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Fig.  2.     Diagram  of  laser-aimed  camera  system  (U.S.  Patent  #4,777,501)  developed  for  the  Johnson-Sea-
Link  submersibles  to  photograph  benthic  organisms  at  bathyal  depths.

777,501)   developed   by   HBOI   engineers   to
aim   and   focus   a   Benthos   camera   system
(Model   372)   on   the   animals   being   studied.
A   detailed   description   of   the   laser-aiming
system  is   found  in   Caimi   &   Tusting  (1987).
Because  the  distance  between  the  film  plane
and   the   subject   photographed   remained
constant  throughout  a  dive,  we  were  able  to
calculate  the  exact  field  of  view  in  each  pho-

tograph and  thereby  determine  the  precise
length   of   living   specimens   prior   to   collec-
tion.

Order   Aspidochirotida   Grube,   1  840
Family   Synallactidae   Ludwig,   1894

Hansenothuria,   new   genus

Diagnosis.   —Body   fragile,   translucent,
semi-cylindrical,   tapering   gently   anteriorly
and   posteriorly,   four   to   five   times   as   long
as   broad.   Ventral   surface   flat,   body   arched,
middorsal   interradial   area   depressed.   Ven-

trolateral margin  fringed  with  short  to  long
papillae   joined   by   continuous   brim;   brim
broadest   anteriorly,   where   component   po-

Fig.  1.  Hansenothuria  benti,  new  genus  and  species:  In  situ  photographs— A,  French  Bay,  San  Salvador  Is.,
JSL-I-2005,  694  m,  TL  =  20.3  cm;  B,  off  Plana  Cays,  JSL-I-2274,  829  m,  TL  =  17.2  cm;  C-E,  swimming
postures,  off  Cockburn  Town,  San  Salvador  Is.,  JSL-I-2331,  649  m,  TL  =  23.0  cm,  bright  streak  to  left  of
posterior  end  of  specimen  in  E  is  sediment-laden  mucus  strand  shed  by  active  swimming  movements;  F,
Fernandez  Bay,  San  Salvador  Is..  JSL-I-2048,  759  m,  TL  =  16.5  cm;  G,  Fernandez  Bay,  San  Salvador  Is.,  JSL-
1-2048,  759  m,  TL  =  21.5  cm.  Photo  credit  for  C-G:  C.  Young  and  L.  Cameron,  HBOI.
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dia   may   reach   25   mm   length.   Midventral
radius   naked;   ventrolateral   radii   with   nu-

merous, minuscule  hair-like  feet  in  two  or
three   rows.   Each   lateral   dorsal   radius   with
10-31   short   (15   mm),   sharply   pointed   pa-

pillae arranged  in  slightly  zigzag  row.  Ex-
cepting endplates  in  ventral  feet,  ossicles  ex-

clusively simple  rods,  occurring  only  in
tentacles,   papillae   and   feet.   Gonad   as   two
tufts  of  tubules,  one  to  each  side  of  dorsal
mesentery.

Remarks.   —Hansenothuria   superficially
resembles  some  species  of  the  genera  Bathy-
plotes   Ostergren,   1898   and   Paelopatides
Theel,  1 886  in  body  shape  and  in  possessing
a  marginal   brim  that  aids  in  swimming  but
it  differs  from  these  genera,  and  most  other
synallactid   genera,   in   possessing   very   sim-

ple body  wall  ossicles.  Hansenothuria  fur-
ther differs  from  Bathyplotes  in  having  a

dorsally   positioned   anus,   and   from   Paelo-
patides in  lacking  feet  along  the  midventral

radius.   Ossicles   appear   to   be   consistently
absent  from  Bent  hot  huria  Perrier,  1898  and
Paroriza   Herouard,   1923;   neither   of   these
genera  seems  to  bear  any  close  relationship
to   Hansenothuria.

Type   species.   —Hansenothuria   benti,   new
species,   designated   herein.

