEOGRAPHIC SCOPE
Black Mtns.
TYPE OF INFCRMATICH
gualitative
QUANTITATIVE TOPICS

Motes for Amman and Speers (1571)

Describes results of attempts to introduce predatory insscts
to control balsam woolly adelgid. 15 species of insects preda-
tory on Adelges and Pineus spp. on spruce and £ir in the
Himalayas were collected. They were released on Mt. Mitchell in
1861-1965. The names of each and number released are given.
Release included free release, free release after allowing time
to mate, ard placing in cages on infested firs. Attempts were
made ko collect the insects esch year by sxamining trunks and by
beating them cut of felled tree crowns, but nope of any species
were ever recovered. The failure to establish may be dus to the
climata, which is colder than that in their native habitat, or to
their failure to accept Fraser fir as an oviposition site,



Mmman, G.D, and R.L. Talerico. 1967. Symptoms of infestaticn by
the Balsam Woolly Aphid displaved by Fraser fir and bractasd
balsam f£ir. USDA, Forest Service, Res. Note SE-B83.

SURIECT EEYWCRDS
A effect on fir

RANGE OF COMMUMITIES
spruce-£ir
GEOGRAPHIC SCCPE
Black Mtns., Shenandoah
TYPE OF INFORMATION
qualitative
CUANTITATIVE TOPICS

Notes for Amman and Talerico (1967)

Describes cbservaticns of symptoms of balsam weolly adelgid
infestation on Fraser fir at Mt. Mitchell and bracted balsam fir
at Shenandoah.

Fraser £ir is not generally gouted, except in small trees
urder heavily infested trses. Generally the crown dies from the
base upward, in 1-3 years. Infested trees die in 2-6 years, with
larger trees taking longer to die. Red wood is induced by even
relatively light infestation, and is denser than in other
species. No trees survive.

Bracted balsam fir trees are gouted (enlarged buds and
nodes) . CGouting often kills upper branches, producing a
flattopoed tree. Stems produce red wood bubk the trees are not
killed, Scme trees had 10 consectuive years of red wood; some
had been infested 13-18 years before, and survived.



Anderson, L.E. 1979, Gecgraphical relationships of the mosses of
the southern Appalachians. In: The Distributionmal History
of the Biota of the Southern Appalschians, Part IT. Flora.
VPl & SU Research Division Menogr. 2: 131-115.

SUBJECT KEYWORDS )
bryophyte flora, floristic affinities

BANGE OF COMMUNITIES

general southern Appalachian
GEOGRAFHIC SCOPE

Southern Appalachians
TYPE OF INFORMATICH

qualitative, species list
QUANTITATIVE TOPICS

Notas for Anderson {197@)

This study examined the moss flora of the scuthern
Appalachians from secondary sources, and analysed the
distributional characteristics and gecgraphic affinities of the
species,

Of 434 moss species, 19 were endemic to the Appalachians and
Crzarks, and 8 more were primarily Appalachian, 15 species were
disjunct to areas outside the U.S., 2 to SE Asia, 4 to Mewxico and
SE Asia, 1 to Burcpe and SE Asia, and the rest widespread in the
tropics. 24 species were disjunct to the Coastal Plain. 18
species were disjunct to other areas in the 0.5.



Anderson, L.E. ard R.H., Zander. 1973, The mosses of the scutnern
Blue Ridge Province and their phytegsographic ralations.
J. Blisha Mitchell Sci. Scc. 893 13-6d.

SURJECT KEYWORDS
bryophyte flora, floristic affinities, bryophyte biclegy

FANGE OF COMMIMITIES
general southern Appalachian
GEOGRAPHIC SCOPE
Southern Appalachians
TYPE OF INFCRMATICM
qualitative (scme figures), species list
QUANTITATIVE TOPICS

Notes for Anderson and Zander (1973)

This study focused most intensely on the gorges of the Blue
Ridge escarpment, but includes some information on the region as
a whole. An annotated checklist for all moss species, with notes
on ahurdance, habitat, and total range, is given. The specles
are discussed by different types of distributions.

Of 386 species in the flora, 358 occurred in the Blue Ridge
proper, 258 in the Unaka and Smoky Mountains, and 320 in the
connecting ranges. 36% of the flora had northern affinities,

24% southern, 19% was gensrally eastern North Mmerican, and 12%
was endemic or long—distance disjunct.



Asne, W.W. 1922. Forest types of the Appalachians and Wnite
Mountains, J. Elisha Mitchell Sci, Secc. 37: 183-19B.

SUBJECT EEYWORDS
vegetation-environment relationship

RANGE OF CCOMMIMITIES
general southern Appalachian, general northern Appalachian
GEOGRAPHIC SCCPE
Southern Apcalachians, MNortheast U.5.
TYFE COF INFORMATION
qualitative
QUANTITATIVE TOPICS

Motes for Ashe (1922)

Discusses the concept of forest site and type, Dermanence
and changes in types, and separation of types. Area considered
is the whole Appalachian and White Mountain region.

The types are then listed according to life zone and
topographic position.

In the Canadian Life Zone, types include:

Highest crests (>6808 ft.)--red spruce, Alnus viridis, ard
Rhedodendron catawbiense types.

High crests and thin-sciled upper slopes (5580-600@ £t. in
NC & TN, 3508 ft. in WV)--red spruce, scuthern balsam.

Medium slopes—rad spruce.

Lower slopes and valleys (4809-5588 £t. 1n NC & TN, 3600 £t.
in WW)——red spruce, red spruce and yellew birch intergrading,
red spruce and hemlock intergrading.

Swamps—black spruce and southern balsam.



Avers, H.B. and W.W. Ashe. 19@2. Forests and forest conditions
in the southern Appalechians, In: Message from the
Pragident of the Unikted Statss. Senate Deocument No, 84:
45-59,

SUBJECT KEYWORDS
history, disturbance, legging, fire, conservation,
forest condition
EAMGE OF COMMUNITIES
general scuthern Appalachian
GEOGRAPHIC SCOPE
Southern Appalachians
TYDE OF INFORMATICH
qualitative (scme figqures)
QUANTITATIVE TOPICS

Motes for Ayers and Ashe (19G2)

This is a report of a fsderal investigation into forest
conditions, considering the guestion of creating & federal forest
reserve, The general types of forest and general forest
conditions are described for individual sections of the southern
Appalachians. The destructive effects of clearing for agri-
culture, lumnbering, and fire are described.

The forests on the west slope of the Black Mountains are
called the densest and wildest in that area. The forests on the
east slope of the Black Mountains were lighter and had burned
more. In the central interior ridges section, the Balsam Mtns.
had the densest forsst, with much spruce. The Smokies had the
most Soruce—2Z0,000 acres.



Ayers, H.B. and W.W. Ashe. 1985. The southern Appalacian
forests, U.5. Ceological Survey, Pref. Paper 37.
washington, D.C. 291 pp.

SUBJECT FEYWCRDS
history, timber statistics, fire, logging, forest cenditien

RANGE OF CCMMUNITIES
general southern Appalachian
GEOGRAPHIC SCOPE
Southern Appalachians
TYEPE OF INEFORMATION
gquantitative
QUANTITATIVE TOPICS
timber statistics

Notes for Ayers and Ashe (1935)

This report is the result of an extensive survey made by
U.S5. Geological Survey and North Carolina Geological Survey. The
entire southern Apralachian region was surveyed, with forests
mapped and chservations made of composition and condition of the
forests. Areas of forest were calculated from the maps and
ancunt of timber and corcwood estimated from arsa and average
anounts per arcesad.

The forests of the region are described by river basin, and
broken down into subbasins. The amount of land cleared and
wocded, total timber available, relative amounts of sach species,
nature of the vndergrowth and soil, reproduction of trees,
saverity of fire, and timber marketing conditions are given for
gach subbasin.

Brief descriptions of the natura, habitat, distribution, and
use of each tree species in the tegicon are gliven.



Quantitative data evaluation record for
Ayers and Ashe (1505)

TORIC
Timber stakistics

METHODS
Survey done of the entire scuthern Appalachian reglen, by river
basin and smaller watershed. Occurrence of forests was mapped
and composition and condition estimated. Area of each type was
calculated. BEmount of timber available was estimated from area
of types and average values for each type.

MUMBER OF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Area of clearsd, severely burned, and forestsd land, by river
basin. Total and average amcunts of timber and small wood by
river basin. Percentage of principal timber species in each
river basin. Total amount of timber apd small weod, and % of
principal timber species, in each watershed with the river
basins.



Bailey, J.D. 1985. A ccmprehensive rsview of the literature on
Fraser fir. M.F. Thesis, VPI and S0.

SUBJECT KEYWORDS ) .
general tree characteristics, trse planting, tree reproduction,
vegetation sampla, BWR effect on fir, fir resistance to BWA

RANGE OF COMMUNITIES
spruce-£fir, plantation

GEOGRAPHIC SCOPE
southern Appalachians

TYPE OF INFOBMATION
cquantitative (no fomm)

CUANTITATIVE TOPICS

Motes for Bailey (1935)

This thesis is a review of all types of literature regarding
Fraser fir. Subjects include morphology, history of the species,
distinctness of the species, geographic range, climate,
composition of spruce-fir communities, reproduction and growth,
various aspects of the balsam woolly adelgid and its interaction
with fir, the ssed chalcid, damage by leaffcoted pine seed bug in
plantations, and a mumber of topics relating to growing Fraser
fir for Christmas trees. Data on climate, soils, and community
composition are reproduced from sseveral sources,



Balch, R.E. 1952. Studies of the balsam woolly aphid, Adelges
picese (Ratz.) and its effects on balsam fir, Abies balsamea
(L.) Mill, Canada Dept. of Agric. Pub. 867.

SUBJECT EEYWORDS
BWd effect on f£ir, BWA infestation levels, BWA life cycle,
BWh spread, BWA response to environment
FANGE OF COHMMIMITIES
Morthern spruce-fir
CEOGRAPHIC SCOPE
Canada
TYFE OF INFORMATION
guantitative (no form)
QUANTITATIVE TOPICS

Motes for Balch (1952)

Varicus aspects of balsam woolly adelgid infestation on bal-
sam fir in eastern Canada were investigated. The taxoncmy of the
genus and history of spread in Canada and Mew England are given.
Detailed descriptions are given of the insect's appearance, dev-
elopment, and habits at different life cycle stages, its method
of feeding, population dynamics in an infestatien, natural con-
trols on populations, and its effect cn balsam fir trees. This
early paper is cited by many southern Appalachian studlies.

The harmful affects of infestation appear to be caused by
insect's saliva, Infestation on twigs causes swelling and inhi-
bition of buds. Eventually the tree dies for lack of new foli-
age. Stem attack causes abnormal wood with thickened cell walls
ard abnormal cell shapes, known as rotholz. The wood is similar
to "compression wood" produced on the bottom side of branches and
oroduced in response to auxin application. Experiments on con-
duction of cut wood showed that the rothelz did not conduct water
well. They also showed that conduction in fir is done enly in
youngest few rings. Increased growth is followed by rapid death.

The primary naturzl ceontreols on EWA pooulations ars resis-
tance of the trees and cold winksts.



Barden, L.5. 1978. Segrowth of shrubs in grassy balds of the
southern Appalachians after prescribed burning. Castanes
43: 238-246.

SUBJECT XEYWCRDS
succession, fire, commanity maintenance, animal food habits,
browsing
EANGE OF COMMUNITIES
high elevation successicnal
GEOGRAPHIC ECOPE
Balsam Mtns.
TYPE OF INPORMATICH
guantitative
QUANTITATIVE TOPICS
succession & browsing

Notes for Barden ({1973)

Studied regrowth of shrubs after contreolled burning of shrub
and herb-dominated successional vegetaticn. Burning was done to
control woody growth on open bald-like lands occurring where
spruce-fir forest was destroved by logging and fire in the early
1968's. Sam Knob, Graveyard Ricge, and Tennent Mtn., which haa
been burned, respectively, 1, 2, and 3 years before, were sam-
pled. Cover of pre-fire and current shrub crowns was measured in
plots, herb cover was measured by line-intercept metheod, and % of
shrub twics browsed in the previous winter was sstimated.

Browsing by deer and rabbits appeared to be a significant
factor affecting the recovery of shrubs, but decreased greatly by
3 years after the burn. Heavily browssed species, such as Rhodo-
derndron catawblense, Kalmia latifolia, and Vaccinium constablaei
wers slower to recover than unbrowsed shrubs such as Pleris
floribunda.

To keep the area cpen, burning would be needed every 19
vears, or less if complete killing did not occur, Estimated
natural frecquency of fires this severe is l00-20@ years. Thus,
natural fire could not eliminate the shrubs or maintain bald
yegetation.



quantitative data evaluation record for
Barden (1978)

TOPIC
succession & browsing

METHODS
gampled successional former spruce-fir sites at Sam Knob, Grave-
yard Ridge, and Tennant Mounktain, control burped 1,2, and 1 years
previously, in arsas where fire had top-killed shrubs. Measured
prefire and current shrub cancpy radius in 5 m radius plots.
Estimated % of twigs browsed in previous winter. Measured herb
cover by line-intercept method. Est. dia. of old spruce & fir.

NUMEER CF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
% cover of herbs of species at each site. Prefire and current %
cover of shrubs by species in sach site. Estimated spruce and
fir basal area before logging. Plot of % of prefire cover
recovered by top-killed shrubs of 4 species in the 3 stands,
Plot of % of twigs browsed on shrubs of 4 species in the 3
stands.



Barden, L.S, and F.W. Wocds, 1973. Characteristics of lightning
fires in the scuthern Appalachians. Tall Timbers Fire Zeol.
Conf. Broc. 13: 345=361.

SUBJECT EEYWCORDS
fire

RANGE COF CCMMIRITIES

general southern Appalachian
GECGRAFHIC SCOPE

Morth Carelina, Tenness=e
TYFE OF INECRMATION

guantitative
QUANTITATIVE TOPICS

Fire

Motes for Barden and Woods (1973)

Gives results of a study of 12 years of Park Service ard
Forest Service fire records for Great Smoky Mountains Natiocnal
Park, Mantahala, Pisgan, and Cherokee National Forests. Number
or § distribution of lightning and man-caused fire occurrences
were examined by season, elevation, size, severlty, and occur-
rence in pine or hardwood forast.

Most lightning fires occurred in April-August, with 48% in
May, the heaviest month. Man-caused fires occurred in March-May
and Cctober-December , with more in the spring. The area as a
whole averaged 6 lightning fires/year/408,300 ha, The size class
distribution of lightning and man-caused fires is similar, with
glightly more very large fires being man-caused.

Lightning fires wers more common at higher elevations than
man-caused fires. WVery few [ires occurred at high elevation,
with only 2 recorded above 1524 m. Apparently none cocurred in
spruce-fir forests.



fQuantitative data evaluation record for
Barden and Woods (1973)

TOPIC _
Fire
Used fire records for Great Smoky Mountains National Park and
Cherckes, Pisgsh, and Mantzhals Naticnal Forests.

NIFEER OF SAMPLES: FERMANFNT PLOTS:

DATA PRESENTEL
Mumber of fires in each area. Bar graphs of % distribution of
man-caused and lightning fires by month, by size classes of fire,
and by elevatien zone. Bar graphs of area burned by man-causad
and lightning fires by month. Number of fires cbsesrved and
expected by elevation zope, with chi sguars test. Bar graphs of
mmber of lightning fires cccurring before, during, and after
May. Bar graphs of nmumber of lightning fires starting in pine
and hardwocds, by elevaticn zones. Bar graph of % distribution
of lightning and man-causad fires by severity class.



Barry, P.J. and H.L. Lambert. 1982. 5tatus and post suppression
avaluation of balsam woolly aphid infestations on Rean
Mountain, Teecans Ranger Districk, Pisgah Mational Forest,
MC. USFA Forest Service, Forest Pest Management, Ashevilla
Field Office, Report Mo, B2-1-22.

SUBJECT EEYWORDS
BwR infestation levels, BWA control

RANGE OF COMMUMITIES
spruce-fir
GEQOGRAPHIC =0CPE
Boan Men.
TYPE OF INFORMATION
quantitative
QUANTITATIVE TOPICS
By infestation levels & BHR control

Motes for Barry and Lambert (1982)

This report gives results of ground surveys for BWA on Roan
Mountain in 1981, Post control evaluation in 1979 and 1920
shewed that the previcus program cf spraying every 3 years was
not effective, so spraying was increased to every 2 years. The
aastern part, along roads and trails from Carver's Gap to Toll
House Gap, was sprayed in Sepkembsr 1981. 1/18 acre clrcular
plots, 1-3 chains away from roads or trails at 1/5 mile
intervals, werea sampled before and after spraying, and in areas
not sprayed sipce 1978 or 1979. Infestations were found only in
areas not sprayed since 1978 (Balsam Road and Appalachian Trail-
Carver's Gap area). Spraying of the Appalachian Trail-Carver's
Gap area in 1981 reduced live eggs by 97%, adults by 43%, and
infested trees by 66%.

It was concluded that the spray program is effective and
sheuld be continued,



Cuantitative data evaluation record Zor
Barry and Lamoert (1982}

ToPIC
EWA infestation levels & EWA control

METHCODS
study in the BWA protection zones established within 200 feet of
reads and trails at Roan Mountain. Sampled 42 1/10 acre circular
plots, 1-3 chains from read or trail at 1/5 mile Intervals.
Examined lower 5 feet of trees with magnification for adelgids or
eggs. 20 plots in area sprayed in 1981 (Carver's Gap to Toll
House Gap) sampled both before and after spraving.

NUMBER OF SAMPLES: 42 PERMANENT PLOTS:

DATA PRESENTED
Total number of plots and trees sampled and % infested, in
supdivisions of the treated and untreatsd areas,
Comparison of number of eggs and adult adelgids on trees in
3 infested plots, before and after spraying. (These were the only
infested plots in the 1981 spray artea).



Barry, P.J. and T.M. Cprean III. 1979. Evaluaticn of balsam
woolly aphid en Roan Mountain, Toecane Ranger District,
pisgah National Forest, Morth Carolina, 137%. USDA Forest
Sarvice, Southeast Arsa, State and Private Forestry, Forest
Insect & Disease Management Report No. 79-1-12.

SUBJECT HEYWORDS
WA infestation levels, EWA control

RANGE OF COMMINITIES
spruce-fir
GEOGRAPHIC SCOPE
Roan Mtn.
TYPE OF INECRMATION
gualitative (scme figures), map
QUANTITATIVE TOPICS

Motes for Barry and Oprean (1973)

This report gives results of aerial surveys of B5@ acres of
spruce-fir and ground surveys of 408 acres in 1978. 52 plots
were sampled at 1/10 mile intervals within the protection zones
(208 feet from roads and trails) at State Read 1348, Balsam Reoad,
Appalachian Trail, Roan High Bluff trail, and Rhododendron
Gardens. Point sample plots based on & BAF of 18 were examined
for infestation.

A map is given of previously discoversed and newly discovered
infestations. New infestations were found south and west of Tell
House Gap and in the Fhododendron Gardens. ©Old infestations
occurred below Balsam Road, where most of the firs were dead, and
up from Carver's Gap along the Appalachian Trail.

A table is given of stems and acreage treated by mechanical
ard chemical means, in 1976-1978. Treatment in 1978 covered the
Appalachian Trail from Toll House Gap to Carver's Gap, the old
hotal site, Toll House Picnic Area, and the Roan High Bluff
trail.

The survey found 12% of the plots and only 4% of the trees
in the protection boundaries were infested, indicating contral
was effective,



Becking, R.W. and J.5. Olson. 1978. Remeasursment of permanent
vegetation plots in the Great Smoky Mountains Mational Park,
Tennessse, (184, and the implications of climatic change on
vegetation. Oak Ridge National Labeoratory, Envi, Sci. Div.,
Publ. 1111. CRNL-TM-5083. 98pp.

SUBJECT KEYWORDS
vegetation sample, climate, trse growth, Dopulation dynamics,
climatic change, study methods

RANGE OF COMMUNITIES
spruce-fir, besch gap, heath bald

GEOGRAPHIC ECOPE
Great Smoky MEns.

TYPE COF INEFCEMATICHN
quantitative

OUANTITATIVE TORPICS
vegetation sample, climate

Motes for Becking and Olson (1978)

This paper compares 1976 data with data taken by Whittaker
ard Becking in 1959, but apparently not previously published. It
alsn makes usa of, and cites, a mumker of papers on climate in
the mountains., It also gives unpublished data from the 1969 M.S.
thesis of L.A. Stephens of Univ. Tenn.-Knoxville,

Based on plot by plot description of vegetation, most
spruce-fir has been skable since 1959, with little mortality,
excent for catastrophic blowdowns on Mt. LeConte.

The paper contains extensive discussion of potential impact
of rising global temperatures caused by rising CC2 levels. It
argues that even a 1 degree C rise in average tsmperature could
narrow the spruce-fir zone, possibly eliminating fir.

There is also extensive discussion on the details of
establishing and monitering permanent plots.



Quantitative data evaluation record for
Becking and Olsen (1978)

TOPIC
Climate

METHCDS
Used data from Stephens (1963) from 4 weather staticns in the
Great Smoky Mountains.

NUMBER OF SAMFLES: 4 PERMANENMT PLOTSE
DATA PRESENTED
Monthly mean, mean max. and mean min. temperatures.
Monthly max. and min. temperatures.
Mean monthly precipitation and predicted seil molsture balance.
Frost free season.

Effect of potential C02-induced climate change on elevaticnal
zones of climate and vegetation.

Quantitative data evaluation record for
Becking and Olson (1978)

TOPIC
Vegetation sample

METHODS
Used permarent plots established in 1959. (Selection of plots not
described). 20 plots total, 7 in spruce-fir, .1 ha (28x5@ m).
Trees tagged, plots surveyed in., Measured tree dbh, approx.
map location in plot. Cored selected trees and measured height.

NIMEER OF SAMPLES: 7 PERMANENT PLOTS: ¥

DATA ZFRESENTED
Tree density and basal area per ha, by 10 inch size classes, for
1959 and 1976 data, for live and dead trees.

Lecation of 2ach site.,
Zareral yegekhtlion change sincs L1558,



Berry, C.R. 1964. Differences in concentrations of surface
oxidant between valley and meuntaintop conditions in the
southern Appalachians. Jour. Air Pellution Control Assoc.
14: 238-239.

SUEJECT XEYWORDS
air pollution

RANGE OF COMMUMITIES

general southern Appalachian
GECGRAPHIC SCOPE

Morth Carolina, West Virginia
TYPE OF IMFCRMATICH

guantitative (no form)
QUANTITATIVE TOPICS

Notes f£or Berry (1964)

This study examined diurnal variaticn of oxidant concen-
tratiens in valley and mountaintop sites. Oxidants wers measured
using coomercial “ozone" recorders. Concentrations were recorded
in a valley in Pocahentas Co., WV on June 9-July 6, 1961, on a
mountaintop around 5888 £t. near Asheville, NC on June 19-

July 18, 1962, and simultanecusly on the mountaintep and in 2
valley near Asheville cn July 6-8, 13962. Plots of heourly average
concentrations are given.

All records showed strong diurnal variation in concentra-
ticn. Both valley sites had the highest levels near midday. The
mountaintop had the highest levels at night. Diurnal variation
may be caused by destruction of oxidants at the ground at night,
or by diurnal trapsport. Multiple recorders are needed to track
movement of oxidants to distinguish these possibilities.



Bogle, M.A., and R.R. Turner. 1984. Lead in vegetation, forest
floor material, and soils of the spruce-fir zone, Great
Smoky Mountains National Park. In: P.3, White (ed). The
Scuthern Appalachian Spruce-Fir Ecosystem: Its 3iology and
Threats. HPS Research/Bescurces Man. Sepk. SER=-71,

SUBJECT KEYWOFRDS
heavy metal concentrations, air pellution, atmospheric deposition

RAMGE OF COMMUNITIES
spruce-£ir
GEQGHAPHIC S00PE
Gresat Smoky Mins., Northeast U.5.
TIPE OF INEOBMATICH
quantitative
QUANTITATIVE TOPICS
heavy metal concentrations

Notes for Bogle and Turner (1984)

This paper discusses results of a 1982 study of lead concen-
trations in vegetation, litter, and soil of the Great Smoky Mtn.
spruce-fir zone. The conly other study done in the Smokies had
found very high levels.

Samples were taken at Double Springs Gap, Clingmans Dome
Read, Mt. Colllins, Mt. LeConte, and Mt. Kephart, Grab samples
of tree foliage, wood cores, roots, litter, fermentation, and
tamus layer, and soil A and B horizon were taken and analysed for
lead. Quality insurance procedures are described. Some results
are presented here and compared with New England and Eurcpe.

Lead concentrations were genstally much lower than those in
New England and Europe. Roots contained more lead than wood,
wnich has more than foliage. Older foliage of spruce and f£ir had
mors than younger. The 5 sites in the Snokies did not differ,
Higher concentration in old foliage and wood of fir show that it
accumulates lead. Birch accumalates even more, Within sites
lead concentration is higher in more deccmpossd layers of the
forest flood. There is no evidence that lead moves into the
mineral soil, This stody found moech lower lead lewvels than the
earlier study at the same sites, sucgestiing samole contamination.



Quantitative data evaluation record Ifor
Bogle and Turner (1984)

TOPIC
heavy metal concentrations

METHCDS
Sampled at 5 spruce-fir sites in the Smokies. Collected pooled
grab samples of old and new spruce and fir foliage, birch
foliage, cores of hole wood, roots, litter, fermentation, and
humus layers, and mineral soil. Oxidized and dissolved samples,
and analysed for Pb by atomic absorption spectrophotometry.
Thorough guality assurance measures followed are detailed.

NUMBER OF SEMPLES: PERMANENT PLOTS:

DATA PRESENTED
Mean and standard deviation of Fb concentration in old and new
spruce and fir foliage and birch foliage at 3 sites. Mean
foliage and forest flcor Fb concentration from this study and
other studies of sties in the Smokies, New England, and Eurcps.
Mean and standard deviation of Pb concentration in littsr, fer-
mentation, and humus layers at Mt. Collins and Double Springs
Gap, from this study and previous studies. Bar graph of Fb
concentration in the 3 layers at each of the 5 sites.



Bogucki, D.J. 197@. Debris slides ard related flocd damage
associated with the September 1, 1951 cloudburst in the Mt.
LeConte-Sugarland Meuntain Area, Great Smoky Mountains
National Park. PhD. Dissertation, Univy. of Tenn.,
Knoxville.

SUBJECT KEYWORDS
landslides, gecmorphology, climate, hydrology, soil properties,
geology

RANGE COF COMMIMITIES
general southern Appalachian

GECGRAFHIC SCOPE
Great Smoky Mtns.

TYPE COF INFORMATION
quantitative, map

QUANTITATIVE TOPICS
climate & hydrology, soil properties

Notes for Bogucki (1974)

This was an intensive study of the factors associated with
the debris slides of Sept. 1, 1951, focusing on the Alum Cave
watershed, which had the most damage. Geolegy (kind of rock,
strike, and dip), gecmorphology (slope, profile, presence of
colluvivm and alluvium), soils (pH, K, P, Al, Fe, and clay
mineralegy), and vegetation indicators (scarred trees, oriented
logs) were examined., »Rerial photography was done, slides mepped,
and 19 slides surveyed. Weather records and TVA hydrological
reports wers used to estimate the amount of rainfall and runoff.

The stoom dropped possibly 6.5 in. of raip in the watershed
with peak discharge on Alum Cave Creek 8-18 feet deep.

A map is given of the 41 slide scars. The size and shape of
the scars are described in detail. 8Slide heads were on slopes
around 49 degress, wheres slope corresponded to bedrock dip.
Regolith apparently slid off of bedrock. 3Soils were Inceptisols,
None of the soils had 2:1 expanding clays.

All slides were in virgin vegetation, with no relation
with vegetation type. Although loss of vegetation is often
blamed for causing landslides, mature forest increases infil-
sration and slope weight, which could increase the probability.



Cuantitative dats evaluation rscord for
Boqucki (197@)

TCPIC
Climate & hydrology
METHCDS
Used weather station data and informaticon on the storm from
the 1J.5. Weather Bureau and TVA. Used estimated stream discharge
data Erom TWA.

MUMBER OF ESAMFELES: PERMANENT FLOTS:

DATA PRESENTED
Monthly precipitation at Clingmans Dome and Gatlinburg., Plot of
altitudinal precipitation variation from Smallshaw (1953).
Storm times and precipitation at various stations in the Smokies
on Sept. 1, 1951. Cumilative precipitation curve for that day
from Clingmans Dome. Calculated peak discharges for various
points on variocus creeks. Rainfall amount and duration for other
major slide—causing storms. Map and table of 10@-year storm
rainfall suounts. Mean number of Eminderstorms in Snokies, and
muarnber of days of intense precipitation, by month, 1936-1%63.

Ouantitative data evaluation record for
Bogucki (1978)

ToPIC
Soil properties

METHCDS
Sampled 11 soil pits aleng 4 slide tracks in Alum Cave watsrzshed.
Selection criteria not given. Analysed soil for pH, extractable
Fe and Al, K, P, ard acidity. Did ¥-ray diffraction to identify
clay minerals.

YUMBER OF SAMPLES: 11 ~ DERMANENT FLOTS:

DATA DRESENTED
S50il pH, K, P, Al, Fe, and acidity, by 13 cm depth intervals, for
each of the 1l soil pits. Plots of these data vs. depth for
representative well-develcped and little-developed soils.
Gualitative discussion of clay mineralogy.



Boner, R.R. 1979. Effects of Fraser Pir Death on Pogulation
Dynamics in Southern Appalachian Boreal Ecosystems, M5
Thesis, Univ. Tenn.-Enoxvilla.

SUBJECT KEYWORDS
vegetation sample, EWA ecological effescts, geomorpholcgy,
vegetaticn-envirorment relationship
RANGE OF COMMUNITIES
spruce-£ir
GEQOGRAPHIC SCOPE
Great Smoky MEns., Black Mtns.
TYPE OF INFORMATICN
guantitative
QUANTITATIVE TOPICS
vegetation sample & vegetation-envirorment relationship,
gecmorphology

Notes for Bomer (1979)

Begins with a general review of literature on climate, geo-
logy, flora, and vegetaktion. Stands were sampled in the Smokies
& Black Mtns., representing undisturbed forest and forest at
various ages after balsam woolly adelgid aktack. Trees, saplings,
gubsaplings, and grouxl Cover wWwere measured, as well as sits
tepographic factors ard stand condition.

Undisturbed stands had overstory density of 354.7 stems/ac
with basal area of 205.6 sg. ft./ac sbove 6008 ft. and 280 stems/
ac with basal area of 232 sg. ft./ac below 6800 f:. Infestsd
stands had decreased overstory density and basal area.

Sapling densities in aphid-infested stands were lower 5-18
years after attack, higher 11-20 years after attack. Fir
seedlings and Rubus increased with time since attack, while
Vaccinium erythrocarpum, Viburnum alnifolium, Oxalis acetosella,
and moss cover decreasad,

Correlations were done between site and vegetation variables
with various results. In undisturbed stands Rubus and Oxalis
were positively correlated with drier sites and exposad rock.

Amount of aphid-caused fir death was a good predictor of
Rubus and subsapling density.



Cuantitative data evaluation reccrd for
Bonaer (19/9)

TOPIC
Gecmorphology

METHCDS
Stands selected for vegetation sample, on basis of date and
amount of balsam woolly adelgid infestation and minimal other
disturbance, Randomly located .1 acre circular plots.
Obeerved slope, slope position, form, aspect, % rock exposed.

WUMBER OF SAMPLES: 14 PERMANENT PLOTS:

DATA PRESEMTED
Significant (5%) correlation coefficients among elevation,
aspect, slope angle, slope form, and surface rock, for disturbed

stands, undisturbed stands, and stands greatsr or less than
6308 fest elev.

Cuantitative data evaluaticon record for
Boner (1979)

TOPIC

Vegetation sample & vegetation-envirorment relationship

METHCDS
Stands sslected to represent different dates and amounts of
balsam woolly adelgid infestation, and minimal other disturbance.
Randomly locatsd .1 acre circular plots, correctaed for slope,
Measured tree don, tallied saplings and shrubs in subplots.
Estimated herb cover in subplots. WNoted canopy closure and over-
story condition, site slope, asoect, position, % rock, =tc.

NUMZER OF S5AMPLES: 184 PERMANENT PLOTS:

DATA PRESENTED
Cverstory Sensity, basal area, sapling and subsapling density,
hers layer § cover of disturbed and undisturbed (by BWA) stands.
Relative density by diameter size classes & species for
urdisturted and different-aged disturbed stands. Correlzsticons
ameng vegetation variables & site variables. Multiple regres-
sicn of vegetation and =zite warisbles,



Bratton, S.P. and P.S5. White. In Press. Rare plant sites and
recreational: visitation on Mt. LeConte, Proc. Conf. on

Social Research in Mational Parks and Wildland Areas,

SUBJECT KEYWORDS
Rare species, recrsation

RANGE OF CCMMUNITIES
spruce-£ir, Rock outcrops, Seepage areas
GECCRAFHIC SCOPE
Great Smoky Mtns.
TYPE OF INFORMATICHN
Qualitative
QUANTITATIVE TOPICS

Motes for Bratton and White (in press)

This is a short article describing visitor impact on ClLifftopss
Mt. LeConts. Annual visitation ca. 2@,080. The rocky cutcrops
{exposed and not under spruce-fir canopy), are a very important
site, floristically, as many rare plants occur hers. NOTE:

publication held up by change in aditors.



Bratton, 5.P. ard P.L, Whittaker. 1977. Gr=at Smoky Mountain
Mational Park: disturbance and wisitakion on Mt. LeConte.
USDI, Mational Park Service,Scutheast Begion, Rep. Zor the
supt. 53 po.

SUBITECT EEYWOEDS
Disturbance, Conservation, mecreation

HANGE OF COMMINITIES
Spruce-fir, Ceneral
GECGRAFHIC SCOPE
Great Smolky Mtns.
TYPE OF INEOBMATICN
Quantitative (no form)
QUANTITATIVE TOPICS

Motes for Bratton and wWhittaker (1977)

This is an analysis of visitation levels and visitor impacts
{hikers and horses) on Mt. LeConte. There is some data om exotic
gpacies, NOTE: Mo vegetation data included on community structure
(composiktion,ete.



fratton, S.P., L.L. Stromberz, and M.E. Harmon. 1982. Firewocod-
gathering impacts in backcountry campsites in Great Smoky
Mountains National Park. Environ. Manage, 6: 63-71.

SUBJECT EETWORDS
disturbance, recreation, nutrient cycles

BANGE OF CCOMMUNITIES
general scuthern Appalachian
GEOGRAPHIC SCOPE
Great Smoky Mtns.
TYFE CF INFORMATICN
quantitative
QUANTITATIVE TOPICS
disturbance

Motes for Bratton, Stromberg, and Harmon (1982)

This study examined the effect of trampling and firewcod-
gathering at backcountry shelters and campsites throughout the
Smokies. Two of the 8 sampled sites were in spruce-fir forest.
Sites were divided into impact classes-—site center, transition
area, firswood-gathering area, and unused forest control. In
each, forest canopy and understory, forest fuels, and soil
compacticn were sampled.

A tendency toward canopy opening was found in centers of all
sites, but was particularly strong in spruce-fir, Canopy basal
arga and small stems were reduced in the site centers but oot in
the firewood-gathering areas. [Dead stems were reduced in all
3 impact classes, primarily in small size classes.

A carbon cycle moedel, originally done for tulip poplar
forest, was modified to examine the effect of litker and wood
removal., Collection of firewood appears to have relatively
small effects on nutrient cycling. It may have impacts over 58-
78 years in continucusly-used sites. Trampling of litter, if the
litter is removed from the site, is much more important,
sariously depleting soil crganic makttsr.



Quantitative data evalustion record Zor
Bratton, Stromberg, and Hammen (1982)

TOBRIC
disturbance

HETHODS
sampled backcountry shelters and campsites in spruce-fir, cove,
and red oak forest, Measursed 2ll live and dead stems and stumps
in 3-5 S@x20 m plots in 4 impact classes. Counted understory
arnd shrub stems in 3 size classes and estimated shrub and herb
cover in subplots. Sampled fuels on line kransects. Tallied
brge scars, stumps, fire pits, and bare ground.

NUMBER CF SAMPLES: & PERMAMNENT PLOTS:

DATA PRESENTED
Average live and dead basal area and density of canopy trses, ard
urderstory basal area and density, for esch impact class.
Density of spruce and fir seedlings and % of understory in each
of the 2 spruce-fir sites—Ice Water Spring & Mt. Collins, for
each impact class. Cover of each of the 3 understory size
classes in esch impact class. Plots of stem density vs. size for
live ard dead stems in each impact class. Plots of depletion of
each fuel size class in each impact class. 2Amcunt of fuel of
mach size in each impact class, ard % of amount in control plots.



Sratton, 5.9, ,P.5.%hite and M.E.Harmon.Disturbance and recovery of
olant communities in GSMMPisuccessional dymamics/mnaturalness
no. 42-79. in:Hemstrong,M.3. and J.F.Pranklin, eds. Successi
onal research and environmental pollutant monitorirg assoc.w
/Bigsphers Reserves. 1U.S. Nat, Comm. for Man and 3icsphere.

SUBJECT BEETWORDS
Conservation, Disturbance, BWA Infestation Lavels, Tice,
General Succession

RANGE OF COMPEMNITIES
General Mountain Vegetzticon

GEQGRAPHIC 3CCFE
Great Smoky Mtns.

TYFE OF INPCRMATION
Qualitative

QUANTITATIVE TCPICS

Motes for Bratton, White, and Harmon (1581)

This is a review article on human disturbance (including indirect
affects such as the introduction of WaA) in the GSMNP. Logging
nistory is reviewed as well. Whittakers (1956) population distrib
ution for Frasers fir is reproduced. BWA information comes from
Hay et.al, (1978). NOTE: No original quantitative data.



Brocks, A.B. 1911. Forestry and Wood Industries. West Virginia
Gaologic Surmew, Val. 5.

SUBJECT HEYWORDS
histery, disturbance, logging, fire, timber statistics,
insect damege, air pollution, vegetation patterns
RANGE OF COMMIMNITIES
spruce=-fir
GECGRAPHIC SCOPE
West Virginia
TYPE OF INFORMATICH
cquantitative (no form)
QUANTITATIVE TCPICS

Motes for Brooks (1911)

An extensive review of all aspects of forestry in West
virginia, including kinds of forests, nature of the original
forest, species of native woody plants, values of forests,
destructive agents, present forest conditions, wood manufacturing
industries, and recommendations for future protection. The
destruction by logging and fires is described. The list of
destructive agents includes not only fire, weather, insecks, and
fungi, but also smoke and gasses from ccke ovens and smelters.

Each county is described in relation to its topography,
present forest conditions, original forest conditions, and lumber
industry.



grown, .M. 1933, The Vegetation of Roan Mountgin: an Bocologicel
Study. PhD. Dissertation, Duke University.

SUBTECT KEYWORDS
vegetation sample, succession, community maintsnance, scotones,
climate
BANGE OF COMMIIMITIES
spruce-fir, grassy bald, heath bald; northern hardwoods
GEOGRAFHIC SCOFE
Boan Min.
TYPE OF INFCRMATION
Quantitative
QUANTITATIVE TOPICS
Vegetation sample, climate

Motes for Brown (1938)

This study involved intensive phytoscciclogical sampling and
cbhservations of the high elevation communities on Roan Mtn. The
data and cbservations are also published in Brown (1941).

Quadrat samples were taken in spruce-fir, beech-maple, alder
bald, rhododerdron bald, ard grassy bald. Two stands of virgin
spruce-fir forest were sampled just before logging in 1934. Data
are presented cn commnity compositicon and structure,

The spruce-fir forest was found to be healthy, with trees in
S different size classes. Spruce and fir trees were invading
grassy and rhodeodendron balds, often advancing as a wedge aleong
the hardwood forest-bald ecotone. Seedlings generally establish
in moss or by rocks, but can invade grass clumps. A bed of
Polytrichum at the edge of the forest provides a good ssedbed.

Diagrams are given of the structure of the ecotones. Coni-
fers with distinctive cpen—grown form occur back in the spruce-
Eir forest, GSkeletons of open-grown rhododendrons are also found
in the forest. The upper 50 m of spruce-fir has no krees over
158 vears old and no dead logs on the grournd. It appears that in
the last century, 1280 acres of grassy bald has become spruce-fir,
and 25-50 acres of rhodedendron has also been invadec.



Quantitative date evaluation rscord. for
Braown (1938)

ToPiC
Vegetation sample

METHCDS
Sampled stands in all of the high elevation communities on Reoan
Mountain, imcluding 2 virgin spruce-fir stands. Sampled guadrats
of size determined by experiment as described by Cain (1932).
Tallied trees by dbh class and strata, tallied shrubs by height
class and estimated herb cover class (Braun-Blanguet).

HUMBER CF SAMPLES: PERMAMENT PLOTS:

DATA PRESENTED
The data presented in this dissertation are the same as those
presented in Brown (1941}).

Quantitative data evaluation record for
Brown (1538)

TOPIC
Climate

METHODS
Becording rain guages runm by TVA at Cloudland, established Jan.
1935. U.5. Weather Bureau stations were operated at Johnscn
City, ™ and Banner Elk, NC. Camp records kept during field work
in the sumer of 1934 and 1936.
Mean monthly temperature of Roan Mth. was extrapolated from
Johnson City and Banner Elk reccrds.

WIMBER OF SAMPLES: PERMRNENT PLOTS:

DATA PRESENTED
Data presented ara the same presented in Brown (1941)




Srown, D.M. 1941. Vegetation of Rocan Mountain: a

phytogecgraphical and successicnal study. Eool. Monoge.
11: 61-97

SUBIECT HEYWORDS
Vegetation sample, community maintenance, succession, ecotones,
climate
FANGE OF QOMMUMITIES
Spruce-fir, grassy bald, heath bald, northern hardwoods
GEOGRAPHIC SCOPE
Roan MEn.
TYPE OF INPORMATICN
ouantitative
QUANTITATIVE TOPICS
Vegetation sample, climate

Notes for Brown (1941)

This paper reports on detailed studies of phytosociology
arnd observations on svccession ak Roan Mountain., Plot samples
of all strata wers taken in spruce-fir, beech-maple (northern
hardwoods) , shrub and grassy balds. Stands of virgin spruce-fir
were sampled just before legging in 1934, Data are presentsed on
the vegetational structure of sach community, and on the fre-
quency, density, cover, and basal area of species. Brsakdowns of
basal area and density by size class are also given.

The virgin spruce-fir was healthy, with trees in a range of
size classes. Observations of logged (unburned) areas found
initial growth of sedges, followed by invasion of Rubus,
Sambucus, and Prunus, and eventual return of conifers.

Grassy bald was being invaded by spruce-fir, rhododendron,
and alder, A bed of Polytrichum at the forest edge provides a
favorable place for conifer seedlings. Open-grown trees and tree
age adjacent to bald suggest thak about 170 acres of spruce-fir
has invaded bald in the last century. Spruce-fir alsoc invades
rhododandron bald, which invades grassy bald. 25-5@ acres of
rhodedendron bald estimated recently invaded by conifers. Dead
ard shaded shrubs retain evidence of having gSrown Lo the open,



Quantitative data evaluation rscord for
Brown (1941}

TOPIC
Climate

METHCOS
Precipitation data taken and chservaticns of cloud cover made
at Cloudland on Rean Mtn., during 1935-1937.
Data also used from US Weather Bureau stations at Johnson City,
™™ and Banner g£lk, NC.

HUMBER GOF SAMPLES: PERMBNENT BLOTS: n

DATA PRESENTED
Plot of mean weekly precipitaticn on Recan Mountain in 1936, 1937,
ard 1938. Plot of mean monthly precipitation at Banmer Elk and
Johnsen City. Plot of mean monthly temperatures at Banner Elk
and Johnson City, and predicted temoeraturss for Roan Mountain.

Quantitative data evaluation record for
Brown (1941)

TOPIC
Vegetation sample

METHODS
Sampled various sites on the Roan massif; in spruce-fir, beech-
maple (northern hardwoods), grassy bald, rhocdcdendron bald, and
alder bald., Plot size was determined by minimum area experiment.
Plots were uniformly distributed on a grid in each stand. Trees
tallied by dbh class and strata, shrubs tallied by height class,
herb cover class (Braun-2lanquet) estimated.

NIMBER OF SAMPLES: PERMANENT PLOTS: 2

CATA PRESENTED
Dizgrams of cover class of each stratum in the foresst and shrub
communities. Fragquency of sach species in all stands and cover
class of each species in bald stands. Freguency distributicn of
sover classes for each species in each community., 3Sasal area and
density of tr2e spp. in each forest stand. Average relative and
absoluce basal arsa far s2ach community. Numoer and tasal arfaa of
tre@s in varicus size classes, oy speciss for sach forest commu-
nity. Density of woody spo. € 12 fh, tall, by height class, in
forast ard shrun communicias, % of spo. 1o @ach frequency olass,



Brown, D.M. 1253. Conifer transplants to a grassy bald on Roan
Mountain. Ecology 34: 614-617.

SUBJECT EEYWORDS
camunity maintenance, tree planting

RANCEE OF COMMUMITIES
grassy bald

GEOGRARPHIC SC0PE
Hoan Mtn.

TYPE OF INFORMATICHN
Quantitative

QUANTITATIVE TORPICS
tree planting

Motes for Brown (1953)

This article describes results of experiments transplanting
spruce and fir ssedlings to the open part of Round Bald on Roan
Mountain, where they were not naturally invading. 3-5-year-old
seedlings, collected in local spruce-fir forest, were trans-
planted individually and with large blocks of forest soil,
Survival curves and height growth data acfter 12 years are given.
Mo major difference was found betwesn seedlings transplanted
directly and those in soil blocks. Plots fenced against grazing
showed mich better survival and growth. After 12 years, only 1%
of the fir and 12% of the spruce survived in the unfenced area.
Se=dlings orotected from wind by a screen had higher surviwval
rates than unprotected seedlings.

This experiment shows that spruce and fir seedlings are
capable of growing in the bald, The limiting factor must be in
the sarlier stages--dispersal, germination, and establishment.



Quantitative data evalvation record for
Brown (1953)

TOPIC
tree planting

METHODS
186 individual spruce and fir seedlings, and seedlings in large
blocks of soil, were transplanted from spruce-fir forest into a
plot on the sumit of Round Bald near Roan Mtn. Part fenced from
grazing, part secreened from wind, part unprotected. Survival
ard height growth of the seedlings wers followed over a l2-year
period.

NUMBER OF EAMPLES: PEFMANENT BFLOTS: ¥

DATA PRESENTED
survival curves of spruce and fir sesdlings in fenced and
unfenced plots, and in plots shielded and unshislded fram the
wind, Numbers surviving in soil blocks. Growth curves for
spruce and fir in fenced ard unfenced plots. Growth of spruce
and fir seedlings in soil blocks.



Busing, R.T. 1985. Gap and Stand Dynamics of a Southern
Appalachian Spruce-Fir Forest. Phd. Dissertation. Univ, of
Tennessee-Kncxville

HIBJECT EEYWORDS
population dynamics, tree reproduction, gap dymamics, modelling,
tree spatial patterns, tree ages
RANGE OF COMMUMITIES
spruce=-~£ir
GEOGRAPHIC SCOPE
Great Smoky MEns.
TYPE OF INFORMATION
quantitative, mathematical model
QUANTITATIVE TOPICS
gap dynamics, tree ages & population dynamics, modelling,
tree spatial patterns

Motes for Busing (1985)

Investigated old-growth spruce-fir forest dynamics in Great
smoky Mountains by field study and computer simulation, focusing
on gap dynamics. Trees invading gaps wers sampled and ralated to
gap characteristics and gap-making species. Canopy-understory
interactions wers determined, and a model for species-by-species
gap phase replacement probabilites derived.

Advance regeneration of the shade-tolerant spruce and fir is
highly successful at capturing gaps. Fir capturss most gaps,
regardless of gapmaker species. Only a slight tendency toward
reciprocal regensration of spruce and fir was noted. Spruce's
longer canopy residence time offsets its poorer gep capturs rate
and maintains its deminance. Birch and other hardwoods capture
enocugh gaps to remain a minor part of the forest.

A computer modsl, modified from the FORET model, was
constructed for forssts such as the sample area. Simulations
were run for long-temm effects of balsam woolly adelgid infesta-
tion, reduced spruce growth rate, and combinations. BWA damage
resulted in a spruce-doeminated forest. Mederately severs spruce
growth decline with fir produced a fir-birch forest. Spruce de-
cline with fir infestation allowed spruce to continue dominance.



fuantitative data evaluation record for
Busing (1985)

TOPIC
modelling

METHCDS
Model constructed by modifying FORET model and using field data
from this study. Model covered spruce, fir, and 4 hardwood
species. Recruitment of seedlings greatly medified to consider
lecation relative to large trees, effect of tree species on
seadling species, space competition between seedlings, and
relative growth rate of seedling species.

MOMBER CF SAMPLES: FPERMANENT PLOTS:

DATE PRESENTED
Table of parametsrs ussed in the model.
Plots of simulated total and relative biomass and density for
various sitvuations: Normal stand dynamics shown by model.
Recovery from logging and initial response to balsam woolly aphid
infestation, comparsd with existing data to validate model.
Long bterm simulations of response to continuous BWA infestation
with and without fir regeneration, slight and moderates growth
declines in spruce, and combinations of these.

Ouantitative data evaluation record for
Busing (1985}

TOPIC
tree ages & pcpulation dymamics

METHCDS
Site selection same as above. Tree ages determined in .9 m wide
strip transects, smaller individuvals in .3 m wide strips. Aging
done by counting bud scale scars, clipping, or coring at base.
Tree ard sapling dbh data from §.1 ha quadrats described above
also used.
Calculatsd life tables based on power functicn model.

NUMBER OF SAMPLES: 4 PERMANENT PLOTS:

DCATA PRESENTED
Size frequency distribution for spruce, fir, yellow birch,
meuntain maple, mountain ash.
dge frecuency distribution for spruce, fir, and birch.
Survivorship curves for spruce and fir,
Life tables for soruce and fir,



Quantitative data evaluation record for
Busing (1985)

TOPIC

tree spatial patterns

METHCDS

Site selection same as above. Sampled 6 @.1 ha quadrats+subplots,
For trees {»12 cm dbh), measured dbh, average crown radius,
nearest neighbor dbh and distance. For saplings (2,5-12 cm},
measurad dbh, height, ave. crown radius, substrate, and health.
For seedlings, measured height, crown radius, substrats, health,
For saplimgs and seedlings, measure canopy trees within S m.

NUMBER CF SAMPLES: 6 PERMANENT PLOTS: ¥
DATA PRESENTED

Frequency distributions of indices of relative influence of
canopy spruce vs. fir, spruce vs. birch, and fir ws. birch
and Wilcoxon rank-sum tests on indices, for spruece, fir, and
birch seedlings and saplings.

Substrates of seedlings and saplings, by species.

Values of Morasita's index for 189x1¢ m subplots, Results of
Chi-sguare test of nearsst nelighbor frequencies, Scatter
diagrams and correlations of distance to nearest nelghbor vs.

sz of the btwo circumferences.

Quantitative data evaluation record for
Busing (1985)

TOPIC

gap dynamics

METHODS

Sampled a 6@ ha area on Mt. Collins, Great Smoky Mountains, 17580-
183%m elev., nold-growth forest. Sampled 78 canopy gaps selected
on random walks. Measured species, dbh, height, crown diametsr,
substrate, health of 5 tallest trees in each gap.

Constructed a differential equation moedel of trese replacement,
using species-by-species replacement probabilities.

MMBER CF SAMPLES: 79 2 PERMANENT PLOTS:

DATA

FPRESENTED

Frequency distribution of gap age and gap size.

Relative freguency cdistribution of gap sucsessor species by ga2p
size,

Murber of gaps created DV each species capturad by sach speciss,
ard species-by-species replacement probabilities.

Predicted ralative equilibrium canopy composition from Siffer

tial equation model, and camperison with additicnal field Ga

fram 4 3.1 na plots.

==

i



Cain, 5.A. 1938. An ecological study of the heath balds of the
Great Smoky Mountains. Butler Univ. Bot. Studies 1: 177-
208.

SUBJECT HEYWCRDS
camunity maintsnance, vegetation-envirorment relationships,
climate, microclimate, soll tzmperature, fire, vascular flora
RANGE COF COMMIMITIES
heath bald, spruce-fir
GEOGRAPHIC SCOFE
Great Smoky Mtns.
TYPE OF INEORMATION
quantitative
DUANTITATIVE TOPICS
microclimate

Motes for Cain (1938a)

This study investigated the floristics of heath balds in the
Great Smoky Mountains and examined factors potentially
determining their distribution, Tables of the occurrence of the
heath bald species in other commnities and in heath balds of
different elevations, and of their Raunkiaer life form and leaf
gize class, are given. The heath bald species occur in adjacent
forest communities. A spruce-fir canopy with cense heath under-
story often forms a transition between the two communities at
high elevation.

One mater quadrats were sampled in middle-elevation heath
balds, in 2 different times since last fire, and vegetational
data aiven.

Measurements of evaporation, transpiraztion, soil and air
temparature in high elevation heath bald and adjacent spruce-fir
found that heath balds were drier and warmer than spruce-fir,
ard the shrubs transpired more. Podzol soils were best
developed urder heath bald.

Important factors in determining heath bald occurrence may
pe fire, landslide, windthrow, soils, and exposure to extrane
weather, Sampled heath balds had burned multiple times.



Quantitative data evaluation record for
Cain (133@a)

TOPIC
microclimata

METHCDS
Sampled in heath bald, spruce-fir forest, and transition zone
between the two (heath under conifer canopy), at 6588 ft. on Mk,
LeConte, and heath bkald and adjacent besch gap on Bushy Mountain.
Measured evaporation with atmometers. Measured air and soil
temperature. Measured transpiration with cobalt chloride method.

NUMBER OF SAMPLES: 7 PERMANENT PLOTS:
DATA PRESENTED

Weekly evaporation in the summer of 1928 and 1829 in heath balg,
spruce-fir and transition on Mt, LeConte, and in the summer of
1929 in heath bald and beech gap on Bushy Mtn. Cobalt chloride
transpiration measursments on Rhodedendron catawbiensa, 4 in
heath bald and 4 in the transition zone., Air and soil
temperatures, at various times during the day, on heath bald,

in spruce-fir forsest, and in the transition zone



Cain, 5.A. 1%230. The vegetsticn of the Great Smoky Mountains: an
ecological studv. PhbD. Dissertation, Univ. of Chicago.

SUBJECT HEYWORDS
vegetation-enviconment relationships, vegetation sample,
soil properties, floristic affinities, life-form spectrum
RANGE OF COMMUNITIES
General Southern Appalachian
GEOGRAPHIC SCOPE
Great Smoky Mtns.
TYFE OF INEORMATICN
Quantitative (no fomm), species list
QUANTITATIVE TOPICS

Motes for Cain (193@b)

This dissertation describes studies in the Great Smoky
Mountains on the ecology of heath balds, on the relationship of
so0il pH to vegekation kEypes, and on the floristic affinities of
the woody species. Results of these studies are published in
Cain (193@), Cain (1931), Cain (1945), and Cain and Miller
(1933). Additional data not contained in these papers are also
included in the dissertation.



cain, S.A. 1931. EBcological studies of the vegetation of the
Great Smoky Mountains of North Carolina and Tennessee.
Bat. Gaz. 31:22-41.

EUBJECT ESYWORDS
soil properties, vegetaticn-enviromment relationships

RANGE OF CCMMINITIES
general scuthern Appalachian
GECGRAFHIC SCOFE
Great Smoky Mtns.
TYPE OF INFOBMATION
quantitative
QUANTITATIVE TOPICS
soil properties

Notes for Cain (1931)

sampled soils and measured pH for a variety of wvegetation
asscciations including spruce-fir, grassy bald, heath bald, and
beech orchard. Most acid was high elevation heath bald (pH 3.2
at surface), then spruce-fir (pH 3.6), then grassy bald (4.8).

There is a linear trend of decteasing pH with increasing
altitude, although sams associations, such as grassy bald, are
less acidic than predicted, and others, such as heath bald, are
more acidic,.



gquantitative data evaluation record Zor
Cain (1931)

TOPIC
goil properties

METHOOS .
Szmpled in a variety of vegetation types. Collected soil at
surface and 6 in. deep at 16-68 sample points per vegetational
asscciation. Measured pH. Converted pH values to actual concen—
tratiens, averaged by vegetational association, then reconverted
to pH.

NUMBER CF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED .
Average soil pH by asscciation for surface and subsoil. Plot of
average pH vs. altitude.



Cain. S.A. 1935. Ecological studies of the vegetation of the
Great Smoky Mountains. I1. The guadrat method applied ko
sampling spruce apd fir forest types. Am, Midl. Nat.

16: 566-584.

SUBJECT KEYWORDS
vegetation sample, study metheods

RANGE OF COMMIMITIES
spruce-fir
GEOGRAPHIC SCOPE
Great Smoky Mtns.
TYPE OF INECRMATION
cuantitative
QUANTITATIVE TOPICS
Vegetation sampls

Motes for Cain (1935)

This study investigates guadrat sampling as a replacement
for strip cruisas and other forest sampling methods. Methods
were tested on a spruce forest on Mt. Mimgus and a fir forest on
Mt. LeConte. Nested quadrats of diffesrent sizes were sampled and
species-arsa relations examined to determine minimum size needed.
Minimum quadrat area was found to be 2008 sg, m for the old spruce
and 53 sg. m for the smaller, denser fir. 5@ regularly spaced
guadrats of minimen area wers sampled at each site, to examine
effects of quadrat number on basal arsa measurss.



guantitative data evaluation record for
cain (1335)

TOPIC
vegetation sample

METHODS
Sampled spruce forest at 51808 £t. on Mt, Mingus and £ir forest
at 6300 ft. on Mt. LeConte. 10 sets of nested plots, 25-400 sg.
meters were located at 40 meter intervals. Tree doh measursd.
Species-area curves plotted to determine minimum plot gsiza, 50
minimm-sized plots were then sampled in each stand.

MUMBER OF SAMPLES: 18¢ PERMANENT PLOTS:

DATA PRESENTED
Diagrams of cover of each stratum in each stand. List of species
present in each stratum, including bryophytes and some lichens.
Basal arsa and ralative basal area of each tree species. Plots
of average % frequency of all species and average number of
species/quadrat vs. quadrat size, Table of fraquency of tres
species in 1@ plots of different sizes. Mean, standard
deviation, and 953 confidence limit for different numbers of
minimum area plots, for dominant trees only, and for all trees,
in each stard.



Cain, S.A. 1938. Ecological work in the Great Smoky Mountains
regqion. Castanea 1: 25-=-34.

SUBJECT REYWCRLCS
general ressarch assessment

FANGE OF CCOMMUMITIES
general southern Appalachian
GEQGRAPHIC SCOPE
Creat Smoky Mtns.
TYPE COF INFORMATICN
qualitative
QUANTITATIVE TOPICS

Motes for Cain (1938)

This article revisws ecological work published on the Great
Smoky Mountains up to that time. Included are vegetation and
coamunity studies, biogeographical studies, and works of specific
taxonomic groups which include ecolegical notes.



Cain, S5.A. 1937, Botanical trips in connection with the

Appalachian Trail Conference—June 25-28, 1937. Castanrea
2: 93-97.

SUBJECT EE¥WORDS
forest condition, vegetation-environment relationship

FANGE OF COMMIMITIES
spruce-£ir, heath bald, beog
GEOGRAPHIC SCOPE
Creat Smoky Mtns,
TYPE OF INFOBMATICH
qualitative
QUANTITATIVE TOPICS

Notes for Cain (1937)

Describes saveral hikes in the Smokiss, with mentions of
interesting botanical and vegetaticnal cbservations.

On Mt. [eConte trail past Alum Cave, he notes heath balds,
one with a peat depcsit 5 feet deep of coarse fibrous brown peat,
giving way to podzolized mineral soil at the bottom.

