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THE  DIVERSE  HABITATS  OF  THE  EASTERN  RED

CEDAR  AND  THEIR  INTERPRETATION

By  Roland  M.  Harper

The  red  cedar  of  Eastern  North  America,  Juniperas  virgin-
iana  L.*  (also  called  in  some  recent  books  Sab  in  a  virginiana)  is

noteworthy  for  the  variety  of  habitats  in  which  it  is  found;  and

some  writers  have  regarded  it  as  almost  indifferent  to  environ-
mental  conditions.

On  the  coast  of  Long  Island,  Georgia,  northeastern  Florida,

and  no  doubt  at  many  intermediate  points,  Juniperus  grows

on  the  borders  of  salt  and  brackish  marshes,  and  in  Georgia  —

perhaps  not  so  much  farther  north  —  it  is  frequent  on  low  sandy
islands  in  the  marshes.  It  is  said  to  grow  on  dunes  on  the  shores

of  Lakes  Michigan  and  Erie,  and  at  many  places  on  the  Atlantic

coast.  In  West  Florida  and  perhaps  elsewhere  it  is  found  in  the

estuarine  swamps  of  muddy  rivers.  In  Middle  Georgia,  par-
ticularly  in  DeKalb,  Rockdale  and  Columbia  Counties,  it  is

frequent,  though  not  abundant,  on  flat  almost  bare  exposures

of  granite;  and  in  Alabama  and  several  other  states  it  can  be

[No.  6,  Vol.  12,  of  Torreya,  comprising  pp.  121-143,  was  i  ued  11  June  1912.]
*  The  cedars  of  central  Texas,  the  Rocky  Mountain  region  and  farther  west,

formerly  referred  to  this  species,  have  been  separated  by  various  authorities  in
recent  years,  probably  with  good  reason.  At  the  same  time  those  of  Florida  and
neighboring parts  of  other  states  have been referred to  a  West  Indian species,  J.
Barbadensis  L.  But  the  alleged  differences  between  the  northern  and  southern
cedars seem to be no greater than many other trees exhibit  in different habitats,
and no one has ever succeeded in drawing a sharp line between them on the map.
If the Florida cedar was really identical with a West Indian one we would naturally
expect to find it in the extreme southern part of the'state, like many other tropical
trees; but no Juniperus seems to have been reported south of Brevard County on
the east coast and Manatee on the west. Just what the relationship is between our
cedar and those of Bermuda and the Bahamas does not concern the present paper.
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seen  on  sandstone  cliffs  of  various  ages,  from  pre-Cambrian  to
Carboniferous.

The  headquarters  of  our  cedar  seem  to  be  in  the  interior

hardwood  region  of  Eastern  North  America,*  from  southern
Ontario  to  northern  Alabama.  There,  from  all  accounts,  it  was

very  abundant  in  the  pioneer  days,  especially  on  bare  limestone

rocks,  forming  the  great  cedar-glades  of  Middle  Tennessee  and

adjacent  territory,  which  have  been  mentioned  by  many  observers

(though  strange  to  say  no  illustrations  of  them  seem  to  have  yet

found  their  way  into  botanical  or  geographical  literature).

In  addition  to  its  natural  habitats  (of  which  those  already
■

mentioned  do  not  exhaust  the  list),  in  southern  Xew  England,

adjacent  New  York,  and  many  other  places  the  cedar  is  most

commonly  seen  scattered  in  dry  pastures  and  abandoned  fields;

and  in  nearly  all  parts  of  its  range,  particularly  in  the  Piedmont
region  of  Virginia,  it  is  a  familiar  feature  of  roadsides  and  fence-
rows.  It  is  so  common  in  such  artificial  or  unnatural  situations

that  it  would  be  a  difficult  task  to  reconstruct  its  original  distri-
bution.

