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hadweni   resembles   D.   viviparus   in   the   characters   mentioned   by   the
author   and   there   would,   therefore,   have   been   some   reason   for   at-

tempting to  differentiate  between  them,  but  D.  filaria  differs  so  mark-
edly  from   D.   hadweni   in   the   conformation   and   size   of   the   spicules

alone   that   comparisons   on   any   points   other   than   spicules   would   be   the
only   ones   in   order.   Chapin   stated   that   D.   hadweni   differs   from   D.
filaria   "in   the   longer   spicules,"   and   from   this   statement   the   reader
would   infer   that   the   spicules   of   D.   hadweni   are   longer   than   those   of
D.   filaria   whereas,   as   a   matter   of   fact,   the   spicules   of   D.   hadweni   are
shorter   than   those   of   D.   filaria.   Since   this   fact   could   not   have   escaped

Fig.  1. — Dorsal  rays  of  bursa  of  Dictyocaulus  viviparus  showing  (1-6),  variations  in
position  and,   (7-13),  variations  in  termination.

Chapin's   attention   if   he   had   made   a   comparative   study   of   these   two
nematodes,   it   might   be   inferred   that   the   use   of   the   name   D.   filaria
was   actually   a   lapsus   calami.   However,   this   inference   also   meets   with
difficulties   because   had   the   author   intended   to   compare   D.   hadweni
with   D.   viviparus   and   had   he   made   a   comparative   study   of   these   two
forms   he   would   have   noted   their   similarity   in   the   very   points   on   which
he   attempted   to   differentiate   them,   viz.,   the   fusion   of   the   medio-
lateral   and   postero-lateral   rays,   the   position   and   termination   of   the
dorsal   rays,   and   the   conformation   of   the   spicules,   the   spicules   of   D.
hadweni   differing   from   the   spicules   of   D.   viviparus   in   size   only.

For   some   time   the   writer   has   been   making   all   identifications   of
lungworms   from   domestic   and   wild   ruminants   as   these   have   been   re-

ferred  to   the   Zoological   Division   for   determination,   and   during   that
time   considerable   difficulty   has   been   experienced   in   differentiating   D.
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hadweni   from   D.   viviparus   on   any   valid   morphological   grounds.   Dr.
W.   E.   Swales   of   the   Institute   of   Parasitology,   McDonald   College,
Quebec,   Canada,   under   a   cooperative   agreement   for   exchange   of
specimens   in   various   parasite   groups,   has   referred   specimens   of
Dictyocaulus   collected   from   cattle   and   various   wild   ruminants   in
Canada   to   the   Zoological   Division   of   the   Bureau   of   Animal   Industry
for   study.

Since   the   females   of   species   of   Dictyocaulus   are,   for   all   practical
purposes,   indistinguishable,   the   writer   has   based   his   study   of   the
members   of   the   genus   occurring   in   ruminants   in   North   America   on
a   comparison   of   male   specimens,   with   special   reference   to   the   char-

acter  and   relative   position   of   the   rays   of   the   bursa,   the   termination   of
the   dorsal   rays,   and   the   size   and   morphology   of   the   spicules.   These
studies   give   the   following   results:   The   ventro-ventral   ray   is   always
shorter   than   the   latero-  ventral   ray,   but   there   is   no   fixed   ratio   between
the   lengths   of   these   2   rays,   and   their   relative   lengths   cannot   be   con-

sidered  as   a   diagnostic   character;   the   externo-lateral   ray   is   always
single   and   in   position   is   widely   separated   from   both   the   latero-ventral
and   the   fused   medio-lateral   and   postero-lateral   rays;   the   externo-
dorsal   ray   is   single   and   somewhat   shorter   than   the   rays   on   either   side
of   it;   the   dorsal   rays   are   doubled,   their   positions   and   terminations
vary   considerably   (fig.   1),   and   no   specific   value   can   be   attached   to
either   their   position   or   their   termination.   The   conformation   of   the
spicules   of   Dictyocaulus   from   cattle,   D.   viviparus,   is   similar   to   that   of
the   spicules   of   available   specimens   of   Dictyocaulus   from   wild   rumi-

nants.  In   general   the   spicules   of   Dictyocaulus   from   wild   ruminants   are
somewhat   longer   than   the   spicules   of   D.   viviparus   from   cattle,   but
there   is   considerable   overlapping   (table   1).

