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Abstract
Rock  Creek  Gorge  in  Laurel  County,  Kentucky,  is  a  deep,  narrow  gorge  dominated  by

Tsuga  canadensis,  Oxydendrum  arboreum,  Betula  lenta,  and  Liriodendron  tulipifera,  with
Rhododendron  maximum  dominating  the  understory.  Analysis  of  the  forest  showed  the  com-

munity to  be  stable  and  climax.  The  dominant  tree  species  dominated  sapling  and  seedling
size  classes.  Slight  variation  was  noted  between  vegetation  on  east-  and  west-facing  slopes
with  hemlock  having  a  lower  density  on  west-facing  slopes.  The  study  site,  composed  of
76.5  ha,  is  estimated  to  support  329  trees/ha  with  an  average  basal  area  of  23.3  m2/ha.

Introduction

Much   information   has   been   gathered   on
the   forests   of   the   eastern   United   States   in
general,   but   little   information   can   be   found
on  the  forests  of  the  Commonwealth  of  Ken-

tucky specifically.  Rock  Creek  in  Laurel
County,   Kentucky,   was   designated   as   a
Natural   Area   by   the   U.S.   Forest   Service   in
1939.   It   became   a   natural   landmark   regis-

tered by  the  U.S.  Department  of  the  Interior
in   1975   providing   a   reference   to   a   small
portion   of   Kentucky's   original   vegetation.
No   extensive   compositional   studies   of   the
area  have  been  made  although  Braun  (1950)
cited   Rock   Creek   as   an   example   of   gorge
vegetation   in   hemlock   mixed   mesophytic
forests.     In  her  study,   a  random  sample  of

1  Present  address:   Rt.  4,  New  96  Highway  West,
Franklin,  TN  37064.

117  trees  was  taken  to  determine  the  com-
position of  the  gorge.  Winstead  and  Nicely

(1976)   sampled   the   tree   flora   using   the
random  pairs  method  but  did  not  make  any
analysis   of   size   classes   of   the   woody   vege-
tation.

The   total   natural   landmark   covers   ap-
proximately 312  ha  (770.64  acres)  within

the   Daniel   Boone   National   Forest   adjacent
to   the   Rockcastle   River.   The   area   of   this
study   is   a   deep   gorge.   Map   coordinates
and   a   sketch   of   the   area   are   included   in
Winstead   and   Nicely   (  1976  )  .   Discussions
with  field  workers  of  the  U.S.  Forest  Service
indicated   that   logging   activities   in   the   Rock
Creek   Gorge   took   place   only   at   the   mouth
of   the   gorge   prior   to   1933.   An   absence   of
stumps,   logging   trails,   and   the   physical
features   of   extremely   steep   slopes   covered
with   immense   boulders   indicates   that   there
has   been   very   little   disturbance   by   man
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within   the   boundaries   of   the   area   studied       of   the   gorge   bisected   by   Rock   Creek.    Sites
in   this   report.   were   placed   approximately   400   m   apart   in

the  upper  three-fourths  of  the  gorge  so  that
Acknowledgments   all   sample   points   were   well   away   from   the
,   .     .   _   ,   open   end   of   the   gorge   and   any   area   that

\\   e   extend   appreciation   to   Drs.   Kenneth   ^-^   i.     l«„„     u«         j-4-uju       i  •.      -T.     ,   irri          T-r>ii   r   might     have     been     disturbed     by     logging
A.   Nicely   and   Herbert   E.   Shadowen   for   acHvi        The   concentric   drcular     lots   had
their   help   in   the   preparation   of   this   manu-   diameters   of   39   9    28.22;   and   19.95   m   that
script   Special   thanks   are   due   Jim   Cameron   ided   areas   of   0   125   „   062   and   0.031   ha,
for   help   in   the   held.   We   are   also   indebted   respectiveiy.    All   trees   of   10   cm   or   greater
to   the   staff   at   the   District   Forest   Rangers   diameter   breast   hei   ht   (dbh)    were   mea.
o   leriHon         d   to   &  "S  S^F   f*   ?°"       sured   and   recorded   in   the   0.125-ha   plots.
..        c         ?   c     ,   ,          '   '_,,   ,   Saplings,   designated   as   woody   plant   species
inndedeSSin°     art^l      ""f   IlT     fee   Th       leSS   tha"   10   Cm   dbh   and   greater   tha"   5°   CI"
^   r     H     ,?!      '         Tr   ,      JT    .         .  r   in   height,   were   counted   and   recorded   in
Grant   from   Western   Kentucky   University.         ^   0M2rh&   plots.     Seedlings,   woody   plant

species    less    than   50   cm  in   height,    were
Materials   and   Methods   noted   and   reCorded   in   the   0.031-ha   plots.

