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DURING  more  than  a  decade  Mr.  W.  H.  Blanchard  stirred  Ameri-
can  botanists  as  they  had  not  before  been  aroused  to  the  importance
of  closely  studying  the  native  blackberries,  and  set  an  example  of
marvelous  devotion  and  self-sacrifice:  in  his  declining  years  aban-
doning  his  remunerative  pursuits  and  spending  his  meagre  savings
and  complete  energies  in  an  attempt  to  throw  light  upon  the  hitherto
hardly  appreciated  complexities  of  the  American  blackberries.  In
Blanchard's  own  words,  "This  search  has  continued  and  is  now  ten
years  old.  I  have  searched  throughout  the  whole  of  the  eastern
part  of  the  United  States  and  Canada  as  far  west  as  blackberries
are  found,  or  from  St.  John's,  Newfoundland,  to  Lake  Winnipeg  in
Manitoba,  and  south  to  Florida  making  the  search
as  complete  as  my  time  and  limited  means  would  allow."  As  a
result  of  his  unprecedented  activity  twenty-two  papers  on  the  black-
berries  were  published  before  impaired  eyesight  and  age  forced  him  to
relinquish  his  keen  and  untiring  studies  of  an  amazingly  difficult
problem.  Fortunately,  however,  before  giving  up  active  work  he
was  able  to  summarize  his  conclusions  in  a  very  valuable  paper  2  in
which  he  recognized  in  northeastern  America  the  following  16  as  true
species:  Rubus  canadensis  L.,  R.  allegheniensis  Porter,  R.  Andrews-
ianus  Blanchard,  R.  hispidus  L.,  R.  procumbens  Muhl.,  R.  trivialis
Michx.,  R.  recurvans  Blanchard,  R.  cuneifolius  Pursh,  R.  frondosus
Bigelow,  R.  sctosus  Bigelow,  R.  snnisetosus  Blanchard,  R.  vermont-

'Ezra Brainerd & A. K. Peitcrsen. Blackberries of New England — their Classi-
fication.  Vermont  Agric.  Expt.  Sta.  Bull.  217.  June,  1920.

2 Blanchard, Rubus of eastern North America. Bull. Torr. Bot, CI. xxxviii.  425-
439 (1911).
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anus  Blanchard,  R.  amicalis  Blanchard,  R.  glandicaulis  Blanchard,
R.  multiformis  Blanchard  and  R.  recurvicaulis  Blanchard.

Following  Blanc-hard's  stimulating  example,  scores  of  active  field-
botanists,  who  had  not  previously  appreciated  the  need  of  close
observation  and  unlimited  collections  and  notes,  have  been  studi-
ously  watching  and  painstakingly  collecting  the  blackberries—  pains-
takingly,  since  the  collection  and  preparation  of  hundreds  or  thousands
of  specimens  of  Rubus  in  a  single  season  is  a  painful  and  monotonous
task.  As  a  result  of  this  alert  interest  many  New  England  botanists
bad  long  awaited  the  publication  of  the  present  paper  by  Bra  i  nerd  &
Peitersen,  for  they  had  learned  to  have  profound  regard  for  Brainerd's
work  on  the  genus  Viola.  Furthermore,  some  years  prior  to  Blanc-h-
ard's  phenominal  activity,  Brainerd  had  published  a  synopsis'  of  the
New  England  blackberries,  in  which  he  recognized  1  1  species,  1
variety  and  1  hybrid;  and  subsequently  he  has  been  our  most  posi-
tive  exponent  of  the  theory  that  nearly  all  of  our  blackberries  art-
hybrids.  In  the  present  paper,  which  is  his  latest  statement  on  this
question,  12  true  species  are  recognized  in  New  England  and  4b
plants  are  treated  as  hybrids,  suspected  hybrids  or  blend  species  and
5  as  doubtful.  And,  although  the  "New  England"  of  this  paper  is
chiefly  Vermont  (reversing  the  early  usage  when  Vermont  declined
to  be  a  part  of  New  England),  various  plants  unknown  outside  New
York  or  New  Jersey  are  included,  thus  displaying  the  authors'  present
liberality  of  interpretation,  especially  toward  the  west  and  south-
west.

