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Summary.—  Recent  ornithological  field  work  in  previously  poorly  inventoried
Amazonian  enclaves  of  savanna  and  stunted  forest  have  resulted  in  the  discovery
of  many  taxa  previously  thought  absent  from  the  biome  and  even  undescribed
species.  Here  we  present  ornithological  observations  of  non-forest  bird  species
from  a  series  of  campma  physiognomies  along  the  lower  rio  Tocantins  in  eastern
Para  state,  Brazilian  Amazonia.  Despite  the  area's  relative  proximity  (c.90  km)
to  the  state  capital  Belem  (a  long-term  hub  of  Amazonian  ornithology)  we
encountered  several  bird  species  previously  unreported  from  the  region.  These
included  significant  range  extensions  for  species  of  conservation  concern  such
as  Ocellated  Crake  Micropygia  schoniburgkii  and  Rufous-sided  Pygmy  Tyrant
Eiiscarthmus  rufomarginatus  (Near  Threatened).  We  explore  the  biogeographical
significance  of  these  records  in  terms  of  postulafed  scenarios  of  colonisation  of
Amazonian  savanna  enclaves  by  non-forest  species,  and  assess  the  threats  that
these  communities  face  from  current  human  activities.

Open-habitat  enclaves  are  distributed  patchily  throughout  lowland  Amazonia,  typically
in  areas  with  very  leached  and  nutrient-poor  sandy  soils  (Anderson  1981,  Silva  &  Bates
2002).  Their  reduced  structural  complexity,  patchy  distribution,  distinctive  geomorphology
and  variable  isolation  from  other  'source'  patches  mean  that  their  biotas  are  often  highly
idiosyncratic  and  species-poor  but  distinguished  by  comparatively  high  rates  of  endemism
(Anderson  1981).  Renewed  Investment  in  ornithological  surveys  of  these  non-forest
islands  (e.g.  Silva  et  al.  1997,  Vasconcelos  et  al.  2011)  has  resulted  in  the  discovery  of  many
species  previously  thought  absent  from  the  biome  and  even  the  recent  description  of  new
range-restricted  species  (e.g.  Cohn-Haft  et  al.  2013,  Whitney  et  al.  2013).  However  major
gaps  remain  in  our  knowledge  of  these  disparate  enclaves  and  plugging  these  'Wallacean
shortfalls'  {sensu  Lomolino  &  Heaney  2004)  should  be  a  conservation  priority  given  rates  of
conversion  and  degradation  of  these  unique  ecosystems.  Open-habitat  enclaves  on  white-
sand  soils  are  often  known  as  campinas,  to  differentiate  them  from  open  habitats  on  other
soil  types,  e.g.  savannas  (e.g.  Anderson  1981).  Campina  enclaves  in  the  Brazilian  Amazonian
state  of  Para  are  particularly  poorly  inventoried  (Ferreira  et  al.  2013a,b).  Although  c.2%  of
the  state  is  covered  by  campina  formations  (Ferreira  et  al.  2010),  dedicated  ornithological
field  work  has  apparently  only  been  conducted  on  the  large  southern  enclave  of  the  Serra
do  Cachimbo  (Pinto  &  Camargo  1957,  Santos  et  al.  2011)  and  in  the  small  fragmented
campina  north-east  of  Belem  in  the  Zona  Bragantina  (Novaes  &  Lima  1992,  Lees  et  al.  2014).
This  neglect  is  all  the  more  serious  considering  the  widespread  loss  and  degradation  of  such
campina  habitats  in  easternmost  Para  due  to  agricultural  expansion  and  aggregate  extraction
(Vieira et  al.  1967,  Ferreira et  al.  2013b).

A  large  complex  of  campina  formations  along  the  lower  rio  Tocantins,  Para,  has
apparently  escaped  modern  ornithological  field  work  and  they  were  unmarked  on  the  maps
of  principal  Amazonian  campina  formations  indicated  in  both  Silva  et  al.  (1997)  and  Aleixo  &
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Poletto  (2007),  although  it  has  recently  been  explored  by  botanists  (Ferreira  et  al.  2013b).  We
undertook  ornithological  field  work  along  the  lower  Tocantins  in  September-October  2013,
under  the  auspices  of  the  'Projeto  INCT  Biodiversidade  e  Uso  da  Terra  na  Amazonia'  (CNPq
/  Museu  Goeldi),  whereby  our  primary  aim  was  to  establish  the  biodiversity  consequences
of  rapidly  expanding  oil  palm  Elaeis  guineensis  plantations  in  the  region  (Butler  &  Laurance
2009,  Lees  &  Vieira  2013).  During  our  quantitative  field  work  we  were  able  to  conduct
largely  opportunistic  surveys  of  campina  enclaves,  of  which  we  present  the  principal
findings  here,  contextualised  via  reference  to  the  literature  and  historical  specimens.

Methods

Study  landscape:  climate  and  biophysical  conditions.  —Regional  climate  is  classified
as  Koppen-type  Ami,  with  mean  temperatures  around  25-C  and  relative  humidity  always
>80%.  Mean  annual  precipitation  is  c.2,200  mm  concentrated  between  January  and  July
(IDESP  2013).  We  identified  two  distinct  campina  physiognomies.  In  the  municipalities  of
Moju  and  Tailandia  were  small  pockets  of  tail-grass  campinas  (sward  height  c.30  cm;  Fig.
2a)  dominated  by  Axonopus  pubivarguiatus  (Henr.),  Rhyncliospora  barbata  (Vahl.)  Kunth,
Macrolobium  bifoliinu  Persoon,  Lagenocarpus  rigidu  (Kunth)  Nees,  and  Saiivagesia  sprengelii
A.  St.-Hil.  Closer  to  the  Tocantins  on  both  banks  (Fig.  2b)  there  were  extensive  campinas
dominated  by  grassy  formations  with  scattered  gnarled  Cerrado  trees.  Ferreira  et  al.  (2010,
2013b)  found  this  area  to  be  dominated  by  herbaceous  plants  such  as  Syngonanthus  tenuis
var.  bulbifer  (Huber),  Paepalanthus  fertilis  Korn.  (Eriocaulaceae),  Rhynchospora  barbata  (Vahl)
Kunth  and  Lagenocarpus  rigidiis  Nees  (Cyperaceae).

