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Fig.  2.  Notalpheus  imarpe:  A,  Posterior  region  of  abdomen  showing  articulated  sixth  abdominal
pleuron;  B,  Cutting  edge  of  chela,  enlarged;  C,  Lateral  view  of  cheliped;  D,  Medial  view  of  cheliped;
E,  Male  second  pleopod;  F,  Antennular  flagella;  G,  Carpus  and  chela  of  second  pereopod;  H,  fourth
pereopod.
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temperate   western   South   America.   Automate   dolichognatha   De   Man   and   Al-
pheus   sulcatus   Kingsley   have   been   collected   off   northern   Peru,   an   area   consid-

ered to  be  the  mixture  zone  between  the  temperate  Peruvian  biogeographic  prov-
ince and  the  tropical  Panamic  province.  Holthuis  (1952)  reported  that  a  specimen

of   Alpheus   dentipes   Guerin   supposedly   collected   at   Portland   Bay,   western   Pat-
agonia, probably  was  mislabelled.  Athanas  nitescens  (Leach),  normally  a  resident

of  the  eastern  Atlantic,   has  been  reported  from  the  vicinity  of   Callao.   This  record
may  be  in   error   (Mendez  1981).   Six   other   species   are   residents   of   the  area:   Be-
taeus   truncatus   Dana,   B.   emarginatus   (H.   Milne-Edwards),   Synalpheus   spini-
frons   H.   Milne-Edwards,   Alpheopsis   chilensis   Coutiere,   Alpheus   chilensis   Cou-
tiere,   and   Alpheus   inca   Wicksten   and   Mendez.

Etymology  .  —  The   generic   name   is   derived   from   the   Greek   word   "notos,"
meaning   southern,   and   Alpheus,   the   name   of   a   common   snapping   shrimp.   The
species  name  is  an  acronym  of  the  Instituto  del  Mar  del  Peru,  in  honor  of  which
we  dedicate  this  new  species.
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SOUTH   AMERICAN   FRESHWATER   NEEDLEFISHES   OF   THE

GENUS   POTAMORRHAPHIS   (BELONIFORMES:
BELONIDAE)

Bruce   B.   Collette

Abstract.  —  Potamorrhaphis   and   Belonion   share   several   specialized   characters:
round   caudal   fin;   few   large   pharyngeal   teeth;   pectoral-fin   rays   reduced   to   eight
or   fewer;   elongate   nasal   barbel;   and   an   association   of   the   expanded   first   neural
spine  with  the  supraoccipital  crests  and  exoccipital  flange  which  is  unique  to  these
two   genera.   Potamorrhaphis   has   a   long   caudal   section   of   its   body   and   many
caudal   vertebrae   and   dorsal-   and   anal-fin   rays.   Three   species   are   recognized:   P.
eigenmanni   Miranda   Ribeiro,   P.   guianensis   (Schomburgk)  ,   and   P.   petersi   Col-

lette. They  show  increasing  numbers  of  dorsal-  and  anal-fin  rays,  vertebrae,  and
predorsal   scales   from   P.   eigenmanni   to   P.   guianensis   to   P.   petersi.   They   form   a
similar   series   from   south   to   north   with   P.   eigenmanni   concentrated   in   the   Para-

guay-Parana system,  P.  guianensis  throughout  the  Amazon  and  the  Guianas,  and
P.   petersi   in   the   upper   Orinoco.   Apparently,   P.   eigenmanni   invaded   the   Amazon
through   the   Mato   Grosso   into   the   Upper   Rio   Madeira   in   Bolivia   and   Brazil.
Similarly,   P.   petersi   seems   to   have   moved   through   the   Rio   Casiquiare   into   the
upper   Rio   Negro.   Geographic   variation   in   meristic   and   morphometric   characters
was   studied   in   the   three   species.   Four   populations   of   P.   petersi   differ   only   in
mean   number   of   total   vertebrae.   There   is   variation   in   meristic   characters   within
and   between   major   populations   of   P.   guianensis   (Orinoco,   Guianas,   and   Ama-

