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Table  I. — Comparison  of  selected  species  of  Fabriciola.

Species Collar Thoracic  notosetae

trilobata   Visible   laterally   and   ven-
trally;  limited  to  dorsal
half  of  anterior  end.

Smooth,  even  ventrally;
higher  dorsally,  middor-
sal  margin  trilobate.

Setiger  1-8:  4-5  long  Um-
bates.  Setiger  3-8:  1-2
spatulates.

capensis   Visible   dorsally,   ventrally
and  laterally.

Smooth,  even  ventrally,
dorsally  same  height  as
ventrum,  middorsal
margin  trilobate.

Long  bilimbate  setae.

length.   In   paratypes,   palp   length   is   variable,   ranging   from   !4   to   V4   the   radiole
length.   Internally,   the   length   of   the   palps   is   almost   completely   occupied   by   a
convoluted   vessel,   representing   an   extension   of   either   the   circulatory   system   or
coelom.

The   peristomium   is   visible   ventrally   and   laterally   (Fig.   lb,   c),   limited   to   the
dorsal   half   of   the  anterior   end.   The  ventral   anterior   margin  is   complete  and  slightly
expanded,   forming   a   rounded   shelf-like   process.   Dorsolaterally,   the   peristomium
fuses   with   the   collar   segment.

A   distinct   collar   is   present.   Ventrally   it   is   entire,   even,   and   with   rounded   edges.
Dorsolaterally,   it   fuses   with   the   collar   segment.   Dorsally   the   collar   extends   slight-

ly  further   anteriorly   than   it   does   ventrally.   A   middorsal   longitudinal   groove   splits
the   anterior   V3   of   the   collar   segment   into   right   and   left   halves.   A   small   triangular
lobe   extends   from   the   anterior   end   of   the   groove   and   is   partly   overlapped   pos-

teriorly by  a  pair  of  lateral  lobes,  each  of  which  is  slightly  larger  than  the  median
lobe.

The   collar   segment   is   basically   cyHndrical,   becoming   only   slightly   wider   pos-
teriorly. The  intersegmental  groove  between  the  collar  segment  and  setiger  1  is

only   distinct   ventrally.   Just   anterior   to   the   groove   is   a   partial   annulation,   complete
ventrally   and   disappearing   laterally.   It   is   assumed   this   does   not   denote   an   addi-

tional achaetous  segment.
Thoracic   setigers   are   cylindrical   with   distinct   segmentation.   Setiger   1   is   short-

est, about  V2  the  length  of  the  collar  segment,  and  slightly  wider  than  long.  Each
subsequent   thoracic   setiger   is   longer   than   the   previous.   Setiger   2   is   as   long   as
wide,   setiger   5   is   about   twice   as   long   as   wide,   and   setiger   8   about   2.5   times   as
long  as  wide.

The   abdominal   setigers   (9-11)   become   progressively   shorter   (Fig.   2a).   Setigers
9-10  are  cylindrical,   1  1   is   dorsoventrally   flattened.   Setiger  9   is   %  as  long  as  setiger
8  and  1.5   times  longer  than  wide.   Setiger   10  is   as   long  as   wide  and  setiger   11  is
wider   than   long.   Setigers   9-10   are   the   same   width   as   thoracic   segments,   with
setiger   1  1   abruptly   narrower.   Segmentation   is   distinct.   Swollen,   pad-like   glandular
areas   are   present   just   posterior   to   notopodial   tori   of   setiger   9-10   and   at   anterior
lateral  margins  of  setiger  1 1 .

Thoracic   noto-   and   neuropodial   tori   are   represented   only   by   a   slight   swelling.
Notopodia   of   setiger   1   are   situated   dorso-laterally;   neuropodia   are   absent.   No-
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Table  1. — Continued.

Thoracic  neurosetae Abdominal  notosetae Abdominal  neurosetae

5-7  uncini.  Main  fang  +  1
large  and  2  smaller  teeth  +
4  arcs  of  smaller  teeth.

Uncini  with  main  fang  +  1-2
large  teeth  +  1  arc  of  12-14
smaller  teeth.

Short-handled  uncini.  Setiger
9:  25  uncini;  7  rows  of
teeth.  Setiger  10:  28  uncini;
7-8  rows  of  teeth.  Setiger
11:  18  uncini;  9  rows  of
teeth.

Long-handled  uncini  with  18
rows  of  teeth.

1-2  superior  minute,  narrow
limbates;  2-3  inferior  long,
narrow  limbates.

Slender  capillaries.

topodia   of   subsequent   thoracic   setigers   are   lateral.   Neuropodia   are   ventral   to   and
slightly   posterior   to   notopodia.   Notosetae   in   setiger   1   include   4-5   long   superior
and   1   shorter   inferior   limbate   setae.   Superior   notosetae   in   setigers   2-8   are   long
limbates   similar   to   those   of   setiger   1,   numbering   4-5   (Fig.   2d).   Setigers   3-8   also
possess   1-2   inferior   short   spatulate   setae   (Fig.   2b).   Thoracic   neurosetae   are   gently
curved   acicular   uncini;   5-7   per   fascicle,   in   a   single   vertical   row   (Fig.   2g).   In   lateral
view,   the   distal   ends   of   uncini   have   a   large   main   fang   surmounted   obliquely   by
a   large   tooth   followed   by   4   smaller   teeth.   In   frontal   view,   the   large   tooth   above
the  main  fang  is   clearly   offset   and  accompanied  by   2   smaller   teeth  (Fig.   2h).   Teeth
above   this   first   row   form   a   series   of   concentric   arcs.   Proximal   to   the   distal   end
is   a   slight   swelling   of   the   shaft,   which   tapers   proximally   to   a   rounded   end.