Field  work  protocols.—Survey  work  was  undertaken  by  ACL  &  NCM  along  the  east
bank  of  the  rio  Tocantins  (Fig.  1),  in  the  municipalities  of  Moju  and  Tailandia  between
11  September  and  1  October  2013,  and  on  the  west  bank  of  the  Tocantins  at  Cameta  on
2-5  October  2013.  Our  primary  aim  was  to  understand  the  biodiversity  value  of  forest
remnants  and  adjoining  agricultural  landscapes  (principally  oil  palm  but  also  cattle  pasture)
within  three  drainage  catchments  Uba  (9,580  ha),  Arauai  (9,513  ha)  and  Mamorana  (6,791
ha).  Within  each  catchment,  we  used  a  stratified  random  sampling  design  following  our
previous  avian  sampling  protocols  (see  Lees  et  al.  2012,  2013)  to  help  ensure  that  sample
data  provide  a  representative  assessment  of  overall  environmental  condition.  In  each
catchment  a  standard  density  of  300-m  study  transects  was  distributed  across  the  landscape
in  proportion  to  the  percentage  cover  of  forest  (primary  and  secondary)  and  production.

Within  each  of  these  major  land-use  categories  sample  transects  were  distributed
randomly  to  increase  the  likelihood  that  we  captured  important  internal  heterogeneities
in  forest  and  /  or  production  systems.  A  minimum  separation  distance  rule  of  1,500  m
between  transects  was  employed  to  minimise  dependence  between  points.  Using  this
survey  methodology  just  a  single  area  of  undisturbed  campina  vegetation  was  selected  for
quantitative  sampling  ('Moju  2':  02°14'S,  48°50'W;  Fig  1).  However,  given  the  ornithological
importance  of  this  habitat  evident  from  the  sample,  we  made  repeated  visits  to  as  many
patches  as  possible  outside  survey  periods  (principally  'Moju  T;  12°14'S,  48°50'W;  Fig.
1).  During  this  initial  survey  we  conducted  two  repetitions  of  three  fixed-width  (75  m)
15-minute  point  counts  per  transect  sited  at  150  m-intervals  along  a  300  m-transect.  Surveys
were  not  undertaken  on  days  with  persistent  rain  and  /  or  strong  winds.  After  completing
our  quantitative  survey  work  on  1  October,  we  travelled  west  to  Cameta  sampling  campi)ias
(Fig.  1)  identified  using  Coogle  Earth  (version  4.3)  with  field  work  concentrated  at  'Cameta
r  (02°08'S,  49°34'W),  'Cameta  2'  (02°17'S,  49°40'W)  and  'Cameta  3'(02°18'S,  49°17'W).

We  compiled  all  records  of  'non-forest'  bird  species  that  are  not  associated  with  aquatic
ecosystems,  following  the  classifications  of  Aleixo  &  Poletto  (2007)  and  Mittermeier  et  al.
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Figure 1. Map illustrating the position of the five principal sampling sites and major land-use types along
the lower Tocantins.

Figure 2. (a) herbaceous campina at Moju, Para; (b) arborescent campina at Cameta, Para, Brazil, in October
2013; (c) aggregate extraction on the west bank of the Tocantins at Cameta in October 2013; (d) drainage
ditches dug into campina at Carapajo on the east bank of the Tocantins in October 2013 (A. C. Lees).
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TABLE 1
List of 56 open-habitat species recorded from the lower Tocantins region, south of the Amazon (Para,

Brazil). Photo- and sound-reference numbers refer to the online databases of www.wikiaves.com.br (WA)
and www.xeno-canto.org (XC). Initials denote author records of species for which digital vouchers were

not obtained. Habitat codes are as follows: C = campina, A = agriculture / silviculture (pasture, oil palm), U
= urban.

Scientific name

© 2014 The Authors; Journal compilation © 2014 British Ornithologists' Club



Alexander C. Lees et at

(2010).We  archived  digital  vouchers  (photographs  and  sound-recording  e-vouchers)  on  the
internet  to  provide  documentary  evidence  for  species  mentioned  in  the  accounts.  Images
have  been  archived  on  the  Brazilian  archive  WikiAves  (www.wikiaves.com.br)  and  our
sound-recordings  on  the  global  avian  sound  library  xeno-canto  (www.xenocanto.org).
Material  on  both  sites  is  searchable  by  the  catalogue  number  provided  in  the  text.

We  compiled  a  list  of  specimens  collected  by  previous  field  workers  from  the
Museu  Paraense  Emilio  Goeldi,  Belem,  Brazil  (MPEG)  —some  of  which  are  now  held  at
the  Museum  fiir  Naturkunde,  Berlin  (ZMB)  and  the  Museu  Nacional  do  Rio  de  Janeiro
(MNRJ)  —and  used  the  digital  database  ORNIS  www.ornisnet.org/  to  search  for  other
historical  specimens.  These  searches  retrieved  relevant  records  in  the  collections  of  the
American  Museum  of  Natural  History,  New  York  (AMNH),  Field  Museum  of  Natural
History,  Chicago  (FMNH)  and  Los  Angeles  County  Museum  of  Natural  History  (LACM).
Historic  collecting  localities  were  located  using  Paynter  &  Traylor  (1991).  Our  taxonomy
follows  that  of  the  Comite  Brasileiro  de  Registros  Ornitologicos  (CBRO  2014).