So   far   as   the   females   of   D.   hadweni   and   D.   viviparus   are   concerned
there   are   no   definite   morphological   characters   on   which   they   can   be
separated   from   each   other.   It   appears,   therefore,   that   D.   hadweni   can-

not  be   separated   from   D.   viviparus   on   any   valid,   morphological
grounds   and,   since   D.   viviparus   is   the   older   name,   D.   hadweni   must
fall   into   synonymy   so   far   as   its   morphology   is   concerned.   Only   care-

fully  controlled   feeding   experiments   could   establish   whether   we   are
dealing   with   biological   varieties   capable   of   infecting   only   cattle   or
only   deer   or   whether   these   nematodes   are   biologically   as   well   as   mor-

phologically identical.
Hsu   (1935)   described   as   Dictyocaulus   khawi   a   nematode   stated   to

have   been   collected   from   the   lungs   of   swine   in   Tonkin,   French   Indo-
China.   The   only   point   in   which   this   nematode   is   said   to   differ   from
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D.   viviparus   is   that   one   of   the   3   digitations   of   the   dorsal   ray   has   an
externo-lateral   position.   In   view   of   the   fact   that   the   terminations   of
the   dorsal   rays   may   be   extremely   variable   in   position   and   appearance
(fig.   1)   this   minor   difference   does   not   appear   to   be   sufficient   for   the
creation   of   a   new   species.   On   morphological   grounds,   therefore,
Dictyocaulus   khawi   would   also   be   considered   as   a   synonym   of   Dictyo-
caulus   viviparus,   but   in   view   of   the   fact   that   over   most   of   the   world
Dictyocaulus   is   not   found   in   pigs   in   spite   of   evident   opportunities   for

Table   1.  —  Length   of   Spicules   of   Dictyocaulus   viviparus   Collected   from
Different   Hosts

infection   from   cattle,   there   is   the   possibility   that   under   special   con-
ditions  existing   in   French   Indo-China   a   strain   of   D.   viviparus   has   be-

come adapted  to  swine,   as   Necator   americanus  of   man  appears  to   have
become   adapted   to   swine   in   the   West   Indies,   with   the   development   of
a   new   biological   species   which   may   show,   as   does   N.   suillus,   certain
fixed   morphological   characters,   however   slight,   differentiating   it   from
the   parent   species.   Since   Hsu   did   not   collect   the   specimens   which   he
describes   there   is,   of   course,   also   the   possibility   of   error   in   labelling
to   be   considered.

Skrjabin   (1931)   described   as   Dictyocaulus   eckerti   a   worm   found   in
the   lungs   of   reindeer   in   the   U.S.S.R.   He   stated   that   this   worm   differs
from   D.   viviparus   as   follows:   a,   In   the   presence   of   cervical   papillae
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(these   are   not   mentioned   in   the   part   of   the   paper   describing   the   nema-
tode) ;   b,   in  the  presence  of   a  mouth  capsule ;   c,   in  the  length  of   the

spicules  ;   d,   in   the   structure   of   the   terminal   portion   of   the   dorsal   ray.
The   length   of   the   spicules   is   given   as   290   to   310/z   and   the   figures   ac-

companying the  description  show  that  they  are  morphologically  simi-
lar  to   the   spicules   found   in   D.   viviparus.   The   figure   of   the   bursa   of

D.   eckerti   shows   that   the   termination   of   the   dorsal   rays   is   similar   to
that   of   D.   viviparus.   With   reference   to   the   presence   of   a   mouth   cap-

sule,  the   presence   of   a   small,   shallow,   mouth   capsule   is   a   character   of
the   genus   and   an   examination   of   a   number   of   specimens   of   D.
viviparus   collected   from   cattle   at   Bethesda,   Md.,   shows   that   this   char-

acter is  present  in  D.  viviparus  from  cattle  as  well   as  in  D.  eckerti   from
reindeer   in   the   U.S.S.R.   With   reference   to   the   presence   of   cervical
papillae   in   D.   eckerti,   there   appears   to   be   no   other   record   of   the   pres-

ence  of   these   structures   in   members   of   the   genus   Dictyocaulus,   and   a
careful   examination   of   a   number   of   specimens   from   both   cattle   and
reindeer   failed   to   reveal   their   presence.   No   information   is   furnished
as   to   the   appearance   and   location   of   the   cervical   papillae   in   D.   eckerti.
From   Skrjabin's   description   and   from   the   figures   accompanying   it,
it   appears   that   the   lungworm   collected   from   reindeer   in   the   U.S.S.R.
does   not   differ   materially   from   Dictyocaulus   collected   from   the   lungs
of   reindeer   in   Alaska,   aside   from   the   rather   surprising   occurrence   of
cervical   papillae   in   the   former,   and   aside   from   this   one   item   D.   eckerti
appears   to   be   identical   with   D.   viviparus.