In  most  of  the  places  above  described  Juniper  us  does  not  have
much  competition  from  other  trees;  but  in  Florida  and  some

parts  of  the  coastal  plain  of  Georgia  and  x^labama  it  is  usually

found  in  dense  calcareous  hammocks,  where  it  is  pretty  well

shaded,  even  when  full  grown.  It  grows  in  shady  places  outside

*  The  interior  hardwood region  is  not  a  sharply  defined  geographical  unit,  but
it  has  certain  distinctive  characters  besides  the  prevalence  of  hardwoods  and  the
scarcity  of  pines.  (On  this  latter  point  see  Gattinger,  Fl.  Tenn.  (ed.  2),  23-24.
1901.)  Among  them  are:  rock  strata  mostly  Paleozoic  and  approximately  hori-
zontal, scarcity of sand and peat, wet winters and dry summers (in this connection
see Gannett, U. S. Geol. Surv. Water Supply Paper no. 234, pi. 2, 1909), considerable
seasonal  fluctuation  of  streams,  and  frequency  of  polypetalous  spring  flowers,
medicinal plants, and trees with durable dark-colored heart- wood.

There  are  in  the  United  States  about  two  dozen  places  named  Lebanon,  half  a
dozen Xew Lebanons, and a few others in which Lebanon forms a part of the name.
Quite  a  number  of  these  are  in  the  interior  hardwood  region,  and  it  i-  extremely
probable that some of them (especially those in Kentucky. Tenne *e and Alabama)
were named from the abundance of cedar near by, in allusion to the classical "cedar
ot  Lebanon.*'  Although  there  is  not  much  resemblance  between  our  cedar  and
Cedrits  Libani,  the cedar of  Lebanon,  the people who named most  of  these places
were  probably  not  familiar  with  the  Old  World  tree,  which  is  not  often  cultivated
in  this  country.
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Alabama.  There  the  characteristic  spindle-shaped  northern  form

abounds  in  old  fields  and  rocky  pastures  between  Birmingham

and  Bessemer,  and  the  Florida  form  with  loose  drooping  twigs
is  scattered  through  the  flatwoods  southwest  of  Bessemer,  where
it  is  well  shaded  by  tall  oaks  and  hickories.

In  the  numerous  descriptions  of  the  habitat  of  the  cedar  in

the  northern  United  States  little  or  nothing  is  said  about  its
having  any  particular  fondness  for  lime.  But  in  Alabama  and

adjoining  states,  where  it  is  most  abundant  on  limestone  rocks,
it  is  generally  regarded  as  a  lime-loving  tree.*  If  it  i^,  though,
it  differs  strikingly  from  all  other  lime-loving  trees  of  Eastern

North  America  in  having  scale-like  evergreen  leaves,  which  is

supposed  to  be  a  xerophytic  adaptation.  An  explanation  of
its  apparent  fondness  for  lime  will  be  suggested  presently.

Notwithstanding  the  great  adaptability  of  the  cedar  to  diverse
conditions  of  soil  and  climate,  there  are  in  eastern  North  America

four  rather  widespread  classes  of  natural  habitats  where  it  is

conspicuous  by  its  absence:  (i)  the  great  northern  coniferous
forests,  extending  from  New  Brunswick  westward;  (2)  the  com-

mon  dry  woods  with  oaks  and  hickories,  w  r  hich  are  represented

in  nearly  all  the  eastern  states;  (3)  the  prairies,  extending  from
Indiana  westward;  and  (4)  the  pine-barrens,  including  the  Pimis

rigida  barrens  of  Long  Island  and  New  Jersey,  the  P.  palnstris
barrens  from  North  Carolina  to  Texas,  and  the  P.  Caribaea
barrens  of  South  Florida.

Now  if  the  various  habitats  of  our  tree  can  be  found  to  have

any  one  character  or  combination  of  characters  in  common,  not

shared  by  the  other  habitats  just  named,  we  will  have  the  key  to
the  situation.

