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ABSTRACT. Mesabolivar luteus (Keyserling 1891) and Micropholcus fauroti (Simon 1887) specimens
were collected in Ubatuba and Rio Claro, both in the state of Sao Paulo,  Brazil.  Mesabolivar luteus
showed  2n  (d)  =  15  =  14  +  X  and  2n  (?)  =  16  =  14  +  XX  in  mitotic  metaphases  and  7II  +  X  in
diplotenic cells. During late prophase I, all bivalents presented a ring shape, evidencing two chiasmata
per bivalent. In this species, some diplotenic cells appear in pairs, maybe due to specific characteristics
of  the intercellular  bridges.  The metaphases II  showed n =  7orn =  8  =  7  +  X  chromosomes.  Micro-
pholcus fauroti evidenced 2n (d) = 17 = 16 + X in spermatogomal metaphases and 8II+X in diplotenic
cells, with only one chiasma per bivalent, contrasting with M luteus. In both species, all chromosomes
were metacentrics. The sexual chromosome X was the largest element and appeared as a univalent during
meiosis 1. These are the first cytogenetical data for the genera Mesabolivar and Micropholcus. Additionally,
M. luteus is the first chromosomally analyzed species of the New World clade and the observed diploid
number for M. fauroti had not yet been recorded in Pholcidae.
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Pholcids  are  small  to  medium  sized  spiders,
with  total  length  ranging  from  1-1  5mm,  usu-
ally  with  six  or  eight  eyes,  and  legs  several
times  longer  than  the  body  length.  Specimens
are  found  in  low  and  high  elevations,  forests
and deserts, leaf litter and tree canopies. There
are  several  synanthropic  species  with  cosmo-
politan  distribution.  These  characteristics  tak-
en  together  make  the  family  Pholcidae  Koch
1851  the  most  diverse  among  the  haplogyne
group,  comprising  75  extant  genera  and  866
extant  species  (Huber  2000,  2005).

According  to  the  cladogram  proposed  as  a
working  hypothesis  by  Huber  (2000)  for  the
New  World  pholcids,  the  family  is  strongly
supported  as  a  monophyietic  group  and  is  di-
vided  into  four  clades:  “ninetines”,  “pholci-
nes”  {Metagonia  Simon  1893  +  Pholcus
group  sensu  Huber,  1995),  “holocnemines”
(Holocnemus  group  sensu  Timm,  1976  +  Ar-
tema  Walckenaer  1837  +  Physocyclus  Simon
1893  +  Priscula  Simon  1893)  and  “New

World  clade”.  The  latter  includes  most  of  the
genera  and  is  the  only  one  that  is  exclusive
for  the  New  World.  However,  Huber  (2000)
himself  pointed  to  “ninetiees”  and  “holoc-
nemines”  as  questionable  monophyietic
groups.

Despite  the  high  number  of  Pholcidae  spe-
cies,  only  nine  species  (1%)  of  five  genera
have  been  chromosomally  analyzed,  i.e.,
“pholciees”:  Pholcus  crypticolens  Boseeberg
&  Strand  1906,  2n  (6)  -  24  =  22  +  X  1  X  2
(Suzuki  1954);  Pholcus  manueli  Gertsch  1937
(under  Pholcus  qffinis  Scheekel  1953),  2  e  (A)
-  25  -  24  +  X  (Wang  et  al.  1997);  Pholcus
phalangioides  (Fuesslin  1775),  2e  (A)  =  24
=  22  +  X  1  X  2  (Rodriguez-Gil  et  al,  2000)  and
Spermophora  senoculata  (Duges  1836)  (under
Spermophora  meridionalis  Heetz  1841,  mis-
spelled  as  Spermaphora  meridionalis),  2e  (A)
=  ?  -?  +  X  1  X  2  (Painter  1914),  and  “holoc-
eemines”:  Artema  atlanta  Walckenaer  1837
(misspelled  as  Artema  atlenta),  2ri  (A)  =  32
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= 30 +  X  1  X  2  (Parida & Sharma 1987;  Sharma
&  Parida  1987);  Crossopriza  lyoni  (Blackwall
1867),  2ii  (d)  -  27  -  26  +  X  (Bole^Gowda
1958),  2n  (d)  =  25  =  24  +  X  (Srivastava  &
Shukla  1986),  2n  (d)  =  24  =  22  +  X  1  X  2
(Sharma  et  aL  1959)  and  2n  (d)  =  23  =  22
+  X  (Parida  &  Sharma  1987;  Sharma  &  Par-
ida  1987);  Physocyclus  californicus  Chamber-
lin  &  Gertsch  1929,  2n  (d)  “  15  ^  14  +X
(Cokeedolpher  1989);  Physocyclus  enaulus
Crosby  1926,  2n  (d)  -  15  -  14  +  X  (Cok-
endolpher  1989)  and  Physocyclus  sp.,  2n(d)
==15  =  14  +  X  (Cokeedolpher  &  Brown
1985;  Cokeedolpher  1989).  In  the  species
whose chromosomal morphology has been de-
termined,  all  chromosomes  are  metacentric,
with  the  exception  of  the  X,  and  X  2  chromo-
somes  of  C  lyoni  described  by  Sharma  et  ah
(1959)  and  P.  crypticolens,  which  are  acro-
centric.  There  are  no  cytogenetical  data  on
“ninetines”  and  “New  World  clade’k