The  attempt  to  draw  a  definite  line  between  the  species  and  the
hybrids  and  blend  species  has  led  to  separate  keys  and  treatments
for  these  plants.  This  is  unfortunate  for  the  user,  for  no  one,  not
specially  forewarned  or  gifted  with  remarkable  intuition,  finding  Rubus
frondisentis  ("  R.  pergratusx  setosus")  superabundant  in  Coos  County,
New  Hampshire,  R.  glandicaulis  ("  R.  allegheniensis  x  settmu")  in
the  thickets  of  Prince  Edward  Island  where  R.  setosus  is  unknown,  or
R.  arenicola  ("  R.  BaHeyanus  x  frondostuf")  dominant  on  dry  barrens
of  Nova  Scotia  where  R.  Baileyanus  is  unknown  and  where  R.  frou-
dosus  is  represented  only  by  R.  reeurvans,  can  guess  in  which  key  to
trace  his  species.

As  stated,  Rubus  glandicaulis  (cited  by  the  authors  on  p.  bl  as  if
found  at  only  3  stations  —  1  each  in  Maine,  New  Hampshire  and  Ver-
mont)  occurs  on  Prince  Edward  Island  where,  during  three  seasons
of  conscientious  observation  and  collecting  of  Rubus  by  such  careful
field-botanists  as  Blanchard,  Bartram,  Long,  St.  John  and  the  pres-
ent  reviewer,  no  R.  setosus  (reputed  parent  of  R.  glandicaulis)  has
ever  been  found.  Similarly,  R.  arenicola  (cited  on  p.  75  as  found  at
3  stations  —  1  in  Maine,  2  in  eastern  Massachusetts)  is  common  in
Nova  Scotia  (where  long  since  collected  and  identified  by  Blanchard),

iBninerd, The Bl»ckbeniea of New England. Rbodoba, ii.  23-29 (Htoo).
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but  one  of  its  supposed  parents  reaches  its  eastern  limit  in  eastern
Massachusetts  (or  possibly  southern  Maine),  at  least  200  miles  across
the  Gulf  of  Maine  from  the  nearest  point  of  Nova  Scotia.  Again,
R.  tardatus  (p.  83),  treated  as  a  hybrid  of  R.flagcllaris  (R.  procumbens)
and  R.  sctosus  and  cited  as  if  found  only  at  Kennebunk,  Maine,  is  a
dominant  shrub  of  boggy  thickets  and  lake-margins  on  Prince  Ed-
ward  Island  and  Nova  Scotia  and  it  is  characteristic  of  some  bogs
and  peaty  shores  of  central  Cape  Cod.  Yet  of  its  alleged  parents,
R.flagellarls  (even  in  its  most  inclusive  sense)  is  not  known  east  of  the
Kennebec  valley  and  R.  sctosus  is  quite  unknown  on  much-explored
Cape  Cod.  Is  it  not,  then,  somewhat  strange,  if  these  are  no  more
than  local  and  very  recent  hybrids,  that  they  should  abound  over  such
wide  areas  and  hundreds  of  miles  away  from  one  or  both  of  their
supposed  parents?

It  is,  in  fact,  very  difficult  to  make  out  the  principle  by  which  the
hybrids  of  Brainerd  &  Peitersen's  treatment  are  differentiated  from
the  true  species.  R.  clcganhdus  (p.  37)  with  "Pollen  about  70%
imperfect"  and  a  restricted  range  (the  uplands  of  New  Hampshire
and  Vermont),  and  R.  vcrmontanus  (p.  39)  with  "  Pollen  about  85%
imperfect"  and  a  distribution  said  to  be  confined  to  New  Hampshire
and  Vermont,  are  treated  as  true  species.  But  R.  frondisentis  (p.
03)  of  similar  range  and  with  "Pollen  about  10%  imperfect,"  a
plant  with  seedlings  which  "are  very  uniform  and  seem  to  breed
true  to  the  type,"  and  R.  abbrcvians  (p.  05)  again  of  similar  range,
and  R.  pcrmixtus  (p.  69),  extending  from  New  Hampshire  to  New
York  and  New  Jersey,  the  former  with  "Pollen  about  10%  imper-
fect"  and  seedlings  which  "vary  very  little  from  the  mother  plant,"
the  latter  with  "Pollen  about  50%  imperfect"  and  seedlings  which
"do  not  revert  to  the  parent  types,"  are  treated  merely  as  hybrids.
If  these  characteristic  and  easily  recognized  plants  are  indeed  hybrids
they  are  notable  refutations  of  the  much  overworked  theory,  that
hybrids  have  imperfect  pollen  and  do  not  breed  true.