Field   work   for   determination   of   forest   Due   to   the   tenseness   of   Rhododendron
structure   and   composition   was   conducted   and   Kalmia,   3-m   diameter   plots   were   used
between   May   and   September   1975.   To   to   count   the   stems   above   ground.   Those
provide   analysis   of   trees,   saplings,   and   Plots   and   the   sapling   plots   were   then   pro-
seedlings,   3   circular   plots   were   established   jected   to   1   ha   and   analyzed   together,
at   each   of   10   different   sites   within   the   Data   collected   in   the   above   manner   pro-
gorge.   Five   sites   were   placed   on   either   side   vided   for   analysis   of   total   numbers,   relative

Table   1.  —  Number   (N),   relative   density   (RD),   relative   dominance   (RDo),   relative   frequency
(rf),   and  importance  value  (iv)   of   trees  sampled  in   sum  of   circular   plots   (1.25  ha )   in   rock

Creek   Gorge,   Laurel   County,   Kentucky

Species   N   RD   RDo   RF   IV

Tsn^a  canadensis
Oxydendrum  arboreum
Betula  lenta
Liriodendron  tulipifera
Ilex  opaca
Acer  rubrum
Magnolia  macrophylla
Fagus  grandifolia
Quercus  rubra
Quercus  alba
Quercus  prinus
Nyssa  sylvatica
Comus  florida
Pinus  taeda
Pinus  virginiana
Magnolia  acuminata
Carya  glabra
Aesculus  octrandra

Totals   412
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density,   and   relative   frequency   of   the   vari-
ous species  in  each  size  class.  Diameter

measurements   of   trees   provided   informa-
tion for  determination  of  relative  dominance

and  basal   area  values.   An  importance  value
was   then   calculated   for   trees   by   totaling
the   values   for   relative   density,   relative   fre-

quency, and  relative  dominance.  Only  rela-
tive density  and  relative  frequency  were

calculated   for   saplings   and   seedlings.   Those
values  were  summed  to  find  the  importance
of  the  saplings  and  seedlings  in  their  respec-

tive layers  in  the  gorge.
Soil   samples  were  taken  at   the  center   of

each   site   at   depths   of   0-5   and   5-10   cm.
Soil   texture   analysis   followed   the   technique
developed   by   Bouyocous   (1936)   using   soil
hydrometers.   Determinations   of   pH,   nitrate
nitrogen,   phosphorus,   and   potassium   were
made  utilizing   a   standard   LaMotte   soil   test-

ing kit.

Results

In   Bock   Creek   Gorge,   18   tree   species
with   individuals   10   cm   or   greater   in   diam-

eter were  present  in  the  1.25  ha  sampled.
Ranked   according   to   importance   values
(Table   1),   the   4   dominant   species   were:
Tsuga   canadensis,   0.7729;   Oxydendrum   ar-
boreum,   0.3092;   Betula   lenta,   0.3073;   and

Table  2. — Numbers  of  trees  per  hectare  and
basal  areas  ( m2/ha )  from  selected  positions
within  Rock  Creek  Gorge  compared  with  the
earlier  study  of  wlnstead  and  nlcely  (  1976 )

Liriodendron   tulipifera,   0.2307.   Ilex   opaca
had   a   higher   number,   relative   frequency,
and   relative   density   than   L.   tulipifera,   but
a   much   smaller   relative   dominance.

A   total   of   412   trees   having  a   total   basal
area  of  29.1  m2  was  recorded  in  the  1.25-ha
sampling   area.   On   a   per   hectare   basis,
there   were   329.6   trees,   and   the   basal   area
was   23.3   m2  (Table   2).   The   mean  diameter
at   breast   height   of   the   trees   sampled   was
24.7  cm.