Etymology.—  The   genus   name   is   of   fem-
inine gender.  This  holothurian  is  named  for

our   friend  and  colleague,   the   late   Dr.   Bent
Hansen,   Zoological   Museum,   Denmark,   in
recognition   of   his   superb   contributions   to
our   knowledge   of   deep-sea   holothurians.

Hansenothuria   benti,   new   species
Figs.   1,3;   Tables   1,   2

Diagnosis.  —As  for  the  genus.  Color  in  life
variable,   light   blue   to   pale   purple;   dorsal
papillae   translucent   to   black.

Material   examined.—   Collection   and   lo-
cality data  for  the  Bahama  Islands  speci-

mens/photographs studied  during  our  dives
aboard   Johnson-  Sea-Link   I   and   II   are   pre-

sented in  Table  1 .  Due  to  the  delicate  nature
of   this   species,   it   was   difficult   to   preserve;
accordingly   only   a   few   specimens   collected
preserved   well   enough  to   be   catalogued  as
museum   material.   The   following   specimens
have   been   deposited   at   the   National   Mu-

seum of  Natural  History,  Smithsonian  In-
stitution (USNM),  the  Indian  River  Coastal

Zone   Museum,   HBOI   (IRCZM)   or   the   Los
Angeles   County   Museum   of   Natural   His-

tory (LACM).  '
Holotype:   USNM   E38201,   12.5   cm   total

length   (TL),   JSL-II-808,   699   m.
Paratypes:   one   specimen,   USNM   E38202,

10.8   cm   TL,   JSL-II-808,   700   m;   one   spec-
imen, USNM  E38203,  10.0  cm  TL,  JSL-I-

2009,  694   m;   one   specimen,   USMN   E38204,
8.0   cm   TL,   JSL-I-2264,   903   m;   one   speci-

men, IRCZM  71:00447,  12.0  cm  TL,  JSL-
I-2264,   904   m;   two   specimens,   USNM
E38205,   too   damaged   to   measure.   JSL-I-
2274,   814   m;   one   specimen,   USNM   E38206,
20.3   cm   TL,   JSL-I-2274,   821   m;   USNM
E38207,   21.5   cm   TL,   JSL-I-2274,   817   m;
one   specimen,   LACM   88-205.1,   15.0   cm
TL,   JSL-I-2264,   895   m.

External   morphology.   —   Subcylindrical
species   of   moderate   size;   13-23   cm   TL   in
life,  approximately  four  to  five  times  as  long
as   broad   (Fig.   ID).   Body   fragile;   body   wall
thick,   gelatinous,   transparent;   internal
structures  (intestine,  Fig.  1  A,  G:  gonad.  Fig.
1C-E)   usually   visible   through   body   wall.
Anterior   and  posterior   ends  gently   tapering;
anterior  end  high,  bluntly  rounded  (Fig.  1 B).
posterior   end   low,   narrowed   to   form   short
"tail"   (Fig.   1A).   Ventral   surface   a   flattened
sole   with   minute,   hairlike   tube   feet   along

Fig.  3.  Scanning  electron  micrographs  of  skeletal  ossicles  from  Hansenothuria  benti:  A-C  (holotype  of  12.5
cm  TL,  measured  preserved)  A,  Rods  from  dorsal  papillae;  B,  Rods  from  ventrolateral  papillae:  C.  Rods  from
tentacles;  D-F  (paratype  of  10  cm  TL.  measured  from  seafloor  photograph)  D,  Rods  from  dorsal  papillae:  E.
Rods  from  ventrolateral  papillae;  F,  Rods  from  tentacles.
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Table  2.— Length  of  skeletal  rods  in  appendages  of  Hansenothuria  benti.  n,  number  of  ossicles  measured;  x,
mean;  SD,  standard  deviation;  ossicles  taken  from  holotype,  12.5  cm  TL  (preserved  length).