A  further  refutation  is  found  in  the  fact,  that  two  of  the  univers-
ally  recognized  species,  admitted  without  hesitation  by  the  present
authors  and  by  every  other  competent  systematist,  have  as  poor
pollen  as  is  found  in  the  genus.  These  are  the  "Thornless  Black-
berry,"  R.  canadensis  (p.  35),  ranging  from  Newfoundland  to  Wis-
consin  and  the  mountains  of  North  Carolina  and  Tennessee  and  the
"Running  Swamp  Blackberry"  (which  often  grows  on  dry  sand
plains),  R.  hispidus  (p.  43),  with  an  almost  equally  broad  range,
from  Nova  Scotia  to  southern  Ontario,  Michigan  and  North  Carolina,
the  former  with  "Pollen  about  85%  imperfect,"  the  latter  with
"Pollen  about  90%  imperfect."  Furthermore,  R.  frondosus  (p.
31),  not  treated  as  a  hybrid,  has  seedlings  which  "show  quite  a  range
of  variation  as  to  shape  of  leaves,  serration  of  leaflets,  etc."

In  the  discussion  on  p.  11  the  statement  is  made,  that  "  Seeds  from
the  selfed  flowers  of  a  number  of  suspected  hybrids  have  been  grown
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and  these  plants  in  the  majority  of  cases  show  a  reversion  to  the
supposed  parent  types,  which  of  itself,  to  our  mind,  is  a  positive
proof  of  hybrid  origin."  No  one  will  dissent  from  such  a  conclusion
and  it  is  therefore  disappointing  that  the  authors  failed  to  tell  us
just  which  of  the  suspected  hybrids  gave  these  figures.  They  do
report  on  9  cases,  the  ;}  above  referred  to  in  which  seedlings  "do  not
revert  to  the  parent  types"  and  6  others  in  which  they  show  varia-
tion.  But  the  thesis  would  he  more  convincing  if  reports  had  been
included  for  the  remaining  37  reputed  hybrids.

A  serious  doubt  as  to  the  finality  of  the  conclusions  in  the  paper
must  inevitably  occur  to  those  who  have  an  intimate  field-knowledge
of  the  abundance  in  some  of  the  upland  districts  of  New  Hampshire
and  Vermont  of  such  thoroughly  characteristic  blackberries  as  R.
frondisenti*  and  R.  abbrevians,  shrubs  with  almost  abnormally  per-
fect  pollen  for  a  Rubus,  with  seedlings  true  to  type  and  both  with
finely  developed  fruit,  for  although  the  plate  before  us  (Plate  xxviii)
shows  woe-begone  and  discouraged  little  fruits  on  It.  frondiscntis,
the  large  and  abundant  colonies  in  the  swamps  of  northern  New
Hampshire  bear  splendid  plump  berries  (as  shown  by  manysheets
of  specimens  indentified  by  Dr.  Brainerd).  If  these  are  to  be  treated
respectively  as  "  R.  pergratus  X  setosus"  and  "  R.frondosusX  setosus,"
while  R.  elegantulus  and  R.  vermontanus,  of  closely  similar  range  and
with  amazingly  imperfect  pollen,  are  good  species,  why  do  not  the
hybrids  occur  generally  throughout  the  coincident  ranges  of  their
supposed  parents?  R.  pergratus  is  an  abundant  and  much  prized
blackberry  in  many  regions  from  Prince  Edward  Island  to  Cape  Cod,
Connecticut  and  Minnesota  and  R.  setosus  abounds  in  most  regions
from  Nova  Scotia  and  New  Brunswick  to  western  New  England  and
the  uplands  of  Pennsylvania.  Vet  in  more  than  a  quarter-century
of  intensive  field-study  and  collecting  of  blackberries  in  New  England
and  eastern  Canada  the  reviewer  (who  has  collected  in  a  single  season
as  many  as  4000  sheets  of  Rubus  and  may  perhaps  be  counted  some-
thing  more  than  an  "ordinary  herbarium  systematist,  "  to  quote
Brainerd  &  Peitersen's  phrase)  had  never  seen  R.  frondiscntis  until
he  turned  his  attention  for  two  summers  to  the  blackberries  of  the
White  Mountain  region.  Similarly  he  had  never  before  met  R.
elegantulus,  R.  vermontanus  and  R.  abbrevums.  But.  all  four  are
dominant  and  very  distinct  shrubs  of  the  White  Mountain  region,
although  the  reputed  parents  of  the  latter,  R.  frondosus  and  R.
setosus,  like  the  supposed  parents  of  R.  frondiscntis,  have  much  wider
ranges.  Brainerd  &  Peitersen  assign  R.  frondosus  to  "Open  fields
and  hillsides  in  southern  New  England.  The  form  R.  recurvans