Twelve   species   were   found   on   the   cooler
and   wetter   east-facing   slope   in   5   sites   that
totaled   0.625   ha.   The   4   most   dominant
species  were  the  same  as  those  for  the  total
gorge.   The   importance   values   were:   T.
canadensis,   0.9032;   O.   arboreum,   0.3053;   B.

Table   3.  —  Number   (N),   relative   density   (RD),   relative   dominance   (RDo),   relative   frequency
(RF),  and  importance  value  (IV)  of  trees  sampled  in  sum  of  CrRCULAR  plots  (0.625  ha)  on  the

east-facing   slope   of   Rock   Creek   Gorge,   Laurel   County,   Kentucky

Species N RD RDo RF IV

Tsuga  canadensis
Betula  lenta
Acer  rubrum
Oxydendrum  arboreum
Liriodendron  tulipifera
Magnolia  macrophylla
Ilex  opaca
Fagus  grandifolia
Magnolia  acuminata
Quercus  alba
Quercus  rubra
Cornus  florida

Totals 188 0.9995 0.9995 0.9992 2.9982
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Table   4.  —  Number   (N),   relative   density   (RD),   relative   dominance   (RDo),   relative   frequency
(RF),  AND  IMPORTANCE  VALUE   (IV)   OF  TREES  SAMPLED   IN   THE    SUM   OF   CIRCULAR   PLOTS    (0.625   HA )    ON

THE   WEST-FACING   SLOPE  OF   ROCK   CREEK   GORGE,   LAUREL   COUNTY,    KENTUCKY

Species RD RDo RF IV

Tsuga  canadensis
Oxydendrum  arbo renin
Fagus  grandifolia
Quercus  rubra
Bctnla  lenta
Hex  opaca
Quercus  alba
Quercus  prinus
Liriodendron  tulipifera
Nyssa  sylvatica
Magnolia  macrophylla
Pinus  taeda
Acer  rub  nun
Corn  us  florida
Pinus  virginiana
Cart/a  glabra
Magnolia  acuminata
Aesculus  octandra

Totals 224 0.9942 1.0364 0.9726 3.0032

lenta,   0.3722;   and  L.   tulipifera,   0.3140  (Table
3).   There   was   a   total   of   188   trees   having
an   average   dbh   of   26.04   cm   and   a   basal
area  of  16.7  m2;  on  a  per  hectare  basis,  the
trees  totaled  300.8,   and  the  basal   area  was
26.7  m2.  The  largest  trees  of  the  gorge  were
T.   canadensis,   and   all   were   on   the   east-
facing  slope.  Those  8  trees  ranged  in  diam-

eter from  77.70  to  95.76  cm.
On   the   drier,   west-facing   slope,   all   18

tree   species   were   present   (Table   4).   The
6   species   restricted   to   that   slope   were
Quercus   prinus,   Nyssa   sylvatica,   Pinus
tsuga,   Pinus   virginiana,   Carya   glabra,   and
Aesculus   octandra.   Of   the   4   dominant
species,   Tsuga   canadensis   and   Oxydendrum
arbor  eum   still   ranked   first   with   importance
values   of   0.6141   and   0.3509,   respectively,
and   were   followed   by   Fagus   grandifolia,
0.2362,   and   Quercus   rubra,   0.2334.   Betula
lenta   had   a   higher   relative   density   than
cither,   but   its   importance   value   was   only
0.2326.   There   was   a   greater   number   of
trees   as   well   as   species   than   on   the   east-
facing    slope.     The    west-facing    slope    had

224   trees,   but   the   average   dbh   was   only
22.66   cm   and   the   basal   area   was   12.4   m2
for  the  0.625  ha,  or  a  basal  area  of  19.9  m2
and  358.24   trees/ha.

Although   not   sampled   within   any   of   the
test  plots,  2  additional  species,  a  single  large
specimen   of   Liquidambar   styraciflua   and
3   individuals   of   Cercis   canadensis,   were
seen  during  the   field   work.