Results

Our  quantitative  and  qualitative  bird  surveys  produced  records  of  56  non-forest  bird
species  (Table  1).  Such  species  were  not  necessarily  restricted  to  campina  habitats,  with  some
also  occupying  cattle  pastures  and  oil  palm  plantations,  a  separate  quantitative  evaluation
of  these  trends  will  be  published  elsewhere  (Lees  in  prep.).  We  present  species  accounts  for
the  most  noteworthy  records  below.

OCELLATED  CRAKE  Micropygia  schomburgkii
ACL  sound-recorded  (XC149795)  a  single  spontaneously  vocalising  individual  from  a  tail-
grass  campina  formation  that  had  been  planted  with  oil  palms  in  the  municipality  of  Moju,
'Moju  V,  on  11  September  2013.  The  plantation  was  three  years  old  but  owing  to  the  poor
quality  sandy  soil  had  failed  to  flourish  and  ca7npina  grassland  flora  was  well  preserved
between  the  rows  of  palms.  We  subsequently  located  a  second  territory  800  m  from  the
first  on  13  September  2013  in  an  open  tail-grass  campina  physiognomy  close  to  a  stand  of
Mauritiella  armata  (Mart.)  Burret  palms.  Our  final  record  concerned  a  single  that  sang  in
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Figure 3. (a) female Rusty-backed Antwren Formicivora riifa, Cameta, Para, Brazil, 3 October 2013; (b) Rufous¬
sided Pygmy Tyrant Euscarthiiiiis nifoninrgi)intus, Moju, Para, Brazil, 13 September 2013; (c) juvenile Grey
Monjita Xoliuis diiereus Cameta, Para, Brazil, 3 October 2013; (d) pair of Cinnamon Tanagers Schistochlnim/s
nificapillus with Black-faced Tanager Schistochlnmi/s nwlanopis, Moju, Para, Brazil, 12 September 2013
(A. C. Lees)

© 2014 The Authors; Journal compilation © 2014 British Ornithologists' Club



Alexander C. Lees et al. 253 Bull. B.O.C. 2014 134(4)

1937),  at  the  Fragmento  RO-7,  Pimenta  Bueno,  and  Fragmento  RO-1,  Vilhena  (Roma  2006  in
Lopes  et  al.  2010)  and  at  Humaita,  Amazonas,  where  D.  C.  Pimentel  collected  one  (MPEG
49443)  on  the  BR-230,  km  8,  on  17  October  1991,  and  A.  Whittaker  {in  lift.  2014)  discovered
a  nest  with  two  eggs  on  13  January  2011.

PLAIN-BREASTED  GROUND  DOVE  Coliimbma  minuta
Our  only  confirmed  record  involved  a  pair  photographed  in  a  recently  planted  oil  palm
plantation  at  Fazenda  Recanto  (02°53'S,  49°11'W)  in  the  municipality  of  Moju  on  25
September  2013  (WA1175343,  WA1170904).  This  represents  only  the  second  record  from  the
Belem  Area  of  Endemism,  after  a  series  of  five  individuals  (FMNH  411441-445)  collected  on
the  rio  Acara  at  Tome-Agu  between  4  and  23  December  1933.  Elsewhere  in  south-east  Para,
the  species  is  known  from  a  male  (MPEG  14108)  collected  by  J.  Hidasi  on  the  rio  Fresco  (a
right-bank  tributary  of  the  rio  Xingu)  at  Gorotire  (07°46'S,  51”07'W)  on  7  September  1957,
and  two  recent  photographic  records  from  the  middle  Xingu  at  Senador  Jose  Porfirio  (C.
V.  Mendonga:  WA990130)  and  Vitoria  do  Xingu  (A.  E.  Rupp:  WA920294),  as  well  as  the
Santarem  region  (Lees  et  al.  2013).  Aleixo  et  al.  (2012)  listed  the  species  from  the  Floresta
Nacional  de  Carajas  based  on  a  single  undocumented  record  so  its  presence  there  should
be  considered  hypothetical  (A.  Aleixo  in  litt.  2014).

LEAST  NIGHTHAWK  Chordeiles  pnsillns
Common  in  grassy  ca7npinas  around  Moju,  for  example  >15  individuals  at  dawn  on  12
September  2013  at  'Moju  2'  (WAl  108262)  and  six  on  the  left  bank  of  the  Tocantins  at  Cameta
on  3  October  2013  (e.g.  XC150403).  In  Amazonia,  the  species  is  restricted  to  open-vegetation
enclaves  (savannas  and  canipmas),  such  as  in  Amapa  (Silva  et  al.  1997),  Rupununi,  Guyana  /
Roraima  (Robbins  et  al.  2004,  Santos  &  Silva  2007),  Jau  National  Park  (Borges  et  al.  2001)  and
the  upper  rio  Marmelos,  Amazonas  (Aleixo  &  Poletto  2007),  and  the  Sipaliwini  Savanna,
Surinam  (O'Shea  2005,  Mittermeier  et  al.  2010).  The  nearest  documented  record  concerns
one  collected  (AMNH  430372)  at  Baiao,  on  the  rio  Tocantins,  on  1  December  1931  by  A.  M.
Ollala.