He mentions that members of the party agreed that heath
balds developed from spruce-fir by its deterioration, due largely
to edaphic factors.

He describes a steep boggy wet rocky slope at 6000 feet.

On the top was evidence of a cloudburst that dropoed 2.74
inches of rain in 45 minutes.

Much of the fir occurred in dense pole stands devoid of
undergrowth except for Hyloconium splendens, but with abundant
corticelus lichens, mosses, and liverworts.



Cain, 5.A. 1948. An interesting behavior of yellow birch in the
Great Smolky Mountains. Chicago Maturalist 3: 208-21.

SUBTECT EEYWORDS
tree reproduction

BANGE OF COMMIMITIES
spruce-£ir, northern hardwoods
GEOGRAPHIC SCOPE
Great Smoky Mtns.
TYPE OF INFORMATICH
gualitative
QUANTITATIVE TOPICS

Notes for Cain (1940)

This article describes the tendency of yellow birch to
establish on logs, eventually becoming adult trees standing on
orop rookts. This is possible because of the high humidity
and low temperatures in the dense forest. The seedlings are
believed to suffer less competition on the logs.

On rare cccasions, aerial rocts from branches of birch trees
ars observed.



Cain, S.A. 1945. A biolecgical spectrun ¢of the flora of ths
Great Smoky Mountains Natiomal Park. Butler Unlv. Bot.
Studies 7@ 11-24.,

SUBJECT EEYWCRDS
life-form spectrum

RANGE OF COMMIRIITIES
general southern Appalachian
GEOGRAPHIC SCOPE
Great Smoky Mtns.
TYPE OF INFORMATICH
guantitative
QUANTITATIVE TOPICS
life-form spectrum

Motes for Cain (1945)

This study examined the Raunkiaer life-fomm spectrum of the
flora of the Smoxy Mountains, MNumber of species and percentage
of flora of each life-form were determined, for species occurring
above 4508 ft. elev, and for the 3mokies as a2 whole. The pattern
was limilar to that of other areas in the eastern U.5. and other
similar climates. Hemicryptophytes were the dominant life-form,
with phanerophytes and cryptephytes next, The high elevation
zone had a higher percentage of hemicryptophyte, rhanerocchyte,
ard cryptophyte species and few therophytes.

More detailed analysis was done using frequency and
constancy data on cove forests.



Quantitative data evaluation record for
Cain (1945)

TOPIC
life-form spectrim

METHCDS
Used floristic list for the Smokies, excluding varieties and
escapes. Determined Raunkizer life-form for each gpecies.
Calculated number of species and % of flora of each life-form,
for the Smokies, and for above 4508 ft. only.

MUMBER OF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Mumber of species and % of flora of each life-form, for species
cocurring above 4580 ft. and for the Smokies as a whole.
More detailed analysis was done using quantitative field data for
a series of cove forests. Data compared to other lecations in
the E U.5.



Cain, S.A. and J.0.0. Miller, 1933. Leaf structure of
Fhodedendron catawbiense Michx., grown in Picss-Abies forest
and in heath comunities. Am. Midl. Nat. 14: 59-82.

SUBJECT XEYWORDS
shrubn leaf anatomy

RANGE OF COMMINITIES
spruce—fir, heath bald
GEOGRAEHIC SC0PE
Great Smoky Mtns,
TYPE OF INFORMATION
quantitative
QUANTITATIVE TOPICS
shrub leaf anatomy

Motes for Cain and Miller (1233)

This study examined the anatomy of Fhododendron catawbiensa

leaves from adjscent spruce-Eir forest and heath bald on Mt.

LeConte. Several temperature and evaporation rate measurements

confirmed that the heath bkald was hotter and drier. Leaves
frem the heath bald were smaller, often had revolute margins,
wers more oftan hairy or scurfy, were darker colored, and had
shorter petioles, All cell layers wera thicker in the heath
bald leaves, with the palisade layer shouwing the greatest

difference. This difference is due both to more layers of cells

and to longer cells., The thicknesses of the layers within
habitats were quite variable but the differsnces between
habitats were statistically significant. The differences are
assumed to be plastic responses to envircnment, rather than
genetic, because of the proximity of the populations.



Quantitative data evaluation record fof
Cain and Miller (1933)

TOPIC
shrub leaf anatomy

METHODS
Collected leaves of Rhodoederdron catawbiense in spruce-fir forest
and adjacent heath bald on Mt. LeConte. 32 leaves from heath
bald, 32 from forest. ILeaves were sectioned and the thickness of
the different cell layers measured,

MIMBER OF SAMPLES: PEEMAMENT PLOTS:

DATA PRESENTED
Average and range of leaf length and width, for leaves from
heath bald and forest. Mean, standard deviaticn, standard error,
median, and range for thickness of each leaf cell layer.



Cain, 85.A. and A.J. dharp. 1938. SBryopnytic unions of certain

forest types of the Groat Smoky Mountalins,
20: 249-3@1.

SUBJECT KEYWORDS
bryophyte £lora, bryophyte communities

RANGE OF COMMIMITIES
spruce-fir, beech gap, cove [orest
GECGRAFHIC SCOPE
Great Smoky Mins,
TYPE OF INFORMATION
cquantitative
QUANTITATIVE TOPICS
brycphyte communities

Motes for Cain and Sharp (1938)

Am. Micdl., Mat.

This study examined moss communitiss in fir, spruce, beech
gap, and several kinds of cove forest. Terrestrial, epilithic,
epixyvlic, and corticolous communities were studied separately.
Unions and facles were rscognized and species cover was sampled
in each, Species prasent in the upper branches of trees wera

also noted,



Cuantitative data svaluation record Lor
Cain and Sharp (1333)

TORPIC
bryophyte communities

METHODS
Sampled single stands in & forest asscciations: fir, sprucs,
beach gap, and 3 cove forest types, in the Smokies. Estimated
bryochyte cover class in esch union and facies in quadrats. On
ground, 1 sqg. m quadrats with mumber Srom species-area stuody. On
rocks, .1 sq. m, 10 of most commen ccomunities. On legs, 1 m
belt. On tress, 1 m above ground, 5 trees of each dominant sp.

MUMBER CF SAMPLES: FERMANENT PLOTS:

DATA FRESENTED
Cover class by species, for each unicn and facies in each
quadrat, on each substrate, in each forest type. For terrestrial
cormunities, frequency class is also given.



Carey, A.C.; E.A. Miller, G.T. Gabkalle, P.M. Wargo, ard T.G.
Sicrama. 1984. Armillaria mellea and decline of red spruce.
Plant Dizeasa, &8: 794-795.

SUBJECT EEYWORLDS
disease, fores:t decline, fungus biclcgy

RANGE OF COMMUNITIES
northern spruce-fir
GECGRAFHIC BCOFE
Mew York, Vermont, New Hampshirs
TYPE CF INFORMATICH
quantitative
QUANTITATIVE TOPICS
dizeasea

Notes for Carey, et al, (1984)

Investigated the extent of infection of red spruce trees
with Armillaris mellea, and its relation with elevation and
decline. Armillaria attacks the roots of stressed trees,

9 sites with documented decline were sampled in NY, VT, ard
NH. Spruce-fir, transitional forests, and northern hardwoods
with some spruce were sampled with transects along contour. One
tree in each of 4 decline classes was examired at intervals of at
least 50 m, Roots were excavated and examined for Armmillaria to
1 m from the bola.

Infection was correlated with severity of decline within
each forest type, but number of infested trees was much lower in
the higher spruce-fir forest than in the hardwoods. No healthy
trees and only 32% of the recently dead trees were infscted in
the spruce~fir, comparad with 2% of healthy trees and B6% of dead
trees in the hardwood forest. Since Armillaria is least common
at high elevation whers decline is more prevalent, it can only oe
a secordary factor in the declina. The many severely declining
treas without the funcus, sven near infacted dead btrees,
indicatas the limited distributicn of Armillaria.



Cuantitative data evaluation record for
Carey, et al. (1584}

TCPIC
disease

HMETHCODS
Sampled 9 sites in NY, VT, ard NH with documented forest decline.
On transects along the contour, khe first recently dead spruce
after each 50 m intsrval was examined, aleng with the nearest
tree in each of 3 other decline classes. All main roots were
excavatad and examined for Armillaria chizemorphs and for
mycelial fans under the bark, to at least 1 m from the bola.

NUMBER OF SAMPLES: SERMANENT PLOTS:

DATA PRESENTED
Bar graph of % of spruce roobs with Arimillaris in each forest
type and in each decline class, Bar graph of 3 of dead and
severely declining trees with Armillaria, in each forest type.
Some numerical percentages are also given in the text,



Carney, C.B. 1955, Weather and Climaka in North Carolina.
North Carolina Agr. Exp. Sta. Bull. 396.

SUBJTECT KEYWORDS
climate

BAMNGE OF COMMINITIES
general eastarn U.5.
GECGRAPHIC SCOPE
Morth Carolina
TYPE OF INFORMATION
quantitative
CUANTITATIVE TOPICS
climate

Motes for Carney (1935)

Ganeral discussion of weather and climate throughout Morth
Caroclina.

Centains general state maps of various climatic variables.
Also contains tables of temperature and rainfall daka for
manerous stations throughout the stats, including Mt. Mitchell,

For Mt, Mitchell, mean july temperature is 59.2 F, mean
Janvpary tamp. is 28.7, record high 87, record low =21, total
rainfall 71.28 inches, Highest average monthly rainfall is in
August (8.94 inches) and July (B.12 inches); lowest is in January
(4.68) and February (4.68).



Quantitakive data evaluation record: for
Carney (1953)

TORIC
climate

METHODS
Used temperature and rainfall measurements from long-established
weather stations.

MUMBER COF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Tables of mean January and July temperaturss, maximum and minimum
temperatures, and monthly rainfall for numerous stations in
Morth Carolina.
Maps of average annual precipitation, average warm ssason
precipitation, average annual, January, and July temperatures,
average first and last freeze dates, for all of Nerth Carolina.



Castro, P.H. 1969. A Quankitative Study of the Subalpine Forests
of Roan and Bald Mountains in the Scuthern Appalachians.,
M.S5. Thesis, Zast Tennessee University.

SURJECT XEYWORDS
vegetation sample, community maintenance, soil properties

FANGE OF COMMUNITIES
grassy bald, northern hardwoods
GEOGRAPHIC SCOPE
Foan Mtn., Unaka MEns.
TYPE OF INFORMATION
quantitative
QUANTITATIVE TOPICS
vegetation sample, soil properties

Motes for Castro (19632}

Orchard forest stands surrcunding grassy balds were sampled.

Thesae forests were northern hardwoods, red oak, or hawthorn.

Several stands at Roan Mbn. contzined spruce and fir, which

were described as standing 5 fest above the hardwood canopy.
Spruce ard fir reproduction was also found.

The hardwood forests were aged at an average of 156 years on

Bald Mtn. ard 247 years on Roan Min, A red spruce on Roan

had the fastest growth rate of any species. It was E2 years old

ard 17 inches dbh.



Quantitative data svaluation record for

Castro (1963)
TOPIC

vegetation sample
METHCDS

Sites were sampled in all slope aspects and forest types border-
ing balds at Roan Mtn. and Bald Mtn. Only one site was spruce-
fir. Measured canopy basal area by Bitterlich methed, with 18
points spaced 75-18@ ft. apart on 1-4 transect lines. Measured
dbh of 2 trees closest to each point. Counted tree repreo. and
shrubs in 1/20 acre plots. Estimated importance of herb spo.
MUMBER OF SAMFELES: PERMANENT PLOTS:
DATR PRESEMTED
(Only data involving spruce or fir are considered,)
Relative basal area by species by stand. Basal area by elev. by
species for one stand N of Round Bald. Average dbh by species by
stand. Frequency and presence values for canopy trees by species
by stand., CDensity of tree reproduction, saplirgs, and shrubs by
spaecias by stand., Frequency and pressnce values for tree reoro-
duction. Estimated average distance between stems of herbs by
species by stand. Age and size of spruce trees in stands,

Cuantitative data evaluation record for
Castro (1%639)

TOPIC
Soil properties

METHODS
Sampled in sites used for vecetation sample. Random samples of
soil wers taken in each stand. Topsoil, subseil, ard litter
depth were measured and scil color and steniness noted, Compe—
site samples of topsoil were taken and pH measured.

NMBER OF SAMPLES: PERMANENT PLOTS:

DATE PRESENTED
Topsoil, scbsoil, and litter depth, color, sariaes, stoniness
estimate, and pH, by stand.



Ciesla, W.M., and W.D. Buchanan. 19%62. BRiolegical evaluation of
balsam woolly aphid, Reoan Mountain Gardens, Toecane Dis-
trict, Pisgah Mational Forest, Morth Carplina. USDA, Forest
Service, Southeastsrn Area, Stats and Private Forestry,
Asheville. Field 0ffice Report Mo, £2-93,

SUBJECT HKEYWORDS
EWA spread, BWA conktrol

RANGE OF COMMUNITIES
spruce-fir

GEOGRAPHIC SCOPE
Roan MEtn.

TW2E OF INECEMATICM
mualitative (scme figures)

QUANTITATIVE TOPICS

Notes for Ciesla and Buchanan (1962)

Describes results of a survey on August 28, 1962, to examine
a recently detected suspected BWA infestation (in this area
previously believed free of infestation). & infested trees were
found in a Christmas tree production area above the Balsam Road.
It was estimated that the infestation had been present for 2 1/2
years, No additional infestations were found in examining the
spruce-fir Eorest, although numercus f£irs dead and dying from
another causs were noted.

The infested trees and adjscent trees were cut and treated
with benzene hexachloride.



Ciesla, W.M., H.L. Lambert, and R.T. Franklin. 1963. The status
of the Balsam Woolly Aphid in Morth Carolina and Tennesses.
USDA-Forest Service, Division of Stake and Private Forestry.
Report No. ZCWE 1-11-63. (unpub).

SUBJECT EEYTWORDS
Bl spread, BWA control, BWa life cycle

FEANGE OF COMMIMITIES
spruce-fic
GEOCGRAPHIC SCOPE
Horth Carolina, Tennesses
TYPE OF INFORMATICN
map, gualitative
QUANTITATIVE TOPICS

Motes for Ciesla, Lambert, and Franklin (1963)

This report describes the status of balsam woolly adelgid
infestations at that time. Aerial surveys were done in May and
in mid-late summer, and areas of dead and dying f£ir were checked
for adelgids. Boundaries of the spruce-fir tyme and adelagid
infestation are given on maps for Roan Mtn., Grandfather Men.,
ard the Grsat Smoky Mtns., and sach spruce-fir zrea is discussad,
Roan Min, had 3 areas of infestation, all on Feeding Ridge.
Crardfather Mtn. had 2 areas infested. The Black Mtns. were
totally infasted. The Great Smoky Mktns. had one area infested,
on Mt. Sterling. The Balsam Mtns. hed 2 number of dead trees huk
the adelgid was not detected.

The life cycle of the adelgid and potsntial controls ars
discussed. Cutting of infested tress, use of benzens-
hexachloride (BHC) on valuasble accessible stands, and continoed
surveillance are recammended,




Ciesla, W.M., H.L. Lambert, and R.T. Franklin. 1965. Status of
the Balsam Woolly Aphid in Morth Carolina and Tennessse -
1964, USDA Forest Service, Div. Stats and Private Forsstry,
Asheville, NC.

SUBJECT REYWORDS
EVR spread

RANGE OF COMMUNITIES
spruce-fir
GECGRAPHIC SCOPE
Southern Apcalachians
TYFE OF IMEFORMATION
gualitative (some figures), map
QUANTITATIVE TOPICS

Notes for Ciesla, Lamberkt, and Franklin (1965)

aerial surveys were done on all areas of southern
Appalachian spruce-fir. Groups of dead and dying trees were
grourd checked for adelgid infestation.

Mew lnfestations were found on Roan Mountain at Haw CQrchard

Ridge, on Grandfather Mountain, in the Smokies on Cataloochee

Mountain, and in a plantation at Moses H. Cone Park near Blowing
Rock. Peviously known infestations on Roan Mountain and in the

Smokies continued to spread, despite control efforts such as

spraying and cutting infested trees. Infestation in the Black

Mountains was complet2, and no survey was conducted there.



Clarkson, R.B, and D.E. Fairbrothers. 1978. A serological and
electrophoretic inwvestigation of eastern Worth America
Abies (Pinaceas)., Taxon 19: 728-727.

SUBJECT KEYWORDS
fir taxenomy, £ir genetics

RAMGE OF COMMUMITIES
sprucse-£irc
CEDGRAPHIC S00FE
Eastern U.3.
TYPE OF INFORMATION
cuantitative
QUANTITATIVE TOPICS
fir genetics

Notes for Clarkscn and Fairbrothers (197¢)

This study examined relationships of the 3 fir taxa in the
eastern U.5. (balsam, bracted balsam, and Fraser) by their seed
proteins. Balsam and bracted balsam fir seeds were collected in
West Virginia, and fir seeds obtaired from Maine, Michigan, and
Morth Carolina,

Seed protein extracts were comparsd by disk electrophoresis.
Antisera obtained by injecting extracts of the 3 taxa of fir into
rabbits were used with the extracts in doubls diffusion
axperiments and in measurement of turbidity produced by antibody-
antigen reactions. Results of thesa techniques agreed in finding
bracted balsam fir to be more closely related to balsam £ir than
to Fraser f£ir, and not to be intermediate betwsan the two,




Cuantitative data evaluation record for
Clarkson and Fairbrothers (1374)

TOPIC
fir genetics

METHODS
Used balsam, bracted balsam, and Fraser sesds from WY, NC, ME,
MI. Obtained antiserum to each from blood of rabbits injected w/
extract of defatted seed meal. Did disk electrophoresis of
extracted proteins. Did double diffusion experiments cn each
taxon against esch taxon. Did lmmuncelectrophoresis, Measured
turbidity producsed by antigen-antibody reaction.

NUMBER OF SARMELES: @ PERMANENT PLOTS: n

DATA PRESENTED
Results of double diffusion experiments, for apntiserum to sach
fir taxon, preadsorbed by antigen of each fir, and unadsorbed,
against antigen of each fir. Serclogical correspondence values
from turbidity measurements for each rabbit for each fir.
Average Rp values of bands on electrophoresis. % similarity of
electropnoresis results for each pair of fir taxa.

Immunoalactrophoretic expariments did not show differsnces

distinguishing the fir taxa, so are not reparted,




Coile, T.5. 1938. Podzol soils in the southern Appalachian
Mountains., Soil S5ci, Scc. Amer. Proc. 3: 274-279.

SUBJECT KEYWORDS
soil taxonoamy

RANGE OF COMMINITIES
spruce-fir
GECGRAPHIC SCOFE
Southern Appalachians, West Virginia
TYPE OF INFORMATION
Qualitative
QUANTITATIVE TOPICS

Notes for Coile (1938)

This paper discusses podzol solls that develop under spruce
and fir forests, They are best developed in West Virginia, where
the parent material is sandstone, and the mountains have broad
flat tops. In North Carolina and Tennessee the metamorphic
rocks have mors bases and the slopes are steeper, resulting in
less well-developed podzols,

Podzol soil profiles are cdescribed for virgin and cutover
spruce forest in West Virginia, and virgin and cutover spruce and
fir forest in Morth Carclina and Tennessse.

Logging and burning has resulted in loss of most of the
soil, leavimg bare rocks, but this is not believed to be due to
erosion. The original soil is believed to have been almost
entirely organic, and would have been consumed by the fire.
particularly in West Virginia, the flat mountain tops would not
allow much erosicn.



Coolay, E.H. 1954. A study of plant distribution patterns at a
mid-altitide location in the Great Smoky Mountains Mational
park. M.3. Thesis, Univ. of Tennessse, Knoxville.

SUBJECT HEYWCRDS
vegetation-environment relationship, vegetation sample, tree age,
gecmorphology, microclimats, soil temperature, climate
FARGE OF COMMIMITIES
cove forest, spruce-fir
CEOGRAPHIC SCOPE
Great Smoky Mtns.
TIPE OF INEORMATICN
quantitative
QUAHNTITATIVE TOPICS
vegetation sample & tree age, climate & microclimate & soil tempe
rature

Notes for Cooley (1954}

Studied patterns of evergreen and deciducus forest in ap 1l
acre area near Alum Cave parking area, The area included a low-
glevation island of spruce-fir forest, as well as hemlock and
hardwoods. Topography and surface material {alluvium, mantle
rock, clay) were mapped in detail, and soil profiles were
described. Alr and soil temperatures were compared between cove
and ridgetop stations. Coves had greater extremes, prasumably
because of cold air drainage.

Vegetation was sampled in gquadrats and transects. 6 vegeta-
tional units wera recognized from the transect data and mapped.
The spruce-fir forest island had the characteristic shrubs and
herbs of the higher elevation spruce-fir forests. It occurred on
the rockiest, least developed scil. Coring of trees showed it to
have invaded a clearing and to have an even-aged structure about
48 years old. Spruce-hemlock-birch forest with rhodedendron
occurred on weathered bedrock and samewhat on alluvium, The
hardwood forests occurred in the cove on deep well-drained
alluvium.



Quantitative data evaluation rscord for
Cooley (1954}

TOPIC
vegetation sample & tree age

METHCDS
Studied an 11 acre area near Alum Cave parking area. Measursd
woody plants » 1 inch dbh in 12 19x10 m quadrats and in 1lxlé m
segments of line transects in the cove and con the ridge. An
unspecified numbsr of spruce, fir, and hemlock tress were cored.
The area was divided into 6 stands, based on transect dats.
These stands wers mapped and data for them averaged.

NUMBER OF SAMPLES: PERMAMEMT PLOTS:

DATA PRESENTED
Bar graphs of number of species in sach presence, constancy, and
frequency class in the 6 stands, based on the 12 plot samples,
Phytograph diagrams of relative basal area, relative density,
frecquency, and % of reproduction for 8 major species, in each
stand. Plots of tree age vs. dbh of spruce, £ir, and hemlock,
for the spruce—£ir island zand elseswherse. Maps showing the &
stands and showing areas of high fregquency of different tree
species,

Quantitative data evaluaticn record for
Cooley (1954)

TOPIC
climate & microclimats & soll temperature

HMETHODS
Used westher station data from Shanks (1954). Used data on soil
tanperatures from cove and ridge stations at 3280 and 4868 ft.,
and air temperatures from cove and ridoe stations at 1208, 4094,
and 5200 ft. It iz unclear whether the author took these data or
got them from Shanks or elsswhere.

NUMBER OF SAMPLES: PERMANENT FLOTS:

CATR PRESENTED
Plots of temperature, hamidity, precipitation, and precip,/evapo-
ration index wvs, elevation, Plots of average soil bamperature by
month for cove and ridge staticns at 3208, 4806, and 5200 £t., in
135d. Plots of average alr tamperatures by meonth for cove and
ridge stations at 3200 and 4890 £t., in 1954d.



Core, E.L. 1978. The botanical exploration of the southern
Appalachians. In P.C. Holt (ed.), The distributional
history of the biota of the scuthern Appalachians. Part II:
Flora. Virginia Polytechnic Institute and State Univ.,
Blacksburg, VA, Research Division Monogr. 2: 1-65.

SUBJECT KEYWORDS
history, sarly exploration

RANGE OF COMMIRIITIES
general southern Appalachian
GEOGRAPHIC SCOPE
Southern Appalachians
TYPE OF INFCRMATICH
gualitative
QUANTITATIVE TOPICS

Motes for Cores (1970)

This article briefly describes the lives and travels of the
early botanists who explored in the southern Appalachians,
beginning with John Bartram (1699-1777) and ending with Roland
Harper (l1878-1968).



Cost, N.D. 1974. Forsst statistics for the Mountain Region of
North Carolimna, 1974. USDA Forest Servica, Southeast. For.
Exp. Sta., Resource Bull. SE-3l. 33pp.

SUBJECT EEYWCOEDS
timber statistics

FANGE COF COMMUNITIES
general southern Appalachian
GECGRAPHIC BC0PE
Morth Caroclina
TYPE OF INECEMATICN
quantitative
QUANTITATIVE TOPICS
timbar statistics

Notes for Cost (1974)

This report gives results of the 4th forest inventory in the
21 counties of western Morth Carolina. Data ate based on samples
of systematically located plots. Land vse is classified and
timber statistics are given only for commercial forest land.
4811 acres of commercial spruce-fir occured in Yancey County on
Maticnal Forest land, 7993 acres in Wataugs Co. on privats land.
(The rest is presumable classified unpreoductive or reserved).
Data given by forest type, in which spruce-fir is distinguish-
able include mumber and volume of trees by dbh class, net annual
growth, removal, and mortality. WNo removal of spruce or fir is
reported, Sawtimber grew 2421800 cu. f£t., growing stock 537000.
Mortality was 284008 cu., ft. of growing stock, ncens fox

sawtimber.
Statistical reliability of the data is discussed and stan-

dard errors given. Although much data is given broken dewn by
county, a warning is given that individual county samples were
too small for statistical reliability.



tuantitative data evaluation record feor
Cost (1974}

TOPIC
timber statistics

METHCDS
Sampled systematically located sites on commercial forest land.
Sampled clusters of 10 uniformly distributed points, with vari-
able plot sampled (BAF 37.5 sg. ft./ac) for large trees and fixed
radius plots for trees <5 in. dbh. Volume equations were creatsd
using intensive measursments from 38 plots. Permanent plots from
the previcus inventory were resampled to assess change.

NIMBER OF SAMPLES: 561 PERMANENT PLOTS: ¥

DATA PRESENTED
{only data in which spruce-fir can be distinguished are noted.)
Area of comercial forest land, by county and species, and by
ownership and species (spruce & fir together). Number of
comercial growing stock trees, by species and dbh class. Volume
of commercial forest growing stock, sawtimber, and total live
timber, by dbh class and species. Net annual growth, removal,
and mortality of growing stock and sawtimber by species.



Crardall, D.L. 1957. Ground patterns of the Spruce-fir area of
the Great Smoky Mountains National Park. PhD. Dissertation,
Univ. of Tenn.-#noxville.

SUBJECT XEYWORDS
spruce-£ir variation, vegetation sample

BRNGE OF COMMUNITIES
spruce-fir, beech gap
GECGRAPHIC SCORE
Great Smoky Mtns.
TYPE OF IMNPOCRMATION
guantitative (no form)
QUANTITATIVE TOPICS

Hotes For Crandall (1957)

This dissertation was not examined but apparently reports on
the vegetational study on which Crandall (1958) was based. The
study locked at variation within the spruce-fir forests of the
Mt, LeConte-Clingmans Dome area, using undergrowkth as an
indicator of differences in environment. This dissertation
presumably gives data fram all plots samples, in addition to the
representative data presented in Crandall (1958). Adciticnal
data nok published elsewhere may also be present,



crandall, D.L. 1953. Ground vegetation patterns of the spruce-
fir area of the Great Smoky Mountains National Park. Ecol.
Monogr. 28: 337-360.

SURJECT EEYWORDS
variation within spruce-£ir, vegetation sample

FANGE OF CCMMINITIES
spruce-£ir, beech gap
GECGRAFHIC 3C0FE
Great Smoky Mtns.
TYPE CF INFORMATICH
quantitative
QUANTITATIVE TOPICS
vegetation sample & variation within spruce-fir

Notes for Crandall (1958)

This study looked at variation within the spruce-fir forests
aof the Mt. LeConte-Clingmans Dome area, using undergrowth as an
irdicator of differences in envircoment. 13 site types were
recognized under fir, soruce-fir, spruce, spruce-birch, and besch
gap canopy. Plot data are given from a representative example
of each type, and the altitude, slope, exposure, and substrate
ranges are given. Canopy size and reproduction are discussed for
sach type.

Several types tend to have dense small trees, with many
standing dead trees. Density of tree reproduction tends to vary
widely between types.

Succession of various kinds is discussed, including succes-
sion after fire, after windthrow, and on bare rock. Denss repro-
duction, particularly of fir, grows up in cancpy gaps, forming an
evern-aged patch, Undergrowth cover may be reduced beneath the
dense canopy, but recovers when the canopy matures and opens.

Types under spruce and fir include Cwalis-Hylocomium,
Oxalis-Dryopteris, Hylocomivm-Vaccinium, Viburnum-Vaccinium-
Oryopteris, Senecic (Cacalia) rugelia, Viburmam-Vaccinium-
Senecio, Viburmm-Vaccinium-Lycopodium, and Rhododendron.



guantitative data evaluation record for
Crandall (1938)

T™OPIC
vegetation sample & variation within spruce-fir

METHCDS
Sampled cn Mb. LeConte, Mt. Sterling, Spruce Mtn., and along the
Clingmans Dome road. Sampled T-shaped transects, 50 m each way,
16 or 5 m wide for trees, 1 m for shrubs and herbs. Measured
treas >1 inch dbh, tallied shrubs by height classes, measured
line intercept cover of herbs. BRecognized 13 site types under 5
forest types, 8 under spruce or fir-dominated forest.

NUMBER OF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Cover of moss, Oxalis, f£srns, and harbs, stem censity of
Vaccinium and Viburnum, basal area, average dbh, elevation range,
slope, and exposure rangs for a representative plot for each site
typa, and for an cpen area and a windthrow. Relative density
and basal area, frequency, and size classes repressnted in each
site type. % of tree basal area in each diameter class for each
tree species in each site type. Number of herbacecus species
and cover of common herb species in different altitude ranges,



Crandall, D.L. 1968, Ground vegetaticn pattsrns of the spruce-
fir area of the Great Smoky Mountains Mational Park.
virginia J. Sci. 1l: 5=18.

SUBJECT KEYWCRDS . .
variation within spruce-£fir, vegetation sampie

RANGE CF COMMIMITIES
spruce-£ir
GECGRAFPHIC ZC0PE
Great Smoky Mens.
TYPE OF INFORMATICH
gualitative
QUANTITATIVE TOPICS

Motes for Crandall (1964)

This paper describes variation within the spruce-fir forests
of the Mt. [eConte-Clincmans Dome area, using undsrgrowth as an
indicator of differences in enviromment. The same results, with
data, are given in Crandall (1560). The B site types that
occurred under fir, spruce-fir, or spruce canopy are described
with regard to their characteristic species and strata,
tcpographic position, size of canopy, and other charactsristics.
The § types are Oxalis-Hylocomium, Oxalis-Dryopteris, Hylocomium-
Vaccinium, Viburnom-Vacciniun-Dryepteris, Senecio (Cacalia
rugelia) , Viburnum=Vaccinium-Senecio, Viburnum-yaceinium-
Lycopodium, and Rhododendron.

A general list of species characteristic of spruce-fir
forests is given.



Culver, D.C. 1981. On using Horn's Markov scccession model.
Am. Nat. 117: 572-574.

SUBJECT EEYWORDS
modelling, population dynmemics, vegetation sample

RRNGE OF CCMMINITIES
spruce-fir
GEOGRAPHIC SCOPE
Great Smolky Mtns.
TYPE QOF IH‘E"'GH“.E}TIEN
qua.mtltal:we
QUANTITATIVE TOPICS
mocelling & vegetation sample

Notes for Culver (1981}

This study tested the Markov scuccession model by comparing
equilibrium predictions of cancpy composition with obssrved
composition of a virgin spruce-fir forest near Clingmans Dome.
Transition probabilities were calculated from the relative
number of saplings of each species under the cancpy species.

The predicted numbers of cancpy trees were not significantly
different from those cbserved.

There were significantly different numbers of spruce and
£ir saplings under different canopy species.



ouantitative data evaluation record for
culvar (19381)

TOFIC
modelling & vegetation sample

METHODS
Sampled spruce-fir forest in a site near Clingmans Dome. Methods
are not given. Measured canopy composition, counted saplings
{(>1 m tall) beneath each canopy tres, and used these data to
estimate transition probabilities. Calculated predicted eguilib-
rium cancpy composition by Markov medel, and transformed
predicted values by longevity of the tree species.

MUMBER OF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Transition probability matrix for spruce, fir, and yellow birch.
Observed numbers of cancpy trees, untransformed and transformed
predicted mumbers of canopy trees.
Observed and expected number of saplings of spruce and fir
under each species.



Davis, J.H., Jr. 193@. Vegetation of the 3lack Mountains of
North Carolina: An ecological study. J. Elisha Mitchell
Sci, Soc. 45: 291-318.

SUBJECT KEYWCORDS
vegetation sample, succession, vegetation patterns

FANGE OF COMMINITIES
general southern Appalachian
GEOGRARPHIC SCOPE
Black Mtns,
TE2E OF INEORMATION
gualitative
QUANTITATIVE TOPICS

Notes for Davis (1938)

Describes the vegetation of the Black Mountains, in quali-
tative terms, giving lists of the more common species in each
cormmunity. The description is bassd on quantitative sampling
dene for the author's dissertation. 3 major plant comunities
(or formations) are described: spruce-fir, northern hardwocds,
ard Appalachian forest. Within the spruce-Ffir formaticn, the
climax is described as generally dense, with few shrubs cr herbs.
More cpen stands with well-developed shrub and herb layers ars
also described. BSmall herb-dominatsd arsas are notad. This
forest once cocupied most of the area above 5508 f£t., but most
was destroved Iy logging. BSuccessional forests in logged areas
are also described in detail, with a species list. Progress
teward the climax is extremely slow, but these srsas do not
appear to develop into grassy balds. Instead they become domin=
ated by blackberries and similar species, The northern hardwceds
ecotone, orchard forests, grassy balds, heath balds, and lower
elevation communities are alsc described,



DeLapy, J.A., and T.R. Wentworth. 1577, Proposed resaarch
natural areas in the southern Appalachians. BRessarch Report
to Highlands Biological Station.

SUBJECT XEYWORDS
vegetation sample, soil properties

RANCGE OF CCMMUNITIES
spruce-fir, low socthern Appalachian
GEQGRAPHIC SCCPE
Southern Appalachians
TYPE OF INFORMATION
guantitative
QUANTITATIVE TOPICS
vegetation sample, soil properties

Motes for Delapp and Wentworth (19277)

Describes 6 proposed research natural arsas on Pisgah and
Nantahala National Forest, including the Colbert Ridge area in
the northeastern Black Mountains. Baseline vegetation data are
given, based on 5 .l ha gquadrats in each arsa. Soil bulk
density, % organic matter, and chemistry data are alse given.
Pictures were also taken in each stand. The Colbert Ridge stands
are deminated by spruce (71%), with yellow birch (153%) and fir
(7%) .



orantitative data evaluation record Zor
CelLapp and Wentworth (1977)

TOPIC
vegetation sample

METHCDS
Sampled 5 subjectively located .1 ha guadrats in each of & areas,
including a spruce—fir site in the Black Mountains, Tallied all
tree species in 1 inch dbh calsses. Counted shrubs >1 m tall.
Estimated cover of herbs and seedlings (<1 m tall) in 25 1 sg. m
subplots per guadrat.

NUMBER OF SAMPLES: 5 PERMANEMT PLOTS:

DATA PRESEMNTED
Mumber of trees in 4 in. dbh classas, by species for sach stand.
Density of saplings (<3 in. dbh) amd trees (>3 in. dbh), total
basal area, relative sapling and tree density, relative total
basal area, and tree importance value, by species for each stand.
Density of shrubs by species for esach stand. % freguency,
% cover, and relative importance valves of ssedlings and herbs.

Quantitative data evaluation record for
Delzpp and Wentworth (1977)

TOPIC
S0il properties

METHODS
Collected samples of the Al horizon in each of the 5 vegetation
sample quadrats at each site. Measursed bulk density, pH, amounts
of P, K, Ca, Mg, Mn, % organic matter, and acidity.

HUMBER OF SAMPLES: 1 PERMANENT FLOTS:

DATA PRESENTED
Range of soil bulx density, pH, % organic mattsr, acidity, P, K,
Ca, Mg, and Mn in =ach sitse.



DeSelm, H.R. and R.R. Bener. 1984, Understory changes in spruce-

Fir during the first 16-20 vears following the death of fir.
In: P.5. White (ed). The Southern Appalachian Spruce-Fir
Ecosystem: Its Biology and Threats. USDI NPS Research/Res.
Man. Reo. SER-71.

SURJECT KEYWCRDS

vegetation sample, succession, BWA ecological affects,
spruce-£fir comparison

RANGE OF COMMIMITIES

spruce-£ir

GEDGRAPHIC SCOPE

Great Smoky Mtns., Black Mtns.

TYPE OF INFORMATIOH

guantitative

QUANTITATIVE TOPICS

vegetation sample & succession

Notes for DeSelm and Boner (1984)

sampled spruce-fir forests in 1974. Stands chosen to
represent varying time since balsam woolly adelgid disturbance,
from undisturbed stands in the central Smokies to intermediate
times (S~10 vears) at Mt, Sterling and the Black Mtns., to long
times (11-28 years) in the Black Mtns, W®hile confounded with
site differences, these data indicate trends of change after ZWA
disturbance. The plets in the longest time class suggest
hypotheses that can be tested as the shorter-time plots age,

Most species sesm to maintain their density cver time,
Saveral greatly lncreased, apparently imwading the new cpenings:
Ribes rotundifolium, Rubus canadensis, Rubus idaeus var. canaden-
sig, Sambucus pubens, Vaccinium erythrocarpum, and Viburnum
alnifoliuwm. A few, such as yellow birch seedlings and beech,
were apparently exclucded from the disturbed areas.

Fir reentered the cancpy in the 11-280 year class sites, but
seedlings had disappeared in these longer intervals.

The data are alsc contained in Boner (1979).



Quantitative data svaluvatien record for
CeSelm and Boner (1534}

TCPIC
vegetation sample & succession

METHCDS
Sampled (in 1974} 99 stands in the Smoky amd Black Mbns. repre-
senting varying age since BUWA distutbance. Tallled trees and
seplings (»2.5 cm dbh) in size classes in .@4 ha plots, counted
shrub layer stems in 2 .384 ha plots, counted seedlings and esti-
mated herb cover in 8 .6@01 ha plots. 6 groups of stands: high &
low undist,, 56, 7-18, 11-15, and 16-20 years since infestation,

NUMBER QF SAMPLES: 99 PERMANENT PLOTS:

DATA PRESENTED
Density and basal area of overstory trees (>12.5 om dbnj, by
species, in the 6 groups of stands. Density of saplings (2.5-
12.4 cm dbh) stems, by species, for the 6 groups. CDensity of
subsapling stems (<2.5 cm dbh and >,6 m tall). % cover in herb
layer.
Data from Boner (1979).



Cevore, J.E. 1972. Fraser f£ir in the Unicoi Mounts

Castanea 37: l48=143.

SUBTECT BEEYWORDS
specles range extensicn

RANGE COF COMMMITIES
High Seuthern Appalachian
GEOGRAPHIC SCOFE
Unicel Mtns.
TYFE OF INFORMATION
qualitative
QUANTITATIVE TOPICS

Notes for DeVore (1972)

Reports discovery in 1971 of 13 trees of Fraser fir on
Haw Knob in the Unicol Mountains.
8-1312 inches tall. This occurrence is reported as a range
extension. However, Pittillo (1984) states that consultation
with Forest Service officials indicated that thess trees were

s
-

Treas were of varying sizs,

planted, despits their uneven-aged appearance.



DeYoursg, H.R., P.5. White and H.R. Deselm, 1982. Vegetation of
tie Southern Appalachians:an indexed biblicgrapny,l8@5-1282.
USDI, Waticnal Park Service, Southeast Regional Office,
fes. Man., Cept, 3ZR-53. 94 BD.

SUBJECT #ZTWIRDS
Gensral Vegetation

RANGE OF COMMIMITIZS
General Southern Appalachian
GEOGRAPHIC SCCOPE
Southern Appalachians
TYPE OF INFORMATICH
Bibliography
CUAMTITATIVE TOPICS

Motes for DeYoung et. al. (1982)

This report includes ca. 1980 references. Spruce-fir and BWA are
in the index. This is the predecessor of the White and Eager
biblicgraphy that the current project is basad on.



Degelius, G. 1941, Contributions to the lichen flora of North
imerica: II. The lichen flora of the Great Smoky Mountains.
Arkiv Por Botanik 38(3) :1-8d.

SUBJECT EHEYWORDS
lichen flora, floristic affinities

RANGE OF COMMUMITIES

geperal scuthern Appalachian
GEOGRAPHIC SCOPE

Great Smoky Mens.
TY2E OF INEORMATICM

gqualitative, species list
QUANTITATIVE TOPICS

motes for Degelius (1941)

Primarily a listing of lichens collected in a 2-week visit
ta the Smokies in 1939, with notes on locations and elevations.
Lists are given of species in deciducus forest, conifercus
(spruce-fir) forest, and both, There is brisf discussion of
northern, southern, and other fleristic elements.

Tha lichen flora of the Smokies was found to not be parti-
eularly rich, probably because of the lack of extensive bars
rock., The pure fir foressts of the highest elevations were found
to support much richer lichen vegetation than the spruce-
daminated forests below.



Delcourt, H.R. and P,A. Delcourt:. 1984. Late-Quaternary history

of the spruce-fir ecosystem in the southern Appalachian
Mountain region. 1In: P.5. White (ed). The Scuthern Appala-
chian Spruce-Fir Zcosystem: Its Biology and Threats. USDI
NP5 Resesarch/Res. Man. Rep. SER-71

SUBJECT EEYWORDS

palececology, extent of spruce-fir, climatic change,
pollen-vegetation calibrations

RANGE QF COMMUMITIES

spruce-Ffir

GECGRAPHIC SCOPE

Scutheastern 1.5,

TYPE OF INFORMATION

quantitative, map

QUANTITATIVE TOPICS

pollen-vegetation calibrations & palececology

Notes for Delcourt and Delcourt (1984)

Reviews the Quaternary history of spruce-fir forests south
of the glacial margin in eastern U.S, Calibrations of modern
tree deminance from forest inventories with medern pollen samples
ware used with pollen data from 13 sites scabtered throughout the
SE U.8. to calculats the importance of spruce and fir in the
past. Contour maps are presented of spruce and fir importance at
intervals from 18,800 yrs. ago to the presant, Curing the full
glacial and late glacial interval, 18,009-12,500 YIS. ago, sSpruce
and fir species occurred in a broad bel: frem Missouri scross
Tennessee to the Carolinas, with £ir more restricted in latitude
than spruce. With climatic warming, they became progressively
more restricted to the Appalachians (and migrated north). Fir
distribution was dramatically reduced at 12,990-18,000 yrs.,
while spruce distribution changed more slewly and continuously.
The minimum southern distribution cccurred 60d@ yrs. ago, in the
xerothemmic period, and since then spruce-fir forests have
expanded slightly. Only the southern Appalachians have continue
cusly had spruce-fir forests from the present to 18,088 yrs. ago.



guantitative data evaluation record for
Dalcourt and Delcourt (1934)

TopIC
sollen-vegetation calibrations & palececclogy

METHCOS
Usad previously published pollen composition data [by these and
other authors) for 13 radiccarbon—dated sites scakbtered Ehrowgh-
out the Southeast. A calibration for relating pollen data to
vegetational composition was derived from 1684 modern pollen
samples and dominance (growing stock volume) from forsst inven-
tories, using geometric mean linear regrsssicn. Maps plottec.

NUMBER OF SAMPLES: PESMANEMT PLOTS:

DATA PRESENTED
Plots and regression coefficients for the relationship between
modern pollen and vegetation. Contour maps of % spruce and fir
in the vegetation in the SE U.5., for 18,003, 14,004, 14,090,
6009, 2000 years ago, and at present, based on 13 sites.



Cay, J.P. 1375. The fruticose and folicse lichens of the high
mountain areas of the scuthern Appalachians, InD, Dissarts-
tion, Duke University,

SUBIECT ZEYWORDS
lichen flora, lichen taxoncmns, £floristic affinities,
lichen biclogy
RANGE OF COMMUNITIES
high southern Appalachian
GECGRAPHIC SCOPE
Scuthern Apcalachians
TYPE OF INFORMATICHN
qualitative (scme figures), taxonomic xey
QUANTITATIVE TOPICS

Nctes for Dey (1375)

This stedy is the first comprehensive taxonomic treatment of
the fruticess and folicse lichens of the high southern Appala-
chians. Extensive collecting was done in all of the spruce-fir
ateas, including areas accessible only by backpacking, Licken
species important in the common communities are listed,

Taxonomic keys to the species and descriptions of sach are
gwart, with information on chemical tests, hahitats, range, and
citation of all specimens. Different kinds of global ranges are
discussed, and an appendix lists the species with each kind of
rarge.

Of the 178 species found, 13 are endemic to the southern
Appalachians and 31 are disjunct o Mexico or areas outside of
HNorth Amsrica.

The kays, specles descriptions, ard some of the blogeo-
graphic discussion ars published in Dev (1973). This information
is also used in Dey (1379).



Day, J.P. 1978. Fruticose and foliose lichens in the high-
mountain areas of the southern Appalachians, The Bryologist
8l: 1-593.

SURIECT EEYWORDS
lichen flera, lichen taxcncmy, £floristic affinities

RANGE OF COMMIMNITIES

high scuthern Appalachian
GEDGEAPHIC SCOPE

Southern Appalachians
TYPE OF INFORMATICH

cqualitative, taxencmic xey
QUANTITATIVE TOPICS

Motes for Dey (L978)

This paper is primarily a comprehensive taxencmic treatment
of the fruticose and foliose lichens, with keys, species
descriptions, ard chemical color test information. Habitats for
lichens and gecgraphic relations of the flora are discussed
briefly.

Habitats include spruce-fir forest, fire cherry successicnal
forest, high elevation deciducus forest, beech gap, grassy bald,
heath bald, road bank, and rock outcrop. There are 178 species
in the high elevaticn flora. 7 species are narrowly endemic to
the Appalachians, 5 are nearly endemic, and 18 are endemic to the
Apoalachians within their North American range. The flora shows
affinities to both northern and southern areas. Lichen
distributions show the same patterns as plant distributions
but disjunctions are at the speciss rather than the genus level.



Dey, J.P. 1979, MNotes of the fruticose and foliose lichen flora
of North Carolina and adjacent mountainous areas. Proc. of
the 16th International Phytogecgraphicasl Excursion, 19733
Veroff, Geobot. Institut. ETH, Stiftung Rubesl, Zurich,
ad: 185=295.

SUBRJECT KEYWORDS
lichen flora, floristic affinities, lichen biclogy

RANGE OF COMMIMNITIES

general southern Appalachian
GECGRAPHIC SCOPE

North Carolina, Southern Appalachians
TYPE OF INEORMATICH

gualitative
QUANTITATIVE TOPILS

Noees for Dey (1979)

Discusses gecgraphic and habitat distribution of lichen
species. Information is primarily derived from Dey (19735).

different kinds of species ranges ars recognized, and notable
species within each are named. 13 species are narrowly endemic
to the Appalachian Mtns., and over 26 are disjunct to Mexico,
Zast Asia, or other distant areas. Appalachian-Great Lakes,
Appalachian-Ozark, and wider southeastern distributions are also
considered,

Species are also discussed by habitats and substrates, with
notable species of rock, soil, logs, and trees in the different
parts of the region noted.



Cey, J.P, 1984. Lichens of the southern Appalachian mountain

spruce-fir zone and some unanswered ecolegical cuestions.
In: P.5. White {(ed). The Southern Appalachian Spruce-Fir
Ecosystem: Its Biology and Threats. USDI NPS Research/Res.
Man. Rep. SER-T1.

SUBJECT EEYWORDS

lichen flora, lichen bioleogy, lichens as bicmonitors,
floristic affinities

RANGE OF COMMIRMITIES

spruce-£ir

GEOGRAFHIC SCOPE

Southern Appalachians

TYPE OF INFCRMATION

quantitative

QUANTITATIVE TORPICS

lichen flora & lichen biclogy

Notes for Dey (1984)

The state of current knowledge of southern Appalachian
spruce-fir lichens is discussed and the needs for further
rasearch considerad. The fruticose and folicse lichens have besn
gensrally well studied, but little is known about the crustose
microlichens. A variety of observations, bassd on label data in
Duke Herkbarium, are discussed.

181 species of macrolichens have been collected above 1676 m
{5508 ft.). The diversity of macrolichens on fir is much greatesr
than on spruce. Only 12 epiphytic, 2 terricolous & lignicolous,
and 1 saxicolous species are strongly restricted to spruce-fir
forests. EBecause most species also occur at low elevation, the
isolated mountains cannok be regarded as islapds for lichens.

The nanber of speciss in each of the 19 high mountain areas
is roughly correlated with size of the area, but Grandfather Mtn.
and Mt. Pisgan have more than expected and wWhitetop has fewer.

Threats to lichens include loss of [ir by balsam woolly
sdelgid and damage by air pollution. Lichens are useful as bio-—
monitors of air pollutien, and their use should be investigated
in the southern Appalachians. Additional ressarch {5 also needed
on crustose lichens, quantitative abundance, and fir death,



guantitative data evaluation recora for

Cey (1984}

TCPIC
lichen flora & lichen biology

METHCDS % .
Usad label data from Duke herbarium and data from other published
SOULECES .

MUMBER OF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED

Number of macrolichens collected more than oncoe and once, on fir,
spruce, mountain ash, and birch. Humber of macrolichen species
collected on different substrates in high mountains. Humber of
macrolichen species in each of the 18 hzgh mountain areas, with
size of area and number of vascular species and community types
for comparisen, Lists of species with 90% or more of high elev.
collections from spruce-£fir, and from spruce-fir + successional
fire cherry communities.



Dickson, R.R. 1959, Scme climats-altitude relationships in the
southern Appalachian Mountains region. Bull. Amer.
Meteorol, Soc. 4@: 352-359.

SUBIECT KEYWORDS
metecrologic patterns, climats

HAMGE OF COMIMNITIES
general southern Appalachian
GEOGRAPHIC SCOPE
Southern Appalachians
TYPE QF INFORMATICM
quantitative
QUANTITATIVE TOPICS
climate & metecrolegic patterns

Motes for Dickson (1959)

This study ussed rzeqressions of climatic data on elevation to

derive predictions for climatic variations on a scale inter-

mediate between regional climate and microclimate. Data wers
usad from several weather stations for the period 1931-1952.

Mt. Mitchell was the ocnly station over 4800 feet.

Linear regressions were derived for mean temperatures for
the whole year, January, and July; mean daily temperature range
Eor the year, January, and July; and average growing ssascn
length separated for summits and valleys, Sumits are warmer
than valleys at the same elevation.

Precipitation does not follow linear patterns with
elevation. It generally increases with elevation but this is
complicated by winds and topographic effects.

Potential evapotranspiration decreases linearly with
altitude. At Mt. Mitchell there is a major excess of precipi-
tation over transpiration for every month, with the largest in
August and the smallest in May.



guantitative data evaluation record for
Dickscn (1959)

TOPIC
climate & meteorclogic pattsrns

METHCDS
Used data on mean temperature for year, January, and July; mean
daily temperature ranges for year, January, and July; length of
growing ssason; and annual and monthly precipitaticn, from
established weather stations, Calculated linear regressicns of
weather data on elevaticn.

MIRMBER OF SAMPLES: FPERMAMENT FLOTS:

DATA PRESENTED
Plots and linear regression equaticns for mean annual, Janvary,
and July temperatures and temperature ranges vs. elevation.
plote of linear regression equations for growing season length
vs. elevaticn for sumits and valleys.
plot of annual snowfall vs. elevation.
Plots of potential evapotranspiration by menth for 5 stations,
including Mt. Mitchell.
Plot of average annual January and July potsntial evapctranspi-
ration vs. elevaticn.



Donley, D.E., and R.L. Mitchell. 1339, The relation of rainfall
L0 elevation in the southern Appalachian regien. Trans.
amer. Gecphys. Union 28: 711-T721.

SUBJECT KEYWORDS
climate, meteorologic patterns

RANGE COF CCMMUNITIES
general southern Appalachian
GEOGRAPHIC S5COFPE
Southern Appalachians
TYPE OF INFOBMATION
quantitative
QUANTITATIVE TOPICS
climate & meteorologic patterns

Notes for Denlsy and Mitchell (13933)

Extends studies of relationship of rainfall and elevation in
mountains to the southern Appalachians. Records fram 73 TVA,
U.5. Weather Bureau, and other rainfall stations above 2580 ft.
with continuous records from 1935-1938 wers used. Leong standing
station records showed this period to be typical in rainfall.
Stations were divided in 4 zones based on location with respect
to moisture scurce, major ranges, and local topography. For each
zone, rainfall vs, elevaticn was plotted, a line fitted, and
slope constant of the line given. There appears to be a linear
relationship, but with much scatter.



Quantitative céata evaluation record for
Donley and Mitchell (193%9)

TOPIC
climate & meteorologic patterns

HMETHCDS
jsed data from 73 rainfall stations of TVA, U.5. Weather Buresu,
and other agencies, with continucus data from 1935-1938. Divided
stations into 4 zones based on relation to source of melisturs,
major mountzin ranges, and local topography. Plotted rainfall
vs, elevation for each zeone and fitted lines.

_ MUMBER OF SAMPLES: 73  PERMANENT PLOTS:
CATh PRESENTED
Location and 2-year average annual rainfall for all stations.
plots of average annual rainfall vs. elevation, for each zone.
Slope constant for lipear relation of rainfall with elevation,



Duncan, W.H. 1933. Ecological comparison of leaf structures of
shodedendron punctatum, and the ontogeny of the spidermal
scales. Am. Midl. Nat. 14 83-95.

SUBJECT HEYWCORDS
shrub leaf anatomy

RANGE OF COMMIBMITIES
spruce-fir, heath bald
GEOGRAPHIC SCOPE
Great Smoky Mtns.
T™FE CF INFORMATION
guantitative
QUANTITATIVE TOPICS
shrubp leaf anatomy

Notes for Duncan (1933)

This study examined the anatomy of Rhodedendron punctatum
(R. minus) leaves from adjacent spruce-fir forest and heath bald
on Mt. LeConts. The heath bald is a hotter and drier envirornment
than the forest. Leaves from the heath bald were smaller.
Measurement of leaf cell layers found all layers thicker on the
heath bald, with the palisade layer showing the greatest
difference. The heath bald leaves also had veins closer
together. Measursments of diameter of leaf scales were the
same for both. Thickness of cell layers varied greatly from one
part of the leaf to another, emphasizing the need to take
comparative measurements on the same part of the leaf.

Detailed observations of the development of the epidermal
scales are also described.



guantitative data svaluation record for
Cuncan (1933)

TOPIC
shrub leaf anatomy

METHCCS
Collected leaves of Rhododendron punctatum (R. minus) £rom
spruce~-fir forest and adjacent heath bald on Mt. Leconte. Laaves
warse sectioned apd thickness of the cell layers measursd.

MUMBER OF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Average and range of leaf length and width for leaves [rom heath
bald and forest, Mean, standard deviation, and standard srror
for thickness of each cell layer, at midvein and leaf margin.
Mean length of palisade layer cells, % of total mesophyll that
is palisade, and palisade/spongy ratio, for both sites.
Mean, standard deviation, and standard errer for 30 lst row
palisade cells from 1@ leaves from each site. Mean, standard
deviation, and standard error of distance between veins and
scales in 18 leaves from each site, Mean scale diameters.,



Eagar, C, 1978. Distribution and Characteristics of E!-alslam
Woolly Aphid Infestations in the Great Smoxy Mountains.
M.S, Thesis, Univ. of Tennesses, Knoxville.

SUAJECT AEYWORDS
BWA infestation levels, BWA spread

RAMGE OF OOMMINITIES
soruce-fir
GECGRAFHIC SCOPE
Great Smoky Mins.
TYPE OF INFORMATION
quantitative
QUANTITATIVE TOPICS
BWh infestation levels

Motes for Eagar (1978)

This study examined balsam woolly adelgid infestations in
the Smokies in 1976 and 1977, when the adelgid was spreading
through the park. Infrared aerial photography was ussd Lo
divide the spruce-fir area into 1l geographic areas with similar
age of infestation and 224 study units. Plot samples in each
measured community factors (density of spruce and fir, sum of
diameters, mean dbh), envircnmental factors (slope, aspect,
gley,, disturbancse), and 5 classes of infestation. Canonical
corralation was done between the 5 infestation classes and the
community and envirommental factors. The correlations are used
to describe "typical" community and environmental atkributes of
gtands in each infestation class.

Infastations started at low elevation, near the hardwooc
ecotone, and spread upnill. Infestation became heavy faster an
west-facing slopes and in older, more copen stands. Denss young
fir stands were pnot infested., Correlations of infestation with
slope, disturbance, and amount of spruce are prokably the rasult
of correlation of thesa facteors with elevation and geographic
area,



ouantitative data evaluation record Io
Eagar (1378)

TOPIC
BvR infestation levels

METHCDS
In 1976, samplad 224 plots in 11 gecgrapnic areas decvied from
aerial photos. In 1977 sampled plots on elevational transects,
Tallied trees in 1@x1¥ m plots and countsd seedlings in subplots.
Estimated BwA levels in 2.54 om sguares. Dicd canenical correl-
ation between infestation classes and environmental variables
(slope, aspect, elev., disturbance) and community variables.

MUMBER OF SAMPLES: PERMRNENT PLOTS:

DATA PRESENTED
Cancnical correlation coefficients between adelgid infestation
level classes ard envirommental + community factors, envi. alone,
comunity aleone, for 1976 alone, 1977 alone, beth years, and
both years on the west side of the park only. Correlations of
sach variable with the canonical varizbles. Standard correlatien
matrix of enviromental and community variables.

Infestation ard fir mortality ars described for each of the

11 geographic areas.



Eagar, C. 1984, Review of the biology and ecology of the balsam
woolly aphid in southern Appalachian spruce-fir forests, In:
P.5. White (ed). The Southern Appalachian Spruce-Fir
Ecosystem: Its Biolegy and Threats. USDI NPS Ressarch/Res,
Man. Rep. SER-71.

SUBRJECT EEYWORDS
BWh effect on £ir, BWA life cycle, BWA spread, BWA control,
fir resistance to BWA

BRNGE OF COMMUMITIES
spruce-£ir

CEOGRAPHIC SCOPE
Southern Appalachians

TYPE OF INECRMATICH
qualitative

QUANTITATIVE TOPICS

Motes for Eagar (1984)

Reviews various aspects of the balsam woolly adelgid,
including history of infestation, life cycle and ecology of the
insect, controls on populations, effeckts on fir, and patterns of
attack within infestations. The current status and possible
futvre of the Fraser fir forests and BWA are discussed.

The BWA was first found on Mt. Mitchell in 1957, but rapid
widespread mortalikty suggested it had been there much longsr. It
was found on Mt. Rogers, the last scuthern Appalachian ares to be
infested, in 1979, but kree cores showed it had been present
there since 1962 without killing the trees

The EWA population consists entirely of parthencgenically
reproducing females, Dispersal is primarily by wind. Trees are
killed by cellular changes caused by the insect's secrations.

The xylam develops short, thick-walled, reddish tracheids with
reduced ability to conduct water. The crown gradually dies,
apparently frem lack of water. Observation by Eagar of tissue
from living infested ktrees at Mt. Reogers fourd mumerous small
pockets of cead tissue surrounded by wournd periderm, suggesting
the hvpothesis that these trees were ahle to seal off the BWR
feeding sites without damage to the whole tres.



Fedde, G.F. 1972. Status of importsed and native predators of the
Balsam Woolly Aphid on Mt. Mitchell, Morth Carolina, USDA,
Forest Service, Res, Mote SE-175.

SUBJECT BEYWORDS
bva control

RANGE OF COMMUMNITIES
spruce-£ir
GEOGRAPHIC S00PE
Black Mtns,
TYPE OF INFORMATION
qualitative
QUANTITATIVE TOPICS

WMotes for Fedda (1972)

Describes results of the Scutheast Forest Experiment
Station's releases of predators of balsam woolly adelgid near
Mt. Mitchell in 1959 and 1966. 22 species wers tried, of which
the most promising were Laricobius srichsonii (Coleoptera),
Aphidoletes thompsoni (Diptera), Pullus impexus (Coleoptara),
and Aphidecta obliterataz (Coleoptara).

In 28 sites examined for predators in 1968, 3 native mites
were the most common: Allothrombium mitchelli, an unidentified
Bdellidae, and Anystis sp. The cnly introduced predator still
Present was Larlcobius erichsonii, present in less than half of
the sites,

At present, aphid levels were low, as most trees wers either
dead or vninfested.