The  genus  MesaboUvar  Gonzalez-Sponga
1998,  included  in  the  New  World  clade  by
Huber  (2000),  includes  34  species  from  which
24  occur  in  Brazil  (Huber  2005).  This  genus
arises  as  a  sister  group  of  Coryssocnemis  Si-
mon  1893;  however,  this  position  is  not  yet
clearly  established.  The  genus  MesaboUvar
has  been  divided  into  four  “operationaT’
groups,  based  on  morphological  characters:  a
“northern group with spines on male metatar-
si”  (5  species),  a  “northern  group  without
spines  on  male  metatarsi”  (6  species),  a
“southern/eastern  group”  (15  species)  proba-
bly  not  monophyletic,  and  a  “miscellaneous
group”  (7  species),  certainly  polyphyletic,
that  will  probably  be  partly  transferred  to  oth-
er  geeera/group  (Huber  2000).

MesaboUvar  luteus  (Keyserling  1891)  is  a
species  belonging  to  the  “miscellaneous
group,”  probably  related  to  MesaboUvar  levii
Huber  2000,  and  is  distributed  in  the  states  of
Rio  de  Janeiro,  Sao  Paulo,  Parana  and  Rio
Grande  do  Sul,  in  Brazil.  The  genus  Micro-
pholcus  Deeleman-Reinhold  &  Prinsen  1987
(pholcine)  includes  only  two  species,  of  which
only  the  Pantropical  species  Micropholcus
fauroti  (Simon  1887)  occurs  in  Brazil  by  in-
troduction  and  lives  as  a  synanthropic  species
(Huber 2000).

The  use  of  chromosomal  data  in  phyloge-
netic  analysis  is  relatively  new,  and  the  cri-
teria  to  codify  these  data  are  controversial
(Modi  1987;  Borowik  1995).  Additionally,  cy-

togenetic  analysis  may  have  some  difficulties
when  compared  with  other  kinds  of  analysis:
the  specimens  must  be  kept  alive  until  the
slide  preparations,  some  of  them  do  not  have  f
cell  division  at  the  moment  of  analysis,  and
some  techniques  are  expensive.  Nevertheless,  :
chromosomal  data  have  a  potential  usefulness  ‘
for  phylogenetic  inference,  because  they  are  |
heritable,  homologue  states  can  be  identified,
and the characters are independent from each
other  (Borowik  1995).  Basically,  a  chromo-
somal phylogeny can be constructed based on
the  minimum  number  of  rearrangements  re-
quired or the maximum number of shared seg-
ments  (Rokas  &  Holland  2000).  Although  '
chromosomal  data  has  not  been  used  for  cla-
distic  analysis  in  spiders,  there  have  been
some attempts in other groups,  such as mam-
mals,  to  obtain  characters  by  conventional
(Nagamachi  et  al.  1999;  Garcia  et  al,  2000)  or
molecular  cytogenetic  techniques  (Oliveira  et
ah 2002).

The  aim  of  this  study  is  to  characterize  the  '
chromosomes of  the  species  M,  luteus  and M.
fauroti,  analyzing  standard  stained  mitotic  and
meiotic  cells,  in  order  to  begin  an  effort  to
establish  karyotypic  relationships  among  spe-
cies  in  the  Pholcidae.