Abdominal   notosetae   occur   on   distinct   lateral   tori   located   on   the   posterior   Va
of   the   setiger,   and   are   the   same   length   as   thoracic   neuropodia.   The   number   of
uncini  varies  in  that  setiger  9  has  25,  setiger  10  has  28  and  setiger  1 1  has  18  uncini.
Uncini   are   short-handled   with   a   slight   constriction   below   the   proximal-most   tooth
row,   followed   by   a   slight   sweUing   and   a   truncate   base   (Fig.   2i).   Uncini   of   setiger
9   have   7   rows   of   teeth;   the   number   of   teeth   per   row   from   proximal   to   distal   as
follows:  1-1- 2 -I- 3 -I- 3 -1-4 -I- 6 -1-5.  Setiger  10  uncini  have  7-8  tooth  rows,  those  with  8
rows   having   the   formula:   l-l-2-h3-f3-l-4-l-4-l-4-l-4.   Setiger   11   uncini   possess   9   tooth
rows   with   the   formula:   l-)-2-l-4-l-3-l-4-l-3-l-4-(-4-l-4.   Abdominal   neurosetae   originate
just   ventral   to   notopodial   tori.   No   neuropodial   tori   could   be   discerned.   Neuro-

setae are  of  2  types:  1-2  very  minute  superior  limbate  setae  with  a  narrow  lim-
bation   (Fig.   2c)   and   2-3   inferior   limbate   setae   with   very   long,   slender   shafts   and
a   very   narrow   limbation   extending   about   %   the   length   of   the   shaft   (Fig.   2e-f).
Neurosetae   are   directed   dorsally.

The   pygidium   is   roughly   triangular   and   dorsoventrally   flattened   (Fig.   2a).   An-
teriorly it  is  the  same  width  as  the  adjacent  segment,  narrowing  and  becoming

rounded   posteriorly.   A   V-shaped   glandular   zone   extends   along   the   outer   margin,
the   arms   of   the   V   becoming   wider   posteriorly.   The   anus   is   a   depressed,   mid-
ventral   longitudinal   sHt.

A   pair   of   dark   crescentic-shaped   eyes   (dorsal   view)   are   in   the   collar   segment
on  either   side   of   the   middorsal   groove.   A   pair   of   smaller,   circular   eyes   are   located
laterally   in   the   posterior   Va   of   the   pygidium.   No   otocysts   could   be   found.

The   holotype   (in   alcohol)   is   opaque   and   cream   colored.   The   palps   of   some
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Fig.  L     Fabriciola  tnlobata  (holotype,  USNM  74679):  a-c,  Dorsal,  ventral  and  lateral  views  of
anterior  end.

individuals   examined   were   dull   orange   or   yellow,   sometimes   with   a   corresponding
lighter   coloration   in   the   radioles.   Some   individuals   contained   dark   brown   pig-

mentation extending  dorsally  on  the  branchial  lobes,  ventral  peristomial  margin,
and   along   the   anterior   margin   of   the   ventral   collar.   The   middorsal   groove,   adja-

cent posterior  region  and  lateral  lobes  showed  similar  pigmentation.
Tubes   are   thick,   about   2-2.5   times   as   wide   as   the   individual,   constructed   with

loosely   bound   plant   and   detrital   material.   The   central   space   within   the   tube   is
very   narrow,   such  that   nearly   the  entire   length  of   the  worm  is   in   contact   with  the
tube  wall.
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0.016  mm

Fig.  2.  Fabriciola  tnlobata  (a  from  holotype;  b-i  from  paratype,  USNM  74683):  a,  Posterior  end,
dorsal  view;  b,  Thoracic  spatulate  seta  from  setiger  3;  c,  Superior  abdominal  neuroseta  from  setiger
10;  d,  Thoracic  notoseta  from  setiger  3;  e-f,  Proximal  and  distal  portions  of  inferior  abdominal  neu-

roseta from  setiger  10;  g-h,  Lateral  view  of  thoracic  neuropodial  uncinus  and  frontal  view  of  tooth
arrangement,  both  from  setiger  5;  i,  Abdominal  notopodial  uncinus  from  setiger  9.

The   holotype   and   some   paratypes   were   stained   with   a   dark   solution   of   methyl
green   in   ethanol.   Specimens   were   placed   in   the   solution   for   30   minutes,   allowed
to   destain   in   ethanol   for   10   minutes   and   observed.   Uptake   of   stain   differed   con-

siderably from  holotype  and  paratypes;  thus  both  patterns  will  be  described.
In   the   holotype   the   collar   segment   only   stained   ventrally,   extending   from   just