Conclusion is that there is no good hope of predators
controlling the balsam woolly adelgid.



Fedde, G.F. 1973. Cone production in Fraser firs infested by the
balsam wocolly aphid, Adelges picese (Homeptera: Phyllox-
eridas), J. Georgia Entomol. Soc. 8: 127-130.

SUBJECT XEYWORDS
B4 infestation levels, WA effect on fir

RAMGE OF COMMIMITIES
sprucse-£ir
CECCGRAPHIC SCZ0OPE
Boan Mtn.
TYPE OF INFORMATION
quantitative
QUAHTITATIVE TOPICS
BWA infestation levels & BWA effect on fir

Motas for Fedde (1973a)

Study of effect of balsam woolly adelgid infestation on cone
production of Fraser fir. 39 firs on Roan Mountain, survivors of
a starnd of 58, were studisd. BWA infestation levels were esti-
mated in plots on lower tree trunks in 1967, 1968, and 1563.
Tress were measured and age determined. In 1969, a general seed
vear, the cone-bearing status of each tree was detsrmined. B2%
of the trees, all but the smallest ones, bore cones, despite the
infestation. However, the infested trees had cones cnly in the
upper third of the crown, while uninfestad trees had cones
throughout the crown. Trees were resxamined in 1970 and about
1/2 of the cone-bearing trees had diasd. There wete no signifi-
cant differences in age, size, growth rate, or infestation levels
between surviving and dead trees.

BWA infestation levels peaked in 1968 and declined in 1969,
as is typical when the trees' health begins to decline rapidly.



Quantitative data evaluation record far

Pedde (1973a)

TOPIC
EviA infestation levels & BWA =ffect on fir

METHCOS
Sampled 33 firs on Roan Mtn. in an infested stand that initially
contained 53. Estimated infestation oYy counting EWA wax masses
in 2 9 5q. in. plots on the lower 6 ft. of gach trunk, in 1967-
1963. Measursed dbh and detarmiped age. Checked for cones in
1969. Checked for mortality in 1974,

NUMBER OF SAMPLES: 39 PERMANENT 2LOTS:

DATA PRESENTED
Humbsr of trees, mean and std. error of dbh, age, and number of
EWA wax masses/sq. in. in sach of the 13 ¥ears, for cone-bearing
and non-cone-bearing trees.



Fedde, C.F. 1973. Impact of the balsam woolly apnid (Homopterad
Phvlloxeridae) on cones and ss=d producsd by infestsd Frassr
fir, <Canad. Entomol. 185: 673-684.

SUBJECT KEYWORDS
BWh effect on fir, EWA infestation levels, insect damage,
tree reproduction, seed viability and germination
BRMNCGE OF COMMUMITIES
spruce-fir
GEOGRAPHIC SCOPE
Eoan MEn.
TYPE CF INFORMATICH
guantitative
QUANTITATIVE TORICS
seed viability and germination & insect damage

Motes for Fedde (1973b)

Describes physical and viability tests on Fraser fir seed
produced by balsam woolly adelgid-infested and uninfested trees.
Cones were collected in 1969 from an infested and uninfastad
sprayed stand on Roan Mountain. Data on tres size, age, and 3
years of infestation levels are given (same data for infested
trees is in Fedde (1973a)}). Core length and seed dimensions were
measursd, and numbers of sesds filled, smpty, and infssted by
chalcids determined both bv cutting seeds and by ¥-raying.

Hii-infested trees had smaller, more brittle cones. Their
seeds were significantly smaller and more were empty and chalcid-
infested. Germination of seeds from infested trees was 32.5%,
comparsed to 75.5% for uninfested trees. 0One infested tree, which
was dying, produced 100% unfilled saeds,

¥~-ray examinaticn fourd many mcre chalcid-infested seeds
than did cutting sesds.



ouantitative data evaluation record- for
Fedde (1973D)

TOFIC
seed viability and germination & insect damage

METHCDS

Sampled an infested stand on Rean Min., for which 3 years of BWA
infestation data had been collected (Fadde 1973a). Sampled unin-
fested sprayed trees 1/4 mile away, Collected cones. Measured
cone length, seed length, ssed wing length, seed wveol., ssed wt,
Counted number of sseds filled, not filled, and infested with
chalcids, both by cutting & X-ray. Tested germination.

MUMBER OF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Mean and std. error of cone length, seed length, seed wing
length, seed volume, seed wt., mumber of seeds/g, % of seeds
found empty, chalecid-infested, and filled, in cut and x-rayed
seeds, and % germination, for uninfested trees, infested trees,

and 1 dying infested tree.



Fedde, G.F. 1974. A& bark fungus for identifying Fraser fir
irreversibly damaged by the balsam woolly aphid, Adelges
piceae (Homoptera: Bhylloxeridae). J. Georgia Entomol. Scc.
G: 64-68.

SUBJECT KEYWORDS
WA infestation levels, BWA effect on fir, disease

RANGE OF COMMIMITIES
spruce-fir
GECGRAPHIC SCOPE
Roan Mtr.
TYPE OF INEFORMATICN
quantitative
CUANTITATIVE TOPICS
EWA effect on fir & diseasa

Notes for Fedde (1974)

Observations during the course of other studies suggested
that the appearance of fruiting bodies of the bark fungus
Lachnellula agassizil on green balsam woolly adelgid-infested
firs might be useful as an indicator that they were in poor
health and would soon die. This fungus functions as a secondary
parasits and saprophyte, invading weakened and dead trees,

To test this idea, firs were studiasd in the stand on Roan
Mtn. previously used by Fedde (1973a, 1973b). B green BWhA-infes-
ted trees with scme fruiting bodies of the fungus were found and
8 Bwa-infested trees without the fungus were randomly selected
for comparison. Dbh, number of years of infestation {redwood
rings), and mumber of BWRA acdults and eggs were counted., Of the 8
trees with the Eungus, 7 died the next year and the other began
declining. The trees with the fungus had fewsr acdelgids present,
supporting the ldea that they were already declining. They had
been infested for fewer years, suggesting that the infestation
was more acute on them. There was no difference in size of the
treas with and without the fungus.



Quantitative data evaluaticn record for
Fadde (1574)

ToRIC
EWA effect on fir & disesss

METHCCS

arudied trees in a stand on Roan Mtn. used in previous studies
{Fecde 1973a,b). Fourd § still-healthy, BWA-infested trees,
hearing seme fruiting bodies of Lachnellula agassizil. Salected
8 random SWA-infested trees without the fungus. Measured &bh of
trees. Cored trees and countsd number of redwood rings. Counted
number of BWA adults and eggs in guadrats on lower trunks,

NUMBER OF SAMPLES: 8 PERMANENT PLOTS:

DATA PRESENTED
Mean and standard deviation of tree dbh, mumber of years of red-
wood, number of BWAR adults and egg masses, on trees with and

without the fungus, and t-tests of differences.



FPeldkamp, 5.M. 1%84. Revegekbation of upper elevation debris
slide scars on Mt. LeConte in the Great Smoky Mountains
National Park. M.S. Thesis, Univ, of Tennesses, ¥noxville,

SUBJECT FEYWORDS
disturbance, landslides, rare species, succession, gecmerphology,
so0il properties
RANGE OF CCMMIMITIES
spruce-Lfir
GEOGRAPHIC SCOPE
Great Smoky Mbns,
TYPE OF INFORMATION
quantitative
QUANTITATIVE TOPICS
succession & soil properties, landslides & gecmorphology

Hotes [or Feldksmo (1584)

& study of landslides above 5608 fz=t elev. on Mt. LeConte
was made in order to describe slide vegetation, te ralate the
pattern of wegetation to slide topography, and to note the effect
of recovery time following a slide on vegetation. 9 lardslides,
1 1/2-58 years old, were studisd. Based on slope shape, steep-
ness, and profile, each slice was divided inte 3 vertical zones
(head, ercsion transportation, and transportation-gully) and 2
horizontal zones (center and margins) . Envirormentzl signifi-
cance of these zones was discussed., Individual descriptions of
landslides were given and a site location map included,

Vegetation and envirormental factors were measured in 5358
cm plots. 7 herb communities werse described. ANCVA's were done
to determine if different topographic positions within a land-
slide and different slide age classes resulted in ecqual means for
% area covered by 4 substrate types. Because landslides are a
harsh envirorment, substrate differences rather than larger-scale
envirommental factors were considersed most impertant in detsrmin-
ing vegetaticnal differences between slides. Envirormental
stress and natural disturbance were discusssd in a general sense
ard in relation to specific rare plants on Mt., LeConts slidss,



Quantitative data evaluation record for
Feldkamp (1984)

ToPIC
succession & soil properties

METHCDS
Used field data described under landslides. ©Did ANOVA for plot
center soil depth, % bare rock, % bryophyte cover, and % lichen
cover with 4 ages, 3 vertical zones, a2nd 2 horizontal zones.
Did cluster analysis on plots from 4 slides (1 in each age
class),

NUMBER OF SAMPLES: PERMANENT PFLOTS:

DATA PRESENTED
Source of variation, degrees of f{reedom, mean sguares, F value,
significance at p=.95, .01, .0dl, for soil depth, % bare rock,
% bryophyte cover, % lichen cover. Frequency plus mean and std.
dev, of soll depth and § bare rock, for each of the 7 communities
indicated by cluster analysis.

Quantitative data evaluation record for
Faldkzmp (1984)

ToPIC
Landslides & gecmorpholegy

METHCDS
Landslides chosen for elev., accessibility, aspect, slope, age.
S@%59 cm plots placed 1 m apart in horizontal transects 15 m
gpart. Estimated drymess, canopy cover class, % rock, bryophyte,
ard herb cover. Measured scil depth. Counted woody stems, Est.
micronabitat category by species; slide herizontal & vertical
gone. Slide age, aspect, % slopes, width of zones,

NMUMBER OF SAMPLES: 521 PERMANENT PLOTS:

DATA PEESENTED
Age, aspect, mean % slope, width ranges, total nuamber of plots,
vascular sp. {req., total number of vascular planks, % of plots
with no vascular plants, mean number of vascular taxa/plot, mean
and std. dev. of soil depth bo obstructicn at plot center, 3
cover/plot by rock, bryophytes, lichens, and vascular plants, for
aach slide. Mean % bare rock, mean soil cSepth in plot center and
in plant clusters for slide margin and center. Mean and s=d dav,
af soll depth by wvascular species. % of total vascular speciaes,
frequency, and mean cover in each slide, by life form category.



Fox, J.F. 1977. Alternation and coexistence of trse species.

SUBJECT KEYWORDS
population dynamics, tree reproduction

FANGE OF COMMUMITIES
spruce=£fir
GEOGRAPHIC SCOFE
Great Smoky Mins,
TYPE OF INFORMATICN
quantitative
CUARNTITATIVE TOPICS
tree reproduction

Motes for Fox (1977)

This study examines the cbservation that frequently trees
reproduce better under trees of other species than under their
own specles. It addresses the hypothesis that deminant trees
provide microchabitats that influence the probability that they
will be replaced with a different species, and that tree dynamics
are requlated by intsractions on the scale of individual trees.

Sampled virgin forests in 5 sites, including spruce-fir
forest in the Smeokies., Each forest was dominated by 2 principal
tree species. The number of saplings of sach species undetr the
canopy of each species, and the species of the largest sapling
urder sach tree, wers noted. In the Smokies, fir was much more
camon uncer spruce, and spruce slightly more common under fir.
Size distributions are given of each species under its cwn
species and under the other species. The curves are generally
parallel but those under the other species have more saplings in
all size classes.

Various mechanisms that could produce this apparent alter-
nation are discussed; as are cther mechanisms that could allow
coexistence of speciaes,



Quantitative data evaluation record for
Fox [1977)

TCoRIC
tree reproduction

HMETHCDS
sampled virgin forests in the Great Smcky Mountains, in Michigan,
Pennsylvania, Florida, and Wyoming. Measured the size of
saplings by species under each canopy species. Recorded the
species of largest sapling under each canopy tree. Did chi
squared tests of asscciation of canopy and sapling species,

MUMBER OF SAMPLES: PERMANENT PLOTS:

DATA PRESERNTED
Mumber of saplings of each species under sach canopy species,
with results of chi squared test, for each site. Frequency
of each speciss of largest sapling under each canopy species.
Plots of size distribution of saplings of each species, under
canopy of their own species and the other species.



Frothingham, E.H. 1924. New forests for cut-over and burned
spruce lands in the southern Appalachians. USDA, Forest
Service, Appalachian Forest Experiment Station, Official
Record, December 10, 1224.

SUBJECT KEYWORDS
tree planting, exctic plants

RAMGE OF CCMMUNITIES
spruce-£ir

GEOGRAPHIC SC0FE
Black Mtns.

TYPE OF INFORMATICH
quantitative (no Lorm)

QUANTITATIVE TOPICS

Notes for Frothingham (1924)

This manuscript was not examined. The following is an
abstract fram USDA, Forest Service, 1947, Bibliocgraphy of the
appalachian Forest Experiment Statlon 1921-1946.

Highland spruce and fir areas denuded by logging and Eire
can be raproduced only through planting. Twenty-eight study
plots iovolving 12 coniferous species were planted on south and
east exposurss near Mb. Mitchell in North Carolina. These
experiments will bast detemmine species and methods for
raforeskation In the spruce tyoe.

These planting experiments are described in several other
publications.,



Frothingham, E.H. 1931. Timber growing and logging practice in
the southern Applachian regien, USDA Tech. Bull. 253.
33 pp.

SUBJECT #EYWORDS
forest condition, forest management, tree reproduction, fire,
logaing, insect damage, successicon
qAMGE OF COMMUMITIES
general southern Appalachian
GELDGRAPHIC SC0PE
Southern Appalachians
TY2E OF INFORMATIOCN
gualitative
QUANTITATIVE TOPICS

Motes for Frothingham (1931)

One of a series directed toward forest land owners in 12
principal forest regions of the United States, this paper

describes southern Appalachian forest comminities, forest utili-

zation and yield, and effects of fire, insects, and disease.
Regionally applicable measures for reforestaticn following both
logging and slash fires are outlined. Factors affecting repro—
duction, growth, and value of timber are discussed. Advice on

forest management practices for making full uss of the productive

capacity of the land center on Eire prevention, insect damage
preaventicn, and logging practices.

Information specific to spruce forests includes the mention

of Southern pine beetles, in addition to légging and fire, as

causes of the destruction of the spruce forest type in the Black
and Balsam Mtns. A sumary of data on repreduction from a burned

and unburned cut-over spruce stand in North Carolina is given.

Burned spruce forests are described as ofien "ssized by rhcdoden-
dren and laurel." Windthrow risk was considered seriocus if large
trees were laft exposed by cutting. Plankting was recommended for

serpetuation of conifers on cut-over and ourned spruce lands.



Frothingham, E.H., J.5. Holmes, W.J. Damtoft, E.F. McCarthy, and
C.F. Forstian. 1926. A forest type classification for the
southern Appalachian Mountains and adjacent plateau and
coastal region. J. Forestry 24: 573-684.

SUBJECT KEYWCORDS
vegetation patterns, variation within spruce-fir

PANGE OF COMMIMITIES
gensral Southeastern
GECOGREAEHIC SCOPE
Southeastern U.5.
TIPE OF INFORMATION
fualitative
QUANTITATIVE TOFPICS

Notes for Frothingham, et al. (1926)

The dominant species, associates, type variants, succes-
sional species, and general elevation and topographic position of
27 forest cover types were described in an effort by the Society
of American Foresters to standardize forest cover type names of
the Southern Appalachian Mountains and adjacent areas. The
spruce-fir type included the standard red spruce-scuthern balsam
{(Fraser) fir and the following wariants: pure fir (at the highest
altitudes), pure spruce, and spruce-yellow birch (transitional to
rorthern hardwoods or hemlock-yellow birch type)l. Elevation
boundaries were 4508 £t. in the southern Appalachian Mountains
and 3250 ft. in the Alleghany highlands of West Virginia, Black-
berry, raspberry, rhodedendron, elder, fire cherry, yellow birch,
and other northern hardwocds were listed as successicnal species
following fire and clear cutting of the spruce-fir type.




Fuller, R.D. 1977. Why Does Spruce Not Invade the High
Elevation Beech Forests of the Great Smoky Mountains. M.S.
Thesis, Univ. of Tennessee, Enoxvilla.

SBJECT ¢FEYWORDS
allelopathy, tree reproduction, community maintenance,
soil moisture, soil temperaturs
BRANGE CF COMMUNITIES
beech gap, spruce-fir
GECGRAPHIC SCOPE
Great Smoky Mbns.
T{PE OF INFORMATION
guankitative
QUANTITATIVE TOPICS
allelopathy, soil moisture & soil temperaturs

Motes for Puller (1377}

This study examined possible factors preventing spruce
seedlings from invading adjacent beech gap commnities. Seil
temperature and moisture were measured throughout the growing
szason. The beech gap soil temperature fluctuated widely in the
leafless period. The spruce-fir soil was below field capacity
more freguently, though soil moisture level never approached the
wilking potential. 5oil, roots, fragmented and whole leaf litter
collected from each camminity in spring, suemmer, and fall, were
tested for effects on rad spruce germination and radicle
elengation, using concentrated water extracts, on glass wool.
Spruce gemmination was delayed, but not significantly reduced
after 15 days, while radicle growth was reduced. Spruce seeds
planted in soil cores with fall litter and placed in growth
chambers simulating natural microclimate, showed significantly
delayed and reduced germination in the beech gap microclimate.

Factors which may contribute to prevention of spruce
invasion of beech gaps include seed pradation under beech litter,
toxins from beech litter, high temperature variation in spring,
inability of radicle to reach moist soil in spring drovght, and
demping off.




Cuantitative data evaluation fscord Zor
Fuller (1977)

TOPIC
allelopathy

METHODS
Sampled spuce-fir and beech gap litter ard top 5 am of soil, 1.5
im W of Newfound Gap. Watered spruce seeds with water extracts
from soil, roots, and litter of each forest. Planted seeds in
s0il cores with fall litter from each forest, at room temp., in
growth chembers with microclimate of each forest, and in fenced
and unfenced field plots in each forest.

NUMDER OF SAMPLES: PERMANFENT PLOTS:

DATA PREESENTED
% inhibition of germination and radicle elongation by extracts on
seeds in glass wool vs. distilled water. Mean & std. dev. of %
germ. in soil cores under fall litkter of each type at room temp.
Cumulative germ. curves and fate of seeds in soil cores from each
forest under microclimate of each. Mean and =td, dev. of root &
shoot dry wt, of seedlings in summer microclimate of each forest,
Fate of seeds and radicle growth in cores from each forest, in
each. Fate of seeds planted in plots, after fall, winter, and
spring, with and without litter removal and screen sxclosurss.

Quantitative data evaluation record for
Fullex (1977)

TOPIC
soil moisture & soil temperaturs

METHDS
Samplad in spruce-fir and adjacent beech gap 1.5 km W of Newfound
Gap, at 16260 m. Measured soil temperature with temperature
probes at 2 om depth, April-Dec. Collected soil samples at 2
wesk intervals, March-MNov., and measured % moisture. Measured
moisture content of soil at 1/3 bar and 1 bar tension with
Dressure plate.

NUMBER CF SAMPT.FES: PERMANENT PLOTS:

DATA PRESENTED
Plot of l@-day average maximum and minimum soil temperatures in
gach forest. Plot of soil moisture (% dry weight) for Z-wesk
intervals, with lires for moisture at 1/3 bBar {(field capacity)
arnd 1 bar.

vWeather station data collescted bv TVA for 1976 and averaga for 16
years——precipitacion by month and daily temperaturs cange.



Fulling, E.H. 1936, 2abies intermedia, the 3lue Ridge Fir, a
new species. Castanea 1: 91-54.

SUBJECT KEYWORDS
fir taxonomy

BANGE OF COMMIMITIES
spruce=-fir
GEOGRAPHIC SCOPE
Shenandcah
TYPE OF INFORMATICN
qualitative
QUANTITATIVE TOPICS

NMotes for Fulling (1938)

This article reviews the doubts that have been expressed
by various botanists about the identity of fir trees in Virginia
and West Virginia. Trees on Hawksbill Mountain, Shenandoah
National Park, which don't match either Abies balsamea or
hbles fraserl are described as a new species: Ables intermedia.



Gant, R.E. 1978. The Role of Allelopathic Interferance in the
Maintenance of Southern Appalachian Heath Balds. Phi.
Digsertaticn, Univ. of Tennessee, Hnoxville.

SUBJECT KETWORDS
vegetation sample, allelopathy, succession

RAMGE OF COMMINITIES
neath kald
GEQGRAPHIC SCOPE
Balsam Mtns.
TYEE OF INFOBMATICH
guantitative
QUANTITATIVE TOPICS
vegetation sample, allalopathy

Motes for Gant (1978)

A study was made of potential sources of allelopathic inter-
ference in 2 heath balds which straddle a southwest sloping lead
on Waterrock Knob in the Plott Balsam Mtns. A vegetation survey
was made to quantify the differences between the 2 balds, one of
which was deminated by Rhododendron maximum, and the othar by
R. catawbisnse. Field reconnaissance was done to determine site
disturbance history. Potential phytotoxins were categorized
using paper and gas chromatography on laboratory stock. The
samples of potential =sources of these phenolic and terpencid com-
pourds (canopy drip, litterfall, litter, soil, and roots) were
collected pericdically and analyzed, Biocassays were done on lab-
oratory stock and a series of monthly bicassays was performed on
Abies fraseri, Betula lenta, and Tsuga canadensis using filtersd
canopy drip or leachates. Differences in perceived persistence
and responsa to disturbance of the balds were discussed in a
theoretical context with the R. catawbiense being considered
climax.



Cuantitative data evaluation reacord for
Gant (1973)

TOPIC
vegetation sample

METHCOS
sampled 2 heath balds on a SW-sloping lead on Waterrock Hnob, 2
transects parallel and perpendicular to the ridge along the long
axis of each bhald. Counted stems >.5 m tall occurring within 1 m
of the trapnsect line,

MIMBEER OF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Density and % of total of Abies fraseri, Betula lenta, XKalmia
latifolia, Picesa rubens, Prunus ssrotina, Rhododendron cataw-

biense, R, maximum, Vaccinium spp. and unidentified, by site and
by north and south slope in cne site.

fuantitative data evaluation record for
Gant (1978)

TOPIC
allelopathy

METHODS
Sampled 2 heath balds on a 54 sloping lead on Waterrock Hnob.
Collected cancpy drip in 3 collectors/slope/site; seil in 5%15 cm
cores from 3 1x.15 m plots/site; heath litter in 6 bins/site
moenthly. Collected large litter in 31 1x5 m plots/site yearly.
Collected rooks in 5 .5%.5 m seil columns/site. Did bicassays on
leachates, chromatography to identify phenclics and terpencids.

NUMBER OF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Praesence/absance of various phytotoxins in cancoy drip, litter,
ard s0il; bicassay results by species for litter & soil samples;
kg/ha of litter components;: seeds/ha in litterfall, by month for
gach site. Welght and % of total Zor uncderground organs by size
class and depth for each site. Annual total seeds/ha apd § total
by speciss by site. OSrowth of each test species with differant
known phytotoxin levels (sensitivity best). ANOVA and mean sap—
araticn Sor greenhouss apd fiald bicassavs, Cresencs/ahsence 2f
various ohvtotoxins 1n vellow leaves, green 1vs., flowers, wood.



Gattinger, A, 1901, The Flora of Tennessee and a Philosophy of
Botany. Gospel Advocats Press, Nashville, Tenn.

SUBJECT EEYWORDS
History, vascular taxoncmy, conservation

RANGE OF COMMUNITIES
general Socutheastsrn
GEOGRAPHIC SC0FE

Tennessea
TYPE OF INECRMATICH
gqualitative

QUANTITATIVE TOPICS

Notes for Gattinger (1901)

This bock consists primarily of a list of species known in
Tennessee at the time, with notes on habitat and blooming times
of each. An introduckion briefly dascribes the vegetation of
Tennessee. The history of the origins of philosophy and the
develogment of botanical inguiry ko the time are described.
Arguments are made for the value of forestry and forest
protection, and for the creaticn of a2 national park or forest
reserve in the southern Appalachians.



Gersmenl, P.J. 1973, Pseudo-timberline: the scuthern Appalachian
grassy balds, Arctic and Alpine Res. 5: AL3T-AlZA.

SUBJECT HEYWORDS
community maintenancs, disturbance

RANCE OF COMMIMNITIES
grassy bald
GEOGRARPHIC ZC0FPE
Southern Appalachians
TYPE OF TNFORMATICH
qualitative
QUANTITATIVE TOPICS

Notes for Gersmehl (1973)

This article summarizes information and hypothesss regarding
the crigin ard maintenance of grassy balds. The theoretical
thermal timberline in the region is 1208 m higher than the
highest peak. Wind velocities are often greater in forested gaps
and summits than on balds, Postfire succession generally leads
to shrubs rather than grassy bald vegetation.

The scotonal hypothesis suggests that spruce-fir forest was
eliminated on some peaks during the Hypsithermal peried, when
vegetation zones were shiftsd upward. More recently, when zonas
shifted back downward, the sumits lacked spruce-fir forest but
wers too high for hardwocds, and became grassy balds. The
presence of spruce stands 6@F m below their normal lower limit,
and hardwood stands 480 m a2bove their normal upper limit suggest
it iz unlikely that spruce-fir forest would be sliminated by zone
shifting. Also, many grassy balds ars not on ecotones.

Persistence of balds has been attributed to severe micro-
climate, buot measuraments find no difference between places where
trees are invading and where they aren't.

The author attributes the persistence of grassy balds to
srazing and limited ssad dispersal.



Colden, M. 5. 1974. Forest vegetation and site relationships in
the central portion of the Great Smcky Mountains Naticnal
Park. Ph.D. Dissertation, University of Tennessee,
Knoxville.

SUBIECT EEYWORDS
Ganeral vegetstion

RANCE OF COMMONITIES

General Southern Appalachian
GEDGEAPHIC SCCPE

Great Smoky Mtns.
TYFE CF INFCRMATIOH

Quantitative (no form)
QUANTITATIVE TOPRICS

Motes for Golden (1974)

266 samples raning from 759 to 1585 m. This is too low for all o
f the spruce-fir types to be expressed and only spruce-birch is d
escribed, Relative densities in various size classes is used to
asses population stability in dominant trees. Seoil data were col
lected. 19 plots were in the spruce-yellow birch type. Nested p
lots were used. Plots were not permanent.






Golden, M. 5. 1981. An integrated multivariate analysis of fore
5t communities of the central Great Smoky Mountains. Amer.

SUBJECT KEYWCORDS
Ganeral vegetation

RANGE OF COMMUNITIES

Genaral Southern Appalachizn
GECGRAPHIC SC0OPE

Great Smoky Mins.
TYPE OF INFORMATICH

guantitative (no form)
QUANTITATIVE TOPICS

Motes for Golden (1981)

244 stards were reported on here from Golden (1974). Yellow birc
h-zpruce was included but the sample is too low for much of the s
pruce-£ir zone, Ploks wers not permanent.



Greenback, D.0. 1978. Climate and ecolcgy of the balsam woolly
aphid. Canad. Entcmel. 192: 546-373.

SUBJECT EEYWCORDS
BWA response to environment

RANGE QF CCMMUNITIES
northern spruce-Zir
GEQOGRAPHIC SCOPE
Mortheast 0.5.
TYPE OF INEOBRMATICON
guantitative (neo form)
QUANTITATIVE TOPICS

Motes for Greenback (197d)

Investigated climatic factors affecting balsam woolly
adelgid infestations on balsam fir in the Maritime Provinces,
Except for in the southern Appalchians, all infestations ars
limited to within 160 miles of the coast.

Weather station data were ussad to make maps and tables of
total accumulated sumer heat, minimum temperature, and depth of
snowfall, the primary climatic factors affecting EWA. The area
has 3 =limatic zones: maritime, with mild winters; continental,
with cold winters and deep snow; and transition, with irregular
winters and snowfall.

In the maritime climate BWA attacks both stems and twigs.
Populations disperse from the twigs and occur throughout the
region. Trees eventually die from twig attack by loss of leaves.
In the continental climate populations are limited by cold to the
base of trunks below the snow line. Dispersal is limited and
infestations are scattered and small. In the transition climate
populations build up but are checked by occasicnal extreme cold.

Experiments were done on freezing point and temperature
effects on populations from various places. Populations have not
geratically diffsrentiated. MNone survive temp. < =35 F.



Criffin, N.C.W. 1965. Garmination and Early Survivel of
Picesa rubens Sargent in Experimental Laborztory and Field
Plantings. M.5. Thesis, University of Tenressee, Knoxville.

SUBJECT XEYWCRDS
tree reproduction, seed viability and germination, tree growth,
ree planting
RANCE OF COMMINITIES
spruce-fir, oak forest, plantation
GEOGRAPHIC SC0OPE
Southern Appalachians
TYPE OF INFORMATION
quantitative
QUANTITATIVE TOPICS
tree growth, seed viability and germination

Motes for Griffin (1965)

This study examined the germlnation and survival of red
spruce seedlings under varicus conditions. Field plantings were
done in plots in the Great Smoky Mountains and in 4 sites cutside
of the natural range of spruce, in Kentucky, MNorth Carolina, and
Gecrgia. Seeds collected on Roan Mtn,, the Balsam Mtns,., and the
Great Smoky Mtns. had very low numbers viable. Commercial seed
from the Adirondacks was also used. BSeeds did germinate and
survive the first year cutside of the natural rarge of spruce.

Commercial seeds were planted in the laberatory, with
experiments done on effect of scil, cold treatment, watering
solution, pH, and planting depth. Mo significant differences
were found with cold treatment or with the different substrates.
Differences were found between germination and survival in soil
from Wayah Bald and Brasstown Bald, Planting depths of 1/4-1/2
inch were found bhest,

ceedlings were Dlantsd at 3 elevations in Great Smoky Mtns.
Those at S00@ ft. had the greatest dry weight after one growing
seascon, with 4800 and 6088 ft. close ko each other. The
greenhouse—grown control plants were the largesk.



Quantitative data evaluation rscord for
Griffin (1965)

ToRIC
Eres growth

HMETHCODS
Planted greenhouse seedlings in field plots June 23 at 4803,
S@g@, and 600 £t. in Great Smoky Mountzins and in the green-
housa, Seedlings harvested on Oct. 3, dried and weighed.

NUMBER OF SAMPLES: PERMANENT PLOTS:

DATA PRESEMTED
Mean weight of seedlings in the 3 field plots and greenhouse
control.

Quantitative data evaluation record for
Griffin (1965)

TOPIC
seed viability and cermination
METHCDS

Plots in Smokies (Indian Park Gap) and several sites outside of
spruce-fir range. Planted ssed from Reoen Mtn., Richland Balsam,

Snokies, and the Adirondacks. Counted germination & survival

svery 4 weeks, Jure-Oct, GCreenhouse experiments compared strati-

fied vs. not stratified, different scils, different planting
depth, Hoglards solution ws. tap and distilled water, and pH.
NUMBER COF EAMEBLES: 58 PERMANENT PLOTS:
CATRE PRESENTED

sumber of seeds from each sesd source germinating and surviving

in each site. Germination in 3 sets of seeds in mineral socil,

with & without stratification, at .25 ard .5 in. planting depth.
Cerminaticn in 3 sets of seeds at .25 in. depth in sand ard moss,

with and without stratification. GCermination & survival of 3
sets of sseds in seil from Brasstown Zald & Wayan Bald, at 3
planting depths. Germination & survival of 3 sets in sand

watsrad with Heaglapd's sclution and distilled wabksr, and in moss

watsraed with tap water and distilled water.



Hadley, J.B., and B. Goldsmith. 1963. Gaology of the Eastern

Grzat Smoky Mountains, North Carolina and Tennesses,

Geological Survey Proef, Paper 348-3.

SUBJECT KEYWORDS
geology

RANGE OF COMMINITIES

general southern Appalachian
GEQGRAPHIC SCOPE

Great Smoky Mbns,
TYPE OF INFORMATION

guantitative (no form), map
QUANTITATIVE TOPICS

Notes for Hadley and Goldsmith (1963)

Detailed geologic investigation of the sastern Great Smoky

0.5,

Mountains, extending west to Clinomans Dome and Gatlinburg.

units, structures, metamorphism, and surficial conditions are

described in detail, and geologic interpretations are made.

Various diagrams, tables of chemical and mineral compositicn,

cross sections, and a colored geologlic map at a scale of

1:62,508, are given. This work is sumarized in King, Neuman,

and Hadley (19&3).



Hanemsn, D.M., H.L. Lambert, and D.0. Jobnsten. 1981. Cetection

and evaluation of the balsam woolly aphid infestations on
Mount Rogers, Virginia, 1988. USDA, Forest Service, South-
gastarn Area, Skabte and Private Forestry, Atlants, GA.
Rept. No. 81-1-12.

BUBJECT KEYWORDS

BWA spread, BWA infestation levels, BWA effect on fir

RANGE OF COMMUMITIES

spruce-fir

GECGRAPHIC SCORE

ME. Rogers

TYPE OF IMFORMATION

quantitative

QUANTITATIVE TOPICS

B infestation levels

Notes for Haneman, Lambert, and Johnston (1931)

Gives results of a 1980 survey for balsam weolly adelgid on
Mt. Rogers, where it had first been detected in 1979. Traps made
of sticky microscope slides were placed on trees and later
examined for motile BWA larvae. Of 61 trap ploks 2, both within
1/2 mile of a known infestation, had BWA. One had BWA on the
lower bole, the other in the middle bole where they could be
fourd only by climbing.

The 47 trees permanently marked in 1979 (Lambert, Mcrgan,
and Johnson 198@) were reexamined and new data on numbers of EWA,
crown class, and number of years infested are given. GSome trees
showed increases in infestation and decline in condikticn.

18 nodes from known infested trees wers examined for evi-
dence of twig infestation, as occurs in balsam fir. Hone wers
found.



Cuantitative data evaluation record for
Hanaman, Lewbert, and Johnston (1981)

TOFIC
BWA infestation levels

METHCDS
Placed 61 sets of 3 sticky microscope slide traps on Cabin Ridge
in 1980, and examined for BWA. Trees between the trap trees were
examined while setting the traps. ~Resampled the 47 premanently
marked infested Eir trees established by Lambert, Morgan, and
Jonnscn (1988) .

WNIMBER OF ZAMPLES: PERMANFNT PLOTS: ¥

DATA PRESENTED
Dbh, age, crown class in 1979 and 1988, BWR infestation intensity
in 1979 and 1588, and nunber of years infested as of 1988, for
each of the 47 permanently marked trees.



Hardy, A.V.; C.B. Carney, and H.V. Marshall, Jr. 1967. Climats
of Merth Carolina Ressarch Stations, Bull, 433. Ag. Exp.
Etation, MC State Uniwv.

SUBJECT HEYWOEDS
climate

FANGE CF COMMIMITIES
general southern Appalachian
GECGRAPHIC SCOPE
Morth Carclina
TYPE OF INECRMATICON
guantitative
QUAKTITATIVE TOPICS
climate

Motes for Hardy, Carney, and Marshall (1967}

Contains weather data from the 17 Horth Carelina Ag., Experi-
ment Stations, including cnes at Waynesvilla, at Fletcher
(Henderson Co.), and at Transou (Ashe Co.). These data ars
apparently from U.5. weather stations. Mean monthly temperatura
ard rainfall are given for each year of data, Missing data
values were filled by inkerpolaticn. Maximum, minimum, average,
and record high and low for temperature and precipitaticn are
given for the period.

Data from these stations is also contained in NOAA (series)
and U.5. Weather Bursau (series).



Quantitative data evaluation rseord for
Hardy, Carney, and Marshall (1267)

TOPIC
Climate

METHCODS
tised weather station records for the 17 NC Ag. Res. Stations
scattered across the state. Mountain stations are at Waynesville
(called Waynesville 1 E), Henderson {called Fletcher 3 W), and
Transou. Records at Waynesville were kept since 1894 at one of 3
similar locations. Records at Fletcher were kept since 1953, at
Transou since 1946. Missing data were filled in by interpelatien.

WMUMBER OF SAMPLES: 3 FPERMANENT PLOTS: ¥

DATA PRESENTED
Mean daily maximam and minimuam temperature, monthly mean temp. ,
record high and low temp., mean degree days above 65 F, mean
precipitation, record daily precip., mean and record monthly
precip., record daily snow and sleet, by month over the period of
records. Monthly average temperature and monthly precipitation
by month, for each year of records.



Harmon, M.E. 1981. Fire History of the GSMNP, 194@-1979.
0SDI,MPS,5E Regional Qffice,
Bes.Man.Rep. SER-46, 319 pp.

SUBJECT EEYWORDS
Fire

RANGE OF COMMUMITIES

General Mountain Vegetation
GECGRAPHIC SCOPE

Great Smoky Mtns.
TYFE OF INFORMATICHN

Quantitative (no E£orm)
CUANTITATIVE TORPICS

Motes £for Harmen (1981)

This report covers fire records extant in GSMMNP Archives and
fileg, This data is sumarized in terms of ignition source, site
types, fire size ard rokaticn period. Fire is rare in the Spruce-
Fir zone.



Harmon, M.E., 5.P. Bratton, and P.5, Whikte, 1984, Disturkbance
and vegetation response in relaticn to envirormental
gradients in the Great Smoky Mountains. Vegetaztie 55: 129-
138,

SUBJECT EEYWORDS
disturbance, fire, diseass, vegetation-envirorment relationship,
insect damage, modelling, exotic animals
RANGE QF COMMINITIES
general southern Appalachian
GEOGRAFHIC ECOPE
Great Smoky Mbns.
TYPE OF INFORMATION
quantitative
DUANTITATIVE TOPICS

disturbance & vegetation-environment relaticnships

Motes for Hammon, Bratton, and White (1984)

Extends Whittacker's concepkt of vegetational and environ-
mental gradients to include disturbance. Several types of data
are cited to show that disturbance varies aleng envirormental
gradients, Fire patterns have changed, from high frequency
before the park to low freguency at present. Lightning fires
are most likely on dry ridges; man-caused fires on mesic valley
sites. Natural fires will not replace anthropogenic fires that
established vegetation patterns. Pine forests will probably
succead to oak.

Species differ in sprouting ability, so ability of communi-
ties to recover from disturbance also varies along gradients,

Usza of a model (Olson 19631) for litter recovery after fire
shows a range from 4 years in low mesic sites to 4@ vears in high
dry ridges and greater than 60 years in spruce-fir.

Zxotic species invasieon varies along gradients also. Pests
are concentrated whers hosts are common, 35 in chestnut blight
ard balsam woolly aphid. Wild boars are meore concentrated where
mesic herbs cccur, being most destructive in beech gaps.

It is difficult to distinguish envirormental effects on
vegetation from disturbance eifieckts, since they are correlated.



guantitative data svaluation record for
Harmon, Bratton, and White (1984)

TORIC

disturbance & vegetation-envircrment relationship

METHODS

NUMBE

DaTa

Did plot samples for boar damage. Plots distributed along
envirommental gradients; lecaticns not given. Estimated
percent of surface disturbed.

Used diagrams of species and community distribution frem
wWhittaker (1956) to calculats distribution of sprouting speciss
and pest damage.

R OF SAMPLES: PERMAMENT PLOTS:

PRESENTED

Plots of community attribotes on moisture-elevation diagrams:
Percentage of sprouting species in eastern and western Smokies.
Predicted number of years for litter recovery after fire, basad
on a medel by Olson (1963).

Impact of chestnut blight and balasm woolly aphid.,

Percent of surface disturbed by boars,



Harper, R.M. 191@8. Somer notes on the mountain vecetation of
Haywood County, Morth Carclina. Torreya 13: 53-64.

SUBJECT HEYWORDS
vegetation patterns, grazing

RANGE OF CCMMUNITIES
general southern Appalachian
GEOGRAPHIC SCOPE
Balsam Mtns,
TYPE OF INFORMATION
gualitative
QUANTITATIVE TOPICS

Motes for Harper (1914)

This paper describes obssrvations of the vegetation seen on
walks in an area including Pisgah Ridge, the East Fork of the
Pigecn River, and Cold Mountain.

Cold Mountain, the only place visited above 5500 fk., had
open vegetation with uncommon £ir and beech-hawthorn thickets on
the north slope. Fir was seen to be more conmon on neighboring
samits of the Balsam Mountains, The summit is said ko have long
been pastured as had most in the regicn,

Vegetation of lower elevation slopes and peaks, ravines,
coves, river bottoms, and wet meadows, iz also described.



Harper, R.M. 1947. Preliminary list of socuthern Appalachian
endemics. Castanea 12: 108-112.

SIBJIECT EEYWORDS
vascular flora, floristic affinitiss

RANGE OF COMMUMITIES

general southern Appalachian
GEOGRAFHIC SCOPE

Southern Appalachians
TYPE OF INECRMATICH

qualitative, species list
QUANTITATIVE TOPILS

Notes for Harper (1947)

This article presents a list of species confined to the
southern Appalachians, defined as extending to the limikt of
glaciation and including the Cumberland Plateau but not the

Great Valley. The list ceontains 138 species (using nomenclature
of Small's 1933 manual), with marks for newly described species

with poorly known distributions and for those with slightly
broader distribution,

Frdemnics are most common at higher elevation. The list is
only 10% monocots, a fairly low propertien, and contalns very few

Eress.,

A later publication, Harper 1948, Castanea 13: 124-127,
notas a number of errors in the list and in the text of this
article.



Harshberger, J.W. 1983. An ecolegic study of the {lora of
mountainous Morth Carolina. Bot. Gaz. 36: 241-258; 368-385.

SUBJECT ZEYWORDS
Floristic affinities, vegetation pattsrns, climatic change

RANGE OF COMMUNITIES
general southern Appalachian
GECGRAFHIC SCOPE
Socuthern Appalachians
TYFE OF INFORMATICH
gualitative
QUANTITATIVE TOPICS

Motes for Harshberger (1993)

Describes subjective observations of flora and vegetation
of Mt, Mitchell and the surrounding area, with notes on
Crandfather and Roan Mountain. Coniferous forest appeared, in
the Black Mtns., arcund 5200 feet, though cccasional spruce could
be found at 4580 feet. Natural meadows are also described for
the Black Mocuntains, surrounded by spruce-fir, The dwarfed tree-
shrub areas on Grandfather Mountain and the balds of Roan
Mountain are described.

There is extensive discussion of biogeography, the influence
of physiographic changes, climatic changes, and species migration
on the flora of the regicn.



Hawv+s, L.7, teRc Sityiopl sharacteriszics &I raf spruce (Flicsa

rusens) . USDA, Forest Service, Northosst FOCestT Zxperiment

% 3 z Vo e
Seation,. STETion Papaer Bo. —Lb.

SUESETT FEITWORDS

wese gEoWwth, TUes IESpEddustion, genBIS.

REMGE OF CIRPTIINITIES
northesn spruce=-Iir
cooarAraIC SC0PT
Horiheast U.S.
TY=2E OF INFORMARTION
quantitative (no form)
OUANTITATIVE TOPICE

NMotes for Harty (1559)

fome skaEgebgEigeiog

-

This report is a synthesis of literature on silvical
characteristics of red spruce, with emphasis on the Northeast.
The overall range and the role of red spruce in the southern

Appalachians is menticned briefly.

Information iz given on

asscciated species in the Northeast, phenology, seed production,
development and requirements of seedlings, growth and production
of tress, reaction to competition, susceptibility to Injury and

dissases, and special uses of the trees.



Hay, R.L., C.C. Eagar, and K.D. Johnson. 1976, tatus of the
balsam woelly aphid in the Great Smoky Mountaing Mational
Park——1976. USDI National Park Service, Southeast Regien,
Research/Res. Man. Rep. 24. 18po.

SUBJECT XEYWORDS
BWA infestation lavels, BWA spread, EWA life cycle,
BWR ecoclogical effects
RANGE OF COMMUMITIES
spruce-fir
CEOGRAPHIC SCOPE
Great Smoky MEns.
TYPE OF INFORMATION
qualitative
QUANTITATIVE TOPICS

Notes for Hay, Eagar, and Jehnsen {1976}

Qutlines varicus aspects of halsam woolly adelgid bislogy,
including a descripticn of the species, its life cycle, dissemi-
nation, and host-inssct interactions, Distribution of the EWR
and infestation levels in the Great Smoky Mountains are described

based on study of 1976 aerial photegraphs and field reconnzis-

sance. A general pattern of initial infestation development at
lower elevations rather than on ridgetops was cbserved. Specific
descriptions of mortality wers given for major peaks throughout
the Smokies spruce-fir zone, Mearly 189% mortality was reported

on Mt. Sterling, the northeastermmoss: spruce-£ir peak in the

park. To the south and west, a gradient of decreasing mortal ity
was observed. Hewever, infestatiens were fourd throughout the
Smokies spruce-f£ir zone, Speculations and reccrmerdaticns are

presented concerning fir regensration and fire risk,



Hay, R.L., C.C. Eagar, and K.D. Johnson. 1978. Fraser fir in the
Great Smoky Mountains dational Park: Its demise by the
balsam woolly zphid (Adelges piceae Ratz.). Contract Rept.,
USDI, Nationmal Park Service, 5E Reg. Office, Atlanta.

SUBRJECT KEYWORDS
oA infestation levels, BEWR spread, BWA response to environment

RANGE OF COMMINITIES
spruce-fir
GEOGRAPHIC SCOPE
Great Smoky Mtns.
TYPE OF INFCRMATICH
quantitative
QUANTITATIVE TORICS
BWL infestation levels & EWA response to enviromment

Notes for Hay, Eagar, and Johnscn (1378)

Gives results of examination of balsam woolly adelgid infes-
tations in the Smokies in 1976 and 1977, when the adelgid was
spreading through the park. These data and methods are alsoc con-
tained in Eagar (1978) and Johnson (1977). Infrared aarial
photos were used to divide the spruce-fir area into 1l gecgraphic
areas by age of infestation and into 224 study units by topogra-
vhy, size, aspect, etc. Cammunity and environmental factors were
measured in plots, and measurements or ratings of BWA infesta-
tion, tree condition, bark characteristics, age, growth rate, and
height were done on 3 randomly selected trees/plot. Canonical
correlation was done between stand BWA levels and community and
envirommental variables. Multiple range tests and chi-square
tests were done on individual tree variables between EWA infas-
taticn classes.

The survey found BWR present throughout the park's spruce-
Fir zone. Infestations tended to start at low elevaticns and
were heaviest on large mature trees. Dense young stands, more
common at high elev., wers the least affected. Bark texture
class, crown position, and growth rakte had little effact on BWA,
but chsarvations suggestsd smocth bark was harder to attack.



Quantitative data evaluaticon rscord: for
Hay, Eagar, and Johnscn (197B)

TOPIC
BWA infestation levels & BWA response to envircrment

METHCDS
Sampled & 19%x18 m plots in each of 224 stand units defined on
asrial photos, and additional plots at elev. intervals on tran-
sacts. Stands ratsd for history, slope, aspect, BWA infestation
level, and envi. factors. Trees tallied by dbh, rated for health
and EWA presence, 3 random trees/plot cored, height measursd,
and rated for BWa level, crown color, crown position, bark text.

NUMBER CF SAMPLES: PERMBMENT BLOTS:

DATR PRESEMTED
Canenical correlation ccefficients between BWR class and envi.
variables, community variables, and both, using data from 1976,
1577, both, and baoth from the west half only. Corrslation of all
variables with canonical variables, for esch combination of
vears. Chi-square contingency tests and multiple range tests on
tree variables among infestation classes. Relationships betwesn
EWA infestation class and tree and environmental data are
discussed.



Hesler, L.R. 1936. MNotes on southern Appalachian fungi.

hcad, Sci. 11: 1487-122.

SUBJECT EEYWORDS
furgus flora, fungus biology

RAMGE OF COMMUONITIES

general scuthern Appalachian
GEDGRAPHIC SOOPE

Southern Appalachians
TYPE CF INFORMATICH

qualitative, species list
QUANTITATIVE TOPICS

Motes for Hesler (1938)

Gives a lisk of fungus specimens collected throughout the

J. Tenmn.

region, including scme from spruce-fir forests. MNotes on

location, habitat, and scmetimes range and rarity are given.

nunber of species new for the regicn are lisked.

A



Hesler, L.R. 1937. Notes on southern Appalachian furgi, II,
J. Tenn. acad. Sci. 12: 239%-3234.

SUBJECT XEYWORDS
fungus flora, fungus biclogy

RANGE OF CCMMUNITIES
general southern Appalachian

GECOGRAFHIC SCOPE
Scuthern Appalachians

TYPE OF INFCRMATION
qualitative, species list, supplement
QUANTITATIVE TOPICS

Notes For Hesler {1937)

Gives a list of fungus specimens collected throughout the
region, apparently cnes that came to light after Hesler (1936},
although the dates of specimens cverlap. Includes species found
in spruce-fir forests. HNotes on location, hebitat, and scometimes

range and rarity are given for each species.



Hoffman, R.L. 195@. Records of Picea in Virginia. Castanea
15: 55-33.

SUBJECT EEYWORDS
extent of spruce-fir

FANGE OF COMMUNITIES
general sguthern Appalachian
GECGRAPHIC ZCOFE
Virginia
TYPE QF INFORMATICH
qualitative
QUANTITATIVE TOPICS

WNotes for Hoffman (195@)

This paper lists the locations of known native populaticns
of rad spruce in Virginia, with brief descriptions of each.
The spruce occurs only in the Mt. Rogers area and in the tier of
counties bordering West Virginia. Hnown plantings are also
listed.



Hoffman, H.L., 1959. Boreal forest vascular plants which are also
native to the Great Smoky Mountains
Typescript, Univ. of Tennessee, Hnoxville

SUBJECT #EYWORDS
Bicgeography, floristic affinities, vascular flora

RANGE OF COMMUMITIES
spruce—fir
GECGRAFHIC SCOFE
Great Smoky Mens.
TYFE OF INFORMATICN
List
QUANTITATIVE TORICS

Motes for Hoffman (1959)

Typescript list found in the UT herbarium. Supplemented by White
and Renfro (1984) in: White,ed. (1984).
Limited usafulness



Hoffmen, H.L. 1964. Check list of vascular planks of the Grsat

Smoky Mountains. Castanea 29: 1-45.

SURJECT FEYWCORDS
vascular flora

RANGE OF COMMIMITIES
general scuthern Appalachian
GEQGRAFHIC SCOPE
Great Smoky MEns.
TYPE OF IMFORMATION
species list
QUANTITATIVE TOPICS

Mot=es for Hoffman (1964)

This list is based on collections in the Smokies and

tUniversity of Tennessee-Xnoxville herbaria.

126 families, 53

genera, and 1458 species and lower taxa are included in the

lisk.



Hoffman, H.L. 1966. Notes ocn vascular plant famil
Great Smoky Mountains. Castanea 3l: 3@1-396,

SUBRJECT ZEvwWoRDS
vascular flora

RRNGE OF COMMIMITIES

general southern Appalachian
GEOGRAPHIC SCOPE

Great Smoky Mtns.
TYPE OF INFCEMATION

guantitative (no form)
QUANTITATIVE TOPICS

Notes for Heoffman (l1966a)

ies in the

This paper discusses various aspects of the vascular flora
of the Great Smcky Mountains National Park. There are 126
families, of which 38 have only 1 species; an additional 18

have only one genus,

Thess mmbers are compared with published

data for other arsas in the United States.



Hoffman, H.L. 1966. Supplement to check list, vascular plants,
Great Smeoky Mountains. Castanea 31: 3@7-314.

SURTECT KEYWORDS
vascular flora

RANGE OF COMMUNITIES
general southern Appalachian
GECGRAPHIC SCOPE
Great Smoky Mins.
TYPE OF INFORMATIOCN
species list
QUANTITATIVE TOPICS

Netes for Hofiman (l966b)

This list gives corrections to the check list of Hoffman
(1964) and gives additional species collected since then.



Holmez, J.S. 1911. Forest Conditions in Western MWorth Caroclina.
NC Geol. and Econ. Survey Bulletin 23: 1-116.

SURJECT EKEYWORDS
logging, timber statistics, forsst management, forest condition,
general trse characteristics, tree reproduction, history
RANGE COF COMMUNITIES
general southern Appalachian
GEOGRAPHIC SCOPE
North Carolina
TYPE OF INFORMATICN
quantitative
QUANTITATIVE TOPICS
timber statistics

Mokes for Holmes (1311)

Generzl report on forest conditions in the North Carolina
mountains. Distribution and nature of forest types and of major
timber species,, forest conditions in each county, and management
suggestions for each type are discussed.

A table gives board feet of timber by species in each
county. 6 counties have spruce and Eir. Spruce-fir forests
average 15-25009 feet/acre of both combined, but many stands will
vield 48-50608. Average pulp yield is 49-50 cords/acre.

Spruce reaches 5@-9%0 feet tall with a dbh up to 3 feet on N
slepes and cove heads, On ridges it may only reach 40-50 feet.

Spruce reproduces best in open forest, 1In closed forest fir
reproduces better. In cut areas, existing seedlings will grow up
and new seedlings start. But none regenerate in burned sites.

County reports suggest no logging yet in Swein, Yancey, and
Mitchell Counties. Champion Fiber had started logging near
Richland Balsam. The spruce-fir forests in Mitchell Co., Grang-
father, FBocan, and Unaka Mtns., are callad scrubity and of little
value. A severe fire is mentioned in the Black Mtns. that
destroyed 1@8% of the E slope.

Management suggesticn Is for light cut, leaving ssed trees.



guantitative data evaluation record for
Holmes (1911}

TORIC
timber statistics

METHCDS
sstimated amount of timber by county in westsrn North Carclina.
Mathods not given.

NUMBER OF SAMPLES: DERMAMENT PLOTS:

CATA PRESENTED
Board fset in standing trees greater than 19 inches dbh, by
county and by species.
Total output of various timber preducts by county (not by SE. )
Average board fset per acre in different forest types. Area of
forested land by county. Potential yield of spruce-fir forests,
Emount of total virgin forest in counties discussed.



Holt, P.C. {ed) 1970, The distributional history of the blota of
the southern Appalachians, Part II: Flora., WVa. Polytechnic
Inet. and Stats Univ., Res. Div. Monocr. 2.

SUBJECT EKEYWCRDE
floristic affinities, vascular taxcnomy, vascular flora,
bryophyts flora
RANGE COF CCMMUINITIES
general scuthern Appalachian
GECGRAPHIC SCOFE
Southern Appalachians
TYPE OF INFORMATION
qualitative
QUANTITATIVE TOPICS

Wotes for Holt (1974G)

This volume contains 13 major papers and several shorter
ones dealing with f£loristics, plant bicgeography, systematics,
and botanical exploration in the region. Several are included
in this bibliography: Anderson (197@), Core (1578}, and
Little (197@).



Hopkins, A.D. 1899. FReport on investigations to determine the
cause of unhealthy conditions of the spruce and pine from
138¢-1893. WV Ag. Exp. 5ta, 56: 194-46l.

SUBJECT EEYWORDS
insect damage, history, extent of spruce-Iir

RANGE COF COMMINITIES
spruce-fir, pine forest
GEOCRAPHIC SCOPE
West Virginia
TYPE OF INFORMATION
cualitative
QUAMTITATIVE TOPICS

Motes for Hopkins (1889)

This report deals primarily with investigations of the death
of large areas of spruce and pine timber in 188@-1382 and 1891-
1892, The original extent of spruce and the history of its
destruction by fire, pasture clearing, logging, and disease are
discussed, There were belleved to ke 1,500,000 acres of spruce
in West Virginia before settlement, reduced to 225,006 by 1899.

The death of trees in 1880-1882 was not investigated at the
time, FPReports of huge number of spruce bark beetles (Polygraphus
rufipennicg) suggest it as the cause but there is no other
avidence for this. It was concluded that natural enemies reduced
the mmbers of these bestles and that large amcunts of logging
slash attracted them away from live trees, erding the outbreak.

In 1891 the destructive pine bark beetle (Dendroctonus
frontalis), also infesting pines at the time, was found to be
killing healthy spruce trees, In 1893 the cutbreak suddenly
erded, and all stages of the beetles were found dead. A European
Clerid predator, imported to combat the bark beetles, was not
released until the pests were all dead. Bacterial and fungal
dispasa, combined with 8 cold winter, were concluded ta be the
cause of the death of the bark beetles,



Horton, J.H., and L.G. Hotaling. 1981, Floristics of selectad
heath comunities aleng the scuthern section of the Blue
Ridge Parkway. USDI, National Park Service Research/Res.

Man. Report Mo. 45.

SUBJECT KEYWORDS )
vegetation sample, community maintenance, succession

RANGE OF COMMUNITIES
high elevation successicnal, heath bald, bog
GEOGRAPHIC SCOPE
Craggy Mtns., Balsam Mtns,
TYPE OF IMFORMATICN
guantitative
QUANTITATIVE TOPICS
vegetation sample

Notes for Horton and Hotaling (1981}

This study provides basaline vegetational data to address
future changes in 3 heath-dcminated sites along the Blue Ridge
Parkway: Craggy Gardens, a heath bald; Graveyard Fields, a
seversly burned spruce-fir site in the Balsam Mins.; and Pisgan
Campground (Flat Laurel Gap), a bog on Pisgah Ridge. Vegetaticn
was sampled by 3 methods: estimation of Braun-2languet cover
classes in each site as a whole, nested randomly locatsd
guadrats, and by the line intersect method. The sample plots
were permanently marked. Data on woedy plant cover, density, ard
frequency are given.

Graveyard Fields was dominated by Rubus sp, and Frunus
pensylvanica. Hardwood trees were clearly rapidly invading.
spruce was present but was not in any of the samples.

Cracgy Gardens was dominated by Rhodedendron catawbiense,
¥ellow birch and mountain ash appearsd to be ioveding.

The Pisgah Campground bog was dominated by Rhododendron
maximum, R. catawbiense, and Halmia latifolia, with no tree
invasion.



Quantitative data evaluation record Zor
Horton and Hotaling (1981)

TOPIC
vegetation sample

HMETHCDS
Sampled shrub dominated communities at Craggy Gardens, Graveyard
Fields, and Pisgah Campground. Estimated Braun-Blanquet cover
classes in each site. Sampled nested guadrats, 1@x18, 4x4, 2x.3m
at random distance from a transect line. Measured tres dbn,
shrub crown dia., counted woody and herb. indiv. Also sampled by
linae-intersect method at 2 sites. Cored random pairs of trees.

MUMBER CF SAMPLES: FERMANENT PLOTS: ¥

DATAR PRESEMNTELD
obh and age of each random pair of trees at Graveyard Fields.
Braun-Blangquet cover class of all species for each site,
Absolute and relative density, cover, freguency, plus summed
importance value of weody species derived from quadrat samples at
each site, Similar data derived from line-intersect samples at
Graveyard Fields and Pisgah Campground.
Herb density data are included in the original manuscript in the
library at Western Carolina Univ. at Cullowes.



Hudak, J., and R.E. Wells. 1974, Armillaria root rot in aphid-
damaged balsam fir in Newioundland. Por. chron, S8: 74-76.

SUBJECT KEYWCRDS
Ewa effect on £ir, dizease

RANGE OF COMMUNITIES
northern sopruce=-fir
GEDGRAPHIC S00PE
Canada
TYPE OF INFCRMATI
quantitative (no form)
COANTITATIVE TOPICS

Motes for Hudak and Wells (1974)

An investigation of the relationship of balsam woolly
adelgid damage and infecticn by Armillaria melles root rot in
balsam fir in Newfoundland, The current state of BWA was infes-
tation of 602@ sg. miles in Mewfoundland, after being introduced

in 1949. Estimated mortality in stands infested 18-15 years was
12%.

Six balsam fir stands were sampled. In each, trees along a
transect were rated for BWA damage class and rooks wers examined
for evidence of Armillariz. Where found, the fungal myceliz were
measured. The % of each BEWA class in each stand, apd the % of
trees infected with Armillaria and size of the mycelia in each
BWA class are given, There was a dramatic increase in Armillaria
infection with increasing BWA damage, from 2.5% of uninfestad
trees to 32% of severely dameged trees ko 88% of killed trees.