METHODS

Three  males  and  one  female  of  M.  luteus  \
were  collected  at  Maranduba  beach,  Ubatuba  j
(23°43'S  45W'W),  and  five  males  of  M.  fau-  \
roti  were  collected  in  buildings  in  Rio  Claro  i
and  Ubatuba  (22°4rs  47°56'W  and  23°43'S  *
45°07'W),  both  in  the  state  of  Sao  Paulo,  !
southeastern Brazil.  The specimens are depos-
ited  in  the  collection  of  the  Laboratorio  de  Ar-
tropodes  Pegonhentos,  Instituto  Butantan,  Sao  j
Paulo  (IBSP,  A.D.  Brescovit)  under  the  num-  ;
bers  IBSP  42785  {MesaboUvar  luteus),  42782,
42783,  42784,  47504  and  47505  {MicrophoU
cus  fauroti).  \

Gonads  were  dissected  in  Ringers  solution
for  insects,  transferred  to  colchicine  solution
(0.16%  in  Ringer  for  insects)  and  left  for  2
hrs.;  a  volume  of  hypotonic  solution  (tap  wa-
ter)  equal  to  that  of  the  colchicine  solution
was added and after 15 mins, the material was
placed  in  Carnoy  I  fixative  solution  for  60
min.,  after  which  it  was  macerated  in  60%  '
acetic  acid  on  the  surface  of  the  slide.  The  :
slide  was  dried  on  a  metal  heating  plate  (35-
40  °C)  and  stained  with  a  3%  Giemsa  solution
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Figures 1-6.  — MesaboUvar luteus cells.  1.  Spermatogonial  metaphase,  with 2n = 15 = 14 + X.  2.
Oogonial  metaphase,  with  2n  =  16  =  14  +  XX.  The  asterisks  indicate  overlapped  chromosomes.  3,
Diplotene, with 7II + X, Arrows indicate the chiasma location, 4. Dipiotene nuclei, constituting a pair of
cells. 5. Metaphase II, with n = 8 = 7 + X. The X could not be identified in this spread. 6. Metaphase
II,  with  n  =  7.  Scale  =10  fxm.

for  13-15  min.  The  cells  were  photographed
under  a  Zeiss  microscope  and  the  chromo-
some  morphology  classification  was  deter-
mined  according  to  Levan  et  al.  (1964).  The
number of analyzed chromosomal spreads was
65  for  M.  luteus  and  40  for  M.  fauroti.  In  each
of these spreads, the chromosome number was

determined  and  no  intraspecific  variation  was
detected.

RESULTS

MesaboUvar  luteus,—  The  mitotic  meta-
phases  showed  2n=  15"  14  +  Xin  males
(Fig.  1)  and  2e~  16™  14  +  XX  in  females
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Figures 7-8. — Micropholcus fauroti cells. 7. Spermatogonial metaphase, with 2n = 17 = 16 -h X. 8.
Diplotene, with 8II  + X.  Arrow indicates a terminal chiasma and arrowhead points to an interstitial
chiasma. Scale =10 pm.

(Fig.  2).  In  the  spermatogonial  metaphases,
the  X  chromosome  is  always  easily  identified
as  the  largest  element  (Fig.  1).  The  chromo-
somal  morphology  is  not  clear  in  the  mitotic
metaphases  due  to  the  low  degree  of  chro-
mosome  condensation.  Diplotene  cells
showed  7II  +  X  (Fig.  3).  All  bivalents  present
a ring shape, evidencing the occurrence of two
terminal  chiasmata  per  bivalent,  and  the  X
chromosome  constitutes  an  univalent  during
all  meiosis  I  (Fig.  3).  Some  diplotene  cells
appeared  in  pairs  (Fig.  4).  Metaphases  II
showed  n  =  8  =  7  +  X  (Fig.  5)  or  n  =  7
(Fig.  6)  chromosomes.  The  X  chromosome
cannot  be  recognized  in  the  n  =  8  cells  due
to  the  irregular  chromosome  appearance.  De-
spite  the  low  staining  contrast,  the  chromo-
somal  morphology  of  this  species  was  deter-
mined as metacentric.