lateral   radii   (Fig.   1C-E);   midventral   radius
naked.   Ventrolateral   margin   composed   of
brim  of  webbed  podia  (Fig.  IF).   Brim  widest
at  anterior  and  posterior  ends  of  body  (Fig.
ID).   Bodywall   high   with   steep-sloping   sides;
dorsal   interradius   distinctly   sunken,   form-

ing shallow  trough  between  radii  (Fig.  1A).
Each  dorsal  radius  with  1 0-3 1  slender,  hair-

like papillae  with  pointed  tips  (Fig.  1A,  B,
E-G).   Papillae   regularly   spaced   in   slightly
zigzag  rows,  extending  along  length  of  body.
Number   of   papillae   per   radius   tending   to
increase   with   size   of   specimen.   Papillae
completely   contractile,   varying   in   length   up
to   15   mm.   Mouth   ventral,   at   extreme   an-

terior end  (Fig.  1C-E),  surrounded  by  20
peltate   tentacles.   Tentacles,   short,   with   thick
trunks,   terminating   in   flat,   circular   disks.
Anus   dorsal,   situated   just   above   posterior
brim   (Fig.   1C).

Internal   anatomy.   —Holotype   (USNM
E3820  1)   and   one   paratype   (USNM   E38202)
dissected   to   examine   internal   features;   both
specimens   lacking   intestinal   tract   and   res-

piratory trees.  Holotype  (male):  Two  bul-
bous polian  vesicles  attached  to  circum-oral

water   ring.   Gonad   in   2   tufts,   one   on   each
side  of  dorsal  mesentery;  each  tuft  with  up-

wards of  10  tubules,  some  branching  2-3
times,   others   unbranched.   Tubules   extend-

ing posteriorly  for  two-thirds  length  of  body
cavity.   Radial   longitudinal   muscles   un-

equally developed;  dorsal  muscles  larger
than  ventral.

Paratype   (female):   Gonad   apparently   ful-
ly developed,  tubules  up  to  30  mm  TL.  Tu-

bules swollen  throughout  length,  filled  with

eggs  in   germinal   vesicle   stage.   Eggs  dense,
yolky,   subspherical;   measuring   up   to   600
jLtm  in  diameter.   Longitudinal   muscle  bands
divided;  those  to  either  side  of  dorsal  mes-

entery with  four  bundles  of  strands;  re-
maining three  bands  with  two  bundles  each.

Ossicles   (see   Table   2   for   measure-
ments).—Only  two  ossicle  types  occur  in

body   wall.   Simple   rods   present   in   dorsal
papillae  (Fig.  3  A,  D),  papillae  of  lateral  brim
(Fig.   3B,   E),   tentacles   (Fig.   3C,   F),   and  ven-

tral feet.  Rods  straight  to  curved,  with  one
or  more  enlarged  areas  near  middle,  and  few
to  several  spinules  near  ends.  Average  length
of  rods  from  tentacles  and  ventral  feet  con-

siderably longer  than  those  from  dorsal  and
lateral   papillae   (Table   2).   Delicate   end   plate
ossicles,   composed   of   two   or   more   pieces,
in   tube   feet;   plates   have   polygonal   perfo-

rations and  irregular,  scalloped  margins.
Coloration.—   Bodywall   coloration   vary-

ing from  light  blue  to  pale  purple;  smaller
specimens   generally   lighter   colored   than
larger   individuals.   Marginal   brim   of   webbed
papillae   appears   transparent   (Fig.   IF),   usu-

ally lacking  pigment.  Black  flecks  scattered
on   dorsal   surface,   especially   along   mid-dor-

sal interradius  and  on  dorsal  papillae.  Fully
extended   dorsal   papillae   grey;   contracted
papillae   appear   black.   Ventrally,   bodywall
transparent   to   white   with   scattered   black
flecks  along  each  lateral  radius  and  on  some
tube   feet   (Fig.   1C,   D).   Tentacles   white;   go-

nadal tubules,  visible  through  body  wall
posterior   to   mouth   on   ventral   surface   (Fig.
2C-E),   also   white.