It appears that the root rok may be an important factor contri-
buting to mortality of BWA-infasted trees.



Jackson, M.D., T.J. Sheets, and C.L. Moffatt. 1974. Persistence
and movemsnt of BHC in a watershed, Mount Mitchell Stats

BPark, North Carolina—-1967-72. Pesticides Monitoring
Journal 8: 232-208.

SIBIECT EEYWORDS
EWh control, pesticide persistence, animal pesticide levels,
water quality
RANGE OF COMMUNITIES
soruce—fir
GEOGRAPHIC SCOOPE
Black Mtns.
TYPE O INFORMATION
quantitative
CUANTITATIVE TOPICS

animal pesticide levels, pesticide persistence, water polluticn

Notes for Jackson, Shests, and Moffett (1974)

This study examined the persistence of benzens-hexachloride
(BHC) sprayed on the north side of Mt. Mitchell in 1967. Samples
were taken of forest litter, soil, watar and s=diment in streams
draining the sprayed area, and in small mammals.

Initially the litter contained the highest BHC levels—-

585 pom one month after spraying. This declined to 27 pom over
the mnext 5 years. Soil levels increassd to a peak of 58 ppm

1.5 years aftar spraying, and declined to 32 ppm 3.5 years later,
The greater weight of the soil, compared to the likker, means the
smaller incresse in BHC in the soil may account for 58% or more
of that lost from the litter. The extended persistence in the
soil can be attributed to low microbial asctivity due to acidity
and cool temperaturas.

BHC was detectable in stream water only in 2 samples dates,
bath at times of high flow. Levels in sediment in the stream
within the sprayed areas were 31.17 ppm intitially and declined to
i4gl

BHC levels in animals ranged from 8.6-176 pom, with no
distinction between sprayed and unsprayed areas,




Quantitative data evaluation record for
Jackson, Sheets, and Moffett (1974)

TOPIC
animal pesticide levels

METHCDS
Trapped snall mammals in and cutside of a 13 ha area on the nerth
side of Mt. Mitchell sprayed with 11.2 kg/ha of BHC in 1967.
animals <4§ g pooled by species, larger analysed separately.
whole animals, including skin and digestive tract, chopped,
dehydrated, extracted with petroleum ether. Alpha, beta, and
gamma iscmers of BHC determined by gas chromatography.

NUMBER OF SAMPLES: PERMANENT FLOTS:

DATA PEESENTED
Table of & lipid and each BHC isomer in 3% animal samples (all
those caught on all sample plots and dates).
Average and range of % recovery of BHC isamers from animal fat
standards.

Quantitative data evaluation record for
Jackscn, Sheets, and Moffstt (1974)

TOPIC
pesticide persistence

METHLDS
Sampled in & 13 ha area ¢n the north side of Mt. Mitchell,
sprayed with BHC at a rate of 11.2 Kg/ha in 1967. Gamples taken
at various times from just before spraying to 5 years later. 1In
each of 3 plots, 20 grab samples of litter and 2 20-core samples
of soil taken. Alpha, beta, and gamma iscmers of BHC in extracts
were determined by gas chromatography.

WUMBEER CF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Table of each BHC isomer on 1l sample dates, for litter and
go0il in sach plot.
Average and range of % recovery trates of 3HC isomers in scil and
water standards.



Duantitative data evaluation record for
Jacksen, Sheets, and Moffett (1974)

TCPIC
water pollution

METHCDS
Sampled 2 small streams draining a 13 ha area on the north sice
of Mt. Mitchell, that was sprayed with BHC at a rate of 11.2
ka/ha in 1967. Collected three 3.8 L water samples and 3
sediment samples pecoled from 5 grab samples 2-5 om deep along an
8 m stretch. Aloha, bketa, and gamma iscmers of ZHC in extracts
ware determined by gas chromatograghy.

WUMBER OF SAMPLES: PERMANENT PLOTE:

DATA PRESENTED
Table of each BHC iscmer in the watsr on 13 sample datss, and
in sediment of 7 sample dakes.
Average and range of % recovery rates of BHC in water and
sediment standards,



Jacobs, B.F., C.R. Werth, and 5.I. Gutitman, 1984. Genetic
relationships in Abies (fir} of eastern United States: an
electrophoretic study.

SUBRITECT EEYWORDS
fir taxonomy, £ir genetics, intraspecific variation

RANGE OF COMMIMITIES
spruce-fir
GECGRAPHIC SCOPE
Southern Appalachians, Hortheast U.S.
TYPE OF INFOBMATION
guantitative
QUANTITATIVE TOPICS
fir genetics

Motas for Jacobs, Werth, and Guttam (1984)

Results of an eslectrophoretic study on the 3 taxa of eastsrn
fir—Fraser fir, balsam fir, and bractsed kalsam £ir. Samples
were taken from 12 populations, including Mt. Mitchell, Clingmans
Dame, and Mt. Rogers. 20 genetic loci were examined, of which 13
waere polymorphic. Frequencies of alleles were given and genetic
distance and similarity calculated. All 12 populations had
similar complements of alleles and comparable allele freguencies,
The 3 Fraser fir populations were most closely related to the
bracted balsam fir populations, with a distance of .93, This
group Was linked to balsam fir at a distance of .@6.

These data support the hypothesis that the 3 taxa were
conspecific, with free genetic exchange, during Wiscensinian
time, and that bracted balsam fir is intermediate but not of
hybrid origin. Because of the long generation time of fir, only
S@@-6dd generations have ccourred since the populations werse
separatsd,

The cone bract/scale ratio, used to ssparate the taxa, was
found to be variable in the intemediats populaticns, even on the
sane tree,



Quantitative data evaluation record for
Jacobs, Werth, and Guttam (1934)

ToRIC
fir genetics

HETHODS
Sampled 12 sites, including Mt, Mitchell, Clingmans Dome, Mt.
Rogers, Canaan Valley, WV, and Hawksbill Mtn., VA, and sites in
Mew England and PA. Collected cones £rom lst 2§ trees, Did
electrophoresis on ground germinated sseds. Studied the 13 out
of 20 genetic leci examined which wete polymorphic. Calculated
Nei's unblasad genetic disktance and Roger's genetic similarity.

NUMBER OF SAMPLES: 12  PERMANENT PLOTS:

DATA PRESENTED
Table of enzyme systems used and number of loci at each.
Allele frequencies of the 13 loci for each of the 12 populations.
Mean and std. error of number of alleles/locus and % of loci
polymorphic in each of the 12 populations, Matrix of Hei's
unbiased genetic distance and Roger's genetic similarity between
all 12 populations. Dendrogram of relationships based on Nel's
distance measure. Matrix of Nei's gemetic distance between the
3 recognized taxa of fir.



Jaffers, D.5., =nd C.P. Zorstian. 1%25. Cn the trail of the
vanishing spruce. Scoi. Monthly 20: 353-364.

SUBJECT XEYWCRDS
conservation, legging, fire, history

RANGE COF COMMUNITIES
spruce-£ir
GECGRAPHIC SCOFE
Southern Appalachians
TYPE OF INFCRMATICN
cualitative
QUANTITATIVE TOPICS

Motes for Jeffers and Horstian (1925)

Describes the destruction of the southern Appalachian
spruce-fir forests by logging and fire, and arques for the
apelication of forestry methods to ensure their regenaration,
Numercus pictures of destructicn are given. A group of forestry
students from Iowa helping forestsrs from the Acpalachian Forest
Experiment Station make surveys of regeneration in cutover lands
is mentioned.



Jenniscn, H.M. 1935. MNotes on scme plants of Tennessee, FRhedora
37: 3@9-323.

SUBJECT EEYWORDS
rare species, species range extensicn

RANGE OF COMMUNITIES
general Southeastern

GECGRAFHIC SCOPE
Tennessae

TYPE OF INFCRMATICN
qualitative

QUANTITATIVE TOPICS

Motes for Jennison (1935)

Gives notes on recent plant species range extensions
throughout Tennessee, including some in spruce-fir forests of the
Smokies and Roan Mtn. In addition, the discovery of red spruce
in Shady Valley Swamp, a boreal ramnant bog on caleareous rocks
at 28608 ft. elevation, is noted.



Johnson, ¥.D. 1977. Balssm Woclly Aphid Infestation of Fraser
Fir in the Great Smoky Mountains. M.S5. Thesis, Univ. of
Tenn., Enoxville.

SUBJECT FEYWORDS
EWa infestation levels, BWA rssponss to envirormment,
2lip effect on fir
RANCE OF COMMINITIES
spruce-fir
GEQGRAPHIC SOOPE
Great Smoky Mtns.
TYPE OF INFCORMATICH
quantitative
QUANTITATIVE TOPICS
BWA response ko environment & BWA infestation levels

Motes for Johnsonm (1977)

This study examined fackors associated with balsam weoolly
adelgid infestation in the Creat Smoky Mountains. 17 stands,
salected over a range of slopes,; aspects, and infastation levels,
were examined. Tree height, diameter, crown size, bark texture,
bark epiphytss, bark thickness, growth rate, crown coler,
infestation level, and stand slope, aspect; and elevation were
saETpled,

Tree height and dismeter were the factors most significantly
associated with infestation levels, Crown color indicated
infestation level. There was no apparent relationship between
infestation and bark characteristics or age. Large tress
appeared to become infested first, buk survived longer than

smaller trees. BRelationship of infestation to site factors was
incenclusive.



ouantitative data evaluation racord for
Johnsen (1877)

TORIC
BWA response to environment & BWA infestation level

METHODS
Sampled 17 of 224 stand units defined by topography, accessi-
bility, and infestation intensity, selected in advance to repre-
sent the range of slope, aspect, and infestation. € 18x18 m
plots/stand unit. Measurad height, dbh, width of growth rings,
bark thickness, and rated bark tsxturs, epiphyts level, infes-
tation level, crown size and color, for 3 random trees.

NUMBER OF SAMPLES: 17 PEEMANENT PLOTS: ¥

DATA PRESENTED
Number, mean, and std. error of height and dbh, % of trees in
each crown size class, % in each crown color class, by infes-
tation class, MNumber, height, % in each crown class, and % in
each infestation class, by crown color. Mean bark thickness, %
in each bark epiphyte and bark texturs class, by crown cover
class and infestaticn class. Mean growth rate by age class,
infestation class, and crown color class. Mean and std. error
of % infestation of plot by Crandall's vegetation site type and
slope aspect.



Johnson, K. 1983, Frassr Fir and Balsam Woolly Aphid. Summary of
Informakion. Southern Apoalachian Ressarch/Resource
ranagenent Coop Lepoti.

SUBJECT KEYWORDS
bwa control, BWA life cycle

RANGE OF COMMIMITIES
spruce-tir
GEOCGRAPHIC SCOPE
Southern Appalachians
TYFE OF INFORMATION
qualitative
QOUANTITATIVE TOPICS

Motes for Johnson (198@)

This report is a review of the literature and other
information relating to balsam woolly adelgid and Fraser fir,
It contains extensive discussion on the bioclogy of the adelgid
and its effect cn Fraser fir and other fir species, control
measures for the adelgid, management of infosted stands, and
policies of the variocus govermment agencies managing Fraser fir
forests.



Johnson, A.H. and T.G. Siccama. 1883, Acid deposition and forest
decline, Envi. Sci. and Tech. 17: 234A-305A.

SUBJECT EEYWORDS
forest decline, disturbance, air pollution, soll properties,
tree growth
RANGE OF COMMUNITIES
spruce—fir
GECGRAPHIC EC0PE
Northeast U.5., Southern Appalachians
TYPE OF INFCRMATION
guantitative
QUANTITATIVE TOPICS
forest decline

Notes for Johnson and Siccama (1983)

Discusses the phenomencn of dieback and increased mortality
in Appalachian spruce-fir forests, Data obtained from resampling
previously sampled plots throughout the region show increased
mortality and decline in basal area for northern sites but not
for more southerly sites. Reduction is most consistent in red
spruce, less so in balsam fir. Mortality cocurs over all size
classes, vegetation types, and soil types, but is more severe at
higher alevations.

Possible natural causes are discussed. Environmental
stress seems the only reasonable causa,

Tree rings show sudden decline in growth increment in 196@'s
in the north. Many have not recovered since, A& drought in the
196@'s could have triggered the decline, but lack of recovery
suggests continued stress or permanent loss of vigor.

S02 and ©3 ssem unlikely to be the cause of deciine. HNot
enough is known about Al in soils here to suggest Al toxicity.
Foliar lesching and direct soil acidification are thought
unlikely causes. Trace metals in soil iphibiting micorrhizae are
an unstudied possibility. One study did find increased Pb, Cu,
and Zn in soil organic matter.



Quantitative data avalustion record Cfor
Johnson and Siccama (1983)

TOPIC
forest decline

METHCDS
Resampled previously-sampled plots, according to the criginal
methods used. Sites on Roan Mtn., NC-TN; Mt. Mitchell, HC;
Mt., Rogers, VA; Monongahela NF, WV; Shenandoah NP, VA; Catskill
Mtns., NY; wWhiteface Mtn., NY; Gresn Mtns., VT; and White Mtns.,
HHI'

HUMBER OF SAMPLES!: PERMANENT PLOTS:

DATA PRESENTED
Plot of spruce mortality and % dieback at all sites. Plot of
morkality vs. elevation for several sites. Table of change in
basal area of spruce, balsam fir, and white birch for North.
Plots of frequency and year of appearance of first abnormal ring.
Plots of Ca:Al ratio and of Al levels in fine roots vs. elav,
Table (from Friedland et al. 1583) showing scil Fb, Cu, 2Zn,
% organic matter, by elevation zone, for 3 years.



Johnson, ¥.D., H.L. Lambert, and P.J. Barry. 1980. Status and
post suppression evaluation of balsam woolly aphid infes-
tations on Roan Mountain, Tcecane Ranger District, Pisgah
National Forest, NC. USDA Forest Sarvice, SE Area, Stabte &
priv, For,, Forest Insect & Dissase Man, Rep. No. 80-1-13.

SUBJECT FEYWORDS
EWh infestation levels, BWR contral

BANGE OF COMMUMITIES
spruce-fir
GECGRAFHIC ECOFE
Roan Mtn.
TYPE OF INEORMATICHM
quantitative
QUANTITATIVE TOPICS
Bripy infestation lewvels

Notes for Johnson, Lambert, and Barry (19%38)

This report gives results of ground surveys on Roan Mtn.
in July 1979. 44 point sample plots (based on BAF of 18) were
astablished in the 5 protection areas: 1. NC Road 1348,

2. Rhodeodendron Gardens, 3. FS Road 138, 4. Roan High Bluff,

5. Appalachian Trail, Areas 1 and 2, treated in 1977, had 88% of
the plots and 38% of the trees infested., Areas 3 & 4, treatsd in
1979, had 25% of the plots and 5% of the trees infested, area 5,
treated in 1978, had 19% of the plots and 2% of the trees
infested.

Low levels in recently treated areas indicate spraying was
successful. High levels in areas treated 3 years before
indicated the need for continued control. It is reccomended
that treatment continbe, with spraving of areas 1 (98 acres cr
18,900 trees) and 2 (5@ acres or 19,300 trees).



guantitative data evaluaticn record for
Johnson, Lambert, arnd Barry (1980)

TOPIC
BiWa infestation levels

METHCDS
studied the protsction zone established on Roan Mtn., within 260
feet of rcads and trails. GSampled variable plots (BAF 1) at
reqular intervals along NC Road 1348 & Rhododendron Gardens
(kreated 1977), Appalachian Trail (treated 1978), FS Rocad 137 &
Roan High Bluff trail (treated 1%79). Tallied species and
number of trees, and examined fir for adelgid infestation,

MUMBER OF SAMPLES: 44 FPERMAMENT PLOTS:

DATHR PRESENTED
Total mumber and % infested trees and infested plots in each of
the 5 treatment areas.



King, P.B, 1964. @=ology of the centra: Grest Smoky Mountains,
Tennessee, 1,3, Geolegical survey prof, Paper 34@-c

SUBJECT XEYWORDS
geclcgy

RANGE OF COMMUNITIES

general southern Appalachian
GEOGRAPHIC SCOEE

Great Smoky Mtns.
TYPE OF INFORMATION

quantitative {no form) , map
QUANTITATIVE TOPICS

Motes for King (1964)

Letalled geclegic investigaticn of the Tennessee side of the
central Smokies, extending from just west of Clingmans Dome and
Gatlinburg to west of Thunderhead Mountain and Townsend. Roeck
units, structures, metamorphism, and surficia]l conditions are
described in detail, and seclogic interpretations ars mada,
Various diagrams, tables of chemical and minersl composition,
Sroess sections, and colored geclegic maps at a scale of 1:24000
ara included,



Ring, P.B., R.B. Meuman, and J.B., Hadley. 1568. GCeology of the
Great Smoky Mountains National park, Tennessee and borth
Carolina. U.5. Geological Survey Prof. Paper 5387.

SUBJECT KEYWORDS
geology

RANGE CF COMMONITIES

general southern Appalachian
GECGRAFHIC 300PE

Great Zmoky Mins.
TYPE OF IMNEPCRMATION

cualitative, map
CAANTITATIVE TORICS

HMotes for HKing, Neuman, and Hadley (1968)

Explains the current understanding of the bedrock geology of
the Great Smoky Mountains National Park and the surrounding arsa.
Each of the rock units and the major structures are described,
with a variety of diagrame to show relaticnships., A colored

geologic map at a scale of 1:125,888 is included.




Knight, H.A. and J,P. McClure. 1%66. North Carolina's Timber.
USDA Forest Service, Southeast, For. Exp. Sta., Res. Bull.
SE=5. 47pD.

SUBFECT EEYWCORDS
kimber statistics

RAMNGE OF COMMUIMITIES
general eastsrn 0.5,
GECCRAPHIC SCOFPE
North Carolina
TYFE CF INFOURMATICH
quantitative
QUANTITATIVE TOPICS
timber statistics

Notes for Knight and McClure (1966)

this report gives results of the 3rd forest inwventory, fot
the entire state of Morth Carolina. Data are based on samples of
systematically located plots., Most statistics are given only for
camercial forest lard, which excludes parks and other public
land unavailable for cutting. 6380 acres of public and 8400
of private commercial spruce-fir forest were found. There were
also 4500 acres of productive reserved land and 100@ acres of
unproductive spruce-fir forest.

Data given by forest type or specliss, so that spruce-£ir can
be distinguished, include volume, net annual growth, cut, and
mortality of growing stock and sawtimber.

Statistical reliability of the data is discussed and stan-
dard errors given. Althoogh much data is given broken down by
county, a warning is given that individual county samples are too
small for statistical reliability.



Quantitative data svaluation record for
Knight and McClure (1966)

TOPIC
Timber statistics

HETHCDS
Sampled systematically located sites, with supplemental sites
chosen to ensure adegquate representation of some forest types,
Sampled clusters of 19 uniformly distributed plots, sampled by
the variable plot method (BAF 37.5 sg. ft./ac) for large trees,
with Eixed radius plets for trees < 3 in., dbh. Trees tallied,
measured, some cored, Volume calculated with volune eguations.

NUMBER OF SAMPLES: FPERMANENT PLOTS: ¥

DATA PRESENTED
(only data in which spruce-fir can be distinguished are noted)
Area of commercial forest in public and private ownership, by
forest type. Area of noncommercial forest categories by forest
type. WVolume of growing stock and sawtimber, by dbh class and
species (spruce & fir together), Net annual growth, cut, and
mortality of sawtimber and growing stock, by species., MNumber of
growing stock and cull trees/acre by forest type,



¥omarsk, E.V., and R. Komarek. 1938. Mammals of the Grsat Smoky
Mountains., Bull. Chicago acad. Sci. 5: 137-162.

SUBJECT KEYWCRDS
vertebrata fauna, faunistic affinities, vertebrate biology

BAMNGE COF COMMUNITIES

general southern Appalachian
GEDGRAPHIC SCOFE

Great Smoky Mins.
TYPE CF INFORMATICN

qualitative, species list
QUANTITATIVE TOPICS

Motes for Komarek and Eomarsk [(15938)

Results of a survey done in 1931-1934, around the time of
creation of the national park. A list of 48 species found in the
park is given, with notes on collection locations, abundance,
diet, reproducticn, parasites, and measurements as available,
Lists are given of species with northern and scuthern affinities
and those with widespread distributions.



Xorstian, C.F. 1937. Perpetuation of spruce on cut-over and
burred lands in the higher scuthern Appalachians. Ecal.
Monogr. 7: 125-167.

SUBRJECT BEYWCEDS
disturbance, legging, fire, tree reproduction, tree growth,
forest management, vegetaticn sample
RANGE OF COMMUMITIES
spruce—=£ir
GECGRAPHIC SCOPE
Southern Appalachians, West Virginia
TYPE CF INFORMATION
guantitative
QUANTITATIVE TORICS
vegetation sample, tree rsproduction & tree growtn

Notes for Korstian (1937)

Widespread logging and fire have destroyed much of the
spruce forest. This study looks at virgin, cutover, and burned
sprice lands to determine prevailing conditions, reproduction,
obstacles te reproduction, and ways to restore or perpetuate
spruce forasts,

Createst obstacle to spruce reproduction is drying of soil
surface after clearcutting or fire, Fire destroys seed bank and
soil organic layer as well as young trees, and allows erosion.
Natural spruce-fir forests are not flammable, but opening the
canopy allows drying, and slash provides extra fuel.

On best sites, acgressive hardwoods come in after
disturbance and limit spruce recovery. Growth rate of young
spruce after logging depends on tree condition before logging and
whether they remains free of competition.

To allow return of spruce, fire control is essential.
Planting spruce and fir seedlings is successful. Selective
cutting, leaving 50-78% of original canopy, Is best legging
mathod,



Quantitative data evaluation record for
Horstian (1937)

TCRIC
tree reproducticn & tree growth

METHCDS
Usas seedling growth data from Unaka Mountains in Tennessee and
large tree growth data from West Virginia. Metheds of collection

unknown. Measurements include age of seedlirgs and height growth
for spruce, yellow birch, and fire cherry.

MUMBER OF SRMPLES: PERMANENT PLOTS:

DATA PRESENTED
Graph of seedling growth rates for spruce under different degrees
of shading. Graph of growth rates for spruce, yellow birch, and
fire cherry ssedlings, and fire cherry sproukts.
Tables and graphs of diameter growth rates of spruce by size
class, before and after logging, for open and overtopped trees.

Quantitative data evaluaticn record for
Eorstian (1937)

TOPIC
vegetation sample

METHODS
Used data collected by Appalachian Forest Bxperiment Station for
55 r:epresentatwe areas in MC, ™, V&, and WW. Bamples wers
strips, .5-1 chain wide for large trees, 19-20 fzet wide for
smaller trees. Tallied trees by species and size class,

WUMBER OF SAaMPLES: 35 PERMANENT PLOTS:

DATA PRESENTED
Tahles of trees/acre by size class for spruce, fir, and other
species, averaged by virgin stands, cutover stands, and cutover
and burned stands at various ages after disturbance.
Various figures regarding sxtent, range, and cordition of spruce
forests are discussed.
Raw plot data or data averzged by site may be avallanie from
the FTorest Servics.



Rorstian, C.F. 1962. The Appalachian Highland Region. 1In: J.W.
Barrett {ed), Begicnal Silviculture of the United States,
pp 178-245.

SUBIECT KEEYWORDS
forest management, general tree charactsristics, logging

RANGE CF COMMUNITIES
ganeral southern Rppalachian
GECGRAPHIC SCOFE
Southern Appalachians, West Virginia, Virginia
TYPE OF INEORMATICH
qualitative
OUAMNTITATIVE TODPICS

Motes for Korstian (1962)

This chapter covers the southern and central Blue Ridge,
Ridge and Valley, Piedmont, and Cumberlard Plateau., Each forest
type is covered saparately, with silvicultural characteristics
and methods described,

The section on spruce-fir forest gives the amcunt of
remaining commercizl forest lands as 184,000 acres in West
Virginia and 14,000 acres in North Carclina, out of 1,000,000
acres criginally. The remainder was destroyed by logging and
fire. Under govermment protection scme vegetatlon is returning
to most of this area.

Important factors listed to consider in spruce-fir forests
are that the stands are generally uneven-aged, that trees are
shallow-rooted and subject to windthrow, and that seedlings
establish under large trees. Cutiting should be single tree or
group selection methods, light enough to minimize windthrow.
Experiments with planting on cutover burned lands in Morth
carolina found that 2 release cuttings were necessary to ensurs
growth., Planting is not recommerded if release cutting is not
possible.



Kring, J.B. 1963. Vegetational Succession at Craggy Gardens;
Morth Carolina., M.8. Thesis, University of Tennessesa,
Knoxville.

SUBJECT EEYWORDS
coamunity maintenance, succession

RANGE OF COMMDNITIES
grassy bald, heath bald, northern hardwoods
CEOGRAFHIC SCOFE
Craggy Mtns,
TYPE OF INFORMATICH
guantitative (no form)
QUANTITATIVE TOPICS

Mot=ss for Hring (1965)

This study examined succession cn the grassy balds, heath
balds, and rock outcrops of Craggy Gardens, This area lacks
spruce-fir forest, although it contains high altitude areas.
Lack of seed source is given as the reason why sprucs-fir
invasion is not sxpected. The nearest spruce-fir stand is north
of Little Craggy Knob, one mile east of the visitor centsr.



Lambert, R.5. 196l. Logging on the Little River. East Tenn.
Hist. Soc. Pub. 33: 32-42.

SUBJECT XEYWORDS
history, legging

BANGE OF COMMIMITIES
general southern Appalachian
GEOGRAPHIC S0CPE
Great Smoky Mtns.
TYPE OF INFORMATION
qualitative
CUANTITATIVE TOPICS

Notes for Lambert (196la)

Gives dates, companies involved, econcmic constraints,
methods used, and locations of logging operaticns within the
Little River watershed of Great Smoky Mountains National Park.
overhead cable logging of spruce and hemleck belew Clingmans Dome
and Silers Bald are menticned and arrangements between Champicn
Fibre Co, ard the Little River Lumber Co. concerning shipment of
spruce pulp are discussed brisfly.



Lamoert, R.5. 196l. Logging the Great Smokies 1830-19338. Tenn.
Hist. Quarterly 29: 35§-363.

SUBJECT FEYWCRDS
history, logging

RANGE OF CCMMIRITIES
general southern Apoalachian
GEOGRAPHIC SCOPE
Great Smoky Mtns.
TYPE OF INFORMATICM
gqualitative
QUANTITATIVE TOPICS

Motes for Lambert (1961D)

Gives a general overview of legging in the Graat Smoky Mtns.
Explains general methods of pre-1940@ timber harvest and csrtain
intricacies of pre-park land ownership. Spruce-fir vegetation is
peripheral to the discussion. However, the following points were
made, Champion Fibre Co. was a major landowner in the Great
Smoky Mountain spruce-fir zone. Because most of that land was
held in reserve, the Smokies have much uncut spruce-fir, Spruce
was cut by various companies for both lumber and pulpwood with
the pulpweed being sold to Champion Fibre Co. The first World
War stimulated a short-lived demand for spruce for usse in the
construction of airplanes.



Lambert, H.L. and W.M. Ciesla, 1965. Status of the Balsam Woolly
Aphid in North Carclina and Tennessee. USDA Forest Service,
Division of State and Private Forestry report.

SUBJECT EEYWORDS
Eld spresd

RANGE OF CCMMINITIES
spruce-£ir
GECGRAPHIC SCOPE
North Carolina, Tennessee
TYPE OF INFCORMATICN
qualitative (some figures)
QUANTITATIVE TOPICS

Motes for Lambert and Ciesla (13965)

This report describes the status of balsam woolly adelgid
infestations at that time, and gives results of aerial surveys
in May and in late summer of 1965. Areas of dead and dving Eir
were grourd checked. Aerial dispersal was examined by sticky
traps to catch airborne larvae,

Mo survey was done on the Black Mtns., since infestation was

cocmplete thera. Several new infestations were found on Hoan
Men. MNe new infestations were found on Grandfather MEn, or in
the Smoky Mtns,, but existing infestations continued to spread.
No infestations were found in the Balsam Mins. or at Unaka
Mountains in Tennesses.

Recommendations for reducing the rate of spread include
spraying accessible areas of valuable forest, intensive

surveillance, and cutting of trees. Infested trees should be cut

only in sarly spring or late fall, when motile fomms ars

uncommon, becauss cutting can disperse them. PReducing the mumber

af stams in sprayed areas to reduce amount of spray neeced is
recommendead.



Lambert, H.L., and W.M. Ciesla, 1967. Impact of summer cutting
on the dispersal of the balsam wcolly aphid, J. Econ.
Entomol. 603 613-614.

SUBTECT EKEYWORDS
BWA control, BWA spread

RAMGE OF COMMIMITIES
spruce-fir

GEOGRAPHIC SCOFE
Roan Mtn.

TYPE COF INFOBRMATICH
guantitative (no form)

QUANTITATIVE TQPICS

Motes for Lembert and Ciesla (19&87a)

Cutting of isclated groups of Fraser fir infested with
balsam wcolly adelgid was recommended by Clesla, Lambert, and
Franklin (1965) as a stopgap measure to control the sprsad of the
infestation., This study sxamined wnether the disturbances caused
by cutting infested trees might increase dispersal. A localized
infestation of 27 trees on the scuth slcpe of Roan Mtn. was used.
Traps consisting of sticky microscope slides and screens were
placed in and around the stand to capture dispersing EWA before
and while the trees were cut. Traps in place for 2 1/2 hours
before cutting caught 36 motile nymphs. Traps in place for 2
hours during cutting cawught 3@L. A table of the number caught
per squars inch of trap at different distances and before and
aftar cutting is given.

Cutting clearly increased the number of dispersing larvae
even at 25-58 feet from the cutting boundary., While cutting is
still recomended, it should be dore in a season when motile
mymohs capable of dispersing are not prasent.



Lambert, H.L., and W.M. Ciesla, 1967. Status of the Balsam Woolly
apnhid in the Scuthern Appalachians - 1966, USDA Forest
Service, Division of State and Privats Torestry,
Southeastern Area. Report No. 67-1-3,

SUBJECT KEYWORDS
bwa spread

RAMNGE OF COMMINITIES
spruce-fir
GEDGRAFHIC SCOPE
Southern Appalachians
TYPE OF INFCRMATION
gualitative, map
QUANTITATIVE TOPICS

Motes for Lambert and Ciesla (1967b)

This report describes the status of balsam woolly adelgid
infestations at that time, Aerial surveys were dene in May arnd
in late summer, and areas of dead or dyving fir were ground
checked. Sticky traps were established, consisting of 18 inch
square screens placed in open areas, and microscope slides
attached projecting from trees., Areas arcund traps containing
dispersing adelgids were carefully field checked for infestation.

3 new areas of infestation wers found on Grandfather Mtn., 4
on Roan Mtn., and 1 in the Great Smokies., Only 2 of these were
found by aerial survey; the rest were found by the sticky traps.
This was the first time sticky traps were used and the large
nunber of new infestations found is because of improved
detection.

Previously known infestations continued to expand. No
zdelgids were found in the Balsam Mtns. or at Mt. Rogers, but
groups of trees dying of unknown cause (not BWA) were found.
Maps are given of the known infestations. A table of number of
infastations and infssted area in esch mountain range in 1362-
1966 15 given.



Lambert, H.L. and J.L. Reuschenberger. 1963. Status of the
Balsam Woolly Aphid in the Scuthern Appalachians. USDA
FPorest Service, Division of Forest Pest Control, Asheville,
NC. Rept. 68=1-17,

SUBJECT EEYWORDS
EWA spresd

RANGE OF CCMMUNITIES
spruce-fir
GECGRAFHIC SOCPE
Southern Appalachians
TYPE OF INFORMATICN
quantitative, map
QUANTITATIVE TOPICS
BEWA spread

Motes for Lembert and Rauschenberger (1963)

Describes results of balsam woelly adelgid surveys in 1967.
Asrial surveys and ground checks were conducted on all spruce-=fir
areas except the Black Mountains, where infestation was complete.
The only new infestation spot was on Grandfather Mtn. FPreviously
known infestatieons on Grandfather, Roan, and the Smoky Mountains
continued to sxpand.

Sticky screen traps were placed to detect airborne adelgids
dispersing to new areas. With 408 traps placed, cnly one area,
on Roan Mtn., caeght any adelgids.

Maps are given showing infested areas and trap leocations in
each mountain range,

The rate of spread appears ko have slowed this year, over
other years since 1962. It may be that the inmproved detection
system has caught up with actual levels, that the cbserved
mortality has an effect, or that weather was unfavorable during
dispersal periods this year.

Bark samples wera examired to determine mortality at
different life stages. Mortality occcurred in all stages in all
arees. Significance is not known.



Quantitative data evaluation record for
Lambert and Ravschenberger (1963)

TOFPIC
EWA spresd

HETHCDS
herial search for dead trees done in all spruce—=fir areas and
infestations mapped. 12x12 in. sticky traps were set in open
areas for 15 days in the active dispersal pericd and trapped
adelgids counted. 2 1/2 in. bark samples taken on 20 infested
trees in 5 infsstations on Roan, Grandfather, and Great Smoky
Mountains.

MUMBER CF SAMPLES: PEEMANENT PLOTS:

DATA PRESEMNTED
Maps of infested areas on Grandfather Mtn., Boan Mtn., Black
Metns., the Great Smoky Mtns.
Table and graph of number of infested spots and area infested, by
mountain range, for years 1@62-1967.
Table of number of live and dead adelgids in each developmental
stage, for each of the 5 samples.
Number of adelgids caught on the sticky traps discussed,



Lambert, H.L., 5.W. Morgan, and K.D. Johnson. 1988. Detection
and evaluation survey of the balsam woolly adelgid infes-
tation on Mt. Rogers--Virginia, 1979. USDA, Forest Service,
Southeastern Area, State and Private Forestry, Atlanta, Ga.
REP":; Hnl Eﬁl-'l_'?-l

SUBJECT EKEYWOEDS
BWA spread, BWA infestation levels, fir resistance to BWA

RANGE COF COMMUNITIES
spruce-fir
GEDGRAPHIC SC0FE
ME. Bogers
TYPE OF INPORMATICH
cuantitative
QUANTITATIVE TOPICS
BWR infestation lsvels

Wotes for Lambert, Morgan, and Johnson (198¢)

Gives results of a 1979 survey for balsam woolly adelgid on
Mt. Rogers, where it had not been previously detected. The
history of BWA in the U.5., its biolegy, and its effect on firs
ars reviewed.

Traps made of sticky microscope slides were placed on trees
in June 1979, The presence of motile SWA larvae led to the dis-
covery of a l-acre infestation. A more intensive trapping effort
in Sept. 1979 was apparently destroyed by storms, but a second
infestation was discovered in setting the traps. Saveral trees
in the first infestation were dead or dying back, but is was not
clear whether this was caussed oy ZWA.

47 firs were measured, rated, and pemanently marked to
follow the future of the infestation. Examination of redwood on
disks from 8 trees found evidence of infestations as long as 17
years,

The presence of BWA for as long as 17 years without major
damage suggests that the fir trees on Mt. Rogers may have
resistance,



Quantitstive data evaluation record for
Lambert, Morgan, and Johnson (1988)

TORIC
BWA infestation levels

METHODS
Placed 53 sticky microscope slide traps at ragular intervals
along trails at Mt. Rogers, in June 1979, and examined for balsam
woolly adelgid after 2 weeks, 47 infested trees were permansntly
marxed, ard 4dbh, age, crown class, % crown dieback, infestation
intensity, and number of years infested recorded., Disks cut from
8 infested trees wete examined for redwood.

NUMBER OF SAMPLES: PERMANENT PLOTS: ¥

DATA PRESENTED
Mumber of years of radwood in 8 disks from infested trees, Dbh,
crown class, age, infestation intensity, ard vyears of infes-
tation for the 47 permanently marked trees.
An additiocnal set of traps in Sept. 1979, which yielded no data,

is described. An infestation discovered while sstting the traps
is discussed.



Lindsay, M.M. and 5.2, Bratton. 1979. The vegerati on of grassy
balds and other high elevation disturbed areas in the Great

Smoky Mountains Naticnal Park. Bull. Torrey Bot. Club 1g6:
264-275.

SUBJECT KEYWORDS
succession, disturbance, community maintenance

BANGE COF CCMMIMITIES
grassy bald, high elevation successiocnal
GEQGRAPHIC SCCPE
Great Smoky Mtns.
TYPE OF INFORMATION
quantitative (no form)
QUAMTITATIVE TOPICS

Notes for Lindsay and Bratton (1979)

Compariscn of grassy balds with open areas known to be dis-
turbed. Sampled a variety of high elavation openings, including
grassy balds of apparently natural origin, clearad fields, scars
from slash f£ires, roadsides, trail shelter clearings, and pas-
tures., Trees were measured and shrub and herb cover estimated in
> 288 plots, but data are not presented here. Principal compo-
nents ordination was done, and plots of it are presentsd.

Ordination of woody species data suggests eslevation and
moisturs ars the mest important factors. For herbs, elevation
arnd disturbance were most important. Continually disturbed areas
like pastures and roadsides were similar regardless of elevation.
The burmed areas fell near the undisturbed forest. Thay were

being invaded by spruce, fir, birch, and mountain ash, and were
deminated oy Bubus. The grassy balds were intermediate cn the

ordination., They were dominated by Canthonia compressa, with
invaders from the surrounding forest, but did not resemble the
burn scars. It is concluded that allewing cccasional fire in
grassy balds will not maintain them e.gans* invasion, as the
ﬂLl.“rE-d arsas are returning to forest. Yhatsver the origin of
grassy balds, their present flors is 2 rasuls of srazing.



Lindsay, M.M., ard 5.P. Bratton. 1980. The rate of woody plant
invasicn on two grassy balds. Castanea 43: 73-87.

SUBJECT KEYWORDS
succession, camunity maintenance

RRNGE OF CCMMIMNITIES
grassy bald
GECGRAPHIC SLUPE
Great Smoky Mtns.
TYPE OF INEOBMATICN
quantitative (no form), map
QUANTITATIVE TOPICS

Notes for Lindsay and Bratton (198@)

Studied Andrews and Gregory Bald in the Great Smoky Mtns.
Woody vegetation on each bald was mapped using aerial photog-
raphy. Plot samples were taken and trees cored. Data are given
on the percentage cover of woody plants on the unforested arsas.
Andrews Bald, which is adjacent to spruce-fir forest, had 1.35
acres, or 13%, covered with invading spruce and fir, with similar
amounts of decicuous ktrees and rhodedendron., The soruce-fir
forest had also encroached on the N and W edges and had alreacdy
formed a closed canopy and a forest-like understory. The death
of the £irs by balsam woolly adelgid halted this invasion. It is
suggested that birch, beech, serviceberry, and spruce would cover
the bald, but that invasion will be slowed by the loss of fir.



Linzey, D.W. 19384. Distribution and status of the northern
lyving scuirrel and the northern water shrew in the southern
Aptalachians. In: P.5. White (ed). The Scuthern Appalachian
Spruce-Fir Scosystem: Its Biology and Threats.
NPS Research/Resources Man. Rept. SER-TL.

SUBJECT KEYWORDS
rare species, vertebrate biology

RANGE OF COMMUNITIES
sSpruce=-fir
GEOCGRAPHIC SCOPE
Great Smoky Mtns., 2lack Mins., wWhitetop Min.
TYFE OF INFORMATICN
cqualitative
QUANTITATIVE TOPICS

Notes for Linzey (1984)

This paper reviews the status of the northern Elying
squirrel, Glavcomys sabrinus, and the northern watar shraw, Sorex
palustris, subspecies in the southern Appalachians, basad on a
recent status survey. Both species exist in disjunct relict
populations in the south. Yo specimens of the nocthern flying
squirrel have been recorded in the Great SMoky Mtns, since 1953
and st Whitetop since 1966. A study involving placing of nest
boxes found the species on Mt, Mitchell for the first record in
31 years. They ars threatened by habitat destructicn and compe-
tition from the scuthern flying sguirrel, Glaucomys volans,

The water shrew was first discovered in the Smokies in 1953.
It was trapped on Walksr prong in 1965 and at Besech Flats arcund
4008 Sset in 198d.



Linzey, D.W., and A.V. Linzey. 1968. Mammals of the Grsat Smoky
Mountains Mational park. J. Zlisha Mibtchell Sci. Soc. 84:
384=414,

SUBJECT BEYWORDS
vertehrats fauna, mammal bicloay

RANGE OF CCMMINITIES

general southern Appalachian
GEOGRAPHIC SCOPE

Great Smoky Mtns.
TYFE OF INFORMATION

gualitakive, species list
QUANTITATIVE TOPICS

Motes for Linzey and Linzevy (1968)

Sumarized work on mammals throughout the Great Smoky Moun-
tains Mational Park. Information is based on observaticns of the
authors, earlisr likerature, and the 28-year journal of Arthur
Stupka which recorded his observations and svhstantiated reports
oy others. 59 species ars known and 6 mors are nelisved extir-
pated., The speciss are listed and known information on their
distribution (collsctions and cbssrvations), reproduction, hiber-
naticn, diet, predation, parasitss, pelags, and measurements is
J1VEen.



Linzey, D.W., and A.Y. Linzev. 1973. MHotes on food of small
mammals from the Great Smoky Mountzins, Tenresses—Yorth
Caroclina, J. Elisha Mitchell Sci. Soc. 89: 6-14.

SUBJECT KEYWORDS
vertebrate biclegy, animal food habits

RANGE OF COMMIMITIES
general socuthern Appalachlan
CECGRAPHIC SCOPE
Great Smoky Mtns,
TYPE OF INECEMATION
gquantitative
CUANTITATIVE TOPICS
animal food habits

Motes for Linzey and Linzey (1973)

Describes results of a trapping study of 12 soecies of
small mammals over 6 years, at locations throughout the park,
Stomachs of trapped animals weres examined to determine diat.
Detailed breakdown of volume and frequency of focd items is
given for Sorex fumeus, Blarina brevicauda, Peromyscus
maniculatus, P. leucopus,; Clethricnomys gapperi, Microtus
pinetorim, and Mapasozapus insignis. Comparisons of winter and
sumer foods of Blarina orevicauda and Percmyscus maniculatus
are also given. The other species were koo rare bo prasant
detailed data, but were discussed in the btext. Additicoal
information is given on the elevaticnal range and habitat of =sach
specles,

Six species ranged into the spruce-fir zone. Synaptomys
ceoperi, Clakhrioncmys gapperi, Microtus pennsylvanicus, Microtus
chratorrhinus, and Percmyscus maniculatus ate vegetation;
Microtus pinetorum, Mapaeczapus ingignls, Clsthrioncmys gapoeri,
and Percmyscus maniculatus ate seeds,



Quantitative data evaluation record for
Linzey ard Linzey (1973)

TOPIC
animal food habits

WMETHCDS
Small mammals tragped with snap traps set throughout the Great
Smoky Mountains Mational Park. Stomach contents of trapoed
animals examined.

NUMBER CF SAMPLES: PERMAMEMT PLOTS:

CATA FRESEMTED
Table of % volume and % frequency of categeries of food items
in Sorex fumeus, Blarina brevicauda, Peromyscus maniculatus
P. leucopus, Clethrioncmys gapperi, Microtus pinetorum, and
Mapasozapus insignis.
Tables comparing winter and summer foocds of 3larina
brevicauda and Peromyscus maniculatus,
Elevational ranges of all 12 species also given.



Littla, B.L., Jr. 1979, Endemic, disjunct, and northern trees in
the southern Appalachians. 1In: P.C. Holt (ed.): The Distri-
butional History of the Biota of the Southern Appalachians.
Part II: Flera. Wa, Polytech. Inst. and State Univ., Res,
Div. Moncgr. 2: 249-29d.

SUBJECT EEYWORLS
floristic affinities

RANGE OF COMMUNITIES

gensral southern Appalachian
CEOGRAPHIC SCOPE

Southern Appalachians
TYPE OF INFORMATICH

qualitative, map
QUANTITATIVE TOPICS

Notes for Little (197@)

This paper discusses the southern Appalachian tree species
{excluding Crataegqus) with a variety of distributions, including
endemic, centering in the socuthern Agppalachians (nearly endemic),
contiguous with larger northern distribution, and disjunct from
the north. Relationshipes to species in the Ohio and Mississippi
valleys, the western U.5., Mexico, and east Asia are discussed.
Range maps of the westsrn U.3. ars given.

The southern Appalachians are relatively poor in endemic
trees. Gerera and species originating in the ancient land mass
have spread beyond the region and are no longer endemic. 14 tres
spp. are endemic to the southern Aprcalachians or slightly beyond.
5 others center there and apparently originated thers. Most of

the endemic species ars pld, Abies frassri is the only young
sndemic. The flora of the Ozarks is closaly related, With 18

characteristically scuthern Agmalachian tres species oocurring
there, 9 tree genera are disjunct between eastern 0.5. and east
Asia.



Little, B.L. Jr. 1975. BRare and local conifers in the United
States. USDA Forest Service, Conserv. Res. Bep. 15,

SUBJECT HEYWCORDS
rare speciss

RANGE OF COMMUNITIES
general

GEOGRAPHIC SCOPE
U.5.

TYPE OF INFORMATICN
qualitative

CUANTITATIVE TOPICS

NMotes for Little (1975)

Describes 15 species of rare or local conifer species in the
United States, including Fraser fir and Carolina hemlock, with
range maps and names of protected areas on public land,



Livingstng, o. and C. Mitchell., 1976, Site classification and
mapping in the Mt, LeConte growth district. Unpubl. report,
Great Smoky Mountains National Park Liosrary, Gatlinburg, TH.

SUBJECT XEYWORDS
vegetation sample, vegetation-environment relationships,
s0il properties
RANGE CF COMMUNITIES
general southern Appalachian
GECGRAPHIC SCORE
Great Smoky Mtns.
TYFE OF INFORMATICN
cquantitative
QUANTITATIVE TCPICS
vegetation sample, soil properties

Motes for Livingston and Mitchell (1976)

A modification of the Baden-Wurtembery system of site clas-
sification was used in a study area located between 2600 and 6000
feat elevation on the north slopes of Mt. LeConts in the Great
Smoky Mountains., Prior to vegetaticn sampling, 1L site units
relatively wniform in vegetation, soils, and tepograchy were
classified and mapped, based on aerial ghotograph interpretaticn
and field reconnaissance., For each site unit, which generally
encompassed several non-centiguous areas, vegetation was sampled
in 1 subjectively lecated rectangular plots. Plot size varied
according to species diversity and cverall area sncompassed oy
the site unit, plot results were summarized and discussed by
site unit. A high elevation spruce ccmplex was characterized as

the "Subalpine Picea-Betyla/Viburpum on north-facing slapes and
high elevation draws con imperfectly drained soils" 5its unit amd

the "Subalpine and Alpine Abies-Picea/Rhododendren on ridgetops
on imperfectly drained, peaty soils" site unit,



Quantitative data evaluation record for
Livingston and Mitchell (13974)

PIC
vegetation sample

METHCDS
Sampled 11 site unlts, sa2lected for accessibility and subjec-
tively evaluated representativeness of idealized sibte conditions.
Sampled 3 plots of varying size/stand unit and 5 1lxl m (or 3
5%5 m in dense ericacegus understory) subplots/ldx2d m section of
plot. Tallied trees >3.5 in. dbh by dbh, counted stems of trees
and shrubs <€3.5 in., estimated cover class of ground cover.

NUMBER OF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Frequancy, density, average relative density, and averzge rela-
tive basal area of overstory; frequency, density, and average
relative density of understory; frequency and average cover class
of understory ericads and ground cover, by species and site unik.

Quantitative data evaluation record for
Livingston and Mitchell (1978)

TOPIC
Soil properties

METHCDS
Dug 18 soil pits in the 11 site units used for vegetation samp-
ling. Measursed rooting depth, depth to substrate, horizon depth,

oH. Ratsd color, texture, drainage, stoniness, and slope posi-
tion.

NUMBER OF SAMPLES: PEEMANEMT PLOTS:

DATA PRESENTED
Sumary description by site unit, giving cepth, =H, tsxturs, and
color.



Lovett, G.M. 1%84. Pollutant deposition in mountainous terzain,
In: P.5. White (ed). The Scuthern Appalachian Soruce-Fir

Ecosystem: Ibs Biology and Threats. NPS Research/Rescurces
Man. Rept. SER-T1.

SUBJECT KEYWORDS
air pollution, atmospheric depositicn

RANGE OF COMMUNITIES
soruce-fiy
GEOGRAPHIC SCOPE
Great Smoky Mins., U.5.
TYPE OF INFORMATICN
qualitative
QUANTITATIVE TOPICS

Hotes for Lovett (1984)

This paper reviews theoretical considerations recarding
pollutant deposition at high elsvations and evidence for them.
Wet, dry, and gaseous pollutant depcsition is expected to
increase at high elevaticn because of higher wind speed, higher
humidity, higher rainfall, and more frecuent clood cover,
particularly wind-driven clouds. It is alos expected to be
increased by coniferous vegetation, because needles are more
efficient filters than broad leaves, and becsuse they remain all
year, These offects may be ofiset scmewhat by the remcte
location of most high mountains.,

Studies on cloud water deposition and lead accumulation, in
various places, support the idea that depesition increases with
alevation, but additional data are needed to demonstrate it.



Mathews, 2.C., Jr., and A.C. Echtsrnsct. 1984, Herpebofsunas of
the spruce-£ir ecosystem in the Scuthern Appalachian Moun-
tains region, with emphasis on the GSreat Smoky Mountains
National Park. In: P.5. White (ed). NBS Research/Resources
HE-]'.I; REPt- SEH-""?].-

SUBJECT FEYWORDS
vertebrate fauna, vertebrats biology, air pollution, biomass,
water pollution, exotic species

FANGE OF COMMMITIES
spruce-fir

GECGRAPHIC SCOFE
Creat Smoky Mtns.

TYFE OF INEORMATION
quantitative, species list

QUANTITATIVE TCOPICS
vertebrate biolecgy & biomass

Mobkes for Mathews and Echternact (1984)

This paper reviews information on herpetofauna in the Great

Smoky Mountains spruce-fir forests., A list of raptile and

amghibian species Xnown to occur in spruce-fir forasts is given.

only 2 species, the salamanders Desnognanthus imitator and D.
wrightl, are truly characteristic of spruce-fir. Plethodon
jordani is characteristic in its limited range.

Most work has been done on stresm-associated salamanders,
Data are given on density and biomass of these salamanders zt 3
different elevations (<&@ m, 660-1200 m, and »120dm). The

density and bicomass are low at high elesvation. A table is given

of partial correlations of salamander biomass, density, and
species number, with a mumber of envirormental variables. No
single or few variasbles sxplains the salamander abundance,

The greatest threats to spruce-fir salamanders are believed

to be toxic leachats from roadecuts through the Anskeesta

Formation, acid precipitation, balsam woolly adelgid destruction

of fir, wild boar rooting and predation, and overcollecting.




Quantitative data evaluation record for

TOPIC
vertebrate biology and hiomass

METHCDS
Used cata frem Mathews ({1984) on mumber of species, density, and
biomass of stream-asscciated salamanders in 1719 sites, along
with data on air temperature, water temperature, stream flow,
watsrshed, substrate type, stream pH, stream order, ard slopes
(possibly alsc from Mathews (1984)). Did partial ecrrelatiecns of
envirommentsl variables with salsmarder data.

NUMBER OF SAMPLES: 1719 BERMANENT PLOTS:

CATA PRESEMTED
Mumber of sites in each stream-associzted salamander density and
biomass class, in 3 elevation classes (<608 m, 500-1283 m, > 1208
m). Partial correlation coefficients of stream associated sala-
manders species number, density, and bhicmass with forest type,
air temperature, water temperaturs, stream flow, watarshed,

loegging history, substrate type, stream pH, stresm order, terrain
slopes, season, and elevation,




MoCambridge, W.F., and ®.J. BEowal. 1957. TForest inssct
conditicns in the southeast during 1355. Southesast Forest
Experiment Station, Staticn Paper Ho. 78.

SUBRJECT XEYWCRDS
BWA spread

RANGE OF COMMINITIES
General Southesstern
GECGRAPHIC SCOPE
Southeastern 11.5.
TYEE OF INFORMATION
gualitative
QUANTITATIVE TOPICS

Notes for McCambridge and Howal (1957)

This paper describes outbreaks of a number of insects
throughout the Southeast. Brief mention is msde of an aphid
called Chemmes nusslini attacking Fraser firs near Skyland, alorg
the Blue Ridge Parkway in northern Virginia, killing adult trees
and deforming saplings,

(This predates the discovery of BWA in the southern Appalachians]




McCord, D. 1968. Herringbone Pattern in Spruce-fir on Devil's
Courthouse Ridge. Semester Project for Ecology 454.
Tvpescripkt ms., Great Smoky Mountains National Park
Archives.

SUBJECT XEYWORDS
vegetaticn sample, logging, soll properties

RANGE OF COMMUNITIES
spruce-fir, high elevation successional
GECQGRAPHIC SCOPE
Great Smoky Mtns.
TYFE OF INFORMATICN
quantitative
QUANTITATIVE TOPICS
vegetation sample & soil properties

Notes For McCord (1963)

This study examined an area of logged spruce-fir forest
shewing a2 "herringbone pattern" produced by skidding of logs.

Strips of fir-dominated forest alternate with open brushy strips

where logs were dragged. A transect across an open strip was

mapped in detail, and saveral guadrats were sampled in the forest

ard cpenings. Density and basal area of trees and density of
lower woody strata are given.

The forest was dominated by a dense stand of f£ir, with
little urderstory and many dead branches and limbs, The open

strips were dominated by briars and sedges. Shrubs were densest
at the edge of strips. The most common tree in the open strips

was mountain ash, but most individuals wers standing dead.

soil samples found no difference in depth between the forest
ard open strips, Past disturbance and the difficulty of seedling

establistment in the dense sedge were concluded mest likely to
be tesponsible for the lack of tree invasion.



Quantitative data avaluation record for
McCord (1968)

TOrRIC
vegetation sample & s0il properties

METHCDS
Sampled an arsa showing herringbone skidding pattsrn, on the west
slopa of Devils Courthouss Ridge below Mt. Buckley in the
Smokies, Sampled 3 quadrats each in forest and open strip.
Tallied trees, saplings, shrubs, and seedlings in nested plots.
Estimated herb cover. HMapred indiv. plants and estimated cover
in 8 £t. sogments on an B@xB ft. transect. Tock soil depth & pH.

NIMBER OF SAMPLES: & PERMANENT PLOTS:

DATA PRESENTED
Absolute and relative density and basal arsa, and number standing
dead, by species, in the 6 guadrats. Density of saplings in 5
5ize classes and standing dead, seediings, shrubs, and briar
wk ¢ I 6 guadrats. % cover of totzal herb, fern, moss, sedge,
and litter, for the & guadrats and for the transect secments,
Map of plants in the transect. Depoth and oM of soil in the

quadrats,




MoCormack, J.F. 1956. Forest statistics for the Mountain Regicn
of North Carolina. 1955. (JSDA Forest Service, Southeast.
For, Exp. Sta.; Forest Survey Release No. 46.

SUBJECT EEYWOEDS
timber statistics

RANGE OF COMMUNITIES
general southern Appalachizn
GEOGRAPHIC SCOPE
North Carolina
TYPE OF INFORMATICHN
quantitative
QUANTITATIVE TOPICS
timber statistics

Notes for McCormack (1956)

This report gives results of the 2nd forest inventory for
the 21 counties of westesrn Worth Carolina. Data are based on
systematically located plots. Land use is classified and timber
statistics are given only for commercial forest land.

There were 14200 acres of commercial soruce-fir, 518@ in
large sawtimber, S560¢ in pole timber, and 3538 in poorly stocked
stands.

Data given by species or timber type, so that spruce-fir
can be distinguished, include volume by stand size class and tree
dbh class, area of commercial forest by 3 stocking, and averazge
growth rate of growing stock and sawtimber.

Statistical reliability of the data is discussed, and
standard errors given, Although much data is given broken down
by county, a warning 1s given that individual county samples
are too small for statistical reliability,



Laxton, J. 1931. Pisgah--a forsst treasursiand. Am. For.
37: 339-342.

SUBJECT XEYWORDS
history, conservation

RANGE OF COMMIMITIES
general scuthern Agpalachian
CEQOGRAPHIC SCOPE
Black Mtns., Balsam Mtns., Craggy Mins., Roan Mtn.
TYPE OF INFORMATION
cqualitative
QUANTITATIVE TOPICS

Notes for Laxton (1931)

Describes the history of efforts to establish a forest
reserve in the southern Appalachians, leading to the creation of
Fisgah Maticnal Forest in 1316.



Li, B. 1985. Geograchic variation of Fraser fir (Abies Fraseri
{Pursh.) Poir.). M.35. Thesis, N.C. State Univ.

SUBJECT KEYWORDS
fir genetics, intraspecific variation, tree growth

BANGE OF COMMUNITIES
spruce-fir, plantaticn
GECGRAPHIC SCOFE
Southern Apoalachians
TYPE OF INFORMATICH
guantitative
QUANTITATIVE TOPICS
tree growth & f£ir genetics

Motes for Li (19835}

This study examined variation in Fraser fir seedlings grown
frem seed from different natural populations, with an emphasis on

Christmas tree production. Seeds were collected at 158 foot
elevation intervals at Richland Balsam, Clincmans Dome, ME.

Mitchell, Roan Mtn., and Mt. Rogers. Seeds were plantad in a
greenhouss, transferred to nursery beds, and eventually to 3

intermediats to low elevaticn field trial sites, Seedling total
height, mumber of buds at the terminal node, and root collar were

measured. Data were analysed by ANOVA.

Significant differences were found between height growth,
with the fastest growth being from lower elevation and more
southerly seed scurces. The diffsrence was greatest at the
lowest =2levation planting site. Seeds from Mt. Mitchell hich
elevations performed diffsrently from other high elevation seed
scurces, pcerhaps becauss planting there alisred genetic
composition.

Zstimates of heritability indicate height growth is under

moderate genekic contzol and root ccllar diametner is under weak

cenatic conkrol.



guantitative data eavaluation record for
Li (1985)

ToRIC
tree growth & fir genetics

METHCDS
Collected fir seed from 10 trees at each 158 foot elev. interval
at Richland Balsam, Clingmans Dome, Mt. Mitchell, Roan Mtn., and
Mt. Rogers. Plantsd sseds in grsenhouse in 6 raplicates with 3
seedlings/family, transferred to nursery and then to 3 field
plantation sites. Measured height and number of lateral buds at
each stage, Measured root crown diameter in the field sites.

NUMBER OF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Mean total height growth of seedlings from each source site and
glevation, at each field planting site. ANOVA of height, bud
nutber, and root collar dia. at =ach planting site and all sites
combined, and in greenhcuse and nursery beds., Estimated heri-
tability and std. error, calculated on an individual-tres and a
Eamily—mean basis, for greenhouse, nursery, and field height,
apd for field root crown diameter. Correlation of individual-
tree, family-mean, and genotypic height values at different
stages,



Quantitative data evaluation record Jor
MeCormask (195s8)
TOPIC
timber statistics
METHCDS

Sampled systematically located sitss throughout western North
Carolina. Sampled 1/5 acre plots. Metheds not described in
detail, 2Amount of timber cut was estimated from stumps found
in plots. WVolures were calculated with volome eguations.

WUMBER OF SAMPLES: 1453 PERMANENT PLOTS:

DATA PRESENTED
{Only data in which soruce-fir can be distinguished are noted)
Area of ccmmercial forest by stand size class and forest type.
Net volume of sawtimber, growing stock, and all timber, by
species (spruce & fir together) and stand size class, by species
and tree dbh class, and by forest bype and stand size class, on
comercial forest land. Area of seedling, sapling, and pocrly
stocked stands by forest type and plantability class. Area of
cermercial forest and of sawtimber, by % stocking and forest
type. Ave. growth of sawtimber & growing stock, by forest type.