north  into  Maine,  New  Hampshire  and  Vermont,"  but
they  include  in  R.  frondosus  not  only  R.  rccurrans  but  also  R.  pktia~
dclphicus.  The  comprehensive  species  would  thus  have  a  range
from  Nova  Scotia  at  least  to  western  New  England  and  Virginia,
while  reputed  hybrids  of  it  are  cited  from  as  far  west  as  Illinois.  The
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range  of  R.  sctosus,  the  other  supposed  parent  of  R.  abbrevians,  has
been  stated  above.  If,  then,  R.  abbrevians  and  R.  frondiscntis,  with
nearly  perfect  pollen,  with  full  and  handsome  berries,  with  seedlings
true  to  type  and  with  ranges  coincident  with  those  of  the  unques-
tioned  species,  R.  clegantulus  and  R.  vermontanus,  both  of  which  have
distressingly  imperfect  pollen,  —  if  the  constant  R.  abbrevians  and  R.
frondiscntis  are  modern  hybrids  of  widely  dispersed  parents,  why
have  the3  r  not  been  found  somewhere  else  in  the  vast  area  where
their  parent  species  abound  and  where  thousands  of  collections  of
Rabus  have  been  made?

The  reviewer  is  not  arguing  that  wild  hybrids  do  not  occur  in
Rubus,  for  he  believes  that  they  do.  His  own  experience  as  well  as
some  of  the  data  given  by  Brainerd  &  Peitersen  seem  conclusive  on
that  point.  He  is  simply  emphasizing  that  in  such  instances  as  those
just  discussed  the  paper  fails  to  make  a  convincing  case.  In  another
paper  which  is  announced  perhaps  the  authors  may  do  so.

The  reviewer  is  also  puzzled,  as  others  must  be,  to  know  why  that
most  definite  of  coastal  plain  shrubs,  R.  cuneifolius,  ranging  all  the
way  from  Alabama  and  Florida  to  Connecticut  and  distinguished
even  by  the  novice  on  characters  not  found  in  any  other  northeastern
species,  is  recognized  only  by  its  inclusion  in  a  list  of  "Additional
Forms  of  Doubtful  Status"  (p.  83).  If,  by  chance,  the  authors
have  doubt  as  to  the  proper  name  for  this  shrub,  there  can  be  no
question  whatever  about  the  shrub  itself.  Other  points  which  may
well  puzzle  or  surprise  those  who  have  learned  to  expect  care  in  Dr.
Brainerd's  work  are  the  statement  about  the  altitudinal  range  of
blackberries,  the  item  regarding  the  publication  of  R.  sativus,  and  the
omission  from  the  citations  of  literature  at  the  end  of  the  paper  of
every  one  of  Blanchard's  22  papers,  including  his  highly  important
and  authoritative  epitome  already  referred  to,  one  of  the  most  signi-
ficant  if  not,  indeed,  the  most  valuable  series  of  critical  notes  we  have
upon  our  native  blackberries,  their  ranges  and  constancy.

Those  who  are  familiar  with  our  alpine  districts  would  be  amazed
to  see  any  of  the  blackberries  far  above  timber-line,  yet  Brainerd
&  Peitersen  tell  us,  that  "  The  blackberries  of  New  England  are  dis-
tributed  from  the  highest  mountain  peaks  to  the  lowest  valleys"
(p.  14).  Nevertheless,  the  reviewer,  who  with  Professor  Arthur
Stanley  Pease  has  taken  pains  to  trace  the  altitudinal  limits  of  black-
berries  on  "the  highest  mountain  peaks,"  is  confident  that  few  if
any  true  blackberries  are  known  in  New  England  from  far  above
3500  feet,  the  upper  limit  in  the  forests  of  Mt.  Washington  of  our
most  northern  species,  R.  canadensis.  To  be  sure,  R.  Chamaemorus,
the  only  member  of  a  unique  subgenus  which  is  often  considered  a
monotypic  genus,  occurs  on  the  highest  mountain  peaks  of  New
England,  but  it  surely  is  not  a  blackberry,  although  this  ancient,
circumpolar  monotype  has  quite  as  poor  pollen  as  do  many  other
monotypes  and  most  of  the  supposed  hybrid  blackberries.
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In  February,  1900,  Dr.  Brainerd  published  in  Rhodora  the  follow-
ing  paragraph:

"Rubus  sativus.  This  is  Rubus  nigrobaecus,  var.  sativus,  Bailey,
which  we  are  confident  should  be  regarded  as  a  distinct  species.  As
we  find  it  in  western  Vermont  it  is  farther  removed  from  R.  nigro-
baecus  than  any  of  the  four  forms  last  mentioned  ....  The
name  chosen  by  Professor  Bailey  is  most  appropriate,  as  the  species
is  the  parent  of  some  of  our  best  garden  varieties."  1

In  December  of  the  same  year  he  recognized  it  as  "R  sativus,
Brainerd.  (R.  nigrobaceus,  Bailey,  var.  sativus,  Bailey).  In  dry
allu  vial  soil;  Weybridge,  Brainerd;  West  Rutland,  EggleHon."*  But
in  April,  1914,  Dr.  Brainerd  said:  "the  Vermont  plant  identified  as
'a  small  form  of  R.  nigrobaecus  var.  sativus'  by  Prof.  Bailey  (see
Rhodora  2:  24,  Feb.,  1900  [i.  e.,  p.  26,  where  he  forgot  to  state  that
Bailey  had  so  determined  it]),  and  described  as  R.  sativus  in  the
Gray  Manual,  and  as  R.  Brainerdii  by  Dr.  Rydberg  ...  is
hardly  more  than  a  dwarf  form  of  R.  pergratus  Blanchard."  3  Only
one  year  later,  in  April,  1915,  in  the  Vermont  Botanical  Club's  Flora
of  Vermont  (the  introduction  signed:  Ezra  Brainerd)  the  Wey-
bridge  shrub  was  listed  (p.  215)  without  even  a  question  as  a  perfectly
valid  species,  "R.  Brainerdi  Rydb.  (R.  sativus  Gray's  Man,,  ed.
7)."  But  in  the  paper  now  before  us  the  little  Weybridge  shrub,
this  time  conceded  to  be  neither  R.  pergratus  nor  a  valid  species,  but
merely  an  uncharacteristic  and  underdeveloped  form  of  R.  frondosus
Bigelow,  is  given  a  full-page  plate  and  a  special  page  (33)  of  discussion
as  R.  Brainerdi  Rydberg  (1913).

The  authors  state  that  "  R.  brainerdi  Rydb.  is  a  marked  illustra-
tion  of  the  confusion  which  has  existed  in  the  taxonomic  literature,"
but  it  is  obvious  that  the  confusion  is  not  wholly  restricted  to  the
literature.  And,  although  the  Weybridge  shrub  was  one  year  "a
distinct  species,"  R.  sativus,  another  year  "a  dwarf  form  of  R.  per-
gratus,"  still  later  a  valid  species,  R.  Brainerdi,  and  at  last  report
"a  form  of  R.  frondosus  "  it  is  amazing  that  at  no  time  has  the  way-
ward  plant  been  accused  of  being  a  hybrid!

Since  the  name  R.  sativus  Brainerd,  which,  when  published  in
February,  1900,  was  a  "name  ....  most  appropriate,"  has
now  become  objectionable,  the  following  explanation  is  given:  "  Brain-
erd  in  a  discussion  of  the  plant  to  which  Bailey  had  applied  this
varietal  name  [sativus]  is  accredited  with  the  elevation  of  this  variety
to  specific  rank  through  a  too  liberal  revision  of  his  manuscript  by
the  editors  of  Rhodora"  (p.  33).  4