RUSTY-BACKED  ANTWREN  Formicivora  nifa
We  first  found  this  species  in  a  campina  planted  with  oil  palms  at  'Moju  1'  on  11  September
2013  (WA1088763)  and  subsequently  in  all  suitable  campina  habitats  in  the  same  municipality
and  adjacent  Tailandia.  We  also  found  it  in  savannas  either  side  of  the  Tocantins  in  the
municipality  of  Cameta  (e.g.  Fig.  3a;  WA1108187).  It  is  present  in  most  campina  enclaves  in
Amazonia  but  has  been  reported  from  the  Belem  Area  of  Endemism  only  once  before,  along
the  rio  Acara,  where  H.  Meerwarth  collected  one  in  December  1898  (MPEG  1665).  Although
details  are  vague,  this  is  conceivably  close  to  the  campina  formations  we  sampled  around
Moju.  However,  there  are  more  historic  records  from  the  west  bank  of  the  rio  Tocantins,
e.g.  three  specimens  (MPEG  11991-11993)  taken  by  F.  Lima  at  the  Campo  de  Pacurijo,
Cameta  on  3  and  22  February  1916.  We  anticipate  that  it  will  prove  to  be  considerably  more
widespread  than  these  scant  records  suggest.

RUFOUS-SIDED  PYGMY  TYRANT  Euscarthmus  rufoinarginatus
During  point  counts  at  dawn  in  an  open  campina  physiognomy  at  'Moju  2',  on  12  September
2013,  ACL  heard  the  distinctive  song  of  a  pair  of  Rufous-sided  Pygmy  Tyrants  and  obtained
some  distant  photographs.  ACL  &  NGM  returned  the  following  day,  securing  better-quality
images  (e.g.  Fig.  3b;  WA1088760)  and  sound-recordings  after  playback  (e.g.  XC150393)
of  presumably  the  same  pair  c.200  m  from  their  position  of  the  day  before.  ACL  &  NGM
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located  another  territory  at  a  different  cmtipniin  12  km  west-northwest  of  'Moju  V  on  14
September  2013.  We  conducted  playback  in  several  arborescent  campinas  on  both  banks  of
the  Tocantins  in  the  municipality  of  Cameta,  but  did  not  find  the  species  there,  although  we
infer  its  potential  presence  given  the  availability  of  campina  of  the  same  physiognomy  as  our
records  at  Moju  and  the  difficulty  of  finding  this  low-density  species.  Our  records  represent
the  fourth  locality  in  the  state  of  Para.  Previous  records  are  from  the  Serra  do  Cachimbo  on
the  border  with  Mato  Grosso  (Pinto  &  Camargo  1957,  Santos  et  al.  2011),  Campos  do  Rio
Vermelho  (07°39'S,  51°37'W)  in  the  Terra  Indigena  Kaiapo  (Whitney  &  Pacheco  1996;  B.
M.  Whihiey  in  litt.  2013)  and  nearby  at  the  Aldeia  Kubeir-Kran-Kren  (08°08'S,  52°07'W)  on
24-30  April  2008  (A.  Whittaker  in  litt.  2014).  Elsewhere  in  Amazonia  the  species  is  known
from  three  other  cninpina  enclaves:  the  Sipaliwini  Savanna  in  southern  Surinam  (Mees
1968,  Mittermeier  et  al.  2010),  48  km  north  of  Macapa,  Amapa,  Brazil  (Silva  et  al.  1997)  and
at  Manicore,  Fazenda  Bela  Vista,  Amazonas,  at  08°31'S,  61°24'W  (MPEG  57705;  Aleixo  &
Poletto  2007).  The  closest-known  localities  are,  however,  in  the  Cerrado  biome  south-west
of  the  region.  T.  Dornas  photographed  (WA456401)  one  along  the  TO-134  highway  in  the
municipality  of  Darcinopolis,  Tocantins,  in  Cerrado  sensu  strictii  on  sandy  soils,  on  17  May
2009,  although  this  area  has  subsequently  been  converted  to  a  Eucalyptus  plantation.  The
species  has  declined  across  most  of  its  range  due  to  the  loss  of  well-preserved  Cerrado
(Parker  &  Willis  1997)  and  is  currently  considered  Near  Threatened  globally  (Birdlife
International  2014).

GREY  MONJITA  Xolniis  cinereus
Fairly  common  in  savannas  on  the  west  bank  of  the  Tocantins  at  Cameta  (Fig.  1;  Cameta
1  and  2)  between  2  and  4  October  2013  (e.g.  Fig.  3c;  WA1112847,  XC150402).  We  did  not
encounter  the  species  in  the  smaller  enclaves  around  Moju  and  are  reasonably  confident
that  it  does  not  occur  there,  but  we  did  not  spend  significant  time  surveying  arborescent
campina  on  the  east  bank  of  the  Tocantins,  and  given  the  similar  habitat  there  and  on  the
west  bank,  we  anticipate  its  potential  presence  there.  It  is  surprising  that  this  large  and
conspicuous  passerine  was  not  reported  by  E.  Snethlage,  S.  Klages  or  the  Olalla  brothers,
all  of  whom  collected  along  the  lower  Tocantins,  raising  the  possibility  that  this  region
may  have  been  only  recently  colonised  or  re-colonised  by  the  species.  These  are  the  first
published  reports  from  the  lower  Tocantins,  although  it  occurs  475  km  to  the  south  around
Canaa  dos  Carajas  (Aleixo  et  al.  2012;  J.  G.  Vilar:  WA1005020)  and  80  km  to  the  north-east
on  Marajo  Island  (Henriques  &  Oren  1997).  There  is  a  single  record  from  Belem  at  the
Federal  University  campus  in  1984,  which  was  considered  by  Silva  &  Oren  (1986)  to  be  a
vagrant  from  Marajo.  Our  discovery  along  the  lower  Tocantins  raises  the  possibility  of  an
alternative  origin  for  the  Belem  vagrant  and  hints  at  occasional  inter-enclave  movements  by
these  open-habitat  specialists  in  Amazonia.

