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The fam ily Ischyroceridae is analysed  h ere in  by cladistic m ethods based on m orphological characters, u sing  both  
PAUP 4.0b and TNT. The d a ta  m a trix  of 41 characters x 32 te rm in a l ta x a  w as constructed  u sing  DELTA. B ased on 
the  resu lts , we com m ent on th e  phylogenetic re la tionsh ips of certa in  g enera  and  th e ir  synapom orphic characters, also 
discussing the  phylogenetic position of M y e rs iu s  gen. nov., w hich appeared  as the  s is te r group oí B a thyphotis. In 
addition, Pseudischyrocerus crenatipes is rem oved to B athyphotis, for w hich a new  diagnosis is provided. A taxonom ic 
s tudy  w ith  the  Ischyroceridae collected on the  continental slope (depth , 700-2000 m) in  the  Cam pos B asin  (20.5-24°S, 
4(U41°W) w as also perform ed. Sam ples w ere collected in  N ovem ber-D ecem ber 2002 and Ju ly -A u g u st 2003 using  a 
box core device. As a resu lt, a  new  genus and  eight new  species are described: B o n n ie r e l la  c a m p e n s is  sp. 
nov., B o n n ie r e l la  la u r e n s i  sp. nov., M y e rs iu s  d e n t ic a u d a tu s  gen. et sp. nov., N o to p o m a  lo w ry i  sp. nov., 
N o to p o m a  te re sa e  sp. nov., P s e u d e r ic th o n iu s  b o u s fie ld i  sp. nov., P s e u d e r ic th o n iu s  c o n c a v u s  sp. nov., and 
P s e u d is c h y r o c e r u s  c a e c u s  sp. nov. The genus B onnierella  is recorded for the  firs t tim e from  B raz ilian  w aters, and 
the  subspecies B onnierella  linearis linearis and B onnierella  linearis californica are  elevated to species ran k . Keys to 
the  genera  of Ischyroceridae used in  the  cladistic analysis and  th e  world species oí N otopom a  are given.
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INTRODUCTION

T he taxonom ic an d  phylogenetic re la tio n sh ip s  am ong 
som e groups o f C orophioidea a re  con troversia l, and  
have b een  m uch  discussed , inc lud ing  th e  position  
of th is  su p erfam ily  w ith in  th e  subo rder G am m ari­
dea. J .L . B a rn a rd  (1973) e rec ted  th e  superfam ily  
C orophioidea inc lud ing  th e  fam ilies A m pitho i­
dae, C he lu ridae , C orophiidae, Ischyroceridae, and
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Podoceridae, all o f w hich  w ere  w ell defined except for 
C orophiidae. In  th e  sam e w ork, B a rn a rd  synonym ized 
th e  fam ilies P ho tidae , A oridae, an d  Isae id ae  w ith  
C orophiidae, b u t recognized no subfam ilies. O th er 
a u th o rs  have  proposed a  m ore re s tr ic te d  concept o f th e  
fam ily  C orophiidae. B ousfield (1978) recognized th e  
su p erfam ily  C orophioidea inc lud ing  n in e  fam ilies, 
am ong w hich  A oridae, C orophiidae, P ho tidae , and  
Isae id ae  w ere  considered  d is tin c t fam ilies. L a te r  on, 
M yers (1981) e rec ted  th e  fam ily  N eom egam phopidae, 
an d  re ta in e d  a  se p a ra te  s ta tu s  for A oridae an d  
C orophiidae, w h ereas  P h o tid ae  an d  Isae id ae  w ere
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m erged  w ith  Isae idae . J u s t  (1983) e rec ted  th e  su b ­
fam ily  S iphonoecetinae w ith in  C orophiidae (sensu  
M yers, 1981). D esp ite  th e se  proposals , J .L . B a rn a rd  
& K a ra m a n  (1991) followed J.L . B a rn a rd ’s (1973) 
c lassification  an d  subm erged  Ischyroceridae an d  
N eom egam phopidae w ith in  C orophiidae, b u t m a in ­
ta in e d  th e  subfam ily  S iphonoecetinae . N evertheless, 
B ousfield  & H oover (1997) con tinued  g iv ing se p a ra te  
recogn ition  to  A oridae, Isae idae , an d  Ischyroceridae 
w ith in  th e  su p erfam ily  C orophioidea, an d  considered  
th e  fam ily  C orophiidae to  h av e  tw o subfam ilies, 
C orophiinae an d  S iphonoecetinae .

C urren tly , th e  fam ily  Ischyroceridae com prises 254 
species d is trib u te d  in  40 genera , w ith  a  w orldw ide 
d is trib u tio n . T h is fam ily  is m a in ly  ch a rac te rize d  by 
th e  uropod 3 w ith  th e  peduncle b ro ad  p rox im ally  an d  
n a rro w  distally , an d  its  ra m i w ith  tin y  ap ical se tae  
an d  th e  o u te r  ra m u s  w ith  recu rved  ap ical spines; 
th e se  sp ines a re  lost in  siphonoecetids (M yers & 
Lowry, 2003). S tu d ies  d ea lin g  w ith  th e  evolu tion  of 
th e  Ischyroceridae include th a t  o f Low ry & B eren ts  
(1996), w ho p re se n ted  a  c lad is tic  an a ly sis  for th e  
E ric th o n iu s  group, w h ich  inc luded  th e  C erapus clade, 
E ric thon ius, P seuderic thon ius, Pseudischyrocerus, 
an d  th e  S iphonocetid  clade. M yers & Low ry (2003) 
proposed a  new  classification  for th e  corophioideans 
based  on a  m orphological c lad is tic  ana ly sis , w here  
th e  subo rder C orophiidea w as erected . T h is subo rder 
com prised  tw o in frao rd ers: th e  C orophiida, e a rlie r  
p laced  w ith in  th e  subo rder G am m aridea , an d  th e  
C ap re llida , p rev iously  tre a te d  as a  se p a ra te  suborder. 
T h is c lassification  su p p o rted  th e  prev ious hypo thesis  
w h ere  th e  C ap re llid a  sh a re  a  com m on ances to r w ith  
podocerids (L aubitz , 1979). M yers & Low ry (2003) 
also  u sed  feed ing  s tra teg ie s  to se p a ra te  th e se  groups, 
w h ere  C orophiida w ere  considered  as  derived  from  
bo ttom -feed ing  d e tritiv o res , w h erea s  m em bers o f th e  
C ap re llid a  w ere  derived  from  an ces to rs  th a t  fed on 
m a te r ia l su sp en d ed  in  th e  w a te r  colum n. T he w ork  
o f M yers & Low ry (2003) clarified  th e  re la tio n sh ip  
am ong  m ost fam ilies of C orophioidea, an d  provided a 
re s tr ic te d  d iagnosis o f m ost o f th e  fam ilies d iscussed  
above. F or exam ple , th e  E ric th o n iu s  group  w as 
found to  be m onophyletic , as observed  by  Low ry & 
B e re n ts  (1996), a lth o u g h  it  ap p eared  as  a 
S iphonoecetine w ith in  th e  Ischyroceridae. Also, 
P h o tid ae  an d  Isae id ae  w ere  found to  be se p a ra te  
fam ilies. T he re la tio n sh ip s  am ong g en e ra  of th e se  
fam ilies w ere  n o t d iscussed , how ever. Recently, Low ry 
& M yers (2013) e rec ted  th e  subo rder S en ticau d a ta , 
defined as  a  m onophyletic clade th a t  sh a re s  ro b u st 
se ta e  on th e  apices of u ropods 1 an d  2. The 
S e n tic a u d a ta  inc luded  95 fam ilies th a t  w ere  p rev i­
ously  assig n ed  to  th e  su b o rd er G am m aridea , an d  all 
m em bers o f th e  subo rder C orophiidea, w hich  is now 
considered  as  th e  in fra o rd er C orophiida.

T he f irs t B raz ilian  deep -sea  am phipod , P a ra n d a n ia  
boecki, w as recorded  by  S tebb ing  (1888; as A n d a n ia  
boecki), an d  w as collected by  th e  ‘C ha llenger E xpedi­
tio n  -  1873’ a t  a  d ep th  of 1234 m  off th e  s ta te  of 
P ernam buco . M ore th a n  a  ce n tu ry  la te r, new  deep-sea  
am phipod  records off th e  B raz ilian  coast b eg an  to  be 
repo rted . F ifteen  s tu d ies  h av e  recorded  a  to ta l o f 35 
am phipod  species from  off th e  B raz ilian  coast in  w a te rs  
below  200 m  (Table 1). D esp ite  th e se  efforts, th e  B ra ­
z ilian  deep-sea  am phipod  fa u n a  is  s till lit tle  know n, 
an d  m a n y  m ore species aw a it descrip tion .

In  rec en t decades, deep -w ater d rillin g  exp lo ra tion  
ac tiv ities off th e  B raz ilian  coast in tensified  w ith  th e  
d iscovery of g ia n t oil rese rves, such  as th e  A lbacora, 
M arlin , an d  B a rra c u d a  b an k s  in  th e  C am pos B asin . 
C onsequently , in  o rd er to  m a in ta in  su s ta in a b le  deep- 
w a te r  exploration , th e  P e tro b ra s  R esea rch  C en te r or 
C en p es/P e tro b ras  (Petróleo  do B ras il SA) in itia te d  
th e  C am pos B asin  D eep S ea  E n v iro n m en ta l P roject 
(OCEAN PRO F). T he m a in  objective of th is  project 
w as to  ch a rac te rize  th e  oceanic reg ion  of th e  C am pos 
B asin  accord ing  to  th e  physical, chem ical, an d  bio­
logical p ro p ertie s  o f th e  w a te r  an d  th e  bo ttom  
b etw een  th e  d ep th s  o f 700 an d  2000 m  (Lavrado 
et a l., 2010). As a  re su lt  o f th is  project, tw o books 
w ere  p u b lish ed  in  w hich  144 c ru s ta ce an s  w ere 
lis ted  (Serejo et a l., 2010). S evera l taxonom ic stud ies  
w ith  D ecapoda, Isopoda, an d  T an a id acea  from  th e  
O C EA N PR O F h av e  b een  pu b lish ed  (e.g. C ardoso & 
Serejo, 2007; A lbuquerque & C osta, 2008; L arsen , 
S ilva & Coelho, 2009).

A m ong th e  am phipods collected by  th e  
O C EA N PR O F project, th e  co rophiideans w ere  one of 
th e  m ost im p o rta n t g roups. T he fam ily  Ischyroceridae 
S tebbing, 1899 w as re p re se n te d  by  five g en e ra  
an d  e ig h t species, d is trib u te d  in  tw o subfam ilies: 
B on n iere llin ae  M yers & Lowry, 2003 an d  Ischy­
rocerinae S tebbing , 1899. C urren tly , 11 ischyrocerids 
a re  know n from  B raz ilian  w a te rs  (W akabara  & 
Serejo, 1998; V alério-B erardo, 2001; V alério-B erardo, 
S ouza & R odrigues, 2008), b u t th e  p re se n t s tu d y  
ra ise d  th is  n u m b e r to  19. T ak ing  th is  m a te r ia l in to  
account, w e perfo rm ed  a  c lad is tic  an a ly sis  b ased  on 
m orphological ch a rac te rs , to  b e t te r  u n d e rs ta n d  th e  
phylogenetic re la tio n sh ip s  am ong  c e r ta in  g en e ra  of 
th e  fam ily  Ischyroceridae, inc lud ing  th e  position  of 
M yersius gen. nov. described  h ere in . B ased  on th is  
ana ly sis , som e m ino r taxonom ic changes w ith in  th e  
fam ily  a re  also  proposed.

MATERIAL AND METHODS
P h y lo g en etic  analysis

In  o rd er to  classify  th e  m a te r ia l observed  from  th e  
C am pos B asin , w e decided to  ru n  a  c lad is tic  ana ly sis

© 2014 The Linnean Society of London, Zoological Journal of the Linnean Society, 2014, 170 , 34-85
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o f th e  fam ily  Ischyroceridae, inc lud ing  th e  g en e ra  
B a th yp h o tis , B a thypom a , B onnierella , C erapus, 
E ric thon ius, N otopom a, P aracerapus, P seud ischy­
rocerus, P seuderic thon ius, an d  R u n a n g a , p lus 
M yersius  gen. nov. an d  th e  Siphonoecetes clade 
CA ustra loecetes, Borneoecetes, B ubocorophium , C arib­
boecetes, Concholestes, Corocubanus, R hinoecetes, an d  
Siphonoecetes).

C onsidering  th a t  w e d id  n o t inc lude all g en e ra  
o f Ischyroceridae, th e  m onophyly  of th e  fam ily  w as 
b ased  on th e  c lad is tic  an a ly sis  p roposed by  M yers & 
Low ry (2003). T he fam ily  P h o tid ae  is considered  as a 
s is te r  clade of Ischyroceridae w ith in  th e  superfam ily  
P ho to idea  (sensu  M yers & Lowry, 2003). T hus, two 
species of th is  family, G am m aropsis  sp. an d  P hotis  
sp., w ere  chosen  as ou t-groups.

T he in -g roup  w as com posed of 32 te rm in a l ta x a  
o f th e  fam ily  Ischyroceridae (Table 2). W ith in  th e  
sub fam ily  B onn ierellinae , th e  genus Bogenfelsia  
J .L . B a rn a rd , 1962 w as briefly  described  b ased  only 
on Bogenfelsia  incisa  J .L . B a rn a rd , 1962. T ak ing  th is  
in to  account, an d  considering  th a t  th is  tax o n  w ould 
h av e  m a n y  gaps in  th e  c h a ra c te r  m a trix , i t  w as no t 
inc luded  in  th e  ana ly sis .

T he d a ta  m a tr ix  of 41 ch a ra c te rs  x 32 te rm in a l 
ta x a  (Tables 3 an d  4) w as co n s tru c ted  u s in g  DELTA 
(D allw itz, 2005). Som e c h a ra c te r  s ta te s  (F igs 1-6) 
w ere  scored according to  Low ry & B e re n ts  (1996) an d  
M yers & Low ry (2003), b u t m ost o f th e m  have been  
verified  by  p erso n a l obse rva tion  by  th e  au th o rs , 
inc lud ing  pho tom icrographs in  SEM  for c h a ra c te r  33 
(Fig. 6). Also, o th e r ch a rac te rs  n o t p rev iously  consid­
e red  by  Low ry & B e re n ts  (1996) w ere  inc luded  or 
re-defined  b ased  on new  p erso n a l observa tions. Con­
tin u o u s  ch a rac te rs , such  as  th e  n u m b e r o f a rtic le s  on 
th e  accessory flagellum  of a n te n n a  1 an d  th e  size of 
th e  in n e r  ra m u s  o f th e  uropods, w ere  no t included. 
M yers (1981) po in ted  ou t th a t  th e se  ch a ra c te rs  have 
doub tfu l phylogenetic significance in  A m phipoda. 
T he g ra d u a l red u c tio n  of a  b iram o u s ap p en d ag e  to  a 
u n iram o u s condition  an d  th e  red u c tio n  of th e  acces­
sory  flagellum  a re  p h en o m en a  th a t  a re  rep e a te d  
ag a in  an d  ag a in  th ro u g h o u t th e  C ru stacea , an d  th e re ­
fore th e re  is no rea so n  to  assu m e th a t  th e y  a re  a 
synapom orphy  in  A m phipoda (M yers, 1981, 1986).

A to ta l o f 40 u n o rd ered  ch a ra c te rs  w ere  u sed  in  th e  
an a ly sis  (listed  below), o f w hich  39 w ere  p arsim ony  
in fo rm ative  an d  one defined th e  ou t-group  (Figs 1-6; 
T able 3). W hen ap p ro p ria te , ch a ra c te rs  w ere  com­
b in ed  in to  m u ltis ta te  g roup ings to  avoid overly 
d ep e n d en t ch a rac te rs . T his re su lted  in  28 b in a ry  
ch a ra c te rs  an d  12 m u ltis ta te  ch a rac te rs . T he d a ta  
m a tr ix  w as an a ly sed  u s in g  th e  parsim o n y  c rite rio n  
ava ilab le  in  PAUP* 4.0b-10 (Swofford, 2002) an d  
TN T 1.1 (Goloboff et al., 2008). H eu ris tic  searches 
(add itiona l sequence) w ith  1000 rep lications, w ith  one

tre e  held  in  PAU P an d  te n  tre e s  held  in  TN T a t  each  
s tep  d u r in g  s tepw ise  add ition , w ere  perfo rm ed  on  th e  
d a ta  m a trix . T he b ran ch -sw ap p in g  a lg o rith m  used  
w as tree , b isection  an d  reconnection  (TBR). The 
ch a rac te rs  w ere  an a ly sed  as unw eigh ted ; m u ltis ta te  
ta x a  w ere  tre a te d  as po lym orphism s. B rem er support 
(Brem er, 1994) w as e v a lu a ted  w ith  TN T u sin g  a 
20-step  subop tim al tre e  search , an d  th e  v a lu es a re  
g iven in  ab so lu te  nu m b ers .

Taxonom ic  study

T he s tu d y  a re a  inc luded  th e  C am pos B asin , w hich  
ex tends from  th e  s ta te s  o f E sp irito  S an to  to  Rio de 
J a n e iro  (20.5-24°S , 40-41°W ) on  th e  so u th -e a s te rn  
B raz ilian  coast. T he C am pos B asin  m e asu res  som e 
100 000 k m 2 an d  h a s  enorm ous econom ic im portance , 
as it  c u rre n tly  accounts for n e a rly  80% of B raz il’s oil 
p roduction  an d  is th e  la rg e s t oil re se rv e  in  B raz ilian  
w a te rs  (L avrado e ta l . ,  2010).

T he sam p les an a ly sed  h e re in  w ere  collected 
on bo ard  th e  N/RB A stro  G aroupa, on th e  co n tin en ta l 
slope (dep th  700-2000  m) of th e  C am pos B asin  
in  cru ises  ca rrie d  o u t in  N ovem ber-D ecem ber 
2002 (O C EA N PRO F I) an d  J u ly -A u g u s t 2003 
(O C EA N PRO F II). T hese  sam ples w ere  collected 
according to  th e  fram ew ork  of th e  C am pos B asin  
D eep S ea  E n v iro n m en ta l P ro ject (OCEANPROF) 
coord ina ted  by  C EN PES/PETR O B R A S (Leopoldo 
A m érico M iguez de M ello C en te r for R esearch  an d  
D evelopm ent/P etró leo  B ras ile iro  SA). All sam ples 
w ere  o b ta in ed  u s in g  a  box corer (50 cm 3) an d  th e  
sed im en t w as sieved in  a  0.5-m m  n e t. A n overview  
o f th e  C am pos B asin  a rea , to g e th e r  w ith  a  m ap, 
th e  sam p lin g  methodology, an d  th e  g en e ra l re su lts  
for th e  m acroben th ic  fa u n a  re su ltin g  from  th e  
O C EA N PR O F I—II pro ject can  be found in  L avrado  
et al. (2010). A dd itiona l m a te r ia l o f th e  species 
Pseudischyrocerus caecus sp. nov. w as collected by  a 
rem o te ly  o p era ted  vehicle (ROV) as p a r t  o f th e  project 
E C O P R O F-D eep-Sea E cosystem s in  th e  C am pos 
B asin  (21-23°S), also coord ina ted  by  C E N P E S / 
PETROBRA S.

Type m a te r ia l o f B onnierella  linearis J .L . B a rn a rd , 
1964 from  th e  A m erican  M useum  of N a tu ra l H istory, 
New  Your, U SA  (AM NH) w as redescribed  for com­
pariso n  w ith  local species. T he observa tions on 
B onnierella  linearis californica  J.L . B a rn a rd , 1966 
an d  B a th yp h o tis  crenatipes comb. nov. (B ellan -S an tin i 
& Ledoyer, 1986) w ere  b ased  on th e  lite ra tu re , as 
a tte m p ts  to  borrow  th e  o rig ina l m a te r ia l of th e  two 
species w ere  unsuccessfu l.

T r ea tm en t  o f  s pe c im e n s

Specim ens w ere  p rese rv ed  in  70% eth an o l. A ppend­
ages an d  m o u th p a r ts  of d issected  specim ens w ere

© 2014 The Linnean Society of London, Zoological Journal of the Linnean Society, 2014, 170 , 34-85
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T able  3. Morphological characters used in the analyses

Characters
1. Head anteroventral margin: (1) moderately recessed; (2) strongly recessed.
2. A ntenna 1, length in relation to antenna 2: (1) subequal to antenna 2; (2) shorter than  an tenna 2.
3. A ntenna 1, peduncular article 1: (1) long and rectangular; (2) produced anterodistally and medially.
4. A ntenna 1, peduncular article 3: (1) subequal or shorter than  article 2; (2) longer than  article 2.
5. Antennae 1, article 1 posterior margin: (1) w ithout swelling; (2) w ith swelling.
6. M andibular palp: (1) well developed, 3-articulate; (2) reduced, 2-articulate; (3) very reduced, 1-articulate.
7. M axilla 1, outer m argin of inner plate: (1) w ith a row of setae; (2) w ithout a row of setae.
8. Gnathopod 1, carpus: (1) shorter than  propodus; (2) longer than  propodus.
9. Gnathopod 2 male: (1) subchelate; (2) carpochelate; (3) simple.

10. Gnathopod 2 male, carpus: (1) shorter than  propodus; (2) longer than  propodus; (3) subequal to propodus.
11. Gnathopod 2 female, carpus: (1) shorter than  propodus; (2) longer than  propodus; (3) subequal to propodus.
12. Coxae 1-7, relative lengths: (1) coxae 1-5 longer than  wide and coxae 6 and 7 wider than  long; (2) coxae 1-7

wider than  long; (3) coxae 1-4 longer than  wide and coxae 5-7  wider than  long.
13. Coxa 4, margin: (1) smooth; (2) serrate.
14. Coxa 4, posterior margin: (1) not excavated; (2) excavated.
15. Coxa 5: (1) w ith posterodorsal lobe; (2) w ithout posterodorsal lobe.
16. Pereopods 3-7 basis: (1) ovate; (2) rectilinear.
17. Pereopod 4, merus: (1) equal to m erus of pereopod 3; (2) longer than  m erus of pereopod 3.
18. Pereopod 5, carpus: (1) subrectangular; (2) lunate or reniform.
19. Pereopods 5, shape: (1) pereopod 5 sim ilar to pereopods 6 and 7; (2) pereopod 5 dissimilar to pereopods 6 and 7; 

(3) pereopod 5 sim ilar to pereopod 6 and dissimilar to pereopod 7.
20. Pereopods 5-7, dactylus: (1) w ithout accessory spines; (2) w ith accessory spines.
21. Pereopod 5, carpus: (1) w ithout denticles or robust setae on posteroventral margin; (2) w ith denticles on 

posteroventral margin; (3) w ith denticles and short robust setae on posteroventral margin.
22. Pereopod 5: (1) distal part (at least the propodus and dactylus) directed anteriorly; (2) distal p art directed 

posteriorly.
23. Pereopod 6: (1) distal part (at least the propodus and dactylus) directed anteriorly; (2) distal p art directed 

posteriorly.
24. Pereopod 7: (1) distal part (at least the propodus and dactylus) directed anteriorly; (2) distal p art directed 

posteriorly.
25. Pleosomite: (1) w ithout lateral ridges; (2) w ith lateral ridges.
26. Pleopods peduncle: (1) slender, not expanded; (2) broad, expanded.
27. Pleopod 2, inner ramus: (1) present, as long as outer ram us; (2) reduced or absent.
28. Urosomite 1: (1) w ithout dorsal spines; (2) w ith dorsal spines.
29. Uropod 1, peduncle: (1) w ith interam al process; (2) w ith distoventral corona; (3) w ithout distoventral corona or 

process.
30. Uropod 1, outer m argin of outer ram us: (1) smooth; (2) dentate.
31. Uropod 2: (1) biramous; (2) uniram ous; (3) ram i absent.
32. Uropod 2, outer m argin of rami: (1) smooth and w ith robust setae; (2) dentate and w ithout robust setae.
33. Uropod 3, tip of outer ramus: (1) w ithout spines; (2) w ith spines; (3) w ith plate bearing spines.
34. Uropod 3, peduncle: (1) parallel sided; (2) broad proximally and narrow  distally.
35. Uropod 3: (1) biramous; (2) uniram ous; (3) absent.
36. Uropod 3, ram i or ramus: (1) longer than  peduncle; (2) shorter than  peduncle.
37. Uropod 3, outer ram us: (1) 2-articulate, second one rudim entary; (2) 1-articulate.
38. Telson: (1) longer than  wide; (2) wider than  long.
39. Telson: (1) entire; (2) cleft.
40. Telson, dorsal margin: (1) w ithout recurved spines; (2) w ith recurved spines in patches; (3) w ith recurved spines 

in rows.
41. Telson, tip: (1) w ithout distolateral spines; (2) w ith 2 distolateral spines.

m o u n ted  on g lass slides an d  sealed  w ith  CM C-10 or 
glycerol ge la tin . F or pho tom icrography  in  a  scann ing  
e lec tron  m icroscope (SEM ; JE O L  6390 series) th e  
specim ens w ere  tre a te d  according to  F e lg e n h au e r’s

(1987) m ethod . In  o rd er to  m in im ize th e  m odification 
o f s tru c tu re s , a  sm ooth  alcohol g ra d ie n t (5, 10, 15, 20, 
25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 
an d  100%) w as used . T he type  m a te r ia l is housed  a t

© 2014 The Linnean Society of London, Zoological Journal of the Linnean Society, 2014, 170 , 34-85
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3.22.2

5.2

4.2

6.3 7.2

6.2

F ig u re  1. C haracters 1-8. Head anteroventral m argin moderately recessed (1.1), strongly recessed (1.2). A ntenna 1 
subequal to an tenna 2 (2.1), shorter than  an tenna 2 (2.2). A ntenna 1, peduncular article 1 long and rectangular (3.1), 
produced anterodistally and medially (3.2). A ntenna 1 peduncular article 3 subequal or shorter than  article 2 (4.1); longer 
than  article 2 (4.2). A ntenna 1 article 1 posterior m argin w ithout swelling (5.1), w ith swelling (5.2). Species: (1.1) 
Gammaropsis sp.; (1.2, 8.1) B o n n ie re lla  la u re n s i  sp. nov.; (2.1, 3.2, 4.1) N o to p o m a  teresae  sp. nov.; (2.2, 3.1, 4.1, 5.1, 
6.2) Caribboecetes barbadensis Ju st, 1983 (redrawn from Ju st, 1984); (4.2) Runanga coxalis J.L. Barnard, 1961 (redrawn 
from J.L. Barnard, 1962); (5.2) Cerapus tubularis Say, 1818 (redrawn from Lowry & Berents, 1996); (6.1, 7.1, 8.2) 
P seu d e r ic th o n iu s  bou sfie ld i sp. nov.; (7.2) B o n n ie re lla  ca m p e n sis  sp. nov.

th e  C ru s ta ce an  C ollection of th e  M useu  N acional, Rio 
de Ja n e iro  (M NRJ).