McCreckan, W.H. 1978. Comparison of Zorest cover orior to and
following disturbance in two areas of the Great Smoxy Moun-
tains National Park. M.S5. Thesis, Univ., of Tennesses,
Znoxville,

SUBJECT E¥YWCRDS
vegetation sample, disturbance, legging, succession, history

RANGE CF CCMMIMNITIES

spruce-£ir, cove forest
GECGRAPHIC ECOPE

Great Smcky Mtns., Balsam Mtns.
TYDE OF INFORMATICN

gquantitative
QUANTITATIVE TOPICS

vegetation sampla

Motes for MoClracken (1978)

Prelogging forest cover, the naturs apd intensity of

logging, and present forest conditions were investigated for two
arsas in the Great Smoky Mountains National Park. Cne arsa,
Catalceochee Balsam, was spruce-fir forest; the other was a cove
forsst along Middle Prong Little River. The mature of forests
before logging and the nature of logging were studied using
interviews of pecple who had been in the arsa, written records,
old photographs, and, at Catalcochee, comparison with nearby
unlogged Sorests. Present conditions were described with plot
samplaes of trees.

Both sites were logged in the 1920's-1%3@'s, using railreads
and steam powered overhead skidders. The virgin spruce=fir, and

k. = i " e Ay i - T |

D e DL ogy g e S e A s eant on the Fidgetop
site than on the slope. Fir dominated the regeneration in both.
The logged site 3id not burn and the high skidding cables caused
little demage ko remaining trees. The logged forest was domin-
ated by spruce more strongly than the virgin forest. Birch wWas
more important, because of larze uncut trees. Z2asal arsa was
scmewnas lower and demsity somewhat higher In The logged stancs.



Quantitative data evaluation ¥ecord Zor
MeCracken (1878}

TOPIC
vegetation sample

METHCDS
Sampled sites for which historical information nad been cbtained:
1 sloge ard 1 ridgetop site each in virgin and logged spruce-fiz
on Catalccches Zalsam, and 6 sites in logged cove forsst on
Middle Prong of Little River. Measured canopy trees in 1/5 acre
plots, subcancpy trees in 1/18 acre plots, countsd tree regensr-
ation in 1/196@ acre plots.

MUMBER OF SAMPLES: 8 PERMANENT PLOTS:

DATA PRESENTED
Absolute and relative basal area and density of canopy and suo-
canopy tres species, and density of tree regeneration, for ridge-
top and slope sites in virgin and logged spruce-fir forest, and
for 6 locged cove forest sites,
History of disturbance of logged stands and historical informa-
tion on original forest compositicn and tree sice is given.



MeCrackan, R.J.; H.E. Shanks, and 2.E.C. Clebsch. 1%62, Soil
morshology and genmesis at higher alsvations of the Great
Snoky Mountains. Soll Sci. Soc. am. Proc. 26: 384-388.

SUBJECT HEYWOERDS
soll properties, vegetation-envizorment relaticonships

RANGE OF CCMMUNITIES
spruce-f£ir, beech gap, heath kald, grassy bald
GEOGRAPHIC SCOPE
Great Smoky Mins.
TYPE COF INFORMATICH
guantitative
QUANTITATIVE TOPICS
soll preperties

Notes for McCracken, Shanks, and Clsbsch (1962)

sm&:e& soil profiles in M. LeConts-Newfcund Gap-Clingman's
Dome ar Fourd Sol Brun Acide sites under sprucs-fir, beech
92D, a::i grassy bald, Podzol under heath beld. Described profile
and analysed physical and chemical properties,

All sites axceot grassy bald wers extramely acidic,
especially at the surface, Crassy balds nhad much less organic
matter in the A herizon, and lower C/N ratio. All sites excebl
hE-ath '::ald Pedzol had decreasing crganic matter with depth.

Clay mineralcgy on all sites was 48% vermiculite-chlorite
lnt.:grade, with scme kaolinite and gibbsite. Weathering was
extrame in Eul soils. Dases cccurred in appreciable amounts only
in the crganic A herizon. Fine roots grow in the crganic layer

with few in mineral layers This cvcling between argani
matter and plants is more Sus-ceptmj.e to leaching than mineral

soil systems and may account for low fertility.

The heath tsald Podzel :ase-:n]:-les the Leatonia series.
Spruce-£ir and beech gap seoil resemole Ramsay sar ies, and grassy
tald rasembles Burtsn., Sol ::II'.L.I! Acide =cils are mors widesproad
emzn Podzols Rere. Podzols occur only on an extreme site-—Tore
coarse Laxturs, more stable, N0 UpSloDe water.



Guantitative data svaluaticn raccrd Ior
MoCrackan, Shanks, and Clebsch (1962)

TOPIC
soll oropertiss

METHCDS
Sampled cne site each in spruce-fir forest, beech gap, grassy
bald, and heath bald in Smokies. Locaticons not given.
Described soil profile and messured horizons. Analysed ot pH,
organic carten, ¥, free Fe, Ca, ¥, Na, Mg, exchange acidity,
exchangeable Al, and clay minerclogy.

NUMBER OF SAMPLES: PERMRNENT PLOTS:

DATA PRESENTED
Tables by site and by horizen of scil depth, oH, sxchange
acidity, exchanceable cations, al, % C&, Mg, K, ¥ organic carbon,
% nitrogen, C/N ratio, free Fe203, ¥ rocks, sand, silt, and clay.

Clay mineralogy diffsrences discussed. Soil series and types

discussad. Roct distribution described.



¥McDougall, W.B. 1928. Mycorhizas from Vorth Carclina and csastern
Tennessee. Am. J. 2ot. 15: 141-1a3,

SUBJECT KEYWCORDS
mycorrhizae, fungus biology

RANGE OF COMMUNITIES
gereral southern Apegalachian

GEQGRAPHIC SCOPE
Scuthern Appalachians

TYPE OF INFCRMATICH
qualitative
QUANTITATIVE TOPICS

Notes for McDougall (1528B)

Describes obssrvations on mycorrhizae collected from various
wooedy species, primarily in Pisgah Naticnal Forest. Six collec-
tions wers made on Frassr fir on Mt. LeConte, under mushrocms of
mussula, Spathularia, and Boletus, A species of Russula ssems o
be most common. One collection was made from rad spruce cn ME.
LeConte. The collecticn time in August 19256 was just after the
end of a 2-year drought. Local pecple said no mushrecms had
appeared during those 2 years, and the tres roots contained only
newly developing mycorrhizae, without old dead ones. The trees
did not seem to suffer frem the lack of mycorrhizae or from the

dreought.,



McGinnis, J.T7. 1958, Torest Litter and Humus Types of Zast
Tenreses., M5 Thesis, University of Tennesses-#noxvills.

SUBJECT HEYWORDS
soil properties

RANGE CF COHMMIRITIES
genaral southern Appalachian
GECGRAFHIC ESCOPE
Creat Smoky Mtns.
TYPE OF INEURMATION
quantitative
QUANTITATIVE TOPICS
so0il properties

Notes for McoGinnis (1553)

This study sampled soil and litter layers in a JE"lEt‘.}" of
forest types, lecking at humus type (mull vs, mor) and soil
croperties. One virgin spruce-fir stand near Newfcund Gap was
sarnpled. Horizons were described and znalysed for crganic
matter, total N, extractable Ca and %, ©H, and bulk density.
Total weight of organic matter was calculated,

The spruce-fir forest had much more organic matter than the
deciducus forests or the pine forests—-222,78@ los./acre. Caticn
levels were higher in the crganic forest "‘m:r than in the
minsral soil. Ca levels generally decrsased with alevaticn.

Ta O ratio in the organic forest floor was higher under
coniferous than deciduous forest. Spruce-f£ir was the only forest
type with a mor humus. The upper part was a felty mor, the

lower zart a greasy mor.



Quantitative data evaluaticn rscord Ior
¥oCGinnis (1958)

TOPIC
Soil properties

HMETHCOS
Sampled 11 sites in different vegetation, one in spruce-fir near
Newfound Gap. Sample 5 seil columns 1 &m sguara, in =ach site,
located randomly but >8 feet from large trees., Cescribed and
collected eszch horizen (only top 10 om of 3 horizon). Analysed
2 of the § for bulk density, total C, organic matter, total N,
Ca, ¥, and gH.

NUMBER CF SAMPLES: 2 PESMANENT PLOTS:

DATA PRESENTED
Profile descriptions.
Bulkx density of each horizon. Pourds/acre of organic matter
based cn % organic matter and bulk censity).
% organic matter, %C, %M, C/N ratio, total Ca, total % for
sach organic laver (L, F, H).
% organic matter, 3C, 3N, C/N ratic, available Ca, available ¥,
pH for each mineral horizon.



tuantitative data avaluation racord Zor
Metoire (1583}

TOPIC
soll properties

METHCCS
Sample sites salechted to represent morghological extremes found
in previcus study, or tandemly. Dug soil pits and sampled all
horizons at 7 ploks, just spodic horizens at 4 others. Did

tlett (P absorpticn) and Holmgren (HOH AL method) fisld

chemical tests for spodic horizon. Did lab analysis of particle
size, oH, organic matter, CEC, Ca, Ma, Mg, ¥, acidity, Fe, al.

NUMBER OF SAaMPLES: 11  PERMANENT PLOTS:

DATA PRESENTED
Descriptions of 11 pedons with site characteristics and forest
type. Monthly soil temp. readings (at 50 om) from Unaka & Roan
Mtn., Depth, color, sand, silt, clay, texture class, pH, organic
matter for each 3 subnorizon in 11 pedons.
Depth, detailed particle sizes, pH, Ca, ¥g, ¥a, ¥, sxtractabple
acidity, cation exchange capacity for all horizees in 7 pedons.
Al and Fe by both sodium pyrophosphate and sodium dithicnite-
citrate methed for each horizen for 7 pedons.
Comparisen of various measurss of spedic character for 11 pedons.



Meguire, G.A. 1983, The Classification and Geresis of Soils h‘it:
Specic Morphology in the Southern Acpalachians. M8 Thesis,
University of Tenresses-dnoxvilla,

SUBJECT KEYWCOEDS
s0il properties, soil taxoncmy

RANGE OF COMMUNITIES
spruce-fir, heath bald, high elevaticn successicnal
GEOGRAPHIC SCOPE
Great Smoky MEns., Unaka Mtns.
TYDE OF INFORMATICH
quantitative
QUANTITATIVE TOPICS
soil properties

Notes for McGuire (1983)

This study supplements limited physical arnd chemical data on
soils with spedic morghology in the scuthern apoalachians, and
examines problems in the current Soil Taxcncmy classification of
them. 11 pedons were sampled in the Smckies (Clingmans Dome and
Enlce Cresk) and at Unaka Mountain. 7 had spruce-fir or spruce-
hardweod. The rest were heath-deminated, pessibly as a result of
surning spruce-£ir.

Profiles were described and oH, particle size disturbution,
extractable bases, and acidity were apalysed. Fe & Al wers
znalysed with both sodium pyrophosphats and sodium dithiondte-
citrate methods. Two field chemical tests for spodic horizen
identification were compared. O©Of the 1l pedons, only 2 met all
the presant criteria for Spedesols. The most critical crikerion
was tha pyrophesphate Al & Fe/clay ratio. The nhigh clay content
of most of the soils reduced it to less than the required 3.2,

TWwo pedons wera classified 235 Haplorthods, the rest as
Dystzochrepts or Haplumbrepts. Proposals wera made to change the
seiterla far Spodesols to include some of these, and &9 create
spodic subgroups in Inceptisols to inclode the rasi.



vet=slf, Z.P., and B.W. Wells. 1926. YNorin Carolina, DPages
412-413 in V.E. Shelford (ad.), A Maturallst's Giide ko the
americas. GScolegial Sec. Am., Baltimors.

SUBJECT XEYWORDS
vegetation patterns, conservation

RANGE OF COMMUNITIES
ganeral southeastsrn
GEQGRAPHIC SCOPE
Horth Carolina
TY?E OF INFCRMATICH
gualitative
QUANTITATIVE TOPICS

Moces for Meteoalf and Wells (1926)

A brief, very general description is given of the vegetation
tymes of the state of North Caroliz, giving deminant plant and
characteristic animal species. Significant natural areas in the
gtate are described. These include Mt. Mitchell State Park,

Rran Men., Grandfather Mtn., and the national Iorasts.

The volume contains similar descriptions for esch states and
country in Morth and Scuth America, and a series of short
articles on the use, values, and management of natural areas.
(Descriptions for Tennessee and Virginia do not desl with spruce-
fiz forests).



Miller, F.H. 1938. 3Srief narrative descriotions of the
vegetative types in the Grsat Smcky Mountains Naticnal Park,
Unpublished manuscript, Great Smoky Mountains MNational Fark
Archives., 1¥ oo.

SUBJECT KEYWORDS
vegetation patterns, fire, logging, extent of spruce-fir,
vegetation sample
RANCGE OF CCHMMOMITIES ;
general southern Appalachian
GEOGRAPHIC SCOPE
Great Smoky Mtns.
TYZE OF IMNECBRMATION
quantitative
CUANTITATIVE TOPICS
vegetation sample & vegetation patterns

Notes for Miller (1938)

Vegetation types of a vegetation classification mep of
Great Smoky Mountains Naticnal Park are described. Trees wers
tallied in plots throughout the park, and heignt of shrubs and
ner> layer wers racorded in subplots. Slope, aspect, and ale-
vation of e=ch plot was recorded. The types described ars grass,
cove hardwoods, wellow pine-hardwoods, white pine-narcwoods,
hemlock, heath bald, spruce, cak-chestnut, northern na:dmcad;,
blowdown, rock, and burn., 2Additicnally, a cutover boundary 1S
described and age classes and stand conditions are discussed.

The spruce type is described as a high elevaticn community d::m:].-
nated by red spruce and southern balsam (Fraser] fir with consis-
vant variations related o envizommental Ssctors and stanc

history. 0QLd l:7:1;"::*.-.'1:.’" is dominatsd by fir at higher el eara‘”cns
At 1c:-wEf elevations spruce deminates and is fo0nd in nearly purs

stands on ridgetops. 0ld burns and clear Suts are dominated oy
fire cherzy with a spruce and fir understory. Understory shruds
change with stand density and elevation,



ouantitative data evaluation rescord foX
Miller (1938)

TOPIC
vegetation sample & vegetation patisins

METHODS
Sampled 1/5 acre plots, with 1/18 acre suoplots for brusn and
ground cover. Tallied trees >4 In. <bn by dbn class. =FRecorded
average height of dominant trees by species. Divided subplots
ints 109 rectangles and recorded dominant plant species or ground
cover type in each. Tallied average height of ferns, annuals,
grasses, and each species of shrub, Mapped vecetation.

NUMBER OF SAMPLES: 1378 PERMANENT PLOTS:

DATA DRESENTED
Vegetation map of Great Smcky Mtns. Mational Park, indicating
vegetation types, cut and burned areas, and age classes of
forest., Planimetsrsd estimates of area of each vegetation type.
maw field data for the plot samples are stored in the Creat Smoky
Mtn. Mational Park archives.



Minckler, L.5. 1534F. Early planting experiments in the spruce-fir

tvoe of the Southern Apcalachizns, J. Forestzy 33: 831-634.

SUBJECT EEYWCRDS

tree planting, exotic plants

RANGE CF COMMUNITIES

spruce-fir

GECGRAPHIC SCOPE

Black MEns.

TYPE CF INEORMATICM

quancitative

QUANTITATIVE TOPICS

tree pDlanting

Motes for Minckler (194da)

Survival class and average annual growth wers tabulated for
78 plots, each 190 trees of various species, plantsd 1923-1931 con
cutover and burned spruce-fir forest site in the Black Mtns. A
non-statistically based discussicn descrized the superior
sarvival of Abies fraseri ard higher survival rates of plantings
on east ws. south-facing slopes.

All exotic speciss planted (Norway spruce, ¥ad pine, pitch
sine, Scotch pine, northern wnite cedar, white sprucs, Dcuglas
fir, western white pine, Buropean silver fir, Japanese red pine,
Japanese larch, Eurcpean larch, lodgepole oine, Engelmann spruce,
sitka spruce, white fir, western white cedar) were present in
1939. However, only Norway spruce and red pine were considered
successful along with the native red spruce and Fraser fir.



ouantitative data evaluation record for
Minckler (1%40a)

TOPIC
tree planting

METHCDS
Sites in the Black Mountains, on 5 and E-facing slopes. Site
salecticn criteria not given. 78 plots, ssch consisting of 108
traes, were planted 1923-1931 by Appalachian Forest Zxveriment
Station. Measursed mean annual heicht growth and survival,

NUMBER OF SAMPLES: /B PERMANENT PLOTS:
DATA PRESENTED
Survival by species for each aspect.
Mean annual height grewth by species for each aspect.
The importance of aspect to survival and the superior survival
of Fraser fir are discussed.



Minckler, L.5. 1943, Vegetative ccmpetition as celated ko plan-

tation success in the Southern Arpalachizan soruce type,
J. Ecrestry 38: 6d-583.

SUBJECT EEYWCRDS

tree planting, exctic plants

RANGE OF COMMUNITIE

spruce-f£ir

GECGRAPHIC ECCFE

West Virginia

TWPE OF INFCRMATICH

cquantitative

QUANTITATIVE TOPICS

tree planting

Hotes for Minckler (194db)

Results were prasented from a study of competiktion in
plantings of rad spruce and red pine in the spruce type of West
Virginia. Cover type, cccularly estimated cover density, and
irdividual tree condition class and competitive status were
recorded for 800 red spruce in 9 plantations and 478 red pines in
4 plantations. A summary tabulation of data by species, compe-
tition class, and tree condition was presentad. Additionally,
average height by species and competition class and percent of
thrifty trees by species and cover density class wersz given. FRed
spruce in the competition-free category was on the average taller
and more thrifty than in other categories, Density, but not
species, of associated vegetaticn was related beo competibion
class. Additionally, sites with a heavy carpet of moss and very
little other vegetation wers said to te usually associated with
peor drainage and plantation failurae.



guantitative data evaluation recard Zor
Minckler (134G8)

TCRIC
tree planting

METHCDS
Sampled 800 red spruce and 470 ved pines, 2-7 Years old, in rep-
resentative plantations. Cetermined cever type, sstimated cover
density, and detarmined condition and competitive status of =ach
individual.

MUMBER CF SAMPLES!: DERMANENT PLOTS:

DATA PRESENTED
Percentage of tress in sach competition and condition class, v
species. Average height of each species by competition class and
cercentage of thrifty trees of each species by cover density
class are given in the text.



Minckler, L.S. 1941, Prelimipary resulis of experiments in
raforastation of cut-cver and burned sprucs lands In the
southern Apoalachians, USDA Feorest Service, Appalachlan
Porest Ixp. 5ta., Tech. Mota 47. 5 ED.

SUBJECT KEYWORCS
tree planting, exotic plants

RANGE CF CCMMUMITIES
EP].'I.l[:E—Ll‘I_'

GEOGRAPHIC SCOPE
West Virginia

TYPE OF INECEMATICM
quantitative (no form)

QUANTITATIVE TCPICS

Motes for Minckler (1941}

Reqeneration research in plantations initiated in 1923 by
the Appalachian Forest Experiment Station on spruce-fir sites in
Moncngahela and Pisgah National Forests was summarized, Of 20
species planted, only southern balsam (Fraser] fir, red spruce,
Norway soruce, and red pine were considered successful. Four
srablem site types wers characterized repsectively by poor
drainage, dense herbacecus ard shrubby vegetaticn, dense growth
of unfesirable hardwoods, and harsh site cenditions sxacerbated
oy loss of soil humus following fire. First year results Irom
experiments invelving mechanical metheds of release, sits
oreparation by broadcast turning, and direct seeding are
summarized.

Tata from this paper are also contained in Minckler (1938}
and Minckler (1941}).



Mircklar, L.5. 1944, Third-vear results of axperiments in

raforestation of cut-over and burned spruce lands in '_:'r.e
southern Appalachians, USDA Forest Zervice, Appalachian
Torest Ixperiment Station, Tech. Nots &@. 10U DD.

SUBJECT XEYWORDS

tree planting, exotic plants

RANGE CF COMMUNITIES

spruce-£ir

GECGRAFHIC SCCPE

West Virginia, North Carolina

TYPE OF INFORMATICH

cquantitative

QUANTITATIVE TOPICS

tree planting

Notes for Minckler (1944)

In a management oriented presentation, comments were given
an trhe success of various treatments o planted or sseded red
spruce, red pine, and Fraser fir in 3 types of problem sites on
cutover and burned spruce lards in Menongahela and Pisgah
National Forests. The proolem sites were described as sites with
densa herbacsous ard shrubby vegetation, sites with young stands
of undesirable, brushy hardwoods, and savere and rocky sites.
Treatments involved various forms of site preparation, release
through creation of cpenings in the overstory, use of feztilizer,
rooting hormones, mulch, and selected "super" planting stock, and
comparison of direct seeding vs. seedling planting. Success was
defined as the percentage of trees which wers thrifty (i.s., not
dead or predicted to die within a year)., Results wera reported
by species in temms of percentage success,



Quanticative data evaluation rscord Zor
Mincklar ([1944)

ToPIC :
trae planting
METHCDS
Plantad red spruce, Fraser fir, and red pine seeds and see--lmgs

in cotover, burned sites with dense shrub and herd growth, unde-
sirable hardwoods, or rocks. Treatments included burning,
release by opening overstory, fertilizer, rooting normcnes,
mulch, and improved planting stock. Examined survival and condi-
tion of tree seedli ngs after 3 years.

WUMBER CF SAMPLES: 7 FERMRNMENT PLOTS: Y

DATA PRESENTED
Percent success by species for direct seeding, planting, release,
burning, and eradication of competing roots in sites with dense
herb and shrub growth; for release in low, medium, and high
density stands of hardweeds; for direct seeding with and without
milch, fertilizer, and added topsoil, on severe rocky sites.



Mineklar, L.5. 1945. Reforestaticn in the sprucs tyre in the
southern Appalachians. Journal of Forastzy 43: 343-238.

SUBJECT KEYWCEDS
tree planting, disturbance, logging, succession

SANGE OF CCMMUNITIES
spruce-Iir
GECGRAPHMIC SCOPE
Southern Appalachians, West Virginia
TYPE OF INFORMATION
quantitative (no form)
QUANTITATIVE TOPICS

Notes for Minckler (1945)

1,500,900 acres of devastated soruce-fir land in WV, VA, NC,
and T™. Hardwood reprcduction covers most but only on best sites
will it grow to marketable timber. Poor sites should be
replanted in spruce. Fires after logging have destroyed repro-
duection, and little or no seed source remains. In scme, but
probably no more than 18%, the soil itself has heen destroyed,
leaving enly a rocky surface.

Planting experiments wers conducted on three types of
proolem sites: sites with dense herd amd shrub cover, gites with
dense bushy young hardwoods, and severs rocky sites. On heavily
vegetated sitss, same release from competition is needed in first
vear to allow success. %ocky Sites can be successfully seeded in
soil pockets.

Recommends testing a combination of burning and grazing ko
reduce competing vegetation tefore planting.



¥Moorse, B.J. 1963. A Preliminary annotatsd Checklist of the
¥
Tolinss ard Fruticose Lichens of the Great Smoky Mountains
Maticnal Park. M.5. Thesis, Univ. of Tenn., #noxville.

SUBJECT KEYWORDS
lichen flora, lichen taxoncmy, floristic affinities

RANGE OF COMMUMITIZES

general scuthern Appalachian
GECGRAFHIC SCOFE

CGreat Smoky Mins,
TYPE CF INFCRMATICH

gualitative, taxcnomic key
QUANTITATIVE TOPICS

Motes for Moore (1963)

Contains taxcnomic keys and descriptions of 131 species,
compiled from other sources. The substrates of the different
species are discussed. There is brief discussion of gecgrapnic
affinities of the species.



Murgny, L.5. 1917, Fed spruce: its growth and manacement. USDA,
Dept. Bull. S44. 67 £B.

SUBJECT #EYWORDS
tree qrowth, tree reproduction, timber statistics, history,
general tres charactsristics, producticn, bicmass
RANGE OF CCMMUMITIES
northern spruce-fir
GECGRAPHIC SCCPE
Northeast U.5., West Virginia
TYPE OF INFORMATION
quantitative
QUANTITATIVE TOPICS
trea growth & production & timber statistics

Motes for Murphy (1917a)

This bulletin is a review of a variety of information abkout
red spruce t.-.EES, forests, and timber, The informaticn is
criented toward the Northeast and West Virginia. At the time,
commercial use of spruce in the scuthern Appalachians had juat
begqun. Results of timber surveys are giver‘, which show tha
North Carclina produced 1.4% of the nation's spruce and n."glq-a
4.6%.

The usas of spruce wood, types of spruce forest, the growth
form arnd size of spruce trees, the req'..lrar:ents of spruce repro—
ducticn, threats to spruce, and recommended logging prar:ta.n:-es are
descriked, Tables are given illustrating tree sizes, g'-'c.wtn
rates, proporticns, and stand production in several sites in New
England, Mew York, and West Vvirginia.



Ccuantitative cars evaluation record for

Murphy (1%17a)

ToRIC _ .
tree growth & procuction & timber stakistics

METHCDS

Uses data from a variety of scurces, for spruice in Maine, New
Hampshire, Verment, New York, and West Yirginia,

NUMBER CF EAMPLES: PESMANENT FLOTS:

DATA PRESENTED
Tables of height growth by dbh, in ME, NH, N¥, WV. Average cbh
of uce of various ages in ME and average age of trees of vari-
ous dbh. Yearly increment and years needed to grow 1 inch, for
diffarent size sress, on several xinds of sites, in ME, NY, & WV.
Cross-secticnal area growth in even-aged stands of different age
and site guality in VT, ¥H, & ME. Cubic volume growth by age in
NY and ME. Density, basal ar=a, average ¢bh, ht., timber yield,
by age and site quality in even-aged stands in VT, bH, ME.
Tables of volume by tree ht. & dbh, by different methods.



wurphy, L.5. 1317. Seeding habits of spruce as 2 fzctor in the
competition of spruce with its asscciates., Plankt World 20:
g§7-24.

SURIECT BEYRCEDS
tree reproduction

HANGE OF COMMUNITIES
northern spruce-fir

GECGRAFHIC SCOFE
Mortheast U.S.

TYPE OF INFORMATICH
qualitative

QUANTITATIVE TOPICS

Notes for Marphy (1917b)

Discusses cbsarvations on seseding behavior of red spruce in
New Hampshire and Maine. Spruce has been Kknown ko preduce abun-
dant s=ed only at infregquent intervals. In the arsa cbserved,
the spruce sseded in 1918 and in September of that year spruce
seedlings were extremely abundant. In the spring many sprice
seedlings were buried beneath hardwood leaves and had died or
were in poor bealth. Those under spruce or £ir canogy or other-
wise protected from hardweod littsr survived. It is concluded
that the early dispersal of spruce seed, which results in fall
germination, was a significant factor reducing the competitive
ability of spruce in relation to asscciatzd hardwocods. The
affect of hardwoed litter is concluded to e on the ability of
the seedling's shoot to reach light, zather than on the abilit:
of the root bo reach mineral soil.



NOAA (=eries). Climatolocgical Cata, Naticnal Cceanic and
Atmospheric Administration, U.5. Dept. of Commerce.

SUBJECT XEYWORDS
climats

RAMGE OF COMMIMITIES
general

GECCGRAPHIC SCOPE
0.5.

TYPE OF INFORMATION
guantitative

QUANTITATIVE TOPICS
climate

Hotes for NCOAA (ssries)

Climatolegical reports have been issued meonthly for each
state since 1914, From 1971 to the present they have been
issued by NOAA. Before 1971 they were published by the U.5.
Weather Bureau. HReports contain daily maximum temperaturs,

minimmm temperature, and precipitaticn, and additional summarized
monthly data, including heating and cooling degree days, amcunt
of snow on the ground, etc. They contain evaporation, wind, and
soil temperature for a few stations.

Most stations ars near btowns at low elevations. A few high
altitude stations, such as Mt, Mitchell and Grandfather Mtn., are
included for part of the time period.

Data from these reports have been used or cited in numerous

rudies included in this biblicgraphy.



Quantitative data evaluation record for
NORA (Saries)

TOPIC
Climata
METHCDS
Data from mamerous weather stations throughout the country.

MUMBER OF SAMPLES: PERMANENT PLOTS!

DATA PRESENTED
Data vary with age of reports. More recent years contain monthly
average max., ave. min., ave. temperature, departure from normal
monthly max. and min. temp., heating and cooling degree days,
total precipitation, amount of snow on ground, and daily max.,
min. and percipitation for each of the stations. They also
contain svaporation, wind, and soil temperature data for a small
mmber of stations. Older reports have additional data,
including hourly precipitation readings at each station.



Nagel, W.P. 1953, Forest Insect Conditions in the Scutheast
During 1958. USEFS Forest Service, SE Forest Experiment
Station, Station Paper No. 1g0.

SUBJECT HEYWORDS
BWA spread

RANCE OF COMMUNITIES
spruce-fir
GECOGRAPHIC SCOPE
Black Mtns.
TIPE OF INFORMATICN
gquantitative, map
QUANTITATIVE TOPICS
BWA spread

Notes for Nagel (195%a)

General report on infestations of various forsst pests in
tha Scutheast.

Balsam woolly adelgid first found inthe fall of 1957. 1In
the spring of 1985 thousands of dying firs were found on 1508
acres of private and national forest land in the Black Mtns.
A map is given showing leccation of infested areas, and a table
gives totzal acreage of spruce-£fir, acreage with more than 20%
of the firg killed, and estimated number of firs killed, for
each land cwner.

A special meeting of landowners in the area wes called, and
it was agreed that pilot tests of insecticides to protect

roadside trees should be started,
Aprial surveys and ground examinaktions of all othetr spruce-
Fir armas in dNorth Carclina and Tennesses wers conducted ard no

infestations were found,



ouantitative data evaluaticon record for
MNagel (195%a)

TOPIC
EWR spread

METHCDS
Mapped areas of balsam weoolly adelgid infastation and estimated
number of dead fir tress. Determined acreage under ssch ownsr-
ship,

NUMEBER COF SAMPLES: PEEMANENT FLOTS:

DATA PRESENTEL
Map of infested arsas in the 3lack Mountains.
Acreage of spruce-fir type, acerage with over 28% Iir mortality,
and number of firs killed, in each cwnership,
Aerial surveys of other spruce-fir areas revealed no infestations
at this time.



Nagel, W.P.,5tatus of the balsam woolly aphid in the ssutheast in
1958 with special reference to infestations on Mt. Mitchell
;gdlacna::ent lands. USDA, For. Ser. SE. For. Eip. Sta, Rep,

SUBJECT EEYWORDS
BWA infestation levels

RANGE OF COMMIITIES
spruce-fir

ZECGRAPHIT SCOPE
Black Mtns,

TYZE OF INEFOREMATION
Quantitative (no form)

COANTITATIVE TOPICS

Notes for Magel (1959b)

This reference could not be located. It is cited by a
nurber of our other sources as the earliest reference to the
discovery of balsam weolly adelgid infestation on Mt, Mitchell,



Micholas, N.S5., and P.S5, White. 1985. The affect of balsam
woolly aphid infestation on fuel loadings in spruce-fir
forests of Great Smoky Mountains Mational park. NPS
Research/Resources Management Rept. SER-71.

SUBJECT KEYWORDS
BWA infestaticn levels, crganic matter distributicn, fuel lsvels

RAMGE OF CCMMUNITIES
spruce=-fir

GEOGRAPHIC SCOPE
Great Smoky Mtns.

TYPE OF INFORMATION
quantitative

QUANTITATIVE TOPICS
fuel levels

Motes for Nicholas and White (1925)

This study examined the effect of balsam woolly adelgic-
caused fir mortzlity on fuel levels in kCGreat Smoky Mountains
Maticnal Park. Fuel lewvels in spruce-fir forests were sampled in
four classes of time since BWA infestation and three elevation
classas, Twig and bole volumes wers sampled by the planar inter-
sect method, standing live and dead basal area and density by
Bitterlich prism. Soil organic layer depths were measured.

Standing dead trees were most prevalent in the 7-17 year and
and 3-7 year infestation classes. Highest fuel volumes were in
the 3-7 year infestation classes, S5tands infested 17-23 years
nad fuel levels similar to uninfested stands, suggesting rapid
decamposition quickly reduces fuel levels., Overall fuei level
patterns were related to the ¢riginal importance of £ir in the
stand, increasirg at higher elevaticn, despite a trend of
decraasing biocmass at higher elavation.



Quantitakive data evaluation reccrd for
Micholas apd Whit= (1983)

TOPIC

METHCDE

MUMBER OF SAMFLES: PERMANEMT PLOTS:
DATA PRESENTED

Quantitative data evaluation record for
Micholas and White (1985)

TCPIC
fuel levels
METHCDS

Sampled 31 spruce-fir stands iln each of 3 elevation classes and
4 lengths of BWA infestation (@-3, 3-7, 7=17, 17-21 years) in the
Great Smoky Mtns. SAmpled dead and down twigs and boles with
lanar intsrsect methed along transects; measured soil organic
fay&r depth; measured standing live and dead tree density and
magsal arez by Bitterlich prism. Calculated woody fusl volume,
NUMBER OF SAMPLES: PERMAMNENT PLOTS:
DATA PRESENTED
Mean live and dead stem basal area and density, twig and bSols
yolume/area, mean soil organic layer depth, for each elevation-
infzstation class, Results of ANOVA for each variable. Table of
volume/area of each fuel class for =ach sample plot.



Nichols, R. 1977. The ecological effects of LeConte Lodge in the
Great Smoky Mountains National park. USDI, National Park
Service, Upland Field Research lab, Gatlinburg, ™. Report
for the Superintendent, CGreat Smoky Mountains.

SUBJECT HEYWORDS
vegetation sample, disturbance, lcgging, recreation, BWA spraad,
exotic plants, water quality, rare species,
RANGE OF COMMUMITIES
spruce-fir
GEOGEAPHIC SCOPE
Great Smoky Mtns.
TY2E OF INFORMATIOCH
quantitative
QUANTITATIVE TOPICS
vegetation sample & disturbance & exctic plants

Hotes for Michols (L1977)

Data were collected on the summit of Mk. LeConte in 1976 ko
obtain base line information on the environmental effects of
LeConte Lodge. Vegetation was sampled, daily level of recreation
wisitation was meonitored through use of infrared trail counters
and visual counts, black bear activities in the developed area
ware recorded, reported rare plants were relocated and mapped,
lard use dating from 1926 and natural disturbance history were
investigated, and grab samples of water (from sources in the
vicinity of the ledge or the 3 trails approaching it) were ob-
tainped for fecal coliform and streptococcus tests, An ocutline of
disturbances associated with the lodge included informaticon on
historical levels of use by peck animals on the trails, logging
for construction materials and firewood, balsam woolly adelgid
(oresent but no extensive damage in 1976), and windthrow advance
adjacent to windthrown areas cleared for firewcod. Mo statis-
tical correlation was attempted between vegetation parameters and
historic or human activities around the lodge. However, arsal
extent was czlculated for the varicus obvicus impacts of the
lodge cperations (e.g. septic field) during the last 22 vears.



Quantitative data evaluation record for
Nichols (1377)

TOPIC
vegetation sample & disturbance & exotic plants

METHCDS
Sampled 4 80 m and 2 4@ m transects in the Mt. LzConte Lodge come

lex. Recorded erect herb and ground cover at 1 dm intervals.
asursd dbh of trees and counted shrubs stems and tree seedlings

in 18 1x2 m plots/5x1¥ transect segment. In outlying disturban-
ces, tallied trees by dbh in 5x18 m plots, counted shrub stems &
estimated secedling, herb, & bryophyte cover class in subplots.

NIMBER CF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Species list with presence/absence and exotic status in 18 loca-
tions. Slope, aspect, and disturbance history of each transect
ard plot group. Grourd cover, herb cover, shrub density, & %
frequency, understory and overstory tree absolute & rslative
basal area, absolute & relative density, by species for transect
segments in and out of 580 m radius of lodge complex center. HNo.
& % exotics in ground cover & erect herbs in transects. Herb &
tree seedling cover class & freq., shrub stem density & freq.,
tree absolute and relative basal area and relative density.



Morris, D.H. 1964. Brycecclogy of the Appalachian Spruce-Fir
Zone. PhD. Dissertation, Univ. of Tenn., HEnoxville.

SUBJECT KEYWORDS
bryophyte commnities, bryophyte flora, vegetation sample

RAMNGE OF COMMUNITIES
sprupe-£ir
GEOCRAFHIC S00FE
Great Smoky Mtns., New York
TYPE OF INEORMATICN
quantitative
QUANTITATIVE TOPICS
bryophyte communities & bryophvte flora, vegetation sample

Motes for Morris (1964)

This study was an intensive examination of the bryophyte
camunitiszs in Smokies spruce-fir forest. Sampling was primarily
in the ME, LeConte and Clirgmans Deme arsas. Plots wers selected
to correspond to Crandall's site types and vascular vegetation
was also sampled. Bryophyte cover was estimated in plots cn
different subhabitats on trees, dead legs, rocks, and the ground.
The bryophyte data wera classified into 21 uniens. The unions
are described in detail and data on species cover, fregquency of
the union, and envirorments are given for each. A complete
floristic list is given. Samples were also taken in the
Adirondacks, and the results are comparsd.

Succession of bryvophytss as trees grow, and as logs decay,
are discussed,

Data are given on the growth (lbs./zcre) of Hylocomium
splendens in several different envirorments,

The Hylecomium splendens unicn is present in Canada, Eurcoe,
and Asia with little species change, suggesting past continuity.
It is present in the Smckies where spruce-fir has been destroved,
bt is not presant beyond the S5W limit of spruce-fir forests,
suggesting such forests never cccurred thers.



Quantitative data evaluation record for
Morris (1964)

TORPIC
vegetation sample

METHCDS
Sites located throughout Smokiss. Sampled 128 plots, located to
correspond to Crandall's site types. Trees measured in 100 sg. m
quedrats, shrubs counted in 2 18x1 m quadrats, herbs and
seadlings in 4 4 sq. dm quadrats.

HUMBER OF SAMPLES: 120 PERMANENT PLOTS:

DATA PRESENTED
Total supericr ard inferior herb cover. Shrub stem density,
tree density and basal area, % fir density and basal area,

% of plots on north and east-facing slopes, for each of
Crandall's 14 site types.

Quantitative data evaluation record for

Morris (1964)

TOPIC
Sryophyte comunities & bryophyte flora

METHODS
Sites located in the Smokies. 120 100 sg. m samples blecks.
Bryophyte cover estimated in 4 . @m plots, on different parts

of 14 trees/block, on top and sides af & 10?5 or dead trees, con
rocks when present, and on the ground ccomiun splendens
collected in guadrats?] Data arl:anged into 21 bryophyte unions
that minimized significant associaticns of species by chi square.

NUMBER OF SAMPLES: 120 PERMAMENT PLOTS:

DATA PRESENTED

Frequency, mean cover, and maximum cover oy species in each

unicn and habitat. Elevaticnal range, frecuency, average and
fimam kotal bryophyte cover for each unien.

Mean, max. and min. growth of Hylocamium splendens (ibs./acre)

in 3 Xinds of lighting, 5 slope aspects, ard with and without

nardwood litter.



Dosting, H.J. ard D.W. Billings. 1951. A comparison of wvirgin
spruce-fir forest in the northern and scuthern Appalachian
system. Ecol. 32: B4-1@3.

SUBJECT EEYWORDS
vegetation sample, spruce-fir comparison, vascular £lora

RANGE OF COCMMUINITIES
spruce-fir
GECGEAPHIC SCOPE
Southern Appalachians, Mortheast 11.5.
TYPE OF INECRMATION
guantitative
QUANTITATIVE TOPICS
vegetation sample & spruce-fir comparisan

NMotes for OCosting and Billings (1951)

Morthern and southern sprure-fir forests are compared
phytesociolegically. Groups of species common to both and
important only in cne or the other are recognized., Community
structure is compared. Conclusion is that they are cuite
similar,

Age and size of trees were found not to be closely relatad.



Nuantitative data evaluation record for
Oosting and Billings {1951)

TOPIC
vegetation samplea & spruce-fir comparison

METHCDS
Sampled virgin forest sites, 9 in Great Smckies (between Mt.
Sterling and Clingman's Dome) and 4 in Wnite Mountains, For each
site, sampled 19 quadrats, 16 sg. m for tress, 2 =g, m for other
strata, evenly distributed over sits.
Measured dbh of trees, counted stems of all woody plants, esti-
mated cover of herbs and bryvophytes. Cored trees.

NUMBER OF SAMPLES: 13 PERMANENT PLOTS:

DATA PRESENTED
Species lists for each site.
Cover-stratification diagrams for sample sites.
Discusses comparisons of size and ages of trees and comunity
sturcture betwesn north and scuth.



Packard, A.3. 1884. Second report on the causes of the destruc-
tion of the evergreen and other forest trees In northern New
England and MNew York. BReport of the Commissiconer of Agri-
culture for the year 1384.

SUBJECT FEEYWORDS
insect damage

RANGE OF COMMUMITIES
general northern Appalachian
CEOGRAPHIC SCOPE
Mortheast U.5.
TYPE OF INFORMATICHM
qualitative
CQUANTITATIVE TOPICS

Motes for Packard (13584)

This report describes results of field checking for insect
damage in forests of New York and New England, Several insects
destructive to spruce are reported.

In the Adirondacks, individual spruce trees amounting to
around 19% of the forest had disd. They were attacked by a bark
beetle, Hylurgops. In northern Maine large areas of spruce had
also been xilled by bark beetles.

HNo spruce budworm activity was cbserwved, after infestation
in previcus years. The reddish-yellow spruce bucworm
{Stequnoptycha ratzeburgiana) was Eound to have injured white and
black spruce in northern Maine.



Pavliovic, N.B. 1981. An Examiniation of the Seed Rain and Seed
g3ank for Evidence of Seed Exchange Between a Beech Gap ard a
Soruce Forest in the Greak Smoky Mountains., M.35. Thesis,
Univ. of Tenn., Enoxville.

SUBJECT HEYWORDS
community maintenance, seed cispersal, seed bank, ecotones,
vegetation sample
FRNGE OF COMMUNITIES
spruce-£ir, beech gap
GECGRAPHIC SCOPE
Great Smoky Mtns.
TYPE OF INFORMATIOHN
quantitative
QUANTITATIVE TORPICS

vegetation sample, sesd dispersal, seed bank

Motes For Pavliowvic (1981)

This study examined the relatively sharp ecotone betwesn
beech gap and spruce-fir communities at a site near Newfound Gap
(Mingus Lead) in the Smokies. The vegetation was sampled in
quadrats and in transects across the ecotone, seed rain was
collected with sticky and gravity traps, and seed bank was
collected in soil samples and germinated.

The transect samples show the shift between sporuce and beech
daninance, and between the very different herb layers.

The overall seed rain consisted of 71% birch, 15% Claytonia
virginica, 2% beech, and 1% sprucse. Spruce and birch seed
dispersed into both comminitiss. The log of seed density was
correlated with distance and dbh of the 2 nearest upwind trees.
Herb dispersal between the communities was limited.

The beech gap nad a significantly larger ssed bank. Tree
and shrub species were scarce in both ssed banks, with birch,
fir cherry, and elderberry the only woody species. Seed bank
species were predominantly early successional species.



fuantitative data evaluation record for
Pavliovic (1981)

TOPIC
saed dispersal

METHCOS
Sampled an ecotone arsa near Minges Lead in the Smokiss. Placed
sticky traps (19x20 cm) and gravity traps (32 cn mesh-covered
cans) along 5 transects across the ecotone. Traps c:hec:kedle'.'er}'
2-4 weeks, Sept. 28-Dec. 9, then again in April. 5 directional
seed traps also placed. Seeds identified in lab and tested for
germination.

MIMBER CF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Mean and std. error of number/sg. m and fregquency of seeds in
each kind of trap, by commnity and species. Diagram of monthly
distribution of seed for all species collected. Plot of log of
density of birch seed vs. distance from ecotone. 3% germination
of seed collected, for 3 fall collection datss. Diagram of mean
amd std, dev. of mumber of seeds from each direction in
directional traps.

Quantitative data evaluation record for
Pavlovic (1981)

TOPIC
sead bank

METHCDS
Sampled an ecotone area near Mingus Lead in the Smokies.
Collected 25 soil samples at seed trap sites. 13 samples
separated into 3 depths. Samples .08 sg. m, 18 on desp cores.
Soil spread cut ard watered, and germinating seed identified.
Seed bank data analysed by crdination, cluster analysis, and
discriminant analysis.

NUMBER OF SAMPLES: 25 PERMANENT PLOTS:

DATR FRESENTED
Mean and std. error of density, frequency, and % of total, of
seeds gemminatsd, by species, for each community. Specles-ares
curves for seed banks Dy communikty. Plot of rsciprocal averaging
srdination axes of seed bank data. Flot of reciprocal averaging
axis 1 vs. distance from scotone. Cluster analvsis dendrograms.
Seed densicy in 3 depth classes, by specises, in teech gap sample.
Time of sme@rgence ov species. Mumber 3nd % of seeds and asaxual
olants 1a samplas, bv species. Compaciscn of woody species
comoositzion in seed 3ank, ssed rfain, and vegetatien, 3y comm.



Quantitative data evaluation record for
Pavlovic (1981}

TOPIC
vegetation sample

METHCDS
Sampled an ecotone area near Mingus Lead in the Smokies, 13
randomly located plots in each spruce and beech gap communitlies,
.84 ha for trees > 1 om, .9004 ha for shrubs. 4 1 =g. m plots
far herbs. &also 2 4x180 m transects across the ecotone, sampled
in 1d m segments, Tallied trees hy dbh, counted shrub stems,
estimated herb cover and density in July and May.

MUMEER OF SAMPLES: 24 FERMRNEMT PLOTS:

DATA PRESENTED

Mean and std. error of density, basal area, and frequency of
trees, and density and freguency of shrubs, by community.

Herb density, cover, and frequency in May and July, by community.
pPlot of importance values of species, in overstory and
understory, vs. distance along transect. Plot of size
distribution of spruce, fir, and birch.



Peine, J.0., C. Pyle, and P.5. White. 1985. Envirormental
monitoring and baselirne data management strategies ard the
focus of futurs ressarch in Creat Smoky Mountains Mational
Dark, NPS Research/Resources Man, Rept. SER-T76.

SUBJECT EEYWORDS
dakz sets

RANCE CF COMMINITIES )
general southern Appalachian
GEOGRAPHIC SCOPE
Great Smoky Mins.
TYPE CF IMNEFORMATICN
qualitative
QUANTITATIVE TOPICS

Notes for Peipe, Pyle, and Whits (1985)

This publicaticn describes menitoring and research data sets
which have been collected in Great Smoky Mountains Mational Park.
Ezch data set is described on a form which gives project name,

roject number, the dates of data collection, a one-sentence
Easc::iptinn of the study, a list of parameters measures, equip-
ment used, the principal investigators, any publications resul-
ting from the data, and opportunities for additional use of the
data. Many of the data sets are unpublished and need further
analysis,

a series of tables gives breakdowns of the Xind of basalire
data available by watershed within the park. Needs for further
baseline data are listed.



Pelion, M.R. 1984, Mammals of the spruce-fir forest in Great
Smoky Mountains Mational Park. ‘In: P.5. White (ed). The
Southern Appalachian Spruce-Fir Ecosystem: Its Biology and
Threats. MNPS Research/Resources Man. Rept. SER-71.

SUBJECT REYWORDS
vertehrate fauna

FANGE OF COMMIMNITIES
spruce-£ir

GEQGRAPHIC SCOPE
Great Smoky Mtns.

TYPE OF INFORMATION
qualitative, species list

CUANTITATIVE TOPICS

Motes for Pelton (1984)

This psper reviews information on the mammalian fauna in the
spruce-Fir forests in the Great Smoky Mtns. A list is given of
species occurring in spruce-fir, sumarized from Linzey and
Linzey (1971), with notes con their elevational range. The
spruce-fir forest is relatively unimportant for mammals. HNo
species is restricted to it and only 9 are restricted to high
elevations in general. Use by larger mammals is generally only
incidental. Food sources for most mammals are scarce in spruce-
fir forests,

Little is known about population status of the species most
closely associated with spruce-fir forests—Sorex cinerous,
Sorex dispar, Microsorex hoyi, Glauccmys sabrinus, and Microtus
chrotorrhinus.



Peterson, R.H. 1%84. Coments on the fungl of the spruce-fir
forest of the southern Appalachian Mountains. In: B.5.
White (ed). The Southern Appalschian Spruce-Fir Zcosystam:
Its Biolegy and Threats, USDI MNPS Research/Res. Man. Rep.
SER=T1.

SUBJECT KEYWCRDS
fungus flora, mycorrhizae, floristic affinities

FANGE OF COMMINITIES
spruce=-fir
GEOQGRAPHIC SCOPE
Southern Appalzchians
TYPE OF INFORMATION
gualitative
QUANTITATIVE TOPICS

WMotes for Peterson (1984)

Describes the state of Knowlsdge of southern Appalachian
spruce-fir Ffungi. WVery little research has besen dons. Most
studies have been taxoncmic and have not emphasized specific
niches or habitats. A checklist lists 1780 species for the whole
GCreat Smcky Meins. National Park, a very large number, There is
no breakdown by elevation or communities.

Field cbservaticns indicate there is a definits northern
element that only fruits on the high mountains. Conspicuous
decay fungi include Helotium citrimam, Dasyscypha agasizzii, and
Pholiota kauffmanii. Common mycorrhizal gensra appear to be
Russula, Lactarius, Amanita, and Cortinarius.

There is a real need for concerted inventory of species and
identification of mycocrrhizal asscciations, Other interesting
potential studies include: fungal distribution in besch gaps and
grassy balds, the secuence of fungal decay of talsam woolly
adelgid-killed firs, and possible effects of acid rain.



Pielke, R.A. 1983, The distribution of spruce in west-central
Virginia befors lumbering, Castanea 46: 201-215

SUBJECT KEYWORDS
extent of spruce-fir, disturbance, logging

RANGE OF COMMUNITIES
soruce-fir

GEOGRAPHIC SCOPE
Virginia

TYPE OF INFORMATICN
gualitative

QUANTITATIVE TOPICS

Motes for Pielke (1983)

Spruce is almost totally absent in west-central Virginia,
although high elevations there are as cool and moist as areas in
Wast Virginia with spruce. Weather data from Pielke's paper on
weather are used to show this. A mean July temperature of 68 F,
around 2589 ft. elev. is taken as the climatic limit of spruce.
Historical evidence mentions spruce where it no longer occurs.

Large volumes of spruce were cut befors the forests were
documented, Species commonly associated with spruce do cccur in
these areas. Therefors it is suggested that spruce, mized with
northern hardwoods, was once prevalent at high elevations. Seolid
spruce probably cccurred in areas over 4008 feet elev. Logging,
fire, and a climatic warming eliminated spruce. With present
recovary of soils and climatic cooling, spruce could reestablish,
but there are no sesd soULces,



Pinchot, G., and W.W. Ashe. 1897. Timber Trees and Forssts of

Morth Carolima. MNorth Carolina CGeological Survey Bulletin
Ho. 6.

SUBJECT KEYWORDS
tree characteristics, tree reproduction, inssct damage

RANGE OF CCMMUNITIES
general Southeastern
GEOCZRAPHIC SCCOPE
North Carolina
TYPE OF INECRMATICH
qualitative (some figures)
QUANTITATIVE TOPICS

Motes for Pinchot and Ashe (1897)

Contains species-by-species descriptions for all of the
major timber trees in Morth Carolina.

Spruce is described as reaching an average size of 40-38
feet tall, 1520 inches diameter, but occasionally reaching 130
feet and 4 feet diamster. 1t seeds only at long intervals, but
young growth is common in the forests., Much spruce in Maine and
the Adirondacks is destroyed by bark beetles.

Fraser fir is described as averaging under 48 feet tall,
12-15 inches diameter, occasionally reaching 80 feet and 2 feet
diameter. I is common on high mountains, deoes not occur below
4808 f=zet, and is usually pure but cccasionally mixed with
spruce. Seedlings are common under trees.

Description given of the forests of Merth Carclina
notes the locations of spruce-fir forest and calls it
camearcially unimportant at present.,



Pittillo, J.D. 1976. Potential natural landmarks of the southern
Blue Ridge portion of the Appalachian Ranges Natural Region.
UsSDI, Hational Park Service, Washington, D.C. 372 po.

SUBJECT XEYWCRDS
conservation, rare speciss

RAMGE OF COMMUMITIES
genaeral southern Aopalechian
GECGRAPHIC SCOPE
Southern Appalachians
TYPE CF INFORMATICH
gqualitative
QUANTITATIVE TOPICS

Motes for Pittillo (1976)

Contains brief descriptions of potential arsas to be
included in the National Park Service's National Matural Landmark
orogram. Areas with soruce-fir or relatsd comunities include
arandfather Mtn., the Plott Balsam MEkns., Roan Mtn., Shining Rock
Wilderness ard Graveyard Fields in the Richland Balsam Mbns.,

Mt. Rogers, and Whitetop.



Pittillo, J.0. 1984. Regicnal differences of spruce-{ir forasts
of the scuthern Blue Ridge south of Virginia. In: The
Southern Appalachian Spruce-fir Ecosystem: Its Biolegy and
Threats. P.S5. White (ed.) MPS Bessarch/Rescurce Management
Report, SER-T1.

SUBJECT HEYWCERDS
vascular flora, rare species, island bicgsograchy,
floristic comparison

RANGE OF CCMMUMITIES
soruce-fir, grassy balds, heath balds

GEOGRAPHIC SC0OFE
Southern Appalachians

TYPE OF INFORMATICHN
qualitative

QUANTITATIVE TOPICS

Notes for Pittillo (1984)

Brief discussions of each of the mountain ranges, Liter-
ature pertaining to each of the sites is described. Comments are

made on scme of the species which are characteristic of the
range.

Discussion considers the isolated nature of small areas of

spruce-fir forest in relaticn to island biocgecgraphic theory.
Each range has unigue or restricted species.



pittille, J.0., ard T.E. Govus. 1978. A manual of important
plant habitats of the Blue Ridge Parkway. USDI, Natienal
Park Service, Southeast Regional Qffice, Atlankta, GA.

SUBJECT KEYWORDS
rare species, conssrvation

RANGE OF COMMUMITIES

general southern Appalachian
GECGRAPHIC 5C0OPE

Balsam Mtns., Black Mtns., Craggy Mbns.
TYPE COF INFORMATION

qualitative
QUANTITATIVE TOPICS

Notes for Pittillo and Govus (1378)

Plant ccocurrences of concern in management throughout the
length of the Blue Ridge Parkway are briefly described. These
areas include populations of rare species and particularly
scenic occurrences of more commen species. For each area,
several lines of description of significant features, management
recommendations, a significance rating, lecation description, and
a map are gilven.

Spruce-£fir areas are included where the parkway crosses the
Black, Craggy, Richland Balsam, and Plott Balsam Meuntains,

This report is not published, because of the risk of

destruction of zome of the sites by collection if it becomes
pablic.



Pittille, J.D. and G.A. Smathers. 1979. Phytogecography ¢§ the
Balsam Mountains and Pisgah Ridge, Southern Appalachlan
Mountains. Proceedings of the l6th International Phyteo-
geographic Excursion, 1978: Verofi. Gecbot. Institut ETH,
Seiftung Rubel, Zurich, 68: 206-245.

SUBJECT KEYWCEDS
vegetation sample, climate, vegetation-snvironment rselaticnships,
vegetation patterns

RANGE OF CCMMUMITIZS
general scuthern Appalachian

GECGRAFHIC 300PE
Balsam Mtns.

TYPE OF INECRMATICM
quantitative

QUANTITATIVE TOPICS
vegatation sample, climate

Notes for Pittillo and Smathers (1979a)

Results of a phytosocioclogical study of general vegetation
in the Balsam Mountains, including Pisgah Ridge. The intro-
duction gives detailed informaticn on geclegy, soils, and climate
from other sources. Plant cover by strata was sampled in 18x18 m
plots at elevation intsrvals and in different comunities.
Relative cover and fregquency data are presented by communities,
wnich include spruce=fir, boulder field, hamlock cove, hardwood
cove, etc. Vegetational data from other socurces are given for
beech gap, heath bald, and successional vegetation on a burned
spruce-fir site in the area, Brief discussion is given for each
of the comumnities. A generalized diagram of community patkterns
on a mountain is given., Elevation is the envirormental factor
most related to vegetation, and topography alsc has a strong

effact on some communities. Substrate and soil seem to have
litkla effect.



Quantitative data avaluation record for
Pittille and Smathers (1279a)

TOPIC
vegetation sampls

METHCDS
Sampled 1@x18 m plots located at 92.5 m elev. intervals and in
different communities in flat areas. Estimated strata heights
and species cover by strata, Calculated relative cover combired

for all strata, and relative frequency. Also used data from
other sources.

NUMBER OF SAMPLES: PEFMANENT PLOTS:

DATA PRESENTED
Relative cover and frequency of trees, shrubs, and herbs, by 8§
comunity types (including spruce-fir). Mean cover, relative
cover, and relative frequency of species in beech gap
cammnities, from data by Boufford and Woed (1975). Density,
basal area, and frequency of woody speciss in a heath comunity
at Flat Laursl Gap and successional vegetation (former spruce-
fir) at Graveyard Fiaelds, from data by Horton and Gaines (1978).

original field data are available at Western Carolina Univ.
archives.

Quantitative data evaluation record for
Pittille and Smathers (197%a)

TORIC
climate

METHCOS
Used weather station data from TVA and U.S5. Dept. of Comnerce,
and data published in connecticn with other studies.

MUMBER OF SAMBLES: PERMANENT PLOTS:

DATR PRESEMTED
Mean annual temperature (from TVA) and precipitation (fram YU.85.
Dept. of Commercos) from various stations near the Balsam Mbns.
Monthly maximam and minimum temperatures for Asheville and
Mt. Mitchell, reproduced from Mark (1953) and Schwartzkoof
(1974,
Temperaturse lLanss rates with elevation and variztions in precipi-
tation are guantitatively discussed.



pictille, J.D., ard G.A. Smathers. 1979. Vegetational pattarns
of the Balsam and Great Smoky Mountains of the Southern
Apgalachians. Proc. Second Conf. on Scientific Ressarch in
the Mational Parks, Nov. 26-38, 1979, San Francisco: NPS and
Amer. Inst. of Biol, Sciences: 4: 307-322.

SUBJECT HEYWORDS
vegetaticn sample, vegetation patterns,

RAMGE OF COMMUNITIES

genaral southern Appalachian
GEOGRAFHIC SCOPE

Balzam Mtns., Great Bmoky Mens.
TYPE OF INFORMATICN

cquantitative (no Eorm)
QUANTITATIVE TOPICS

Notes for Pittillo and Smathers (1979h)

To provide data for comparison of Balsam Mountain vegetation
with that of the Great Smokies (as reported by Whittaker in
1956) ; 27 18x18 m releve plots were sampled at 97 m elevaticnal
intervals along the Blue Ridge Parkway. Data were sumarized in
Pittillo and Smathers (197%a), and the criginal data are avail-
able from Western Carclina University Archives. A brief descrip-
tion was given of 12 Balsam Mountain vegetation types from fleed-
plain type ascending to high elevation types. Whittaker's (195&)
vegetation description with the inclusion of five cakx tyoes ard
three spruce-fir tyoes is contrasted with the two cak types, one
spruce—-fir type plus rock ocutcrops, boulderfields, successiconal,
and floodplain types of Pittillo and Smathers. Idealized vege-
tation diagrams were used to compare the two study areas. 299
plant species are listed as commen to both study area or samplad
in enly one of the areas, Reascons for differences in the vege-
tation samples of the 2 areas are briefly discussed.



Pratt, J.H. 1995. The Southern Appalachian Forest Resarve.
J. Elisha Mitchell Sci. Soc. 21: 156-164.

SUBJECT EEYWORDS
conservation

RANGE CF COMMINITIES ,
general southern Appalachian
CEOGRAFHIC SCOPE
Southern Appalachians
TYPE OF INFCRMATICH
qualitative
QUANTITATIVE TOPICS

Wotes for Pratt (19@5)

Argues for the creation of a federal forest reserve in all
of the high scuthern mountains, like those in the West. The
primary reascn is the destructiveness of commercial lumbering and
the threat to water supplies when forests are destroyed.