posterior   to   the   collar   margin   to   the   posterior   segment   margin,   becoming   darker
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posteriorly   (Fig.   3a).   Setiger   1   stained   darkest   ventrally   along   the   anterior   margin,
extending   posteriorly   as   a   triangular   pattern   to   the   near   the   ventral   midpoint.
Remainder   of   the   ventrum   was   more   lightly   stained,   fading   laterally   and   dorsally.
Notopodial   tori   did   not   stain.   On   setiger   2   a   broad   midventral   strip   was   darkest,
with   less   staining   to   either   side,   fading   laterally   and   dorsally.   Noto-   and   neuro-
podial   tori   of   this   and   following   thoracic   and   abdominal   setigers   did   not   stain.
Setiger   3   stained   evenly   ventrally,   with   lateral   and   dorsal   staining   as   in   previous
setigers.   The   ventral   anterior   half   of   setiger   4   was   well   stained,   becoming   lighter
posteriorly,   laterally   and   dorsally.   Setigers   5-7   had   fewer,   but   larger,   stain-ac-

cepting cells  ventrally  and  laterally,  thus  imparting  a  light  green  hue.  The  anterior
margin   of   setiger   8   was   stained   as   in   adjacent   setigers,   becoming   darker   poste-

riorly. Setigers  9-10  were  darker  and  evenly  stained  on  both  sides  of  the  segments
with   large   staining   cells.   Setiger   11   was   similar   to   9-10   but   darker.   Glandular
areas   on   abdominal   setigers   stained   darker   than   the   rest   of   the   corresponding
segment.   The   pygidium   stained   very   deeply,   especially   the   glandular   area.   The
fecal   groove   was   non-staining,   extending   from   the   anterior   margin   of   the   anus
along   the   ventral   midline   of   setigers   11-10.   On   setiger   9   it   extends   diagonally   to
the   left   to   near   the   dorsal   midline   of   the   anterior   margin,   continuing   anteriorly   to
the   collar   segment.

In   paratypes   examined,   the   anterior   portion   of   the   collar   segment   accepted
stain   only   in   a   well   defined   lateral   area   just   posterior   to   the   eyes,   extending   to
near   the   dorsal   midline   posteriorly   (Fig.   3b-c).   Much   of   this   area   was   character-

ized by  large,  dark  staining  cells.  The  posterior  region  of  the  collar  segment  was
uniformly   stained   ventrally   and   ventrolaterally.   Setiger   1   showed   a   dense   staining
region   along   the   midventral   anterior   margin,   with   the   remainder   of   the   ventrum
lightly   stained.   Laterally,   a   green   hue   was   present   in   addition   to   some   large   stain-
accepting   cells.   The   anterior   and   posterior   midventral   margins   of   setiger   2   were
densely   stained,   in   addition   to   large   staining   cells   interspersed   between   the   two
areas.   The   remaining   ventral   and   lateral   areas   were   lightly   stained.   The   ventral
anterior   margin   of   setiger   3   was   darkly   stained,   becoming   lighter   posteriorly   with
some   large   staining   cells.   Lateral   staining   was   similar   to   anterior   setigers.   The
remaining   segments   and   pygidium   stained   similar   to   the   holotype.

Remarks.  —  Fabriciola   trilobata   shows   some   similarity   to   F.   capensis   (Monro
1937:366;   see   also   Day   1955:447).   Table   1   compares   the   two   species.   Both   exhibit
a   trilobate   middorsal   collar   margin   formed   by   the   presence   of   a   middorsal   groove.
The   body   of   both   species   is   elongate,   but   F.   capensis   possesses   much   longer
segments.   The   two   species   differ   in   that   in   F.   trilobata   the   dorsal   side   of   the
collar   is   higher   than   the   ventral,   while   in   F.   capensis   it   is   even;   also,   all   thoracic
notosetae   in   the   latter   species   are   biUmbate   and   no   spatulate   setae   have   been
reported.   Abdominal   uncini   of   the   two   species   differ   in   number   of   tooth   rows   (7-
9   in   F.   trilobata   and   18   in   F.   capensis).

In   addition   to   the   above   characters,   the   tooth   arrangement   above   the   main   fang
of   thoracic   uncini,   increasing   number   of   tooth   rows   in   uncini   of   successive   ab-

dominal setigers,  and  the  presence  of  minute  superior  limbate  setae  in  abdominal
neuropodia   have   not   been   described   in   any   other   Fabriciola   species.   Banse   (1957)
reported   the   presence   of   minute   "needle-hke"   setae   in   thoracic   notopodia   of
Oriopsis   rivularis   (Annenkova   1929),   and   Banse   (1959)   noted   a   similar   setal   type
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Fig.  3.  Fabriciola  trilobata:  a,  Staining  pattern  of  anterior  end  of  holotype,  ventral  view;  b-c,
Staining  pattern  of  anterior  end  of  paratype  (USNM  74685),  ventral  and  lateral  views.  Fabricia  infra-
torqiiata  (all  from  paratypes,  USNM  74658):  d-e,  Superior  and  inferior  thoracic  notosetae  from  setiger
6;  f.  Abdominal  neuroseta  from  setiger  9;  g-h,  Lateral  view  of  thoracic  neuropodial  uncinus  and
frontal  view  of  tooth  arrangement,  both  from  setiger  6;  i,  Thoracic  spatulate  seta  from  setiger  3;  j,
Abdominal  notopodial  uncinus  from  setiger  9.
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Table  2. — Comparison  of  selected  species  of  Fabricia.

Species Palps Collar Thoracic  notosetae

infratorquata   Absent   Indistinct   dorsally,   split   by
middorsal  groove;  large
triangular  lobe  ventrally.

Setiger  1-8:  1>-A  long  limbates.
Setiger  2,6-8:  1  short  limbate.
Setiger  3-5:  1-2  spatulates.

bansei Absent   Indistinct   dorsally,   large
triangular  lobe  ventrally.