Habitat.   —All   specimens   collected   or   ob-
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served   at   the   Bahamas   (see   Table   1)   oc-
curred in  the  upper  bathyal  zone  (639-904

m)  on  slopes  ranging  from  ca.  5°  -  60°.  Sed-
iment composition  at  collecting  sites  varied

from  a  thin  layer  of  biogenic  sand  covering
a   limestone   pavement   to   a   thick   layer   of
silty   sand   with   scattered   coral   and   algal
(Halimeda   spp.)   rubble.   Off   the   west   coast
of   St.   Vincent,   H.   benti   was  encountered  at
depths  of  363-447  m,  on  fairly  steep  slopes
(ca.   30°-50°)   covered   with   terrigenous   silty
sand.

Distribution.—  Hansenothuria   benti   is   at
present   known  from  the  Bahama  Islands  at
depths   of   639-904   m,   and   from  St.   Vincent
in   the   Lesser   Antilles   at   depths   of   363-447
m.   Our   submersible   observations   were   re-

stricted to  depths  of  less  than  904  m;  it  is
likely  that  the  species  occurs  at  greater  depths
and   on   bathyal   slopes   of   other   Caribbean
islands.

Behavior.   —Swimming   specimens   of
Hansenothuria   benti   were   observed   and
videotaped   on   several   occasions.   Swim-

ming activity  was  at  first  observed  after  three
specimens   were   captured   by   the   submers-

ible and  placed  in  collection  bins  for  the
ascent  to  the  surface.  While  in  the  bin,  the
holothurians   swam   by   flexing   and   curling
the  anterior  and  posterior  ends  of  their  bod-

ies. This  behavior  continued  for  at  least  two
hours.   On   several   subsequent   dives,   swim-

ming H.  benti  were  videotaped;  this  species
is   a   facultative   swimmer   (sensu   Miller   &
Pawson  1990)   which   spends   the   majority   of
its   time  on  the  seafloor,   venturing  upwards
into   the   water   column  only   in   response   to
physical   disturbance,   e.g.,   prodding.   No   in-

dividuals of  H.  benti  were  swimming  when
first   encountered.   Swimming   behavior   in
this   species   is   most   likely   an   adaptation  to
avoidance   of   predators   or   physical   hazards,
such   as   sediment   slumping.   A   detailed   ac-

count of  active  swimming  movements  in  H.
benti  is  provided  in  Miller  &  Pawson  (1 990).

Remarks.   —Of   the   10   holothurian   species
encountered   during   our   dives   in   the   Baha-

mas, only  the  pelagothuriid  elasipod  En-
ypniastes   eximia   Theel   was   found   to   occur
in   greater   abundance   than   Hansenothuria
benti   at   the   depths   studied.   C.   Young   and
L.   Cameron   (HBOI,   pers.   comm.)   report
seeing  as   many  as   six   or   seven  individuals
within  an  area  of  approximately  225  m2  (the
estimated   area   visible   to   the   occupants   of
the   JSL's   forward   compartment   when   vis-

ibility is  1 5  m).  At  St.  Vincent,  H.  benti  is
a   common  component   of   the  megabenthos;
it   was   the   most   frequently   observed   holo-

thurian on  our  dives,  with  densities  reach-
ing a  peak  of  four  to  six  individuals/ 1 0  m2.

Because  H.  benti  is  a  relatively  large  and
common   component   of   the   epibenthic   in-

vertebrate fauna,  it  might  seem  surprising
that  no  individuals  of  this  species  were  tak-

en by  earlier  workers  sampling  the  seafloor
with   dredges   and   trawls.   The   explanation
for  this  may  lie  in  the  fact  that  even  spec-

imens collected  with  care  by  the  submers-
ible and  carried  to  the  surface  in  seawater-

filled   containers   arrive   aboard   ship   in   very
poor   condition.   During   the   journey   from
the  seafloor  to  the  surface,  the  holothurian's
epidermal  and  dermal  tissues  begin  to  slough
off,  and  frequently  the  entire  external  body-
wall   is   completely   autotomized,   leaving   in-

ternal organs  surrounded  by  the  longitudi-
nal and  circular  muscle  layers.
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ETHEOSTOMA   (NOTHONOTUS)   WAPITI
(OSTEICHTHYES:   PERCIDAE),   A   NEW   DARTER   FROM