Saplings   and   shrubs   were   sampled   over
a   total   area   of   0.625   ha   for   the   10   sites.
Sixteen   species   of   trees   and   4   species   of
shrubs   were   found.   All   species   were   ranked
according   to   relative   density   (RD)   plus
relative   frequency   (  RF  )   (  Table   5  )  .   Tsuga
canadensis   (0.1112),   I.   opaca   (0.0882),   and
F.   grandifolia   (0.0882)   were   the   most   im-

portant trees.  Rhododendron  maximum  was
the   most   important   shrub   as   well   as   the
most   important   woody   plant   of   the   under-
story   with   a   RD   +   RF   value   of   0.9432.
Kalmia  latifolia  also  had  a  value  higher  than
any   sapling,   but   was   found   only   on   the
drier,   west-facing   slope.   A   few   Castanea
dentata   were   found,   all   infected   with   the
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Table  5. — Number   ( N ) ,  relative  density   (  RD ) ,  and  relative  frequency   ( RF )   of  sapling  and
SHRUB   SPECIES  PER  HECTARE   IN  ROCK   CREEK   GORGE,    LAUREL   COUNTY,    KENTUCKY

Species
Rhododendron  maximum
Kalmia  latifolia
Tsuga  canadensis
Magnolia  macrophylla
Ilex  opaca
Fagus  grandifolia
Oxydendrum  arboreum
Acer  rub  rum
Betula  lenta
Liriodendron  tulipifera
Cornus  florida
Clethra  acuminata
Stewartia  ovata
Hamamelis  virginiana
Nyssa  sylvatica
Quercus  alba
Quercus  rubra
Quercus  prinus
Carya  glabra
Cast  an  ea  dentata

Totals 215,924 0.9986 0.9993 1.9979

1  T  denotes  a  value  of  less  than  0.0001.

chestnut   blight,   and   none   were   over   1   m   in   the   canopy   and   subcanopy.   The   2   species
high.     Stewartia   ovata,   a   small   tree   in   the   of   Pinus   and   A.   octandra,   found   in   the   tree
understory,   was   also   found   in   the   gorge,   size   class,   were   not   found   in   the   saplings.
The   remaining   tree   species   were   all   found   Clethra   acuminata   and   Hamamelis   virgin-

Table  6. — Number  (N),  relative  density  (RD),  and  relative  frequency  (RF)  of  sapling  and  shrub
SPECIES  PER  HECTARE  ON  THE  EAST-FACING  SLOPE    OF  ROCK  CREEK  GORGE,   LAUREL   COUNTY,   KENTUCKY

Species N RD RF RD  +  RF
Rhododendron  maximum
Tsuga  canadensis
Ilex  opaca
Magnolia  macrophylla
Fagus  grandifolia
Clethra  acuminata
Oxydendrum  arboreum
Betula  lenta
Acer  rubrum
Cornus  florida
Liriodendron  tulipifera
Stewartia  ovata

Totals 128,333 0.9995 0.9759 1.9754
1  T  denotes  a  value  of  less  than  0.0001.
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Table  7. — Number  (N),  relative  density  (RD),  and  relative  frequency  (RF)  of  sapling  and  shrub
SPECIES  PER  HECTARE  ON  THE  WEST-FACING  SLOPE  OF  ROCK  CREEK  GORGE,   LAUREL   COUNTY,   KENTUCKY

1  T  denotes  a  value  of  less  than  0.0001.

iana   were   the   other   shrubs   found   in   the
gorge.

On   the   east-facing   slope,   the   most   im-
portant saplings  and  shrubs  and  their  RD

+   RF   values   were   R.   maximum,   1.1159;   T.
canadensis,   0.1231;   I.   opaca,   0.1225;   and
M.   macrophyll,   0.0982   (Table   6).   On   the
west-facing   slope,   the   4   major   saplings   and
shrubs   and   their   RD   +   RF   values   were
R.   maximum,   0.7053;   K.   latifolia,   0.3391;   T.
canadensis,   0.1033;   and   F.   grandifolia,
0.0794   (Table   7).   Oxydendrum   arboreum
was  also  an  important   species   with   a   value
of  0.0793.