Setiger  1-8:  4-5  limbates.  Setiger
2-8:  2-3  spatulates.

brunnea

gerdi

Absent

Absent

Pair  semicircular  lobes  dor-
sally; elongate  lobe  ven-

trally.
Indistinct  dorsally,  large

rounded  lobe  ventrally.

Setiger  1:  pointed  setae.  Setiger
2-8:  3  limbates,  1  spatulate.

4-6  long  limbates,  1-2  short  lim-
bates.

sabella Present   Indistinct   dorsally,   triangu-
lar lobe  ventrally.

Setiger  1 :  3-6  long,  2-3  short  lim-
bates. Setiger  2-8:  5-6  long  lim-
bates. Setiger  3-7:  2  spatulates.

in   thoracic   notopodia   of   Fabriciola   acuseta.   It   is   likely   that   small   setal   forms
have   been   overlooked   in   thoracic   and   abdominal   setigers   oi   Fabriciola.

The   distinct   difference   between   the   staining   pattern   of   the   holotype   in   com-
parison to  paratypes  might  suggest  sexual  dimorphism.  An  alternative  explanation

might   be  changes  in   gland  cell   distribution  in   relation  to   size   or   age  of   individuals.
The   latter   suggestion   is   unlikely   since   both   large   and   small   individuals   stained
similarly.   Only   Banse   (1970)   has   examined   staining   variability   using   Euchone
incolor   Hartman,   1965,   from   different   localities.   He   only   noted   staining   differ-

ences which  were  probably  attributable  to  geographic  variation,  making  no  men-
tion of  noticeable  differences  within  a  single  locality.

Etymology.  —  The   specific   epithet   refers   to   the   three   lobes   at   the   anterior   mid-
dorsal   collar   margin.

Distribution.  —  Fabriciola   trilobata   is   known   only   from   the   type-locality.

Fabricia   infratorquata,   new   species
Figs.   3d-j,   4;   Table   2

Material   examined.  —  West   Bay,   Twin   Cays,   Belize;   30   cm   depth;   mat   of   Cau-
lerpa   verticillata   on   rootmat   of   Rhizophora   mangle,   some   organic   debris   and
fragments   of   Halimeda;   7   Apr   1982   (Array   F202),   9   Apr   1982   (Array   F203),   11
Apr   1982   (Array   F204);   coll.   K.   Fauchald.   Holotype:   F204   D-4   (USNM   74644).
Paratypes:   F204   A-1,   1   specimen   (USNM   74645);   F204   A-2,   7   specimens   (USNM
74646);   F204   A-3,   3   specimens   (USNM   74647);   F204   A-4,   2   specimens   (USNM
74648);   F204   A-5,   1   specimen   (USNM   74649);   F204   B-1,   4   specimens   (USNM
74650);   F204   B-2,   4   specimens   (USNM   74651);   F204   B-3,   2   specimens   (USNM
74652);   F204   B-4,   1   specimen   (USNM   74653);   F204   B-5,   1   specimen   (USNM
74654);   F204   C-2,   3   specimens   (USNM   74655);   F204   C-4,   1   specimen   (USNM
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Table  2 — (Continued).

Thoracic  neurosetae Abdominal  notosetae Abdominal  neurosetae

Setiger  2-5:  6-8  uncini  in  dou-
ble rows.  Setiger  6-8:  5-6  un-
cini in  single  rows.  Main  fang

-I-  1  large  and  1  small  tooth  -I-
3  rows  of  smaller  teeth.

6-12  uncini.  Main  fang  -I-  1
large  tooth  -I-  arc  of  smaller
teeth.

8-9  uncini  in  partial  double
rows.  Main  fang  -f-  3  rows  of
smaller  teeth.

12-14  uncini  in  double  rows.
Main  fang  -I-  1  large  tooth  +
1  small  tooth  +  arc  of  9
smaller  teeth.

9-12  uncini.  Main  fang  -f-  4
rows  of  smaller  teeth.

11-14  long-handled  uncini;  7
rows  of  teeth;  1-5  teeth  per
row.

14  long-handled  uncini;  5-6
rows  of  teeth;  1-2  teeth  per
row.

Long-handled  uncini;  6-7  rows
of  teeth;  2-3  teeth  per  row.

16-21  short-handled  uncini;  9
rows  of  teeth;  1-3  teeth  per
row.

30  long-handled  uncini;  9  rows
of  teeth.

1-2  long,  narrow  limbates.

2-A  narrow  Hmbates.

3-4  narrow  limbates.

2-3  long  and  1-2  short  nar-
row hmbates.

74656);   F204   D-3,   4   specimens   (USNM   74657);   F204   D-4,   9   specimens   (USNM
74658);   F204   D-5,   1   specimen   (USNM   74659).   Additional   material:   F202   A-1,   2
specimens   (USNM   74660);   F202   B-1,   2   specimens   (USNM   74661);   F202   B-4,   1
specimen   (USNM   74662);   F202   C-2,   3   specimens   (USNM   74663);   F202   C-4,   1
specimen   (USNM   74664);   F202   D-2,   1   specimen   (USNM   74665);   F202   D-3,   5
specimens   (USNM   74666);   F203   A-1,   1   specimen   (USNM   74667);   F203   A-5,   3
specimens   (USNM   74668);   F203   B-3,   1   specimen   (USNM   74669);   F203   B-5,   1
specimen   (USNM   74670);   F203   C-1,   1   specimen   (USNM   74671);   F203   C-2,   2
specimens   (USNM   74672);   F203   C-4,   2   specimens   (USNM   74673);   F203   C-5,   1
specimen   (USNM   74674);   F203   D-1,   1   specimen   (USNM   74675);   F203   D-2,   1
specimen   (USNM   74676);   F203   D-4,   2   specimens   (USNM   74677);   F203   D-5,   1
specimen   (USNM   74678).