THE   SOUTHERN   BEND   OF   THE   TENNESSEE   RIVER
SYSTEM   IN   ALABAMA   AND   TENNESSEE

David   A.   Etnier   and   James   D.   Williams

Abstract.—  A   new   percid   fish,   Etheostoma   wapiti,   a   member   of   the   E.   mac-
ulatum  species   group,   is   described   from  two   tributaries   to   the   Tennessee   River
in   northwest   Alabama   and   south   central   Tennessee.   This   rare   darter,   known
from   55   specimens,   is   most   closely   related   to   E.   vulneratum   from   which   it
differs   in   details   of   pigmentation   and   squamation.   Etheostoma   vulneratum,
formerly  treated  as  a  subspecies  of  E.   maculatum  or  E.   sanguifluum,  is   elevated
to  species  level   based  on  phylogenetic   analysis   of   the  maculatum  species  group
and   subgenus   Nothonotus.   Comments   on   the   former   distribution   and   the   re-

maining habitat  of  E.  wapiti  are  presented.

In   our   (Williams   &   Etnier   1978)   descrip-
tion of  Etheostoma  aquali  we  briefly  con-

sidered the  identity  of  three  juvenile  Notho-
notus, one  specimen  collected  in  1963  from

Elk   River   at   Fayetteville,   Lincoln   County,
Tennessee,   and   two   specimens   collected   in
1884   from   Shoal   Creek,   Florence,   Lauder-

dale County,  Alabama.  We  suspected  at  that
time   that   these   specimens   represented   an
undescribed   species   of   the   E.   maculatum
species  group.  No  additional  specimens  were
taken  in  a  survey  of  the  Elk  River  fishes  by
Jandebeur   (1972)   or   in   the   several   addi-

tional collections  from  the  Elk  River  and
Shoal   Creek   systems   prior   to   1980.   Our
hopes  of   eventually   locating  an  extant   pop-

ulation and  seeing  adults  were  renewed  when
Charles   F.   Saylor   provided   a   juvenile   from
a   Tennessee   Valley   Authority   collection
from  Elk  River  Mile  4  1 ,   Giles  County,   Ten-

nessee, and  another  from  Elk  River  Mile
40.8.   A   University   of   Tennessee   Regional
Faunas   Class   located   a   population   in   lower
Richland   Creek,   a   major   Elk   River   tribu-

tary, in  May  1981  where  an  adult  female
and   a   juvenile   were   collected.   We   revisited
the   Richland   Creek   locality   in   June   1982,

in   anticipation   of   finally   capturing   an   adult
male  in  or  near  breeding  condition.  We  were
most  interested  in  whether  the  red  pigment
patterns  of   adult   males  would  be  drastically
different   from   those   of   other   members   of
the   E.   maculatum   species   group.   We   were
able  to  collect  five  adult  males  which  to  our
great   surprise   completely   lacked   the   bright
red  body  spots  and  red  fin  markings  typical
of  other  members  of  the  species  group.  Sub-

sequent to  discovery  of  the  Richland  Creek
population,   main   channel   Elk   River   popu-

lations have  been  located  at  one  site  in  Lin-
coln County  and  two  sites  in  Giles  County,

Tennessee,   associated   with   anthropogenic
limestone  rubble,  and  at  one  site  in  Lincoln
County,   Tennessee   and   two   sites   in   Lime-

stone County,   Alabama,  where  natural
limestone   bedrock   formations   abut   or   cross
the  river.  At  present  there  are  only  55  known
specimens  of  this  rare  but  distinctive  darter.

Phylogenetic   analysis   of   subgenus   Notho-
notus, particularly  the  Etheostoma  macu-
latum species  group,  indicates  that  both  E.

sanguifluum   (Cope)   and   E.   vulneratum
(Cope)   should   be   treated   as   species   rather
than  as  subspecies.
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