Micropholcus  faurotL—Th^  spermatogo-
nial  metaphases  showed  2n=  17  =  16  +  X
(Fig.  7).  The  largest  chromosome  of  comple-
ment  is  X,  which  is  easily  identified  in  all  an-
alyzed  metaphases  (Fig.  7).  Despite  the  low
staining  contrast  and  the  low morphology  res-
olution, the chromosomes seem to be biarmed
(Fig.  7).  Diplotene  cells  possessed  8II  +  X
(Fig.  8)  and  each  bivalent  shows  only  one  chi-
asma,  terminal  or  interstitial  (Fig.  8).  The  X
chromosome  appears  as  a  univalent  during
meiosis  I  (Fig.  8).

DISCUSSION

Despite  high  diversity  of  pholcid  species
among  haplogynes,  this  family  is  poorly
known  from  the  cytogenetic  point  of  view.
This  could  be  due  to  the  lack  of  Pholcidae

cytogenetic  researchers,  the  relatively  small
size  of  pholcid  species  and  their  chromo-
somes,  and  the  difficulty  in  obtaining  good
quality  chromosomal  preparations.

As  the  generic  name  suggests,  Microphol-  \
cus  fauroti  is  a  very  small  spider,  l-2mm  in
length.  Thus,  dissection  of  the  specimens,  as  ;
well  as  the  removal  of  the  testis,  is  very  dif-
ficult,  Additionally,  only  one  slide,  with  few
cells,  can  be  obtained  per  specimen  due  to  ex-  !
tremely  minute  size  of  the  testis.

In  relation  to  the  chromosome  length,  Paint-  ^
er  (1914),  Suzuki  (1954)  and  Bole-Gowda
(1958)  emphasized  the  very  small  size  of  the  ;
elements.  The  largest  chromosome  of  P.  cryp-  \
ticolens,  obtained  by  Suzuki  (1954),  measured
only  around  2.4  pm.  The  largest  chromosome  ‘
of  C  lyoni  is  the  X  chromosome,  which  mea-
sures  5.8  pm,  but  the  largest  autosome  mea-
sures  only  around  2.3  pm  (Bole-Gowda
1958).  The  measurements  of  the  largest  chro-
mosomes  of  M.  luteus  and  M.  fauroti  were
respectively  9  and  7  pm  (for  the  X  chromo-
some),  and  6  and  5  pm  (for  the  autosomes).
Thus,  the  chromosomes  of  the  studied  species  ■
are  not  as  small  as  those  obtained  by  Suzuki
(1954)  and  Bole-Gowda  (1958).  On  the  other  .
hand,  they  are  not  as  large  as  those  of  other
haplogyne  genera,  such  as  Loxosceles  Heine-  „
ken  &  Lowe  1832  (Sicariidae)  in  which  the
largest  chromosomes  measure  around  15  pm
(Silva  et  ah  2002).  j

Concerning  the  preparation  quality.  Painter  '
(1914)  and  Suzuki  (1954),  using  different
types  of  fixative  solutions,  called  attention  to  |;
the  unfavorable  fixation  of  pholcid  chromo-  i



ARAUJO  ET  AL.—  CHROMOSOMAL  DATA  OF  TWO  PHOLCIDS 595

somes.  A  similar  problem  occurred  with  M.
luteus  and  M.  fauroti  chromosomes,  when
Carnoy  I  fixative  solution  was  used,  resulting
in  low  staining  contrasts.  Alternative  fixation
methods  should  be  tested  in  pholcid  species.

MesaboUvar  luteus  is  the  first  cytogeneti-
cally  studied  species  from  the  “New  World
clade”  and  showed  a  diploid  number  equal  to
that  found  in  three  Physocyclus  species  (hoi-
oceemiiies)  analyzed  by  Cokeedolpher
(1989),  despite  the  fact  that  these  genera  be-
long  to  different  clades.  Thus,  the  2n  =  15
could  have  arisen  iedepeedeetly  at  least  two
times  within  the  pholcids.  Micropholcus  fau-
roti  is  the  first  cytogenetically  analyzed  spe-
cies  from  this  genus  and  until  now,  its  diploid
number  had  not  yet  been  recorded  in  Pholci-
dae.  The  presence  of  biamied  chromosomes
in both species of this study is a feature shared
among  most  of  the  haplogyne  group  species,
as  stated  by  Rodriguez-Gil  et  aL  (2002).