One  such  character  stands  out  prominently.  The  coniferous
forests,  dry  woods,  prairies  and  pine-barrens  are  burned  over

at  intervals  of  a  few  to  several  years  (the  fires  being  set  oftener

now  by  man  than  they  were  by  lightning  and  other  natural  causes

iffected

rely  or  never  visited  by  fire.
«

* See bibliography at end of this paper.
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The  sensitiveness  of  Juniperus  virginiana  to  fire,  a  natural

consequence  of  its  thin  bark,*  has  been  commented  on  in  some

of  the  general  works  cited  below,  if  not  elsewhere;  but  the

geographical  significance  of  this  fact  seems  never  to  have  been

pointed  out  before.
The  various  habitats  of  the  cedar  are  protected  from  fire  in

different  ways.  Marshes  and  estuarine  swamps  are  usually  too
wet  for  fire  to  travel  through,  and  on  dunes  and  rocks  (the  latter

including  the  cedar-glades)  the  herbaceous  vegetation  is  too

sparse  to  feed  flames.  The  exemption  of  pastures  and  fence-
rows  from  fire  is  too  obvious  to  require  any  further  comment.  In

the  Florida  hammocks,  as  in  other  climax  forests,  the  humus

does  not  burn  readily,  partly  because  it  is  usually  too  damp,  and

partly  because  most  of  the  carbon  in  it  is  already  oxidized.  |
The  abundance  of  cedar  on  limestone  rocks  may  now  be  partly

explained  by  the  fact  that  such  rocks  are  most  extensively

•exposed  in  the  interior  hardwood  region  and  in  other  regions
which  were  characterized  originally  by  vast  climax  forests  and

now  by  cultivated  fields,  where  forest  fires  from  natural  causes
are  and  always  have  been  very  infrequent,  apparently.  It  is

possible,  however,  that  a  little  lime  in  the  soil  may  be  advan-

tageous  to  our  tree,  for  it  seems  to  be  entirely  absent  from  the
fall-line  sand-hills  and  stream  sand-hills  of  the  coastal  plain,

which  are  almost  exempt  from  fire  but  decidedly  non-calcareous;
while  the  dunes  on  the  coast  must  contain  appreciable  quantities
of  calcium  carbonate  in  the  form  of  comminuted  sea-shells.

Furthermore,  outside  of  the  glaciated  region  Juniperus  Virginiana

seems  rarely  or  never  to  associate  with  any  of  the  Ericaceae,  a

family  of  plants  noted  for  their  preference  for  acid  soils.  %  Never-

*  Its  usually  shallow  root-system  has  been  suggested  as  another  factor  which
makes the cedar an easy prey to fire; but it would be hard to find a tree with shal-
lower  roots  than  Pinus  Caribaea  where  it  grows  on  limestone  rocks  southwest  of
Cocoanut  Grove,  Florida,  and  that  species  is  almost  immune  to  fire.  The  cedar
usually  branches  near  the  ground,  and  that  is  probably  another  reason  why  it  is
more liable to injury by fire than some other trees.

f  In  this  connection  see  Bull.  Torrey  Club  38:  524.  191  1.
J  In  this  connection  see  Hilgard,  Soils  522.  1906;  Coville,  U.  S.  Bureau  of

Plant  Industry  Bull.  193:  19,  30.  1910;  Harper,  Ann.  Rep.  Fla.  Geol.  Surv.  3:  361.
1911.  <
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theless,  the  evidence  here  presented  seems  to  show  that  the  cedar

dreads  fire  more  than  it  likes  lime.

Notwithstanding  its  tolerance  of  shade  and  sensitiveness  to

fire,  in  which  it  differs  from  many  other  conifers  and  most  pioneer

trees,  the  cedar  has  other  pioneer  characters  besides  its  "xero-

phytic"  leaves.  It  thrives  in  very  thin  and  poor  soils,  and  is

rarely  found  native  in  deep  rich  soils,  especially  those  of  alluvial
bottoms,  where  fire-protection  is  almost  at  its  maximum.  In

the  blue-grass  region  of  Kentucky,  which  is  characterized  by
rich  calcareous  soils,  it  seems  to  be  chiefly  confined  to  dry

rocky  places,  such  as  the  cliffs  of  the  Kentucky  River.  The
Florida  hammocks  in  which  our  tree  abounded  before  it  became

the  prey  of  the  pencil-makers  are  very  near  sea-level  (and  usually

rocky  as  well),  and  the  marshes  and  estuarine  swamps  are  of
course  still  lower;  so  that  in  all  such  places  the  ground-water
level  is  at  all  times  so  near  the  surface  that  there  is  only  a  shallow

zone  in  which  aeration  can  take  place  and  the  common  soil-

forming  agencies  can  work.  Perhaps  the  cedar  has  little  use
for  earthworms  and  other  nitrogen-producing  organisms;  its  rela-