Diagnosis.  —  Small   species   of   Fabricia   without   palps.   Peristomium   concealed
by   collar   segment.   Ventral   collar   a   distinct,   anteriorly   rounded   triangular   lobe.
Dorsal   and   lateral   parts   of   collar   low,   indistinct.   Dorsal,   longitudinal   midline   of
collar   segment   occupied   by   broad   groove.   Collar   segment   divided   into   anterior
and   posterior   parts   by   distinct   annulation.   Thoracic   neuropodial   uncini   of   setigers
2-5   in   irregular   double   rows,   continuing   as   single   rows   in   setigers   6-8;   with   2
unequal   teeth   above   main   fang,   followed   by   series   of   smaller   teeth.   Abdominal
uncini   long-handled,   with   7   rows   of   teeth.

Description.  —  The   holotype   is   a   complete   specimen   with   8   thoracic   and   3   ab-
dominal setigers.  Length  1.60  mm  (0.56  mm  comprising  the  branchial  crown)  and

width  0.21  mm.
A   pair   of   semicircular   branchial   lobes   are   attached   anteriorly,   each   with   a   large

branchial   heart   situated   dorsally   (Fig.   4a).   Three   radioles   are   attached   to   each
branchial   lobe;   they   are   unb  ranched   and   rounded   externally.   Four   to   5   pairs   of
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Fig.  4.     Fabricia  infratorqiiata  (paratype,  USNM  74658):  a-c,  Dorsal  ventral  and  lateral  views  of
anterior  end;  d.  Posterior  end,  dorsal  view.
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ciliated   pinnules   extend   from   the   inner   side   of   each   radiole.   The   proximal   pair
are   longest,   with   successive   pairs   becoming   shorter   so   that   all   terminate   near   the
distal   end   of   the   radiole.   Distal   ends   of   the   radioles   are   blunt.   Palps   are   absent.

The   collar   segment   completely   conceals   the   peristomium.   Ventrally,   the   collar
is   distinct,   forming   a   thick,   large   triangular   lobe   which   is   rounded   anteriorly   (Fig.
4b-c).   The   ventral   surface   of   the   ventral   collar   is   heavily   ciliated.   Laterally   and
dorsally   the   collar   is   low   and   indistinct.   The   dorsal   collar   is   divided   by   a   longi-

tudinal middorsal  groove  which  extends  from  the  anterior  margin  of  the  collar
segment   as   a   slight   protrusion   to   near   the   segment's   posterior   margin,   and   oc-

cupies the  middorsal  Vs  of  the  collar  segment  width.  Adjacent  to  the  posterior
margin   of   the   groove   are   a   pair   of   indistinct   narrow   ridges,   situated   perpendicular
to   the   groove   and   directed   middorsally,   with   a   narrow   gap   between   the   2   ridges.
The   collar   segment   is   separated   into   anterior   and   posterior   halves   by   an   annu-
lation   which   is   distinct   ventrally   and   laterally,   disappearing   dorsally   as   it   nears
the   middorsal   groove.   The   anterior   part   of   the   collar   segment   is   slightly   longer
than   the   posterior   part,   but   the   latter   is   wider.   Ventrally,   the   posterior   part   is
shghtly   inflated,   overlapping   the   anterior   portion   of   setiger   1.   The   ventral   half   of
the   ventral   collar   and   the   epidermis   of   the   posterior   part   of   the   collar   segment
contain   a   large   number   of   glandular   cells.

All   thoracic   setigers   are   cyHndrical,   constricted   at   intersegmental   grooves.
Transition   from   the   collar   segment   to   setiger   1   is   denoted   by   an   abrupt   increase
in   segment   width.   Setiger   1   is   the   shortest   thoracic   segment,   about   %   the   length
of   the   collar   segment.   All   subsequent   thoracic   setigers   become   longer.   Setigers
\-4   are   widest,   about   !4   wider   than   the   collar   segment,   and   are   wider   than   long.
Setigers   5-8   only   decrease   slightly   in   width,   but   are   longer   than   wide.   The   epi-

dermis of  setiger  1  is  composed  of  glandular  cells  of  about  the  same  thickness  as
in   the   posterior   portion   of   the   collar   segment.

Abdominal   setigers   become   successively   shorter,   with   setiger   9   about   Vi   the
length   of   setiger   8   (Fig.   4d).   All   are   wider   than   long,   becoming   slightly   narrower
posteriorly.   Setigers   9-10   are   cyHndrical   and   setiger   11   is   slightly   dorsoventrally
flattened.   Separation   between   thorax   and   abdomen   is   distinct.   Intersegmental
grooves   are   indistinct   on   abdomen.   Pad-Hke,   swollen   glandular   areas   occur   lat-

erally behind  notopodial  tori  of  setigers  9-10,  and  at  the  anterior  lateral  margins
of   setigers   10-11.