A bbrev ia tions used: A nt, an ten n a ; AF, accessory 
flagellum ; Cx, coxa; EP, epistom e; Gn, gnathopod; Hb, 
h ab itu s ; H d, head ; LL, low er lip; Md, m andib le ; Mx, 
m axilla ; M xp, m axilliped ; P, pereopod; PI, pleopod; Pr, 
pereon ite ; T, te lson ; UL, u p p e r lip; Ur, uropod; f, 
fem ale; 1, left; m, m ale; r, r igh t.

RESULTS
P h y l o g en etic  analysis

H eu ris tic  searches u n d e r eq u a l w eigh ts re su lte d  in  
tw o tree s  of le n g th  90 s tep s  (consistency index, 
C l = 0.622; hom oplasy  index, H I = 0.379; re te n tio n  
index, RI = 0.904; an d  rescaled  consistency  index, 
RC = 0.563; Fig. 7). C lade 1 (fam ily Ischyroceridae) 
is m onophyletic , an d  is w ell su p p o rted  by five 
synapom orphies: h ea d  w ith  a n te ro v e n tra l m arg in

strong ly  recessed  (1.2); coxae 1 -7  w ider th a n  long
(12.2); u ropod  3 w ith  recu rved  sp ines (33.2), th is  
c h a rac te r  s ta te  h a s  also  undergone rev e rsa l in  th e  
Siphonoecetes  group, an d  h a s  changed  in  Paracerapus  
an d  Pseudischyrocerus  (clade 13); peduncle  of 
uropod 3 b road  p rox im ally  an d  n a rro w  d is ta lly  (34.2); 
an d  o u te r  ra m u s  of u ropod 3 1 -articu la te  (37.2).

C lade 1 d iv ides in to  tw o m onophyletic g roups, 
clades 2 an d  17, considered  subfam ilies Ischyro­
ce rin ae  an d  B onn ierellinae , respectively. The 
B on n iere llin ae  (clade 17) is defined by  coxa 5 w ith  
poste rodo rsa l lobe ab se n t (14.2) an d  pereopods 3 -7  
w ith  re c ta n g u la r  b as is  (16.2). Ischyrocerinae (clade 2) 
is defined by: gnathopod  1 ca rp u s  longer th a n
propodus (8.2) -  th is  ch a ra c te r  s ta te  re v e rts  in  
M yersius  gen. nov., w ith in  clade 15, an d  in  clade 6; 
an d  pereopod 5 d iss im ila r  to  pereopods 6 an d  7 in  
shape  an d  le n g th  (19.2) -  th is  ch a ra c te r  changes 
w ith in  th e  Siphonoecetes  clade (19.3).
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9.2 9.3

10.1 10.2 10.3

11.2 11.3

13.213.1 12.1

4.1 14.2 12.2

12.315.2

F ig u re  2. Characters 9-15. Gnathopod 2 male subchelate (9.1), carpochelate (9.2), (simple 9.3). Gnathopod 2 male, 
carpus shorter than  propodus (10.1), longer than  propodus (10.2), subequal to propodus (10.3). Gnathopod 2 female, 
carpus shorter than  propodus (11.1), longer than  propodus (11.2), subequal to propodus (11.3). Coxae 1-7. Coxae 1-5 
longer than  wide and coxae 6 and 7 wider than  long (12.1); coxae 1-7 wider than  long (12.2), coxae 1-4 longer than  wide 
and coxae 5-7  wider than  long (12.3). Coxa 4 m argin smooth (13.1), serrate (13.2). Coxa 4 posterior m argin not excavated 
(14.1), excavated (14.2). Coxa 5 w ith posterodorsal lobe (15.1), w ithout posterodorsal lobe (15.2). Species: (9.1, 12.2, 13.1, 
14.1 ) B o n n ie re lla  la u re n s i  sp. nov.; (9.2, 10.3) N o to p o m a  teresae  sp. nov.; (12.3) Caribboecetes barbadensis Ju st, 1983 
(redrawn from Ju st, 1984); (11.3) Runanga coxalis J.L. Barnard, 1961 (redrawn from J.L. Barnard, 1962); (9.3, 10.2, 11.2, 
12.1, 15.2) P seu d e r ic th o n iu s  bousfie ld i sp. nov.; (10.1, 11.1, 14.2) M yersius s p in ic a u d a tu s  gen . e t sp. nov. (12.1, 
15.1) P seu d isch yro ceru s caecus  sp. nov.

C lade 2 sp lits  in to  tw o m onophyletic g roups, 
clades 3 an d  13, tr ib e s  Ischyrocerin i an d  S ipho­
noecetin i, respectively. T he S iphonoecetin i (clade 13) 
is defined by  coxae 1-5  longer th a n  w ide an d  coxae 6 
an d  7 w ider th a n  long (12.3). W ith in  th is  clade we 
found th re e  m onophyletic genera . T he firs t is 
Pseudischyrocerus  (clade 14), w hich  is defined by

th e  tip  o f th e  o u te r  ra m u s  of u ropod 3 w ith  a  p la te  
b ea rin g  sp ines (33.3). T hen , w e h av e  clade 15 com ­
p ris in g  M yersius  gen. nov. an d  B a th yp h o tis  (clade 15), 
w hich  a re  defined by  coxa 4 w ith  th e  poste rio r m arg in  
excavate  (14.2) an d  coxa 5 lack ing  a  posterodo rsa l 
lobe (15.2). M yersius d en tica u d a tu s  gen. e t sp. nov. 
can  be defined by th e  te lso n  w ith  tw o su b d is ta l sp ines
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16.2

17.2

19.2
19.3

20.220.1

F ig u re  3. C haracters 16-20. Pereopods 3 -7  basis ovate (16.1), rectilinear (16.2). Pereopod 4 m erus equal to m erus of 
pereopod 3 (17.1), longer than  m erus of pereopod 3 (17.2). Pereopod 5 carpus subrectangular (18.1); lunate or reniform 
(18.2). Pereopods 5 sim ilar to pereopods 6 and 7 (19.1); pereopod 5 dissimilar to pereopods 6 and 7 (19.2), pereopod 5 
sim ilar to pereopod 6 and dissim ilar to pereopod 7 (19.3). Pereopods 5 -7  dactylus w ithout accessory spines (20.1), w ith 
accessory spines (20.2). Species: (16.1, 17.2, 18.2, 19.2, 20.2) N o to p o m a  teresae  sp. nov.; (19.3) Caribboecetes 
barbadensis Ju st, 1983 (redrawn from Ju st, 1984); (16.2, 17.1, 19.1, 20.1) Bonnierella linearis; (18.1) B o n n ie re lla  
ca m p e n s is  sp . nov.

(41.2), an d  gnathopod  1 w ith  th e  ca rp u s  sh o r te r  th a n  
th e  propodus (8.1); th is  c h a ra c te r  s ta te  ap p eared  
in d e p en d e n tly  in  clade 6.

T ribe S iphonoecetin i (clade 3, F ig. 7) is defined by 
e ig h t synapom orphies: gnathopod  2 of th e  m ale  
carpochela te  (9.2) an d  w ith  th e  ca rp u s  longer th a n  
th e  propodus (10.2) -  th e se  ch a ra c te rs  change in  
clade 5 (9.3, 10.1), an d  a re  rev e rsed  in  B a th yp o m a  
(9.1, 10.1); pereopod 5 ca rp u s  sh o rt, lu n a te , or 
ren ifo rm  (18.2); pereopods 5 -7  d ac ty lu s  w ith  acces­
sory  sp ines (20.2); peduncle  of u ropod 1 w ith  a  d is ta l 
corona (29.2); u ropod 3 u n iram o u s (35.2); an d  te lson  
w id er th a n  long (38.2), w ith  recu rved  sp ines in  
p a tch e s  on th e  d o rsum  (40.2) -  th is  c h a ra c te r  changes 
in  clade 6 (40.3). S iphonoecetin i is d iv ided in to  two 
groups. C lade 4 (C erapus-like  g en e ra  + Siphonoecetes  
group) is defined by  four synapom orphies: pereopod 5 
w ith  th e  d is ta l p a r t  d irec ted  p oste rio rly  (22.2); 
u ropod  1 w ith  th e  o u te r  m a rg in  of th e  ra m u s  d e n ta te
(30.2); u ropod 2 o u te r m a rg in  of th e  ra m u s  d en ta te , 
w ith o u t ro b u st se tae  (31.2); an d  u ropod 2 u n iram o u s

(32.2). C lade 11 consists  o f a  b a sa l trichotom y, defined 
by o u te r  m a rg in  of th e  in n e r p la te  o f m ax illa  1 w ith  a 
row  of se tae  (7.2): E ric th o n iu s brasiliensis  (D ana, 
1853) + E ric th o n iu s  p u g n a x  (D ana, 1853) + clade 13 
(genus P seuderic thonius). C lade 13 w as defined by  
th e  fem ale gnathopod  2 w ith  th e  ca rp u s  longer th a n  
th e  propodus (11.2).

C lade 6 is defined by th e  te lson  cleft (39.2) an d  w ith  
recu rved  d o rsa l row s of sp ines (40.3, hom oplasy). 
W ith in  th is  clade, th e  m ost b a sa l group  is th e  genus 
P aracerapus, w hich  is defined by  th re e  rev e rsa l 
ch a rac te rs : pereopods 6 an d  7 w ith  th e  d is ta l p a r t  
d irec ted  a n te r io rly  (23.1, 24.1); an d  w ith  th e  tip  o f 
th e  o u te r  ra m u s  of u ropod 3 w ith  a  p la te  b ea rin g  
sp ines (33.3) -  th is  la s t c h a ra c te r  also occurred  in  
P seudischyrocerus (clade 14).

C lade 7 com prises four closely re la te d  g en e ra  
{Cerapus, R u n a n g a , B a th yp o m a , an d  N otopom a), 
sh a rin g  four synapom orphies: m e ru s  of pereopod 4 
longer th a n  m e ru s  of pereopod 3 (17.2); pereopod 7 
w ith  th e  d is ta l p a r t  d irec ted  p oste rio rly  (24.2);
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F ig u re  4. Characters 21-33. Pereopod 5 carpus w ithout denticles or robust setae on posteroventral m argin (21.1); with 
denticles on posteroventral m argin (21.2); w ith denticles and short robust setae on posteroventral m argin (21.3). 
Pereopod 5 distal part (at least the propodus and dactylus) directed anteriorly (22.1); distal p art directed posteriorly
(22.2). Pereopod 6 distal p art (at least the propodus and dactylus) directed anteriorly (23.1); distal part directed 
posteriorly (23.2). Pereopod 7 distal p art (at least the propodus and dactylus) directed anteriorly (24.1); distal part 
directed posteriorly (24.2). Pleosomite w ithout lateral ridges (25.1); w ith lateral ridges (25.2). Pleopods peduncle slender, 
not expanded (26.1); broad, expanded (26.2). Pleopod 2 inner ram us present, as long as outer ram us (27.1); reduced or 
absent (27.2). Urosomite 1 w ithout dorsal spines (28.1); w ith dorsal spines (28.2). Uropod 1 peduncle w ith interam al 
process (29.1); w ith distoventral corona (29.2); w ithout distoventral corona or process (29.3). Uropod 1 outer m argin of 
outer ram us smooth (30.1); dentate (30.2). Uropod 2 biramous (31.1); uniram ous (31.2); ram i absent (31.3). Uropod 2, 
outer m argin of ram i smooth and w ith robust setae (32.1); dentate and w ithout robust setae (32.2). Uropod 3, tip of outer 
ram us w ithout spines (33.1); w ith spines (33.2); w ith plate bearing spines (33.3). Species: (27.1, 33.1) Gammaropsis sp.; 
(22.1, 23.1, 24.1, 25.1, 29.1, 30.2) B o n n ie re lla  la u re n s i  sp. nov.; (21.2, 25.2, 26.1, 27.2, 30.1, 31.2, 32.2) N o to p o m a  
teresae  sp. nov.; (21.3, 22.2, 23.2, 24.2, 26.2, 29.3, 31.3) Caribboecetes barbadensis Ju st, 1983 (redrawn from Ju st, 1984); 
(29.2, 31.1, 32.2, 33.2) P seu d e r ic th o n iu s  bou sfie ld i sp. nov.; (21.1) B o n n ie re lla  c a m p e n sis  sp. nov.; (28.1) M yersius  
s p in ic a u d a tu s  gen . e t sp. nov.; (33.3) P seu d isch yro ceru s ca ecu s  sp . nov.; (28.2) Bathyphotis tridentata.

pleosom ite w ith  la te ra l  ridges (25.2); an d  pleopod 2 
w ith  th e  in n e r  ra m u s  reduced  or a b se n t (28.2). 
T he genus C erapus (clade 10) is defined by  one 
synapom orphy, a n te n n a  1 poste rio r m a rg in  w ith  a 
sw elling  (5.2). C lade 8 is defined by gnathopod  2 of 
th e  m ale  su b eq u al to  th e  propodus (10.3), an d  is 
d iv ided in  two s is te r  g roups: R u n a n g a  an d  clade 9. 
T he genus R u n a n g a  is defined by  th e  p ed u n cu la r 
a rtic le  3 of a n te n n a  1 longer th a n  a rtic le  3 (4.2) and  
th e  ca rp u s o f pereopod 5 w ith o u t den tic les or sp ines 
on th e  p o ste ro v en tra l m a rg in  (21.1, hom oplasy). 
C lade 9 (N otopom a + B a th yp o m a ) sh a re s  one ch a rac ­

te r  s ta te : p ed u n c u la r  a rtic le  1 of a n te n n a  1 p ro ­
duced an te ro d is ta lly  an d  m ed ially  (3.2). T he genus 
B a th yp o m a , re p re se n te d  by B a th yp o m a  en igm a  
Low ry & B eren ts , 1996, is defined by tw o rev e rsa l 
ch a rac te rs , gnathopod  2 o f th e  m ale  su b ch ela te  (9.1), 
w ith  th e  ca rp u s sh o r te r  th a n  th e  p ropodus (10.3). 
N otopom a, on th e  o th e r  h an d , seem s to  h av e  no clear 
synapom orphy  an d  ap p e a red  as a n  unreso lved  clade.

C lade 5 (Siphonoecetes group) is defined by:
a n te n n a  1 sh o r te r  an d  often  m ore s len d er th a n  
a n te n n a  2 (2.2); m a n d ib u la r  palp  1 -a rticu la te  (6.3); 
gnathopod  2 o f th e  m ale  sim ple (11.3, i t  changes
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34.1
35.1

34.2 35.2 35.3

36.1

37.1

36.2

37.2

38.1
41.139.1 40.1

40.2

41.239.2
38.2

40.3

F ig u re  5. C haracters 34-40. Uropod 3, peduncle parallel-sided (34.1); broad proximally and narrow distally (34.2). 
Uropod 3 biram ous (35.1), uniram ous (35.2), absent (35.3). Uropod 3 ram i or ram us longer than  peduncle (36.1), shorter than  
peduncle (36.2). Uropod 3, outer ram us 2-articulate, second one rudim entary (37.1), 1-articulate (37.2). Telson longer than  
wide (38.1), wider than  long (38.2). Telson entire (39.1), cleft (39.2). Telson dorsal m argin w ithout recurved spines (40.1); 
w ith recurved spines in patches (40.2); w ith recurved spines in rows (40.3). Telson tip w ithout distolateral spines (41.1); w ith 
two distolateral spines (41.2). Species: (34.1, 36.1) Gammaropsis sp.; (40.1, 41.1) B o n n ie re lla  la u re n s i  sp. nov.; (39.2,
40.3) N o to p o m a  teresae  sp. nov.; (35.3) Caribboecetes barbadensis Ju st, 1983 (redrawn from Just, 1984); (35.38.2, 39.1,
40.3) P seu d e r ic th o n iu s  bou sfie ld i sp. nov.; (40.1, 41.1) B o n n ie re lla  ca m p e n sis  sp. nov.; (34.2, 38.1, 41.2) M yersius  
s p in ic a u d a tu s  gen . e t sp. nov.; (35.3, 37.1) P seu d isch yro ceru s caecus  sp. nov.; (37.2) Photis sarae.

in  som e genera); coxae 1 -4  longer th a n  w ide an d  
coxae 5 -7  w id er th a n  long (12.3, hom oplasy); 
pereopod 5 s im ila r to  pereopod 6, b u t d iss im ila r to 
pereopod 7 (19.3); peduncle o f th e  pleopod b road  an d  
exp an d ed  (26.2); an d  uropod  3 w ith o u t recu rved  
sp ines (33.1, reversa l). T he Siphonoecetes  clade 
a p p e a red  as  a  sing le b ran c h  in  th e  s tr ic t consensus 
tre e  an d  w ill n o t be d iscussed  fu r th e r  here . F or d is­
cussions of th is  group, see J u s t  (1983) an d  Low ry &
B e re n ts  (1996).

T r ee  d isc u s sio n

T he hypo thesis  o f th e  fam ily  Ischyroceridae as a 
m onophyletic group  is h e re in  corroborated . M yers &
Low ry (2003), w ho conducted  a  w id er evo lu tionary  
tre a tm e n t o f th e  corophioideans, defined th e  F ig u re  6. Detail of outer ram us tip of B o n n ie re lla
Ischyroceridae b ased  on tw o ch a rac te rs : th e  peduncle  ca m p e n sis  sp. nov.
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L-i—

Family 
Ischyroceridae

Subfamily Bonnierellinae

Subfamily 
Ischyrocerinae 2>1 1>21>2 1>2 1>21>2 f í  

18 19 29 35 38 40 3

[] Homoplasy 

|  Non-homoplasy

112

>2 2 >3
fO-HD“

39 40 6

L II»

“□ □ □"

H - H

5 10
1 >2 1>3 2>1- H ----

1 >2,3 2>3 2>3 2>3
K H H H -

Gammaropsis sp.
Photis sp.
linearis %
campensis sp. nov. \  Bonnierella 
laurensi sp. nov. J 
denticaudatus  —► M yersius gen. nov.
tridentata l  „  , , .
crenatipes ƒ Bathyphotis
besnardi %

Pseudischyrocerus

Pseudericthonius

caecus  s p. nov.
denticauda

• gaussi
• hesperidesi 
. concavus  sp. nov.
. brasiliensis \
. pugnax ƒ  Ericthonius

■ polutovi » Paracerapus
■ tubularis 1 Ce
■ jonsoni J

■ coxalis » Runanga

enigm a-------- ► Bathypoma
teresae  sp. nov. 1
stoddartae ,, . i Notopomalowryi sp. nov.
cidaridis i
Siphonoe cefes-clade

Tribe
Ischyrocerini

Tribe
Siphonoecetini

F ig u re  7. Strict consensus cladogram (tree length = 90; consistency index, Cl = 0.622; homoplasy index, HI = 0.379; 
retention index, RI = 0.904; rescaled consistency index, RC = 0.563), calculated from the four fundam ental trees. Numbers 
of nodes are included in b o ld  under each branch, weith the Brem er support set in italics below.

of u ropod 3 long, b ro ad  proxim ally, an d  n arro w  dis- 
ta lly ; an d  th e  ram i o f u ropod 3 w ith  tin y  ap ical 
se tae . T he c lassica l c h a rac te r  of th e  p resence of 
recu rved  sp ines on  th e  o u te r  ra m u s  of u ropod 3, 
w h ich  h a s  b een  u sed  to  define th e  Ischyroceridae, 
w as u sed  to  ch a rac te rize  only  th e  Ischyrocerinae, as 
th e  b a sa l subfam ily  B on n iere llin ae  w as defined as 
lack ing  th e se  sp ines. However, in  our ana ly sis , th is  
c h a ra c te r  s ta te  w as found to  define th e  fam ily  
Ischyroceridae (clade 1) r a th e r  th a n  ju s t  th e  su b ­
fam ily  Ischyrocerinae (clade 2). T his w as possible 
b ecause w e no ted  th a t  species o f B onnierella  do have 
recu rved  sp ines on uropod 3, a s  observed  h e re in  
(Fig. 6), an d  also in  som e o th e r  s tu d ies  on B onnierella  
(e.g. J .L . B a rn a rd , 1964: fig. 33m ; J .L . B a rn a rd , 
1966: fig. l l h ;  J .L . B a rn a rd , 1967: fig. 131). T hus, we 
assu m e th a t  th e  ances to r o f ischyrocerids h a d  sp ines 
on th e  o u te r  ra m u s  of u ropod 3, w ith  th e  loss o f th ese  
sp ines occurring  only in  clade 5 (Siphonoecetes group). 
Also, in  o u r ana ly sis , w e found five synapom orph ies 
for th e  Ischyroceridae (Fig. 7), b u t only  one of th ese  
w as u sed  by  M yers & Low ry (2003) (ch a ra c te r 33.2).

W ith in  th e  Tribe Ischyrocerin i (clade 13), P seu d i­
schyrocerus crenatipes B ella n -S an tin i & Ledoyer, 
1987 ap p eared  as  th e  s is te r  tax o n  of B a th yp h o tis  
tr id en ta ta  S tep h en sen , 1944, fo rm ing  clade 16, and  
is h e re in  tra n s fe rre d  to  th e  genus B a th yp h o tis , 
w h ich  is defined by th e  p resence of tw o do rsa l sp ines 
on u rosom ite  1 (28.2). T he g en e ra  B a th yp h o tis
an d  M yersius gen. nov. (clade 15) a re  s is te r  g roups, 
sh a rin g  th e  p o ste rio r m a rg in  o f coxa 4 excavated , a 
c h a ra c te r  s ta te  u n iq u e  am ong bo th  C orophiidae and

Ischyroceridae. M oreover, M yersius  gen. nov. w as 
confirm ed as a  w ell-defined genus b ased  on two 
synapom orphies: gnathopod  1 ca rp u s  longer th a n  th e  
propodus (8.2) an d  th e  te lso n  w ith  tw o d is to la te ra l 
sp ines (41.2).