In  both  species,  the  largest  chromosome  of
the  complement  is  the  X  chromosome.  This  is
in  agreement  with  the  data  obtained  by  Bole-
Gowda  (1958)  for  C  lyoni  and  by  CokeiidoL
pher  (1989)  for  three  Physocyclus  species.
During  ieterphase,  the  observed  X  chromatin
positive  heteropycnosis  of  M.  fauroti  is  simi-
lar  to  that  recorded  for  C.  lyoni  by  Bole-Gow-
da (1958).

The  studied  species  showed  significant  dif-
ferences from each other in relation to the chi-
asrna  number,  during  meiosis.  However,  in-
formatioe  on  chiasma  iiumbei  and  position
was  not  provided  by  previous  papers  on  phol-
cid  cytogenetics.  Thus,  these  characteristics
cannot  be  used  as  parameters  to  compare  re-
lated  species  or  to  establish  a  pattern  within
the pholcid groups.

The  diploteee  pairs  found  in.  M.  luteus  are
probably  a  consequence  of  the  germ  cell  ar-
rangement  and  interaction,  which  constitute
“cysts”  with  synchronously  dividing  cell  con-
nections  via  intercellular  bridges  due  to  the
lack  of  cytokinesis  during  speiinatogenesis.
Alberti  &  Weiemaee  (1985)  described  the
presence  of  similar  cysts  in  the  testis  of  P.
phalangiodes.

In relation to these grouped cells, two ques-
tions  are  crucial:  why  do  they  appear  in  pairs
and  not  in  largei  groups  of  cells;  and  why  do
these pairs only appear in the diplotene phase?
Concerning  the  first  question,  Pepling  &  Spra-
dling  (1998)  have  verified  a  tendency  towards

the  increase  in  number  by  the  power  of  two
in  mouse  embryo  oogoeial  mitotic  cells,  being
more  frequently  found  in  clusters  of  two  cells.
Clusters  with  more  cells  are  probably  more
susceptible  to  breaks  during slide  preparation.
However,  the  possibility  of  finding  such  clus-
ters  in  future  analysis  cannot  be  discarded.
With  respect  to  the  second  question,  this  fea-
ture  is  probably  a  consequence  of  the  skewed
cellular  phase  ratio  in  the  sample,  because
from  the  105  spreads  obtained,  only  9  were
mitotic metaphases and the others were almost
all  diplotenes.  Possibly,  paired  mitotic  meta-
phases  should  be  also  found  in  MesaboUvar
luteus.  An  ultrastmctural  analysis  of  sper-
matogenesis  would  be  of  interest  to  answer
these  questions.  Additionally,  further  analysis
of  other  pholcid  species  is  needed  to  verify
whether  this  pairing  of  ceils  also  occurs.

The  possibility  of  the  occurrence  of  poly-
ploidy  in  M.  luteus  was  discarded,  at  least  in
the first instance, dee to two main reasons: the
lack  of  polyploid  metaphase  II  cells  (despite
the  low  frequency  of  cells  in  this  meiotic
stage)  and  the  lack  of  tetravaleets  or  chro-
mosomal  chains  at  meiosis  L  The  formation
of  chr’omosomal  chains  is  not  a  strict  rale  in
polyploids,  but  they  are  frequently  observed
(John  1990).

The  cytogenetic  analysis  of  the  pholciees
Leptopholcus  Simon  1893  and  Metagonia  Si-
moe  1893,  and  of  the  holocnemines  Smerin-
gopus  Simon  1890,  Holocnemus  Simon  1873
and  Priscula  Simon  1893  seems  to  be  ex-
tremely  important  to  establish  the  karyotypic
evolution  in  these  two  clades.  The  cytogenet-
ical  study  of  the  nieetiees  and  of  the  New
World  clade  requires  more  exhaustive  re-
search,  considering  that  only  MesaboUvar  was
analyzed  and  that  there  are  numerous  genera
belonging  to  these  two  clades.  Finally,  when
a  full  cytogenetical  data  set  becomes  available
for  Pholcidae,  it  could  be  used  to  improve  the
proposed  phylogenetic  hypothesis  for  the
family.