Noto-   and   neuropodial   thoracic   tori   are   only   slight   swellings.   Notopodia   are
located   dorsolaterally   in   all   segments.   Neuropodia,   absent   from   setiger   1,   are
situated   ventral   to   and   slightly   posterior   to   notopodia   of   remaining   setigers.   No-
tosetae   in   setigers   1-8   include   3-4   superior   long,   nearly   straight,   limbate   setae
(Fig.   3d).   Setigers  2  and  6-8  also  have  1  inferior  shorter  limbate  seta  with  a  curved
shaft   (Fig.   3e).   Setigers   3-5   also   possess   1-2   inferior   short   spatulate   setae   (Fig.   3i).
Notosetal   fascicles   are   inserted   obliquely.   Thoracic   neurosetae   are   gently   curved
acicular   uncini   (Fig.   3g).   Uncini   of   setigers   2-5   occur   in   vertical,   irregular   double
rows;   the   anterior   row   being   slightly   dorsal   to   the   posterior   row.   Each   row   within
a   torus   contains   3-4   uncini.   Neurosetae   in   setigers   6-8   are   in   a   single   row   of   5-
6   uncini   in   each   setiger.   In   lateral   view,   the   distal   end   appears   to   have   a   main
fang  surmounted  obliquely   by   a   large  tooth,   followed  by   3   smaller   teeth.   In   frontal
view,   the   main   fang   is   surmounted   by   2   pair   of   unequal   teeth   (Fig.   3h).   Above
the   large   tooth   are   3   smaller   teeth;   proximal   to   this   are   two   concentric   arcs   of
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teeth.   Proximal   to   the   distal   end   the   shaft   is   slightly   swollen,   then   tapers   to   a
rounded  end.

Abdominal   notopodia   are   distinct   lateral   tori   on   the   posterior   14   of   the   seg-
ments, and  of  the  same  length  as  thoracic  neuropodia.  Notosetae  are  long-handled

uncini,   numbering   14   in   setigers   9-10   and   11   uncini   in   setiger   11   (Fig.   3j).   All
uncini   have   7   rows  of   teeth;   the   number   of   teeth   per   row  as   follows  (proximal   to
distal):   1+2+3-1-4-^5+4+3.   Proximal   to   the   teeth   the   shaft   is   slightly   constricted,
then   inflated   proximally   and   terminated   in   a   truncate   base.   Neurosetae   originate
just   ventral   to   notopodia.   No   neuropodial   tori   are   visible.   All   neurosetae   are   of
one   type:   1-2   subequal,   long-shafted   limbate   setae   with   a   narrow   limbation,   and
are   directed   dorsally   (Fig.   3f).

The  pygidium  is   not   clearly   delimited  from  setiger  1  1 ,   thus  is   assumed  to  begin
just   posterior   to   the   notopodial   tori.   Anteriorly,   the   pygidium   is   of   the   same   width
as   the   adjacent   segment,   narrowing   slightly   posteriorly   to   a   rounded   end.   It   is
dorsoventrally   flattened.   Except   for   the   anterior   margin,   the   entire   pygidium   sur-

face is   glandular.   The  anus  is   a   slightly   depressed,   longitudinal,   midventral   slit.
A   pair   of   large   roughly   crescentic   eyes   (dorsal   view)   are   visible   just   posterior

to   the   intrasegmental   annulation   of   the   collar   segment,   on   either   side   of   the   mid-
dorsal   groove.   A   pair   of   smaller,   circular   eyes   are   located   laterally   in   the   pygidi-

um. A  pair  of  translucent  otocysts,  slightly  smaller  than  the  anterior  pair  of  eyes,
are   located   dorsally   in   the   anterior   part   of   the   collar   segment   on   either   side   of
the   middorsal   groove.

The   holotype   and   other   large   individuals   are   opaque   and   cream   colored   in
alcohol.   Small   individuals   tend   to   be   more   translucent.

Individuals   occupy   soft,   thick   tubes   (about   2-2.5   times   as   thick   as   the   worm),
constructed   with   plant   and   detrital   material.   The   inner   tube   diameter   is   only
slightly   greater   than   the   width   of   the   worm,   such   that   nearly   the   entire   length   of
the   individual   is   in   contact   with   the   tube.

The   holotype   and   some   paratypes   were   stained   with   methyl   green   by   the   meth-
od  described   above.   In   the   holotype,   the   posterior   portion   of   the   collar   segment

and   setiger   1   were   uniformly   stained   dark   green   except   for   the   fecal   groove   and
tori,   neither   staining   in   any   segment.   Setigers   2-8   were   uniformly   stained   lightly,
giving   a   green   hue.   Setigers   9-1  1   stained   much   darker   than   adjacent   setigers   due
to   large   stain-accepting   cells   and   glandular   areas.   The   pygidium   was   darkly   stained
as   in   other   glandular   areas.   Paratypes   stained   similar   to   the   holotype.   Some   spec-

imens did  show  a  greater  degree  of  staining  in  setigers  5-8,  resembhng  that  of
abdominal   setigers.   The   ventral   collar   of   one   specimen   did   stain   lightly,   but   oth-

erwise it  was  similar  to  other  individuals.
Remarks.  —  Fabricia   infratorquata   is   one   of   a   group   of   Fab  rici  a   which   possess