#tions  to  these  things  deserve  investigation.
The  following  list  contains  references  to  about  400  places,

mostly  in  easily  accessible  publications,  where  the  habitats  of

Juniperus  virginiana  (as  that  species  is  defined  at  the  beginning

of  this  paper)  in  various  parts  of  Eastern  North  America  are
mentioned.  No  attempt  has  been  made  to  refer  to  places  where

it  is  merely  listed  as  growing  in  a  certain  region,  without  any
indication  of  habitat,  except  in  a  very  few  cases  of  special  interest.
The  references  for  each  state  are  arranged  chronologically  as

far  as  possible,  and  the  states  alphabetically.  It  may  seem
tiresome  to  cite  so  many  pages  of  the  same  book  in  some  cases,
but  the  reader  who  is  not  sufficiently  interested  to  go  into  the

matter  deeply  can  at  least  get  from  this  a  crude  idea  of  the
relative  abundance  of  cedar  in  each  state,  and  one  who  may  be

making  a  special  study  of  the  vegetation  of  any  one  state  will

probably  find  a  multiplicity  of  references  useful.*

* I have found nearly all these references in the libraries of either the Geological
Survey  of  Alabama  or  the  New  Vork  Botanical  Garden.  Most  ot  those  relating
to  Iowa were  first  brought  to  my attention  by  Prof.  L.  H.  Pammel.

¥
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General  (or  relating  to  more  than  one  state)
F.  A.  Michaux,  Hist.  Arb.  Am.  3:  42-44.  18  13.
Elliott,  Bot.  S.  C.  and  Ga.  2:  717.  1824.  (S.  C,  Ga.,  Ala.)
Nuttall,  N.  Am.  Silva  3:  96-98.  1849.
Engelmann,  Trans.  Acad.  Sci.  St.  Louis  3:  591-592.  1878.
Rothrock,  Forest  Leaves  2:  148-149  (with  plate).  1890.
Sargent  and  others,  Garden  and  Forest  4:  289;  5:  46;  8:  61-62,/.  q;  10:  142,  168,

178,  420.  1891-1897.
Sargent,  Silva  N.  A.  10:  94.  1896;  14:  89-90.  1902.
Masters,  Jour.  Bot.  37:  1-11.  1899.
Cowles,  Bot.  Gaz.  27:  295,  302,  363,  371,  373.  1899.  (Dunes  of  Lake  Michigan.)
Mohr,  U.  S.  Forestry  Bull.  31.  1901.
Dame  and  Brooks,  Trees  of  New  Eng.  26-28.  1902.
Hilgard,  Soils  517.  1906.  (Calcareous  soils.)
U.  S.  Forest  Service  Circulars  73  and  102.  1907.
Britton  &  Shafer,  N.  Am.  Trees  116-119.  1908.
F.  J.  Phillips,  Forestry  Quarterly  8:  67-69.  1910.
Hall  &  Maxwell,  U.  S.  Forest  Service  Bull.  95:  19-29.  191  1.
Harshberger, Phytogeog. Surv. N. A. 191 1. (Consult index for numerous references

to Juniper us barbadensis and J. virgin tana, some of which however pertain
to western trees now regarded as distinct.)

Canada
Macoun,  Cat.  Can.  PI.  462.  1886.  (Rocky  river  banks  mostly.)