C lade 11 form ed a  tricho tom y  w ith  species o f 
E ric th o n iu s  an d  P seuderic thon ius. P seuderic thonius  
w as e rec ted  by  S chellenberg  (1926) based  on 
P seuderic thon ius g a u ss i (Schellenberg , 1926), an d  it  
w as d is tin g u ish e d  from  E ric th o n iu s  by  tw o ch a rac ­
te rs : fem ale gnathopod  2 a lm ost carpochela te ; an d  
w ith  a  m uch-reduced  in n e r  ra m i of u ropods 1 an d  2. 
F or a lm ost 70 y ea rs , only  th e  type species o f 
P seuderic thon ius w as know n. P resen tly , w ith  five 
described  species, i t  w as possib le to  re -ev a lu a te  th e  
ch a ra c te rs  u sed  to  define th is  genus. T he firs t c h a r­
ac te r  also  occurs in  fem ales o f E ric thon ius, w hich  
have a  s tro n g ly  loba te  ca rp u s in  gnathopod  1. The 
second is a  con tinuous ch a ra c te r  th a t  v a rie s  w ith in  
th e  genus, for exam ple: th e  in n e r  ram i o f u ropods 1 
an d  2 can  be longer th a n  th e  o u te r  ra m u s  in  
E. p u g n a x  (D ana, 1853); th re e -q u a rte rs  o f th e  o u te r 
ra m u s  in  P seuderic thon ius stephenseni M yers & 
M cG rath , 1984; tw o -th ird s  of th e  o u te r  ra m u s  
in  P seuderic thon ius concavus sp. nov.; an d  one- 
q u a r te r  o f th e  o u te r ra m u s  in  P seuderic thon ius  
bousfieldi sp. nov. an d  P. g a u ss i. T he sam e con tinuous 
c h a ra c te r  is observed  in  th e  g en e ra  C erapus an d  
N otopom a, an d  shou ld  be u sed  a t  th e  species level. In  
th e  an a ly sis  o f Low ry & B e re n ts  (1996), E ric thon ius  
an d  P seuderic thon ius  ap p eared  in  a  tricho tom y  
to g e th e r  w ith  a  g roup  form ed w ith  th e  Cerapus

© 2014 The Linnean Society of London, Zoological Journal of the Linnean Society, 2014, 170, 34-85



PHYLOGENY OF ISCHYROCERIDAE 47

clade + siphonocetid  clade. T hus, E ric th o n iu s  an d  
P seuderic thon ius  w ould be synonym ized (Low ry & 
B eren ts , 1996). In  ou r ana ly sis , w e found E ric thon ius  
an d  P seuderic thon ius  form ing  clade 11, sup p o rted  
by  m ax illa  1 o u te r  m a rg in  o f th e  in n e r p la te  w ith  
a  row  o f se ta e  (7.2), an d  se p a ra te d  from  clade 
6 (P aracerapus , C erapus, R u n a n g a , B a thypom a ,
N otopom a, an d  th e  siphonocetid  clade). No 
synapom orph ies for th e  genus E ric th o n iu s  w ere 
found, how ever, w h ich  ap p eared  as un reso lved  in  th e  
ana ly sis , w h ereas  th e  species o f P seuderic thon ius  
(clade 12) form ed a  m onophyletic group  sh a rin g  
fem ale gnathopod  2 w ith  th e  ca rp u s longer th a n  th e  
p ropodus (11.2). To rea ch  a  b e tte r  so lu tion , a  w ider 
an a ly sis  shou ld  be perform ed, inc lud ing  all species of 
th e se  tw o genera .

C oncern ing  clade 6 (C erapus clade), w e found som e 
differences from  th e  topology described  by  Low ry & 
B e re n ts  (1996). In  th e ir  ana ly sis , th e  genus R u n a n g a , 
ch a rac te rize d  by  h av in g  a  ru d im e n ta ry  accessory 
flagellum , w as derived  e a rly  in  th e  C erapus group. 
T hen , th e  P aracerapus + C erapus clade w as defined 
by  h av in g  th e  ca rp u s  longer th a n  th e  propodus in  th e  
m ale  gnathopod  2, an d  form ed a  s is te r  group  w ith  
th e  N otopom a + B a th yp o m a  clade, w hich  w as defined 
by  th e  m ed ial an d  d is ta l expanded  peduncle  of 
a n te n n a  1. N everthe less , th e  p re se n t an a ly sis  show ed 
th a t  P aracerapus d iverged  e a r lie r  in  th e  evolu tion  
o f th e  group  as  th e  b a sa l genus w ith in  clade 6, an d  
i t  d id  n o t form  a  se p a ra te  g roup  w ith  C erapus. 
Also, th e  p resence of th e  ca rp u s  longer th a n  
th e  propodus in  th e  m ale  gnathopod  2 ap p eared  
e a r lie r  as a  synapom orphy  o f clade 3 (tribe  
Ischyrocerin i), an d  can n o t be u sed  to  ch a rac te rize  
P aracerapus + C erapus. T he n ex t b ra n c h  in  our 
an a ly sis  co rresponds to  th e  genus C erapus (clade 10), 
w h ich  ap p e a red  to  be m onophyletic an d  is h e re in  
ch a rac te rize d  by  th e  po ste rio r m a rg in  of a rtic le  1 of 
a n te n n a  1 w ith  a  sw elling. T he genus R u n a n g a  is th e  
s is te r  group  o f N otopom a  an d  B a th yp o m a  (clade 9). 
Low ry & B e re n ts  (1996) show ed th a t  th e  presence 
o f a n  accessory  flagellum  on a n te n n a  1 w as a 
synapom orphy  of R u n a n g a , an d  its  absence ch a rac ­
te rized  th e  E ric th o n iu s  group; how ever, a n  accessory 
flagellum  is also  found in  o th e r  g en e ra  w ith in  
th e  tr ib e  Ischyrocerin i, inc lud ing  a ll species of 
E ric th o n iu s  an d  som e species o f N otopom a  (N otopom a  
cid a rid is  B erge, V ader & L ockhart, 2004 an d  
N otopom a lo w iy i sp. nov.), an d  its  p resence or 
absence shou ld  be checked in  fu tu re  stud ies. C lade 9 
show ed th a t  N otopom a  sh a re s  a  com m on ancesto r 
w ith  B a thypom a , as no ted  by  Low ry & B eren ts  
(1996); how ever, N otopom a  did  n o t a p p e a r as  a 
m onophyletic group. E ven  ex am in in g  a lm ost all 
descrip tions ava ilab le  in  th e  lite ra tu re , inc lud ing  th e  
new  species described  h ere in , w e could n o t find a

synapom orphy  for N otopom a. B a th yp o m a  can  be d is­
tin g u ish ed  from  N otopom a  by  th e  subchela te  m ale  
g nathopod  2 (9.1), w h e rea s  th e  carpochela te  m ale  
g nathopod  2 (9.2) ap p eared  as a  synapom orphy  for 
th e  tr ib e  S iphonoecetin i (clade 3). N everthe less , our 
p re se n t opinion is th a t  N otopom a  an d  B a thypom a  
should  be m a in ta in e d  separate ly , as  w e d id  n o t have 
all species of th e se  g en e ra  to  com pare. M oreover, we 
a re  aw are  o f som e species o f N otopom a  from  th e  
so u th -w este rn  A tlan tic  O cean th a t  aw a it descrip tion , 
w hich  shou ld  provide new  in s ig h ts  in to  th is  problem .

SYSTEMATICS
O r d e r  A m p h ip o d a  L a t r e i l l e ,  1816 

S u b o r d e r  S e n t i c a u d a t a  L o w r y  & M y e r s ,  2013 

I n f r a o r d e r  C o r o p h i i d a  L e a c h ,  1814 

F a m ily  I s c h y r o c e r i d a e  S t e b b i n g ,  1899 

D iagnosis
H ead  la te ra l cephalic lobe no t or only  w eak ly  
ex tended , eye, if  p re se n t, s itu a te d  p rox im al to  lobe; 
a n te ro v e n tra l m a rg in  m o d era te ly  to  s tro n g ly  recessed  
an d  m o d era te ly  excavated . M and ib le palp , i f  p resen t, 
a rtic le  3 sym m etrical, d is ta lly  rounded , se tae  ex ten d ­
ing  along  m ost o f p o s te ro d is ta l m arg in , posterio r 
m a rg in  w ith  se tae  of v a ria b le  leng th . G nathopod  1 
n o t en la rg ed  in  m ales o r fem ales. G nathopod  2 
en la rg ed  in  m ales . P ereopods 5 -7  n o t subchela te . 
U rosom ites u su a lly  n o t coalesced. U ropod 3 peduncle 
b ro ad  p rox im ally  an d  n arro w  d ista lly ; ram i w ith  
tin y  ap ical se tae , o u te r  ra m u s  1 -articu la te , w ith  
or w ith o u t recu rved  ap ical sp ines. Telson w ith  or 
w ith o u t row s of recu rved  hooks, w ith  or w ith o u t 
pa tch es o f sh o rt den tic les (m odified from  M yers & 
Lowry, 2003).

S u b f a m ily  B o n n i e r e l l i n a e  M y e r s  &  L o w ry , 2003 

D iagnosis
P ereopods 3 -7  w ith  b as is  rec tan g u la r. Pereopods 5 -7  
dac ty li w ith o u t accessory  sp ines on a n te r io r  m arg in . 
Coxa 5 w ith  poste rodo rsa l lobe ab sen t. U ropods 1 an d  
2, peduncle w ith  acu te  in te r-ra m a l process. U ropod 3 
o u te r  ra m u s  w ith  recu rved  sp ines (only v isib le  w ith  
h ig h  m agnifica tion). Telson w ith o u t hooks or den tic les 
(m odified from  M yers & Lowry, 2003).

In c lu d ed  genera
B onnierella  C hevreux, 1900 an d  Bogenfelsia  
J .L . B a rn a rd , 1962.

G e n u s  B o n n ie r e l l a  C h e v r e u x ,  1900 
B onnierella  C hevreux , 1900: 97. -  S tebbing,
1906: 737. -  J .L . B a rn a rd , 1962: 70. -  J .L . B a rn a rd ,
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K e y  t o  t h e  g e n e r a  o f  I s c h y r o c e r id a e  u s e d  in  t h is  a n a l y sis

1. Pereopods 5 -7  w ith accessory spines; uropods 1 and 2 peduncle w ith distoventral corona of spines; uropod 3
uniram ous; telson rectangular, wider than  long, w ith rows or patches of recurved sp ines............................................2

-  Pereopods 5 -7  w ithout accessory spines; uropods 1 and 2 peduncle w ith acute interam al process; uropod 3 biramous; 
telson triangular, longer than  wide, w ithout rows or patches of recurved sp ines............................................................. 9

2. Telson w ith two patches of recurved spines on each side....................................................................................................... 3
-  Telson w ith rows of recurved spines on distal m argin.............................................................................................................5
3. A ntenna 1 shorter and often more slender than  an tenna 2 ...............................................................Siphonoecetes group
-  A ntenna 1 subequal to antenna 2 ................................................................................................................................................... 4
4. Gnathopod 2 carpus shorter than  propodus in fem ale.........................................................................................Ericthonius
-  Gnathopod 2 carpus longer than  propodus in fem ale.................................................................................Pseudericthonius
5. A ntenna 1 article 1 w ith anterior m argin medially and distally expanded.......................................................................6
-  A ntenna 1 article 1 w ith anterior m argin not medially and distally expanded............................................................... 7
6. Gnathopod 2 subchelate in both male and fem ale................................................................................................. Bathypoma
-  Gnathopod 2 carpochelate in male and subchelate in fem ale...............................................................................Notopoma
7. Pereopods 5-7, distal part directed posteriorly..................................................................................................... Paracerapus
-  Pereopods 5-7, a t least the propodus and dactylus directed anteriorly ..............................................................................8
8. A ntenna 1, posterior m argin of peduncular article 1 lacking swelling, peduncular article 3 longer than  article 2,

accessory flagellum vestigial............................................................................................................................................. Runanga
-  A ntenna 1, posterior m argin of peduncular article 1 w ith swelling, peduncular article 3 shorter than  article 2,

accessory flagellum a b sen t.................................................................................................................................................. Cerapus
9. Gnathopod 1 carpus longer than  propodus; coxa 5 w ith posterior lobe; tip of outer ram us of uropod 3 w ith a plate

bearing spines...................................................................................................................................Pseudischyrocerus
-  Gnathopod 1 carpus shorter than  or subequal to propodus; coxa 5 w ithout posterior lobe; outer ram us of uropod 3

without accessory spines near apex, bu t w ith recurved spines...........................................................................................10
10. Coxa 4 not excavated posteriorly, basis of pereopods 3-7 rectangu lar............................................................ Bonnierella
-  Coxa 4 excavated posteriorly; basis of pereopods 3-7  not rectangular.............................................................................. 11

11. Urosomite 1 w ith two dorsal teeth; telson w ithout subapical sp ines..............................................................Bathyphotis
-  Urosomite 1 w ithout dorsal teeth; telson w ith a pair of subapical spines.....................................M yersius  gen . nov.

1964: 42. -  J .L . B a rn a rd , 1969. -  J .L . B a rn a rd , 1973. 
-  Ledoyer, 1982: 184. -  J .L . B a rn a rd  & K aram an , 
1991: 176.

Type species
Podoceropsis abyssi C hevreux , 1887.

D iagnosis
A n ten n a  1 su b eq u al to  a n te n n a  2; p ed u n cu la r 
a rtic le  1 long an d  rec tan g u la r; a rtic le  1 longer th a n  
a rtic le  2. E yes ab sen t. M an d ib u la r palp  w ell devel­
oped an d  3 -a rticu la te . G nathopod  1 ca rp u s  sh o rte r 
th a n  propodus. G nathopod  2 su b ch ela te  in  bo th  
sexes; ca rp u s  sh o rte r  th a n  propodus. Coxae 1 -7  w ider 
th a n  long. Coxa 4 p o ste rio r m a rg in  no t excavated . 
Pereopods 3 -7  b as is  rec tan g u la r. Pereopod  4 m eru s 
equa l to  m e ru s  of pereopod 3. Pereopod 5 s im ila r to 
pereopods 6 an d  7; ca rp u s long, su b rec tan g u la r, and  
w ith o u t den tic les or sp ines on p o s te ro v en tra l m arg in . 
P leosom ite w ith o u t la te ra l  ridges. P eduncle  of 
pleopods s len d er an d  n o t expanded . P leopod 2 in n e r 
ra m u s  p re se n t, as long as  o u te r ram u s. U rosom ite 1 
w ith o u t d o rsa l sp ines. U ropod 1 peduncle w ith  acu te  
in te ra m a l process; o u te r  m a rg in  o f o u te r  ram u s  
sm ooth. U ropod 2 b iram ous; o u te r  m a rg in  of ram i

sm ooth, w ith  ro b u st se tae . U ropod 3, o u te r  ram u s  
w ith  recu rved  sp ines (only v isib le w ith  h ig h  m agn ifi­
cation). Telson w ith o u t hooks or den ticles.

In c lu d ed  species
B onn ierella  abyssi (C hevreux, 1887); B onnierella  
abyssorum  (Bonnier, 1896); B onnierella  angolae  
J .L . B a rn a rd , 1962; B onnierella  californica  J.L . 
B a rn a rd , 1966; B onnierella  cam pensis sp. nov.; B o n ­
nierella  com par  M yers & C unha , 2004; B onnierella  
d im o rp h a  Ledoyer, 1982; B onnierella  lap isi (J.L . 
B a rn a rd , 1962); B onnierella  laurensi sp. nov.; B o n ­
nierella  linearis J .L . B a rn a rd , 1964; B onnierella  
p a le n q u ia  J.L . B a rn a rd , 1967.

E xc lu d ed  species
B onn ierella  long iram us  Ledoyer, 1982, incertae sedis. 

G eneral rem arks
T he genus B onnierella  w as e rec ted  by  C hevreux  
(1900) in  th e  fam ily  P h o tid ae  b ased  on th e  species 
Podoceropsis abyssi C hevreux , 1887, d iffering  from  
o th e r  g en e ra  by: th e  sh ap e  of m ale  gnathopod  2; 
re c ta n g u la r  b as is  o f pereopods 3 -7 ; an d  te lson  
tria n g u la r . L ater, J .L . B a rn a rd  (1964) tra n s fe rre d
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B onnierella  to  th e  fam ily  Ischyroceridae b ased  on th e  
p resence of sp ines on th e  o u te r  ra m u s  of u ropod 3 an d  
th e  ra m i of u ropod 3 sh o rte r  th a n  th e  peduncle . The 
sp ines on th e  o u te r  ra m u s  of u ropod 3 in  B onnierella  
a re  v isib le only  a t  h ig h  m agnification . S ubsequently , 
M yers & Low ry (2003) e rec ted  th e  subfam ily  
B on n iere llin ae  in  th e ir  phylogenetic  s tu d y  of th e  su b ­
o rd er C orophiidea. T hese a u th o rs  show ed th a t  th is  
subfam ily, com posed of B onnierella  an d  Bogenfelsia  
B a rn a rd , 1964, is th e  b a sa l b ran c h  o f th e  fam ily  
Ischyroceridae.

T he genus B onnierella  h a s  been, u n til  th e  p re se n t 
study, com posed o f te n  species, an d  th is  n u m b er 
is now  ra ise d  to  11 (Table 5). T he rea so n  is th a t  
B. long iram us  Ledoyer, 1982 show s som e ch a rac te rs  
ou ts ide  th e  d iagnosis o f B onnierella , an d  should  
be rem oved  from  th e  genus. T his species h a s  th e  
a n te ro v e n tra l m a rg in  of th e  h ea d  m o d era te ly  exca­
va ted , gnathopod  1 w ith  th e  ca rp u s longer th a n  
th e  propodus, coxae 1 -4  longer th a n  w ide, u ropod 3 
w ith  th e  ra m i longer th a n  th e  peduncle , th e  o u te r 
ra m u s  w ith  a  ru d im e n ta ry  second artic le , an d  th e  
te lso n  trap ezo id  w ith  tw o su b d is ta l c re s ts  (Ledoyer, 
1982: fig. 64). C onsidering  th a t  th e  la s t  tw o ch a rac­
te rs  do n o t fit th e  d iagnosis o f th e  fam ily  
Ischyroceridae, th e  position  of th is  species is s till 
unclear.

G eographic d is tr ibu tion  
Cosm opolite, deep  sea.

B o n n ie r e l l a  c a m p e n s is  sp. n o v . (F ig s  8 -1 0 ) 

B onnierella  sp. S ouza-F ilho & Serejo, 2010a: 180.

M a teria l exam ined
H olotype: m ale (3.7 m m ), O C EA N PR O F I, BC-SUL, 
#79, C am pos B asin , Rio de Ja n e iro , B razil, 
22°20'44.82"S, 40°01'24.72"W , 775 m, 21 N ovem ­
b e r 2002, M N R J 21218.

P aratypes: O ne fem ale (3.3 m m ) (d issected  an d  
d raw n), O CEA N PR O F I, BC-SUL, #79, C am pos 
B asin , Rio de Ja n e iro , B razil, 22°20'44.82"S, 
40°01'24.72"W , 775 m, 26 N ovem ber 2002, M N R J 
21484. O ne fem ale, O C EA N PR O F I, BC-SUL, #74, 
C am pos B asin , Rio de Ja n e iro , B razil, 22°28'3.24"S, 
40°09'23.22"W , 750 m, 12 D ecem ber 2002, M N R J
21215. O ne fem ale, O CEA N PR O F I, BC-N O RTE, #59, 
Cam pos B asin , Rio de Ja n e iro , B razil, 21°53'59.22"S, 
39°55'30,66"W , 750 m , 1 J u ly  2003, M N R J 21216. 
O ne fem ale, O C EA N PR O F II, BC #44, BC-NORTE, 
Cam pos B asin , Rio de Ja n e iro , B razil, 22°11'27"S, 
39°54'45"W , 749 m, 26 N ovem ber 2002, M N R J 21217. 
O ne m ale, O C EA N PR O F I, BC-N O RTE, #59, 
Cam pos B asin , Rio de Ja n e iro , B razil, 21°53'59.22"S,

39°55'30.66"W , 750 m, 12 D ecem ber 2002, M N R J 
21219. O ne m ale, O C EA N PR O F II, BC-N O RTE, #54, 
C am pos B asin , Rio de Ja n e iro , B razil, 21°57'23.58"S, 
39°56'0.42"W , 750 m, 29 J u ly  2003, M N R J 21220. 
O ne m ale  an d  one fem ale, O C EA N PR O F II, BC- 
SUL, #79, C am pos B asin , Rio de Ja n e iro , B razil, 
22°20'44.82"S, 40°01'24.72"W , 750 m, 21 Ju n e
2003, M N R J 21221. O ne fem ale, O C EA N PR O F I,
BC-NORTE, #60, C am pos B asin , Rio de Ja n e iro ,
B razil, 21°53'40.92"S, 39°51'42.60"W , 1050 m,
12 D ecem ber 2002, M N R J 21228. O ne fem ale, 
O C EA N PR O F II, BC-SUL, #59, C am pos B asin , 
Rio de Ja n e iro , B razil, 21°52'59.2"S, 39°55'32.2"W , 
750 m, 29 J u n e  2003, M N R J 19049. O ne m ale  an d  
one fem ale, O C EA N PR O F II, BC-SUL, #74, C am pos 
B asin , Rio de Ja n e iro , B razil, 22°28'02.22"S
40°09'23.52"W , 750 m, 18 J u n e  2003, M N R J 21230. 
O ne m ale, O C EA N PR O F I, BC-SUL, #84, C am pos 
B asin , Rio de Ja n e iro , B razil, 22°26'41.4" S
39°58 '53.28" W, 1050 m , 20 J u n e  2003, M N R J 21232.

E tym ology
T he n am e cam pensis  re fe rs  to  th e  type  locality, 
C am pos B asin , Rio de Ja n e iro , B razil.

Type locality
C am pos B asin , Rio de Ja n e iro , B razil.

D iagnosis
M axilliped o u te r  p la te  ovate, ex ten d in g  to  tw o-th ird s 
o f p a lp  a rtic le  2; p a lp  4 -a rticu la te , a rtic le  4 longer 
th a n  a rtic le  3, w ith  ap ical nail. G nathopod  2 ca rp u s 
t r ia n g u la r  an d  short; p ropodus m assive , 2.6 x ca rp u s 
leng th , palm  sh o r te r  th a n  p o ste rio r m a rg in  w ith  two 
processes, f irs t process p roxim al an d  tr id e n ta te  an d  
second process tru n c a te , se p a ra te d  by a  U -shaped  
excavation  followed by  a  concave c re n u la te d  portion , 
p a lm a r  co rner defined by  a  sh o rt acu te  sp ine , facial 
m a rg in  w ith  tw o p a irs  o f ro b u st se tae ; d ac ty lu s  s to u t 
w ith  a  sp ine on in n e r m arg in . U ropod 1 peduncle 
in te ra m a l p rocess abou t one-fifth  o f peduncle  leng th ; 
ram i w ith  one ap ical se ta . U ropod 2 in te ra m a l process 
ru d im e n ta ry ; ra m i w ith  one ap ical se ta . U ropod 3 
peduncle 1.4 x o u te r  ra m u s  leng th , o u te r  ra m u s  w ith  
four subap ica l tin y  sp ines. Telson tr ia n g u la r  w ith  two 
sh o rt subap ica l se tae .