CINNAMON  TANAGER  Schistochlamys  ruficapilliis
We  recorded  this  species  at  two  different  ca^npinas  in  the  municipality  of  Moju;  one  seen
briefly  on  11  September  2013  at  'Moju  1'  and  next  day  a  pair  was  photographed  at  'Moju
2'  (Fig.  3d;  WA1088770).  These  records  represent  a  range  extension  180  km  north-east  of
the  species'  previous  northernmost  outpost  at  Tucurui,  Para,  where  five  specimens  (MPEG
34351-355)  were  collected  by  D.  C.  Oren  on  9-14  June  1980.  Elsewhere  in  the  state,  away
from  the  Serra  do  Cachimbo  (e.g.  Santos  et  al.  2011;  WA348952),  J.  Hidasi  collected  one
(MPEG  15032)  on  the  rio  Tapajos  at  Itaituba,  on  11  November  1955,  and  ancrther  on  the
upper  rio  Cururu,  a  right-bank  tributary  of  the  rio  Tapajos  (MPEG  23144)  in  June  1958.
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PLUMBEOUS  SEEDEATER  Sporophila  plumbea
Common  in  both  campinas  and  degraded  pastures  around  Moju  (e.g.  WA1240426)
principally  on  land  owned  by  oil  palm  companies,  whose  patrols  apparently  deter  the
presence  of  the  ubiquitous  bird  trappers  (A.  P.  Brito  &  P.  Zanutto  pers.  comm.).  There
are  relatively  few  records  from  savanna  enclaves  in  Amazonia,  although  the  species  has
previously  been  reported  from  the  Agropalma  Group  Forest  reserves  by  Fortes  et  al.  (2011)
and  occurs  on  Marajo  Island  (Henriques  &  Oren  1997;  WA520959),  at  Aldeia  Kuben-Kran-
Kren  (A.  Whittaker  in  litt.  2014)  and  the  Serra  do  Cachimbo  (Pinto  &  Camargo  1957).

Discussion

Our  field  work  produced  several  significant  range  extensions  for  savanna  species
along  the  lower  Tocantins,  which  is  extremely  surprising  given  proximity  to  the  state
capital  and  the  200-year  history  of  ornithological  research  in  the  region  (Moura  et  al.
2014).  Our  inventory  should  be  considered  extremely  preliminary  given  that  huge  areas  of
unsurveyed  campinas  are  present  in  the  region,  and  we  anticipate  significant  ornithological
discoveries  in  such  habitats  in  the  future.  For  example,  we  searched  extensively  for
Eastern  Meadowlark  Sturnella  magna  in  campinas  on  both  sides  of  the  Tocantins,  but  only
encountered  small  numbers  of  Red-breasted  Blackbirds  S.  militaris.  However,  there  are  at
least  two  historical  records  from  the  region:  two  collected  by  F.  Lima  on  the  west  bank  at
Cameta  in  1916,  one  at  Fazenda  Vaicajo  (02°15'S,  49°29'W)  on  3  February  (ZMB  31289)  and
the  other  at  Campo  de  Pacurijo  (02°25'S,  49°5'W)  on  22  February  (held  at  MNRJ).  There  are
also  relatively  extensive  tracts  of  unsurveyed  transitional  forest  in  the  region  that  may  also
yield  significant  ornithological  surprises.  For  example,  we  (ACL,  NGM  &  I.  Thompson)
recently  visited  tall  terra  firme  forest  100  km  south  of  Tailandia  at  Goianesia  do  Para  where
we  encountered  an  undescribed  Myiornis  pygmy  tyrant  (ACL:  XC155227)  recently  collected
in  Maranhao  and  Piaui  (C.  Albano  &  L.  Lima  in  litt.  2013)  and  an  adult  Black-faced  Hawk
Leucopternis  melanops  (ACL:  WA1162085,  XC155500).  The  latter  is  only  the  second  record  for
the  Belem  Area  of  Endemism  following  one  (MZUSP  43863)  collected  on  the  rio  Capim,  on
the  BR-14  highway,  km  93,  on  2  October  1959  (Amaral  et  al.  2007).

Threats  to  savanna  enclaves  on  the  lower  Tocantins.  —Savanna  enclaves  contribute
significantly  to  regional  betadiversity  in  Amazonia  and  support  species  of  conservation
concern  whose  habitats  are  under  increasing  pressure  outside  the  biome,  e.g.  Rufous-sided
Pygmy  Tyrant  (Klink  &  Machado  2005,  Aleixo  &  Poletto  2007).  Campinas  along  the  lower
Tocantins  are  under  threat  from  aggregate  extractors,  agricultural  and  biofuel  expansion,
fire  and  drainage  (Fig.  2c-d;  Ferreira  et  al.  2013a,b).  These  habitats  are  poorly  represented
under  the  current  Amazonian  protected  area  network,  with  the  nearest  units  being  the
Reserva  Extrativista  Arioca-Pruana  (59,600  ha)  and  Terra  Indigena  Anambe  (21,700  ha),
neither  of  which  protecfs  open-habitat  physiognomies.  We  echo  the  pleas  of  Ferreira  et  al.
(2010,  2013b)  to  create  new  protected  areas  to  safeguard  the  region's  biodiversity  under  the
auspices  of  an  Area  de  Relevante  Interesse  Ecologico  (ARIE).