I

Alabama
Tuomey,  1st  Rep.  on  Geol.  of  Ala.  125,  134,  159.  1850;  2d  Rep.  90.  1858.
E.  A.  Smith,  Tenth  Census  U.  S.  6:  30,  32,  33.  42,  57,  69,  81-83,  93,  107,  112,  116,

129,  131,  133,  148,  155.  1883  (?).
E.  A.  Smith,  Rep.  Geol.  Surv.  Ala.  1881-2  (agricultural  features)  199,  205,  206,

230, 269, 296, 330-332, 334, 364, 400, 415, 428, 462, 468, 472, 514, 532. 1883 .
Mohr,  Tenth  Census  U.  S.  9:  528,  529.  1884.  (Tennessee  valley.)
E.  A.  Smith,  Rep.  on  Geol.  of  Coastal  Plain  of  Ala.  120,  194,  282,  351,  534,  537,

538,  59i,  592,  639,  642,  648,  686.  1894.  (Calcareous  soils.)
H.  McCalley,  Rep.  on  Tenn.  Valley  16,  19,  30,  39,  44,  80,  161,  167,  177,  193,  195,

197,  202,  203,  233-235,  237,  249,  250,  259,  261-264,  266,  279,  281,  297,
314-316,  325,  334-336,  35i.  367.  372,  374,  406,  409.  1896.  (Mostly  on
limestone.)

H.  McCalley,  Rep.  on  Coosa  Valley  43,  47,  112,  119,  185,  191,  247,  265,  311,  313-
314,  34i,  465,  488,  498,  515,  522,  589,  592,  633,  706,  768.  1897.

Mohr,  U.  S.  Forestry  Bull.  31:  9-12;  Contr.  U.  S.  Nat.  Herb.  6:  81,  82,  102,  108,
133,326.  1901.  (General.)

Kocher  &  Westover,  Field  Operations  U.  S.  Bureau  of  Soils  1907:  458.  (On  lime-
stone, Butler Co.)

Harper,  Bull  Torr.  Club  37:  114.  1910.  (Bluffs  on  Warrior  River.)
Smith  &  Pace,  Field  Operations  U.  S.  Bureau  of  Soils  1908,  757,  768.  (Flatwoods

and limestone areas, Jefferson Co.)
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Arkansas
Loughridge,  Tenth  Census  U.  S.  5:  569.  573.  629.  1884.  (Quoted  from  Les-

quereux) .
J.  F.  Williams,  Rep.  Geol.  Surv.  Ark.  1890  2  :  170.  1891.  (Magnet  Cove.)

Connecticut
Bissell  &  Andrews,  Fl.  Southington  10.  1902.  (Rocky  hills.)
W.  E.  Biitton,  Bull.  Torr.  Club  30:  578,  581,  619.  1903.  (Sand-plains.)

Delaware
Sargent,  Tenth  Census  U.  S.  9:  511.  1884.  (Northern  portion.)
L.  M.  Snow,  Pot.  Gaz.  34:  294,  296,  301,  303,  305.  1902.  (Dunes.)

Florida
Garber,  Bot.  Gaz.  2:  112-113.  1877.  (Cedar  Keys.)
Curtiss,  Bot.  Gaz.  4:  133.  1879.  (Shell  Islands.)
E.  A.  Smith,  Tenth  Census  U.  S.  6:  204.  238.  i884(?).  (High  hammocks.)
Curtiss,  Tenth  Census  U.  S.  9:  522.  1884.  (General.)
B.  Torrey,  Atlantic  Monthly  72:  602.  1893.  (Reprinted  in  his  Florida  Sketch-

book  90-91.  1894.)
Mohr,  U.  S.  Forestry  Bull,  si:  12,  15,  23.  1901.
Harper,  Ann.  Rep.  Fla.  Geol.  Surv.  3:  237-239.  241.  243,  352.  I9«.  (Swamps.)

Bull.  Torr.  Club  38:  231,  235.  1911.  (Swamps  north  of  Jacksonville.)

Georgia
Loughridge,  Tenth  Census  U.  S.  6:  318.  i884(?).
Harper,  Bull.  Torr.  Club  27:  425-  1900  (along  Flint  River);  28:  475-  1901.

(On limestone  in  N.  W.  Ga.)
T.  L.  Watson,  Bull.  Geol.  Surv.  Ga.  9A:  8o,  112,  128,  136,  141,  234.  1902.  (On

granite outcrops in Middle Ga.)
Harper,  Bull.  Torr.  Club  38:  229,  235.  191  1.  (Borders  of  marshes.)