D escription
B ased  on  holotype m ale  (3.7 m m ), M N R J 21218. H ead  
as long as  pereon ites  1 an d  2 toge ther; la te ra l 
cephalic lobe acu te ; eyes absen t; an te ro v e n tra l 
m a rg in  s trong ly  recessed . A n ten n a e  1 an d  2 m issing . 
E p istom e acu te  an d  tu rn e d  up w ard s. M andib le 
lac in ia  m obilis asym m etrica l; p a lp  a rtic le  2 longer 
th a n  artic le  3, w ith  11 s len d er se tae ; a rtic le  3

© 2014 The Linnean Society of London, Zoological Journal of the Linnean Society, 2014, 170 , 34-85



50 J. F. SOUZA-FILHO AND C. S. SEREJO

ssío
Dq
mtítí

cd

Oh

cd
tín

O
io
0)

3
H

2ft Ö 
2 T3>3 ShJ Oh

S O,

ftty S O O i"ö
% s &

o
O

& S

T3 »
<D ^

O co 
'f t ü

O co 
'f t ü

O
£

O
£

Oo
£

o< ¿3 ^
O <i>

O h O h Cg
O <1)

Oh S Oh O

¡3 5 ¡3 S ;>u  u  w  _ u

'S  t3
O h Ç  o ,  o

h\ > j  >P  cd í> «

cd co cd to cd caco co co<D <D ö ö ö
S  ÊP O $> % & 8o cd ^ nj ĥ nj m
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F ig u re  8. B o n n ie re lla  ca m p e n sis  sp. nov. Holotype: male (3.7 mm), OCEANPROF I, BC-SUL, #79, 775 m, 21 Novem­
ber 2002, MNRJ 21218. Scale bars: 0.1 mm.

sp a tu la te , w ith  long facial an d  long se tae . M axilla  1 
in n e r  p la te  w ith  one long se ta ; o u te r p la te  w ith  te n  
ro b u st se tae; p a lp  longer th a n  o u te r  p la te , w ith  four 
ro b u st ap ical se tae  an d  one s len d er facial se ta . 
M axilliped  in n e r  p la te  rec tan g u la r, w ith  th re e  ap ical 
sh o rt ro b u st se tae ; o u te r  p la te  ovate, ex ten d in g  to 
tw o -th ird s  of p a lp  a rtic le  2; p a lp  4 -a rticu la te , a rtic le  4 
longer th a n  a rtic le  3 w ith  ap ical nail. U p p er lip, low er 
lip, an d  m ax illa  2 w ith  basic  ch a ra c te rs  for th e  genus.

Coxae 1 -7  w id er th a n  long. Coxa 2 w ider th a n  
o th e r  coxae, w ith  seven  sh o rt se tae  on d is ta l m arg in . 
Coxae 5 an d  6 excavate  distally . G nathopod 1 b as is  
slender, w ith o u t se tae ; propodus subovoid, s ligh tly  
longer th a n  ca rpus, palm  evenly  ro u n d ed  an d  
c ren u la ted ; dac ty lu s  fittin g  propodus. G nathopod  2 
b as is , a n te r io r  m a rg in  w ith  som e sp a rse  se tae , 
a n te ro d is ta l ang le w ith  a  sh o rt process, poste rio r 
m a rg in  w eak ly  convex; ca rp u s tr ia n g u la r  an d  short; 
p ropodus m assive , 2.6 x ca rp u s  leng th , palm  sh o rte r  
th a n  po ste rio r m arg in , w ith  two processes, f irs t 
p rocess p rox im al an d  tr id e n ta te  an d  second process 
tru n c a te , bo th  se p a ra te d  by a  U -shaped  excavation

followed by  a  concave c re n u la te d  portion , p a lm ar 
co rner defined by a  sh o rt acu te  sp ine, facial m a rg in  
w ith  tw o p a irs  o f ro b u st se tae; d ac ty lu s  stou t, 
w ith  a  sp ine  on in n e r m arg in . Pereopods 3 an d  4 
s im ila r in  sh ap e  an d  leng th ; b as is  long an d  slender, 
as long as m e ru s  an d  ca rp u s  toge ther, bo th  an te rio r  
an d  po ste rio r m a rg in s  w ith o u t se tae ; m e ru s  w ith  
a n te rio r  m a rg in  produced; propodus longer th a n  
carpus; dac ty lu s s ligh tly  sh o r te r  th a n  propodus. 
P ereopods 5 -7  m issing.

E p im e ra  1-3  rounded . U ropods 1 an d  2 reach in g  
equa lly  apex  o f u ropod 3. U ropod 1 peduncle  in n e r 
m a rg in  w ith  four sh o rt ro b u st m a rg in a l se tae  an d  one 
d is ta l se ta , o u te r  m a rg in  w ith  only  one m a rg in a l se ta ; 
in te ra m a l process ab o u t one-fifth  peduncle leng th ; 
ram i w ith  one ap ical se ta ; in n e r  ra m u s  longer th a n  
o u te r  ram u s, w ith  one sh o rt ro b u st s e ta  abou t 
m id len g th  of ram u s; o u te r  ra m u s  n aked . U ropod 2, 
in n e r  m a rg in  w ith  one sh o rt ro b u st m a rg in a l s e ta  an d  
one ro b u st ap ical se ta ; in te ra m a l process ru d im e n ­
ta ry ; ram i w ith  one ap ical se ta ; in n e r  ra m u s  longer 
th a n  o u te r  ram u s, w ith  one single sh o rt ro b u st
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F ig u re  9. B o n n ie re lla  c a m p e n sis  sp. nov. Holotype: male (3.7 mm), OCEANPROF I, BC-SUL, #79, 775 m, 21 Novem­
ber 2002, MNRJ 21218. Paratype: female (3.3 mm) OCEANPROF I, BC-SUL, #79, 775 m, 26 November 2002, 
MNRJ 21484. Scale bars: 0.1 mm.

se ta  ab o u t m id len g th  of ram u s. U ropod 3 peduncle 
1.4 x le n g th  of o u te r  ram u s, w ith  th re e  ro b u st m a r­
g in a l se tae ; in n e r  ra m u s  longer th a n  o u te r  ram u s, 
naked ; o u te r  ra m u s  w ith  four tin y  subap ica l sp ines. 
Telson tr ia n g u la r , w ith  tw o sh o rt subap ica l se tae .

Sexu a lly  d im orph ic  characters
F em ales  differ from  m ales by th e  m ore-in fla ted  body, 
an d  in  th e  sh ap e  of gnathopod  2, in  w hich  th e  
propodus is 1.9 x le n g th  of th e  ca rpus, an d  th e  palm  
is even ly  rounded , w ith  tw o c re n u la te d  po rtions se p a­
ra te d  by  a  shallow  oblique excavation  w ith  a  sm all 
spine.

A d d itio n a l description
B ased  on fem ale p a ra ty p e  (3.3 m m ), M N R J 21484. 
Pereopod  5, b as is  su b rec tan g u la r; m e ru s  longer th a n  
ca rpus, w ith  p o ste rio r m a rg in  produced; ca rp u s 
0.37 x p ropodus leng th ; propodus long; dac ty lu s abou t 
o n e-q u a rte r  o f propodus leng th . Pereopod 6, b as is  rec­
ta n g u la r ; m e ru s  sh o rte r  th a n  bas is , w ith  posterio r

m a rg in  produced; ca rp u s  0.57 x propodus leng th ; 
propodus long; dac ty lu s  m ore th a n  one-th rid  
propodus leng th . Pereopod  7, b as is  rec tan g u la r, pos­
te rio r  m a rg in  w ith  th re e  s len d er se tae ; m e ru s  longer 
th a n  basis; p ropodus long; dac ty lu s m ore th a n  one- 
th ird  propodus leng th .

R em a rks
B onn ierella  cam pensis sp. nov. show s som e sim ila r­
ities  w ith  B. lap isi, such  as th e  sh ap e  o f gnathopods 1 
an d  2 in  th e  m ale, an d  th e  b as is  o f pereopods 5 an d  6 
rec tan g u la r; how ever, B. cam pensis sp. nov. h a s  th e  
palm  of gnathopod  2 w ith  tw o b lu n t p rocesses, and  
th e  p a lm a r  co rner is defined by a  sh o rt p rocess in  th e  
m ale, w h ereas  B. lap is i h a s  tw o acu te  processes an d  
th e  p a lm a r  co rner is defined by  a  la rg e  acu te  process. 
Also, B. cam pensis sp. nov. h a s  less se tose ram i of 
u ropods 1 an d  2, an d  th e  o u te r  ra m i o f u ropod 3 
m e asu res  0.7 x th e  peduncle  leng th . M oreover, th e  
fem ale gnathopod  2 of B. cam pensis sp. nov. lacks an  
excavation  on th e  palm .
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F ig u re  10. B o n n ie re lla  ca m p e n sis  sp. nov. Holotype: male (3.7 mm), OCEANPROF I, BC-SUL, #79, 775 m, 21 Novem­
ber 2002, MNRJ 21218. Paratype: female (3.3 mm) OCEANPROF I, BC-SUL, #79, 775 m, 26 November 2002, 
MNRJ 21484. Scale bars: 0.1 mm.

B onnierella  cam pensis  sp. nov. is also closely 
re la te d  to  B. californica, in  th e  sh ap e  o f gnathopods 1 
a n d  2, b as is  o f pereopods 5 an d  6, an d  uropods 1 
a n d  3. N everthe less , B. cam pensis sp. nov. h as  
gnathopod  1 sp a rse ly  setose, w ith  th e  d ac ty lu s  short, 
b o th  m a rg in s  of th e  b as is  o f pereopod 3 sp a rse ly  
se tose, th e  tip  of th e  te lso n  acu te , an d  th e  ra m i of 
u ropod  3 elongate . A dditionally , B. cam pensis sp. nov. 
d iffers from  all o th e r  species o f th e  genus in  h av in g  an  
e longate  an d  ovate o u te r  p la te  o f th e  m axilliped  
(Table 5).

G eographic d is tr ibu tion
S o u th -w este rn  A tlan tic : C am pos B asin , Rio de
Ja n e iro , B razil.

B o n n ie r e l l a  l a u r e n s i  sp . n o v . (F ig s  11-13) 

Type m a ter ia l
H olotype: M ale (3.1 m m ; d issec ted  an d  draw n), 
O C EA N PR O F II, BC-SUL, #84, C am pos B asin , Rio de

Ja n e iro , B razil, 22°26'41.4"S. 39°58'53.28"W , 1050 m, 
20 J u n e  2003, M N R J 21231.

P aratypes: Two fem ales (one fem ale d issec ted  an d  
d raw n , 3.2 m m ), O C EA N PR O F II, BC-SUL, #84, 
C am pos B asin , Rio de Ja n e iro , B razil, 22°26'57.6"S, 
39°58'53.28"W , 1050 m , 20 J u n e  2003, M N R J 21422. 
Two m ales, O C EA N PR O F I, BC-SUL, #71, 
C am pos B asin , Rio de Ja n e iro , B razil, 22°39'47.22"S, 
40°04'14.22"W , 1350 m, 23 N ovem ber 2002, M N R J 
21207. O ne fem ale, O C EA N PR O F II, BC-NORTE, 
#44, C am pos B asin , Rio de Ja n e iro , B razil, 
22°11'27"S, 39°54'45"W , 749 m, 1 J u ly  2003,
M N R J 21210. O ne fem ale, O C EA N PR O F I, BC- 
SUL, #66, C am pos B asin , Rio de Ja n e iro , B razil, 
22°45'37.2"S, 40°10'12"W , 1350 m, 22 N ovem ber 
2002, M N R J 21485.

E tym ology
B onnierella  laurensi sp. nov. is nam ed  in  honour o f D r 
J e r ry  L a u re n s  B a rn a rd  (1928-1992), one of th e  m ost
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F ig u re  11. B o n n ie re lla  la u re n s i  sp . nov. Holotype: male (3.1mm ), OCEANPROF II, BC-SUL, #84, 1050 m, 
20 June 2003, MNRJ 21231.

im p o rta n t am phipodologists in  th e  la s t  century , who 
m ade  im p o rta n t co n trib u tio n s to  th e  sy stem atics  of 
th is  genus.

Type locality
C am pos B asin , Rio de Ja n e iro , B razil.

D iagnosis
M axilliped o u te r  p la te  ovate, reach in g  m ore th a n  h a lf  
of palp  a rtic le  2; p a lp  4 -a rticu la te , a rtic le  4 sligh tly  
sh o r te r  th a n  a rtic le  3, w ith  ap ical nail. G nathopod  1 
propodus tria n g u la r , se tose, an d  longer th a n  carpus, 
p a lm  acu te  an d  cren u la ted ; d ac ty lu s  fittin g  palm . 
G nathopod  2 ca rp u s  tr ia n g u la r  an d  short; propodus 
m assive , 2.6 x ca rp u s  leng th , p a lm  sh o rte r  th a n  pos­
te rio r  m a rg in  w ith  tw o processes, f irs t one proxim al 
an d  tria n g u la r , d e n ta te  on an te r io r  p a r t,  second one 
b lu n t, b o th  se p a ra te d  by a  deep U -shaped  excavation  
followed by  a  concave c re n u la te  portion , p a lm ar

corner defined by  a  w ell-developed acu te  process, 
facial m a rg in  w ith  one p a ir  o f sh o rt an d  long ro b u st 
se tae , in n e r  su rface  w ith  tw o ro b u st se tae ; dac ty lu s 
s to u t w ith  a  sp ine  ab o u t tw o -th ird s  its  leng th . 
Pereopod  6, b as is  w ith  poste rio r m a rg in  sinuous. 
U ropod 1 peduncle  in te ra m a l p rocess abou t one- 
fifth  o f peduncle leng th ; ram i w ith  one ap ical se ta . 
U ropod 2 in te ra m a l process sh o rt an d  b lu n t. U ropod 3 
peduncle 1.2 x o u te r  ra m u s  leng th ; o u te r  ra m u s  w ith  
five subap ica l t in y  sp ines. Telson tria n g u la r , longer 
th a n  w ide w ith  tw o do rsa l s len d er se ta e  an d  th re e  
p a irs  o f pappose se tae , tip  acu te .

D escription
B ased  on holotype m ale  (3.1 m m ). H ead  longer th a n  
p ereo n ites  1 an d  2 toge ther; la te ra l cephalic  lobe 
acu te ; eyes absen t; a n te ro v e n tra l m a rg in  s trong ly  
recessed. A n ten n a e  1 an d  2 m issing . E p istom e acu te  
an d  tu rn e d  up w ard s. M andib le la c in ia  m obilis
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Gn1
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F ig u re  12. B o n n ie re lla  la u re n s i  sp. nov. Holotype: male (3.1 mm), OCEANPROF II, BC-SUL, #84, 1050 m. 
20 June 2003, MNRJ 21231.

asym m etric ; p a lp  a rtic le  2 longer th a n  a rtic le  3, w ith  
m a n y  s len d er se tae ; a rtic le  3 s p a tu la te  w ith  long sub  
to  ap ical se ta e  an d  a  row  of facial se tae . M ax illa  1 
in n e r  p la te  w ith  one long se ta ; o u te r  p la te  w ith  n ine  
ro b u st se tae ; p a lp  longer th a n  o u te r  p la te  w ith  four 
ap ical ro b u st se tae  an d  tw o facial s len d er se tae . 
M axilliped  in n e r p la te  re c ta n g u la r  w ith  tw o ap ical 
sh o rt ro b u st se tae ; o u te r  p la te  ovate, rea ch in g  m ore 
th a n  o n e-h a lf  o f p a lp  a rtic le  2; p a lp  4 -a rticu la te , 
artic le  4 s ligh tly  sh o rte r  th a n  a rtic le  3 w ith  ap ical 
n a il. U p p er lip, low er lip, an d  m ax illa  2 w ith  basic  
ch a ra c te rs  for th e  genus.

Coxae 1 -7  w ider th a n  long. Coxae 5 -6  excavate  d is­
tally. G nathopod  1 b as is  slender; propodus tr ia n g u la r , 
setose, an d  longer th a n  ca rpus, p a lm  acu te  an d  
c ren u la ted ; d ac ty lu s  fittin g  palm . G nathopod  2 b as is  
w ith  five se ta e  on p o ste rio r m arg in , an te ro d is ta l 
ang le w ith  a  sh o rt process; ca rp u s tr ia n g u la r  an d  
short; propodus m assive , 2.6 x ca rp u s  leng th , palm  
sh o r te r  th a n  po ste rio r m a rg in  w ith  tw o processes, 
f irs t one p roxim al an d  tr ia n g u la r  d e n ta te  on an te rio r  
p a r t, second one b lu n t, b o th  se p a ra te d  by  a  deep 
U -shaped  excavation  followed by  a  concave c re n u la te  
portion , p a lm a r  co rner defined by w ell-developed
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fGn2

Ur3

Ur1

U r2

F ig u re  13. B o n n ie re lla  la u re n s i  sp. nov. Holotype: male (3.1mm ), OCEANPROF II, BC-SUL, #84, 1050 m, 
20 June 2003, MNRJ 21231. Paratype: female (3.2 mm), OCEANPROF II, BC-SUL, #84, 1050 m, 20 June 2003, 
MNRJ 21422.

acu te  process, facial m a rg in  w ith  one p a ir  o f one sh o rt 
se ta  an d  one long ro b u st se ta , in n e r  face w ith  two 
ro b u st se tae ; dac ty lu s s to u t w ith  a  sp ine  abou t two- 
th ird s  its  leng th . Pereopod  3 b as is  re c ta n g u la r  and  
slender, longer th a n  m e ru s  an d  ca rp u s toge ther; 
m e ru s  w ith  an te rio r  m a rg in  produced; propodus 
longer th a n  carpus; dac ty lu s  sh o r te r  th a n  propodus. 
Pereopods 4 an d  5 m issing . Pereopod  6, b as is  w ith  
p o ste rio r m a rg in  sinuous; m e ru s  longer th a n  ca rp u s 
w ith  p o ste rio r m a rg in  produced; ca rp u s  0.7 x 
propodus leng th ; propodus long; d ac ty lu s  ab o u t two- 
th ird s  propodus leng th . Pereopod  7 m issing .

E p im e ra  1 -3  rounded . U ropods 1 an d  2 reach in g  
apex  of uropod 3 equally. U ropod 1 peduncle in n e r  
m a rg in  w ith  th re e  m a rg in a l an d  one d is to la te ra l

ro b u st se tae , o u te r  m a rg in  w ith  five m a rg in a l an d  one 
d is to la te ra l se tae ; in te ra m a l process abou t one-fifth  o f 
peduncle leng th ; ram i w ith  one ap ical se tae ; in n e r  
ra m u s  longer th a n  o u te r  ram u s, w ith  tw o sh o rt 
ro b u st se tae  abou t halfw ay  along  ra m u s  leng th ; o u te r 
ra m u s  w ith  th re e  sh o rt ro b u st se ta e  abou t halfw ay  
along  ra m u s  leng th . U ropod 2 in n e r  m a rg in  longer 
th a n  o u te r  ram u s, bo th  w ith  tw o m a rg in a l ro b u st 
se tae  an d  one ap ical se ta ; in te ra m a l process sh o rt and  
b lu n t. U ropod 3 peduncle 1.2 x o u te r  ra m u s  leng th , 
w ith  one m a rg in a l an d  one d is to la te ra l ro b u st se tae; 
in n e r  ra m u s  longer th a n  o u te r  ram u s, naked ; o u te r 
ra m u s  w ith  five subap ica l t in y  sp ines. Telson t r ia n ­
gular, longer th a n  w ide, w ith  tw o d o rsa l s len d er se tae  
an d  th re e  p a irs  o f pappose se tae , tip  acu te .
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S exu a lly  d im orph ic  characters
F em ales  d iffers from  m ales in  tw o w ays: f irs t by  a 
m ore in fla ted  body; an d  second in  th e  sh ap e  of 
gnathopod  2, w h ich  h a s  th e  b as is  s len d er w ith  se tae  
on bo th  an te r io r  an d  p o ste rio r m arg in s, p ropodus 
1.6 x ca rp u s  leng th , an d  palm  acu te  w ith  two 
c re n u la te  po rtions se p a ra te d  by a  tr ia n g u la r  process 
followed by  a  shallow  oblique excavation , an d  p a lm ar 
co rner w ith  tw o ro b u st se tae .

R em a rk s
B onn ierella  laurensi sp. nov. is closely re la te d  to 
B. cam pensis sp. nov. in  h av in g  pereopod 6 w ith  a 
sinuous b as is  an d  uropod 3 w ith  e longate  ram i; 
how ever, i t  d iffers from  B. cam pensis sp. nov. by  th e  
gnathopod  1 w ith  a  tr ia n g u la r  propodus, th e  sh ap e  of 
th e  p a lm a r  processes of gnathopod  2, se tose uropods 1 
an d  2, th e  peduncle of u ropod 3 w ith  one ro b u st se ta  
on  th e  a n te r io r  m arg in , th e  o u te r  ra m u s  1.2 x p ed u n ­
cle leng th , an d  th e  m ore se tose te lson . Also, th e  
fem ale of B. laurensi sp. nov. h a s  gnathopod  1 w ith  
th e  b as is  setose, th e  p a lm a r  m a rg in  w ith  a  well- 
developed tr ia n g u la r  process, an d  only  tw o ro b u st 
se ta e  on  th e  p a lm a r  corner.

B onnierella  laurensi sp. nov. also  resem bles  B. 
lap isi in  th e  sh ap e  of gnathopods 1 an d  2, an d  th e  
m axilliped . N ev erth e less , i t  is q u ite  d iffe ren t in  th e  
less se tose gnathopods, th e  U -sh ap ed  excavation  in  th e  
palm  of th e  m ale  gnathopod  2, m ore e longate  ra m i of 
u ropods 1 -3 , an d  th e  se tose te lson . F em ales  o f B. 
laurensi h av e  a  tr ia n g u la r  process on  th e  p a lm  of 
gnathopod  2, w h erea s  B. lap isi h a s  a  deep  V -shaped 
excavation .

T he sh ap e  of th e  m ale  gnathopod  2 of B. 
laurensi sp. nov. an d  B. californica, as w ell as th e  
b as is  o f pereopod 6, a re  v ery  sim ilar. O n th e  o th e r 
han d , B. laurensi sp. nov. show s p ronounced  sexual 
d im orph ism , less se tose gnathopods, a  tr ia n g u la r  
propodus, an d  a  sh o rt dac ty lu s o f gnathopod  1, a s  well 
as th e  te lso n  w ith  a n  acu te  tip  (Table 5).

G eographic d is tr ibu tion
S o u th  A tlan tic : C am pos B asin , Rio de Ja n e iro , B razil.

B o n n ie r e l l a  l in e a r is  J .L . B a r n a r d ,  1964 
(F ig s  14-15)

B onnierella  linearis J.L . B a rn a rd , 1964: 43, fig. 33. 
B onnierella  linearis linearis J .L . B a rn a rd , 1966: 63.

Hb

Mxp

Mx1Md

F ig u re  14. Bonnierella linearis J.L. Barnard, 1964. Holotype: male (4 mm), station V-15-69, off Peru, 10°13'S, 80°05'W, 
6324 m, 9 December 1958, AMNH 12348. H abitus redraw n from Barnard (1964), w ith permission from the American 
Museum of N atural History.
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mGn2

mGn1

fGn2

fUr3

mUr2

mUrl

F ig u re  15. Bonnierella linearis J.L. Barnard, 1964. Holotype: male (4 mm), station V-15-69, off Peru, 10°13'S, 80°05'W, 
6324 m, 9 December 1958, AMNH 12348. Paratype: female (3.8 mm), station V-15-69, off Peru, 10°13'S, 80°05'W, 6324 m, 
9 December 1958, BN Vema coi., AMNH 12351.

M a teria l exam ined
Holotype: M ale (4 m m ), s ta tio n  V-15-69, off P eru , 
10°13'S, 80°05'W, 6324 m, 9 D ecem ber 1958,
AM NH 12348.

P aratypes: E ig h te en  m ales an d  13 fem ales, s ta tio n  V- 
15-69, off P eru , 10°13'S, 80°05'W, 6324 m, 9 D ecem ber 
1958, RV  Vema  coi., A M N H  12351.

Type locality
Off P eru , 10°13'S, 80°05'W.

D escription
B ased  on holotype m ale  (4 m m ). H ead , la te ra l 
cephalic lobe acu te ; eyes absen t; an te ro v e n tra l 
m a rg in  s trong ly  recessed . A n ten n ae  1 an d  2 m issing.