The diversity of trees in the Southern Appalachians is also
discussed.



Pratt, J.H. 1913, Biennial Report of the State Geologist, 191l-
1912, NC Geologic and Ecenomic Survey, Raleigh, NC.

SUBJECT EEYWORDS
nistory, disturbance, fire

FAMGE OF COMMUNITIES
general southern Appalachian
GECGRAPHIC SCOFE
Worth Carolina
TYPE OF IMFORMATION
qualitative
QUANTITATIVE TOPICS

Motes for Pratt (1913)

The report contains a section on foraestry in the state of
North Carolina., This report contains the results of a survey
of the Asheville watershed, with description and recommendations.

Spruce type i= reported on Blackstock Knob and Potato Top
(Black and Craggy Mountains). It is stated that much of the
forest on Potato Top was destroyed by fire years before.

The report recommends establishing fire lines where adjacent
land wes logged, but says they don't need to go all the way to
the ridge top because the upper areas (spruce) are unlikely to
burn.



Pratt, J.H. 1915. Biennial Report of the State Geologist, 1913-
1914. NC Ceolegic and Eccnomic Survey, Raleigh, NC.

SUBJECT EEYWCRDS
history, disturbance, legging, fire, conservation

RANGE OF COMMUMITIES

general southern Appalachian
GEOGRAPHIC SCOPE

North Carolina
TYPE OF INFORMATICH

gualitative (scme figures)
QUANTITATIVE TOPICS

Notes for Pratt (1915)

Forestry section of the geologist's report.

General discussion of condition of forests in the state,
with particular emphasis on the problems of fire, and specific
information on some subjects.

A "yery sericus" fire was reported on Mt. Mitchell on July
23-26. A description was given of the logged and burned forest
on the Black Mountains. Cevelopment began Z years previous and
had destroyed much of the spuce—fir forest, to within a mile of
the summit. Loaging was for lumber and pulp, taking trees down
to 4 inches dbh. Repeated fires had already burned the cut
lands, extending into uncut lands. The organic soil nad been

destrcv?:d and arosion had ==gun.
The ownership of the land and logging company's losses from
fire were discussed, The possiblility of the federal govermment

buying the land for national forest was discounted, because of
the cost (530 /acre) when the land was last sold.



Pratt, J.H. 1817. Biennial Report of the State CGeologist, 1915-
1516. NC Geogical and Bconomic Surves, Raleigh, HC.

SBJECT HEYWORDS
history, conssrvation

RAMGE OF CCMMUMITIES

general southern Appalachian
GEOGRAFHIC SCCPE

Black Mtns., Morth Carolina
TYPE OF INFCRMATION

qualitative (scme figures)
QUANTITATIVE TOPICS

Notes for Pratt (1917)

Forestry section of the geologist's reportk.

Includes text of a variety of laws passed in 1915, inclueding
fr}rist fire protection, and authorization of Mt, Mitchell State
ParL.

Includes information cn lands approved and scquired for the
national forests, including some in the Black Mountains {but
apparently none in spruce-fir). The Black Mountains ars noted
as having one of the largest, most valuable spruce areas,
presently being "operated". In the Smokies, it notes that land
acguisition prcbably can not proceed until the current logging
operations finish.




Pyle, C. 1984. Pre-park disturbancs in the spruce-fir forests of
Great Swoky Mountains Mational park. In: The Southern
Appalachian Spruce-Fir Ecosystem: Tts Biology and Threats.

gﬁﬁ';fhite {ed.) NPS Research/Rescurce Management Report

SUBJECT EEYWORDS
disturbance, logging, fire, extsnt of spruce-fir

RANGE OF COMMINITIES
sproce=-fir
GECGRAPHIC SCOPE
Great Smoky Mtns,
T™PE COF INFORMATION
quantitative
QUANTITATIVE TOPICS
axtant of spruce-fir

Wotes for Pyle (1984)

Major pre-park disturbances were logging and slash fires.
Grazing disturbance was limited to grassy balds. Extensive
logging of spruce-fir forest began in the sarly 19%00's and
continued until park acquisition.

This paper presents new estimates of spruce-fir arsa in
the park before and after logging. Present area is estimated
primarily frem a vegetation map by Miller, in cenjunction with
other maps and aerial photos, FPrelogging area was estimated by
varicus methods-—extrapolation based on elevation, written
descriptions of bourdaries, timber estimates, and early maps.
Spruce-£ir area is estimated at 17919 ha before logging, 13376 ha
after. The difference represants loss because of failure of

spruce to regenerate after fire. The possibility of additional
loss of area by spruce f£alling to regenerate when cut out of

mixed spruce-hardwood stands is discussed.

Mumerous problams exist in estimation of spruce-fir area,
Different sources frequently took different limits of what
censtitutes spruce-fir--presence of any spruce, any commercial
spruce, =to.




Quantitative data evaluation record for
Prle (13984}

TORIC
extent of spruce-fir

METHCDS
Studied all Great Smckies watersheds with spruce-fir forest,
using maps of spruce-fir area, primarily vegetaticn map by
Miller. Estimated post-logging area by dot grid, Estimated
orelogging area by estimating boundaries bassd on writien
descriptions, elevational extrapolation, and sarly maps and
timber estimates.

NUMBER OF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Area ard relative area of spruce-fir in various conditions
{undisturbed, heavily cut, lightly cut, cut and burned, burned
without cutting, and total) by watershed.
Area ard relative area of disturbance types by watershed.
Estimates of spruce-fir area from other sources.



oyle, C. 1985, Vegetation disturbance history of Great Smoky
Mountains National Park—an analysis of archival maps and
records. Mational Park Service Research/Rescurces
Management Report. Draft Copv.

SUBJECT KEYWORDS
history, disturbance, logging, grazing, fire

RANCE OF COMMUNITIES
general scuthern Appalachian

GEQGRAPHIC SCOPE
Great Smoky Mtns.

TYPE OF INFOEMATICH
quantitative, map

QUANTITATIVE TOPICS
disturhance

Notes for Pyle (1985a)

This report is a parkwide overview of disturbance based on
archival records, particularly old maps. Maps are given that
show areas of concentrated ssttlement, ccrporate logging (at
several levels of severity), diffuse disturbance associated with
saettlement, grazing, fire, and area with no record of
disturbance.

No area is completely free of human acktivities but an atea
may be high in virgin attributes such as absence of logging,
farming, and grazing, presence of old trees, dead snags, etc.
The importance of different attributes depends on the purposa.

Estimates of ares of virgin forest made by different people

re presented. This study estimates less than other—20% of

the park. Most of this s in remote arsas in the eastern half of
the park and is spruce-fir, high elevation hardwoods, ard
hemlock. Many arsas called virgin by cothers have some big trees
but had diffuse disturbance. Such areas are B% of the park.

Potential applications of this information are discussed,
and needs for additicnal research outlined.



Quantitative data svaluation record for
Pyle (l%85a)

TORIC
disturbance
METHCDS
Examined archival records and maps ko cover all of Great Smoloy
Mountains Mational Park. Transferred mapped information ko
USGS guad maps and assembled into single parkwide maps.
Conflicts between maps were resclved by considering focal scale
or by using additional written informaticn.
Area of "wirgin" forest measured with dot grid and planimeter,
NUMBEE OF SAMPLES: PERMANENT PLOTS:
OATA PRESEMTED
Maps of whole park on 8 1/2x11 page, showing areas of
concentraked settlement, corporate logging, diffuse disturbance
associated with settlement, big treses plus diffuse human
activity, suspected diffuse disturbance, herded livestock,
severity of corporate loggirg, several Kinds of fire, and areas
high in virgin forest attributes,
Table of various other people's estimates of wvirgin forest
area.
Original source maps potentially available at park archives.



Pvle, C. 1985. The type and extent of prepark anthropogenic
vegetation disturbance in the Creat Smoky Mountsains.
Manuseripe submitted to Castanea.

SUBJECT EKEYWORDS
history, disturbance

RANGE OF COMMUNITIES

general southern Appalachian
GEOGREAPHIC SCOPE

Great Smoky Mtns.
TYPE OF INFORMATION

guantitative,; map
QUANTITATIVE TCPICS

disturbance

NMotes for Pyle (1985h)

The paper is a parkwide study of prepark disturbance, based
on archival records and maps. A map is given showing locations
of various types of disturbance, and area of different kinds
of disturbance is discussed parkwide and by watershed.

Corporate logging was most important, affecting 40% of the park—
51% of the NC side, 27% of the SC side. Concentrated settleament
affected 9% of the park, egually on both sides. Diffuse
disturbance arcund settlements--scattered dwellings, small
logging cperations, frequent fires, livestock-——affected
additional areas. Intense fire followed corporate logging on BTS
of comercially logged area, 6.9% of the park.

Areas high in virgin attributes (no record of prepark
disturbance) cccupy 28% of the park. An additicnal 8% had
diffuse disturbance but still have large trees. These estimates
are lower than other estimates of virgin forest area,

Spruce-fir forests did not suffer diffuse disturbance
associated with settlement, and are either virgin or corporately
Logged,



Quantitative data evaluation record for
Pyle (1385Db)

TOPIC
disturbance

HMETHODS
Usad same data as in Pyle (1935a)-—maps of prepark disturbance
in the Great Smokies, based on archival records and old maps.
Area of different disturbance types was calculated by watershed,
using dot grid and planimeter.

HIMBER OF SAMPLES: FPERMANENT PLOTS:

DATA PRESENTED
Map of park, on 4 1/2x11 page, showing areas of concentrated
set-lement, corporate logging, diffuse disturbance, suspected
diffusa disturbance, big trees but diffuse disturbance, herded
livestock, and areas hign in virgin forest attributes.
Table of % concentrated settlement and corperate logging, by
watershed.
Percentages of area in the park affected by different
disturbance types are discussed.



Pyle, C., and M.P. Schafale, 1985, History of disturbance in
spruce-fir forests ofa the SARRMC intensive study sites—
Mt. Rogers Mational Becreatlion Ares, Black Mountains, and
Great Smoky Mountains. Report to Southern Appalachian
Spruce-Fir Ecosystem Assassment Progrzm. 67 po.

SUBJECT KEYWORDS
histoty, disturbance, logging, fire, BEWA spread, BWA centrol,

tree planting, forest cordition, grazing, extent of spruce-fir
RANGE OF COMMUNITIES

spruce-fir, successional
GEQOGRAPHIC SCOPE

Great Smoky Mitns., Black Mountains, Mt. Rogers, Whitetop Men.
T™PE CF INFORMATION

qualitative (scme figures), map
QUANTITATIVE TOPICS

Notes for Pyle and Schafale (1985)

This study examined the history of disturbance in spruce-fir
comunities of the Black Mtns., Mt. Rogers, Whikstop, and the
Clingmans Dome area of the Great Smoky Mitns. Historical infaorma-
tion was derived from published material, written records,
historical maps, aerial photos, cral history, and some £ield
examination. Maps of the spruce-fir zone in the three sites are
presented, showing areas of legging, fire, blowdown, grazipg, and
tree planting. The extent of balsam woolly adelgid mortality as
of 1985 in the Smckies, BWA infestations on Mb. Rogers, and the
WA protection zone in the Black Mtns. are also shown. Detailed
discussion is focuses con the time, progress, nature, and inten—
sity of these disturbances, as well as on efforts to protect the

areas. The most severe historic disturbance was commercial
logging, coupled with slash fires, in the early 196@'s. Most of

the area logged arnd burned no longer supports spruce-fir forest.
The destruction of fir by the balsam woolly adelgid has been the
major disturbance in recent times in the Smokies and Black Mtns.
Other important historical disturbances include blowcown
following opening of the tree canooy and, at Mt., Rogers, live-
stock grazing.



Pyle, C., and M.P. Schafale, 1588, Land use history of three
southern Appalachian spruce-Eir forest study sikes. Jeournal
of Forest History (in press)

SUBJECT KEYWORDS
history, disturktance, logging, fire, grazing, tree planting,
forest conditions, extent of spruce-fir
RANGE OF COMMONITIES
spruce-£fir, successional
GEOGRAPHIC SCOPE
Great Smoky Mtns., Mt. Rogers, Whitetop Min., Black Mtns.
TYDE OF INFORMATION
qualitative (scme figurss), map
QUANTITATIVE TOPICS

Notes for Pyle and Schafale (1988}

This article sumarizes early historical information
reported in Pyle and Schafale (1985). Historical disturbance was
examined in the spruce-£fir zone of the Black Mtns., Mt. Rogers,
Whitetop Mtn,, and the Clingmans Dome area of the Great Smoky
Mtns. Historical informkation was derived from publ ished
material, written records, historical maps, aerial photos, oral
history, and some fisld examination. Maps are presented showing
areas of logging, fire, blowdown, grazing, and tree plantations
in the three study arsas. The most severe historic disturbance
was commercial logging, coupled with slash fires in the early
1930's,. Most of the area logged and hurned no longer suppockts
spruce-fir forest. Other important disturbances included blow-
downs following opening of the tree canopy and, at Mt. Rogers,
livestock grazing, The impact of the balsam woolly adelgid is
not covered.



Racenold, X.N. 1984, Birds of Appalachian spruce-fir forests:

dyt]a.mics of habitat=-igland commnities. In: 2.5. White
(ed) . The Southern Appalachian Spruce-Fir Ecosystem: Its

Biol and Threats. NP5 Gesearch/Resources Man. Bept.
SER=TL.

SUBJECT KEYWORDS

vertebrate fauna, island bicgecgraphy, vertebrate biology,
diversity

RANGE OF COMMIMITIES

spruce-fir, northern spruce-fir

GEOGRAPHIC SCOPE

Great Smoky Mtns., Mortheast U.5., Canada

TYPE OF IMEORMATION

guantitative, species list

QUANTITATIVE TOPICS

diversity

Notes for Rabenold (1984)

This paper describes the bird fauna of the spruce-fir forest
ard examines whether it behaves as if the isclated spruce-fir
areas were islands. A list of hird species, with density of
simaing males, is given for Mt. Collins in the Smokies and for a
site in Maire. The scuthern Apoalachian bird fauna resembles
that of the north more than that of low elevations. It is boreal
in character but depauperate comparsd with northern spruce-fir
forests. A plot of Shannon-Weaver diversity of spruce-fir
zasserine birds shows a gradual increase fram southern Appala-
chians to Maine. Presence of endemic forms of species indicats
genetic isolation. Southern spruce-fir areas are not strictly
islands though. They are dominated by altitudinally migrating
rather than latitudinally migrating species. The fauna may be a
result of relict distribution as the southern spruce-fir range
shrank in the Pleistocere, or it may result from recolonization
after shrinkage in the Xerothermic period. The former is sug-
gested by deminance by effective competitors more than efficient
northern celenizers. Detailed study on altitodinal migration of
Caralina Juncos found differesntial & partial migration, best ax-
plained as competetion for wintsr food & breeding opportunities.



Quantitative data evaluation record for
Rakenold (1984)

TORIC
diversity

METHCOS
Calculated Shannon-Weaver diversity index for passerine bird
communities in spruce-fir forests at 4 sites ranging {rom the
Great SMoky Mtns. up to Maine, using data from a large mumber of
publisned scurces as well as his own censuses.

MAMBER OF SAMPLES: FPERMANENT BLOTS:

DATA PRESENTED
Flot of Shannon-Weaver diversit}rr indices of passerine bird
comminities at 4 sites, vs. latitude.



Bagenovich, I.R. 1977, Evaluation of Balsam Woolly Aphid on
Bcan Mcuntain, Tcecane Ranger District, Pisgah Hatlonal
Forest, Morth Carolipa. USDA Forest Service, Division of
State and Private Forestry, Scutheast Arsa, Forest Pest
Management. Beport MNo. 77-1-6A.

SURJECT KEYWORDS
BWA infestation levels

RANGE OF COMMUNITIES
spruce-fir

GEOGRAFHIC SCOPE
Foan MEtn.

TYPE OF INFCRMATICH
qualitative (some figures)

QUANTITATIVE TOPICS

Motes for Ragenovich (1977a)

This report gives results of an intensive survey for balsam
woolly adelgid on 148 acres on Rean Mountain, along highway 1348
and the Rhododendron Gardens. B8 plots were sampled on each side
of the road, using random points within 280 fest of the road and
variable plots (BAF 1§). Trees were examined for infestation
and mumber of spruce wers noted.

3% of the plots had infested trees, all new in the last
2-1 years, GSalvage was done in the picnic area in 1975-1376,
removing all firs and leaving the forest dominated by spruce.
But the rest of the infested area is predomipantly fir. Of 14.8
cords/acre, only l.4 are spruce. 12% of the fir (1.6 cords/acre)
is infested.

Chemical control is recommended where practical.



Ragenovich, I.R. 1977. Evaluation of Balsam Weolly Aphid on
RBoan Mountain, Toecane Ranger District, Pisgah National
Forest, Morth Carolina. USDA Forest Service, Division of
State and Private Forestry, Southeast Arez, Forest Pest
Management. Report No. T8=-1-2.

SUBJECT ¥EYWORDS
BWA infestation levels, EWA control

EAMGE OF COMMUMITIES
spruce=-fir

GEDGRAPHIC SUOFE
Boan MEn.

TYPE OF INFORMATICH
qualitative (some Eigures)

QUANTITATIVE TOPICS

Notes for Ragenovich (1977b)

This report gives results of surveys for balsam woolly
adelgid on Rocan Mountain. Aerial skebchmap survey was done of
the whole spruce-fir area, recording areas of dead and dying fir.
Cround examination was done along highway 1348, FS Road 130,
Balsam Road, the Appalachian Trail, Roan High Bluff Trail, and
fhedederdron Gardens, Variable plot (BAF 19) samples were taken
onn hoth sides of the rcad at 1/18 mile intervals (182 total).
Nurber of trees and presence of infestation recorded.

kn aerial pheto map is given showing the arsas of dead fir.
28 out of the 102 plots had infested f£ir, most along the lower
Appalachian Trail and the Balsam Road.

A protecticn zome within 200 feet of the road has been
established. Balsam Road and the Garden were treated in 1976,

upper Appalachian Trail in 1974, lewer Appalachian Trail in 1971,
Highway 1148 is scheduled to be sprayed in 1971. Sprayirg is
recommended for all of these areas ko save fir.

A summary table is given of number or stems and acres
machanically and chemically treated. In 1976, 20 acres had fir
cut, 138 acras were spraved. In 1977, 10 acres wers cuk and 65
acras sprayed.



Ramseur, G.5. 1358, The vascular flora of high mountain commu-
nities of the southern Appalachians. Phb. Disssrtation,
Univ., of Nerth Carolina-Chapel Hill,

SUBJECT KEYWORDS
vascular flora, fleoristic affinities, gecmorpholeogy

RANGE OF COMMUNITIES

spruce-fir, successicnal, grassy bald, heath bald
GECGRAPHIC SCCOPE

southern Appalachians
TYPE OF INFORMATION

gquantitative (mo form)

TITATIVE TOPICS

Motes for Ramssur (1958)

This dissertation was not examined but apparently reports on
the floristic study on which Ramseur (1960) was based. The
study examined all 18 high scuthern Appelachian mountain areas,
Species were collected and floristic lists assembled for each
area. Geomorphic information—the number of peaks, miles of
ridge, number of areas, and total area above 3508, 6898, and 6580
feet elevation, derived from U.5. Geological Survey maps are
probably also included. Additional data of other types may be

Erasent.



Ramseur, G.5. 1960. The vascular flora of high mountain
commenities of the southern Appalachians. J. Elisha
Mitchell Seci. Soc. 76: B2-112.

SUBJECT KEYWORDS
vascular flora, floristic compariscn, floristic affinities,
spruce-fir comparison, gecmorphology
RANGE OF COMMINITIES
spruce-fir, high elevation successional, grassy bald, nheath bald
GECGRAFHIC SCOFE
Southern Appalachians
TYPE OF INFCRMATICH
quantitative, species list
OUANTITATIVE TOPICS
wvascular flora, geomorphology

Motes for Ramssur (1264)

This study examined the plants of all 17 high mountain areas
in the southern Appalachians. Spruce-fir, successicnal fire
cherry, grassy bald, and heath bald communities are descrized.

A list of 391 species is presented, with indication which
communities and which mountain areas each occurred in., Species
occurring in all 1P areas, 9 areas, and 7-B areas are listed.

14 species occurred in all 10 =reas. 127 cccurred in only one
area, with the Balsam Mtns. having the most. Tables are given
showing the number of species in the major plant groupings in
@ach area and in each community. The species with esach type of
range (southern Appalachian, all Appalachian, generally Nerthern,
generally Southern, etc.) are also listed,

A table is given, showing, for each of the 13 areas, the
number of peaks, miles of ridge, number of areas, and atesa in

square miles above 3580, &d0d, arnd 6300 fFeet, These data were
cgerived fram U.5. Gsological Survey maps.



fuantitative datz evaluation record for
Ramssur {1963}

TOPIC
gecmorphology

HMETHCDS
Studied all 12 southern appalachian high mountain areas,
Measured size, length, or number of landscape featurs on U.5.
Gaological Survey maps.

NUMBER OF SAMPLES: PERMANENT PLOTS:

CATA PRESENTED
For each mountain arsa: number of areas, area in sguars miles,
number of peaks, and miles of ridge above 5508, 6@89@, and &83d@
feet., Highest elevation and percentage of total study area that
each area represents. Elevational profiles of each of the high
mountain areas.,

nuantitative data evaluation record for
Ramsaur (196@)

TOPIC
vascular flora

METHCDS
Collected and observed in all 18 southern Appalachian high
mountain areas. Tallied species by various groupings.

MIMBER OF SaMPLES: PERMANENT PLOTS:

DATA PRESEMTED
Mumber of species of dicots, monocots, gymnosperms, ptarido-
phytes, trees, shrubs, and herbs, in each community anc in ssch
of the 10 areas., Mumber and percentage of specles in each
geograpniical distribution category.

List of all speciss, with the mountain aresas and communities

gach ocourzed in.



HRamseur, G.3. 1976. Secondary succession in the spruce-fir forest

gf the GSMNP. USDI, ¥PS, SE Regional Office, Res. Man. Rep.
- =

SUBJECT EETWORDS
Succession

RAMGE OF COMMUNITIES
spruce-fir, grassy bald, high elevation svccessional
GECGRAPHIC SCOPE
Great Smoky Mtns.
TYPE OF INFORMATICH
Quantitative (no form)
QUANTITATIVE TOPICS

Notes for Ramsaur (1976)

Fixed landmarks were used to locate study trees for future refers
nce. Maps of trees included. Sites included grassy balds(l) and
fire scars(2). Increment cores, DBH, HT ard radius of drip line
were taken. Photo points included. Data analysis and discussion
are minimal...includes numbers of brees established/decade.
"permanent plots" can be derived fram the irregularly shaped area
8 that were tree mapped. NOTE: Only disturbed sites were sampled,
no intact forest.



Rauschenberger, J.L. and H.L. Lambert. 1968. Status of the
Balsam Woolly Aphid on Mt., Mitchell State Park, North
Carolipna - 1968. USDA Forest Service, Division of State and
Private Forestry, Southeastern Area. Report No. 63-1-1.

SUBJECT EEYWORDS
EWR control

RANGE OF COMMUNITIES
spruce—£ir

GEOGRAFHIC SCOPE
Black Mtns.

TYPE OF INFORMATION
qualikative, map

QUANTITATIVE TORICS

Motes for Rauschenbsrger and Lambert (1968a)

This report describes results of surveys in the sprayed
protection zome on Mt. Mitchell during June 1968. A map is
given of the protection zone. Adelgid propulations were assessed
by using traps consisting of sticky microscope slides attached
perpendicular to tree btrunks. The slides were left out for 1¥
days during the time of pesk dispersal. Examinations fourd no
motile nymphs of the adelgid and ground searches found no signs
of agdelgids.

The recommendation is that no spraying be carried cut in the
protection zone in 1963 because no active adelgid infestation was
fourd.



Bauschenberger, J.L., and H.L. Lambert. 1968. Status of the
Balsam Weolly Aphid on Mount Mitchell State Park. USOR
Forest Service, Division of State apd Private Foreskry,
Southeastern Area., Report No. 62-1-27.

SUBJECT KEYWORDS
BWR control, BWA infestation lsvels

RANGE OF COMMUNITIES
spruce=-fir

GEOCRAPHIC SCOFE
Black Mtns,

TYPE OF INFORMATION
gualitative, map

QUANTITATIVE TOPICS

Notes for Rauschenberger and Lambert (19628bk)

This report describes rssults of surveys in the sprayed
orotection zone at Mt. Mitchell in September and October of 1368,
A map is given of the protection zone and sample locations.
Adelgid populations were assessed using traps consisting of
sticky microscope slides attached perpendicular to tree trunks.
306 slides were left out for 15 davs. Examination of the slides
found no motile nymphs and ground searches found no signs of
adelgids.

The recommendation is that no spraying be done in the
protection zone during 1969 becauss no active adelgid infestation
was fourd.



Rauscnenberger, J.L., ard H.L. Lamber:, 1969, Status of the
Salsam Woolly aphidé in the southern Appalachians - 1568.
USCA Sforest Sarvieca, Division of Skate and Private Forast:y,
Southeastern Arsa. gRepert No. 63-1-29.

SUBJECT BEEYWORDS
BWA spread

RANGE OF COMMUMITIES
soruce-£ir
CROGRAFHIC SCOPE
Southern Appalachians
TYPE OF INFORMATION
qualitative, map
QUANTITATIVE TCPICS

Motes for Rauschenberger and Lambert (1963)

This report describes the status of balsam woolly adelgid
infestations in the Southern Arpalachians ak that time. Baerial
surveys were done in May and Avgust and suspect areas were
ground checked, Sticky traps consisting of 12 inch square
screens were placed in open arsas, Areasg with traps containing
motile acelgid nymohs were carsfully checked for infestakion.

Infestaticn was detected in the Balsam Mekns. for the first
time on Watsrrock Knob. Two new infestaticns were found in the
Great Smcky mtns., near Spruce Mtn. and Luftee Knob, No new
infestations wers fournd on Grandfather or Rocan Mtn. but previous
infestations continued to grow in size. Infestation in the
2lack Mtns, was completa and no survey was conducted there., No
adelgids were detacted on Mt. Rogers, although several areas of
cead trees wera detectad.

Maps are given of infested areas in =2ach mountain range.



Reed, F.W. 1205. Report on an examination of a forest tract in

western Nerth Caroclina. USDA, Bureau of Forestry, Bull.
Mo, &8d.

SUBJECT EEYWORDS
history, vegetation sample, conservation, timber statistics

RAMGE OF COMMUNITIES
general southern Appalachian
GEOGRAFHIC SCOPE
Grandiather Mtn.
TYPE OF INFORMATICHM
quantitative
QUANTITATIVE TOPICS
vegetation sample

Mctes for Reed (19@3)

A 16,000 acre tract containing Grandfather Mountain was
examined by Reed for the Linville Improvement Company. The com-
pany wished to generate income from timber cutting without
harming the aesthetic value of the land desired for future rescrt
develomment.

The forests of the tract were divided into hemiock bottom,
chestnut slopes, sugar maple sleope, and mountain (spruce-fir)
types. Densities of trees by species, in 1 inch dbh classes, are
given for each type. The mountain type occurpied 18% of the
tract, on top of Grandfather and Grandmother Mtns., It was domin-
ated by spruce and fir, with an understory of rhodedendron and
ground cover of moss, ferns, and galax. There was plentiful

reproduction of spruce and Eir. Mo timber sstimates or cutting
plans were made for this type because it was in inaccessible

places and had been set aside for a park.
Recomendations were made for timber cukking and amounts of
timber were estimated for the other 3 Lypes.



guantitative data evaluation rscord for
Reed (1993)

TOPIC
vegetation samples
METHODS

Metheds were not described. Forests were divicded into 4 types.

NUMBER OF SAMPLES: PERMAMNENT PLOTS:

CATA FHESENTED
Density of trees in 1 inch dbh classes, by species, for each
forest type. For the 3 types excluding the meuntain (spruce-fir)
type, estimates of timber gquantiky are given.



Rheinhardt, R.D. 1981. The vegetation of the Balsam Mountains of
Southwest Virginia. M.5. Thesis, College of Willliam and

Mary.

SUBJECT KEYWORDS
vegetation sample, soil properties, climate, diversity,
vegetation-environment relationships
FAMGE OF COMMINITIES
general southern Appalachian
GEOGRAPHIC ZCOPE
Mt. Rogers, Whitetop Mtn.
TYPE OF INFORMATION
quantitative
QUANTITATIVE TOPICS
vegetaktion sample, soil properties, climate

Notes for Rheipnhardt (1981)

An intensive study of the vegetation of the Mt. Rogers-
whitetop area. Sampling was dope in stands not showing evidence
of recent disturbance. Tree basal area was sampled by the
Bitterlich method. Density of trees, saplings, and herbs, and
cover of herbs was estimated in plots. Samples were taken in 4
alevation zones, on the 4 cardinal slope directions, and in other
topographic situations. Soils were sampled and chemically analy-
sed. Data analysis included calculation of Shannon diversity
measurss, polar ordination, and correlations between species
values, ordination scores, and soil data. The sample included 14
spruce or fir stands,

Fir dominance was significantly correlated with elevation
and with soil Zn and NO3-M. Spruce dominance was significantly
regatively correlatsd with soil ¥ and Mn. The distribution of

nerb deminance showed little correlation with wcc:d{f dominance.
Available soil moisture measurements were never below B3%, even

though the summer of sampling was one of the driest on record.



cuantitative data svalvation record for
fheinhardt (1981)

TOPIC
climate

METHODS
lsed weather station data from Whitetop (TVA--1947-1%51) and
Troutdale (U.S5. Weather Bureau--19%938-1951).

WUMBER OF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Plot of mean monthly precipitaticn and meonthly mean, minimuem, and
maximum temperature for Whitetop and Troutdale., Plot of mean
monthly wind speed and direction for Whitetop for 1549-13954.

guantitative data evaluation record for
rRheinhardt (1981)

ToPIC
Soil properties

METHCODS
Collectad soil in the 21 intsnsive vegetation sample pleots and in
4 additional plots. Also recorded slocpe, aspect, and elevation.
Analysed P, K, Ca, Mg, Mn, Zn, NO3-YN, pH, soluble salts, and
% organic matter. Measured soil available meisture on 3 separate
occasions at each stand, using Bouyoucos soil moisturs blocks
buried 10 cm deep. Rated seoil on amount of pebbles,

NUMBER OF SAMBLES: 25 PERMANENT PLOTS:

DATA PRESENTED
Elavation, slope, aspect, pH, 2, K, Ca, Mg, % ocrganic matter,
total soluble salts, NO3-8, Zn., M0, 3 moisture readings, and
oebble class, by stand. Significant corralations among scill
variables and with wvegetation variables,



Quantitative date evaluation record for
Rheinhardt (1981)

TOPIC
vegetation sampls

METHCODS
Sampled 21 stands in 4 elav. Zones on 4 slope aspects, plus sharp
ridge, flats, and ravines. Measured tree basal area by Bitter-
lich method. Countsd tress »19 cm dbh in 18 m rsdius plots,
saplings and tall seedlings (>.5 m high) in 5 m radius plots.
Estimated herb cover in 1 =g. m plots. Number of samples detsr-
mined by spp.-area curve. Szampled 48 stands less intensively.

MUMBER OF SAMPLES: 21 PERMANENT FLOTS:

DATA FRESENTED
Relative basal area, relative density, and importance valve, by
species for each stand, including 10 spruce or fir stands.
3I-dimensional plots of polar ordinations done on tree basal area,
tree importance value, and herb importance value, labelled with
values for important species, and 2-dimensicnal plots with commu-
nity types labelled. Shannon-Weaver diversity indices based on
several kinds of data. Significant correlations among species
importances, ordination axes, and envirornmental measures.



sheiphardt, R.D. 1984. Cemparative study of composition and
distributicn patterns of subalpine forests in the Balsam
Mountains of southwest Virginia and the Great Smoky Moun-
tains: Bull. Torrey Bot. Club 11l: 489-493.

SUBRIECT EEYWORDS
vegetation sample, vegetation-environment relationships,
spruce-fir comparison
RANGE OF COMMUMITIES
spruce-fir
GEOGRAFHIC SCOPE
Mt. Rogers, Whitetoo Mbn., Great Smoky Mtns.
TYPE QF INFORMATION
quantitative
QOUANTITATIVE TOPICS
vegetation sample

Motes for Fheinhardt (15%84a)

Cempares the northern and southern extremes of southern
Appalachian spruce-fir, Great Smoky Mountains, Mt. Rogers, and
whitetop, using data from several published and unpublished
sources. Tres data collected by different methods were converted
to relative basal area. Tables are given comparing mixed spruce-—
£ir stands on Mt. Rogers and in the Smokies, and comparing pure
spruce stands on Whitstop and in the Smokies. One differencs
between the two areas is that Mt. Rogers has only a narrow zone
of pure spruce forest. The spruce zone is truncated, with hard-
woeds extending to a higher elevation than they do in the
Smokies. Possible explanations ralating to disturbance history
or to loss of genotypes during the ¥erothermic Pericd are dis-
cussed.

A stand on Mt. LeConte, in which firs have been killed, is
compared with spruce stands on Whitstcp. The forests appesar
compositionally similar, except for a more cpen cancpy left by
the loss of fir. DPossible soxplanations for the lack of fir on
Whitetop are discussed.

The data in this psper are also reported in Rheinhardt
{1984b) .



Cuantitative data evaluation rscord Ior
Rheinhardt (1584a)

TOPIC
vegetation sample

METHCDS
Used data from published and unpublished studies for the Great
Smoky Mountains, Mb. Rogers, and Wnitetop. Methods varied ard
are not described. Data from Cain (1935}, Ramseur (196d),
whittaker (195§), Rheinhardt and wWare (1984), shields (1962), and
unpublished 1983 data by Bheinhardt and H.5. Adams. Tree data
were converted to relative basal area for comparison.

MUMBER OF SAMPLES: PEBMAMENT FLOTS:

DATA PRESENTED
Cancpy relative basal area by species for 3 spruce-fir stands on
Mt. Rogers, and averages of other stands (1 on Mt. Rogers, 3 in
smokies) . Canopy relative basal area by species for spruce-
dominated stands on Whitetop and in the Smokies. Also for a
spruce-fir stand on Mt. LeConts in which all fir had died.



fheinhardt, R.D. 1984. Comparative study of composition and
distribution patterns of subalpine forests in the Balsam
Mountains of socuthwest Virginia. In: P.5. White (ed). The
southern Appalachian Spruce-Fir Ecosystem: Its Slolegy and
Threats. USDI NPS Research/Res. Man. Rep. SER-71.

SUBJECT KEYWORDS .
vegetation sample, spruce-fir comparison

RANGE OF COMMUMITIES
spruce-fir
GECGRAPHIC SCOPE
Mt. Rogers, Whitstop Mtn., Great Smoky Mtns.
TYPE OF INFCRMATICH
guantitative
QUANTITATIVE TOPICS
vegetation sample

Motes for Rheinhardt [19348)

Comparison of the northern and scuthern extremes of the
southern Appalachian spruce-fir forests, using data from various
published and unpublished sources. Different kinds of data were
converted to relative importance values, and elevations were
adjusted for latitudinal differences between the btwo areas.

Mt. Rogers and the Great Smokies forests are similar ak
equivalent elevations. On both Whitetop and Rogers, spruce does
not extend as far down as expected based on the Smokies, even
adjusting for latitude. This may be because of disturbance
history, or because of loss of genotypes during the xerothermic
period.

The spruce forests on Whitetop Mtn. are fairly similar to
those where fir has besn killed by balsam woolly adelgid, and may
indicate the future composition of these forests.



cpancitstive data svaluation record for
Rheinhardt (1984b)

TOPIC
vegetation sample

METHCDS
Used data from other published and unpublished studiss for the
GCreat Smokies, Mt. Rogers, arnd Whitetop, including Cain (1935),
Crandall (1958), Oosting and Billings (1951), Shields (1968),
phainhard: (1988}, and unpublished data of Rheinhardt and Adams
(1983). Methods varied and were not described. Climatically
equivalent elev, calculated for ccmparing the 2 areas.

NUMEER OF SAMPLES: PERMANEMT PLOTS:

CATA PRESENTED
Relative importance values for trees (calculated from basal area
or density data, varying with original data) for 7 stands in the
smokies, 4 on Mt. Rogers, and 2 on Whitetep., Relative importance
of herbs (calculated from cover, frequency, or both) for 3 stands
en Mt. Rogers, 1 on Whitetop, and 3 in the Smokies,



rheinhardt, R.D, and §5.A. Ware. 1584, The vegetation of the
Balzam Mountains of scuthwestern Virginia: a phytosocic-
logical stody. Bull. Torrey Bot. Club 111: 287-304.

SUBJECT EETWORDS
vegetation sample, vegetation-enviromment relationships,
s0il properties
FANGE CF CCOrMMMITIES
general scuthern Appalachian
GECGRAPHIC SCOPE
Mt. Rogers, Whitetop Mtn.
TYFE CF INFORMATION
guantitative
QUANTITATIVE TOPICS
vegetation sample, Soil properties

Motes for Bheinhardt and Ware (1984}

Correlation analysis among species importance and soil
factors showed an unexpected negative correlation between spruce
and =oil Mg.

The lower limit of spruce is higher here than expected from
extrapolating the lower limit in the Smokies adjusted for
latitude, 0Other sites in Virginia have records of spruce whete
hardwoods now occur. Logging is believed to have destroysd the
spruce, However, in those areas spruce is invading harcdwood
forest; it is not doing so here,

Ordination and corrslation of axes with soil was done
on hardwood vegetation but spruce-fir forests were excluded.



Quantitative data evaluation record for
Pheinnard: and Ware (1984)

TaPIC
vegetation sampls
METHCDS
Sampled old-growth forests, with 43 sites selected on open slopes
at 4 aspects at 4 elevations, plus on sharp ridges and high elev.
flats. Measured basal area by Bitterlich method at 2-6 points/
site. Counted stems in 280 19 m radius circular plots,
Correlated species values with soil factors. Hardwood forest
data ordinated and correlated with soil, but spruce-fir not done.
HNUMBER OF SAMELES: 43 PERMAMNFNT PLOTS:
DATA PRESENTED
Species means of canopy relative basal area and herb cover for
each vegetation type (includes spruce-fir and spruce).
Some significant correlations bebtween vegetatlion and soll are
presented.

Subcancpy stem density is available from the authors,

Tree basal area and herb cover by site are probably also
available.

Quantitative data evaluation record for
Rheinhardt and Ware (1984)

TCRIC
soll properties

METHODS
Sampled 43 old-growth forest sites, as described above.
Sampled the top 1@ om of scil from points on the vegetation
transects, oooled for sites. Measured moisture by Bouyoucos
moisture blocks buried at 10 <n, measured 3 times >1 week apart.
Analysed oH, P, K, Ca, Mg, Zn, Mn, N, and organic matter, Rated
soil rockiness. Correlated soil factors with species values.

MUMBER OF SRAMPLES: 43 PERMANENT PLOTS:

DATA PRESENTED
Some significant correlations of soil factors with vegetation
factors are presented. Patterns of correlations and soil
moisture values are discussed.



Robinson, W.C. 196@. Spruce HEnob revisited: A half-century of
vegetation change. Castanea 25: 53-é61.

SIRIECT EEYWORDS
succession, fire

RAMGE OF COMMUMITIES
spruce=fir

GECGRAPHIC SCOPE
Wast Virginia

TYPE OF INFCRMATICH
qualitative

CQUANTITATIVE TOPICS

Motes for Robinson (196@)

The author made cbservations of species growing on the
immediate sumit area of Spruce Knocb, West Virginia, in 19533,
for the purpose of comparing them with observations by A.B.
Brcoks in 19@8. The history of Spruce ¥nob is discussed briefly.
Fires occcurrad in the early 199d's, but no fires have ocourred
since Forest Service protection in 1321,

Spruce trees have increased greatly in =ize and abundance in
the 51 years, but are still scattered. Red maple has beccme
established, Menziesia pilosa still dominatss the summit, and
Vaccinium erythrocarpum is still common. Other ericacecus
shrubs, including Xalmia latifolia, have disappeared, and
rRhodedendron roseum and Vacecinium vacillans have become common.
8 new species of herbs have appeared, including 2 exotic species.



aobinson, J.F. 19638, natural variation in Abies of the southern
Appalachian Mountains., M.S. Thesis, Univ, of Tenn.,
Enoxville, B4 Dp.

SUBJECT EEYWORDS
general tree characteristics, intraspecific wvariation,
£ir genetics, Eir taxonomy
RANGE OF COMMINITIES
spruce—fir
GECGRAPHIC SCOPE
Eastern U.S.
TYPE OF INFCRMATICH
quantitative
QUANTITATIVE TOPICS
general tree characteristics & fir taxonomy

Motes for Robinson (1968)

A study of variation in Abies in the southern Appalachian
mountains was made to address the origin of A. balsamea var.
phanerolepis, populations intermediate between A. balsamea and A.
fraseri. Distribution and taxonomy were reviewsd. Study methods
were presentad in detail, Variation in foliage, seed, and cone
characteristics were presentsd via the results of & nested
analysis of variance for predetermined taxoncmic groups, stands,
trees, and within-tree cbservations. Hybrid index values were
constructed for individual trees in the 3 taxonomic groups on 7
foliage characteristics. WVariation patterns were discussed in
relation to genetic drift theory, environmental influence, and
measurament methods, Because variation was no greater within
intermediate Ffir stands than within Fraser fir stands for 12 of
13 characters analysed, it was concluded that the intermediate
fir was not likely to be of hybrid origin.



Quantitative data svaluation record for
Robinson (1968)

TOPIC
general tree characteristics & fir taxonomy

METHCDS
Sampled 3-year old branches in upper cfown on 10 trees in each of
5§ stands of each group. Measured leaf scar dimensions, needle
dimensions, number of stomatal rows and hypodermal cells, cone
dimensions and brackt length, and seed dimensions and color. Did
nastsd ANOVA and calculated % wvariation sxplained by each lewvel.
Caleulated a hybrid index based on 7 characters.

MIMBER OF SAMPLES: PEREMAMENT PLOTS:

DATA PRESENTED
% of total variance contributed by group, stand, tree, and with-
in trees for all charactsrs measursed plus ratios. Plot of mean,
std. error, and range of hybrid index values of sach stand and of
hypodermal cell count, vs. the ¥N-5 gradient., Correlation betwean
stand values of needle and cone characters and distance fram the
northermmost sample. Map of mean stand cone bract ard scale
length. Plots of no. stomatal rows, prop. of leaf surfaces with
stomata, leaf width/thickness; needle shape, leaf scar width,
cone length, seed width, seed color, etc. vs. N-5 gradient,



Robinson, J.F., and E. Thor. 1%69. Natural variation in Ables of
the scuthern Appalachians. For. Sci. 15: 238-245.

SUBJECT KEYWORDS
fir taxonomy, intraspecific variation, fir genetics,
general tree characteristics
RANGE OF QOMMUNITIES
spruce-fir
GECGRAPHIC SCOPE
Easkern U.S5.
TYPE OF INFORMATION
quantitative
QUANTITATIVE TOPICS
general tree characteristics & fir taxonomy

Mobtes for Robinson and Thor (19639)

Morphological characteristics of foliage and cones were

studied in order to describe and evaluate the relationships among

fir population in the southern Appalachians. Three groups of
fir were recognized: Fraser, intermediate, and balsam. Five
locations per group were sampled, A nesbed ANOVA was used to
analyze the variation contributed by groups, stands, tress, and
within-tree obsservations. Two hybrid irdices wers constructed
using 7 selected foliage characteristics and hypodermzl cell

counts of stands plotted agaist a north/scuth gradient. Ranges,

standard errors, and variance were discussed with respect to

hybrid vs. clinal variation in fir. Because cone bract and scale

lengths vary inversely on a north/south gradient, the use of a

bract/scale ratio o discriminate betwsen groups was questicned.
Data are apparently from Robinscn (1968) .



Quantitative data evalpation record for
Robinsen and Thor {1963)

TOPIC
genaral tree characteristics & fir taxoncmy

METHCCS
Sampled 3-year old branches in upper crown on 19 trees in sach of
5 stands of each group. Measured leaf scar dimensions, needle
dimensions, number of stomatal rows and hypodermal cells, cone
dimensions and bract length, and seed dimensions and color. Did
nested ANOVA and calculated % variation sxplained by e=ach level.
Calculated a hybrid index based on 7 characters.

NUMBER OF SAMPLES: PERMANFNT PLOTE: H

DATA PRESEMTED
% of total variance contributed by group, stand, tree, and within
trees for all characters measured, plus ratios. Flot of mean,
std. error, and range of hybrid index values of each stand and of
hypedermal cell count vs. the M-5 gradient. Correlation between
stand values of needle and cone characters and distance from the
northermmost sample.



Roller, J.H. 1942. Effects of heat and light on red spruce.
Castanea 7: 49-34.

SURJECT FEYWORDS
disturbance, general tree characteristics

RAMCE OF COMMUNITIES
spruce-fir
GECGRAPHIC SCOFE
Whitetop Mtn.
TYPE OF INEFCRMATION
gqualitative
QUANTITATIVE TOPICS

Motes for Roller (1942)

Describes death of spruce trees adjacent to, and laft
standing in, a cut area on Whitetop Mountain. Each year mors
trees died, progressively expanding the opening.

The bark of the trees would die first, on the south side of
trees where it was exposed to sun. A thermometer under the bark
showed temperatures much higher than the air in winter.
Concludes that abnormal temperature changes in bark are
responsible for the death of the trees.



Rudolph, W.K. 1963. Concentrations of Gamma-Emmitting Fallout
Fadionuel ides from Picea rubens and Rhododendron maximam of
the Great Smoky Mountains, M.S5. Thesis, University of
Tennesses, Knoxville.

SUBJECT KEYWORDS
atmospheric deposition, radioisctope concentrations

BANGE OF COMMUINITIES
heath bald
GEOGRAPHIC ECOPE
Great Smoky Mtns.
TYPE OF INFORMATION
guantitative
QUANTITATIVE TOPICS
radioisotope concentrations

Notes for Rudolph (1963)

This study measured concentrations of fallout radicisotopes
in leaves of spruce, and of rhododendron under spruce canepy and
in heath balds, in 1962. Isctopes measursd were cerium 144,
ruthenium 106, cesium 137, and zirconium 95-niobium 95.

Overstory rhododendron had the grsatsst concentrations,
followed by spruce. Spruce had more in older growth tissue while
rhododendron had more in the current year's growth. Concen-
trations in spruce increased with altitede (and rainfall), while
thosa in rhododendron were erratic,



Quantitative data svaluation record for
fudoloh (1963}

TORIC
radioisotope concentrations

PETHCDS
Sampled in heath balds at Chimneys Parking Area, Alum Cave, and
Thomas Divide. Collected current year and older stams and leaves
from spruce and rhododendron. Recorded gamma ray spectra of
ground tissue samples. Conputed individual isctope activities by
taking the channels around the photooeak characteristic of each
alament,

MUMBER OF SAMPLES: FERMENENT PLOTS:

DATA PRESENTED
Plot of gamma ray spectrum of old rhododendron leaves at 3200 f£t.
geley. Tables of concentration of cerium 144, ruthenium 196,
cesium 137, and zirconium 95-niobium 95, in stems and leaves of
old and new growth of spruce, understory rhododendron, and over-
story rhedodendron, and various averages.



Russell, M.H. 1953, The beech gaps of the Great Smoky Mountains.
Ecol, 34: 366-=3714.

SUBJECT KEYWCRDS
cammnity maintenance, vegetation sample

RANGE OF COMMUMITIES
beech gap, spruce-fir, high slevation successional
GEDOGRAPHIC SCOPE
Great Smoky Mtns.
TYFE OF INFCRMATION
guantitative (no form)
QUANTITATIVE TOPICS

Motes Eor Russell (1953)

Studied the isclated beech forests that occur within the
elevational range of spruce-fir forests, primarily in south-
Facing gaps. 14 of these beech gaps, zlong the Smokies crest
Erem Charliefs Bunion to W of Clingmans dome, and near Mt.

LeConte, were sampled. Trees were tallied in 1 inch size classes
in 18x18 m plots in 4 sites, and frequency, relative and absolute
density, and basal arsa are given. Herbs were sampled by Braun-
8lanquet cover classes in one site. BSpecies lists are given for

spruce-fir forest and successional vegetation on burned sites.

The beech gaps had short trees, often only 3¢ feet tall, and
nad 2 richer herbacecus flora. Field cbssrvations found them to

have more variable temperatures and to have stronger and more

constant wind. The author concludes that wind, which the beeches

are better able to survive than are spruce, 15 probably a major
factor in the persistence of the beech forests,



Sargent, R.M., 1377. Biology of the Blue Ridge. Highlards
Biol. Foundation, Highlands, NC. 157 pp.

SURJECT REYWORDS
Ganeral

RANGE OF COMMUNITIES
Ganeral Scuthern Appalachian
GEQGRAFHIC SCOPE
Scuthern Appalachians
TYPE OF INFORMATICN
Bibliography
QUANTITATIVE TOPICS

Motes for Sargent (1977)

Sgth Anniversity of Highlands Bioloegical Station led to this

publication. Includes biblicgraphy of work done at HIghlands.
Limited usefulness.



Saurders, P.R. 1979, The Vegetational Impact of Human
Disturbance on the Spruce-fir Forests of the Southern
Appalachian Mountains. FPhD, Dissertation, Duke University.

SUBJECT EEYWORDS
disturbance, logging, recreation, wvegetation sample, history,
extent of spruce-fir, tree growth
BANGE OF COMMIMITIES
spruce=Ffir
GEOGRAPHIC SCOPE
Sputhern Azpalachians
TYPE OF INPCRMATICON
gquantitative
QUANTITATIVE TOPICS

vegetation sample, extent of spruce-fir, disturhance, tree growth

Maotes for Saunders (1973)

This study examined forest management preblems in Southern
appalachian spruce-fir forests, focusing on effects of logging,
balsam woolly adelgid, and recreation.

The logging and fire history for ssch arsa is described
brieflv. [Locations that presently have soruce present arce
descrioed. The original area, estimated as the area above 1678 m
elev. in these sites, was 13857 ha of spruce-fir and 492 ha of
spruce cnly on lower peaks, compared to present values of 6831
dand 5¢ ha respectively,

Vegetation was sampled in sites with various disturbance
histories. A stand recently machine-logged after balsam woolly
adelgid infestation showed no spruce or fir reproduction, dense
shrub growth, ard much bare soil., A stand recently mule-logged
hadé good fir reproduction. Stamds logged in the 1930's but not
burned were similar to virgin stands floristically but had lower
basal area and more fir.

Undergrowkth in recreation arsas was studisd by transects.
Species were grouped into disturbance response classes, Many
species in recreaticn areas were same az found in natural wind
throws but exotic species alse cccurred in tramplad arsas,



Quantitative data evaluation record for
Saunders (1979}

TOPIC
vegetation sample

METHCDS . .
Sampled stands with various disturbance history, at sites
throughout the southern Appalachians. Tallied dbh of all trees
2.5 om &bh in 18 randem 18x10 m plots. Counted shrub stems,
estimated shrub and herb cover in 2x2 m subplots. Resampled
Oosting & Billings' Smokies plots and Brown's Rean Mountaln
plots. Did Bray-Curtis ordination and classification.

NUMBER OF SAMPLES: PERMANENT PLOTS:

DATA PRESEMTED
Maan herh cover, shrub and tree reproduction density, and tree
basal area, for spruce-fir forest logged in 1938's, recently EWA~
infested, recently mule-logged, recently machine-logged, and
virgin, and for spruce only forest at Whitetop,
Elots of shrub stem density and tres basal arsa vs. herb and moss
cover in all stands. 3Size class distribution of spruce, fir, and
birch in virgin, second growth, and BWA-infested stands.

Quantitative data evaluaticn record for
Saunders (1979}

TOPIC
disturbance

METHCDS
Sampled saveral kinds of recreaticn sites and natural wind falls
throughout 5. App. spruce-fir. Sampled transects of varying
lengths, from center of cpening to undisturbed farest. Measursd
line cover of ground and herb strata at intervals along each
transect. Divided aresas into bare, disturbed, transition, and
forest zones and grouped species into 8 response categories.

NUMBER OF SAMPLES: PERMANENT PLOTS:

CATA PRESEMNTED
Number of overnight backeountry visitors by month and year ak
Great Smoky Mountains. Number of visitors in 1973 and 1977 at
Shining Reck. Width of disturbance zormes in the types of distur-
bances sampled (bsckoccunkry campsibtes, backcountry shelters,
picnic grounds, trails, and natural wind falls. #esponse class
af all species found in the transects.



guantitative data evaluation record Eor
Saunders (197%)

ToPIC
tree grawth

METHCOS
sampled spruce-fir forests logged in 1938's; recently Bwh-
infested stands, virgin forest, and recreation sites. Cored
trees and measured dboh while sampling vegetaticn and recreaticnal
disturbance. Did linear regressicn of age on dbh.

NMUMBER CF SAMPLES: PERMANENT PFLOTS:

DATA PRESENTED
elot of age vs. dbh, ragression lines, and table of regression
parameters, for fir and spruce trees.

Quantitative data evaluation record for
Saundsrs (1979)

TOPIC
extent of spruce-fir

METHCDS
Located all areas in the southern Appalachians (excluding WV)
with spruce or fir present, including minor amcunts of spruce.
Measursd arsa apove 1678 m in these aress as an estimate of past
spruce-fir distribution. Measured present extent of spruce-fir
forest on aesrial photos.

NUMBER OF SaMPLES: PERMAMENT FLOTS:

DATA PRESEMTED
Estimated past and present extent of spruce-fir forest and
spruce forest.
Parcentage of spruce and spruce-fir forasst lost.



saurnders, P.F., G.5. Ramseur, and G.A. Smathers, 1981. An
ecological investigation of a spruce-fir burn in the Plott
Balsam Mountains, North Carolina. USDI, Mational Park
Sarvice, Scutheast Reglonal Office, Res./Rescurce Manag.
Rep. SER-48.

SUBJECT KEYWORDS
£fire, succession, vegetation sample

RANGE OF COMMUNITIES
spruce-fir

CEOGRAPHIC SCOPE
Balsam Mtns.

TYPE CF INFORMATICH
guantitative

QUANTITATIVE TOPICS
vegetation sample

NMotes for Saunders, Ramseur, and Smathers (1381)

Vegetation was sampled 25 years following a 1 ha fire on a
west facing slope 1 km north of Waterrock Knocb on the Blue Ridge
Parkway in the Plott Balsam Mtns. Diametsr and number of trees
and number of stems of smaller plants were sampled. A
qualitative discussion focused on comparisons of the study arsa
rasults with information pertaining to other areas (for which
site specific studies were generally not cited). Fire was
suggested as a potentizl cause of vegetational differences
between the study area and the other areas discussed.

The zame data were used in Saunders, Smathers, and Remseur
{1983).



Quantitative data evaloation record for
Saunders, Ramseur, and Smathers (12381)

TOFIC
vegetation sample

METHCDS
Sampled a 1 ha arsa 1 km N of Waterrcck Xnob in the Plott Balsam
Mtns., 25 years after a fire., Sampled 22 5x5 m plots, at 1d m
intervals on 3 transects laid horizentally and vertically across
the area, Measured dbh and counted trees > 1 cm dbh. Counted
smaller tree, shrub, and herb stems.

NUMBER OF SAMPLES: 22  PERMANENT PLOTS:

DATA PRESENTED
Censity, mean dbh, median dbh, basal arsa, and relative basal
arsa of trees, by species. Density and relative density of tres
reproduction, shrubs, and herbs, by species.



Saunders, P.R., G.A. Smathers, and G.S5. Ramseur. 1933, Secondaty
succession of a spruce-fir burn in the Plott Balsam
mountains of Morth Carolina. Castansa 48: 41-47.

SUBRJECT KEYWORDS
vegetation sample, fire, succession

RAMGE COF COMMUMITIES
spruce-fir, high elevation successicnal
GEOGRAFHIC ECOPE
Balsam Mitns.
TYPE OF INFORMATICH
quantitative
QUANTITATIVE TOPICS
vegetation sample

tas for Saunders, Smathers, and Ramseur (1983)

This paper describes successional vegetation on a small area
that was severely burned by a fire not associated with legging.

t is compared to the surrounding area of mature seccnd growth
soruce-fir forest.

The site has sparse fir reproduction and almost no spruce.
Seme species resemble mature forest but others are disturbance
species. Combination of severe fire, burned scils, and erosion
are believed responsible for shrub dominance and slow recovery.



Quantitative data evaluation record for
Saurders, thers, and Ramsseur ({1983)

TOPIC
vegetation sample

METHCCS
Sampled only Xnown examole of a small man-caused fire in mature
spruce-£fir, not associated with lcgging. Plots (unspecified no,)
18 m apart on 3 transects actoss horizontal & vertical axes of
site, trees 5x5 m, shrubs & herbs 1xl. Measured cbh of trees >1
cm, counted stems of smaller plants. Sampled soil in plots and
surrourding area.

MUMBER ©F SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Absolute and relative basal area per ha,
mean and median dbh for trees,
Density of stems of trees, reproduction, shrubs, and herbs.
List of species present cn site.
Discussed comparison with nearby mature forest and other sites.
S0il data not presented but potentially available.



schell, B., J.C. Warden, and 2.5. White. 1983, GStreptopus
amplexifolius (L.) DC, new to Tennesses., Castanea 43: 139,

SUBITECT KEYWORDS :
rare species, species range £xtsnslon

RANGE OF COMMINITIES
soruce-£ir
GEQGRAPHIC SCOPE
Great Smoky Mtns,
TYPE OF INFORMATICHN
qualitative
QUANTITATIVE TOPICS

Motes for Schell, Warden, and White (1983)

A brief note reporting the discovery of Streptopus
amplexifolius on Roan Mountain and near Clingmans Doane in the
Great Smoky Meuntains.



Sschofield, W.B. 1963. The Ecotone Between Spruce-fir and
Deciduous Forest in the Great Smoky Mountains. Pho.
Dissartation, Duke University, Durham, MNC.

SUBRJECT KEYWORDS
community maintenance, vegetation sample, ecotones, tree growth,
tree reproduction, variation within spruce-fir
RANGE OF COMMUNITIES
spruce-£ir, northern hardwocods
GECGRAPHIC SCOFE
Great Smoky Mens.
TYPE OF INFORMATICHN
quantitative
QUANTITATIVE TOPICS
vegetation sample & variation within spruce-fir

Motes for Schofiald (1960)

This study examined the spruce-Iir--hardwood ecctone near
the southwest limit of spruce-fir forest. Transects were run
downslope throogh the elevational limit and along contour
through the 5W limit. Although the elevaticnal transition
appears sharp from a distance, it was found to be gradual ard
irregular, with a zone of dense rhedodendron fregquently at the
transition. The forests appearsd healthy and grew steadily. The
latitudinal transition was abrupt. In places, spruce was
invading birch forest below or beech gap adjacent. This was
generally asscciated with past selective cutting. Cutkirg
followed by burning limited spruce extension.

Ecotones were divided into 18 types on the basis of aspect,
eleavation, topography, isolation, and kinds of disturbance.

Plots in thess types found major differences in amcunts of
spruce, birch, shrub and herb cover, and kree reproduction. Tree
growth rates based on cores are presented and discussed.

The latitedinal scotone is different from the altitudinal
acotone. It has no everstsen shrub layer. Discussion of ecoclogy
of dominant tree species leads to conclusion that competition
rather than climate is limiting spruce-fir distributien.



Cuantitative data svaluastion rscord for
Senofisld (196@)

TCPIC
vegetation sample & variaticn within spruce-fir

VETHODS
Sampled 2 m wide transects, in 20 m sesments, from ridgetop down
into hardwood forest W of Clingmans Dome and along contour at the
sW end of spruce-fir distribution, Measured trees >l in. dbh,
counted shrubs. Estimated herb cover, bryophyte cover, and tres
seedlings in 1x1l m plots. Divided plot data into 18 ecotone
types, based on exposure, altitude, slope, history, topography.