Illinois
Cowles,  Bot.  Gaz.  31:  166,  168.  1901.  (Bluffs  on  Lake  Michigan.)
Gleason,  Bull.  111.  State  Lab.  Nat.  Hist.  9:  145.  *47-  1910.  (Along  rivers.)

Indiana
S.  Coulter,  Forest  Trees  of  Ind.  31-32.  1892.  (General.)
E.  J.  Hill,  Garden  &  Forest  9:  373-  1896.  (Dunes  of  Lake  Michigan.)
S.  Coulter,  Rep.  State  Geol.  Ind.  24:  618.  1901.  (General.)

Iowa
Fink,  Proc.  la.  Acad.  Sci.  4:  102.  1897.  (Tops  of  wooded  bluffs,  Fayette  Co.)
J.  E.  Cameron,  la.  Geol.  Surv.  8:  199.  1898.  (Hills  and  Muffs,  Delaware  Co.)
Macbride,  la.  Geol.  Surv.  10:  650.  1900.  (Rocky  hills,  Dubuque  Co.)
H.A.Mueller,  Proc.  la.  Acad.  Sci.  8:  204.  1901;  ":  297.  1904.  (Hillsides  and

blurts, Madison Co.)
R.  I.  Crattv.  Proc.  la.  Acad.  Sci.  1  1  :  297.  1904.  (High  banks  of  lakes,  Emmet  Co.)
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M.  E.  Peck,  Proc.  la.  Acad.  Sci.  12:  194.  1905.  (Mostly  on  high  rocky  banks  of
Iowa  River,  Hardin  Co.)

Shimek,  la.  Geol.  Surv.  16:  154,  165.  1906.  (Rocky  slopes,  etc.,  Winneshiek  Co.)

Kansas
S.  C.  Mason,  Garden  and  Forest  3:  583.  1890.  (General.)  8th  Bien.  Rep.  Kan.

State  Bd.  Agric.  273.  1893.  (Rocky  limestone  bluffs.)
A.  S.  Hitchcock,  Trans.  Acad.  Sci.  St.  Louis  8:  61.  1898.  (Limestone  hills.)
R.  S.  Kellogg,  U.  S.  Forest  Service  Bull.  66:  12,  18-20,  23-25,  34.  1905.  (Western

portion.)
Kentucky

Shaler,  Repts.  of  Progress  Geol.  Surv.  Ky.  (n.  s.)  3:  104,  425.  1877.
L.  H.  DeFriese,  ibid.  5:  61,  293,  310,  313,  321.  1880.
W.  M.  Linney,  ibid.  5:  356,  365.  1880;  Rep.  on  botany  of  Madison,  Lincoln,

Garrard,  Washington  and  Marion  Cos.  10,  11,  14,  21.  i883(?).
H.  A.  Evans,  Bot.  Gaz.  14:  311,  314.  1889.  (Limestone.)
Rice  &  Geib,  Field  Operations  U.  S.  Bureau  of  Soils  1904:  538.  (Limestone  areas,

Warren Co.)
Louisiana

Hilgard,  Soils  512.  1906.  (Calcareous  areas.)

Maryland
Shreve,  Chrysler  &  Blodgett,  Plant  Life  of  Md.  144,  155,  161,  187-189,  202,  214,

2  5  2  »  393-  19  to-  (Shores,  fence-rows,  serpentine  barrens,  cliffs,  etc.)

Massachusetts
Emerson,  Rep.  on  Trees  and  Shrubs  of  Mass.  102.  1846.  (General.)
Blankinship,  Rhodora  5:  128.  1903.  (Hill-top  barrens.)
Sears,  Geol.  Essex  Co.  39,  40.  1906.  (On  diorite,  augite-syenite,  and  lime-slate,

never on hornblende granite.)
Bicknell,  Bull.  Torr.  Club  35:  58.  1908.  (Nantucket.)
F.  S.  Collins,  Rhodora  12:  9.  1910.  (Cape  Cod.)