Regional  biogeographic  implications.—The  question  of  how  open-country  bird
species  disperse  through  Amazonia  to  reach  isolated  open-habitat  enclaves  has  vexed
biogeographers  for  decades  (Haffer  1967,  2001).  Silva  &  Bates  (2002)  proposed  three
principal  corridors  that  facilitated  past  connections  between  predominantly  open  habitats
in  central  Brazil  and  Bolivia  and  northern  South  America:  (1)  an  Andean  corridor  following
the  slopes  of  the  Andes  to  the  west  of  Amazonia;  (2)  a  central  Amazonian  corridor  via
Monte  Alegre  and  the  Sipaliwini-Para  campinas;  and  (3)  a  corridor  along  the  Atlantic  coast
north  via  restinga  enclaves  in  north-east  Para,  to  Marajo  Island  and  through  the  savannas  of
Amapa.  Mittermeier  et  al.  (2010)  considered  that  the  'high  number  of  CSA-unique  [central
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South  American]  species  in  Sipaliwini  and  Amapa,  as  opposed  to  Alter  do  Chao  [near
Santarem]  supports  the  hypothesis  that  savamia  connections  within  the  southern  block
formed  along  the  coast  rather  than  across  central  Amazonia'  citing  Silva  &  Bates  (2002).
However,  their  comparison  of  lists  relied  on  that  compiled  by  Sanaiotti  &  Cintra  (2001),
which  represented  only  a  rapid  inventory  of  Alter  do  Chao.  An  additional  33  open-country
species  have  been  reliably  recorded  there  (Lees  et  al.  2013),  22  of  which  are  shared  between
regions,  seven  are  exclusively  'central'  and  four  exclusively  northern.

Our  discoveries  of  open-habitat  species  along  the  lower  Tocantins  support  another
route,  following  enclave  'stepping  stones'  from  the  Cerrado  in  Tocantins  north  to  Marajo
Island,  and  highlight  the  difficulties  of  understanding  the  historic  biogeography  of
Amazonia  in  the  face  of  Wallacean  shortfalls,  in  addition  to  the  imminent  threat  that  this
unique  avifaunal  assemblages  faces  from  land-use  change  and  habitat  degradation.

Acknowledgements
We thank Ana Paula Brito (Agropalma), Pamela Zanutto (Biovale) and Michele Duarte Vasconcelos (Belem
Bioenergia Brasil) for access to private land and institutional infrastructure during our field work, and
Nelson de Araujo Rosa and Carlos Alberto Santos da Silva for help with plant identification. We thank Andy
Whittaker, Bret Whitney, Fernando Pacheco, Fabio Olmos and Tulio Dornas for unpublished records, Fatima
Lima for providing data on MPEG specimens, Guilherme Brito for tracing the MNRJ Micropi/gin schomburgkii
specimen and Alexandre Aleixo, Andy Whittaker and Tulio Dornas for comments on the manuscript. ACL
is supported by a Bolsa Jovem Talento from CNPq and NGM by a CNPq doctoral studentship. This work
forms part of the Projeto Biodiversidade e Uso da Terra na Amazonia (process no. CNPq 574008/2008-0).

References:
Aleixo, A. &. Poletto, F. 2007. Birds of an open vegetation enclave in southern Brazilian Amazonia Wilson J.

Orn. 119: 610-630.
Aleixo, A., Carneiro, L. & Dantas, S. M. 2012. Aves. Pp. 102-141 in Martins, F. D., Castilho, A. F., Campos, J.,

Hatano, F. M. & Rohm, S. G. (orgs.) Fniinada Floresta NacionnI de Carajns: estiidos sabre vertebrados terrestres.
Nitro Imagens, Sao Paulo.

Amaral, F. R. S., Silveira, L. F. & Whitney, B. M. 2007. New localities for the Black-faced Hawk (Leiicopteniis
melanops) south of the Amazon River and description of the immature plumage of the White-browed
Hawk (Leucopternis kuhli). Wilson ]. Orn. 119: 450-454.

Anderson, A. B. 1981. White-sand vegetation of Brazilian Amazonia. Biotropica 13: 199-210.
BirdLife International. 2014. Species factsheet: Euscarthmus rufomarginahis. www.birdlife.org (accessed 6

February 2014).
Borges, S. H., Cohn-Haft, M., Carvalhaes, A. P., Henriques, L. M., Pacheco, ]. F. & Whittaker, A. 2001. Birds of

Jau National Park, Brazilian Amazon: species check-list, biogeography and conservation. Orn. Neotrop.
12: 109-140.

Butler, R. A. & Laurance, W. F. 2009. Is oil palm the next emerging threat to the Amazon? Trap. Conserv. Sci.
2 : 1 - 10 .

Cohn-Haft, M., Santos Junior, M. A. Fernandes, A. M. & Ribas, C. C. 2013. A new species of Cyanocorax jay
from savannas of the central Amazon. Pp. 306-310 in del Hoyo, J., Elliott, A. & Christie, D. A. (eds.)
Fiandbook of the birds of the world, spec. vol. Lynx Edicions, Barcelona.

Comite Brasileiro de Registros Ornitologicos (CBRO). 2014. Listns das aves do Brasil. 11- edigao, 1/1/2014.
www.cbro.org.br (accessed 27 January 2014).

Ferreira, L. V., Thales, M. C., Pereira, J. L. G., Fernandes, J. A., Furtado, C. & Chaves, P. P. 2010. Biodiversidade.
Pp. 25-102 in Monteiro, M. A., Menezes, C. R. C. & Galvao, 1. M. F. (orgs.) Zoneamento ecologico-econdmico
da zona leste e calha norte do Estado do Para: diagnostico do meio fisico-biotico. Secretaria de Estado de Projetos
Estrategicos / Nucleo de Gerenciamento do Programa Para Rural, Belem.

Ferreira, L. V., Chaves, P. P., Cunha, A. A., Rosario, A. S. & Parolin, P. 2013a. A extra^ao ilegal de areia
como causa do desaparecimento de campinas e campinaranas no Estado do Para, Brasil. Pesquisas, Ser.
Botdnica 64: 157-173.