Dictyocaulus   viviparus   (Bloch,   1782)   Railliet   and   Henry,   1907
Synonyms.  —  Gordius   viviparus   Bloch,   1782;   Ascaris   vituli   Bruguiere,

1791;   Strongylus   vitulorum   Rudolphi,   1809;   Strongylus   micrurus   Mehlis,
1831;   Dictyocaulus   hadweni   Chapin,   1925;   (?)   Dictyocaulus   eckerti   Skrjabin,
1931;   (?)   Dictyocaulus   khawi   Hsu,   1935.

Hosts.  —  Cattle,   Bos   taurus;   American   bison   Bison   bison;   Moose,   Alces
americana;   Elk,   Cervus   canadensis;   Reindeer,   Rangifer   tarandus;   Black-
tailed   deer,   Odocoileus   columbianus  ;   white-tailed   deer,   Odocoileus   virginianus;
Mule   deer,   Odocoileus   hemionus;   Red   deer,   probably   Cervus   canadensis;
(?)   Swine,   Sus   scrofa   domestica.

Dictyocaulus   filaria   (Rudolphi,    1809)    Railliet   and   Henry,    1907

Dictyocaulus   filaria   is   the   common   lungworm   of   sheep   in   North   America,
and   has   been   collected   also   from   the   black-tailed   deer,   Odocoileus   colum-

bianus, and  from  the  white-tailed  deer,  Odocoileus  virginianus.  In  24  male
specimens   from   both   deer   and   sheep,   the   length   of   the   spicules   varied   from
330  to  580/*,  spicules  330m  long  and  580^  long  each  being  found  once  and  the
lengths   of   all   other   spicules   varying   from   365   to   515/x.   The   ventro-ventral
ray   was   found  to   be   shorter   than   the   latero-  ventral   ray   in   all   the   specimens
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examined.   The  dorsal   rays   terminate   in   3   processes   but   the   position  of   these
processes   varies   to   such   an   extent   that   no   diagnostic   significance   can   be   at-

tached to  it.
Bhalerao   (1932)   described   as   Dictyocaulus   unequalis   a   nematode   collected

from   the   large   bronchi   of   a   Tibetan   sheep.   He   stated   that   this   nematode
differs   from   Dictyocaulus   filaria   in   having   shorter   spicules,   only   one   male
28  mm  long,   with  spicules   280  to   290//   long,   being  available   for   examination,
and   also   in   that   the   ventro-ventral   ray   of   the   bursa   was   shorter   than   the
latero-ventral   ray,   and   he   gave   the   specific   name   unequalis   because   of   this
inequality   of   the   ventral   rays.   Since   the   ventro-ventral   ray   in   Dictyocaulus
is   usually   shorter   than   the   latero-ventral   ray,   this   supposed   difference   be-

tween D.  filaria  and  D.  unequalis  disappears  and,  in  the  absence  of  any  no-
ticeable morphological  difference,  the  difference  of  40  to  50  microns  in  length

in  spicules  based  on  the  examination  of  a  single  specimen  does  not  appear  to
be  sufficient  reason  for  the  making  of  a  new  species  when  an  otherwise  iden-

tical species  has  a  range  of  250  microns.  Dictyocaulus  unequalis  is,  therefore,
considered  as   probably   a   synonym  of   D.   filaria.
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BOTANY.  —  Eriogonum   intrafractum,   a   new   species   and   new   sub-
genus  from   Death   Valley,   California.1   Frederick   V.   Coville

and   C.   V.   Morton,   U.   S.   National   Museum.