Michigan
Emma  J.  Cole,  Grand  Rapids  Flora  7.  1901.
Beal,  Rep.  Mich.  Acad.  Sci.  5:  40.  1904.  (General.)
F.  B.  H.  Brown,  Bot.  Gaz.  40:  275,  276,  279,  282.  1905.
C.  A.  Davis,  Rep.  Geol.  Surv.  Mich.  1906:  151.  1907.  (Bottom  of  a  lake  dry  for  a

few years.)
Minnesota

Upham,  Rep.  Geol.  &  Nat.  Hist.  Surv.  Minn.  12  6  :  134.  1884.  (General.)
W.  A.  Wheeler,  Minn.  Bot.  Stud.  2:  366,  372.  1900.  (Dry  bluffs,  S.E.  portion.)

Mi  issippi
Hilgard,  Geol.  &  Agric.  Miss.  373.  i860.  (Shell  hammocks  on  coast.)  Tenth

Census  U.S.  5:  215.  i884(?).  (Cretaceous  prairie  region.)  Soil?  490,  49*.
499>  5°5-  1906-  (Calcareous  regions.)

Lloyd  &  Tracy,  Bull.  Torr.  Club  28:  84.  1901.  (Cat  Island.)
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Missouri
Loughridge,  Tenth  Census  U.  S.  5:  507-  i884(?).  (Cherty  slopes.)
Bush  t  Ann.  Rep.  Hort.  Soc.  Mo.  37  :  356.  1895.  (General.)
Mackenzie  &  Bush,  Fl.  Jackson  Co.  7.  1902.
Daniels,  Fl.  Columbia  and  vicinity  15,  48,  60,  82.  1907.  (Cliffs,  etc.)

Nebraska
Pound  &  Clements,  Phytogeog.  Neb.  (ed.  2),  326,  334.  339.  343-  1900.

New  Jersey
Hollick,  Am.  Nat.  33:  5.  8.  1899;  Report  on  Forests  185,  187.  1900.  (Cretaceous

region.)
Gifford,  Report  on  Forests  251,  252,  284.  1900.  (Dunes.)
Harshberger,  Proc.  Acad.  Nat.  Sci.  Phila.  1900:  646-651;  1902:  648,  653,  655,  658;

Forest  Leaves  9:  40.  1903-  (Along  coast.)
Stone,  Proc.  Acad.  Nat.  Sci.  Phila.  1907:  456.  1908.  (Outside  of  pine-barrens.)
Harshberger,  Torreya  10:  9.  1910.  (Xavesink  Highlands.)  Phytogeog.  Surv.

N.  A.  222,  413,  414.  416.  417.  425.  461,  pl.  4,f.  23,  24.  1911.  (Dunes
mostly.)

Stone,  Ann.  Rep.  N.  J.  State  Mus.  1910:  86,  89-91,  145.  153-  1912.  (General.)

New  York

Torrey,  Fl.  X.  Y.  2:  235.  1843.  (General.)
Paine,  Cat.  PI.  Oneida  Co.  78.  1865.  (Rocky  hills,  etc.)
Day,  Cat.  PI.  Buffalo  and  vicinity,  72.  1883.  (Rare.)
Dudley,  Cayuga  Flora  131.  1886.  (Rocky  banks,  etc.)
Beckwith  &  Macauley,  Proc.  Rochester  Acad.  Sci.  3:  130.  1896.  (River-banks.

etc.,  Monroe Co.,  rare.)
Clute,  Fl.  Upper  Susquehanna  102.  1898.
Davenport,  Science  II.  8:  688.  1898.  (Beaches,  northwestern  L.  I.)
Hollick,  Torreya  6:  214.  1906.  (Borders  of  marshes,  Staten  Island.)
Taylor,  Bull.  N.  Y.  Bot.  Gard.  7:  96.  1909.  (General.)

North  Carolina
Kerr,  Tenth  Census  6:  545.  1884.  (Sea-is!ands.)
W.  F.  Ma-  y,  Garden  and  Forest  5:  189.  1892.  (Smith's  Island.)
Ashe,  Bull.  N.  C.  Geol.  Surv.  5:  15,  26.  1894.
Pinchot  &  Ashe,  Bull.  N.  C.  Geol.  Surv.  6:  121.  1898.  (General.)
Kearney.  Contr.  U.  S.  Nat.  Herb.  5:  271.  1900.  (Ocracoke  Island.)
D.  S.  Johnson.  Bot.  Gaz.  30:  406,  407.  1900.  (Dunes,  etc.,  near  Beaufort.)
Dorsey  &  other-.  Field  Operations  U.  S.  Bureau  of  Soils  1901:  275.  (Iredell  Co.)
House,  Torreya  10:  31,  34.  I9™.  (Granite  peaks,  Transylvania  Co.)