According   to   RD   +   RF   values,   the   im-
portant seedlings  in  the  gorge  are  T.  cana-

densis, 0.3304;  Magnolia  spp.,  0.3152;  Acer
rubrum,   0.2584;   and   R.   maximum,   0.1911
(Table   8).   On   the   east-facing   slope,   the
predominant   seedlings   are   Magnolia   spp.,
0.4395;   T.   canadensis,   0.3335;   A.   rubrum,
0.3022;   and   7.   opaca,   0.2439   (Table   9);   and
on   the   west-facing   slope   are   T.   canadensis,
0.3291;   Magnolia   spp.,   0.2306;   A.   rubrum,

0.2289;   and   R.   maximum,   0.1588   (Table   10).
Kalmia   latifolia,   0.1542,   also   has   a   high
importance.

No   major   differences   could   be   found   in
the  texture  of  the  soil   samples  between  the
east-   and   west-facing   slopes.   Also,   little
differences   were   noted   between   0-cm   and
5-cm  samples.   The  soil   texture  tests  showed
the  soil   to  contain  an  average  of  63.11  per-

cent sand.  The  average  percentage  of  silt
was  17.51   and  clay   was  13.72.

The   pH   levels   ranged   from   3.8   to   4.4,
and   statistical   analysis   indicated   a   highly
significant   difference   (.001   level)   between
the  3.8  pH  of  the  east-facing  slope  and  the
4.2   of   the   west-facing   slope.

Phosphorus   was   high   in   all   16   samples
ranging   from   168   to   224   kg/ha.   Potassium
was   generally   low.   The   LaMotte   soil   test
measures   potassium   only   for   levels   of   112
kg/ha   or   greater.   In   all   but   2   samples   the
potassium   levels   were   below   that   limit.   At
1   site,   the   level   reached   112   kg/ha   in   the
5-cm   sample.    The   only   difference   noted   at
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Table  8. — Number  (N),  relative  density  (RD),  and  relative  frequency  (RF)  of  seedlings  sampled
IN  THE  SUM  OF  CIRCULAR  PLOTS    (0.312  HA )    IN  ROCK   CREEK   GORGE,    LAUREL   COUNTY,    KENTUCKY

Species X RD RF RD  +  RF

Tsuga  canadensis
Magnolia  spp.
Acer  rubrum
Rhododendron  maximum
Ilex  opaca
Fagus  grandifolia
Quercus  rubrum
Hamamelis  virginiana
Kalmia  latifolia
Oxydendrum  arboreum
Clethra  acuminata
Nyssa  sylvatica
Stewartia  ovata
Liriodendron  tulipifera
Betula  lenta
Quercus  prinus
Sassafras  albidum

Totals 282 0.9994 1.0145 2.0139

that  site  from  the  others  was  the  presence  of
P.   taeda,   P.   virginiana,   A.   octandra,   and   C.
glabra.   In   the  0-cm  sample   of   another   site,
the   potassium   level   measured   173   kg/ha.
No   species   difference   occurred   at   this   site.
Nitrogen   levels   were   less   than   11.2   kg/ha
except   at   2   sites   where   the   levels   were
between   11.2   and   22.4   kg/ha.

Discussion

Upon   analysis   of   the   data,   the   forest
community   was   shown   to   be   a   stable
system.   When   the   10   most   important   spe-

cies of  each  size  class  are  compared,  the
data  show  the  forest  to  be  replenishing  itself
with   the   same   species    (Table   11).     Eight

Table  9. — Number  (N),  relative  density  (RD),  and  relative  frequency  (RF)  of  seedlings  sampled
in  the  sum  of  cercular  plots  (0.156  ha )  on  the  east-facing  slope  in  rock  creek  gorge,  laurel

County,   Kentucky

Species RD RF RD  +  RF

Magnolia  spp.
Tsuga  canadensis
Acer  rubrum
Ilex  opaca
Rhododendron  maximum
Fagus  grandifolia
Quercus  rubra
Clethra  acuminata
Stewartia  ovata
Hamamelis  virginiana

Totals 125 0.9758 0.9995 1.9753
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Table  10. — Number  (N),  relative  density  (RD),  and  relative  frequency  (RF)  of  seedlings  sampled
in  the  sum  of  circular  plots  (0.156  ha )  on  the  west-facing  slope  in  rock  creek  gorge,  laurel