E p istom e acu te  an d  tu rn e d  up w ard s. M andib le  palp  
a rtic le  1 w ith  m a rg in a l se tae; a rtic le  2 sh o r te r  th a n  
a rtic le  3, w ith  m a rg in a l an d  facial se tae; a rtic le  3 
sp a tu la te , w ith  long sub  to  ap ica l row  o f se tae . 
M ax illa  1 in n e r  p la te  w ith  one d is ta l se ta . M axilliped 
in n e r p la te  rec tan g u la r, w ith  th re e  ap ical sh o rt ro b u st 
se tae; o u te r  p la te  ovate, ex ten d in g  to  ab o u t one-th ird  
of p a lp  a rtic le  2; p a lp  4 -a rticu la te , a rtic le  4 longer 
th a n  artic le  3 w ith o u t ap ical n a il. U pper lip, low er lip, 
an d  m ax illa  2 w ith  basic  ch a rac te rs  for th e  genus.

Coxae 1 -7  w ider th a n  long. Coxa 5 excavate  d is­
tally. G nathopod  1 b as is  slender; propodus subovoid, 
slig h tly  longer th a n  ca rpus, bo th  w eak ly  setose; palm  
evenly  rounded  an d  c ren u la ted ; d ac ty lu s  f ittin g  
propodus. G nathopod  2 b as is  a n te r io r  m a rg in  w ith o u t 
se tu les , an te ro d is ta l ang le produced, po ste rio r m arg in
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alm ost s tra ig h t; ca rp u s  tr ia n g u la r  an d  short; 
p ropodus m assive , 3.2 x ca rp u s leng th , p a lm  longer 
th a n  po ste rio r m arg in , w ith  tw o processes se p a ra te d  
by  a  U -sh ap ed  excavation , f irs t p rocess p rox im al an d  
c ren u la te , an d  second process acute; p a lm a r  corner 
defined by  a  w ell-developed spine; dac ty lu s  stou t, 
rea ch in g  p a lm a r  corner. Pereopods 3 an d  4 s im ila r in  
sh ap e  an d  leng th ; b as is  rec tan g u la r, long, an d  
slender, longer th a n  m e ru s  an d  ca rp u s together, 
a n te r io r  m a rg in  w ith  som e slen d er se tae; m eru s 
w ith  a n te r io r  m a rg in  s lig h tly  produced; p ropodus 
longer th a n  carpus; dac ty lu s sh o r te r  th a n  pro­
podus. Pereopod  5, b as is  rec tan g u la r, poste rio r 
m a rg in  s tra ig h t; m e ru s  longer th a n  carpus; ca rpus 
0.56 x propodus leng th ; p ropodus long; dac ty lu s  abou t 
o n e-h a lf  p ropodus leng th . Pereopod 6 b as is  re c ta n g u ­
lar, p o ste rio r m a rg in  s tra ig h t; m e ru s  1.5 x ca rpus 
leng th ; ca rp u s 0.54 x propodus leng th ; p ropodus 
long; dac ty lu s m ore th a n  o n e-h a lf  p ropodus leng th . 
Pereopod  7 b as is  rec tan g u la r, poste rio r m arg in  
s tra ig h t; m e ru s  1.5 x ca rp u s  leng th ; ca rp u s  0.6 x 
p ropodus leng th ; propodus long; d ac ty lu s  ab o u t one- 
th r id  p ropodus leng th .

E p im e ra  1 -3  rounded . U ropods 1 an d  2 reach in g  
eq u a lly  apex  of u ropod 3. U ropod 1 peduncle in n e r 
m a rg in  w ith  th re e  m a rg in a l ro b u st se tae  an d  one 
d is ta l ro b u st se ta , o u te r m a rg in  w ith  two m a rg in a l 
se tae ; in te ra m a l process abou t one-six th  peduncle 
leng th ; ram i lack ing  ap ical se tae; in n e r  ra m u s  sh o rte r  
th a n  o u te r  ram u s, w ith o u t se tae ; o u te r  ra m u s  w ith  
tw o ro b u st se tae . U ropod 2 peduncle in n e r  m arg in  
w ith  one m a rg in a l ro b u st se ta e  an d  tw o d is to la te ra l 
ro b u st se tae; in te ra m a l process li t t le  developed; ram i 
w ith  one ap ical se tae ; in n e r  ra m u s  longer th a n  o u te r 
ram u s, w ith  tw o ro b u st se tae ; o u te r  ra m u s  w ith  one 
ro b u st se tae . U ropod 3 peduncle  2 x o u te r ram u s  
leng th , w ith  tw o d is ta l ro b u st se tae ; in n e r  ram u s  
longer th a n  o u te r ram u s, w ith  tw o m a rg in a l se tae; 
o u te r  ra m u s  w ith  subap ica l tin y  sp ines. Telson t r ia n ­
gular, w ith  four subap ica l an d  four la te ra l se tae , tip  
acu te .

S exu a lly  d im orph ic  characters
F em ale  w ith  pronouced sexual d im orph ism . D iffers 
from  m ale  by  less ro b u st gnathopod  2, w hich  lacks th e  
p a lm a r  corner, an d  th e  tw o p a lm a r  processes a re  
subacu te , in s te a d  of c ren u la te .

A d d itio n a l description
B ased  on p a ra ty p e  fem ale (3.8 m m ), A M N H  12351. 
A n te n n a  1 a rtic le  1 ab o u t 0.5 x a rtic le  2 leng th ; 
a rtic le  3 longer th a n  a rtic le  2; accessory  flagellum  
2-a rtic u la te , f irs t a rtic le  long an d  second artic le  ru d i­
m en ta ry ; p r im a ry  flagellum  longer th a n  peduncle, 
w ith  e ig h t artic les. A n te n n a  2 a rtic le  4 sh o r te r  th a n

artic le  5; flagellum  sh o rte r  th a n  peduncle , w ith  seven 
articles.

R em a rks
B onnierella  linearis J .L . B a rn a rd , 1964 w as described  
from  off P eru . L a te r  on, J .L . B a rn a rd  (1966) described  
B. californica  from  th e  T an n er B asin  of so u th e rn  C ali­
fo rn ia  as a  subspecies of B. linearis. N everthe less , th e  
d is tin c tiv e  c h a ra c te r  s ta te s  d e ta iled  by J .L . B a rn a rd  
seem  to be sufficient to  w a r ra n t  specific r a n k  for th ese  
taxa .

Indeed , B. linearis is very  close to  B. californica, 
b u t th e se  species a re  q u ite  d iffe ren t from  each  o th e r 
in  a  n u m b er of c h a ra c te r  s ta te s . As a  whole, 
B. californica  is d is tin g u ish e d  from  B. linearis by: 
a rtic le  1 of m a n d ib u la r  p a lp  lack ing  se tae  an d  abou t 
0.15 x le n g th  of a rtic le  2; m ale  gnathopod  2 w ith  a 
loba te  process n e a r  th e  h inge  of th e  d ac ty lu s  (versus 
a  m u ltic re n u la te  process); gnathopod  1 of bo th  
m ales an d  fem ales m ore setose; b as is  o f pereopods 3 
w ith  sev era l se tae  along  b o th  a n te r io r  an d  posterio r 
m arg in s; o u te r  ra m u s  of uropod 1 0.7 x peduncle 
le n g th  (versus 0.3x); o u te r  ra m u s  of uropod 3 
0.6 x peduncle le n g th  (versus 0.5x); an d  te lso n  w ith  a 
rounded  tip  (versus acu te  tip).

Also, th e  fem ale o f B. californica  can  be se p a ra te d  
from  B. linearis by  gnathopod  2 w ith  a  w ell-developed 
p a lm a r  corner. A lthough  J .L . B a rn a rd  (1966) consid­
ered  th is  ch a ra c te r  a  m a tte r  o f age difference, th e  
p a ra ty p e  fem ale o f B. linearis (3.4 m m ) is la rg e r  th a n  
th a t  of B. californica  (2.75 m m ). T herefore, w e consid­
ered  th e se  ch a ra c te rs  as  valid  in  se p a ra tin g  th ese  
species from  each  other. F or com parison  w ith  o th e r 
species, see Table 5.

G eographic d is tr ibu tion
K now n only from  th e  type locality.

S ubfam ily  I sc h y r o c er in a e  S t e b b in g , 1899 

T r ibe  I sc h y r o c er in i S t e b b in g , 1899 

D iagnosis
Pereopod 5 ca rp u s  long, su b rec tan g u la r. P ereopods 
5 -7  dac ty li lack ing  accessory sp ines on an te rio r  
m arg in . U ropods 1 an d  2 peduncle w ith  acu te  
in te ra m a l process, w ith o u t d is to v en tra l corona of 
cu ticu la r sp ines. U ropod 3 peduncle long, b ro ad  proxi- 
mally, n a rro w  distally . Telson en tire , w ith o u t row s of 
hooks or p a tch es of den tic les (M yers & Lowry, 2003).

In c lu d ed  genera
B a th yp h o tis  S tep h en sen , 1944; Coxischyrocerus J u s t ,  
2009; Isaeopsis K.H . B a rn a rd , 1916; Ischyrocerus  
Krpyer, 1838; Ja s sa  L each, 1814; M icrojassa  
S tebbing, 1899; M yersius  gen. nov.; N eoischyrocerus
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C onlan, 1995; Paradryope Stebbing , 1888; P ara jassa  
S tebbing , 1899; P seudischyrocerus S chellenberg , 
1931; R uffo ja ssa  V ader & M yers, 1996; S cu tisc h y ­
rocerus M yers, 1995; Ti'opischyrocerus J u s t ,  2009; 
Ventojassa J .L . B a rn a rd , 1970; Veronajassa V ader & 
M yers, 1996.

G e n u s  B a t h y p h o t is  S te p h e n s e n ,  1944

B a th yp h o tis  S tep h en sen , 1944: 25.
Pseudischyrocerus -  B e lla n -S an tin i & Ledoyer, 1986: 
397 (p a r tim ) (not S chellenberg , 1931).

Type species
B a th yp h o tis  tr id en ta ta  S tep h en sen , 1944.

D iagnosis
A n ten n a  1 su b eq u al to  a n te n n a  2; p ed u n cu la r 
a rtic le  1 long an d  rec tan g u la r; accessory flagellum  
w ith  b e tw een  th re e  an d  six  a rtic les. E yes p resen t. 
M an d ib u la r p a lp  w ell developed an d  3 -a rticu la te . 
G nathopod  1 ca rp u s sh o rte r  th a n  propodus. 
G nathopod  2 m ale  subchela te ; ca rp u s longer th a n  
propodus. Coxae 1 -4  longer th a n  w ide an d  coxae 5 -7  
w ider th a n  long. Coxa 4 p o ste rio r m a rg in  excavated . 
Coxa 5 w ith  poste rodo rsa l lobe ab sen t. Pereopods 3 
an d  4 w ith  m e ru s  equa l in  size. Pereopods 5 -7  
dac ty lu s  d is ta l p a r t  (a t le a s t th e  propodus and  
dac ty lus) d irec ted  an terio rly ; dac ty lu s  w ith o u t acces­
sory  sp ines. Pereopod  5 ca rp u s  expanded , longer 
th a n  propodus, w ith o u t den tic les o r sp ines on a 
p o ste ro v en tra l m arg in . P leosom ite w ith o u t la te ra l 
ridges. P leopods peduncle  s len d er an d  n o t expanded . 
U rosom ite 1 w ith  d o rsa l sp ines.

In c lu d ed  species
B a th yp h o tis  crenatipes comb. nov. (B ellan -S an tin i & 
Ledoyer, 1986) an d  B. tr id en ta ta  S tep h en sen , 1944.

R em a rks
T he clad istic  an a ly sis  show ed th a t  B a th yp h o tis  and  
M yersius  gen. nov. a re  s is te r  g roups (clade 14), sh a rin g  
th e  poste rio r m a rg in  o f coxa 4 excavated  an d  coxae 1 -4  
longer th a n  w ide as  synapom orph ies. B a th yp h o tis  
can  be d is tin g u ish e d  from  M yersius  gen. nov. by  
u rosom ite  1 w ith  tw o d o rsa l te e th , o u te r  ra m u s  of 
u ropod 3 w ith  a  recu rved  an d  w eak ly  d e n ta te  tip , and  
te lson  w ith o u t subap ica l sp ines.

G eographic d istr ib u tio n
A rctic O cean; A tlan tic  O cean, w est o f C ape P oin t, 
S o u th  Africa; P rin ce  E d w ard  Island , su b a n ta rc tic  
region.

G e n u s  M y e r s i u s  g e n . n ov .
Type species
M yersius d en tica u d a tu s  sp. nov., by  m onotypy. 

E tym ology
N am ed in  honour of D r A lan  A. M yers, in  recognition  
of h is  im m ense co n trib u tio n s to  th e  sy stem atics  of th e  
Corophioidea.

D iagnosis
A n ten n a  1 su b eq u al to  a n te n n a  2; p ed u n cu la r 
a rtic le  1 long an d  rec tan g u la r; accessory flagellum  
2 -a rticu la te , a rtic le  1 longer th a n  a rtic le  2. M an d ib u ­
la r  palp  w ell developed an d  3 -a rticu la te . E yes ab ­
sen t. G nathopod  1 ca rp u s  sh o r te r  th a n  propodus. 
G nathopod  2 m ale  subchela te ; ca rp u s sh o r te r  th a n  
propodus. Coxae 1 -5  longer th a n  w ide an d  coxae 6 
an d  7 w ider th a n  long. Coxa 4 p o ste rio r m arg in  
excavated . Coxa 5 w ith  poste rodo rsa l lobe absen t. 
Pereopods 3 an d  4 w ith  m e ru s  eq u a l in  size. 
Pereopods 5 -7  w ith  a t  le a s t th e  propodus an d  
dac ty lu s  d irec ted  an terio rly ; dac ty lu s  w ith o u t acces­
sory  sp ines. Pereopod  5 ca rp u s long, su b rec tan g u lar, 
an d  w ith o u t den tic les or sp ines on a  p o ste ro v en tra l 
m arg in . P leosom ite w ith o u t la te ra l ridges. Pleopods 
peduncle s len d er an d  no t expanded . P leopod 2 in n e r 
ra m u s  p re se n t, a s  long as  o u te r  ram u s. U rosom ite 1 
w ith o u t d o rsa l sp ines. U ropod 1 peduncle w ith  acu te  
in te ra m a l process; o u te r  m a rg in  of o u te r  ram u s  
sm ooth. U ropod 2 b iram ous; o u te r  m a rg in  of ra m u s  
sm ooth  w ith  ro b u st se tae . Telson longer th a n  w ide 
(trian g u la r), e n tire  an d  w ith  tw o subap ica l sp ines.

G eographic d istr ib u tio n
S o u th -w este rn  A tlan tic : C am pos B asin , Rio de
Ja n e iro , B razil.

R em a rks
See re m a rk s  on B athypho tis .

M y e r s i u s  d e n t i c a u d a t u s  sp. n ov . (F ig s  16 -18) 

E tym ology
T he specific n am e d en tica u d a tu s  is  derived  from  th e  
L a tin  ‘d e n ti’ (= te e th )  an d  ‘ca u d a’ (= ta il, te lson), and  
refers  to  th e  su b d is ta l sp ines on  th e  telson.

M a teria l exam ined
Holotype: M ale (2.5 m m ), O C EA N PR O F II, BC-SUL, 
#59, C am pos B asin , Rio de Ja n e iro , B razil, 
21°53'58.38"S, 39°55'32.22"W , 29 J u n e  2003, 750 m, 
M N R J 21424.

P aratype: O ne fem ale (3.2 m m ) (dissected  and  
illu s tra te d ), O C EA N PR O F I, BC-N O RTE, #59,
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Figure 16. M yersius d e n t ic a u d a tu s  sp. nov. Holotype: male (2.5 mm), OCEANPROF II, BC-SUL, #59, 29 June 2003, 
750 m, MNRJ 21424.

Cam pos B asin , Rio de Ja n e iro , B razil, 21°53'59.22"S, 
39°55'30.36"W , 12 D ecem ber 2002, 750 m , M N R J
21227.

Type locality
Cam pos B asin , Rio de Ja n e iro , B razil.

D iagnosis
G nathopod  1 b as is  m o d era te ly  stou t, poste rio r 
m a rg in  convex, sm ooth; p ropodus palm  acu te , w ith  
tw o po rtions se rra te , se p a ra te d  by a  shallow  d e n ta te  
excavation , w ith o u t p a lm a r  corner. G nathopod  2 
p ropodus ovate, m assive; palm  sh o rte r  th a n  poste rio r 
m arg in , w ith  one p rox im al tr ia n g u la r  process fol­
low ed by  a  la rg e  b lu n t process, palm  corner defined 
by  a  sh o rt sp ine w ith  th re e  ro b u st se tae ; dac ty lu s 
slender, in n e r  m a rg in  w ith  th re e  sp ines. E p im eron  3

rec tan g u la r. U ropod 1 peduncle  in te ra m a l process 
0.3 x peduncle leng th ; o u te r  m a rg in  w ith  th re e  
m a rg in a l ro b u st se tae  an d  one d is ta l ro b u st se ta . 
U ropod 2 peduncle  in te ra m a l p rocess 0.16 x peduncle 
leng th . U ropod 3 o u te r  ra m u s  ro b u st an d  sh o rte r  
th a n  in n e r ram u s, w ith  a  subap ica l row  o f sp ines. 
Telson w ith  th re e  p a irs  o f do rso m arg in a l pappose 
se tae , one p a ir  o f d o rsa l s len d er se tae , an d  two 
subap ica l sp ines.

D escription
B ased  on holotype m ale  (2.5 m m ), M N R J 21424. 
H ead  longer th a n  p ereon ites  1 an d  2 toge ther; 
a n te ro v e n tra l m a rg in  s tro n g ly  recessed; la te ra l 
cephalic lobe acu te ; eyes ab sen t. A n ten n a e  m issing . 
E p istom e acu te  an d  tu rn e d  up w ard s. M andible , palp  
a rtic le  3 sp a tu la te , sh o r te r  th a n  a rtic le  2, b o th  w ith
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Figure 17. M yersius d e n t ic a u d a tu s  sp. nov. Holotype: male (2.5 mm), OCEANPROF II, BC-SUL, #59, 29 June 2003, 
750 m, MNRJ 21424.

long pappose se tae . M ax illa  1, in n e r  p la te  w ith  a 
sing le se tae; o u te r  p la te  w ith  four bifid ro b u st se tae  
an d  six  sim ple ro b u st se tae ; p a lp  2 -a rtic u la te  and  
ex tended  beyond o u te r  p la te , apex  w ith  four ro b u st 
se tae , an d  th re e  s len d er facial se tae . M axilla  2 ou te r 
p la te  longer an d  w ider th a n  in n e r  p la te ; b o th  p la tes  
w ith  m a rg in a l an d  su b m a rg in a l pappose se tae . Low er 
lip  in n e r  lobes w ell developed; m a n d ib u la r  process 
acu te . M axilliped, in n e r  p la te  rec tan g u la r, w ith  four 
d is ta l ro b u st se tae  an d  one su b d is ta l se ta ; o u te r  p la te  
ovate, rea ch in g  abou t tw o -th ird s  th e  le n g th  of palp  
a rtic le  2, w ith  th re e  su b d is ta l to  d is ta l ro b u st se tae , 
one s len d er se ta , an d  one pappose ro b u st se ta ; palp  
slender, 5 -articu la te ; a rtic le  3 w ider d ista lly ; a r t i ­
cles 4 an d  5 w ith  a  d is ta l se ta .

Coxae 1 -4  rec tan g u la r, s ligh tly  w ider distally . 
Coxa 4 excavated  posteriorly . Coxae 5 -7  w ider th a n  
long. Coxae 6 an d  7 a lm ost th e  sam e size, an d  sh o rte r 
th a n  coxa 5. G nathopod  1 b as is  m o d era te ly  stou t, 
p o ste rio r m a rg in  convex, sm ooth; m e ru s  excavate; 
ca rp u s s ligh tly  sh o r te r  th a n  propodus, w eak ly  
lobate, p o ste rio r m a rg in  w ith  m a n y  pappose se tae; 
propodus palm  acu te , w ith  tw o po rtions se rra te  
se p a ra te d  by  a  shallow  d e n ta te  excavation , w ith ­
o u t p a lm a r  corner; dac ty lu s  s len d er an d  long w ith  
m ed ia l se rra tio n . G nathopod  2 b as is  m o d era te ly  
stou t, p o ste rio r m a rg in  sm ooth, convex, in n e r  m arg in  
slig h tly  concave; m e ru s  longer th a n  ischium ; ca rp u s 
tr ia n g u la te , 0.54 x propodus leng th ; propodus ovate, 
m assive; palm  sh o rte r  th a n  poste rio r m arg in , w ith
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Figure 18. M yersius d e n t ic a u d a tu s  sp. nov. Paratype: female (3.2 mm), OCEANPROF I, BC-NORTE, #59, 12 Decem­
ber 2002, 750 m, MNRJ 21227.

one p rox im al tr ia n g u la r  p rocess follow by  a  la rg e  
b lu n t process, p a lm  co rner defined by  a  sh o rt sp ine 
w ith  th re e  ro b u st se tae ; dac ty lu s  slender, in n e r  
m a rg in  w ith  th re e  sp ines. P ereopods 3 an d  4 sim ilar, 
b as is  m o d era te ly  in fla ted ; m e ru s  a n te r io r  m arg in  
expanded ; propodus longer th a n  carpus; dac ty lu s 
slen d er an d  sh o r te r  th a n  propodus.

E p im ero n  3 rec tan g u la r. U ropod 1 peduncle  in n e r 
m a rg in  w ith  tw o m a rg in a l ro b u st se ta e  an d  one 
d is ta l ro b u st se ta ; in te ra m a l process 0.3 x peduncle 
leng th ; o u te r  m a rg in  w ith  th re e  m a rg in a l ro b u st 
se ta e  an d  one d is ta l ro b u st se ta . U ropod 2 peduncle 
sh o r te r  th a n  in n e r  ram u s, w ith  th re e  m a rg in a l to 
ap ico la te ra l ro b u st se tae ; in te ra m a l process 
0.16 x peduncle leng th ; in n e r  ra m u s  longer th a n  
o u te r  ram u s, w ith  th re e  m a rg in a l ro b u st se tae ; o u te r 
ra m u s  b ea rin g  two m a rg in a l ro b u st se tae . U ropod 3 
peduncle  w ith  two m a rg in a l ro b u st se ta e  an d  two 
ap ical ro b u st se tae; o u te r  ra m u s  ro b u st an d  sh o rte r  
th a n  in n e r  ram u s, w ith  a  subap ica l row  of sp ines; 
in n e r  ra m u s  n aked , w ith  only  one ap ical se tu le . 
Telson w ith  th re e  p a irs  o f d o rsom arg ina l pappose 
se tae , one p a ir  o f d o rsa l s len d er se tae , an d  two 
subap ica l sp ines.

Variations
P a ra ty p e  fem ale (3.2 m m ), M N R J 21227. A n te n n a  1 
setose, a rtic le  1 sh o rte r  th a n  a rtic le  3; a rtic le  2 longer 
th a n  artic le  3; accessory flagellum  2 -articu la te , 
a rtic le  1 longer th a n  a rtic le  2.

S exu a lly  d im orph ic  characters
O verall, th e  fem ales o f M . d en tica u d a tu s  sp. nov. 
differ from  m ales  by: gnathopod  1 b as is  slender, 
poste rio r m a rg in  s tra ig h t w ith  tw o long setae; 
m e ru s  m o d era te ly  excavate; ca rp u s  as  long as 
propodus, p o ste rio r m a rg in  dense ly  setose; propodus 
setose, palm  se rra te  an d  acu te , w ith  one ro b u st se ta  
defin ing  p a lm a r  corner; d ac ty lu s  long, slender, in n e r  
m a rg in  se rra te . G nathopod  2 b as is  slender; ca rp u s 
t r ia n g u la r  an d  sh o r te r  th a n  propodus, p a lm  acu te  
w ith  one d e n ta te  tr ia n g u la r  p rocess n e a r  in se rtio n  of 
dac ty lus , followed by a  la rg e  U -shaped  excavation; 
p a lm a r  co rner acu te , w ith  tw o p a irs  o f facial ro b u st 
se tae .

G eographic d is tr ibu tion
S o u th -w este rn  A tlan tic : C am pos B asin , Rio de
Ja n e iro , B razil.
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G e n u s  P s e u d is c h y r o c e r u s  S c h e l l e n b e r g ,  1931 

Pseudischyrocerus  Schellenberg , 1931: 234. -  J .L . 
B a rn a rd , 1973: 26. -  J .L . B a rn a rd  & K aram an , 1991: 
229. -  V alério-B erardo, 2001: 65.