In   the   spring   of   1932   the   senior   author   and   Mr.   M.   French   Gilman,
while   studying   the   flora   of   Death   Valley,   California,   under   the
auspices   of   the   National   Geographic   Society,   found   a   peculiar-looking
perennial   species   of   Eriogonum,   which   because   of   its   immaturity   re-

mained  unnamed.   The   plants   were   found   in   Titus   Canyon,   Grape-
vine  Mountains,   six   miles   below   Leadfield,   at   an   altitude   of   about

2,000   feet,   growing   in   the   crevices   of   a   blue   limestone   ledge   sloping
to   the   north.   The   dead   stems   of   the   preceding   year   were   about   three
feet   high.   Mr.   Gilman   revisited   the   locality   and   obtained   additional
specimens   in   1934.   These   also   were   immature,   and   it   was   not   until
October,   1935,   that   Mr.   Gilman   was   able   to   obtain   good   material,

1  Published  by  permission  of  the  Secretary  of  the  Smithsonian  Institution.  Re-
ceived February  26,  1936.
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this   indicating   at   once   a   new   species   which   can   not   be   referred   to   any
of   the   recognized   subgenera   of   Eriogonum.   The   new   subgenus   de-

scribed  below   must   therefore   be   added   to   the   already   rather   long
list   of   plants   endemic   to   this   peculiar   region.

Eriogonum   subgenus   Clastomyelon2   Coville   &   Morton,   subg.   novt
Herbae   perennes,   caulibus   erectis,   altis,   infra   inflorescentiam   non   ramosis,

fistulosis,   demum   interne   transverse   articulatis;   folia   radicalia,   longe-
petiolata,   pilosa;   involucra   sessilia,   in   verticillis   disposita,   late   campanulata,
non   angulata,   mox   fissa   et   explanata,   bracteolis   nonnullis   suffulta;   bracteolae
involucrorum   saepe   virides,   crassae;   pedicelli   florum   pubescentes;   fructus
basi   bulboso-expansus,   perspicue   3-cristatus,   medio   abrupte   contractus.

Type   species:   Eriogonum   intrafractum   Coville   &   Morton.

Three   subgenera   of   Eriogonum   have   commonly   been   recognized,   namely,
Ganysma,   Oregonium,   and   Eueriogonum,   from   all   of   which   the   new   subgenus
Clastomyelon   differs   in   the   following   characters:

1.   Articulate   stems.   The   main   stem   (which   is   erect,   leafless,   and   un-
branched)   is   divided   into   many   transverse   articulations.   These,   averaging
about   5   mm   in   length,   do   not   become   obvious   until   the   plant   is   past   ma-

turity,  at   which  time  they  are   easily   visible   as   undulations  beneath  the
outer  stem  covering.  The  latter  at   length  weathers  into  shreds,   and  the  monil-
iform   articulations   fall   off   one   by   one.   Concerning   this   feature   M.   Gilman
wrote:   "When   examining   the   Eriogonums   notice   the   very   peculiar   structure
of   the   larger   parts   of   the   stalks.   Under   the   bark   the   stems  are   made  up   of
little   rings   from   one-fourth   to   three-fourths   inch   long.   When   old   the   bark
falls   away,   leaving  the  stems  made  up  of   a   series   of   white   sections   or   joints
looking   like   tiny   napkin   rings.   The   rings   easily   un  joint   when   weathered
enough,   and   on   the   ground   around   old   plants   the   fallen   stems   indicate   the
vintages   of   the   different   years'   growth   of   stalks."   These   facts   are   obvious   on
several   of   the   herbarium   specimens   cited.

2.   Whorled   involucres.   Except   on   the   ultimate   branches   of   the   stem   the
involucres   are   sessile   and  borne  in   whorls.   They   are   usually   three  in   number,
each   corresponding   to   an   outer   bract;   but   inasmuch   as   each   is   voluminously
filled  with  flowers  and  bractlets,   the  general   appearance  is   that   of   a   series  of
heads   with   the   stems  going  through  the   middle.   Such  an   inflorescence   is   un-

known in  any  of  the  other  subgenera,  in  which  the  involucres  are  borne  singly
in  cymes,  or  in  true  terminal  heads.

3.   Early   ruptured   involucres.   The   involucre   itself   is   broadly   campanulate,
unangled   (a   further   distinction   from   the   subgenus   Oregonium,   to   which
Clastomyelon   is   most   nearly   allied),   and   deeply   5-partite.   The   expanding
flowers  soon  rupture  the  involucre,   however,   so  that   at   maturity   it   is   flat   and
platelike,   or   in   old   material   often   appears   as   though   composed   of   distinct
lobes,   thus   masking   the   identity   of   the   plant   with   Eriogonum.

4.   Hairy   pedicels.   The   pedicels   of   the   individual   flowers   within   the   involu-

2  From  /cXao-ros,  broken,  and  nvekbv,  pith.
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