County,   Kentucky

Species

Tstiga  canadensis
Magnolia  spp.
Acer  rubrum
Rhododendron  maximum
Kalmia  latifolia
Ilex  opaca
Fagus  grandifolia
Oxydendrum  arboreum
Hamamelis  virginiana
Nyssa  sylvatica
Stewartia  ovata
Liriodendron  tulipifera
Betula  lenta
Quercus  rubrum
Quercus  prinus
Sassafras  albidum

Totals 157 0.9993 0.9520 1.9513

of  the  first   10  saplings  are  also  among  the
first   10   trees   in   importance   value,   although
the   order   differs.   The   2   species   that   are
different   in   the   sapling   class   are   Cornus
florida   and   Stewartia   ovata,   usually   small
trees  confined  to  the  subcanopy  and  under-
story   levels,   although   C.   florida   was   found
in   the   tree   class   within   the   gorge.   In   the
seedling  class,  8  of  the  first  10  species  were

again   the   same   as   the   trees   although   the
order   was   not   the   same.   The   presence   of
Stewartia   ovata   in   the   seedlings   makes   9
out   of   10   seedlings   and  saplings   the   same.
In   all   size   classes,   Tsuga   was   the   most
important   tree.

Coniferous   trees   usually   are   found   in   a
more   acid   soil   than   hardwood   species,   par-

tially because   conifers   can  tolerate  more

Table  11. — Orders  of  importance  of  trees1,  saplings2,  and  seedlings3  of  the  10  major  tree  species
within   Rock   Creek   Gorge,   Laurel   County,   Kentucky

Trees Saplings
Tsuga  canadensis
Oxydendrum  arboreum
Betula  lenta
Ilex  opaca
Liriodendron  tulipifera
Acer  rubrum
Magnolia  macrophylla
Fagus  grandifolia
Quercus  rubra
Quercus  alba

1  Trees  with  diameter  of  10  cm  dbh
2  Saplings  having  a  diameter  of  less
3  Seedlings — woody  tree  and  shrub

Tsuga  canadensis
Magnolia  macrophylla
Ilex  opaca
Fagus  grandifolia
Oxydendrum  arboreum
Acer  rubrum
Betula  lenta
Liriodendron  tulipifera
Cornus  florida
Stewartia  ovata

Seedlings

Tsuga  canadensis
Magnolia  spp.
Acer  rubrum
Fagus  grandifolia
Quercus  rubra
Ilex  opaca
Oxydendrum  arboreum
Nyssa  sylvatica
Stewartia  ovata
Bet  id  a  lenta

or  greater.
than  10  cm  dbh  and  a  height  of  50  cm  or  greater.
species  having  a  height  less  than  50  cm.
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Table  12. — Tree  species  reported  in  3  studies  of  the  Rock  Creek  Gorge,  Laurel  County,  Kentucky

Present  study412  trees Braun  (1950)117  trees
Winstead  and  Nicely  ( 1976 )

100  trees

Tsuga  canadensis
Oxydendrum  arboreum
Betula  lenta
Liriodendron  tulipifera
Ilex  opaca
Acer  rubrum
Magnolia  nwcrophylla
Fagus  grandifolia
Quercus  rubra
Quercus  alba
Quercus  prinus1
Nyssa  sylvatica
Cornus  florida
Pinus  taeda
Pinus  virginiana
Carya  ovata
Aesculus  octandra
Magnolia  acuminata

Tsuga  canadensis
Fagus  grandifolia
Liriodendron  tulipifera
Acer  rubrum
Quercus  rubra
Betula  lenta
Ilex  opaca
Castanea  dentata
Nyssa  sylvatica
Quercus  montana1
Oxydendrum  arboreum
Magnolia  macrophylla

Tsuga  canadensis
Liriodendron  tulipifera
Betula  lenta
Acer  rubrum
Quercus  rubra
Ilex  opaca
Nyssa  sylvatica
Prunus  serotina
Fagus  grandifolia
Quercus  alba
Magnolia  macrophylla
Carpinus  caroliniana
Cornus  florida