NMUMBER OF SAMELES: 37 PERMANENT PLOTS:

DATA FRESENTED
5ize classes in which sach major tree sp. (fir, spruce, birch,
beech) is represented in each transect. Plot of relative basal
area of the 4 major trees vs. altitude. Relative basal area of
all canopy & understory spp. and total basal area, shrub density,
herb & bryophyte cover, for each segment of each transect.
Diagrams of density, frequency, relative basal area and density
of each species in the 18 ecotone types. Diagrams showing total
cover in height classes and dbh classes for the lJ scotone types.
Plots of tree growth rats for 5 ecobtone types.



scribner, ¥.L. 1389. The grasses of Rcane Mountain. Bot Gaz.
14: 253=-255.

SUBJECT KEYWCRDS
vaseular flora

RAMGE OF COMMIWITIES
grassy beld, spruce-fir
GEOGRAPHIC SCCPE
Boan Mtn.
TYPE OF INFORMATICH
cualitative
QUANTITATIVE TOPICS

¥Motes for Scribner (1889)

Describes grasses found during a July visit at the hotel
near the top of Roan Mountain. 15 species are listed, many of
which are exotic, Danthonia compressa is the dominant grass on
the balds. Several unusual or northern species were noted:
Glyceria elomgata, Trisetum subspicabum var, molle, and Poa
alsodes.



Shanks, R.E. 1952. Checklist of woocdy plants of Tennesses,
J. Tenn. acad. Sci. 271 27-58.

SUBJECT KEYWORDS
Vascular flora

FANGE OF COMMUMITIES
none

GEDGRAPHIC SCOPE
TEnNnes SEs

TEPE CF INFORMATION
plant list

QUANTITATIVE TORICS

Notes for Shanks (1952)

A checklist of plants with information on counties of
Tennessea in which they have been found.



Shanks, R.E. 1954, Climatas of the Great Smoky Mountains.
Booleogy 35: 354-361.

SURTECT FEYWORDS
climata, metacrolegic patterns

RANGE OF COMMUNITIES
general southern Appalachia
GEOGRAPHIC 3COPE
CGreat Smoky Mens.
TYPE CF INFORMATION
quantitative
QUANTITATIVE TOPICS
climate

Notes for Shanks (1954a)

Uses weather data from 4 stations ranging from park
headquarters to Clingmans Dome, from 1846-1950 m elevation.

Precipitation increased with altitude, but Clingmans Dome
had only slightly more than Newfound Gap.

Monthly tsmperatures were extremely variable. In 1354,
January was warmer than April.

Average temperature lapse rate was 2.23 F/1080 feet, lass
than found in other mountains.

In Thornwaite's 1931 system, the spruce-fir stations fall
into the microthermal rain forest category midway between micro/
mesothermal boundary and taiga boundary. Taiga spruce-fir is
colder ard drier. Nearest low altitude eguivalent climate is
in NE Maine and Mew Brunswick, 1088 miles to the north. Only
in northern New England and in coastal Washington and Oregon is
the ccol superhumid climate of the Smcokies approached,



Quantitative data evaluation record for
Ehanks (1954a)

TOPIC
climate

METHCDS
Used data from 4 weather stations in the Smokies--park
headquarters, Alum Cave parking lot, Newicund Gap, ard
Clingmans Dome. Stations had recording hygrothermographs and

shielded rain guages. Hygrothermegraph readings were corrected
to daily temperaturas.

NUMBER OF SAMPLES: 4 PERMANENT PLOTS:

DATA PRESENTED .
Plots of annual percipitation vs. altitude.
Plots of menthly mean temperatures in 1949 ard 1950 vs. altituce.
Table of S-year average, high, and low for monthly mean
temperatures at park headquarters.
Values of Thornwaite indices.



shanks, R.E. 1954. Plotless sampling trials in Appalachian Forest
types. Ecology 35: 237-244,

SUBJECT KEYWOROS
vegetation sample, study methods

RANCGE OF COMMUNITIES
spruce-fir, general southern Appalachian
GEQGRAFHIC SCOPE
Great Smoky Mtns.
TYEE OF INECRMATICH
quantitative
QUANTITATIVE TOPICS
vegetation sample

Motes for Shanks (1954b)

Comparison of different sampling methods for forests.
acre plots, 1/40 acre plots, random pairs, and Bitterlich

variable plot methods were tested in a previously sampled area.
The results of the different methods show very poor agreement.

There is also poor agrsement with previous studies.
Both random pairs and 1/40 acre plots had badly skewed

distributions of means of individual sample basal area values,

This is a general problem of small samples.

The variable plot method had a large effective sample size
and followed a normal distributicon. It is concluded to be good

because it is efficient and can be done by 2 single person.

Samples in other vegetaticn are 3also used to the test the

methods.



Quantitative dats evaluation record for
Shanks (1954D)

TOPIC
vegetation sample

METHCDS
Pesampled in general area of previcus samples by Costing and
Billings (1951) and Cain {1935). Site is 5200-5300 ft., NW Irom
Newfound Gap. Sampled bmsal area, density, % compositicn, and
frequency, using 1/48 acre circular plot, 1/1@ acre circular
plot, Bitterlich variable plot, and random pairs methods.

HIMBER OF SAMPLES: PERMAMENT PLOTS:

DAETRA PRESENTED
Basal ar=a, density, % composition, frequency by species, for
each of the sample methods, and for the sarlier samples.
Standard error of basal area estimate.
Means, medians, 95% confidence limits for the various methods.

Distributions of means and medians of individual samoles by the
different methods.



Shanks, R.E. 1956, Altitudinsl and microciimatic rslaticonships
of soil temperature urder natural vegetation. Ecology
37: 1-7,

SUBJECT KEYWORDS
so0i]l temperature, microclimate

RANGE OF COMMUNITIES
general southern Appalachian
GEOGRAPHIC SCCPE
Great Smoky Mtns.
TYPE OF INFORMATION
quantitative
QUANTITATIVE TOPICS
soil temperature & microclimate

Hotes For Shanks (1956)

This study examined soil temperatures (at § in. deep) at
varying elevations in the 3mokies, in forest stands previously

sampled for vegetation. The metal thermometers usad were tested

against standard thermometers at low elevation and found
relizble.

Soil temperaturss were generally parallel to weekly and

monthly mean air temperatures measured at weather stations. The
relationship was strongest during the summer. The agresment is
close encugh that soil temperature could be ussd as an estimator
of average air tamp. at a given elevation, but will be most
useful as an index of differences in topographic and altitudinal
habitat. Microclimatic variations in individual station readings
at the same altitude were substantial. They ranged up to the
equivalent of 2§06 feet elevation difference. Palred stations,
such as spruce-fir and beech gap 6@ fest apart showed diffarances
up ko 5 degrees F, eguivalent to 1@0¢ f£t. of altitude.



guantitative data gvaluation record for
Shanks (1956}

TOPIC
soil temperature & microclimate

METHCCS
sampled stands along Newfound Gap and Clingmans Dome roads in the
anokies, used for a previous vegetation study. Measured soil
temperature at & in. dapth with a metal thermcometer, in forest
stands and near weather stations. nid regressions of data.

NUMBER CF SAMPLES: PERMANENT PLOTS!

CATA PRESENTED
plots of mean monthly soil and air temp. at the 3 weather
stations (one in spruce-fir). rlot and regression of soil temp.
vs, mean weekly air temp. for May-Aug. Plot of mean menthly
spil temp. and air tamp. vs. altitude, for 194§-1958. Table of
decreasa in soil ard air temp, with altitude for each month.
plots of microclimatic departures of individual mean menthly soil
temp. from the average temp. Vs. altitude line.
mesults of tests of the metal thermometsrs arnd studies of diurnal
soil temp. at low elevation are also reported.



Shanks, R.Z. 1958, Floristic regions of Tennessee, J. Tenn.
Aead, Sci, 33: 195-218.

SUBSECT EEYwoRDS
£loristic affinities

RANGE OF COMMUNITIES
genaral Southeastern

GEOGRAPHIC SCOPE
Tannassas

TYDE OF INFORMATION
cqualitative, map
QUANTITATIVE TOPICS

Notes for Shanks (1953)

Ba=ad an the coipcidence of concentraktion of a minber of
woody species and general agreement in their range, flor istic

regions were delineated on county maps of Tennessee, Dots on the

maps were used to reprasent county records of species from a

given floristic region list. Majer floristic elements wera
a southern element, bottomlands, limestone, Cumberland endemics,
Appalachian extension, Appalachian, and high mountain. Forty
species were listed as characteristic of high mountains. It
was noted that the spruce and fir types are restricted to a
narrow strip aleng the North Carolina border in Sevisr, Cocks,
Unicoi, and Carter Counkies.

Ganeml discussien centered on the close relationship of

acﬁ“ floristic boundaries to major phvsiographic boundaries with
itional smaller floristic areas being related to minor physio-

graphic-edaphic boundaries. Control of fleristic boundaries in
the Great Smoky Mountains was said to be climatic, stemming from
a steep altitudinal gradient, rather than from edaphic factors.



Shanks, R.E. and E.E.C. Clepsch. 1962. Computsr orocrams for
the estimation of forest stand weignt and mineral poel.
Foology 43: 139-341.

SUBJECT KEYWORCS
dimension analysis, nutrient pools, bicmass

RANGE OF COMMUNITIE
spruce=£ir
GEOGRAPHIC &COFE
Gr=at Smoky Mtns.
TYPE OF INFORMATICN
cquantitative, computer program
QUANTITATIVE TOPICS
dimensicn analysis & biomass & nutrient pools

HMotes for Shanks arnd Clebsch (1962)

_ Describes a saries of FORTRAN programs to calculate tree
weights from regressions of weight of various parts (bole,
branches, etc.) on diameter., Tree mineral content was calculated
from bole and branch weight and sample concentrations in
tissue, GStand values were estimated from stand diameter data,
The calculations are illustrated with data from spruce-fir
forests in the Smokies, at 4788-498¢ ft. Dry weight was
calculated at 289,958 1b./acre, Ca at 484 lb./acrs, Mg at 66 lb./
acre, K at 198 1b,/acre, and P at 43 1b./acre,



Ouantitative data evaluation record Icr
Shanks and Clebsch (1962)

TCRIC
dimension analysis & biomass & nutrient pools

METHCDS
Used data from a series of spruce-fir forests in the Smokies,
Sample methods not given. Produced a series of PORTRAN programs
using regression eguations of relations of tree component weights

& nutrient concentrations to dbh & height ko estimate total stand
values of nutrient pools

NUMBER OF SAMPLES: PERMANENT PLOTS:

CATH PRESENTED
Regression eguations for kotal tree, leaf, amd branch weight, and
Ca, Mg, K, P weights vs, tree dbh, plus scatter diagram of tres
and leaf wk, vs. dbh, for spruce forests at 4708-490¢ ft.
Estimated bole, branch, and needle weight, and mean annual
increment for 16 individual spruce trees, calculated from dbh &
height using the programs described, Estimated stand dry wt. Ca,
Mg, K, and P for spruce, £ir, and yellow birch in a stand at
5998 ft., calculated by the programs described.



Shanks, R.E. and J.5. Clson, 1961, First-year braakdown of leaf
litter in southern Apsalachian forests, Science 134:
1%4-195.

SURJECT KETWCORDS
litter breakdown

RAMNCE OF COMMUNITIES

general southern Apcalachian
GEOGRAPHIC S0FE

Great Smoky Mtns., Ridge-and-Vallay
TYPE OF INEORMATICH

quantitative
QUANTITATIVE TOPICS

litter breakdown

Notes for Shanks and Olson (1961)

This paper reports first-pear results of a long-term study.

Leaves of 5 hardwoed species (Morus rubra, Acer saccharum,

rous shumardii, . alba, and Fagus grandifolia) wers placed in
mesh bags in evergreen and deciducus stands at 3 elevations. One
8ite was spruce-fir and beech gap at 1660 m. One set of bags
was analysed after 1 year. ANOWVA showed significant differences
for evergreen vs, deciduous, different altitudes, and specises of
litter, The difference between evergreen and deciduous was 8%,
greater than expected from microclimatic temperature differences.
The affect of altitude was linear, with a decrease in weight loss
of 2.4%/1080 ft. gained, Mulberry leaves decayed fastest, maple
and caks similar, and besch slowest. Decay was slowest 1n the
spruce-£ir stand.



Quantitative data svaluation record for
Shanks and Olson (1961)

TIPIC
littar breakdown
METHCDS

Placed mesh bags with 58 g of leaves of 5 species (Morus rubra,
Acer saccharum, Quercus alba, Q. shumardii, Fagus grandifolia)
on forest floor in 4 randcmized blocks in evergreen and deciducus
stands at 3 elevations, One site was a sproece-fir - beech gap
pair. After 1 year, removed 1 set of bags, dried, removed soil
fauna, and analysed contents.

HUMBER COF SAMPLES: 24  PERMANENT BLOTS: ¥

DATA PRESENTED

Graphs of % litter remaining after 1 vear, by species and stard.
Feqression and plot of % breakdown of litter vs., altitude.
Results of analysis by split plot ANOVA discussed.



Sharp, A.J. 1939. Taxoncmic and ecological studies of eastern
Tennessee bryophytes. Am. Midl, Nat, 21: 267-354.

SUBJECT KEYWCORDS
oryophyte flora, bicgeography, taxoncny

RANGE OF COMMUNWITIES
=eneral
GECCRAPHIC SCOPE
gastern Tennesses
TYEE OF INFORMATICH
Qualitative, species list, taxcnomic key
QUANTITATIVE TOPICS

Notes for Sharp (1939)

A list of bryophyte species present in eastern Tennessse was
assembled from collections at the University of Tennsssse
herbarium and other institutional ard private herbaria. This
list is presented, with keys to the species amd annotaticns on
counties of occurrence and substrate or habitat.

Environmental Eactors affecting bryophyte distribution,
succession on different substrates, correlation with other vege-
tation, and geographical affinities are discussed. Lists ar=
given of species with different categories of distributicn, and
range maps are given for a number of species.

Several species are listed which appear largely restricted
to bark of spruce and fir trees: Mylia cureifolia, Bazzania
nadicaulis, Plagiochila tridenticulata, Zygedon viridissimus, and
Leptodontium excelsam. Also, Hylocomium splendens was associatsd
with spruce-fir forests and was said to disappear when the trees
were cut or blown down.



Sharp, A.J. 1957. Vascular spiphytes in the Grsst Smoky
Mountains. Bcol. 38: 6534=-635.

SUBJECT XEYWORDS
epiphytes, tres reproduction

FANGE OF COMMUMITIES
spruce-£ir, northern hardwoods, cove forest
CECGRAPHIC SCOPE
Creat Smoky Mtns.
TYPE OF INFORMATICH
Qualitative (same figures)
QUANTITATIVE TOPICS

Motes for Sharp (1957)

Describes the occurrence of vascular plants growing
epiphytically in the mid ard high elevations of the Smokies.
Gives the frecquency and species of cccurrences seed along the
road from Alum Cave parking lot to Walker Prong (385@-430@8 ft.).
They included 6 red spruce amd 17 Rhododendron maximum, zall on
yellow birch. Included are 2 photos of young spruce trees
growing on yellow birch trees. The occurrence of mature cones
on an epiphvtic spruce is mentioned.



shields, A.R. 1962. The Isolated Spruce and Spruce-Fir Forests
of Southwestern Virginia, A Biotic Study. PhD.
Dissertation, Univ. of Tenn., EKnoxville.

SUBJECT KEYWORDS
vegetation sample, tres age, tree growth, vertebrate fauna,
history., logging, climate, spruce-fir comparison, bryophytes flora
RANGE OF COMMUNITIES
spruce-£ir, northern hardwoods
GEOGRAPHIC ZD0PE
Mt. Rogers, Ridge-and-vallaey
TYFE OF INFORMATICH
quantitative
QUANTITATIVE TOPICS
vegetation sample, climate, vertebrats fauna, tree age & tree gro
wih

Notes for Shields (1962)

Pesults of a study of spruce—fir on Mt. Rogers and Beartown
Mtn., Russell Co. VA, Vegetation was sampled, hepatics collec-
ted, small mammals and salamanders collected, and nesting birds
noted. The introduction contains information on the history of
ownership, logging, and fire in the areas. Max., and min, temp.
were recorded on Mt., Rogers for 5 months.

The vegetation data, tree basal area, tree and shrub laver
density, and herb cover, are reported for spruce-fir, transition,
ard hardwood (beech-maple) zones, and on Mk. Rogers, for 100 ft.
glevation intervals, and for slope aspect. There is a fairly
sharp transition Detwesn hardwood and conifer, over 1@d-2Z0d@ f£t.
glev. The first list of hepatics for the area is given.

Major logging cccurred around 1985 on Me. Rogers and 191%-
1924 on Beartown Mtn., and this affected vegetation distribution.
Mt. Rogers shows evidence of recovery, with vigouous fir repro-
duction, but Beartown mtn. has regenerated spruce only on the
upcer 380 ft.

In recent cuttings of fir and spruce on Mt. Rogers and
Whitetop, stumps were measured and rings counted to determine
average growth rate.



Quantitative data evaluation record for
Shislds {1262)

TOPIC
vegetation sample

METHCDS
tn Mt. Rogers, sampled 1/10 ha plots at nonrandem lrregular
intervals en transects, in hardwood, transition, and spruce-fir
zones. Measured tree dbh. Counted tree transgressives and
reproduction of shrubs. Estimated herb cover. Similar samples,
not on transects, were taken on Beartown Mtn., Russall Co., VAL

NWUMBER OF SAMPLES: PERMANENT PLOTS:

DATR PRESENTED
For Mt. Rogers: Tables and bar graphs of absclute and relative
canopy tree density and basal area, tree transgressives and
reproduction density, shrub density, and woody and herbaceous
frequency, each by species and presented separately by vegetation
zone, Slope aspect, and 160 fe. elevation intervals, Freguency
of shrub and herb association by vegetation zone, slope aspect,
and elevation interval.
Similar data are presentsd for Beartown Mountain, but separated
only by wvegetation zone.

Quantitative data evaluation record for
Shields (1962)

TOPIC
vertebrate fauna

METHCDS
Sampled cn Mt. Rogers. Trapped small mammals with 5@ traps for 1
night in each vegetation zone., Collected salamanders along
transects. Noted nesting birds, Birds also counted in regular
Christmas bird count.

MLMBER OF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
List of all mammals reported for Mt, Rogers, by this and 2 pre-
vigus studies. Number of Clethrioncmys gapperi (red-cacked
mice), Dercmyscus maniculatus nubiterrze [Wnlts—Isotsd mice)
saught in each vegetation zone., Number of salamanders caught, by
species, in 130 Foct slavation Intervals. Number of birds
oogarved an Christmas bird count. List of birds nesting acove
4890 Zt.



guantitative data evaluation record Ifor
Shields (1962)

TOPIC
climate

METHODE
Maintained a max-min thermometer cn Mt. Rogers crest July 1954-
Jan. 1955. Used weather station records from Jefferson, NC and
Troutdala, VA and 2-year TVA rscords from Whnitetop.

MUMBER CF SAMPLES: PEFMENENT FLOTS:

DATA PRESENTED
Monthly max. min. and difference on Mt., Rogers crest, for July
1954-Jan. 1955. Average annual rainfall and snowfall at Whitetop
Mtn., Jefferson, NC, and Troutdale, VA.
Soil and air temperatures were taken at the time of vegetaticn
sampling and may be available from the author.

Quantitative data evaluation record for
Shields (19€3)

TORIC
tres age & tree growth
METHCDS i
Examined sites of recent logging of spruce and fir on Cabin Ridge
near Mt. Rogers in 1958, and spruce on Whitetop in 1956.
Measured stump diameter and counted rings.

NUMBER OF SAMPLES: PERMAMENT PLOTS:

CATA PRESENTED
Diameter, age, and average radial increment of spruce and fir
SEUMES.



Siggins, H.W. 1933. Distribuetion and rate of fall of conifer
seed. J. Agric. Research 47: 119-1283.

SUBJECT EEYWORDS
sead dispersal

RANGE OF COMMIINITIES
genaral

GEQGRAPHIC SCOPE
u.s.

TEE OF INFORMATION
quantitative (no form)

QUANTITATIVE TORICS

Motes Eor Siggins (1933)

Tested seeds of a large number of conifers, including red
ruce and fraser fir. Dropped seeds 163 feet in an elevator
snaft and caught them in scresns at .l min. intervals, Seeds

were then examined for % good seed and % of total falling in esch

interval. The variatien in fall rate is illustrated with lob-
lolly pine.

Fraser fir averzged 5.1 ft./sec. Red spruce averaged 3.9
£t. /880,



Simpson, M.B., Jr. 1972, Anmnotated checklist of the bhirds of

M, Mitchell Skabts Park, Morth Carolina,
Sci. Boc. 88: 244-253.

SUBJECT KEYWORDS
vertebrate fauna

RANGE OF COCMMUNITIES
spruce-£ir, high elevation successional
GECGRAPHIC SCOPE
Black Mtns,
TYTE OF INFOBRMATICH
qualitative, spscies list
QUANTITATIVE TOPICS

Notes for Simpson (1972)

J. Elisha Mitchell

Presents a list of 91 bird species recorded in Mt. Mitchell
State park, apparently based on previous work and 588 houtrs of
fisld work by the author. HNotes on sszson and frequency of
cbsarvation are given with the list. Early ornitholegical

exploration of the area is reviewed.



Small, J.K. and A.A, Hellsr. 1892, Flora of western North

Carolina and contigquous territery. Mem. Torrey Bot. Club
3: 1-39,

SUBJECT HEYWORDS
vascular flora, sarly exploration, rare species

RANGE OF COMMUNITIES

ganeral southern Apoalachian
GECCGRAPHIC SCOPE

Southern Appalachians
TYDE OF INEORMATICH

qualitative, species list
QUANTITATIVE TOPICS

Mobes for Small and Heller [1LES2)

Marrative description of travels and botanical collecting in
the southern Appalachians in 1891, Spruce-fir areas visited were
CGrandfather Mountain and Roan Mountain.



small, J.K. and A.M. Vail, 1893. BEeport of the botanical
exploration of southwestern Virginia during the seascn of
1892, Mem, Torrsy Bot, Club 4; 93-2§2.

SUBJECT BEYWORDS
vascular flora, sarly exploration

RAMGE OF COMMINITIES

ganeral southern Appalachian
GEOGRAPHIC SCOPE

Virginia
TYPE CF INFORMATICNM

cqualitative, species list
QUANTITATIVE TOPICS

Notes for Small and Vail (1893)

Frimarily an annotated list of plants cellected in southwest
Virginia, primarily in the vicinity of Marion, including Whitetop
and Mt, Rogers, The list includes vascular plants, bryophytss,
lichens, algae, and fungi. It includes the £irst collecticn of
Fraser fir north of the North Carolina border, on Mt. Rogers. The
Fir is reportsd to grow from 5088 feet elev. up to the summit,
with large tress, The mountain is described as forasted to top
and less exposed to storms than the more open peaks of North
Carolina.



Smalilshaw, J. 1953. Scme precipitation-altitude studies of the
Tennessee Valley Authority. Trans. dm. Geophys. Union
34: 583-588.

SURJECT KEYWORDS
meteorologic patterns, climate

RANGE CF OOMMUMITIES
General southern Appalachian
GEOGRAPHIC SCOPE
Great Smoky Mtns., Unaka Mtns., Ridge-and-Valley
TYFE OF INEORMATION
cquantitative
QUANTITATIVE TOPICS
climats

Notes for Smallshaw (1953)

Three studies are described, Two, on Snake Mountain
ard Clinch Mtn. (VA) do not involve spruce-fir. They are of
interest because they show exceptions to the normal pattern of
incteasing precipitation at higher elevaricns. On Snake Mountain
{Unaka Mtns. near Rich Mtn. Gap), the sharp ridgetop (elev., 56394
feet) got less rain than lower stations. This was attributed
to vpdraft and carryover of moist air because of the sharp
narrow ridge., At Clinch Mountain, updraft ccmbined with wind
funnelling through a gap wera blamed for similar patterns.

The study in the Smokiss, involved weather stations ranging
from park headgquarters to Clingmans Dome, recording 1946-1954.
The same dats were ugsed in Shanks (1954). The increase of
precipitation with elevation is not linear; it is less steep at
higher elevation. Slope of the curve is steeper in the cool
ssason, when rainfall is from cyclonic storms,



Quantitative data evaluaticn tecord for
Smallshaw ({1953}

TOPIC
climats

METHCOS
For Zmoky Mounatins study, used data from a series of weather
staticns along Wewfound Gap road and at Clingmans Dome. (Same
data used in Shanks (1954).
Other studies were conducted at Snake Mountain (NC-TN, in the
Unaxa Mountains) and Clinch Mountain (Ridge-and-Valley).

NMUMBER CF SAMPLES: FPERMANENT PLOTS:
CATA PRESENTED
Plots of precipitation vs. elevation for each year and mean of

5, and for averages of October-March and April-September,
[or khe Smokies.

Data are also given for Snake Mountain and Clinech Mountain.



smith, D.K. 1984. A status repori on bryophytes of the southern
Appalachian spruce-fir forests, In: P.5. White {ed). The
Southern Appalachian Spruce=Fir Ecosystem: Its Bioclegy and
Threats, U5DI NPS Research/Res, Man., Bep. SER-T1.

SUBJECT EEYWORDS
bryophvta flora, rare specias

RAMGE OF COMMUNITIES
spruce=Fir

GEOGRAPHIC SCOFE
Great Smoky Mtns,

TYPE OF INFORMATICH
qualitative, species list

QUANTITATIVE TOPICS

Netes for 3mith (1984)

Discusses various aspects of the bryophytes in the spruice-
£ir forests, focusing on the Smokies, where most work has been
done. 283 species of bryophytes were found in Smokies spruce-
fir., Most are allisd to north temperate or boreal zones.
Significant rara, endemic, and disjunct species are discussed in
detail.



gmish, E.L, ard L. peacock. Do cate. Matural Features of Mount

Mitchell and some of the immediately adjacent areas. SeCors

in files of North marolina Division of oarks and Recreation,
raleigh, NC.

SUBJECT KEYWORDS
rare specles

RAMGE CF COMMUNITIES
spruce-fiz
GEOQCRAPHIC SCOPE
Black MEns.
TYPE OF INFORMATION
litative
QUANTITATIVE TOPICS

yotes for Smith and peacock (no date)

This report summarizes information in the North Carolina
yatural Heritage Frogram daka basa for ME. Mitchell. all plant
apd animal species considered endangered, threatened, or of
special concern in the Morth Carolipa are listed.



Speers, C.F. 1958. The balsam woolly aphid in the southeast.
J. Forestry 56: 515-516.

SUBJECT KEYWCRDS
EWR spread

RANGE OF COMMUMITIES
soruce-fir
GEQGRAPHIC SCOPE
Black Mtns.
TIFE OF INFORMATION
qualitative
CUANTITATIVE TOPICS

Wotas for Speers {1958)

A brief article raporting the discovery of balsam woolly
adelgid on Mt. Mitchell in October of 1957, ard its potential for
harm to the southern Appalachian firs.



Speers, CO.F. 1962. Fraser fir seed collection, stratification,
znd germination. USDA, Forest Service, Trees Planter's
Notss 53: T-3.

SUBJECT REYWORDCS
Seed viability and germination

RANGE OF COMMUNITIES
Spruce-fir, nursery
GECGRAPHIC SCOPE
Boan MEn.
TYFPE OF INFOEMATION
Quantitative (no form)
QUANTITATIVE TOPICS

Hotes for Spesrs (1962)

Gives results of germination tests con Fraser fir ssed

collected on Roan Mountain For Christmas tres nursarciss, Seads
were collectad in 1960 on Aug. 31, Sept. 6, ard Sspt. 23. Cones

were air dried and seeds separated and stored until testing.
Germipation was tested with and without 63 days of stratifi-
cation.

Seed collected Aug. 21 had only 18% germination, while those

collected Sept. 23, when the ssed coat had colored and cone
disintegration had started, had up to 66% germination. Germi-
pation was guite variable within lots collected at at the same

time. There was little difference in gemmination between strati-

fied and unstratifisd sesds,



Speers, C.F. 1367. Insect infestation distorts Frasar £fir seed
tests, USDA, Forest SErvice, Tree Planter's notes 13(1):
E.E- 21 L]

SUBJECT KEYWORDS
seed viability and germipation, insect damage

RANGE OF COMMUNITIES
Spruce-fir
GEDGRAFHIC SCOPE
Eoan Mtn.
TYPE OF INFOBRMATION
Quantitative
QUANTITATIVE TCPICS
Seed viability and germination & insect damage

HMotes Eor Spesrs (1967)

Gives results of several tests on Fraser fir seed colleacted
on Hoan Mountains in 1963-1965. 1963 was a good seed year
throughout the range of Fraser fir. BSeeds averaged 51% germin-
ation ard 87% filled. 1964 was a poor seed year, GSeeds averaged
only 21% germination and 36% filled., Dissection found 29% of
the seeds infested with a sead chaleid, Megastigmus specularis.
(the biolcgy of this chalcid is described in Speers 1968). In
addition to reducing seed viability, the chalecid distorts the
tests of moisture content and % filled. In 1965, seeds averagsed
78% filled.

Seeds collected in 1965 wers sent to 3 different labs and
were tested for germination both with and without stratification.

Therea was little differance between the treatments, suggesting
that stratification before planting is unnecsssary.



Quantitative data evaluation record for

Spesrs (1367)
TOPIC

seed viability and geminaticon & insect damage
HMETHCDS

Collected Fraser fir seed oOn Roan Mtn. in 1963-1965. Seeds were
tested for % germination, % filled, and number/pound. 1365 seeds
were sent to 3 different labs for testing, and were tested with
and without stratification., 18 lots of 168 1964 and 1965 seeds
were cut and examined for f£illed vs. empty condition and infes-
tation by seed chalcids.

NUMBER OF SAMPLES: PERMAMEMT FLOTS:

DATA FRESEMNTED
Range and average % germination, % filled, and number/lb. of 1963
and 1964 seed crop. Range and average % filled, empty, and
chalecid-infested, in 1964 and 1965. Average % germination of
stratified and unstratified 1965 sseds after various lengths of
time (7-36 days) at each of the 3 labs.



Speers, C.F. 1968. Balsam fir chalcid causes loss of fraser Eir
seed. {J5DA, Forest Service, Tree Planters' Notss 19(2):
13-24.

SUBSECT KEYWURLS
seed viability and germination, insect damage

RANGE OF COMMIMITIES
spruce-fir

GECGRAPHIC SCOPE
Roan Mtn,

TYPE OF INFORMATION
qualitative (scme figures)

QUANTITATIVE TOPLCS

Motes for Speers (1968)

Fraser fir seeds were discovered to be attacked by a
chaleid, Megastigmus specularis, which destroys the embryo and
endosperm. In seed collected on Rean Mtn. in 1964, a poor seed
¥ear. 29% of the seeds were found infested with this insect. In
1965, a better seed year, 3.5% were infestad. This study is
described in Speers (1367}

The life history of M. specularis, studied in the NHortheast,
where it infests halsam fir seeds, is described. Two parasites
of the chalcid were also found. Platymesopus sp. was found to
have attacked an average of 1% of the chalcids in 1964. A few
Tetrastichus sp. wera also found.



Springer, M.E. 1984. 3So0ils in the spruce-fir region of the
Great Smoky Mountalns. In: P.3, White (ed). The Southern
Appalachian Spruce-Fir Ecosystem: IEs Biology and Threats.
HES BEessarch/Resources Man. oept. SER=-T1.

SUBJECT KEYWCORDS
sail taxonomy, soll temperaturs

BANGE OF COMPMUNITIES
spruce=fir, northern hardwoods, heath bald
GEQGRAPHIC SCOFE
Great Smoky Mtns,
TYPE QF INFORMATION
gualitative
QUANTITATIVE TOPICS

Motes for Springer (19E84)

This paper reviews the literature on soils in the spruce-fir
forests of the Great Smoky Mitns., particularly with regard to the
oocurrence of Spodoscls and Inceptisols. Diagrams are given
showing the occurrence of Spodosols, Umbrepts, Umbric Dystro-
chrepts, Dystrochrepts, and Udults, and soil temperature, on the
elevation and moisture gradients. At high elsvations, on coarsa
parant material, Spodoscls form under spruce-fir and Umbrepts
uncder hardwoods. On medium-textured parent meterial and on
unstable slopes, Spodosols do not form. Under heath vegetation
Spodosols form at much lower elevation, and Histosols may also
form.

All high elevaticon soils are low in base saturation and
extromely acid, with heath bald the most acidic, hardwoods the
least, and spruce-fir intsrmediate.



Stampsr, P.G. 1976. Vegetation of 3gech Mountain, North
Caralipa. M.5. Thesis, Univ. of Tennessee, Xncxville.

SUBJECT KEYWORDS
vegetation patterns, extent of spruce-fir

RANGE OF COMMUNITIES
morthern hardwoods, ocak forest

GEOGRAPHIC BCOPE
Bescn MEN.

TYPE OF INFORMATICHN
quantitative (no form)
QUANTITATIVE TOPICS

Hotes for Stamper (1976)

This study examined the forests of Beech Mountain in Avery
and Watauga countiss, There is no spruce-£ir forest on Besch
Mountsin but scattersd spruce trees cccur in yellow birch, sugar
meple, red maple, and besch forests. Local residents reported
that thers was an extensive spruce stand, logged 3@ years before.
The spruce is scaktterad on sorth and east slopes around 4690-
sg@d ft. elevation and does nmot cocur higher on the mountain.

Sata from vegetation samples in the different hardwoods
tyoes include spruce as a minor comparent.



Stephens, L.A., Jr. 1963, A Cemparisen of Climatic Elsments at
Four Elevations in the Great Smoky Mountains. M.5. Thesis,
Uniiv. of Tenn., Hnoxwilla.

SUBJECT FEYWORDS
climate, metsorologic patterns, soil moisturs

RANGE OF COMMUNITIES
general southern Appalachian
GECGRAPHIC 5COPE
Great Smoky Mtns.
TYPE OF INFORMATICN
gquantitative
COANTITATIVE TOPICS
climate, soil moisture

Notes for Stephens (1963)

Weather data were collected at 4 stations, including
Newfound Gap (5800 ft.) and Formey Ridge (6360 ft.). These same
data wers used in Shanks (1354), and scme ara published thera.
Various means were calculated, and different calculation methods
wors comparad, Soil moisture and evapcration were calculated.

Temperatures increased with altitude 2t a curvilinpear rata,
with the rate of change less at high elevation. Humidity and
precipitation generally increased with elevation. WVapor prassura
deficit decraased with increasing elevation but differences
between staticns were small.

Total soil moisture balance was always nhigh, excesding field
capacity in every month at the two high elsvation stations.
However, values calculated from monthly mean dats differed fram
those calculated from daily values. Based on daily data, 36 out
of 48 months had a deficit at scme time.



guantitative data evaluation record fot
Stephens (1969)

TOPIC
so0il moistare
METHCDS

Collected weather data at 4 stations in the Smokies, at 1464,
3858, 50808, and 6308 ft. Methods of data collectlcn given 1n
Shanks {1954). Calculated potential evapotranspiration and socil

moisture values (based on an arbitrarily assigned field capacity
of 12 inches).

MUMBER COF SAMPLES: 4 FERMANENT PLOTS: ¥

DATA PRESEMTED
Table and plot of menthly mean vapor pressure deficit, by
station. Table of calculated annual petential evapotranspi-
ration. Monthly soil moisturs content, moisture deficit or
surplus, by plot, calculated from monthly and dally means., Max.
and min. soil moisture in each, by station by menth.

Quantitative data evaluation recerd for
Stepnens (1963)

TCPIC
climate
METHCDS

Collected data at 4 stations in the Smokies, at 1468, 2854, 5000,
and 6308 ft., including Clingmans Dome and Newfound Gag Mathods
are given in Shanks (1934). Obervations cn sncw and cloud cover.
Calculated various means. Calculated mean monthly kemp. based on
24 nourly readings/day, on max. and min. of sach day, and on
4-hour intsrvals,

MIRBEE OF SAMPLES: 4 PERMANENT PLOTS: ¥

DATA PRESENTED
3 of days in each clewdiness class, by station and meonth.
Average 13t and last daks of 32, 36, and 40 degres bemp, at each
station. Elevation lapse ratz of mean, max., ard min. tsmp. by
month for sach interval, Mean monthly temp,., mean max. and min.,
absolute max. and min., by month snd station. Mean menthly tamp,

ent methods, 2Plot of menthlv temp.

rapge oy station. Sreg. dist. of hourly Lemp. rEadings. Mean
‘E:GI'I.L'IJ..-" amidity and St dist. of neurly saadings, Maan monehly
raper Srassuras deficlt, seecip., davag wizh =pd without zracis.

i

]
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stephenson, 5.L. and H.S5. 3dams. 1984. The spruce-fir forest on
the sumit of Mount Regers in southwestern Virginia. Bull.
Torrey Bot, Club 111: &89-75.

SUBJECT KEYWORDS
vegetation sample, soil properties, succession

RANGE OF COMMUNITIES
spruce-£ir
GEOGRAPHIC SCOPE
HMt. Bogers
TYPE OF INFORMATICN
guantitative
QUANTITATIVE TOPICS
vegetation sample & succsssion, soil propertiss

Notes for Stephenson and Adams (1984)

Sampled vegetation and soil in 5 stands near the summit of
Mt. Rogers. Trees ware measured, saplings and shrubs counted,
ard herb cover estimated., Repesseiiakive trees ware cored and
soil samples were taken and analysed.

Fir domianted the canopy and sven more strongly dominated
the reproduction., Trees were small, with very few >3% cm dbh.
The averace age was 76 years for fir, 81 for spruce, with a
maximam of 168 for spruce and 123 for fir. BSoils were low in
nutrients. The soil averaged 56% organic matter and a pH of 3.1.

Comparison with data from Shields (1982) collectsd in the
sama area shows a 30% decrease in fir basal area and 2 31%
increase in spruce basal area. Fir density decreased 38% and
spruce density decrsased £3%. Mountain ash increased 1190@% in
basal area.



Cuantitative data evaluation reccord for
Stephenscn and Adams (1984}

TOPIC
soil properties

METHODS
Sampled 5 stands, on 4 slope aspects ard on ridgetop, on Mt.
Rogers. Tock 4 scil samples in each stand. Analysed % molsturs,

% corganic matter (loss on ignition), texture, P, Ca, Mg, ¥, In,
and M.

NUMBER OF SAMPLES: 20  PERMANENT PLOTS!
DATA PRESENTED

Mean, std., error, and range {(over z2ll stands): % gravel, sand,
gilt, clay, % organic matter, % molsture, Ca, K, Mg, F, 2n, H,
total soluble salts, and pH.

Quantitative data svaluation record for
Stephenson and Adams (1984)

TOPIC
vegetation sample & succession
METHOE

Sampled 3 stands, on 4 slopes aspects and ridgetop, on ME.
Rogers, Measured trees > 2.5 om dbh in 28x3@ m plots. Counted
saplings and shrubs in 4 5x5 m plots. Counted seedlings and
estimated herb cover class, in 18 1xl m plots. Corsd represen-

tative trees (45) and measured their heights.

NUMBER OF SAMPLES: S PERMAMENT PLOTS:
CATA PRESENTED

3lcpes, aspect, canogy nei-:"lt. stand age, total Casal area,
density, number of species, and herb, brycphyte, rock, and dead
woed cover £ar sach plc:nl:. Absolute and relative basal arsa and
density of cancoy species, by aEE‘:.EE, ayaragaed over stands,
Density of seedlings, sapiings, and 5 size classes of trees, v
speciss, aversged over scands. Relative Tover, ralazive
irequency, % prasence ¢f hetls, by speciss, aversged over stands,
“ean Zasal arsa af Tee sTeciss Fsuné in tnis stucy comparad o
Shiaids' {Ll2R2) scudy, snoWiig 3§ Shance.



Stephensen, 5.L. and J.F. Clovis, 1933. Sprucse forests of the
Alleghany Mountains in central West Virginia. Castanea 48:
1-12.

SUBJECT EEYWORDS
vegetation sample, spruce-Iir comparison

RANGE OF CCMMIMNITIES
northern sprecs-£ir

GECGRAPHIC SCOPE
Eastern U.S5.

TYPE CF INFORMATICH
guantitative

CUANTITATIVE TOPICS
vegetation sample

Motes for Stephensen and Clovis (1983)

This paper provides quantitative data on spruce forests in
West Virginia.

The forests in this area are all sscord growth. The
compesition of the strata is discussed, along with the range
amorg stands. Spruce dominated 3 of the stapds sampled, birch
4, and red maple 1, Presence percentages are compared with thoss
in Costing and Billings (1951) for the Smckies and the White
Mountains. Except for the absence of fir hers, the forests ars
not compositicnally different from these b2 the north or south.



Duantitative data avaluation record for
Stegnenscn and Clovis (1983)

TOPIC
vegetation sample

METHCLS
Sampled 8 sites in conjunction with a study of the Cheat Mountain
salamander (Clovis 1979). Sampled 5 randam points on each of 4
transacts 25 m apart. Took point-gquarter semple of treas,
estimated cover of saplings and smaller plants, using 2x10 m
plots for saplings and shrubs, 1x2 low shrubs and herbs. Cored
several representative dominant trees.

HNUMBER OF SAMPLES: 8 PERMANENT PLOTS:

CATA PRESENTED
Eslative basal area, relative densibty, relative frequency, and
importance value (1/3 sum of dominance, density, and cover) for
large (>19 om) and small (2.5-18 om) trees, averaged for 8 sites.
Relative cover, relative frequency, and importance value for
saplings, shrubs, and herbs, averaged over all stands,



Stupka, A. 1964, Trees, shrubs, and wocdy vines of the Crest
Smoky Mountains Hatiomal Park. Univ. of Tenn. Ptess,
Enoxville, Tenn. 186 po.

SUBJECT EEYWORLS
vascular flora

REANGE OF COMMUMITIES

general southern Appalachian
GECQGRAPHIC SCOPE

Great Smoky Mtns.
TETE OF INFORMATICH

qualitative, taxonomic Key
CUANTITATIVE TOPICS

Motes for Stuprka (1964)

Primarily a book for identifying woody plants, Heys basad
on vegetative characters are given. The preface contains a very
brief account of early botanical expleration, scientific studies,
and logging in the hardwood forests.



Sullivan, J.H., J.D. Pittillo, and G.A. Smathers. 1988. Dispersal
and establistment of red spruce and Fraser fir in three bald
areas of the scuthern Appalachinas. USDI National Park
Service, Southeast Regional Office, Research/Rescurce
Manegement Report No. 41.

SURJECT KEYWORDS
seed dispersal, succession, tree repreoduction, vegetation sample,
tree age, tree growth, community maintsnance

FANGE OF CCMMIIHITIES
grassy bald, heatnh bald, spruce-fir

GEQGRAPHIC SCOPE
Balsam Mtns., Craggy Mtns.

TYPE OF INFORMATION
guantitative

QUANTITATIVE TOPICS

seed dispersal, tree age & tree growth, vecetation sample

Motes for Sullivan, Pittillo, and Smathers (198d)

This study focusas on limitations in seed dispersal and
establishment as a factor maintaining balds.

Sticky seed traps were placed in 3 sites to collect wind-
dispersad seeds., Only cne sits (Judaculla Fields) caught any
spruce or fir seeds, and it only caught 8. Reason may be poor
seed year and aphid infestation of surrounding firs. Sites in
the Craggy Mountains were top far from seed sources.

Trees that prasumably supplied seeds to Judaculla Fields
were cored. Average age was 30 for fir, 38 for spruce.

Plots were sampled for species cover and Fir seedlings wers
tested for association with other species, 47% of the plots had
fir seedlings, only one had spruce, Fir was only 1.35% of
cover. The only significant assoclation was a positive
association with Polytrichum, but this may be spurious result of
melgiple tests, 30% of the fir sesdlings were damaged over the
winter, a relatively mild winter.

Forests around Judaculla Fields were logged in the 1948's,
This may have temporarily slowed the invasion of the bald. Neow
that trees are maturing, the rate may i{ncreass,



Quantitative data evaluation record for
Sullivan, Pittillo, and Smsthers (13E0)

TORIC
seed dispersal

METHCCS
Studies done in Judaculla Field, (a grassy bald surrounded by
spruce-fir}, Craggy Dome, and Craggy Flats (heath balds). Sticky
seed traps, 1 sguare meter vertical sheets, sticky on both sides,
were set oriented in 2 diffsrent directions. 2 sheets at Craggy
Come, 8 at the other sikes. Spruce and fir seeds were counted
ard the directicn they had come from noted.

NUMBER OF SAMPLES: 18 PERMANENT PLOTS:

CATA PEESENTED
Direction ard species of each spruce and fir seed trapped, for
each trap. (8 trapped at Judaculla, none at other sites.)

Quantitative data evaluation record for
Sullivan, Pittillo, and Smathers (1983)

TOPIC

vegetation sample
METHODS

Sampled at Judaculla Fisld, a2 crassy bald, Established 5x6 meter
quadrats. Sampled 15 alternating 1/2x2 m subolots on each
guadrat. Estimated cover of each species, Calculatad ralative
cover and relative frequency. Did chi-square test on 2x2

contingency tables for associskioa of Fraser fir seedlings with
other species.
NUMBEER COF SAMPLES: 6d PERMAMENT PLOTS: ¥

CATA PRESENTED
Averzge ralaktive cover and % fraauency for plants in plots.
Al=so presents monthly taEmperatures for Richland Zalsam Mountains,
Zer L331-1956 (from Pittille and Snathers) and 1379-39
runeuil Lsned) .

Z3W Zata Zrom parmanent Siots fs stapsd lea chp Axchoiogs gh

Western Zarsliina Snirsesivy.



Quantitative data evaluation record Ior
gullivan, Pittillo, and Smathers (1388)

TOPIC
tree age & tres growtn

METHCDS
Study site at Judaculla Field. GSampled spruce and fir trees of
repreductive age on the edge of the bald, presumably the sesd
source for ktrees invading khe beld. Measured dbh and cored
trees for age. Calculated average growth rats.

MUMBER OF SARMPLES: 86 FEAMENENT PLOTE:

DATH PRESENTED
Range and average of age, dbh, and growth rate, by species.
Raw data for age and cbh.
Dizgrams of wvegetational structure at bald margins,



™A (serles). Precipitation in Tennessee River Basin. Tennesses
Vallay Authority, Division of Watsr Management, Data
Services Branch.

SUBJECT KEYWORDS
climate, nydrology

FANGE OF COMMUNITIES

general scuthern Appalachian
GEOGRAPHIC SC0PE

Southern Appalachians
TYPE OF INFORMATION

guantitative, map
QUANTITATIVE TOPICS

climate & hydrology

Hotes for TVA (series)

This series Of monthly reports has been issued since 1938,
Hecent reports have a complete listing of precipitation by day
for sach of the numerous rain guage stations in the TVA area.
Mone of these stations is in the spruce-fir zone or at high
elsvation. Ischyet maps show distribution of rainfall in the
region. Departures of monthly precipitation over the past 12
months in each of 6 subregions are given. Streamflow at salected
stream guages, precipitation and runoff in selected gaged
watersheds, and evaporation at several stations are also given.



guantitative data evaluation record for
TVA (series)

TOFIC
climate & hydrolegy

METHODS
lsed data from a large mamber of weather skations and stream
gauges throughout the TVA region.

NUMBER OF SAMELES: PERMANENT FLOTS:

CATA PRESENTED
Cata are given for each month in a monthly report, dating back ko
1938. Precipitation day at each rain gauge station. Isohyet
map of month's rainfall in the Tennessee basin. Rainfall and
runoff in selected watersheds. Departures of monthly precip.
in & subregicns of the Tennessee basin from the B5-year mean.
streamflow at selected stream gauges. Evaporation at 4 land-pan
stations.

Quantitative data evaluation record for
TVA (serias)

TOPIC
Climate & hydroloay
METHCODS

Used data from a large number of weather stations and stream
gauges throughout the TVA region.

SUMBER QF SAMPLES: PERMANENT PLOTS:

DATA DRESENTED
Data are given Eor each month in a monthly report, datirg back to
1938, >Srecipitation by day at each rain gauge staticn. Ischyet
map af menth's rainfall in the Tennessse bagin, Rainfall ard
rupoff in salected watsrsheds. Ceparturss of monthly orecip. In
A subregicns of “he Tennesses Zasin Ircm the 35-year Tean.
Streamflow at salected stream Sauges. ovapcracion at 4 lang-zsn
staticns,



Tanner, J.T. 1963. Mountain temperaturss in the scutheastern and
southwestern United States during late spring and early
sumer. Journal of Applled Meteorology 2: 472-483.

SUBJECT EEYWORDS
meteorologic patterns, microclimate

FAMNGE OF CCMMUMITIES
general
GECGRAPHIC SCOPE

Great Smoky Mtns,, Southwest U.S.
TYPE OF INFORMATION

guantitative
QUANTITATIVE TOPICS
metsorologic patterns

Hobkes for Tanner (1963)

Studied the relationship of temperature to altitude in the

Great Smoky Mountains and Chiracalua Mtns., in April-July,
looking at daily wet-bulb max, and dry-bulb max., min., and
average. 4 recorder stations were placed under tres cancpy 8
feat above ground in each area. Smokies stations included
Newfound Gap arnd some additional data from ME. LeConte lodge.

Linear regressions were calculated to pradict esach station's
tamp. from a U.5. Weather Bureau station. All of the Smokies

dry-bulb regressicns had slopes significantly <1, indicating that
temperature lapse rate depended on temperature. Changes in temp-
erature were less at higher elevation than low. About half of
tha Smokies regressions were significantly different between July
and April-Juns.

An isotherm map of max, wet and dry-buldb tempearatures was
drawn for [eConte Cresk, using station and supplemental data. <In
the north-facing slope the temperatures followed alevation, but
on the south-facing slope the isotherms were perpendicular to
contours and were more ralated o exposure. Cool temperaturas
were displaced far downslope immedistely adjacent to the crsaelk.
This may e due %o lack of hezting because of dense shede.



Quantitative data evaluation record for
Tanmar (1963)

TORPIC
Meteorologic patterns

METHCOS
Recorded wet and dry-bulb temp., at 4 stations sach in the Smwokies
and in Chiracahua Mtns, AZ, and used weather station records.
Took supplemental readings between stations. Calculated linear
reqressions of each temp. reading (daily max., min., and average
dry-bulb, and max. wet-bulb) at each station vs. the 0.5. Weather
Bureau station. 3 time pericds analysed separately if sig. diff.

HUMBEE OF SAMPLES: PERMANENT PFLOTS:

DATA PRESENTED
Regression egquations for each station vs. reference station, for
the 4 temp. readings, for each period that was significantly
different. Plots of temp. vs. elev, (derived from regressions)
for 13 degree base temp. intervals, for the 4 temp. readings for
each site. Isotherm pleot of max. daily dry and wet-bulb temp.,
LeConte Creek valley, based on station and supplemental data.
Mean and std. dev. of daily temp. range at each staticn for each
period. Plot of daily course of max. wet and dry bulb temp. at
Smokies 3200 ft. station.



Thor, B. 1966. Christmas tree ressarch in Tennesses. Amer.
Christmas Tree Journal 18(3) :7-12.

SUBJECT KEYWORDE
tree plankting, tree growth

RANGE OF COMMUNITIES
plantation

GECGRAPEIC SCOPE
Tennessee

TVPE QF INFORMATICH
gualitative

QUANTITATIVE TOPICS

Motes for Thor (19%66)

Results of ongoing and completed Christmas tree growing and
marketing research in Tennessee. Species included in one or more
of the studies were Fraser fir, white fir, Norway spruce, blue
spruce, white spruce, Douglas-fir, Scotch pine, wnite pine,
Austrian pine, red cedar, and Arizona cypress. Research tepics
were seed scurce testing, propsgation by cuttings, cultural prac-
tices, amd consumer preferences. 57 of 675 Fraser fir cuttings
from Great Smoky Mountains rooted and it was concluded that other
methods of orchard establishment might be more suitable. Differ-
ences in reoting ability were discussed. S5Sod was said to e
cetrimental to establishment of Fraser fir transplants in aban-
doned pastures. Nitregen and potash fertilizers added at the
time of planting resultad in decreased survival of Fraser fir.

Data were presented on the effects of shearing the leaders of 309
Fraser firs,



Thor, E., and P.E. Barnett. 1974. Taxonomy of Abies in the )
scuthern Appalachians: wariation in balsam monoterpsnes and
wood properties. Forest Sci. 20: 32-4d.

SUBJECT KEYWCRDS
fir taxoncmy

RANGE OF COMMUMITIES
spruce-fir
GEOGRAPHIC SCOPE
Sguthern Appalachians, Mortheast (1.5.
TYPE OF INFORMATICM
quantitative
QUANTITATIVE TOPICS
fir taxcnomy

Motes for Thor and Barnett (1974)

Examined the question of the taxoncmic relatiens of balsam
fir, Fraser fir, and the intermediats populations, Balsam in
bark blisters and cores of wood were collacted from 19 trees in
each of 5 stands of each taxonomic group. Terpenes in the balsam
were identified and measursed with gas chromatograchy. Wood
weight before and after organic extraction and length of
tracheids were measured. The rslative content of the 5 major
monoterpenes showed a clinal variation from north te south. A
similar pattern was found for wood extractives, which increased
northward., Only onme terpene varied with season.

The intermediate fir populations were not more variable than
others, as would be expected if they were a hybrid group.

There was also no sharp break in characteristics between the 3
groups. The 3 groups appear to be remnants of a former continu-
cus clipe in characters, The authors propose the recoanition of
only one species of fir, with 3 varietles.



Quantitative cdata evaluation record Sor
Thor and Barnett (1974}

TOPIC
£ir taxonomy

METHCDS
Sampled 5 stands each of balsam fir in PA and WY, Fraser fir in
the southern Appalachians, and intermediate f£ir in WV and VA,
Collected balsam from bark blisters and took cores of 10 trees/
gstand, Identified and measured tsrpenes by gas chromatography.
Measured radial growth for age 18-25 vears, specific gravity of
wood before and after organic extraction, & length of tracheids.

NMUMBER COF SaMeLES: 158 PERMAMENT PLOTS:

DATA PRESENTED
Relative amounts of the 5 major terpenas in each stand. Graph of
mean, std. error, and range of alpha-pinene and beta-phellandrene
by stands arranged ¥ toc S. Variance components of wood measures
for taxonomic groups, stands, and trees. Mean and range of stand
means of all wood characteristics for the 3 fir groups. Coeffi-
cients of variation for the 5 major terpenes and all wood charac-
teristics of the 3 groups. Contour plet of stand mean % alpha-
pinene vs. latitude and longitude.



U.5. Weather Bureau (series). Climatological Data.

SUBSECT EEYWOERDS
climats

RARNGE OF CCMMUNITIES
gensral

GECGRAPHIC 5COPE
u.5.

TIPE QF INEORMATICH
guanktitative

QUANTITATIVE TOPICS
climats

Motes for 0.5, Weather Bursau (series)

Climatolegical reports have been issued monthly for sach
state since 1914. From 1971 to the present they have been
issued by NOAA. Before 1971 they were published by the 1.5,
Weather Bureau. BHeports contain daily maximum temparaturs,
minimum temperature, and precipitaticon, and additicnal summarized
menthly data, including heating and cooling degree days, amount
of snew on the ground, etc. They contain evaperation, wind, and
so0il temperature for a few stations.

Most stations ars near towns at low elevations. A few high
altitude stations, such as Mt. Mitchell and Crandfather Mtn., are
included for part of the time period. ;

Data £rom these reports have been usad or clted in numerous
studies included in this biblicgrachy.



Quantitative data evaluation record for
U.5. Weather Bureau (seriss)

TORIC
Climate
METHCDS
Data from numerous weather stations throughout the country.

NIRMBER OF SAMPLES: PERMAMENT PLOTS:

DATA PRESENTED
Data vary with age of rsports. More recent years contain menthly
average max., ave, min., ave, temperature, departurs from normal
monthly max. and min, temp., heating and cooling degree days,
total precipitation, amount of snow on ground, and daily max.,
min, and percipitation for each of the stations. They also
contain evaporation, wind, ard soil temperature data for a small
nanber of staticns. Older reports have additicnal data,
including hourly precipitation readings at sach station.



USCA, Forest Service. 1347. Bibliography of the Appalachian
Forest Experiment Station, 1921-1946. Southeast. For. Exp.
Sta., Asheville, NC. 192 pp.

SUBJECT KEYWOERDS
oibl iograpny

RANGE OF COMMUNITIES
general Southeast=rn
GECCGRAPHIC SCOPE
Southeast
TYPE CF INFCRMATICHM
qualitative, bibliography
QUANTITATIVE TOFICS

Notes for USDA, Forest Service (1947)

After the Appalachian Forest Experiment Statlon was recrgan-
ized into the Southeastern Forest Experiment Station on July 1,
1946, a bibliograghy was prepared covering ressarch done by
Appalachian Station personnel or collaborators, References,
including abstracts, were grouged into the following categories:
fire, forest economics, Eorest entcmology, forest metscrology,
forest patholeogy, forest products, forest regeneration, forest
resource and industry statistics, forest soils, general forestry,
grazimg, instruments and devices, mensuration, silviculture,
watershed management, weather damage to forasts, and miscella-
neous., Also included was a separate list of publications on nava
stores done at the Lake City Branch, Florida, under the jurisdic-
tion of the Southern Forest Experiment Station from 1921-1946.



valentine, D.W. 1984. Forest vegetaticn in relation te soils and

other environmental charactsristics in the Black Mountains
of ¥orth Carolina. M.S5. Thesis, Duke University.

SUBJECT EEYWORDS

vegetation sample, vegetation patterns, soil properties,
vegetation-envirorment relaticnship

RANGE OF COMMINITIES

general southern Apralachian

GECGRAPHIC SCOPE

Black Mtns.

TYPE OF INFORMATION

quantitative

QUANTITATIVE TOPICS

vegetation sample & vegetaticn-envirorment relationship,
soil properties

Mortes for Valentine (1984}

This study usaed several multivariate methods to study the
relationship of vegetation and environment in the Black Mountain
Bessarch Matural Area in the Middle Creek wabershed. Data wera
taken in 8 subjectively located plots, 5 in spruce-fir, to sup-
plement data collected by Don Mcleod on nardwood forests., Over-
story and understory trees were tallied Ly dbh, solils were
sampled, and envircrnmental variables measured. Yegetztion analy-
giz methods included SAS CLUSTER, TWINSPAMN, and DECORANA.
Spruce-£fir forests were clearly separated from hardwood forests
by DECORANMA. They were removed and the remaining data ordinated
again before further analysis. Rank corrslations of axes with
sail and other envircomental variables were done. The lst axis
was related to soil textura, P, and potential insolation. Diract
gradient analyses of species were done using elevation and
3 sand, % clay, potential insolskion, and P. Spruce, Iir, and
mountain ash were separated from other species by elevation and
had a broad range on the other gradisnts.



Quantitative data evaluastion record for
Valentire (1984)

TOPIC
vegetation sample & vegetation-snvirornment relationship

METHCDS
Sampled 8 subjectively lecatad plots,; 5 in spruce-fir, in the
Middle Creek watsrshed in the Black Mtns. Also used data on
hardwood plots frem Don McLeod. Tallied overstory and understory
trees >5 om dbh, Did classificatien (SAS CLUSTER and TWINSPAN)
and ordination (DECORAMA) on tres data. Correlatsd with envi.
data, Did direct gradient analysis on highly correlated factors.

NUMBER COF SAMPLES: 8 PERMANENT PLOTS:

DATA PRESENTED
Density, basal area, and importance value (% density+ibasal arsa)
for overstory, understory, and sum, for each plot. Dendrograms
of classification results, Plots, mean, max., min., 25th and
75th percentile of distribution of tree specles on direct ordina-
tions usimg elevation vs. % sand, % clay, potential insolatien,
ard P.