a   distinct,   triangular   ventral   collar.   Table   2   compares   these   species.   Fabricia
infratorquata   is   readily   distinguished   from   F.   sabella   (Ehrenberg,   1836;   see   Hart-
mann-Schroeder   1971:513)   in   that   the   latter   possesses   palps   and   all   thoracic   uncini
occur   in   single   rows.   Fabricia   bansei   Day   (1961:543)   differs   from   F.   infratorquata
in   the   arrangement   and   number   of   teeth   on   thoracic   and   abdominal   uncini.   Fa-

bricia infratorquata  closely  resembles  F.  brunnea  Hartman  (1969:693)  in  that  both
have   at   least   some   thoracic   uncini   in   double   rows;   the   species   differ   in   that   the
dorsal   collar   of   the   latter   has   a   pair   of   small   semicircular   lobes   and   abdominal
uncini   have   2-3   teeth   per   row   (1-5   teeth   per   row   in   F.   infratorquata).   Fabricia
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gerdi   Hartmann-Schroeder   (1974:199)   is   also   very   similar   to   the   new   species   in
relation   to   the   collar   and   occurrence   of   thoracic   uncini   in   double   rows;   they   differ
in   the   arrangement   of   teeth   on   the   thoracic   and   abdominal   uncini.

Etymology.  —  The   specific   epithet   refers   to   the   large,   triangular   ventral   collar.
Distribution.  —  Fabricia   infratorquata   is   known   only   from   the   type   locality.

Discussion

Fabriciola   trilobata   and   Fabricia   infratorquata   both   possess   a   character   which
has   not   been   described   in   these   genera:   the   asymmetrical   arrangement   of   teeth
above   the   main   fang   of   thoracic   uncini.   Examination   of   uncini   in   a   frontal   view
has   not   been   common,   probably   due   to   difficulty   in   manipulating   setae   for   ob-

servation at  such  an  angle.  As  a  result  a  possible  diagnostic  character  has  been
overlooked.

Another   setal   characteristic   of   both   species   not   commonly   described   is   the
number   of   teeth   per   row   in   abdominal   uncini.   Most   species   in   which   this   has
been   described   display   a   rather   uniform   number   of   teeth   in   each   row,   except   in
some   cases   of   variation   at   extreme   proximal   and   distal   tooth   rows.   In   the   species
described   herein   this   pattern   did   not   occur.   In   F.   trilobata   the   number   of   teeth
per   row   gradually   increased   in   a   proximal-distal   direction,   except   for   uncini   from
setiger   1  1  ,   in   which  median  tooth  rows  alternated  with  3   and  4   per   row.   Fabricia
infratorquata   displayed   an   increasing   number   of   teeth   from   proximal   to   distal,
with   a   slight   decrease   in   the   2   distal-most   rows.   A   similar   pattern   was   noted   by
Friedrich   (1939)   for   Fabriciola   baltica,   with   the   arrangement:
3-^4-1-5-^6-1-6-^64-6-1-4-1-4.   This   pattern   of   variation   is   probably   common   in   other
species   of   both   genera,   but   has   yet   to   be   examined.

The   majority   of   Fabriciola   and   Fabricia   descriptions   pay   little   attention   to
abdominal   neurosetae;   most   reports   refer   to   them   as   fine   capillaries   or   ignore
their   presence.   Closer   attention   should   be   given   to   these   setae   since   size   and
structural   differences,   as   seen   in   F.   trilobata,   could   be   of   taxonomic   use.

The   presence   of   an   annulation   on   the   collar   segment   of   F.   trilobata   and   F.
infratorquata   suggests   the   presence   of   an   additional   achaetous   segment.   Figures
of   Fabriciola   limnicola   given   by   Hartman   (1951)   depict   an   annulation   very   similar
to   that   on   F.   trilobata.   Annulations   have   also   been   illustrated   by   Day   (1955)   for
F.   capensis,   by   Day   (1957)   for   F.   mossambica,   and   by   Friedrich   (1939)   for   F.
baltica.   Figures   of   Fabricia   show   a   similar   annulation   but   it   is   situated   further
anteriorly,   suggesting   that   it   is   simply   a   demarcation   of   the   collar   from   the   collar
segment.   In   F.   infratorquata   this   does   not   occur;   the   annulation   is   distinctly
posterior   to   the   collar,   suggesting   that   the   collar   "segment"   is   composed   of   two
segments.  At  this  time  it  can  only  be  suggested  that  this  feature  be  noted  in  future
descriptions   until   such   time   as   sectioning   determines   if   it   is   an   actual   segment
boundary.
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BERMUDALANA   ARUBOIDES,   A   NEW   GENUS   AND
SPECIES   OF   TROGLOBITIC   ISOPODA

(CIROLANIDAE)   FROM   MARINE
CAVES   ON   BERMUDA

Thomas   E.   Bowman   and   Thomas   M.   Iliffe

Abstract.  —  Bermudalana   aruboides,   a   bhnd   unpigmented   cirolanid   isopod   rep-
resenting a  new  genus,  is  described  from  inland  marine  caves  on  Bermuda.  It  is

the   first   hypogean   cirolanid   known   from   Bermuda.   The   close   resemblance   be-
tween Bermudalana  and  Arubolana,   known  from  brackish   groundwater   on   Aru-

ba,   Netherlands   Antilles,   suggests   that   both   were   derived   from   a   common   marine
ancestor.