1  Same  species  according  to  Radford  et  al.  (1968).

acid   soils   and   partially   because   of   their
presence.   In   sandy   soils,   such   as   that   in
the   gorge,   cations   are   easily   leached   and
replaced   by   hydrogen   ions.   Also,   plant
litter   from   certain   species,   especially   those
of   Pinaceae,   yield   acidic   material   when  they
decompose  (  Daubenmire  1959 )  .   In  the  soil
of   the  gorge,   there  was  a   highly   significant
difference   between   the   pH   of   the   east-
facing   and   west-facing   slopes.   The   pH   was
lowest   on   the   east-facing   slope   (3.8),   and
the   only   conifer   present   (Tsuga   canadensis)
had  the  highest   relative   dominance  (0.5473).
On   the   west-facing   slope,   the   pH   was   4.4,
and   3   species   of   conifers   collectively   had   a
relative   dominance   of   0.4352,   while   the
hardwoods   had   a   relative   dominance   of
0.5639.

Other   studies   involving   Rock   Creek
Gorge   were   done   with   different   techniques
and  smaller  samples.  In  the  study  by  Braun
(1950),   117   trees   were   randomly   sampled
and   recorded.   Winstead   and   Nicely   (  1976  )
used   2   750-m   transect   lines   to   sample   100
trees   using   a   random   pairs   method.   The   3
studies   show   a   difference   in   the   data   col-

lected   (Table    12).    In   a   comparison   of

number   of   species,   Braun   found   12,   11   of
which   were   the   same   as   in   the   present
study.   The   other   single   species   reported   by
Braun,   but   absent   in   the   present   analysis,
was  Castanea  dentata  which  has  been  elim-

inated by  chestnut  blight.  Dead,  fallen
chestnut   trees   still   remain   in   the   gorge.
Winstead   and   Nicely   (1976)   found   13
species   of   trees   within   the   gorge.   Eleven
of   those  species   were   found  in   the   present
study;   Prunus   serotina   and   Carpinus   caro-

liniana were  not  found.
Basal   areas   of   the   present   study   were

compared   with   those   reported   by   Winstead
and   Nicely   (1976)   (Table   2).   The   2   tech-

niques gave  different  results.  An  analysis
of   the   4   plots   nearest   the   earlier   study
showed   368   trees/ha   with   a   basal   area   of
26.4   m2.   Those   figures   are   higher   than   for
the  total  gorge  (329.6  trees  with  23.3  m2/fia
basal   area).   The   numbers   are   less   than
those   in   the   preliminary   study   that   had
672.3  trees/ha  with  a  basal  area  of  47.5  m2.
The   data   show   a   pattern   of   decreasing
numbers   with   increasing   size   of   the   area
sampled.

The    basal    area    data   from   Rock    Creek
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Gorge   do   not   match   the   predicted   value   of   with   26.7   m2   ha   on   the   eastern   and   19.9
30   m-/ha   as   proposed   by   Held   and   Win-   nr/ha   on   the   western   in   the   gorge.     That
stead   (  1975  )   being   an   indication   of   climax   difference    may    be    due    to    differences    in
status   in   mesic   forest   systems.     Their   pro-   methods.     Martin   used   12.4   cm   dbh   as   the
posal   was   developed   by   comparing   basal   smallest   tree   size   instead   of   the   10   cm   dbh
area   data   from    various   studies    of   forests   limit   used   in   Rock   Creek.     In   spite   of   that
primarily   in   Kentucky   and   Indiana.    Those   difference,   the   pattern   is   still   the   same.   The
forest   ecosystems  were   not   confined  to   such  greatest   basal   area   is   on   the   eastern   slopes,
a   narrow   gorge   as   Rock   Creek;   thus,   the   In   Lilley   Cornett   Woods,   beech   was   a
physiography   of   the   area   might   be   limiting   more    important    constituent    of    the    forest
in   some   way   to   tree   growth.   composition    than    in    Rock     Creek    Gorge.