Ohio
Moseley,  O.  State  Acad.  Sci.  Special  Papers  1:  39-  1889.
Jennings,  Ohio  Xat.  8:  299-301,  321-326.  1908.  (Dunes  of  Lake  Erie.)

Pennsylvania
Harshberger,  Bull.  Torr.  Club  24:  180.  1897;  Science  II.  18:  340-342.  1903.

(Seroentme barrens.)
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Harshberger,  Bull.  Torr.  Club  31  :  143,  145.  1904.  (Rocky  places  in  S.E.  portion.)
Wilder  &  others,  Field  Operations  U.  S.  Bureau  of  Soils  1905:  149-  (Serpentine

barrens, Chester Co.)
Jennings,  Ann.  Carnegie  Mus.  5:  302,  319-321,  323.  334.  336,  341,  403.  1909.

(Dunes  of  Lake Erie.)
Harshberger,  Bull.  Torr.  Club  36:  653,  656,  663,  664,  668,  670.  1909.  (Nocka-

mixon Rocks.)
Pennell,  Proc.  Acad.  Nat.  Sci.  Phila.  1910:  546,  550.  (Serpentine  barrens.)
Harshberger,  Phytogeog.  Surv.  N.  A.  468,  470,  474,  502.  191  1.

South  Carolina
Coker,  Torreya  5:  141-144.  1905.  (Isle  of  Palms.)

Tennessee
Safford,  Am.  Jour.  Sci.  62:  354,  357,  with  plate.  1851.  (Cedar-glades.)  Geol.

Tenn.  100,  106,  107,  233,  234,  245,  260,  262,  263,  266,  267.  1869.
Killebrew  &  Safford,  Introd.  Resources  of  Tenn.  36,  74-75,  476,  627,  639,  818-819,

830,  833,  975,  993,  1009-1010.  1874.
Safford,  Tenth  Census  U.  S.  5:  400-401,  405,  455,  456,  458,  459.  461.  1884.

(Cedar-glades  of  Middle  Tenn.)
Sargent,  Tenth  Census  U.  S.  9:  544.  1884.  (Cedar-glades  of  Middle  Tenn.)
Sudworth  &  Killebrew,  Forests  of  Tenn.  6-7.  1897.  (Middle  Tenn.)
Mohr,  U.  S.  Forestry  Bull.  31:  13-14.  1901.  (Middle  Tenn.)
Gattinger,  Fl.  Tenn.  (ed.  2),  22,  32.  1901.  (Cedar-glades  mostly.)
Ayrs  &  Gray,  Field  Operations  U.  S.  Bureau  of  Soils  1907:  788-789.  (Cedar-

glades, Giles Co.)
R.  C.  Hall,  Tenn.  Geol.  Surv.  Bull.  10A:  28,  29,  36.  1910.  (General.)

Texas
Bray,  U.  S.  Forestry  Bull.  47:  54.  1904.

Vermont
Anna  M.  Clark,  Vt.  Exp.  Sta.  Bull.  73:  45-46.  1899.  (Dry  rocky  hills.)
Brainerd,  Jones  &  Eggleston,  Fl.  Vt.  5.  1900.  (Dry  rocky  hills.)

Virginia
Kearney,  Contr.  U.  S.  Nat.  Herb.  5:  378,  405,  407.  1901.  (Dunes,  bluffs,  and

roadsides in S.E. portion.)
Harshberger,  Forest  Leaves  9:  44.  1903.  (Edge  of  gorge  at  Natural  Bridge.)

Wisconsin
Pammel,  Garden  and  Forest  4:  532.  1891.  (Sandy  bottoms,  limestone  rocks,  etc.)
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