ACKN’OWLEDGMENTS

We  wish  to  thank  Dr.  Bernhard  A.  Huber,
from  the  Zoological  Institute  and  Museum  Al-
exander  Koenig,  Germany,  for  the  bibliogra-
phy  assistance.  Financial  support  was  provid-
ed  by  CAPES  and  FAPESP  (99/05446-8).



596 THE  JOURNAL  OF  ARACHNOLOGY

LITERATURE  CITED
Alberti, G, & C. Weinmann. 1985. Fine structure of

spermatozoa of some labidognath spiders (Filis-
tatidae, Segestriidae, Dysderidae, Oonopidae,
Scytodidae, Pholcidae; Araneae; Arachnida) with
remarks of spermiogenesis. Journal of Morphol-
ogy 185:1-35.

Bole-Gowda, B.N. 1958. A study of the chromo-
somes during meiosis in twenty-two species of
Indian spiders. Proceedings of the Zoological So-
ciety of Bengal 11:69-108.

Borowik, O.A. 1995. Coding chromosomal data for
phylogenetic analysis: phylogenetic resolution of
the Pan-Homo-Gorilia trichotomy. Systematic
Biology 44:563-570.

Cokendolpher, J.C. 1989. Karyotypes of three spi-
der species (Araneae: Pholcidae: Physocyclus).
Journal of the New York Entomological Society
97:475-478.

Cokendolpher,  J.C,  &  J.D.  Brown.  1985.  Air-dry
method for studying chromosomes of insects and
arachnids. Entomological News 96:114-118.

Garcia,  L.,  M.  Ponsa,  J.  Egozcue  &  M.  Garcia.
2000. Comparative chromosomal analysis and
phylogeny in four Ctenomys species (Rodentia,
Octodontidae). Biological Journal of the Linnean
Society 69:103-120.

Huber, B.A. 1995. Copulatory mechanism in HoU
ocnemus pluchei and Pholcus opilionoides, with
notes on male cheliceral apophyses and stridu-
latory organs in Pholcidae (Araneae). Acta Zool-
ogica (Stockholm) 76:291-300.

Huber, B.A. 2000. New World pholcid spiders (Ar-
aneae: Pholcidae): a revision at generic level.
Bulletin of  the American Museum of  Natural
History 254:1-348.

Huber, B.A. 2005. Catalogue of Pholcidae. Zoolog-
ical Research Institute and Museum Alexander
Koenig, on-line at http://b.a,huber.bei, t-online.de/
homepage.

John,  B.  1990.  Meiosis.  Cambridge  University
Press.Pp. 79-85.

Levan, A., K. Fredga & A. A. Sandberg. 1964, No-
menclature for centromeric position on chromo-
somes. Hereditas 52:201-220,

Modi, W.S. 1987. Phylogenetic analyses of chro-
mosomal banding patterns among the neartic Ar-
vicolidae (Mammalia: Rodentia). Systematic Zo-
ology 36:109-136.

Nagamachi,  C.Y.,  J.C.  Pieczarka,  J.A.P.C.  Muniz,
R.M.S. Barros & M.S. Mattevi, 1999. Proposed
chromosomal phylogeny for the South American
primates of the Callitrichidae Family (Platyrrhi-
ni).  American  Journal  of  Primatology  49:133-
152.

Oliveira,  E.H.C,,  M. Neusser,  W.B, Figueiredo, C.
Nagamachi,  J.C.  Pieczarka,  I.J.  Sbalqueiro,  J.
Wienberg & S. Muller, 2002. The phylogeny of
howler monkeys (Alouatta, Platyrrhini): recon-
struction by multicolor cross-species chromosome
painting. Chromosome Research 10:669-683.

Painter,  T.S.  1914,  Spermatogenesis  in  spiders.

Zoologische Jahrbuecher Abteilung fuer Anato- !■
mie  und  Ontogenie  der  Tiere  38:509-576.  j

Parida,  B.B.  &  N.N.  Sharma.  1987.  Chromosome  l!
number, sex mechanism and genome size in 27
species of Indian spiders. Chromosome Infor-
mation Service 43:11-13.