Braun     (1950)     found    that     the     pattern   Braun   (1950)   found  the   same  to   be   true   of
of   vegetation   in   Rock   Creek   Gorge   with   wider    gorges    where    beech    occupied   the
hemlock   dominant   accompanied   by   dense   valley   floor.     The   pattern   was   present   at
thickets    of   Rhododendron    was   typical    of   Yahoo   Falls   in   McCreary   County,   Kentucky,
the    narrowest   gorges    of   the    Cumberland   although   that   area   is   not   covered   by   a   virgin
Plateau.     She   also   noted   the   greater   impor-   forest   (Braun   1950).
tance   of   oak   on   the   drier   slopes.     In   Rock   No     other    virgin    hemlock-mixed    meso-
Creek,   the   importance   value   of   the   sum   of   phytic   forests   have   been   studied   in   Ken-
the    3    species    of    oak    on    the    west-facing   tucky.    Areas   of   secondary   growth   with   the
slope   was   0.5489,   just   below   that   of   hem-   same   hemlock-mixed   mesophytic   forest   are
lock   (0.6141).     On   the   other   slope,   only   1   present   in   Red    River    Gorge,    but   to    our
species   of   oak   was   present   having   a   value   knowledge   no    compositional   studies   have
of   0.0535,   while   that   of   hemlock   was   0.9104.   been   done   there.    In   1973,   Herman   and   See

Lilley   Cornett   Woods   in   Letcher   County   reported   on   secondary   succession    after   a
is   a   virgin   area   in   southeastern   Kentucky   fire   in   the   hemlock-mixed   mesophytic   forest
on   the   Cumberland   Plateau   (Martin   1975).   of   "Tight   Holler"   in   Wolfe   County.     After
The    area    contains    several    hemlock    com-   47   years,   tulip   poplar   was   dominant,   and
munities   on   lower   northeastern   and   north-   hemlock    was    present    only    in    the     shrub
western   slopes.   Tsuga   canadensis   accounted   layer.
for   60   percent   of   the   importance   value   and   Rock   Creek   Gorge   is   a   good   site   for   more
Fagus   grandfolia   was   the   only   other   im-   specific   ecological   studies   of   virgin   vege
portant   constituent.   The   northwestern   slope   tation.   Also,   the   rim   of   the   gorge   is   second
had   smaller   trees   with   the   highest   density   ary   growth   with   1   plot   that   was   clearcut   in
of   478   stems/ha;   the   northeastern   slope   had   1965   by   the   U.S.   Forest   Service.   The   plot
321   stems/ha.   The   pattern   is   the   same   as   has   since   been   abandoned   and   is   a   possible
that   in   Rock   Creek   Gorge.   Also,   as   in   site   of   the   study   of   successional   patterns   of
Rock   Creek,   oak   became   a   more   important   that   area,
constituent   on   the   northwestern   slope.   A   The   present   study   gives   a   more   complete
greater   number   of   tree   species   was   present   picture   of   vegetational   structure   and   corn-
on   the   northwestern   slope   of   Lilley   Cornett   munity   composition   than   would   be   expected
Woods   than   in   Rock   Creek   Gorge.   Fifteen   to   develop   within   similar   gorge   habitats   in
species   were   found   on   the   northeastern   the   Cumberland   Plateau   of   Kentucky.   Such
slope   and   18   on   the   northwestern   slope   information   may   be   of   considerable   value
compared   with   12   on   the   eastern   slope   and   in   future   plans   of   wilderness   management
18   on   the   western   slope   in   Rock   Creek,   and   development   of   potential   recreational
Basal   areas   were   higher   in   the   woods   than   sites.   Another   point   of   significance   is   thai
the   gorge.   Martin   (1975)   reported   basal   such   a   protected   area   as   Rock   Creek,   once
areas   of   42.4   m2/ha   on   the   northeastern   inventoried,   provides   a   potential   pool   oi
slope   and   22.4   m2/ha   on   the   northwestern   genetic   stock   representing   species   that   now
slope   of   Lilley   Cornett   Woods    compared   or   in   the   future   might   have   great   economic
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value   in   reforestation,   timber   production,
and   wildlife   management.   It   is   also   hoped
the   data   presented   here   may   provide   base-

line information  for  comparison  with  other
climax  forest  systems  within  the  central   and
eastern   United   States   in   relation   to   stability
of   forest   ecosystems   and   species   diversity.
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