Ferreira, L. V., Santos, J. U., Bastos, M. N. C. & Cunha, D. A. 2013b. Primeira ocorrencia de Drosern cayennensis
Sagot ex Diels (Droseraceae) nas campinas do baixo rio Tocantins, Estado do Para, como subsidio a
cria^ao de novas unidades de conserva^ao. Bol. Mas. Para. Emilio Goeldi Cienc. Nat. 8: 223-230.

Fry, C. H. 1970. Ecological distribution of birds in north-eastern Mato Grosso state, Brazil. An. Acad. Bras.
Cienc. 42: 275-318.

Haffer, J. 1967. Zoogeographical notes on the "nonforest" lowland bird faunas of northwestern South
America. Hornero 10: 315-333.

© 2014 The Authors; Journal compilation © 2014 British Ornithologists' Club



Alexander C. Lees et al. 257 Bull. B.O.C. 2014 134(4)

Haffer, J. 2001. Hypotheses to explain the origin of species in Amazonia. Pp. 45-118 in Vieira, 1. C. G., Silva, J.
M. C., Oren, D. C. & D'lncao, M. A. (eds.) Biological and cultural diversity in Amazonia. Mus. Para. Emilio
Goeldi, Belem.

Henriques, L. M. P. & Oren, D. C. 1997. The avifauna of Marajo, Caviana and Mexiana islands, Amazon River
estuary, Brazil. Rev. Bras. Biol. 57: 357-382.

Institute de Desenvolvimento Economico, Social e Ambiental do Para (IDESP). 2013. Estatistica municipal -
Cametd: 6—44. www.idesp.pa.gov.br/paginas/ produtos/EstatisticaMunicipal/pdf/Cameta.pdf (accessed
27 January 2014).

Klink, C. A. & Machado, R. B. 2005. Conservation of fhe Brazilian Cerrado. Conserv. Biol. 19: 707-713.
Lees, A. C. & Vieira, 1. C. G. 2013. Oil-palm concerns in Brazilian Amazon. Nature 497: 188.
Lees, A. C., Moura, N. G., Silva, A. S., Aleixo, A. L. P., Barlow, J., Berenguer, E., Ferreira, J. & Gardner, T.

A. 2012. Paragominas: a quantitative baseline inventory of an eastern Amazonian avifauna. Rev. Bras.
Orn. 20: 93-118.

Lees, A. C., Moura, N. G., Andretti, C. B., Davis, B. J. W., Lopes, E. V., Henriques, L. M. P., Aleixo, A., Barlow,
J., Ferreira, J. & Gardner, T. A. 2013. One hundred and thirty-five years of avifaunal surveys around
Santarem, central Brazilian Amazonia. Rev. Bras. Orn. 21: 16-57.

Lees, A. C., Thompson, I. & Moura, N. G. 2014. Salgado Paraense: an inventory of a forgotten coastal
Amazonian avifauna. Bol. Mus. Para. Emilio Goeldi Cienc. Nat. 9: 135-168.

Lomolino, M. V. & Heaney, L. R. (eds.) 2004. Frontiers ofbiogeography: new directions in the geography of nature.
Sinauer Associates, Sunderland, MA.

Lopes, L. E.,  Malacco, G. B.,  Alteff,  E.,  Vasconcelos, M. F.,  Hoffmann, D. & Silveira, L. F. 2010. Range
extensions and conservation of some threafened or little known Brazilian grassland birds. Bird Conserv.
Intern. 20: 84-94.

Mees, G. F. 1968. Enige voor de avifauna van Suriname nieuwe vogelsoorten. Gerfaut 58: 101-107.
Miranda-Ribeiro, A. 1937. Considera^oes preliminares sobre a zoogeographia brasilica. O Campo dezembro:

49-54, 57.
Mittermeier, J. C., Zyskowski, K., Stowe, E. S. & Lai, J. E. 2010. Avifauna of the Sipaliwini savanna (Suriname)

with insights into its biogeographic affinities. Bull. Peabody Mus. Nat. Hist. 51: 97-122.
Moura, N. G., Lees, A. C., Aleixo, A., Barlow, J., Dantas, S. M., Eerreira, J., Lima, M. D. F. C. & Gardner, T.

A. 2014. Two hundred years of local avian exfinctions in eastern Amazonia. Conserv Biol, doi: 10.1111/
cobi. 12300.

Naumburg, E. M. B. 1930. The birds of Mato Grosso, Brazil: a report of the birds secured by the Roosevelt-
Rondon Expedition. Bull. Amer. Mus. Nat. Hist. 60: 1-432.

Negret, A. & Teixeira, D. M. 1984. The ocellated crake (Micropygia schomburgkii) of central Brazil. Condor 86:
220 .

Novaes, F. & Lima, M. 1992. Aves das campinas, capoeiras e manguezais do leste do Para. Bol. Zool. 8:
271-303.

O'Shea, B. J. 2005. Notes on birds of the Sipaliwini Savanna and other localities in southern Suriname, with
six new species for the country. Orn. Neotrop. 16: 361-370.

Parker,  T.  A.  & Willis,  E.  O. 1997. Notes on three tiny grassland flycatchers,  with comments on the
disappearance of South American fire-diversified savannas. Pp. 549-555 in Remsen, J. V. (ed.) Studies in
Neotropical ornithology honouring Ted Parker. Orn. Monogr. 48.

Paynter, R. A. & Traylor M. A. 1991. Ornithological gazetteer of Brazil, 2 vols. Mus. Comp. Zook, Cambridge,
MA.

Pinto, O. M. O. & Camargo, E. A. 1957. Sobre uma cole(;ao de aves da regiao de Cachimbo (Sul do Estado do
Para). Pap. Avuls. Dept. Zool., Sao Paulo 13: 51-69.