Type species
Pseudischyrocerus d en ticauda  S chellenberg , 1931. 

D iagnosis
A n ten n a  1 su b eq u al to  a n te n n a  2, p ed u n cu la r 
a rtic le  1 long an d  rec tan g u la r; accessory flagellum
2 -articu la te , a rtic le  1 longer th a n  a rtic le  2. Eyes 
p re se n t o r ab sen t. M an d ib u la r p a lp  w ell developed 
an d  3 -a rticu la te . G nathopod  1 ca rp u s  longer th a n  
propodus. G nathopod  2 m ale  subchela te ; ca rp u s 
sh o r te r  th a n  propodus. Coxae 1 -5  longer th a n  w ide, 
an d  coxae 6 an d  7 w ider th a n  long. Coxa 4 posterio r 
m a rg in  n o t excavated . Coxa 5 w ith  poste rodo rsa l lobe. 
Pereopods 3 an d  4 m e ru s  equa l in  size. Pereopods 5 -7  
w ith  a t  le a s t th e  propodus an d  d ac ty lu s  d irec ted  
an terio rly , an d  w ith o u t accessory  sp ines. Pereopod 5 
d iss im ila r  to  pereopods 6 an d  7 in  sh ap e  an d  leng th ; 
ca rp u s long, su b rec tan g u lar, an d  w ith o u t den tic les 
or sp ines on a  p o ste ro v en tra l m arg in . P leosom ite 
w ith o u t la te ra l ridges. P leopods peduncle  s len d er and  
n o t expanded . P leopod 2 in n e r  ra m u s  p re se n t, as  long 
as o u te r  ram u s. U rosom ite 1 w ith o u t do rsa l sp ines. 
U ropod 2 b iram ous; o u te r  m a rg in  of o u te r  ram u s  
sm ooth, w ith  ro b u st se tae .

In c lu d ed  species
Pseudischyrocerus besnardi V alério-B erardo, 2001; 
Pseudischyrocerus caecus  sp. nov.; Pseudischyrocerus  
den ticauda  Schellenberg , 1931; an d  P seud ischy­
rocerus d istichon  (K.H. B a rn a rd , 1930).

E xc lu d ed  species: Pseudischyrocerus crenatipes  B ellan- 
S a n tin i & Ledoyer, 1986 is h e re in  rem oved to  th e  
genus B a th y p h o tis  S tep h en sen , 1944.

P s e u d i s c h y r o c e r u s  c a e c u s  sp. n ov . (F ig s  19-21) 

E tym ology
T he specific n am e is derived  from  th e  L a tin  caecus, 
m e an in g  blind , re fe rrin g  to  a  u n iq u e  c h a ra c te r  w ith in  
th e  genus.

Type m a ter ia l
Holotype: O ne m ale, C am pos B asin , 11 M arch  2006, 
1058 m, ECO PRO F, M N R J 21604.

P aratypes:  O ne fem ale, C am pos B asin , 11 M arch  
2006, 1058 m, ECO PRO F, M N R J 21604. O ne m ale 
(2.5 m m , d issected  an d  d raw n) O C EA N PR O F II, 
BC-SUL, #59 (0 -2  CM), C am pos B asin , Rio

de Ja n e iro , B razil, 21°52'59"S, 39°55'32"W , 29 
J u n e  2003, 750 m , M N R J 21225. O ne fem ale,
O C EA N PR O F I, BC-N O RTE, #44, C am pos B asin , 
Rio de Jan e iro ,B raz il, 22°11'44"S, 39°54'46"W , 12 
D ecem ber 2002, 750 m, M N R J 21226.

Type locality
C am pos B asin , Rio de Ja n e iro , B razil.

D iagnosis
E yes ab sen t. A n ten n a e  1 accessory  flagellum  2- 
or 3 -a rticu la te . Coxa 1, sh o r te r  th a n  coxae 2 -4 , 
a n te ro d is ta l ang le  s ligh tly  produced. G nathopod  1 
b as is  s lender; ca rp u s  longer th a n  propodus. 
G nathopod  2 b as is  m o d era te ly  s to u t, po ste rio r m arg in  
w ith  tw o or th re e  long se tae ; ca rp u s tr ia n g u la r , sh a l­
lowly lobate, o n e-th ird  of p ropodus leng th ; propodus 
m assive , ovate, p a lm  acu te , s e rra te  w ith  a  ro u n d ed  and  
se rra te  process n e a r  h inge  of d ac ty lu s  b ea rin g  one 
facial ro b u st se ta ; p a lm a r  co rner defin ing  by  a  su b a ­
cu te  sp ine  an d  one facial ro b u st se tae ; d ac ty lu s  curved, 
n o t rea ch in g  end  o f palm . Pereopod 5 b as is  b road, 
ovoid, p o ste rio r m a rg in  excavate , p o s te ro v en tra l 
co rner rounded  an d  produced. U ropod 1 peduncle 
in te ra m a l p rocess o n e-th ird  of in n e r  ra m u s  leng th . 
U ropod 2 peduncle  in te ra m a l p rocess o n e -q u a rte r  o f 
o u te r  ra m u s  leng th . U ropod 3 peduncle  w ith  two 
ro b u st se tae  an d  two slen d er se ta e  on d is to la te ra l 
angle, v e n tra l m a rg in  w ith  four ro b u st se tae ; in n e r  
ra m u s  w ith  tw o m a rg in a l an d  one ap ica l se tae; o u te r 
ra m u s  w ith  tw o m iddle ro b u st se tae , tip  w ith  one 
su b d is ta l ro b u st se ta , an d  a  p la te  b ea rin g  th re e  
recu rved  sp ines. Telson tria n g u la r , w ider th a n  long; tip  
rounded ; la te ra l  m a rg in s  w ith  tw o p a irs  o f pappose 
se tae  an d  tw o groups of th re e  ro b u st se tae ; dorsal 
m a rg in  w ith  tw o p a irs  of ro b u st an d  pappose se tae .

D escription
B ased  on holotype m ale. H ead  a n te ro v e n tra l m arg in  
s trong ly  recessed; la te ra l  cephalic  lobe acute; eyes 
ab sen t. A n ten n ae  1 accessory  flagellum  2- or
3 -a rticu la te . E p istom e acu te  an d  u p tu rn e d . M an d ib u ­
la r  p a lp  strong , a rtic le  3 sp a tu la te , sh o rte r  th a n  
a rtic le  2. M axilla  1, in n e r  p la te  w ith  a  sing le se ta ; 
o u te r  p la te  w ith  seven ro b u st se tae ; palp  a rtic le  2 
w ith  four ro b u st se tae , an d  th re e  s len d er facial se tae . 
M ax illa  2, p la te s  w ith  a lm ost th e  sam e w id th  an d  
ap ica lly  setose; in n e r  p la te  w ith o u t row  of facial 
se tae . Low er lip  w ith  developed in n e r lobes; m a n d ib u ­
la r  process acu te . M axilliped, in n e r  p la te  rec tan g u la r; 
o u te r  p la te  rea ch in g  o n e-th ird  of palp  a rtic le  2, w ith  
four m ed ia l to d is ta l ro b u st se tae ; p a lp  4 -articu la te ; 
a rtic le  3 w id er d is ta lly  th a n  proxim ally; a rtic le  4 w ith  
a  long d is ta l se ta .

Coxa 1, sh o rte r  th a n  coxae 2 -4 , a n te ro d is ta l angle 
slig h tly  produced. Coxae 2 -4 , s im ila r in  size, an te rio r
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Figure 19. P seu d isch yro ceru s caecus  sp. nov. Paratype: male (2.5 mm), OCEANPROF II, BC-SUL, #59, 29 June 
2003, 750 m, MNRJ 21225. IAF and rAF from holotype male (6.2 mm), Campos Basin, 11 March 2006, 1058 m, 
ECOPROF, MNRJ 21604. Scale bars: 0.1 mm.

an d  p o ste rio r m a rg in s  s tra ig h t, ang les rounded  an d  
d is ta lly  w ith  som e se tu les . Coxa 5 w ith  po ste rio r lobe. 
Coxa 6 w ider th a n  long; s ligh tly  excava te  distally . 
Coxa 7 sh o r te r  th a n  coxa 6, subovate. G nathopod  1 
b as is  slender; ca rp u s  longer th a n  propodus; poste rio r 
m a rg in  w ith  long pappose se tae; propodus setose; 
p a lm  acu te , w ith  som e m a rg in a l an d  facial se tae; 
dac ty lu s  long, slender, in n e r  m a rg in  se rra te , o u te r 
m a rg in  w ith  one p lum ose se ta . G nathopod  2 b as is  
m o d era te ly  s to u t, p o ste rio r m a rg in  w ith  tw o or 
th re e  long setae; ca rp u s  tr ia n g u la r , shallow ly  lobate, 
o n e-th ird  of propodus leng th ; propodus m assive , 
ovate, palm  acu te , s e rra te  w ith  one facial ro b u st se ta  
an d  a  ro u n d ed  an d  se rra te d  process n e a r  dac ty lu s 
hinge; p a lm a r  co rner defined by  a  su b acu te  sp ine 
an d  one facial ro b u st se ta ; dac ty lu s curved, no t

rea ch in g  en d  of palm . P ereopods 3 an d  4 s im ila r in  
shape  an d  size; b as is  su b rec tan g u la r; m erus, 
an te ro d is ta l ang le slig h tly  produced; dac ty lu s s lender 
an d  sh o r te r  th a n  propodus. Pereopod 5 b as is  b road , 
ovate, poste rio r m a rg in  excavate , p o s te ro v en tra l 
co rner rounded  an d  produced; m e ru s  an te r io r  an d  
poste rio r d is ta l ang les produced, propodus longer 
th a n  ca rp u s  an d  m e ru s  toge ther, w ith  one very  long 
ro b u st s e ta  an d  one sh o rt ro b u st se ta . P ereopods 6 
an d  7 slender, s im ilar; b as is  su b rec tan g u la r, posterio r 
m a rg in  sinuous; m e ru s  an d  ca rp u s  w ith  an tero - an d  
p o s te ro d is ta l ang le  produced; propodus long, th re e  
tim es longer th a n  m erus; d ac ty lu s  abou t one-th ird  
le n g th  of p ropodus, p o ste rio r m a rg in  w ith  one 
p lum ose se tae . Pereopod  6 propodus a n te r io r  m a rg in  
w ith  one ro b u st s e ta  an d  th re e  ro b u st se ta e  on
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Figure 20. P seu d isch yro ceru s caecus  sp. nov. Paratype: male (2.5 mm), OCEANPROF II, BC-SUL, #59, 29 June 
2003, 750 m, MNRJ 21225. Holotype: hyperadult male (6.2 mm), Campos Basin, 11 March 2006, 1058 m, ECOPROF, 
MNRJ 21604. Paratype: female, Campos Basin, 11 March 2006, 1058 m, ECOPROF, MNRJ 21604. Paratype: adult male 
OCEANPROF II, BC-SUL, #59, 29 June 2003, 750 m, MNRJ 21225. Scale bars: 0.1 mm.

a n te ro d is ta l angle, p o s te ro d is ta l angle w ith  a  tu f t  o f 
long se tae . Pereopod 7 propodus a n te rio r  m a rg in  w ith  
one ro b u st s e ta  on an te ro d is ta l angle, p o ste ro d is ta l 
ang le  w ith  a  tu f t  o f long setae .

E p im e ra  1 an d  2 p o ste ro v en tra l co rner rounded . 
E p im ero n  3 p o ste ro v en tra l co rner acu te , w ith  pos­
te rio r  m a rg in  excavated . U ropod 1 n o t exceeding apex  
of u ropod 2, peduncle  longer th a n  ram i, in n e r  m arg in  
w ith  th re e  ro b u st se tae , o u te r  m a rg in  w ith  four 
ro b u st se tae ; in te ra m a l process o n e-th ird  of in n e r  
ra m u s  leng th ; o u te r  ra m u s  w ith  one m a rg in a l and  
four d is ta l ro b u st se tae; in n e r  ra m u s  sh o r te r  th a n  
o u te r  ram u s, w ith  four d is ta l se tae . U ropod 2 p ed u n ­
cle w ith  one d is to la te ra l ro b u st se tae; in te ra m a l 
process o n e -q u a rte r  o f o u te r  ra m u s  leng th ; in n e r

ra m u s  longer th a n  o u te r  ram u s, w ith  tw o m a rg in a l 
ro b u st se tae  an d  th re e  d is ta l ro b u st se tae ; o u te r 
ra m u s  w ith  one m a rg in a l ro b u st s e ta  an d  four d is ta l 
ro b u st se tae . U ropod 3 peduncle longer th a n  ram i, 
b ro ad  p rox im ally  an d  n arro w  distally , w ith  tw o ro b u st 
se tae  an d  tw o slen d er se ta e  on d is to la te ra l angle, 
v e n tra l m a rg in  w ith  four ro b u st se tae; in n e r  ra m u s  
m ore s len d er th a n  o u te r  ram u s, w ith  tw o m a rg in a l 
an d  one ap ical se ta ; o u te r  ra m u s  slig h tly  recurved , 
w ith  tw o m iddle ro b u st se tae , tip  w ith  one su b d is ta l 
ro b u st se ta  an d  a  p la te  b ea rin g  th re e  recu rved  sp ines. 
Telson tria n g u la r , w ider th a n  long; tip  rounded; 
la te ra l m a rg in s  w ith  tw o p a irs  o f pappose se ta e  and  
tw o g roups of th re e  ro b u st se tae ; do rsa l m a rg in  w ith  
tw o p a irs  of ro b u st an d  pappose se tae .
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Figure 21. P seu d isch yro ceru s ca ecu s  sp. nov. Paratype: male (2.5 mm), OCEANPROF II, BC-SUL, #59,
29 June 2003, 750 m, MNRJ 21225. Holotype: hyperadult male, Campos Basin, 11 March 2006, 1058 m, ECOPROF, 
MNRJ 21604. Paratype: female, Campos Basin, 11 March 2006, 1058 m, ECOPROF, MNRJ 21604. Scale bars: 0.1 mm.

S exu a lly  d im orph ic  characters
P seudischyrocerus caecus sp. nov. p re se n ts  a  w eak  
sexual d im orph ism . T he fem ale d iffers m a in ly  in  
gnathopod  2 less se tose an d  propodal palm  lack ing  
process.

Variation
T he m ales  o f P. caecus sp. nov. show  ex tensive  
on togenetic  m odification  in  som e s tru c tu re s , inc lud ing  
th e  n u m b e r o f artic les  in  th e  accessory  flagellum , 
gnathopods 1 an d  2, b as is  o f pereopod 5, an d  
uropod  3. In  ju v e n ile  an d  a d u lt specim ens th e  n u m b er 
o f a rtic le s  in  th e  accessory  flagellum  v arie s  from

tw o to th ree ; also, one fem ale show ed a  difference 
b e tw een  th e  r ig h t an d  le ft side. In  ju v en ile  specim ens 
th e  ca rp u s  of gnathopod  1 is ab o u t as long as  th e  
propodus, th e  b as is  o f pereopod 5 is s ligh tly  concave, 
an d  uropod 3 h a s  th e  peduncle w ith  only  one ro b u st 
d is ta l se ta  an d  th e  ram i a re  naked ; how ever, in  a d u lts  
an d  h y p e ra d u lts  th e  ca rp u s of gnathopod  1 is abou t 
1.5 x propodus leng th , th e  b as is  o f pereopod 5 is 
s trong ly  concave, an d  th e  uropod 3 peduncle b ea rs  
four ro b u st se tae  on th e  v e n tra l m arg in , an d  bo th  
ram i have tw o ro b u st se tae . T he m ost im p o rta n t 
m odification  is observed in  gnathopod  2, as in  
ju v en ile s  th e  p ropodus is sp a rse ly  setose, th e  p a lm  is

© 2014 The Linnean Society of London, Zoological Journal of the Linnean Society, 2014, 170 , 34-85



68 J. F. SOUZA-FILHO AND C. S. SEREJO

se rra te  an d  w ith o u t a  p a lm a r  corner, w h ereas  in  
ad u lts  i t  becom es dense ly  se tose w ith  a  rounded  
c re n u la te  process n e a r  th e  d ac ty lu s  h inge. M oreover, 
in  h y p e ra d u lts  a  p a lm a r  co rner is developed an d  th e  
dac ty lu s  is s trong ly  curved, reach in g  th re e -q u a rte rs  
of th e  palm .

R em a rks
As a  w hole, P. caecus sp. nov. differs from  th e  o th e r 
th re e  species of th e  genus by th e  follow ing com bina­
tio n  o f ch a rac te rs : eyes absen t; p a lm  of th e  m ale 
gnathopod  2 w ith  two ro b u st facial se tae ; an d  a  d is­
tin c tly  m ore se tose te lson .

G eographic d istr ib u tio n
S o u th -w este rn  A tlan tic : C am pos B asin , Rio de
Ja n e iro , B razil.

T r ib e  S ip h o n o e c e t in i  J u s t , 1983 

G e n u s  N o to p o m a  L o w r y  &  B e r e n t s , 1996 

N otopom a  Low ry & B eren ts , 1996: 85. -  B erge, V ader 
& L ockhart, 2004: 1725. -  A lonso de P in a , 2005: 
528. -  V alério-B erardo, S ouza & R odrigues, 2008: 60.

Type species
N otopom a stoddartae  Low ry & B eren ts , 1996. 

D iagnosis
A n ten n a  1 su b eq u al to  a n te n n a  2, p ed u n cu la r 
a rtic le  1 produced  a n te ro d is ta lly  an d  m edially; 
accessory  flagellum  a b sen t or p re se n t, i f  p re se n t 
1 -articu la te , ru d im en tary . E yes p re se n t or absen t. 
M an d ib u la r p a lp  w ell developed an d  3 -a rticu la te . 
G nathopod  1 ca rp u s sh o rte r  th a n  propodus. 
G nathopod  2 m ale  ca rpochela te . C a rp u s  su b eq u al to 
th e  propodus. Coxae 1 -7  w id er th a n  long, w ith  
m a rg in  sm ooth. Coxa 4 poste rio r m a rg in  n o t exca­
vated . Coxae 5 -7  w ith  poste rodo rsa l lobe. Pereopod 
4 m e ru s  longer th a n  m eru s of pereopod 3. 
Pereopods 5 -7  d ac ty lu s  d is ta l p a r t  d irec ted  p o ste ri­
orly  an d  w ith  accessory  sp ines. Pereopod 5 d iss im ila r 
to  pereopods 6 an d  7 (in sh ap e  an d  leng th ), w ith  
ca rp u s sh o rt, lu n a te , or ren iform , w ith  den tic les on 
a  p o ste ro v en tra l m arg in . P leosom ite w ith  la te ra l 
ridges. P leopods peduncle  s len d er an d  n o t expanded . 
P leopod 2 in n e r  ra m u s  p re se n t, reduced , or absen t. 
U rosom ite 1 w ith o u t do rsa l sp ines. U ropod 1 p ed u n ­
cle w ith  d is to v en tra l corona; o u te r  m a rg in  of ou te r 
ra m u s  d e n ta te . U ropod 2 un iram o u s; o u te r  m arg in  
of ra m u s  d e n ta te , w ith o u t ro b u st se tae . U ropod 3 
u n iram o u s w ith  recu rved  sp ines. Telson cleft w ith  
recu rved  row s of sp ines on th e  dorsum .

In c lu d ed  species
N otopom a a rgen tina  A lonso de P ina , 2005; N otopom a  
africana  Low ry & B eren ts , 1996; N otopom a c id a ri­
d is  B erge, V ader & L ockhart, 2004; N otopom a  
crassicornis (B ate, 1857); N otopom a fa llo h id eu s  
(Lowry, 1981); N otopom a flu m in en se  V alério-B erardo, 
S ouza & R odrigues 2008; N otopom a harfoo ta  (Lowry, 
1981); N otopom a lu tk in i (Tzvetkova, 1990); N otopom a  
low iy i sp. nov.; N otopom a moorea Low ry & B eren ts , 
1996; N otopom a opposita  (K.H. B a rn a rd , 1931); 
N otopom a s ism ith i (Stebbing, 1888); N otopom a  
stoddartae  Low ry & B eren ts , 1996; N otopom a stoora  
(Lowry, 1981); N otopom a teresae sp. nov.

N o t o p o m a  l o w r y i  sp. n ov . (F igs 22 -2 4 ) 

N otopom a  sp. S ouza-F ilho & Serejo, 2010b: 182.

Type m a ter ia l
Holotype: M ale (3 m m ), O C EA N PR O F I, #59, C am pos 
B asin , Rio de Ja n e iro , B razil, 21°53'59.22"S, 
39°55 '30.66" W, 12 D ecem ber 2002, 750 m, M N R J 
21244.

E tym ology
N am ed in  honour of D r J a m e s  K. Lowry, in  recogni­
tio n  of h is  co n trib u tio n s to  A m phipoda sy stem atics.

Type locality
C am pos B asin , Rio de Ja n e iro , B razil.

D iagnosis
H ead  eyes ab sen t; ro s tru m  ex tended  slig h tly  beyond 
la te ra l lobes. A n te n n a  1 stou t, setose, longer th a n  
p ereo n ites  1 -6  toge ther; a rtic le  2 s lig h tly  sh o rte r 
th a n  a rtic le  3; flagellum  w ith  th re e  articles; flagellum  
a rtic le  1 w ith  den se  aes th e tascs ; accessory  flagellum  
ru d im en tary , 1 -articu la te . G nathopod  1 propodus 
palm  acu te  an d  se rra te , w ith  sh o rt an d  long pappose 
se tae; dac ty lu s  ex tended  beyond end  of palm . 
G nathopod  2 carpochela te ; b as is  a n te rio r  m arg in  
convex an d  c ren u la te ; ca rp u s en larged , w ith  one la rge  
p o ste ro d is ta l b id e n ta te  process, li t t le  produced  a n te ­
riorly, w ith  d is ta l U -shaped  excavation; p ropodus 2.2 
tim es as  long as w ide, po ste rio r m a rg in  excavate; 
dac ty lu s  as long as p ropodus an d  w ith  one m a rg in a l 
too th . P leopod 3 u n iram o u s very  reduced , as long as 
in n e r ra m u s  o f pleopod 2. Telson b ro ad e r th a n  long; 
cleft a lm ost o n e-h a lf  o f its  leng th .

D escription
B ased  on holotype m ale  (3 m m ), M N R J 21244. H ead  
a n te ro v e n tra l m a rg in  s tro n g ly  recessed; eyes absen t; 
ro s tru m  ex tended  slig h tly  beyond la te ra l lobes. 
A n ten n a  1 s to u t, setose, longer th a n  p ereo n ites  1 -6  
toge ther; a rtic le  2 s lig h tly  sh o rte r  th a n  artic le  3;
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Figure 22. N o to p o m a  low ryi sp. nov. Holotype: male (3 mm), OCEANPROF I, #59, 12 December 2002, 750 m, 
MNRJ 21244. Scale bars: 0.1 mm.

flagellum  w ith  th re e  artic les; flagellum  artic le  1 w ith  
den se  ae s th e ta scs ; accessory  flagellum  ru d im en tary , 
1 -articu la te . A n te n n a  2 peduncle  a rtic le  4 se tose, 1.2 
tim es  as  long as a rtic le  5; flagellum  w ith  th re e  a r t i ­
cles. M and ib le m o la r tr i tu ra tiv e ; r ig h t m andib le , 
incisor w ith  four te e th ; lac in ia  m obilis m in u te ly  
se rra te , accessory  se ta l row  w ith  th re e  pappose ro b u st 
se tae ; p a lp  artic le  3 sh o rte r  th a n  a rtic le  2, sp a tu la te , 
w ith  long se tae  m ed ially  an d  distally . M axilla  1 in n e r 
p la te  sh o rt an d  w ith  a  d is ta l sing le se ta ; o u te r  p la te  
w ith  six  ro b u st se tae ; p a lp  w ith  four d is ta l ro b u st 
se ta e  an d  one facial pappose se ta . M ax illa  2 o u te r 
p la te  s lig h tly  longer th a n  in n e r  p la te ; w ith  a  row 
o f pappose m ed ia l an d  d is ta l se tae . Low er lip  in n e r 
lobes p resen t; m a n d ib u la r  process w ell developed. 
M axilliped  in n e r p la te  su b q u a d ra te , w ith  th re e  sh o rt

an d  ro b u st se ta e  on d is ta l m a rg in  an d  one su b d is ta l 
sh o rt an d  ro b u st se ta ; o u te r p la te  ovate, w ith  th re e  
m ed ia l to  d is ta l ro b u st se tae  an d  one d is ta l ro b u st 
pappose se ta ; p a lp  a rtic le s  1 -3  w ith  long pappose 
se tae  along  in n e r  m arg in ; p a lp  a rtic le  2 2.5 x le n g th  
o f a rtic le  1; palp  a rtic le  4 w ith  one very  long d is ta l 
ro b u st se ta .