'Brainerd,  Rhodor\,  ii.  26.  27  (1900).
-Brainerd, Jones & Eggleston, Flora of Vermont, 53 11900).
3 Brainerd, Vt. Bot. CI. Bull. no. 9, 15 (April, 1914).
4 The actual passage reads somewhat strangely: "But based upon no definite

type, Brainerd In a discussion," etc.
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Such  an  unpleasant  accusation,  if  based  upon  fact,  would  be
serious  but  Dr.  Brainerd  has  certainly  forgotten  that,  less  than  two
months  before  the  publication  of  R.  satirus,  in  a  letter  dated  "Middle-
bury,  Vt.,  Dec.  16,  1899"  and  written  and  signed  by  himself,  he  wrote
the  editors  of  Rhodora  :

"  If  I  get  my  article  in  by  Jan.  1,  will  you  publish  it  in  Feb.  Rho-
dora?  —  is  preparing  a  'monograph'  of  the  genus.  I  should
like  to  propose  R.  sativus  as  a  species  before  he  does,  as  I  suspect
he  will."

Comment  is  unnecessary.
The  plate  (X)  of  Rubus  argutus  shows  an  inflorescence  with  no

foliaceous  bracts  and  there  is  no  mention  of  such  in  the  description
opposite.  Yet  on  p.  55  we  are  told  that  R.  Jeekylanus  is  a  hybrid
which  "Resembles  R.  argutus  in  having  leafy-bracted  inflorescence."
This  was  presumably  a  misprint  for  R.  frondosus;  at  least  misprints
are  frequent  in  the  publication.  For  instance,  R.  glandicauHs  (p.  61)
is  treated  as  a  hybrid  of  R.  allegheniensis  and  R.  setosus  because  it
"Resembles  R.  pergratus  in  having  pubescent  leaves,"  etc.;  R.
frondisentis  (p.  63)  is  called  a  hybrid  of  R.  pergratus  and  R.  setosus
because  it  "Resembles  R.  allegheniensis  in  having  pubescent  leaves,"
etc.  Two  of  these  confusions  have  been  corrected  in  manuscript
in  some  of  the  copies  issued;  but  the  very  fact  that  they  passed  un-
changed  through  the  final  proof  suggests  indecision  as  to  the  parent-
age  of  the  "hybrids."  It  would  be  quite  unlikely  that  these  incon-
sistencies  would  be  due  to  mischievousness  of  the  compositor  or  to
"a  too  liberal  revision  of  .  .  .  manuscript  by  the  editors"  of
the  Experiment  Station  bulletins.

But  despite  the  many  points  in  which  a  difference  of  interpretation
is  inevitable  and  the  unconvincing  nature  of  much  of  the  data  pres-
ented,  students  of  the  perplexing  genus  Rubus  will  find  much  to
commend  in  the  paper.  Of  great  importance,  of  course,  are  the
records  of  apparently  defective  pollen  (there  is  no  statement  of  actual
germination-tests)  and  constancy  of  seedlings;  and  everyone  who
uses  the  paper  will  regret  that  there  are  so  few  of  the  latter  records
for  the  46  reputed  hybrids.  Finally,  special  praise  should  be  given
the  illustrations  of  species,  31  exquisite  full-page  drawings,  obviously
by  Schuyler  Mathews.  These  drawings  add  tremendously  to  the
value  of  the  publication.

Crepis  setosa  in  Oregon.  —  Mr.  Long's  interesting  study  of  the
occurrence  of  Crepis  biennis  (in  Rhodora  21:  209  ff.)  calls  forcibly
to  mind  my  own  experience  with  the  introduced  species  of  this  genus
in  Western  Oregon.  When  I  began  to  study  the  flora  of  the  Willam-
ette  Valley  in  1915,  it  soon  became  evident  that  C.  capillaris  deserved
a  place  among  our  most  abundant  weeds,  occurring  everywhere  in



Fernald, Merritt Lyndon. 1920. "BRAINERD & PEITERSEN'S BLACKBERRIES OF
NEW ENGLAND." Rhodora 22, 185–191. 

View This Item Online: https://www.biodiversitylibrary.org/item/14492
Permalink: https://www.biodiversitylibrary.org/partpdf/188429

Holding Institution 
Missouri Botanical Garden, Peter H. Raven Library

Sponsored by 
Missouri Botanical Garden

Copyright & Reuse 
Copyright Status: Public domain. The BHL considers that this work is no longer under
copyright protection.

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at 
https://www.biodiversitylibrary.org.

This file was generated 26 July 2023 at 12:18 UTC

https://www.biodiversitylibrary.org/item/14492
https://www.biodiversitylibrary.org/partpdf/188429
https://www.biodiversitylibrary.org