Portes, C. E. B., Carneiro, L. S., Schunck, F., Silva, M. S. S., Zimmer, K. J., Whittaker, A., Poletto, F., Silveira,
L. F. & Aleixo, A. 2011. Annotated checklist of birds recorded between 1998 and 2009 at nine areas
in the Belem area of endemism, with notes on some range extensions and the conservation status of
endangered species. Rev. Bras. Orn. 19: 167-184.

Robbins,  M. B.,  Braun, M. J.  & Finch, D.  W. 2004. Avifauna of the Guyana southern Rupununi,  with
comparisons to other savannas of northern South America. Orn. Neotrop. 15: 173-200.

Sanaiotti, T. M. & Cintra, R. 2001. Breeding and migrating birds in an Amazonian savanna. Stud. Neotrop.
Fauna Environ. 36: 23-32.

Santos, M. P. D., Silveira, L. F. & Silva, J. M. C. 2011. Birds of Serra do Cachimbo, Para State, Brazil. Rev. Bras.
Orn. 19: 244-259.

Silva, J. M. C. & Bates, J. M. 2002. Biogeographic patterns and conservation in the South American Cerrado:
a tropical savanna hotspot. BioScience 52: 225-234.

Silva, J. M. C. & Oniki, Y. 1988. Lista preliminar da avifauna da Esta^ao Ecologica Serra das Araras, Mafo
Grosso, Brasil. Bol. Mus. Para. Emilio Goeldi, Ser. Zool. 4: 123-143.

Silva, J. M. C. & Oren, D. C. 1990. Introduced and invading birds in Belem, Brazil. Wilson Bull. 102: 309-313.

© 2014 The Authors; Journal compilation © 2014 Brihsh Ornithologists' Club



Alexander C. Lees et al. 258 Bull. B.O.C. 2014 134(4)

Silva, J. M. C., Oren, D. C., Roma, J. C. & Henriques, L. M. P. 1997. Composition and distribution patterns of
the avifauna of an Amazonian upland savamra, Amapa, Brazil. Pp. 743-762 in Remsen, J. V. (ed.) Studies
III Neotropical ornithology honouring Ted Parker. Orn. Monogr. 48.

Snethlage, E. 1914. Catalogo das aves amazonicas. Bol. Mus. Para. Hist. Nat. Ethnogr. 8: 1-530
Vasconcelos, M. F., Dantas, S. D. M. & Silva, J. M. C. 2011. Levantamento da avifauna das savanas amazonicas

e de habitats adjacentes da regiao de Monte Alegre (Para, Brasil), com comentarios sobre biogeografia
e conservai;ao. Bol. Mus. Para. Emilio Gocldi Cienc. Nat. 6: 119-145.

Vieira, L. S., Santos, W. H. F., Falesi, 1. C. & Oliveira Filho, J. P. S. 1967. Levantamento de reconhecimento dos
solos da regiao bragantina, Estado do Para-. 1-68. Instituto de Pesquisas e Experimentagao Agropecuaria do
Norte (Bol. Tec. 47), Belem.

Whitney, B. M. & Pacheco, ]. F. 1996. Novos dados sobre a distribuigao, comportamento e vocalizagoes da
maria-corruira, Euscarthmus riifomarginatiis, tiranideo amea^ado de extingao. Pp. 127 in Silva, W. (ed.) V
Congr. Bras. Orn. Resuinos. Universidade Estadual de Campinas.

Whitney, B. M., Schunck, F., Rego, M. A. & Silveira, L. F. 2013. A new species of Zimmerius tyrannulet from
the upper Madeira-Tapajos interfluvium in central Amazonian Brazil: birds don't always occur where
they "should". Pp. 286-292 in del Hoyo, ]., Elliott, A. & Christie, D. A. (eds.) Handbook of the birds of the
world, spec. veil. Lynx Edicions, Barcelona.

Addresses: Alexander C. Lees, Coordena^ao de Zoologia, Museu Paraense Emilio Goeldi, C.P. 399, CEP 66040-
170, Belem, PA, Brazil. Nargila G. Moura, Curso de Pos-Gradua^ao de Zoologia, Universidade Federal
do Para / Museu Paraense Emilio Goeldi, C.P. 399, CEP 66040-170, Belem, Para, Brazil. Arlete S. de
Almeida, Programa de Pos-Graduagao em Ciencias Ambientais, Universidade Federal do Para / Museu
Paraense Emilio Goeldi, C.P. 399, CEP 66040-170, Belem, Para, Brazil. Ima C. G. Vieira, Coordena(;ao de
Botanica, Museu Paraense Emilio Goeldi, C.P. 399, CEP 66040-170, Belem, Brazil.

© 2014 The Authors; Journal compilation © 2014 British Ornithologists' Club



Lees, Alexander C  et al. 2014. "Noteworthy ornithological records from the
threatened campinas of the lower rio Tocantins, east Amazonian Brazil." 
Bulletin of the British Ornithologists' Club 134(4), 247–258. 

View This Item Online: https://www.biodiversitylibrary.org/item/252483
Permalink: https://www.biodiversitylibrary.org/partpdf/272366

Holding Institution 
Natural History Museum Library, London

Sponsored by 
Natural History Museum Library, London

Copyright & Reuse 
Copyright Status: In copyright. Digitized with the permission of the rights holder.
Rights Holder: British Ornithologists' Club
License: http://creativecommons.org/licenses/by-nc-sa/4.0/
Rights: http://biodiversitylibrary.org/permissions

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 19 February 2023 at 06:47 UTC

https://www.biodiversitylibrary.org/item/252483
https://www.biodiversitylibrary.org/partpdf/272366
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://biodiversitylibrary.org/permissions
https://www.biodiversitylibrary.org