Pepling,  M.E.  &  A.C.  Spradling.  1998.  Female  I
mouse germ cells form synchronously dividing l-
cysts.  Development  125:3323-3328.  ,

Rodrfguez-Gil,  S.G.,  L.M.  Mola,  A.G.  Papeschi  &  I;
C.L.  Scioscia.  2000.  Cytogenetic  heterogeneity  |
in common argentine spiders. XXI International '
Congress  of  Entomology  1:584.  i

Rodrfguez-Gil,  S.G.,  L.M.  Mola,  A.G.  Papeschi  &  i
C.L.  Scioscia.  2002.  Cytogenetic  heterogeneity  j
in common haplogyne spiders from Argentina i’
(Arachnida,  Araneae).  Journal  of  Arachnology  I
30:47-56.

Rokas, A. & P.W.H. Holland. 2000. Rare genomic
changes as a tool for phylogenetics. Tree 15:
454-459.

Sharma, G.P., B.L. Gupta & R. Parshad. 1959. Cy-
tological  studies  on  the  Indian  spiders.  III.  An  i'
analysis of the chromosomes in the male germ
cells of the spider, Crossopriza lyoni (Blackwall),
fam. Pholcidae. Research Bulletin (N.S.) of the
Panjab University 10:49-53.

Sharma,  N.  &  B.B.  Parida.  1987.  Study  of  chro-
mosomes in spiders from Orissa, Pranikee 8:71- I
76.  :

Silva,  R.W.,  D.R.  Klisiowicz,  D.M.  Celia,  O.C.  i
Mangili & I.J. Sbalqueiro. 2002. Differential dis-
tribution of constitutive heterochromatin in two .
species of brown spider: Loxosceles intermedia '
and L. laeta (Araneae, Sicariidae), from the met-
ropolitan region of Curitiba,  PR (Brazil).  Acta
Biologica  Paranaense  31:123-136.  [

Srivastava,  M.D.L.  &  S.  Shukla.  1986.  Chromo-  !
some number and sex-determining mechanism in
forty-seven species of Indian spiders. Chromo- '
some Information Service 41:23—26,

Suzuki,  S. 1954. Cytological studies in spiders. III.  !
Studies on the chromosomes of fifty-seven spe-
cies of spiders belonging to seventeen families,
with  general  considerations  on  chromosomal  '
evolution.  Journal  of  Science  of  the  Hiroshima  '
University. Series B. Division 1 15:23-136.

Timm, H. 1976. Die Bedeutung von Genitalstmk-
turen fiir die Klarung systematischer Fragen bei
Zitterspinnen  (Arachnida:  Araneae:  Pholcidae).  j
Entomologica Germanica 3:69-76.

Tres,  L.L.,  E.  Rivkin  &  A.L.  Kierszenbaum.  1996.
Sak 57, an intermediate filament keratin present
in intercellular bridges of rat primary spermato-
cytes. Molecular Reproduction and Development
45:93-105.  [

Wang,  X.,  S.  Cui,  Z.  Yang,  J.  Wang  &  Y.  Wang.  '
1997. On karyotype of the Pholcus affinis (Ar-
aneide: Pholcidae). Acta Arachnologica Sinica 6:
19-22.

Manuscript received 10 December 2004, revised 5
July 2005.



De Araujo, Douglas et al. 2005. "CHROMOSOMAL DATA OF TWO PHOLCIDS
(ARANEAE, HAPLOGYNAE): A NEW DIPLOID NUMBER AND THE FIRST
CYTOGENETICAL RECORD FOR THE NEW WORLD CLADE." The Journal of
arachnology 33(2), 591–596. https://doi.org/10.1636/04-105.1.

View This Item Online: https://www.biodiversitylibrary.org/item/223303
DOI: https://doi.org/10.1636/04-105.1
Permalink: https://www.biodiversitylibrary.org/partpdf/228870

Holding Institution 
Smithsonian Libraries and Archives

Sponsored by 
Biodiversity Heritage Library

Copyright & Reuse 
Copyright Status: In Copyright. Digitized with the permission of the rights holder
Rights Holder: American Arachnological Society
License: https://creativecommons.org/licenses/by-nc-sa/4.0/
Rights: https://www.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 22 September 2023 at 08:37 UTC

https://doi.org/10.1636/04-105.1
https://www.biodiversitylibrary.org/item/223303
https://doi.org/10.1636/04-105.1
https://www.biodiversitylibrary.org/partpdf/228870
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.biodiversitylibrary.org/permissions/
https://www.biodiversitylibrary.org