Coxae 1 -7  w ider th a n  long. G nathopod  1 subche­
la te , ca rp u s  loba te  an d  sh o r te r  th a n  propodus; palm  
acu te  an d  se rra te , w ith  sh o rt an d  long pappose se tae; 
dac ty lu s ex tended  beyond end  of palm . G nathopod  2 
carpochelate ; b as is  1.3 tim es longer th a n  broad; a n te ­
rio r m a rg in  convex an d  c ren u la te ; ca rp u s en larged , 
w ith  one la rg e  v e n tro d is ta l b id e n ta te  p rocess w eak ly  
produced  an terio rly , w ith  d is ta l U -shaped  excavation; 
propodus 2.2 tim es as long as w ide, p o ste rio r m a rg in
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Figure 23. N o to p o m a  low ryi sp. nov. Holotype: male (3 mm), OCEANPROF I, #59, 12 December 2002, 750 m, 
MNRJ 21244. Scale bars: 0.1 mm.

excavate ; dac ty lu s  as long as p ropodus, an d  w ith  one 
m a rg in a l too th . Pereopod  3 b as is  subovate; m eru s 
a n te ro d is ta l ang le  produced  an d  sh o r te r  th a n  
propodus; dac ty lu s  acu te  an d  sh o r te r  th a n  propodus. 
Pereopod  4 s im ila r to  pereopod 3, b u t m e ru s  as  long 
as p ropodus. Pereopod 5 b as is  ovate; m e ru s  w ith  
an te rio r  an d  poste rio r m a rg in  produced; propodus 
tr ia n g u la r  an d  short; c a rp u s longer th a n  m erus; 
dac ty lu s  w ith  th re e  accessory sp ines. Pereopod  6 th in , 
b as is  s len d er an d  su b rec tan g u la r; m e ru s  an d  ca rp u s 
w ith  an te rio r  an d  poste rio r m a rg in  produced; 
dac ty lu s  w ith  tw o accessory  sp ines. Pereopod 7 
s im ila r to  pereopod 6, except for b as is  b road  w ith  
p o ste rio r m a rg in  rounded .

P leon ites w ith  la te ra l ridges. P leopod 1 la rge  
an d  b iram ous. P leopod 2 b iram ous, in n e r  ram u s  
1-a rtic u la te , h a lf  th e  le n g th  of a rtic le  1 o f o u te r 
ram u s. P leopod 3 u n iram o u s, m uch  reduced , as long 
as in n e r ra m u s  o f pleopod 2. U ropod 1 peduncle  1.1 
tim es longer th a n  o u te r  ram u s; ram i d en ticu la te  d is­
tally, w ith  one pappose se ta ; in n e r  ra m u s  sh o rte r 
th a n  o u te r  ram u s, w ith  one d is ta l ro b u st an d  pappose 
se ta ; o u te r  m a rg in  of o u te r  ra m u s  d en ticu la te , w ith  
a  row  of sh o rt ro b u st se tae . U ropod 2 un iram o u s; 
o u te r  m a rg in  o f ra m u s  d en ticu la te , w ith  one long 
se ta  d is ta lly  an d  one se ta  subdistally . U ropod 3 u n ­
iram ous, sh o rt, a lm ost as long as le n g th  of ra m u s  of 
u ropod 2; peduncle  b road , w ith  one se ta  d istally ;
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Figure 24. N o to p o m a  low ryi sp. nov. Holotype: male (3 mm), OCEANPROF I, #59, 12 December 2002, 750 m, 
MNRJ 21244. Scale bars: 0.1 mm.

ra m u s  very  reduced , w ith  tw o sh o rt u p tu rn e d  spines. 
Telson b ro ad e r th a n  long; cleft a lm ost o n e-h a lf  o f its  
leng th .

Tube
U nknow n.

R em a rk s
N otopom a low ryi sp. nov. is s im ila r to  N . cidarid is, 
from  E le p h a n t Island , A n tarc tica , in  hav in g  
a n te n n a  1 w ith  th e  accessory  flagellum  ru d im e n ta ry  
a n d  1 -articu la te , eyes ab sen t, an d  pleopod 3 
u n iram o u s; how ever, N . low iy i sp. nov. d iffers from  
N . c id a rid is  by  th e  flagellum  of a n te n n a e  1 an d  2 w ith  
th re e  a rtic le s  in s te a d  of four a rtic les, th e  ro s tru m  
slig h tly  longer th a n  th e  la te ra l cephalic  lobes (versus 
m uch  longer), gnathopod  2 w ith  th e  poste rio r m arg in  
o f th e  p ropodus sm ooth  (versus c ren u la te ) an d  th e  
ca rp u s  w ith  th e  p o ste ro d is ta l process w eak ly  pro­
duced an te rio rly  (versus s tro n g ly  p roduced  a n te r i­
orly), an d  th e  b as is  o f pereopods 6 an d  7 m ore s lender 
an d  su b rec tan g u lar.

N o t o p o m a  t e r e s a e  sp . n o v . (F ig s  25 -2 7 ) 

M a teria l exam ined
Holotype: M ale (1.77 m m ), O C EA N PR O F II, #44, 
C am pos B asin , Rio de Ja n e iro , B razil, 22°11'32.4"S, 
39°54'45"W , 1 J u ly  2003, 749 m, M N R J 21239.

P aratypes: O ne m ale, O C EA N PR O F I, #79, C am pos 
B asin , Rio de Ja n e iro , B razil, 22°20'40.26"S, 
40°00'35.1"W , 26 D ecem ber 2002, 775 m, M N R J
21238. O ne fem ale (d issected  an d  d raw n), C am pos 
B asin , Rio de Ja n e iro , B razil, 22°11'32.4"S, 
39°54'45"W , 1 J u ly  2003, 749 m, M N R J 21239.

E tym ology
N am ed in  honour of D r M a ria  T eresa  V alério-B erardo, 
in  recognition  of h e r  co n trib u tio n  to  th e  taxonom y of 
B raz ilian  A m phipoda.

Type locality
C am pos B asin , Rio de Ja n e iro , B razil.

D iagnosis
H ead  eyes p resen t; ro s tru m  su b eq u al to la te ra l 
cephalic lobes. A n te n n a  1 stou t, se tose, longer th a n
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Figure 25. N o to p o m a  teresae  sp. nov. Holotype: male (1.77 mm), OCEANPROF II, #44, 1 Ju ly  2003, 749 m, 
MNRJ 21239. Scale bars: 0.05 mm.

p ereo n ites  1 -6  toge ther; a rtic le  2 slig h tly  sh o rte r 
th a n  a rtic le  3; flagellum  w ith  tw o articles; flagellum  
a rtic le  1 w ith  few aes th e tascs ; accessory  flagellum  
ab sen t. G nathopod  1 p ropodus palm  acu te , se rra te , 
an d  w ith  sh o rt an d  long pappose se tae ; dac ty lu s  no t 
rea ch in g  end  of palm . G nathopod  2 carpochelate ; 
b as is  a n te r io r  m a rg in  s ligh tly  concave an d  sm ooth; 
ca rp u s en larged , w ith  one la rg e  p o ste ro d is ta l process 
v ery  produced  forw ard , w ith  a  m iddle tooth; propodus 
1.9 tim es  as  long as  w ide; propodus p o ste rio r m arg in  
s tra ig h t; dac ty lu s s ligh tly  sh o r te r  th a n  propodus, 
w ith  one m a rg in a l too th . P leopod 3 ab sen t. Telson 
w ider th a n  long an d  w eak ly  cleft.

D escription
B ased  on holotype m ale  (1.77 m m ), M N R J 21239. 
H ead , a n te ro v e n tra l m a rg in  s trong ly  recessed; eyes 
p resen t; ro s tru m  su b eq u a l to  la te ra l cephalic  lobes.

A n ten n a  1 stou t, setose, longer th a n  p ereo n ites  1 -6  
toge ther; a rtic le  2 s ligh tly  sh o rte r  th a n  a rtic le  3; fla­
gellum  w ith  tw o articles; flagellum  artic le  1 w ith  few 
aes th e tascs ; accessory  flagellum  ab sen t. A n ten n a  2 
peduncle a rtic le  4 setose, 1.3 tim es as long as 
a rtic le  5; flagellum  w ith  th re e  artic les. M and ib le palp  
a rtic le  3 sh o rte r  th a n  artic le  2, sp a tu la te , w ith  long 
se tae  m ed ially  an d  d ista lly ; m o la r tr i tu ra t iv e ; lac in ia  
m obilis p resen t; r ig h t m and ib le , incisor w ith  six 
te e th ; se ta l row  w ith  tw o se tae ; left m an d ib le  incisor 
w ith  five te e th ; se ta l row  w ith  four se tae . M ax illa  1 
in n e r p la te  sh o rt, w ith  m a n y  long m a rg in a l se tae; 
o u te r  p la te  w ith  seven  ro b u st se tae ; palp  w ith  four 
d is ta l ro b u st se tae; p a lp  w ith  one facial pappose se ta . 
M ax illa  2 o u te r p la te  longer th a n  in n e r  p la te ; w ith  a 
row  o f pappose m ed ia l an d  d is ta l se tae . Low er lip 
in n e r lobes p resen t; m a n d ib u la r  p rocess w ell devel­
oped. M axilliped in n e r  p la te  su q u a d ra te , w ith  two
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Figure 26. N o to p o m a  teresae  sp. nov. Holotype: male (1.77 mm), OCEANPROF II, #44, 1 Ju ly  2003, 749 m, 
MNRJ 21239. Scale bars: 0.1 mm.

sh o rt an d  ro b u st se tae  along d is ta l m a rg in  an d  one 
su b d is ta l sh o rt an d  ro b u st se ta ; o u te r  p la te  ovate, 
w ith  th re e  m ed ia l to  d is ta l ro b u st se tae  an d  tw o d is ta l 
ro b u st pappose se tae ; p a lp  a rtic le s  1 -3  w ith  long 
pappose se ta e  along  in n e r  m arg in ; p a lp  a rtic le  2 
2 x le n g th  o f a rtic le  1; palp  a rtic le  4 w ith  one d is ta l 
ro b u st s e ta  as  long as a rtic le  4 leng th .

Coxae w ider th a n  long. G nathopod  1 subchela te , 
ca rp u s  loba te  an d  sh o rte r  th a n  propodus; p a lm  acute , 
se rra te , an d  w ith  sh o rt an d  long pappose se tae; 
dac ty lu s  n o t reach in g  en d  of palm . G nathopod  2 
carpochela te ; b as is  1.3 tim es longer th a n  b road; basis  
a n te r io r  m a rg in  s ligh tly  concave an d  sm ooth; ca rpus 
en larg ed , w ith  one la rg e  v e n tro d is ta l process very  
p roduced  forw ard, w ith  a  m idd le tooth; p ropodus 1.9

tim es as  long as w ide; propodus p o ste rio r m a rg in  
s tra ig h t; dac ty lu s  s ligh tly  sh o r te r  th a n  propodus, 
w ith  one m a rg in a l tooth . Pereopod  3 b as is  subovate; 
m e ru s  1.1 tim es  as long as  w ide, w ith  an te ro d is ta l 
ang le produced; dac ty lu s  acu te  an d  sh o r te r  th a n  
p ropodus. Pereopod  4 s im ila r to  pereopod 3, b u t 
m e ru s  1.6 tim es as  long as w ide. Pereopod 5 basis  
ovate; m e ru s  w ith  a n te rio r  an d  p o ste rio r m a rg in  
produced; propodus tr ia n g u la r , short; c a rp u s longer 
th a n  m erus; d ac ty lu s  w ith  tw o accessory  sp ines. 
Pereopod 6 th in , b as is  su b rec tan g u la r; m e ru s  an d  
c a rp u s w ith  a n te rio r  an d  p o ste rio r m a rg in  produced; 
dac ty lu s w ith  tw o accessory  sp ines. Pereopod 7 
s im ila r to  pereopod 6, except for b as is  b ro ad  w ith  
poste rio r m a rg in  rounded .
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Figure 27. N o to p o m a  teresae  sp. nov. Holotype: male (1.77 mm), OCEANPROF II, #44, 1 Ju ly  2003, 749 m, 
MNRJ 21239. Paratype: female (1.9 mm), 1 Ju ly  2003, 749 m, MNRJ 21239. Scale bars: 0.1 mm.

P leon ites w ith  la te ra l ridges. P leopod 1 la rge  
an d  b iram ous. P leopod 2 b iram ous, in n e r  ram u s  
1 -articu la te , ab o u t 1.5 tim es  th e  le n g th  o f a rtic le  1 of 
o u te r  ram u s. P leopod 3 ab sen t. U ropod 1 peduncle  1.3 
tim es longer th a n  o u te r  ram u s; ram i d en ticu la te  d is­
tally, w ith  one ro b u st se ta  an d  one pappose se ta ; 
in n e r  ra m u s  w ith  one d is ta l ro b u st an d  pappose se ta ; 
o u te r  m a rg in  of o u te r  ra m u s  d en ticu la te , w ith  a  row  
of sh o rt ro b u st se tae . U ropod 2 u n iram o u s; ram u s  
o u te r  m a rg in  d en ticu la te , w ith  one long se ta  distally . 
U ropod 3 u n iram o u s, a lm ost as long as  ra m u s  of 
u ropod 2; peduncle  broad; ra m u s  sh o rt w ith  tw o sh o rt 
u p tu rn e d  sp ines. Telson w ider th a n  long an d  w eak ly  
cleft.

Sexu a lly  d im orph ic  characters
B ased  on p a ra ty p e  fem ale (1.9 m m ), M N R J 21238. 
Very s im ila r to  m ale, b u t w ith  gnathopod  2 
subchela te , b as is  stou t, 2 tim es longer th a n  w ide, 
w ith  a  few long se tae  on th e  a n te r io r  m arg in ; m eru s 
tr ia n g u la te , produced; propodus ovate, longer th a n  
ca rpus, w ith  long se ta e  along  th e  palm . P ereo n ite  5 is 
w ider th a n  o thers.

Tube
U nknow n.

R em a rks
N otopom a teresae sp. nov. is s im ila r to  N . a fricana  
Low ry & B eren ts , 1996 an d  N . fa llo h id ea  (Lowry,
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1981) in  th e  long th in  an te n n a e , ab o u t h a lf  th e  body 
leng th , an d  th e  d ac ty lu s  o f gnathopod  2 m ore th a n  h a lf  
th e  p ropodus leng th . I t also resem bles  N . a fricana  
in  h av in g  a  s len d er palp  of th e  m an d ib le  an d  seven 
ro b u st se ta e  on th e  o u te r p la te  o f m ax illa  1; however, 
N . teresae sp. nov. can  be d is tin g u ish e d  from  bo th  
species by  th e  2 -a rtic u la te  flagellum  of a n te n n a  1, th e  
d is to v en tra l process o f gnathopod  2 m ore produced 
an terio rly , an d  a  m ore in fla ted  p ropodus. F u rth e rm o re , 
N . teresae sp. nov. differs from  N . a fricana  by th e  p re s ­
ence of eyes, absence of pleopod 3, th e  in n e r ra m u s  of 
u ropod  3 abou t tw o -th ird s  th e  o u te r  ra m u s  leng th , an d  
th e  te lso n  w eak ly  cleft.

G eographic d is tr ibu tion
S o u th -w este rn  A tlan tic : C am pos B asin , Rio de
Ja n e iro , B razil.

G e n u s  P s e u d e r ic t h o n iu s  S c h e l l e n b e r g ,  1926 

P seuderic thon ius  S chellenberg , 1926: 385. -  J.L . 
B a rn a rd , 1969: 196. -  J .L . B a rn a rd , 1973: 26. J .L . B a r­
n a rd  & K aram an , 1991: 228. -  R au sch e ri, 1997: 28.

D iagnosis
A n ten n a  1 su b eq u al to  a n te n n a  2; p ed u n cu la r 
a rtic le  1 long an d  rec tan g u la r; accessory  flagellum  
1 -articu la te , ru d im en ta ry . Eyes p re se n t or ab sen t. 
M a n d ib u la r p a lp  w ell developed an d  3 -a rticu la te . 
M axilla  1 o u te r  m a rg in  o f in n e r  p la te  w ith  a  row  of 
se tae . G nathopod  1 ca rp u s  longer th a n  propodus. 
G nathopod  2 m ale  carpochelate ; ca rp u s  longer an d  
la rg e r  th a n  propodus. G nathopod  2 fem ale ca rpus 
longer th a n  propodus. Coxae 1 -7  w ider th a n  long. 
Coxa 4 m a rg in  sm ooth; poste rio r m a rg in  n o t exca­
vated . Coxa 5 w ith  poste rodo rsa l lobe. P ereopods 3 
an d  4 m e ru s  eq u a l in  size. Pereopods 5 -7  dac ty lus 
d is ta l p a r t  (a t le a s t th e  propodus an d  dac ty lus) 
d irec ted  an terio rly , an d  w ith  accessory sp ines. 
Pereopod 5 d iss im ila r  to  pereopods 6 an d  7 (in sh ap e  
an d  length); ca rp u s  sh o rt, lu n a te  or ren iform , an d  
w ith o u t den tic les or sp ines on p o ste ro v en tra l m arg in . 
P leosom ite w ith o u t la te ra l  ridges. P leopods peduncle 
s len d er an d  no t expanded . P leopod 2 in n e r  ra m u s  
p rese n t, as long as o u te r  ram u s. U rosom ite 1 w ith o u t 
d o rsa l sp ines. U ropod 1 peduncle w ith  d is to v en tra l

K e y  t o  w o r l d  s p e c i e s  o f  t h e  g e n u s  N o t o p o m a  L o w r y  & B e r e n t s ,  1996

1. A n ten n a  1 w ith  accessory flagellum  p re sen t (m in u te ) .......................................................... .................................................... 2
-  A n ten n a  1 w ith  accessory flagellum  a b se n t............................................................................... ......................................................3
2. G nathopod 2 m ale propodus w ith  posterio r m arg in  u n d u la te ........................................... ................ Notopoma cidaridis
-  G nathopod 2 m ale propodus w ith  posterio r m arg in  no t u n d u la te .................................... .N o topom a low ryi  sp. nov.
3. A n ten n a  1 flagellum  bearing  four or five artic les, subequal to peduncle artic les 2 and  3 combined (w ith  th e

exception oí Notopoma flum inense)................................................................................................ ......................................................4
-  A n ten n a  1 flagellum  bearing  two or th ree  artic les, sh o rte r th a n  peduncle artic les 2 and  3 com bined.....................7
4. M andible palp  slender, long; uropod 1 in n e r ram u s 0.8 x ou ter r a m u s ......................... ..................Notopoma africana
-  M andible palp  robust, short; uropod 1 in n e r ram u s 0 .5 -0 .6  x ou ter r a m u s ................. .................................................... 5
5. G nathopod 2 m ale carpus w ith  two d is ta l sp in e s ................................................................... ..............Notopoma fallohidea
-  G nathopod 2 m ale carpus w ith  one d is ta l sp in e ...................................................................... ......................................................6
6. A n ten n a  1 flagellum  subequal th a n  peduncle artic les 2 and  3 combined; gnathopod 2 m ale propodus slender and

longer th a n  carpus; carpus w ith  convex p a lm ......................................................................... ..................Notopoma sism ithi
-  A n ten n a  1 flagellum  sh o rte r th a n  peduncle artic les 2 and  3 combined; gnathopod 2 m ale propodus broad  and

subequal to carpus; carpus w ith  oblique p a lm ......................................................................... ..............Notopoma fluminense
7. G nathopod 2 m ale carpus w ith  a spine m idw ay along posterio r m a rg in ...................... ......................................................8
-  G nathopod 2 m ale carpus w ithou t a  spine m idw ay along posterio r m a rg in ................ ................................................... 9
8. G nathopod 2 m ale propodus w ith  rec tan g u la r process on posterio r m a rg in ................ .....................Notopoma lutkin i
-  G nathopod 2 m ale propodus w ithou t process on posterio r m a rg in ................................. .......... Notopoma crassicornis
9. G nathopod 2 m ale dacty lus short, subequal to propodus, d is ta lly  b ifid ........................ ...................................................10
-  G nathopod 2 m ale dacty lus norm al, clearly  longer th a n  propodus, d is ta lly  a c u te __ ...................................................12

10. Pleopod 3 p resen t, u n iram o u s .......................................................................................................... ................... Notopoma moorea
-  Pleopod 3 a b s e n t.................................................................................................................................. ...................................................11

11. A n ten n a  1 0.3 x body length ; pleopod 2 b iram ous, in n e r ram u s v e s tig ia l..................... N o to p o m a  teresae  sp. nov.
-  A n ten n a  1 0.7 x body leng th ; pleopod 2 u n ira m o u s ................................................................ ............. Notopoma stoddartae

12. G nathopod 2 fem ale propodus linear; an te n n a  1 peduncle artic le  1 only sligh tly  produced d is ta lly ............................
................ Notopoma harfoota

-  G nathopod 2 fem ale propodus broadly  rec tan g u la r or oval; an ten n a  1 peduncle artic le  1 strongly  produced
d is ta lly ...................................................................................................................................................... ................................................ 13

13. Telson deeply cleft................................................................................................................................. ...................... Notopoma stoora
-  Telson em a rg in a te ................................................................................................................................. ..................Notopoma opposita
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corona; in n e r  ra m u s  reduced; o u te r  m a rg in  of ou te r 
ra m u s  sm ooth. U ropod 2 b iram ous; in n e r  ram u s  
reduced; o u te r m a rg in  of o u te r  ra m u s  sm ooth  w ith  
ro b u st se tae . U ropod 3 u n iram o u s, w ith  recurved  
sp ines. Telson w id er th a n  long, rec tan g u la r, en tire , 
an d  w ith  sp ines in  pa tch es on th e  dorsum .

In c lu d ed  species
P seuderic thon ius bousfieldi sp. nov.; P seuderic thonius  
concavus sp. nov.; P seuderic thon ius g a u ssi S chellen ­
berg , 1926; P seuderic thon ius hesperidesi R au sch eri, 
1997; P seuderic thon ius in fla tu s  Ren, 1991.

P s e u d e r ic t h o n iu s  b o u s f ie l d i  sp . no v .
(F ig s  28 -3 0 )

P seuderic thon ius  sp. 2 S ouza-F ilho & Serejo, 2010c: 
186.

Type m a ter ia l
Holotype: M ale (3.8 m m ) (dissected  an d  draw n), 
O C EA N PR O F II, B C -N O R T E , #44, C am pos B asin ,

Rio de Ja n e iro , B razil, 22°10'43.5"S, 39°54'45"W , 
1 J u ly  2003, 749 m, M N R J 21257.

P aratypes:  O ne m ale  an d  two fem ales (one d issected  
an d  d raw n), O C EA N PR O F II, BC-SUL, #75, C am pos 
B asin , Rio de Ja n e iro , B razil, 22°31'28.3"S,
40°03'49.3"W , 18 J u n e  2003, 1050 m , M N R J 21250. 
O ne fem ale, O C EA N PR O F II, BC-SUL, #84, C am pos 
B asin , Rio de Ja n e iro , B razil, 22°26'28.8"S,
39°58'53.3"W , 20 J u n e  2003, 1050 m , M N R J 21246. 
O ne m ale  an d  one fem ale, O C EA N PR O F II, BC- 
SUL, #79, C am pos B asin , Rio de Ja n e iro , B razil, 
22°20'22.4"S, 40°01'24.7"W , 21 J u n e  2003, 750 m, 
M N R J 21247. Two fem ales, #RONCADOR, C am pos 
B asin , Rio de Ja n e iro , B razil, 21°58'32.2"S,
39°51'52.66"W , 24 S ep tem ber 2001, 1700 m, M N R J 
21249. O ne fem ale, O C EA N PR O F I, BC-SUL, #84, 
C am pos B asin , Rio de Ja n e iro , B razil, 22°26'27.75"S, 
39°58'51.65"W , 20 N ovem ber 2002, 1050 m, M N R J
21264.