Quantitative data evaluation record for
Valentine (1984)

TOPIC
soll properties

METHCODS
Sampled 8§ subjectively located plots in the Middle Cresk water-
shed in the Black Mtns. Collected soil at 0-10 om, 10-20 cm, and
>28 cm deep., Also measured soil horizon thickness, % rock cover,
topographic position, and potentlal solar heam insolation index.
Measured disturbed bulk density, btexture, % organic matter, Ca,
K, Mg, pH, total N, and PO4-P, Did Spearman rank correlations.

NUMBER OF SAMPLES: 8 FPERMAMNENT PLOTS:

DATA PRESENTED
Soil gH, Ca, %, Mg, PO4-P, total ¥, bulk density, % organic
matter, § sand, % silt, and % clay for each depth in each plot.
Slope, aspect, % rock cover, tooograpnic position index (% of
distance betwesn ridgerkop and valley), and potential insalation
for sach plot, Scil horizon thickoess in each plot.
Corrslations amcng soil and sther snvizommental variable=, and
with vegetatiosmal ardinablicon aras,



wahlepberg, W.G. 1951. Planting in the southern Apralachian
spruce-fir type, J. For. 49: 589-571.

SUBJECT KEYWCROS
tree planting, forest management, exotic plants

RANGE OF COMMIWITIES
spruce=fir
GEOGRAPHIC SCOPE
Balsam Mtns.
TYPE OF INPOUBRMATICN
gquantitative
QUANTITATIVE TORICS
tree plankting

Motes for Wahlenberg (1951)

Gives 13 year results of experiments on planting methods.
3rd year results were given in Minckler (1945). Randomized block
experimental plots were established in 1940 in cutover land at
5508 ft., in Pisgah Mational Forest in the Balsam Mtns, L0
treatments, including soil preparation, burning, fertilization,
plant hormones, ard release after several years, were applisd,
but the fertilization and hoermone treatments were found unsuc-
cessful after 1 years and were not included in this study.
Seedlings of red spruce and red pine were planted,

Release from brush competition was the most important facter
influencing seedling success. Unreleased sprtuce (various trsat-
ments) averaged 67% survival amd 1.6 i, tall after 18 years,
while spruce released in the lst and 5th year averaged 50% survi-
val and 3 feet tall. BRed pine grew faster but had poorer survi-
val. It is concluded that at least 2 release cuttings of brush
are needed to insure establishment, and that 1f Sunds are not
availzble for cutting, planting should not be done.



ouantitative data svaluation record for
Wahlenberg (1951)

TOPIC
tree planting

METHCOS
Planting plots were estasblished in the Pigeon River watarshed
(Balsam Mtns.) in Pisgah National Forest in 1945, 6 randomized
blocks, with 19 treatments were established. Treatments included
clearing, soil preparation, burning, fertilization, and plant
hormenes. Seedlings of red spruce and red oine were planted,
Survival and growth were measured 10 years later.

HUMBER OF SAMPLES: 6 FERMANENT PLOTS: XY

DATR PRESENTED
Percentage of planted trees surviving and thrifty im 1959, for
5§ treatments {excluding hommons and fertilization treatments).

Average height of seedlings in 3rd and 1@th year for the 5 traat-
ments.



wWard, D.B. 1962. The first record of Fraser fir. Castanea
27: 78=79.

SUBJECT ¥EYWORDS
Fir taxonomy

BEANGE CF -’I-I"!.‘“J.IF':IETIE
spruce-fir
CEOGRAPHIC SCOPE
Southern Appalachians
TYPE OF INFCRMATICH
cqualitative
QUANTITATIVE TOPICS

Motes for Ward (1962)

& brief note suggesting that a specimen described by
Thomas Walter in 1788 (and no longer in existence) may have been
Fraser fir. Thiszs was 26 years befora Frederick Pursh's
description and naming of the species.



ward, J.D. 1974. Status of Balsam %Weoolly Aghid, Adelges piceae
{Ratz.} on Rean Mountain, Toscane Ranger District, Pisgah
Naticnal Forest, M.C., 1374. USDA Torest Service, Division
of Stata and Private Forestry, Scutheastern Area. [EDOIc
Mo, T3=1-3.

SUBJECT KEYWORDS
EWA infestation lavels

RANGE OF COMMIMITIZES
spruce-fir
GEDGRAPHIC SCOPE
Roan Mtn.
TYPE OF INFOEMATICH
quantitative, map
QUANTITATIVE TOPICS
BYA infestation levels

Motes for Ward (1974)

This repork gives results of an intensive survey for balsam
woolly adelgid on Rcan Mtn. The national forest has carried on a
vigorous suppression program involving cutting infestad trees,
spraying, and silvicultural metheds.

aarial photographs were taken in August 15974 and examined
for areas of dying trees. Intensive ground survey was done on
stards in the protection zores. &7 variable-sized prism plots
were tallied and checked for infestation.

Results show a considerable increase iIn infestation since
1973, with large numbers of new infestations, expansion of
existing infestations, and tree mortality. Heavy infestation and
mortality occurrad near Carvers Gap Plenic Area, with light o
heavy in%astatic—n along Balsam Road and in the Fhodocendron
Gardens, and heavy infestation in the lower half of the
oroduction aresa.



cuantitative data eveluation recard for
Ward (1974)

TOPIC
BWa infestation levels

METHCDS
Tock aerial photos of most of the spruce-f£ir area on Roan Mtn.
and examined for infestation. Sampled all stands within the
protection zones established along roads e2nd in accessible areas,
Sampled &0 prism plots at 5-chain intervals. Tallied ktress >3"
dbh in 2" diameter classes., Examined tress for severity of
infestation, including climbing several tress to check crowns.

WUMBER OF SAMPLES: 64 PERMANENT PLOTS:

DATA PRESENTED
Table of area of host bype, stems/acre, % fir and spruce in
stand, % fir infested, and sstimated numbers of fir infested, for
gach of the 4 protection zones {Carvers Gap Picnic Area, Balsam
Road, Rhododendron Gardens, and the seed production area).
Map of infestations throughout Roan Mountain,
Severity of infestation and mortality are discussed.



Ward, J.D., E.T. Wilson, and W.E. McDowell, 1972. Status of the
Balsam Woolly Apnid in the Southern Apralachians - 1971,
USDA Forest Service, Division of State and Private Forestry,
Southeastern Arsa. Report No. 72-1-21.

SUBJECT FEYWORDS
BWh spread, EWA control

RARNGE OF COMMUMITIES
spruce-£ir
GEOGRAPHIC SCOPE
Southern Appalzchians
TYPE OF INEORMATICH
qualitztive, map
QUANTITATIVE TOPICS

Motes for Ward, Wilson, arnd McDowell (1972}

~ This report describes the status of infestations of that
time. Aerial and sticky trap surveys were conducted as in
pravicus years.
Two mew infestations were found in the Salsam Mtns. (one
in 2 plantimg) and 2 on Roan Mtn. Known infestations in these
areas and at Grandfather Mtn., and the Great Smoky Mins. continued

to expand. Suppression of infestaticns in plantations at Moses
Cone Memorial Park and in the North Carolina ssed nursery at
Crossnore were successful. Mt. Rogers is the only major fir
area not infested, Several areas of dying trees, primarily fir
but scme spruce, were found on Mt., Rogers but wood and bark
samples failed to reveal any pathecens. Maps are given of the
infested arsas in each mountain range.

Control measures are discussed. Chemiczl control on

irdividual trees is the only effective control. 1/8% lindane is
recomended, with lime sulfur as an alternative.



Ward, J.D., E.T. Wilson, and W.M. McDowell. 1973, Status of the
Balsam Woolly Aphid in the Scuthern Appalachizns - 1972.
USDA Forest Serviece, Divisiocn of State and Private Forestov,
Southeastern Area. Repocrt 73-1-35.

SUBTECT KEYWCRDS
iR spread

FAMGE OF COMMUMITIES
soruce-£ir
GEOCRAEHIC SCOPE
Southern Appalachians
TYPE OF INFORMATION
map, qualitative (some figurss)
QUANTITATIVE TOPICS

Notes for Ward, Wilson, and McDowell (1973)

This report describes the status of infestations at that
time. Aerial surveys and sticky slide traps wers conductsd in
previous years.

Hew infestations were found at Shining Rock Wildernmess in
the Balsam Mtns., on Grandfather Mtn., and Roan Mtn. A potential
area, not ground-checked, was found near Clingmans Dome in the
Smokies. Results of the NC Div. of Forestry trapping at Mt.
Mitchell showed a substantial increase inside the protecticn
zone, which was sprayed in 1972 for the first time since 1367.

Severe mortality occurred in older infestaticns in the
Balsam and Great Smoky MEns. Two new spots of tres mortality on
Mt. Rogers were not caossd by balsam woolly adelgid, and this
area remains free of infestations.

Maps are given of the infested arsas in each mountain range.



Weaver, G.T. 1972. Dry Matter and Nutrient Dynamics in Red
Spruce-Fraser Fir and Yellow Birch Ecosystems in the Balsam
Mountains, Wastern North Carolina, PhD. Dissertation,
University of Tennessse, Xnoxville.

SUBFECT BEEYWOEDS
vegetation samples, bicmass, production, nutrisnt cycles,
nutrient pools, soil properties, precipitation chemistry
RANGE OF COMMUNMITIES
spruce-fir, northern hardwoods, high elevation successional
GEOGRAPHIC SCOPE
Balsam Mktns.
TYPE OF INFORMATION
guantitative
QUANTITATIVE TOPICS

biomass & production, vegetation sample, nutrient cycles & nutrie

nt pools, soil properties, precip. chem.

Motes for Weaver (1972)

This study measured net annual primary production and fluxes
of Ca, K, Mgy, and P in spruce-fir, mature yellow birch in rock-

filled coves, and immaturs yellow bizch on burned spruce-fir

gites, The sample area was betwesn Woull Bald and Wesner Bald in
the Balsem Mtns. Yeogetation was sampled and estimatss of biomass

chtained by allometric every-tres sumation for plants > .5 m

tall. The 4 nutrients were analysed in biomass, litter, seoil
horizons, precipitation, throughfall, and stemflow. Estimates

were made of pools of the nutrients in different ecosystem compo-

nents and of the flux between them.

Dry matter production was 3-13 t/ha/yr and was highest in
spruce-fir. Above-grourd bicmass was 188 t/ha in spruce-fir,
154 in mature birch, 182 in successional birch. In spruce-fir

the forest floor was the most important sink of K, Mg, and P, and

vegetation the most ilmportant for Ca. Order of intensity of
nutrient cycling rates was Ca<X<Mg<P. Cycling intensity in
spruce-fir was less than matura birch and more than imaturs
birch. Littsrfall was the major transfer path for Ca, Mg, and
7, but throughfall was ecual to litterfall faor X.



fQuantitative data evaluation record for
Weavar (1972)

TORIC
nutrient oycles & nutrisnt pools

METHCDS
Usad plant tissue from samples. Analysed 608 tissue samples and
275 litter samples for Ca, ¥, Mg, P. Estimatsd total amounts of
these nutrients and fluxes of them, based cn concentratiocns and
estimated biomass, production, and litterfall values.

MUMBER OF SAMPLES: PERMPANENT PLOTS:

DATA PRESENTED
Mean and std. error of Ca, K, Mg, and P in tres boles, saplings,
ard shrubs, by species. Mean and std. error of concentrations in
various plant components of spruce, fir, and birch, and other
woody species, in herbs by species, and in litterfall. gZstimated
total amounts of Ca, K, Mg, and P in components of each stratum
ard in litkerfall in spruce-fir, successional birch, and matura
birch. Estimated annual accumulation of Ca, K, Mg, and P in
cemponents of sach stratum of each community.

Quantitative data evaluation record for
Weaver (1972)

TOPIC
vegetation sample

METHCDS
Sampled sites selected from a preliminary survey, in spruce-fir,
suceessional birch, and mature birch, in the Balsam Mins. 48
.84 ha plots for canopy, 20 .#9 ha plots for lower strata.
Measured dbh of trees >2.54 cn. Measursd heignt, crown dia.; and
cored 19 trees/plot, Harvested herbs 3 times. Estimatsd bryvo-
ohyte biomass in 108 18x18 om quadrats.

MUMEER OF SAMPLES: 48 PERMAMNENT PLOTS:

DATA FRESENTED
Imoortancs values, mean and maximum age, of spruce, fir, and
birch, tree apd shrub stratum density and basal area, and tree
oole volume, in each of the 4F plobs. Mean apd std. dev. of
frecuency, densikty, ard basal area of tress, tall snrubs, and low
shrubs, for sporuce-Iir and yellow birch ecosvstems. Trecuency,
clipping weight, and ralztive clipoing weight Sor woeody regen—
@ration and nerbs, in spruce-£ir arnd yellow birch ecosvstams.



Quantitative data svaluation record Zor
Weaver (1972)

TOPIC
Biomass & production

METHCDS
Sampled in spruce-fir, successional birch, and maturs birch.
Measured woody plants in plots. Harvested herbs 3 times, col-
lected litterfall and large branchfall. Estimated bryophytes in
quadrats, Detailed measurements of components of 75 cancpy trees
and 67 others. Constrvocted ragressions to estimate biocmass com-
ponents components from dia., and prod. from radial increment.

HIMBEER OF SAMPLES: 448 PERMANENT PLOTS:

DATA PRESENTED
Estimated tree-tall shrub, sapling-low shrub, wocdy regeneraticn,
nerb, and bryophyte bicmass for each plot. Mean and std. dev. of
bicmass of plant parts in spruce-fir and birch ecosystams.
Correlations of biomass and production of plant parts of each
stratum and litter in spruce-fir & birch, with various site
physical and soil data. Estimated mean and std, dev. of above-
ground net primary production of spruce-fir, immature birch, and
mature birch, Estimated mean and std. dev. of net assimilaticn
rates & leaf efficiencies. Correlation of net prod. with litter,

fuantitative data evaluation record for
Weayer (1972}

TOPIC
soil properties
METHCODS

Sampled soils in 20 of the vegetation sample plots. Collected
0l and 02 horizons in 4 1 sg. dm. guadrats/plot, litter and humus
in 5 1 sg. dm. gquadrats. 0Dug 1-2 soil pits per plok, described
soil morphology and sampled each herizon. Analysed for bulk
density, color, pH, organic matter, particle size, exchangeable
Ca, Mg, K, cation exchangs capacity, and P, for each horizcn.

NUMBER OF SAMPLES: PERMENENT PLOTS:

DATA DRESEMTED
¥Mean and std. dev. of thickness, bulk density, and dry wt. of Q1
ard 02 horizons in spruce-fir, successional birch, and matuts
Birch, and correlations of dry wt. with various site and stand
properties. Mean and std. dev. of organic matter, oH, Ca, &, Mg,
P, catien exchange Capaciby, basse saturation, Zulk densiky, and
sarticle size dlistribution, for spruce-ilr amd Slrch. Mean and
ged, arror of of; Ca, %, Mg, ard 2 in Litker, 01, and O2 horlzons
in soruce-fir and birch. Mean and sid, dev, total amoont of Zlne
carticlas, Za, ..Mz, and 2 1 Al 31 and Zh norizons af sach.



Quantitative data evaluation record for
Weaver (1972)

TORIC
precip. chem.

METHODS
Collecked gross precipitation at 5 locatiens, 5/23/6%-6/6/70.
Collected throughfall in 12 stands, placing 4 collectors at
rarndom locations each month, collected at Z-wesk intervals,
Collected stamflow on 24 trees, raprssenting various sizes of
soruce, fir, and birch., Analysed collected water for Ca, K, Mg,
and P.

NUMBER OF SAMPLES: 3 PERMANENT PLOTS:

DATA PRESEMNTED
amount of gross precipitation and throughfall, and 3 stemflow.
Mean and std. dev. of % apparent and adjusted interception, for
spruce-fir and birch, in June-Nov. and Nov,-June. Mean and range
of concentration of Ca, K, M3, and P in gross precip., in
throughfall in each community, and in stemflow in each species.
Maan and std. dev. of total amount of Ca, ¥, Mg, and P in precip.
components in each comunity, June-Nov., Nov.-Jure and all year.
Estimated annual amounts of transfer components of the nutrients
between ecosystem compartments in each community.



Weaver, G.T. 1975. The gquantity and distribution of four

nutrient elements in high elevation forest ecosystems,
Balsam Mountains, NC. In: F.G. Howell, J.B. Gentry, and
M.H. &mith (eds.) Mineral Cycling in Scutheastern Bcosys-
tems. Procsedings of a symposium, ERDA, Tech. Info. Center.

SUBJECT XEYWORDS

nutrient pools, nutrient cycles, soll properties

RANGE OF COMMIMITIES

spruce-fir, northern hardwcods

GEOGRAPHIC SCOPE

Balsam MEns.

TYPE CF INECRMATION

quantitative

QUANTITATIVE TOPICS

nutrient poels, soil properties

Notes for weaver (1873)

Measured quantities and distribution patterns of Ca, K, Mg,
and P in immature spruce-fir, mature yellow birch, and succes-
sional yellow birch ecosystems, located between Wolf Bald and
Wesner Bald in the Balsam Mtns. More detailed reporting of
methods and results is contained in Weaver (1972). Dry weight
estimates for strata of vegetation, forest floor, and soil were
made oy an every-tres sumation method, using data from plot sam-
oles and regression equations developed from dimension analysis
of trees and shrubs in the area, Nutrient concentrations in
plant parts were determined from samples and multiplied by dry
welghts to determine total pools. 3501l and forest floor (Ol & Q2
horizons) pools were calculated from sample concentration and
bulk density.

Felative smounts of the nutrients in all 3 ecosystems were
CarMg>»P, Only P differed significantly between mature ard
Lmmature eccosystems, Vegetation was the largest pool for Ca, and
forest floocr was largest for the others, Distribution of nutri-
ents was not prococtional to the distribution of dry matter.

Herb layers, including ferns in the spruce-fir anc mosses in the
maturs birch, wers important nutriesnt pcols.



Quantitative data evaluation record ot
weaver (1973)

TOPIC
soil properties

METHCDS
Sampled immaturs spruce-{ir, mature yellew birch, ard succes-
sional birch in the Balsam Mtns. Colected forest floor (Ol & O2
horizons) and large litter in pleots. Collected soil by horizon
in 1-2 pits/vegetation plot. Analysed soil for Ca, K, Mg, and P

- .

MUMBER OF SAMPLES: 20 PEAMANENT PLUTS:
DATA PRESENTEL
Mean and std. error of amounts of Ca, Mg, X, and P in forest

floor and scil, and % distribution by stratum, for each forest
type.

Ouantitative data evaluation record for
Weaver (1375)

TOPIC
mutrient pools

METHCDS
Sampled l4 immature spruce-fir, 2 maturas yelleow birch, and 4 suc-
cessional birch stands in the Balsam Mins. Measured trees & tall
shrubs (>2.5 cm doh) in .04 ha plots, shrubs & saplings and woody
regeneration in subplots., Measured nutrient conc. in sampled
plant parts. Estimated nutrient pools from muirient conc. and
dry wt., estimated by every-tree summaticn of wkt, of components.

HUMBER GF SAMPLES: 28 2 PERMANENT PLOTS:

CATA PRESENTED
Mean and std, srror of amounkts of Ca, Mg, X, ard P in abeveground
vegetation, amd 3 distribution by vegetational strata. Mean and
td. erfor of % distribution of nutrients in boles, branches, and
foliage of ktres + tall shrub stzatim,



weaver, G. T., ard H. R. DeSelm, 1973, BHiocmass distributional p
atterns in adjacent coniferous and deciducus Iorest ecosyste

ms. P, 413-427 in Proc. of the Working Party on Forest Bicm
ass, Univ. of Maine Press.

SUBJECT KEYWORDS
Biomass, Mutrient pools, Prodection, Soil properties

BAMGE OF COMMUNITIES

Spruce=£fir, Worthern hardwoods
GECGRAFHIC S20FE

Balsam Mtns.
TYPE OF INFORMATION

Quantitative (mo form)
QUANTITATIVE TOPICS

Motes Ffor Weaver amd DeSalm (1973)

This paper presents the results of the biomass study that is
described in Weaver's dissertation (Weaver 1972). Sample sites
were in successional spruce-fir and yellow birch, and in mature
yallow birch forest in the Balsam Mountains. Above—ground woody
biomass >.46 m tall was estimatad by "every-tree summation",
using regression equations on stem diameters. Biomass of lower
vegetation, detritis, and so0il organic layer was estimated by
harvest samples. Total dry matter in each community type varied
widely and differences betwesn types were not significant,
Importance of compartments was soil>vegetationrforest floor. In
spruce-fir forest, 57% of dry matter was in the forest floor, 2B%
in vegetation, and 14% in the soil. 99% of the vegetation
viomass was in trees and shrubs. In conkrast, about 75% of the
vallow birch community biomass was in the soil, with only 5-19%
in the forest floor.



wells, B.W. 1936. Andrews Bald: The problem of its criginm,
Castanea 1: 59-62.

SUBJECT KEYWORDS
community maintenance, ecotones

RANGE OF CCMMUNITIES
grassy bald
GEOZRAPHIC SCOFE
Great Smolky Mtns.,
TYPE OF INFORMATICH
qualitative
QUANTITATIVE TORICS

Notes for Wells (1936}

This note describes cbssrvations of Andrews Sald and

considerations of its origin. Andrews Bald was repeorted presant

wnen white sattlers came to the area, and it has a thick grass

scd, indicating great age. Trees and shrubs are not fnvading at
the time, Any natural force capable of creating the grassy balds

would have had sufficient time to create large areas of bald.

Fires in spruce-fir forest produce a dense growth of shrubs and
fire cherry rather than grassy balds. The author believes that

Indians created Andrews Bald and other grassy balds. Onoe

established, the ocatgrass sod is able to resist invasion by
trees.



White, 2., 1929, Plants of the Smoky Mountains, Trans. Ill. Acad.
Sci. 32:B2-85.

SUBRJECT EEYWORDS
Vascular Florca

RAMGE OF CCOMMUINITIES i
Ganeral Southern Appalachian

GEOGRAPHIC SCOPE
Great Smoky Mtns.

TYPE COF INFCRMATICN
Qualitative

CURNTITATIVE TORICS

Notes for white (1919)

Cescriptive account of the flora of the Smokies based on limited
data



Wnite, P.S. 1982. The flora of the GEMNP: an annctated che;klist
of the vascular plants and review of previecus Iloristic
work. USDI, NPS, SE Segional Office, Res. Man. Rep. SER-35

SURIECT EEYWCRDE
Vascular Flora, Biogecography

RANGE OF COMMUNMITIES
Caneral Mountain Vegetation
GEOGRAFHIC SCOPE
Creat Smoky Mbtns,
TYPE OF INFORMATICH
List
QUANTITATIVE TOPICS

Notes for White (1982)

An annotated checklist of ca. 1508 plant taxa for GSMP.
Includes plant geography, abundance and habitats of the plants.



Juantitative dakta evaluskicn record for
Zavarin and Snajberk (1372}

TORPIC
fir genetics & intraspecific variation

METHCODS
Balsam and fraser £ir were sampled throughout their range (3
fraser fir sites with 56 trees, 24 balsam fir sites with 242
trees). BResin was collected and analysed for contsnt of =ach
monoterpene. Primarily nonparametric statistics were used in
analysis becausa on non-normality of data,

MOMBER COF SAMPLES: 586 PERMANENT PLOTS: n

DATA PRESENTED
Median values of terpene levels for each site. Individual tree
levels for 3 sites, including Roan Men.
Range, first and fourth quartiles, and sum of inter-guartile
range for each terpeme for Fraser fir and lengitudinal groups of
balsam fir. Plots of medians of 2 terpenes vs. longitude.
Chi square tests for fit of terpene distributions to ncrmal curve
for eastern balsam, western balssm, and fraser fir, Plots for 3.
Results of correlation of terpenes with lengitude are discussed.



white, P.5. (ed). 1984. The Scuthern Appalachian Spruce-Fir
Ecosystem: Its Siology and Threats. WNPS Research/Resources
Man. Rept. SER-T71.

SUBJECT XEYWORCS
SYMEos im

RANGE OF COMMUNITIES
spruce-fir
GEOGRAPHIC SCOPE
sogthern Appsiachians
TYPE OF INFORMATIOCN
quantitative (no form)
QUANTITATIVE TCPICS

Motes for White (1984)

This symposium contains contributions covering many diverse
aspects of the southern Appalachian spruce-fir ecosystem. The
primary emphasis is cn the Great Smoky Mountains. Individual

rs are entered separately in this biblicgraphy and detailed
information is given there.



white, P.5., and C. Esgar. 1984. 3ibliocgraphy of reseatsh on
southern Appalachian spruce-£fir vegetation. In: P.5. White
(ed): The Southern Apoelachian Spruce-Fir Scosystsm: Its
Biology and Threats. NPS Research/Resources Managemsnt
Rept. SER-T71.

SUBJECT EEYWORDS

hiblicgrapny

RANGE CF G}HE‘HITIEE
SpPLUCE=L1L
GECGRAPHIC SCOPE
Southern Appalachians
TYPE OF INFORMATION
bibl iography
QUANTITATIVE TOPICS

Motes for Whits and Eagar (1984)

This is an appendix to the symposium on southern Appalachian
spruce—-fir forests., It is drawn from De¥Young, White, and DeSelm
{1982) , the bibliographies of papers in the symposium, and the
authors' perscnal files.



Whits, P.5., and L.A. Benfro. 1384. Vascular plants of southern
Appalachian spruce-fir: annctated checklists arranged by
gecgraphy, haoitat, and growth form. In: P.5. Whita (ed):
The Southern Appalachian Spruce-Fir Ecosy stem: Its Biology
and Threats. NPS Ressarch/Resources Man, Rept, SER-T1.

SUBJECT HEYWORDS
vascular flora, rare species, exotic plants

RANGE OF COMMUNITIES
spruce-fir, bog, heath bald, cliff, northern spruce-fir
GEJGRAPHIC SCOPE
Seuthern Appalachians
TYPE OF INFCORMATICH
species list
QUANTITATIVE TOPICS

Motee for White and Benfro (1984)

This is an aprendix to the symposium on scuthern Appalachian
spruce—-£ir forests, t consists of a list of plant species in
the Great Smoky Mountains, grouped by type of community and by
growth form. Separate lists are given of species found in
southern Appalachian high elevation areas but absent in the
Smokies, and of northern spruce-fir species not found in the
south, Symbols indicating occurrence in northern and southern
spruce-fir forests, rare and endemic status, and exotlc status
are included in the lists.



White, P.5. and B.E. Wofford. 1384. Rare native Tennessee
vascular plants in the flora of the GSMNP. J. Tenn. Acad.
Sci, S9:61-64.

SUBJECT FEYWORDS
Vascular Flora, Rare speciaes

RAMGE OF COMMUNITIES
Ganeral Mountain Vegetation
GECGRAFHIC SCOPE
Great Smcky Mtns.
TYPE OF INFORMATION
qualitative
QUANTITATIVE TOPICS

Motes for White and Wofford (1984)

A list of plants in Tennessee for which GSMNP represents a signif
icant fraction of total state population size. High elsvaticn spe
ciss are smong those disscussed,



White, P.5., M.D. MacKenzie, and R.T. Busing, 1985. A critique
cn overstory/urderstory comparisons based on transition
Eﬁﬂh&hiiit}r analysis of an old growth spruce-fir stand in

e Appalachians, Vegetatio 64: 37-45.

SUBJECT KEYWCORDS
population dynamics, modelling, gap dynamics

RAMCGE OF COMMUMITIES
spruce=£ir
GECGRAPHIC SCOFE
Great Smoky Mtns.
T™YPE OF INEFORMATICH
quantitative
QUANTITATIVE TOPICS
population dynamics & modelling

Motes for White, MacKenzle, and Busing (1985}

This paper examines the traditional method of evaluating
compositional stability in forests by comparing understory to
overstory compesition. Overstory/understory compariscn assumes
that relative understory density is sufficient to predict future
overstory, that there are no significant canopy/understory
species interactions, and that differences in species longevity
are unimportant. This study tests models basad on this method by
camparing their predicted squilibrium cancpy composition to that
observed in a virgin spruce-fir forest.

The forest, on Mt. Collins, was sampled by variable plot
tallies, Reproduction was sampled in mested guadrats beneath
each species of canopy tree, at random lecations under the
cancpy, and in gaps. Gaps were analysed and probable successor
trees 1dentified, to estimate actual gap capture rates.

14 transition probability models were constructed, based on
relative density and relative frequency of reproduction under
canopy species in 4 size classes, 2-4 m ht. class in random plots
and in gaps, and oberved gap capture rates with and without
adjustment for tree Life span. Predicted compositions waried
widely, with best agproximation being medel based on gap capturs.



Quantitative data evaluation record Zar
White, MacRenzie, and Busing (19835)

TPIC
population dynamics & modelling

METHCDS
Sampled on Mt., Collins. Tallied tree dbn in 18 variable plots.
Tallied regeneration in nested gquadrats, 25 under each cancpy
tree, 25 randomly located under canopy, and 25 in random gaps.
6@ gaps analysed and gap maker and successor trees identified.
14 transition probability matrices constructed from various
permutations of the data, and used to predict equilibrium canopy.

WUMBER OF SAMPLES: 125 PERMANENT PLOTS:

DATA PRESENTED
Relative density and relative frequency of spruce, fir, and birch
in the 4 understory height classes under each canopy species.
Rel. density and rel. freq. of tree spp. in size class 4, in gaps
and under the canopy. Transiticon probabilities for the 3 sop.,
based on gap capture rates. Predicted rel. density and rel,
freq. hased on freg. and density under each species, in each ht.
class, Predicted canopy composition based on gap capturs data,
adjusted for lifespan and not. Predicted rel. freg, by size
class, under each canopy sp., in random plots in gap & forest,

Quantitative data evaluation record for
White, MacKenzie, and Busing (1985)

PIC
reproduction and gap dynamics

METHCDS
Sampled on Mt. Collins in Great Smcky Mtns. Sampled 58 gaps,
measured size and shape, sp,, dbh, and age of gap maker; tallied
tallest 5 successor trees' height, crown arsa, and dbh. Sampled
vegetation inrandom nested quadrats. Tallied saplings on logs in
5 random transects. Measursd extension and crown expansion in
gap and understory. Estimated age of canopy entry of gap maker.

NUMBER OF SAMBLES: PERMANENT PLOTS:

DATA PRESENTED
Relative density by speciss and tokal censity of tree reproduc-
tion. in 4 ht. classes beneath different canopy species in undar-
SLory and 1in gaps. Scatter diagrams of age vs. size of gaos
captured Oy esch species. Mean time in suppression, releass, and
in cancoy of each species, Diagram of predicted squilibrium
canopy density of sach speciss, based on diffzrent models,

Diagram of coserved density of fir and spruce recroduction by
size class, under sach szpecies,



Duantitative data evalvation zecerd for
White, MacXenzie, and Busing (1985)

TCRIC
disturbance

METHCDE
Used aerial chotss of the entire Great Smoky Mtns. spruce-fir
zone. FPstimated distribution and size of disturbance patches <2§
wears old, Balsam woolly adelgid-killed tress not included.
Tallied gaps on 4 randam 188 m transects at Mt. Collins. Deter-
mined gap maker species. In gaps, tallied saplings crushed by
fallen trees. Caleulatsd return interval and recovery cime.

NMUMBER OF SAMPLZS: PERMANENT PLOTS:

DATA PRESENTED

Table of % of available area affected, return interval, recovery
time, and year of last cccurrence for several kinds of distur-
bance, ineluding fire, debris avalanche, windfall, and tree gaps.
Table of gap return interval, gap frequen:y,‘gapsfha, and
gaps/ha/year, calculated from average tree life span, average

time of release, canopy residence, frequency in transects, and
photo interpretation.



white, P.5., M.D. MacKenzie, and R.T. Busing. 1985, XNatural
disturbance and gap phase dynamics in southern Appalachian
spruce-fir forssis, Canadian Journal of Torsst Resources
15: 233=-244.

SUBRJECT XKEYWORDS
disturbance, forest dynamics, reproduction, gap dynamics,
fuel leading
FAMGE OF COMMUMITIES
spruce-fir
GEOGRAPHIC SCOPE
Great Smoky Mtns.
TYFE OF INFORMATION
quantitative
QUANTITATIVE TOPICS
reproduction & gap dynamics, disturbance, fuel loading

Motes for White, MacKenzie, and Busing (1983}

This paper examines the traditional methed of evaluating
compositional stability in forests by comparing understory to
overstory composition. Overstory/understory comparison assumes
that relative understory density is sufficlent to predict future
cverstory, that thers are no significant cancpy/understory
species interactions, and that differences in species longevity
ars unimportant. This study tests mocdels basad cn this methoed by
comparing their predicted equilibrium canopy compasitien to that
coserved in a virgin spruce-fir forest.

The forest, on Mt. Collins, was sampled by variable pleot
tallies. Reproduction was sampled in nested quadrats beneath
each species of canopy tree, at random locaticns under the
cancpy, and in gaps, Gaps were analysed and probable successor
tress identified, to estimate actual gap capture rates.

14 transition probability models were constructed, based on
relative density ard relative frequency of reproduction uncer
canopy species in 4 size classes, 2-4 m ht, class in random plots
and in gaps, and cberved gap capture rates with and without
adjostment for tree life span. Predictsd compositlons variad
widaly, with best approximation Seing model based on gap captura.



Quantitative data evaluation record for
¥White, MacKenzie, and Busing (19835)

TCPIC

population dynamics & medelling

METHODS
Sampled on Mt. Collins. Tallied tree dbh in 19 variable plots.
Tallied regersration in nested guedrats, 25 under each candpy
tree, 25 randomly locatsd undsr canogny, and 25 in random gaps.
68 gaps analysed ard gap maker and successor trees identifisd.
14 transition probability matrices constructed from various
permutations of the data, and used to predict eguilibrium canopy.

NUMBER OF SAMPLES: 125 PERMANENT PLOTS:

DATA PRESENTED

Relative denszity and relative fregquency of spruce, fir, and birch
in the 4 understory height classes under each cancpy species.
Rel, density and rel. freq. of tree spp. in size class 4, in gaps
ard under the canopy. Transition probabilities for the 3 spp.,
based on gap capture ratss., FPredicted ral, density and ral.
freg. based on freq. and density under each species, in each ht.
class. Predicted cancpy composition basad on gap capture data,
adjusted for lifsspan and not. Predictad rel. freq. by size
class, under sach canooy sp., in random plots in gap & forsst.

uantitative data evaluation record for
white, MacKenzie, and Busing {1983)

TOPIC

reproduction and gap dynamics
METHCDS

Sampled on Mt, Collins in Great Smoky Mins. Sampled 60 gaps,
measured size and shape, sp., dbh, and age of gap maker; tallied
tallest 5 successor traes’ ‘neigh:: , crown area, and dbn. Sampled
vegetation inrandom nested quadrats. Tallied saplings on logs in
5 randem transacts, Measurad extension and crown expansion in
gap and urderstory. Estimated age of cancpy entry of gap maker.

NUMBEER €8 SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Relative density by species and tstal density of bree reprocuc-
tion in 4 ht. classes beneath different canopy gpecies in under-
story and in gaps. Scatter diagrams of age vs. size of gaps
cactured v each species. Mean time in suppression, release, and
in canopy of sach species. Diagram of predictad aquilibrium
carcoy density of each species, tased on diffsrant medels.
Diagram cof observed density of fir and sorixce fszoreductisn by
size class, under azch specles.



Quantitative daktz evaluation rscord for
White, Mac¥enzis, and ZSusing (1983)

TOPIC
disturbance

METHCDS
Used aerial photos of the entire Great Smoky Mins. soruce-£ir
zone. Estimated distribution and size of disturbance patches <28
years cld. Balsam woolly adelgid-killed trees not included.
Tallied gaps on 4 randem 190 m transects at Mt. Collins. Deter-
mined gap maker species. In gaps, tallied saplings crushed by
fallen tress. Calculated return intsrval and recovery time.

MNUMBER OF SAMPLES: PEEMANFNT PLOTS:

DATA PRESENTED
Table of % of available area affected, return interval, recovery
time, and year of last cccurrence for several kinds of distur-
bance, including fire, debris avalanche, windfall, and tree gaps.
mable of gap return interval, gap frequency, gaps/ha, and
gaps/ha/year, calculated from average tree life span, average
time of release, canopy residence, frequency in transects, and
choto interpretation.



white, 2.5, R.I. Miller and G.5., Ramseur. 1984. The species-area

relationship of the southern Appalachian high peaks:

vascular plant richhess and rare plant distributions.
Castanea 49:47=81.

SUBJECT KEYWORDS

Vascular Flora, Blogecography, Rare species

RAMCE OF COMMUNITIES

Ganeral Mountain Vegetation

GEDGRAPHIC SCOPE

Southern Appalachians

TYPE OF INECRMATICH

Cuantitative

QUANTITATIVE TOPICS

Vascular flors

Motes for White, Miller, and Ramsaur (1984)

This study examined plant species-area relationships of the
10 Southern Appalachian mountain areas sbove 5500 ft. elev.
Floristic data collected by Ramseur (1968) were updated from mors
recent herbarium specimens and lists. Mountain arsas were charc-
acterized by area above 5580 ft. (island size), number of peaks
above 55@@ £t., maximuem elev., distance to nearsst range, and
presence of grassy balds and well-developed spruce-fir forest.
Plants were characterized as far northern, northern, Southern
Appalachian erdemic, high elevatien, low elevatien, rare, and
meadow species, Correlations were done among these factors.

Species richness was significantly correlated with island
size, mmber of peaks, maximum elevation, and community diver-
sity. Rare plant species numbers were more strongly correlated
with area and maximum elevation than were total plant numbers.

A log/log plot of total plant species richness vs. island area
showed 3 of the areas along a line of slcpe .28, This stesep
slope suggests a nigh degres of insularity, as defined in islanc
bilogeographic litsraturs., The 2 additional arsas, Mt. Pisgah and
whitetop, had richness disproportionzte to their small size. On
Mt. Pisgah, this may be a cesult of more low elevaticon species,



Ouantitative data evaluation record for
white, Miller, and Ramssur (1584}

TOPIC
Vascular flora

HMETHODS
Studied all 10 Scuthern Appalachian areas » 5509 £t. elav.
Determined vascular plant species present by updating lists from
Ramseur (19%6d4), using more recent herbarium specimens and lists.
Did correlations among several mountain range characteristics and
plant species richness in several categories of geographic
distribution, habkitat, and rarity.

HUMBER OF SAMPLES: PERMANENT PLOTS: n

CATA PRESENTED
Presence of selected significant species in each range. Number
of far northern, northern, and endemic species, meadow species,
high elev., low elev., and rare species in each range. Signifi-
cant correlations among number of species in these categories and
mountain range characteristics. Plot of log number of species
vs. log island area, for all 14 areas, and for the § largest
areas,



-

Whittaker, B.H. 1948, A vegetation analysis of the Great Smoky
Mountains. PhD. Dissartation, Univ. of Illineois-Urkana.

SUBJECT EEYWORDS
vegetation sample, vegetation-snvirorment relaticnships,
vegetation patterns, community maintsnance
RANGE OF COMMUNITIES
general scuthern Appalachian
GECGRAPHIC SCOFE
Great Smoky Mtns.
TYPE CF INFORMATION
cquantitative (no form)
QUANTITATIVE TOPICS

NMotes for Whittaker (1948)

This dissertation was not examined, but apparently reoorts
on the vegetation study on which Whittaker (1956) was based.
This study examined the vegetation patterns in the Great Smoky
Mountains, primarily in the Greenbriar, Sugarloaf, and Cades Cove
areas. Trees were tallied at points aleng transects of elevation
and topographic moisture gradient. It prasumably contains the
extensive fisld sampling data which are summarized in Whittaker
{1958) . 1t may contain cther additional data and discussion not
found in Whittaker (1956).



whittzker, R.H. 1956. Vegetation of the Great Smeky Mountains,
Ecol. Monogr, 26: 1-88.

SUBJECT EEYWORDS
vegetation sample, vegetation-envircnment relaticnsnips,
coamunity maintenance, vegetation pattarns
RANGE OF COMMUNITIES .
general southern Appalachian
GECGRAPHIC SCOPE
Great Smoky Mtos.
TYPE OF INFORMATION
quantitative
QUANTITATIVE TUPICS

vegetation sample & vegetation-envirocmment relationships

Motes for Whittaker (1956}

Studied vegetation patterns in the Great Smoky Mnts.,
primarily in the Greenbriar, Sugarlard, and Cades Cove areas.
Treas were tallied at points along transects of elevation and
topographic position (related to moisture), and at arbitrarily
located points which were then grouvped inte artificial composite
transects, Species populations were found to have nomal-like
curves of distribution along these gradisnts, with peaks of
different species distributed fairly continuously. Communities
grade into each other without marked discontinuitias, Direct
ordination of stands was dome on the moisture gradient, using a
classification of species into 4 meoisture catsgories.

The vegetation was classified into types, which ars
described, and important speciss for all strata named. Dilagrams
of the general distribution of these community types and tree
specles on elevational and topegraphic gradisnts are given.

A variety of theoretical questions, such as the value of the
Association-Unit vs. Individualistic nypotheses, and the rela-
tionship of sgecles distributions and genecology, wete discussed.
Mora specifiic local gquesticns, such as the southwestsrn limit of
spruce-£fir and the origin of grassy balds, were also discussed.



Quantitative data eveluation racord for
Whittaker (195a)

ToPIC
vegetation sample & vegetation-enviromment relationships

METHCDS
Sampled at sven intervals of elev. aleng € transscts, and at
"aporoximately random" locaticns aleng trails, Measured dbh of
treas > 1 in. dbh. ZEstimated cover of lower strata and noted
major and minor species, Samples included S0-300 trees. Arranged
site samples along artificial composite transects of elev., topo.
position, and did direct ordination along meoisture gradient.

NUMBER OF SAMPLES: PERMANENT PLOTS:

CATA PRESENTED
Tables ard plots of tree density by species along composite tran-
sects of topo. position (moisture) at several elevations, and of
elev, for several topo. positions. Average density of shrubs and
cover of herbs, by stratum, aleng composite transects to topo.
position at 2 elevationz in spruce-=fir. Plots of distribution of
recoanized community types on elevation and topo.-moisture
gradients. Similar plots of distributicn of tree species. The
comunity types are described in the text. Composite stand
counts for the community types and field transects ars availanle,



Whittaker, R.H. 1962. HNet production relations of shrubs in the
Great Smoky Mountains., Ecol. 43: 357=-377.

SUBJECT KEYWORDS
biomass, preduction, dimension analysis,
leaf-production rslations
BANGE OF COMMUMITIES
general southern Appalachian
GECGRAPHIC 5C0PE
Great Smoky Mtns.
TYFE OF INFORMATICH
quantitative
QUANTITATIVE TOPICS
biomass & production, leaf-production relations

Notes for Whittaker (1962)

Exploration of problems and means of estimating net produc-
tion, using shrubs in the Great Smckies. 14 species were sampled
in 7 conmminities, which included spruce-fir forest om Mt. Collins
and high elevation heath bald on Mt. LeConts, FProduction and
bicmass were estimated for stsm wood and bark, branches, current
twigs, current leaves, old leaves, and inflorescences of each
species. In addition, leaf area and chlorophyll relations to
production were sstimated for the sepcies. MNet production rela-
tions are presented for 4 stands, including the heath bald on ME,
LeConte.,

In gereral, in large shrubs, stem and branch growkh wers
gach 12-30% of total shoot growth. Current twigs and leaves were
generally 33-60% of shoot growth. Evergreen shrubs had 108-16% of
their production in old leaves, which increased in weight without
increasing in size. Production distribution varies greatly with
age and anviroment.

Conversion factors from clipping (current twigs and lvs.)
oroduction to total shoob prod. were generally 1.5-1.8 for small
shrubs, 1.8-2.3 for intermediate. Standard errors were 3-6% of
the means, They may be an effsctive way to estimate producticn.



Guantitative data evaluation record for
Whittakxer (1962)

TOPIC
leaf-production relations

METHCDS
Sampled 14 shrub spp. in 7 communites, including spruce-fir on
Mt. Collins and heath bald at 6600 ft. on Mt. LeConte. Sampled
19 large shoots and B8-15 smaller/species. Collected leaves in
late summer, Measured blade length, width, area, weight, thick-
ness, and peticle length, separately for upper and lower leaves.,
Uzed bicmass and production estimates described above.

NUMBER COF SAMPLES: PERMANENT PLOTS:

DATA PRESEWTED
Leaf length, dry wt., area, average mumber/twig, for upper and
lower leaves of each age of each species, % of current twig, dry
waight in twig, petisole, and blade thickness, wt./area, amount of
chlorophyll, years persistence, % growth in older leaves, shoot
production/leaf wk., and shoot prod./blade chlorophyll averaged
over upper and lower leaves for large individeals of each
species,

fguantitative data evaluation record for
Whittaker (19262)

TOPIC
biomass & production

METHCDS
sampled 14 shrub spscies in 7 communities, including spruce-fir &
heath bald. Collected, measured, and wen;hec: current twigs &

lvs., older leaves, fruits and flower r.'larts branches, and .5 m
stem sagments, Estimated branch and older laaz g‘rwtﬂ from plots

of wt. vs. age. Est. stem wood growth from cross-sect. incre-
ment and total wood dry wt. Used dry wt. for prod. of othwers.

NUMBER OF SAMPLES: PEFMANENT PLOTS:

DATR PRESENTED
for each sp. & size group in each site, 3 of aboveground prod.
in st=m wood, stem bark, branches, old lvs,, fruits, and current
twigs & lvs,, total dry wt, prad., current twig prod., 2, wt., &
prod. of inflorescence parts, % biamass in esch componsnt, ave.
ghoot bicmass, biomess accumalazion ratio. Comparison of ast. &
measured stem volume and volume an:-a*.ent Tactors for estima
ting sheat pred. [+-std, 2rror) from curzeac twlg Wt., stam
growth and shoot prod. from molume lncrement, snoot prod. from
Stam growth, Teotal stand prod. ralations Jar 4 stands.



Whittaker, R.H. 1963, Met preoduction in heath balds and forest
heaths in the Great Smoky Mountains. Zeol, 44: 176-182.

SUBJECT XEYWORDS
bicmass, production, canepy light absorption, wvegetation sample,
leaf-production relaticns
RANGE CF CCMMINITIES
general southern Appalachian
GECGRAPHIC SCOPE
Great Smoky Mtns.
TYPE OF INFORMATION
quantitative
QUANTITATIVE TOPICS
production & vegetation sample & cancpy light abscrption

Motes for Wnittaker (1963)

Estimated a variety of vegetation measurements for a number
of communities with dense heath layers, including a spruce-rhode-
dendron forest and several kxinds of heath balds on Mt. LeConte.
Measured trees and large shrubs, and clipoed herbs and current
twigs of shrubs in plots. Measured strata heights and cored
trees, Measured cover and light levels at points. Used rela-
tions derived elsawhere to estimate shrub production, leaf area,
various leaf-production relations, and biomass accoumulation ratio
for =sach 5l:an§.

The spruce-rhododendron forest had an estimatad total shrub
shoot production of 262 g/sg. m. The spruce-rhododendron forest
was more productive than the heath balds, Because of increasad
light and decreased leaf life at high elevation, raties of rhodo—
dendron production to leaf area and chlorophyll increased from
low elevation forests to high slsvation heath balds.



ouantitative data evaleation record for
Whittaker (1963)

TORIC

production & vegetation sample & canopy light absorption

METHCDS
Sampled various communities, including a spruce-rhododendron for-
est & heath balds on Mt. LeConte. Clipped current twigs of small
shrubs and collected herbs in 18 1/2x2 m quadrats. Measured big
shrubs and trees, cored and measured ht., in ,1-.2 ha guadrats
for trees, .#1 ha for shrubs, Calculated estimated prod. using
convarsion factors from Whittaker (1962). Measured light penetr.

MIMEER OF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Density, basal area, ba increment, est. vol. incr. of trees &
shrubs for each forested stand. Est. vol. incr. by sp. for trees
k shrubs in each stand, 3Shrub and herb clipping wt. by sp. for
each stand. Strata heights, strata cover, light strata, clipping
wt. of strata, est. total shoot prod., leaf area/ground arsa,
leaf chlorophyll/ground area, shoot prod./leaf blade wt., shoot
prod. /leaf area, shoot prod./chlorophyll, and biomass accum.
ratio for sach stapd. Plots of log clipping wt. vs. % shrub cowv.,
clipping wt. vs. log light abs., log light abs. vs % shrub cov.



wWhittaker, R.H. 1965. Branch dimensions and estimation of branch
production. EScology 46: 363-374.

SUBJECT KEYWCEDS ) ) _
Bicmass, production, dimension analysis

RANGE OF COMMIMITIES
gensral southern Appalachian
GEOGRAPHIC SCOPE
Great Smoky Mbns.
TYPE OF INFORMATICN
guankitative
OUANTITATIVE TCOPICS
bicmass & production

Motes for Whiktaker (1965)

Investigated methods for estimating production of shrub

branches. Branches inclede a substantial frackion of biomass in

shrubby communities and an even larger fraction of production.

variety of shrub species in a variety of communities was sampled,
including Viburoum alnifolium in spruce-fir forest and Rhododen-
dron spp. in high heath balds. Measurements were made of branch
waeights and dimensions and correlations between the measurements
are given. More intensive measuraments were made on Fhododendron
maximm. There are moderate to strong correlations between
branch characters, similar in evergreen and deciducus species,
which allow estimation of branch wt. and current bwig wt. from
measurements such as dia., no. of current twigs, and dry wt./ags
ratic, There iz =ocme evidence of bimedal distribution of values
for fast and slow-growing branches.

Branch prod. was estimatad by pleotting branch wood dry. wt.
vs., age, and fitting a curve to the geamatric means of wt. at
each age, Slopes of the curve give growth factors for estimating
current vear's growth from branch wt. Intensive analysis of R.
maximm comparad measured and statistically est, prod. Estimates
tend bto ovarsstimate hranch wt. for non-vigorous branches.,



Cuantitative data evaluaticn record for
Whittaker (1263)

TORIC
Diomass & production

METHODS
Sampled branches of 9 shrub spp. in 15 sites, including Viburnum
alnifolium in spruce-fir on Mt. LeConte. Measured branch age,
basgal dia., length, no. current twigs, fruits, older lvs,, live &
dry wt. of wood, current twigs & lvs., older lvs., amd Eruit.
Est. shrub prod. by plotting branch age vs. wood dry wt. for 10
branches of each size class &end fitting curve to means of wt.

MUMBER OF SAMPLES: PERMANENT PLOTS:

DATA PRESENTED
Matrix of correlation coefficients of log-transformed and
untransformed branch measurements, combining all deciduous and
evergreen spp. Plots of no. branch segments, total wood cross-
section area, mean length of annual segments, total wood+bark wt.
in annual segments, mean wood radial increment, and total wood
cross-sectional increment vs. age for vigorous and non-vigourous
Bhododendron maximum branches.
Formala coefficients for different species are given in the text.



Whittaker, R.H. 1966. Forest dimensions and production in the
Creat smoky Mountains. Zocology 47: 183-121.

EUBJECT HEYWORDS
bicmass, production, dimension analysis, vegetation sample,
canopy licht absorption
RANGE COF COMMINITIES
general southern Appalachian
GEOGRAPHIC SCOPE
Great Smoky Mtns.
TYFE OF INFORMATIOCH
cquantitative
QUANTITATIVE TOPICS
biomass & production, canopy light absorption

Notes for Whittaker (1966)

This study estimated net production and bicmass in climax
forests sampled at various places in the Smokies, including 3
spruce-£fir forests along Clingmans Dome road and on Mt. LeConte.
& variety of stand characteristics was measured, including cover
by strata, density, basal area, clipping welight of woody and herb
urdergrowth, tree growth increment, and light penetration. In
addition to data from stands throughout the park, data are given
from 5 contiguous .l ha quadrats in spruce-fir on Mt. Collins, to
shew the degrse of dispersion. For most measuraments, the
coefficient of variation is < 20%, but shrub cover, light
penetration, and parabolic volume vary more widely within the
same s+and.

Biomass and net production were estimated using clipping

weights and Eorest measurements, combired with some relaticnships
derived from other studiss., Estimated volume increments and
clipping weights are given by species for each stand (giving a
measure of their relative importance in the community).
Production of components and total productien is given and

ey g g T

correlated with elavation, moisture, exposure, and evergresnness.



Quantitative data evaluation record for
Wnittaker (1965)

TOPIC
blomass & production

METHCDS
Sampled sites in a variety of forest types, primarily in the
Smokies, including 5 spruce-fir stands on Mt. Cellins, Mingus,
and LeConte. Tallied trees and shrubs >l cm dbh in .1 ha plots.
Measurad height of all large and some small trees and cored them.
Clipped and weighed herbs and current growth on shrub and tree
species <1 om dbh in .5x.2 m plots.

NUMBER COF SAMPLES: 17 PERMANENT PLOTS:

DATA PRESEMTED
Stem density, tree and wood basal area, parabolic veolume, and
estimated volume increment for 5 contiguous spruce-fir stands on
Mt., Collins, showing dispersion. Density, basal area, and para-
bolic volume for trees and shrubs, and estimated volume incrament
for each stratum, for all sample sites., Estimated volume incr.
oy sp. for trees & shrubs at all sites, Clipping wt. of woody
undergrowth & herbs, by sp. at all sites. Summary of components
of bicmass & prod. in esch site. Multiple correlation of bicmass
& pred with elev., moisture index, exposure, evergresnness.

guantitative data evaluaticn record for
whittaker (1266)

TOPIC
canopy light absorption

HMETHCDS
Sampled stands in a variety of forest types in the Smokies and
elsewhere, including 5 in spruce-fir on Mt. Collins, ME. Mingus,
and Mt. LeConte. Measured light intensity below sach stratum
with Weston sunlight illuminemetsr in .1 ha plots used for
vegetation sample. Measured cover of plants at 58 points on a
tape. Calculated mean light penetraticn.

NUMAER OF SAMPLES: 17 PERMANEMT PLOTS:

DATA PRESENTED
Gecmetric and arithmetic mean % light penetration through trees,
and log light absorption for 5 contiguous stands in spruce-fir
forest near Mt, Collins, showinc dispersion of measyrsments.
Boint coverage of each stratum in these 5 stands. Mean % light
ocenetration ko low shrubs, to herbs, =nd throggh herbs, far all
the szmple sites, inciuding 5 soruce-fir. 3% cover of Lrees,
sarubs, herbs, lichens, and moss, for aach 3tand. 2lots and
recrassion equations for log lLight abscrotioa vs. % cover, tiae
valame incesment, and hetb clipping weight vs. log light abs.



Wolfe, J.A. 1967. Forest Soil Charactsristics as Influenced
by Vegetation and Bedrock in the Spruce-~fir Zone of the
Great Smcky Mountains. PhD. Dissertation, Univ. of
Tenneszse, Enoxvills,

SUBJTECT EETWORDS
soil properties, variation within spruce-fir,
community maintenance
BAMGE OF COMMUNITIES
spruce-fir, beach gap
GEDGRAPHIC SC0FE
Great Smoky Mtns.
TYEPE OF THEORMATION
quantitative
QUANTITATIVE TOPICS
soil properties

Motes for Wolfe (1967)

This study compared soll properties under spruce-fir forsst
cn sandstone ard slate, and under spruce-fir and beech forest
with sandstone substrates. Profiles were described and chemical,
textural, and mineralogical analysis done.

Soils over sandstone clearly had more sand than slate soils.
Slate scils had more crganic C and ¥ near the surface and
somewhat less translecation of fulvic acid-sssquioxide complexes.

Texture was similar under both forest types, suggesting soil
properties were not causing vegetation differences. Spruce-£fir
soils had much thicker organic layers, lower pH, and higher
cation exchange capacity, but slightly lower absolute cation
levels and much lower bass saturation. Fe, presumably chelated
with humic substances, was transported to greater depths under
spruce-fir, Both profiles had large amounts of exchangeable
Al in mineral soil, The beech litter layer had twice as much
Ca as spruce-fir.

Some of the soils wers Spodosols but these were rare. On
slopes, scil creep and translocation of Fe oxides from above
prevented development, and even on ridge crasts uprcoting of
crees destroved horizons. MNo albic or spodic herizons in besch.



Quantitative data evaluaticn record for
Wolfa (1367)

ToPIC
so0il properties

HMETHCES
Sampled sites on Mt. Mingus and Mt. Collins, on slate and sand—
stone, and paired spruce-fir and beech gap or northern hardwoods
stands., Described and sampled ssveral soll profiles at each
site. 8 rspresentative samples analysed for pH, CHC, extractable
Ca, Mg, K, Ma, Mo, total M, exchange H, Al, crganic C, free Fe
oxides, texture. Identified miperals in sach particle size,

NUMBER OF SAMPLES: v FERMANENT PLOTS: 1

CATA PREESEMTED
Cescriptions of 41 profiles from 7 sites. PH of ~ 380 samples
from 41 profiles. Extractable Ca, Mg, K, Ma, CBC, % N in ~ 108
samples, Free Fe oxides, % organic C, exchangeable H, Al, and
acidity for ~ 50 samples. Particle size distribution of “48
samples. Plots of above plus C/N ratio, % base saturaticon,
texture, and mineralogy of fine sand and silt, for representative
profiles cn sandstone and slate, with and without A2 horizon
development. Plots of above for modal profiles in beech gap ard
spruce-fir, Levels of cations in 5 litter samples in sach.



Zarder, R.H. 1980. Spread of Lentodantium viticulesoides
(Bryopsida) after balsam woolly aphid infestation of Fraser
fir, Bull., Torrey Bot. 197: 7-8.

SUBJECT EEYWORDS
WA ecological effects, bryephyts blology

BANGE OF COMMIMNITIES
spruce-fir
GECGRAPHIC SCOPE
Balsam Mtns.
TYPE CF INFORMATION
qualitative
QUANTITATIVE TOPICS

Motes For Zander (1983

Leptodontium viticulosoides (called L. excelsum until
recently) is common in Latin American mountains and is disjunct
to the high scuthern Appalachians. It grows on limbs and bark,
primarily of Fraser fir, and may be locally abundant. L.E.
Anderson in 1951 noted that it was not found in some soruce-fir
areas whers it might be expected, including Roan Mtn., ME.
Sterling, Waterreck Enob, Jones Knob, and Balsam Cone. In 1976
it was found to be abundant on Waterrock Kncb, growing on peeling
cark of balsam weoolly adelgid-killed Frasar firs. It apparently
inmvaded after the BWA infestation created large amounts of
suitable habitat.



Zavarin, E. and X. Spajberx, 1972. Gecgraphical variability of
moncternenes from Ables balsamea and A. fraseri,
Phytochemistry 11: 1487-1421.

S-T.IE!-JEI.TI‘ {EYWORDS
fir taxonemy, fir genetics, intraspecific variation

RANGE OF COMMUNITIES
spruce-£ir
GECGRAPHIC SCOPE
Southern Appalachians, Northeast U.5.
TYFE OF INFORMATICN
quantitative
QUANTITATIVE TOPICS
fir genetics & intraspecific variation

Notes for Zavarin and Snajberk (1572)

This study examined variation in amounts of monoterpenes in
balsam fir from 24 locations and fraser Fir from 5 lecations (ME.
Rogers, Roan Mtn,, Mt, Mitchell, Richland Balsam, and the
Smckies). Major variations were found. For most of the
compounds, fraser fir and the western balsam fir were at ooposite
extrames, with eastern balsam fir intermediate. Longitode was
significantly correlated with most terpenes in balsam fic and
explained 39-88% of the variation.

Nonparamekbric wvariability statistics (guartiles and ranges
for individual terpene amounts and sum of interquartile range for
all terpenes) show high variability in eastsrn balsam £ir, low in
westarn balsam apd fraser fir. This is interpretsd to indicate 3
secarate gene pools, Fraser fir's genetic diversity is ,
interpreted to have besn reduced, ptaobably when climatic warming
B080-4000¢ vears ago reduced the arsa of southern Appalachian
spruce-fir to much less than its present size.

Fraser £ir at Mt. Rogers nhad 2 terpenes different from the
rest of the fraser fir, suggesting it might be closer to balsam
fir, but it was not significantly diffsrent on the kasis of all
the terpene data.