The   inland   marine   caves   of   Bermuda   contain   a   rich   and   diverse   invertebrate
fauna   (Sket   and   Iliffe   1980).   The   extensive   nature   of   the   underwater   portions   of
these   limestone   caves,   some   being   more   than   1.5   km   in   length   (Iliffe   1980),   and
the   presence   of   strong   tidal   currents   passing   through   them   have   resulted   in   the
estabhshment   of   a   considerable   range   of   biotopes.   In   coastal   cave   entrances   and
those   cave   passages   with   strong   tidal   currents,   sponges,   bryozoans,   hydroids,
and   other   encrusting   organisms   Hterally   cover   all   rock   surfaces.   Deeper   into   the
caves,   where   tidal   currents   become   more   diffuse,   sponges   and   other   associated
fauna   become   far   less   numerous.   In   the   deepest   inland   caves   most   remote   from
the   sea,   the   walls   are   totally   barren   of   encrusting   organisms   and   only   specially
adapted   troglobitic   species   are   present.   This   zonation   approximately   corresponds
to   that   recognized   in   terrestrial   caves   (Poulson   and   White   1969):   a   twilight   zone
near   the   entrance,   a   middle   zone   of   complete   darkness   and   variable   temperature,
and   a   zone   of   complete   darkness   and   constant   temperature   in   the   deep   interior.
In   marine   caves   as   well   as   in   terrestrial   caves,   the   twilight   (coastal   entrance)   zone
has   the   largest   and   most   diverse   fauna;   the   middle   zone   has   some   species   which
may   commute   to   the   surface   (bats   and   crickets   in   terrestrial   caves;   lobsters   in
marine   caves).   The   deep   interior   cave,   while   being   the   most   depauperate,   pos-

sesses environmental  and  faunal  aspects  unique  to  caves.
The   existence   of   marine   troglobites   is   a   relatively   new   discovery.   As   recently

as   1965,   Vandel   stated   that   "animals   (from   marine   caves)   have   not   usually   under-
gone noticeable  modification"  and  thus  "marine  caves  .  .  .  have  but  a  slight  in-
terest to  the  biospeleologist"  (1965:8).  In  our  faunal  survey  of  Bermuda's  marine

caves,   the   following   troglobitic   species   have   so   far   been   described:   Atlantasellus
cavernicolus,   an   isopod   representing   a   new   family   (Sket   1979);   Somersiella   ster-
reri   and   Typhlatya   iliffei,   two   new   species   of   caridean   shrimp   (Hart   and   Manning
198  1);   and   Mesonerilla   propsera,   a   new   archiannelid   polychaete   (Sterrer   and   Iliffe
1982).   Additional   new   species   described   from   Bermuda's   caves   which   may   or
may   not   be   troglobitic   include   Miostephos   leamingtonensis,   a   new   calanoid   co-
pepod   (Yeatman   1980);   and   Apseudes   bermudeus,   a   new   hermaphroditic   tanaida-
cean   (Bacescu   1980).   We   here   describe   a   new   genus   and   species   of   troglobitic
cirolanid   isopod   from   deep   interior   marine   caves   on   Bermuda.
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Fig.  I.     Church  Cave,  Bermuda,  seen  from  entrance.

Bermudalana,   new   genus

Diagnosis.  —  Eyes   absent.   Without   pigment   except   brown   incisors   of   mandi-
bles.  Pleonites  all   free,   all   reaching  lateral   margin  of   pleon.  Frontal   lamina  with

keel.   Clypeus   produced   ventrally   into   slender   conical   process.   Peduncles   of   an-
tenna 1  and  2  3-  and  5-segmented;  flagella  with  relatively  few  segments.  Maxilla

2   reduced,   palp   and   exopod   lacking,   endopod   with   only   a   few   distal   setae.   Max-
illiped   with   sparse   setation,   palp   4-segmented,   endite   with   1   retinaculum.   Per-
eopods   1-3   prehensile;   pereopods   4-7   slender,   ambulatory.   Pleopods   1-2   with
undivided   setose   rami.   Pleopods   3-5   with   2-segmented   setose   exopods   and   un-

divided endopods;  endopods  of  pleopods  3-4  with  a  few  apical  setae,  endopod
of   pleopod   5   without   setae.   Appendix   masculina   inserted   subterminally.   Penes
well   developed,   narrowly   cylindrical,   separated   at   base.

Type   species.  —  Bermudalana   aruboides,   new   species.
Etymology.  —  From   the   locality,   Bermuda,   plus   {Ciro)lana.   Gender   feminine.

Bermudalana   aruboides,   new   species
Figs.   2-4

Material.  —  Bermuda:   Church   Cave   (also   known   as   Paynter's   Vale   Cave),   Ham-
ilton Parish,   11  July  1982,   leg.   T.   M.  Iliffe,   4  6  (3.9,   3.8,   3.6,   3.1  mm)  and  2  ?

(4.1,   3.3   mm)   were   collected   from   7   to   10   m   water   depths   with   scuba   using   a
suction   bottle.   Wonderland   Cave   (also   known   as   Whitby   Cave),   Hamilton   Parish,
19   May   1982,   leg.   T.   M.   Iliffe,   2   6   (3.7,   3.4   mm)   and   3   9   (4.0,   4.0,   ?   mm)   were
collected   from   10   to   15   m   depths   with   scuba   using   a   suction   bottle.   The   3.9   mm
S   from   Church   Cave   is   the   holotype   (USNM   195020);   the   other   specimens   are
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