Figure 28. P seu d e r ic th o n iu s  bou sfie ld i sp. nov. Holotype, male (3.8 mm), OCEANPROF II -  BC -NORTE #44, 
01 Ju ly  2003, 749 m, MNRJ 21257.
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Figure 29. P seu d e r ic th o n iu s  bou sfie ld i sp. nov. Holotype, male (3.8 mm), OCEANPROF II -  BC -NORTE #44, 
01 Ju ly  2003, 749 m, MNRJ 21257.

E tym ology
T he n am e bousfieldi is g iven  in  honour of D r E dw ard  
Lloyd B ousfield (C an a d ia n  M useum  of N a tu re )  for h is 
g re a t co n trib u tio n s to  am phipod  taxonom y.

Type locality
Cam pos B asin , Rio de Ja n e iro , B razil.

D iagnosis
E yes ab sen t. M an d ib u la r palp  very  long, 5.5 tim es 
le n g th  of m a n d ib u la r  body. G nathopod  1 ca rpus 
longer th a n  propodus (1.2x), p o ste rio r m a rg in  densely  
se tose, w ith  p o ste ro d is ta l ang le  acu te  an d  sligh tly  
produced; propodus su b tr ia n g u la r , w ith  b o th  a n te rio r  
an d  p o ste rio r m a rg in s  setose. G nathopod  2 s trong ly  
carpochela te ; ca rp u s m assive , p o ste rio r m a rg in  
se tose, p o s te ro d is ta l ang le  produced  in to  a  long an d  
acu te  process; propodus ab o u t tw o -th ird s  le n g th  of 
ca rpus, p o ste rio r m a rg in  setose, w ith  a  shallow  
m idd le excavation; dac ty lu s as long as  propodus, 
w ith  a  long se ta  on poste rio r m arg in . U ropod 1 long, 
peduncle  w ith  d is to v en tra l corona of sp ines, o u te r

ra m u s  w ith  e ig h t ro b u st se tae  on bo th  o u te r  an d  
in n e r  m arg in s, an d  one long ro b u st ap ical se ta ; in n e r  
ra m u s  o n e-q u a rte r  as long as  o u te r  ram u s, w ith  a 
single ap ical ro b u st se ta . U ropod 2 peduncle  w ith  
d is to v en tra l corona of sp ines; o u te r  ra m u s  w ith  two 
ro b u st se ta e  on o u te r  m arg in , five ro b u st se ta e  on 
in n e r  m arg in , an d  th re e  d is ta l ro b u st se tae ; in n e r  
ra m u s  o n e-th ird  th e  le n g th  of o u te r  ram u s, w ith  
one d is ta l ro b u st se ta . U ropod 3 peduncle  w ith  a 
d is to la te ra l tu f t  o f se tae ; ra m u s  w ith o u t m a rg in a l 
ro b u st se tae , tip  recu rved  w ith  four sp ines an d  two 
se tae . Telson su b rec tan g u la r, w ider th a n  long, w ith  
acu te  process in  m iddle of d is ta l m arg in .

D escription
B ased  on holotype m ale  (3.8 m m ), M N R J 21257. 
A n ten n a e  m issing . H ead  sh o r te r  th a n  p ereon ites  1 
an d  2 toge ther; a n te ro v e n tra l m a rg in  s trong ly  
recessed; eyes absen t; la te ra l cephalic lobe acu te . 
E p istom e acu te  an d  tu rn e d  up w ard s. U pper lip 
w ith o u t d is ta l notch . M an d ib u la r p a lp  very  long, 5.5 
tim es le n g th  of m a n d ib u la r  body, a rtic le  2 longer th a n
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Gn1
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F ig u re  30. P seu d e r ic th o n iu s  bou sfie ld i sp. nov. Paratype female (3.5 mm), OCEANPROF II (BC SUL) #75, 18 June 
2003, 1050 m, MNRJ 21250.

a rtic le  3, w ith  facial an d  m a rg in a l se tae , a rtic le  3 
w ith  m a rg in a l an d  d is ta l long se tae . M axilla  1 palp  
a rtic le  2 w ith  four ap ical ro b u st se tae  an d  four facial 
se tae . M ax illa  2 o u te r  p la te  b ro ad e r th a n  in n e r  p la te ; 
in n e r  p la te  w ith  a  row  of facial se tae . M axilliped 
in n e r p la te  n o t ex ten d in g  beyond end  of palp  a rtic le  1; 
o u te r  p la te  rea ch in g  o n e-th ird  along  p a lp  a rtic le  2; 
a rtic le  4 w ith  a  long ap ica l ro b u st se ta .

Coxae 1 -7  w ider th a n  long, m ostly  d iscon tinuous. 
Coxae 1 an d  2 a n te ro v e n tra l ang le  ro u n d ed  an d  not 
produced. Coxae 3 an d  4 s im ila r in  sh ap e  to  each  other, 
an d  sh o r te r  th a n  coxae 1 an d  2. Coxa 5 longer th a n  
coxae 1-4 , w ith  te n  long se tae  on d is ta l m arg in . 
Coxae 6 an d  7 sh o rt, s im ila r in  sh ap e  to  each  other, 
sh o r te r  th a n  th e  o thers. G nathopod  1 b as is  m o d era te ly  
stou t, p o ste rio r m a rg in  slig h tly  convex, w ith  four sh o rt 
se tae ; ca rp u s  longer th a n  propodus (1.2x), posterio r 
m a rg in  dense ly  se tose, w ith  p o ste ro d is ta l ang le  acu te  
an d  slig h tly  produced; propodus su b tr ia n g u la r , w ith  
an te ro  an d  postero  m a rg in s  setose; p a lm  acu te  and  
m in u te ly  se rra te ; dac ty lu s m o d era te ly  s to u t, reach in g  
en d  o f palm . G nathopod  2 s trong ly  carpochela te ; b as is

stou t, p o ste rio r m a rg in  w ith  five sh o rt se tae; isch ium  
an d  m e ru s  w ith  a  tu f t  o f se ta e  on p o ste ro d is ta l angle; 
ca rp u s m assive , p o ste rio r m a rg in  se tose, p o ste ro d is ta l 
ang le  produced  in to  a  long acu te  process; propodus 
abou t tw o -th ird s  th e  le n g th  o f carpus, p o ste rio r m arg in  
setose, w ith  a  shallow  m idd le excavation; dac ty lu s 
as long as  p ropodus, w ith  a  long se ta e  on posterio r 
m arg in . Pereopods 3 -7  m issing.

E p im e ra  1 -3  p o ste ro v en tra l m a rg in  rounded . 
E p im ero n  3 po ste rio r m a rg in  sm ooth. U ropod 1 long, 
peduncle w ith  d is to v en tra l corona of sp ines, w ith  two 
ro b u st se ta e  on o u te r  m arg in ; o u te r ra m u s  w ith  e ig h t 
ro b u st se tae  on b o th  o u te r  an d  in n e r m arg in s, an d  
one long ro b u st ap ical se ta ; in n e r  ra m u s  o n e-q u a rte r 
as long as  o u te r  ram u s, w ith  a  single ap ical ro b u st 
se ta . U ropod 2 peduncle w ith  d is to v en tra l corona of 
sp ines, w ith  tw o ro b u st se tae  on o u te r  m arg in ; o u te r 
ra m u s  w ith  tw o ro b u st se ta e  on  o u te r  m arg in , five 
ro b u st se ta e  on in n e r m arg in , an d  th re e  d is ta l ro b u st 
se tae ; in n e r  ra m u s  o n e-th ird  le n g th  of o u te r  ram u s, 
w ith  one d is ta l ro b u st se ta . U ropod 3 peduncle w ith  a 
d is to la te ra l tu f t  o f se tae; ra m u s  w ith o u t m a rg in a l
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ro b u st se tae , tip  recu rved  w ith  four sp ines an d  two 
se tae . Telson su b rec tan g u la r, w ider th a n  long, w ith  
acu te  process in  m iddle of d is ta l m arg in .

S exu a lly  d im orph ic  characters
T he fem ale d iffers from  th e  m ale  in  hav in g  
gnathopod  2 subchela te .

Tube
U nknow n.

R em a rk s
P seuderic thon ius bousfieldi sp. nov. is closely re la te d  
to  P. g a u ss i  an d  P. hesperidesi in  h av in g  th e  eyes 
ab sen t, th e  ca rp u s  of gnathopod  2 of th e  m ale  w ith  
th e  p o ste ro d is ta l process acu te , th e  very  reduced  
in n e r  ra m u s  of uropods 1 an d  2, an d  th e  te lson  
w ith  a  m ed ia l d is ta l process. N evertheless, 
P. bousfield i sp. nov. h a s  th e  peduncle  of u ropod 1 
w ith  tw o ro b u st m a rg in a l se tae ; th e  in n e r  ram u s  
is o n e -q u a rte r  as long as  th e  o u te r  ram u s, w ith  a 
sing le ro b u st d is ta l se ta ; an d  th e  peduncle  of uropod 
3 h a s  a  su b d is ta l tu f t  o f se tae . In  addition , 
P. bousfield i sp. nov. h a s  th e  m a n d ib u la r  p a lp  very  
long, ab o u t 5.5 tim es le n g th  of m a n d ib u la r  body; 
artic le  2 of th e  p a lp  of m ax illa  1 w ith  four ro b u st 
se tae ; a rtic le  2 of th e  m ax illiped  p a lp  4.2 tim es  longer 
th a n  w ide; an d  th e  ra m u s  of u ropod 3 w ith o u t ro b u st 
se ta e  an d  its  tip  recurved , w ith  four sp ines.

G eographic d is tr ibu tion
S o u th -w este rn  A tlan tic : C am pos B asin , Rio de
Ja n e iro , B razil.

P s e u d e r ic t h o n iu s  c o n c a v u s  sp. n ov.
(F ig s  31 -3 3 )

P seuderic thon ius  sp. 1 S ouza-F ilho & Serejo, 2010d: 
184.

Type m a ter ia l
H olotype: O ne fem ale (2.7 m m ) (d issected  an d  
d raw n), O C EA N PR O F II, BC, #50, C am pos B asin , 
Rio de Ja n e iro , B razil, 22°04'33.9"S, 39°52'05.1W , 
30 J u n e  2003, 1050 m, M N R J 21423.

P aratypes:  Two fem ales, BARRACUDA-CARATINGA, 
#35, C am pos B asin , Rio de Ja n e iro , B razil, 
22°35'10.8"S, 40°10'54.8"W , 19 M ay 2002, 1000 m, 
M N R J 18142. O ne fem ale, BARRACUDA- 
CARATINGA, #38, C am pos B asin , Rio de Ja n e iro , 
B razil, 22°41'12.5"S, 40°14'10.7"W , 19 M ay 2002,
1100 m, M N R J 19008. Two fem ales, BARRACUDA- 
CARATINGA, #32, C am pos B asin , Rio de Ja n e iro , 
B razil, 22°37'54.9"S, 40°17'31.34"W , 18 M ay 2002, 
900 m, M N R J 19199. O ne fem ale, BARRACUDA-

CARATINGA, #33, C am pos B asin , Rio de Ja n e iro , 
B razil, 22°35'40.99"S, 40°15'5.12"W , 19 M ay 2002, 
900 m, M N R J 19202. O ne fem ale, O C EA N PR O F I, 
BC-SUL, #67, C am pos B asin , Rio de Ja n e iro , B razil, 
22°46'59.0"S, 40°7'49.44"W , 22 N ovem ber 2002,
1650 m, M N R J 21248. O ne fem ale, O C EA N PR O F II, 
BC-SUL, #79, C am pos B asin , Rio de Ja n e iro , B razil, 
22°20'22.7"S, 40°01'24.7"W , 21 J u n e  2003, 750 m, 
M N R J 21251. T h ree  fem ales, O C EA N PR O F I, 
BC-SUL, #79, C am pos B asin , Rio de Ja n e iro , B razil, 
22°20'40.26"S, 40°00'35.1"W , 26 N ovem ber 2002,
775 m, M N R J 21253. O ne fem ale, O C EA N PR O F I, 
BC-SUL, #64, C am pos B asin , Rio de Ja n e iro , B razil, 
22°36'30"S, 40°21'45.36"W , 22 N ovem ber 2002,
750 m, M N R J 21254. O ne fem ale, O C EA N PR O F II, 
BC-NORTE, #44, C am pos B asin , Rio de Ja n e iro , 
B razil, 22°11'43.5"S, 39°54'45"W , 1 J u ly  2003, 749 m, 
M N R J 21255. Two fem ales, O C EA N PR O F I, BC- 
SUL, #69, C am pos B asin , Rio de Ja n e iro , B razil, 
22°31'12.47"S, 40°1511.08"W , 22 N ovem ber 2002,
750 m, M N R J 21256. O ne fem ale, O C EA N PR O F II, 
BC-SUL, #74, C am pos B asin , Rio de Ja n e iro , B razil, 
22°28'31.1"S, 40°09'23.5"W , 18 J u n e  2003, 750 m, 
M N R J 21258. O ne fem ale, O C EA N PR O F I, #50, 
C am pos B asin , Rio de Ja n e iro , B razil, 22°04'33.99"S, 
39°52'04.97"W , 24 N ovem ber 2002, 1050 m , M N R J
21259. O ne fem ale, O CEA N PR O F I, BC-SUL, #74, 
C am pos B asin , Rio de Ja n e iro , B razil, 22°27'31.62"S, 
40°09'23.19"W , 21 N ovem ber 2002, 750 m , M N R J
21260. O ne fem ale, O C EA N PR O F II, BC-SU L, #59, 
C am pos B asin , Rio de Ja n e iro , B razil, 21°53'59.2"S, 
39°55'32.2"W , 29 J u n e  2003, 750 m, M N R J 21261. 
Two fem ales, O C EA N PR O F II, BC-SUL, #70, C am pos 
B asin , Rio de Ja n e iro , B razil, 22°35'03.7"S,
40°08'52.5"W , 15 J u n e  2003, 1050 m, M N R J 21262. 
O ne fem ale, O C EA N PR O F II, BC, #50, C am pos 
B asin , Rio de Ja n e iro , B razil, 22°04'33.9"S,
39°52'05.1"W , 30 J u n e  2003, 1050 m, M N R J 21263. 
Two fem ales, O C EA N PR O F I, BC-SUL, #84, C am pos 
B asin , Rio de Ja n e iro , B razil, 22°26'27.7"S,
39°58'51.65"W , 20 N ovem ber 2002, 1050 m , M N R J
21265. O ne fem ale, O CEA N PR O F I, BC-SUL, #65, 
C am pos B asin , Rio de Ja n e iro , B razil, 22°41'55.68"S, 
40°16'30.36"W , 22 N ovem ber 2002, 1050 m , M N R J
21266.

Type locality
C am pos B asin , Rio de Ja n e iro , B razil.

D iagnosis
A n ten n a  1 accessory flagellum  p resen t, ru d im en tary , 
1 -articu la te . E yes ab sen t. M an d ib u la r palp  very  long, 
3 .4 tim es  le n g th  of m a n d ib u la r  body, a rtic le  2 longer 
th a n  a rtic le  3. G nathopod  1 ca rp u s longer th a n  
propodus (1.4x), po ste rio r m a rg in  dense ly  setose, 
p o s te ro d is ta l angle oblique. G nathopod  2 w eak ly
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Figure 31. P seu d e r ic th o n iu s  co n ca vu s  sp. nov. Holotype, female (2.7 mm), OCEANPROF II BC, #50, 30 June 2003, 
1050 m, MNRJ 21423.

carpo rchela te ; b as is  m o d era te ly  stou t, en la rg ed  d is­
tally ; ca rp u s tr ia n g u la r  an d  m assive , posterio r 
m a rg in  w ith  long se tae , p o s te ro d is ta l ang le produced  
in to  a  su b acu te  process; propodus su b eq u al to  carpus, 
an te rio r  m a rg in  w ith  long se tae ; palm  ro u n d ed  and  
m in u te ly  se rra te , w ith  long facial se tae . Pereopod 5 
b as is  su b rec tan g u la r, th re e  tim es longer th a n  wide; 
dac ty lu s  w ith  one accessory  sp ine. P ereopods 6 an d  7 
dac ty lu s  w ith  one accessory  sp ine . U ropod 1 ou te r 
ra m u s  w ith  one long an d  ro b u st ap ical se ta , abou t 
0.8 x ra m u s  leng th , an d  one sh o rt ap ical ro b u st se ta ; 
in n e r  ra m u s  h a lf  as  long as o u te r  ram u s, w ith  a  sh o rt 
ap ica l se ta . U ropod 2 in n e r  ra m u s  h a lf  as long as 
o u te r  ram u s; in n e r  ra m u s  naked . U ropod 3 ram u s  
w ith o u t m a rg in a l ro b u st se tae , tip  recu rved  w ith  two 
sp ines an d  tw o se tae . Telson su b rec tan g u la r; w ider

th a n  long, w ith  shallow  excavation  d is ta lly  an d  two 
pa tch es o f sp ines on bo th  sides o f te lson .

D escription
B ased  on holotype fem ale (2.7 m m ), M N R J 21423. 
A n ten n a  1 a rtic le  3 longer th a n  a rtic le  1; flagellum  
w ith  five artic les , accessory  flagellum  p rese n t, ru d i­
m en tary , 1 -articu la te . H ead  longer th a n  p ereo n ites  1 
an d  2 toge ther; a n te ro v e n tra l m a rg in  s trong ly  
recessed; eyes absen t; la te ra l  cephalic  lobe acute. 
E p istom e acu te  an d  curved  up w ard s. U p p er lip  w ith  
d is ta l no tch . M an d ib u la r p a lp  v ery  long, 3 .4 tim es 
le n g th  of m a n d ib u la r  body, a rtic le  2 longer th a n  
a rtic le  3, w ith  facial an d  m a rg in a l se tae , a rtic le  3 
m a rg in a l an d  d is ta l long se tae . Low er lip, m a n d ib u la r  
process acu te . M axilla  1 in n e r p la te  w ith  a  row  of
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Figure 32. P seu d e r ic th o n iu s  co n ca vu s  sp. nov. Holotype, female (2.7 mm), OCEANPROF II BC, #50, 30 June 2003, 
1050 m, MNRJ 21423.

m a rg in a l se tae ; o u te r  p la te  w ith  seven  ro b u st se tae; 
p a lp  w ith  four ap ica l ro b u st se ta e  an d  tw o facial 
se tae . M ax illa  2 o u te r  p la te  b ro ad e r  th a n  in n e r  p la te; 
in n e r  p la te  w ith  a  row  of facial se tae . M axilliped 
in n e r  p la te  ex ten d in g  beyond en d  of p a lp  a rtic le  1; 
o u te r  p la te  rea ch in g  ab o u t tw o-th ird s  along  palp  
artic le  2; a rtic le  4 w ith  a  long ap ica l ro b u st se tae .

Coxae 1 -7  w ider th a n  long, m ostly  d iscon tinuous. 
Coxae 1 an d  2 a n te ro v e n tra l ang le ro u n d ed  an d  no t 
p roduced. Coxae 3 an d  4 s im ila r in  shape, an d  as deep 
as  coxae 1 an d  2. Coxa 5 as long as coxae 1-4 , w ith  a 
few long se tae  on d is ta l m arg in . Coxae 6 an d  7 short, 
s im ila r in  shape, sh o r te r  th a n  o th e rs . G nathopod  1 
b as is  slender, p o ste rio r m a rg in  convex; ca rp u s longer 
th a n  propodus (1.4x), p o ste rio r m a rg in  densely  
se tose, p o s te ro d is ta l angle oblique; propodus suboval, 
w ith  long se tae  on an te ro , postero , an d  facial m arg in ; 
p a lm  even ly  rounded  an d  m in u te ly  se rra te , w ith o u t 
p a lm a r  corner; d ac ty lu s  m o d era te ly  stou t, reach in g  
en d  o f palm . G nathopod  2 w eak ly  carpo rchela te ; b as is  
m o d era te ly  s to u t, en la rg ed  d ista lly ; ca rp u s tr ia n g u la r  
an d  m assive , p o ste rio r m a rg in  w ith  long setae , 
p o s te ro d is ta l angle produced  in to  a  su b acu te  process;

propodus su b eq u al to  ca rpus, a n te r io r  m a rg in  w ith  
long setae; p a lm  ro u n d ed  an d  m in u te ly  se rra te , w ith  
long facial se tae . Pereopods 3 an d  4 s im ila r in  sh ap e  
an d  leng th , b as is  suboval, m o d era te ly  in fla ted ; m erus, 
a n te rio r  m a rg in  w ell produced; dac ty lu s longer th a n  
p ropodus. Pereopod  5 b as is  su b rec tan g u la r, th re e  
tim es longer th a n  w ide; m e ru s  th re e  tim es longer 
th a n  w ide; propodus long, 5 x ca rp u s  leng th ; dac ty lu s 
w ith  one accessory  sp ine. P ereopods 6 an d  7 s im ila r 
in  shape, b as is  su b rec tan g u la r, 2.1 tim es longer th a n  
w ide; m e ru s  long, ab o u t 1.25 x p ropodus length ; 
propodus a  tu f t  o f se ta e  on p o ste ro d is ta l angle; 
dac ty lu s w ith  one accessory spine.

E p im e ra  1-3  d is to v en tra l m a rg in  rounded . 
E p im eron  3 po ste rio r m a rg in  sm ooth. U ropod 1 long, 
peduncle w ith  d is to v en tra l corona of sp ines, w ith o u t 
ro b u st se tae  on o u te r  m arg in ; o u te r  ra m u s  w ith  o u te r 
an d  in n e r  m a rg in s  n aked , w ith  one long an d  ro b u st 
ap ical s e ta  ab o u t 0.8 x ra m u s  le n g th  an d  one sh o rt 
ap ical ro b u st se ta ; in n e r  ra m u s  h a lf  as  long as o u te r 
ram u s, w ith  a  sh o rt ap ical se ta . U ropod 2 peduncle 
w ith  d is to v en tra l corona of sp ines, w ith o u t ro b u st 
se tae  along o u te r  m arg in ; o u te r  ra m u s  w ith o u t se tae;
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F ig u re  33. P seu d e r ic th o n iu s  co n ca vu s  sp. nov. Holotype, female (2.7 mm), OCEANPROF II BC, #50, 30 June 2003, 
1050 m, MNRJ 21423.

in n e r ra m u s  h a lf  a s  long as o u te r  ram u s; in n e r  ram u s  
naked . U ropod 3 peduncle  w ith o u t subap ica l se tae; 
ra m u s  w ith o u t m a rg in a l ro b u st se tae , tip  recurved , 
w ith  tw o sp ines an d  tw o se tae . Telson su b rec tan g u la r; 
w ider th a n  long, w ith  shallow  excavation  d is ta lly  and  
tw o p a tch e s  of sp ines on b o th  sides of te lson .

Tube
Com posed of fine d e tr i tu s  an d  sh o rt sa n d  g ra in s .

E tym ology
T he specific n am e is derived  from  th e  L a tin  concavus, 
m e an in g  concave. I t re fers  to  th e  excavation  on  th e  
te lson  tip , w h ich  is u n iq u e  w ith in  th e  genus.

R em a rks
P seuderic thon ius concavus  sp. nov. is d is tin g u ish e d  
from  all i ts  congeners in  h av in g  a  sp a rse ly  setose 
coxa 5, th e  b as is  o f pereopod 5 su b rec tan g u lar, 
u ropods 1 an d  2 w ith  th e  in n e r ra m u s  rea ch in g  abou t 
m id len g th  of th e  o u te r  ram u s, an d  lack ing  ro b u st 
m a rg in a l se tae . Also, bo th  ra m i of u ropod 2 lack  d is ta l 
se tae , an d  th e  d is ta l m a rg in  o f th e  te lso n  is concave, 
w ith o u t a n  acu te  m iddle process.

G eographic d istr ib u tio n
S o u th -w este rn  A tlan tic : C am pos B asin , Rio de
Ja n e iro , B razil.
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linearis  J .L . B a rn a rd , 1964 w ere  used  w ith  th e  p e r­
m ission  o f M ai Q a ram an  (R esearch  Services L ib ra r­
ian , A m erican  M useum  of N a tu ra l H istory).
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