zon). Generally,  counts  are  low  in  the  Orinoco,  intermediate  in  the  Guianas,  and
high   in   the   Amazon.   These   three   populations   differ   significantly   in   P1-P2   and   P2-
C   distances,   pelvic   fin   length,   interorbital   width,   and   head   width.   In   P.   eigen-

manni, there  is  a  general  pattern  of  decreasing  counts  from  the  Mamore,  to  the
Guapore   and   Beni   (all   tributaries   of   the   upper   Madeira)   and   finally   to   the   Para-

guay. The  means  for  all   seven  meristic  characters  for  the  combined  Madeira
populations   are   significantly   different   statistically   from   those   in   the   Paraguay.
The   Paraguay   and   Madeira   populations   also   differ   significantly   in   seven   of   12
morphometric   characters.   Recognition   of   P.   eigenmanni   confirms   the   number   of
species   in   the   family   Belonidae  as   32   and  the   known  neotropical   species   as   nine
in   four   genera:   Potamorrhaphis   (3),   Belonion   (2),   Pseudotylosurus   (2),   and   Stron-
gylura  (2).

This   paper   completes   the   review   of   the   genus   Potamorrhaphis   begun   with   the
description   of   P.   petersi   (Collette,   1974a).   A   third   species   in   the   genus,   P.   ei-

genmanni, is  validated  herein  from  the  Paraguay-Parana  river  system  and  the
upper   Rio   Madeira   in   Bolivia   and   Brazil.

Methods   and   Materials

The   methods   used   are   similar   to   those   described   in   previous   papers   in   this
series   (Collette   1966,   Collette   1974a-c).   Body   length   (BL)   is   substituted   for   stan-
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Fig.  1.  Relationship  of  caudal  to  total  vertebrae  in  the  3  species  oi  Potamorrhaphis  and  the  other
genera  of  Belonidae.

dard   length   because   many   specimens   have   broken   beaks   and   because   upper   jaw
length   is   markedly   allometric   in   some  needlefishes.   BL   is   defined  as   the   distance
from   the   posterior   margin   of   the   opercular   membrane   to   the   caudal   base.   Ver-

tebral counts  were  made  from  radiographs,  and  counts  of  dorsal-  and  anal-fin
rays   made   from   the   specimens   were   checked   against   the   radiographs.   Analyses
of   variance   (ANOVA)   were   conducted   on   the   frequency   distributions   for   each   of
seven   meristic   characters   to   test   for   intraspecific   differences.   When   an   ANOVA
was   significant   {P   <   0.05),   a   Student   Newman-Keuls   Multiple   Range   Test   (SNK)
was  performed  to  ascertain  which  means  differed  significantly   from  others.   Twelve
measurements  (listed  in  Table  12)  were  made  in  addition  to  body  length.  Analysis
of   covariance   (AN  CO  V  A)   was   performed   on   regressions   of   body   parts   on   body
length   to   test   for   intraspecific   and   interspecific   differences.   If   the   F   value   for
regression  was  significant  at   the  0.05  level,   the  F   value  for  slopes  was  examined.
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Fig.  2.    Potamorrhaphis  guianensis:  a,  Lateral  line  canals  on  anterior  part  of  body;  b,  Pharyngeal
dentition;  c,  Nasal  fossa  and  nasal  barbel;  d,  Interorbital  canal;  e,  Preorbital  bone  and  canal.

If   this   was   significant,   the   Newman-Keuls   Multiple   Range   Test   was   performed
(Q   value)   to   see   which   means   differed   significantly   from   others.   If   the   F   value
for  regressions  was  significant  and  the  F   value  for   slopes  was  not   significant,   the
F   value   for   intercepts   was   examined.   If   this   was   significant,   the   SNK   was   per-

formed as  for  the  slopes.
Abbreviations   used   for   the   institutions   cited   herein   are   as   follows:   AMNH  —

American   Museum   of   Natural   History,   New   York;   ANSP  —  Academy   of   Natural
Sciences,   Philadelphia;   BMNH  —  British   Museum   (Natural   History),   London;
CAS  —  California   Academy   of   Sciences,   San   Francisco;   FMNH  —  Field   Museum
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