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ABSTRACT. — Ingolfi ella moluccensis, a new species of ingolfi ellid amphipod (Ingolfi ellidae), is described 
from coarse coral sands of the Gura Ici islands (northern Moluccas; Indonesia). The species is unique among 
ingolfi ellideans in the display of a rounded outgrowth on the proximo-lateral margin of basis of P5, and of a 
sexually-dimorphic, modifi ed medial margin of coxa in the same limb. Other features point to close affi nities 
with a group of seven insular species that show a broad but punctuated distribution along the Atlantic and 
SW Pacifi c oceans. These species share the combined display of four denticles on the posterior margin of 
dactylus of G1 & G2; three comb rows of denticles on the medial margin of the protopod of U2; a trifi d 
unguis of P3–P4; and a bifi d unguis of P5–P7. The placement of ingolfi ellideans among the amphipods is 
briefl y discussed in relation to current analyses. An overview of all species of Ingolfi ella within a comparison 
of 12 characters is provided, including the eight new species described since 2003.
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INTRODUCTION

Ingolfi ellideans are extremely modifi ed amphipod crustaceans 
strongly adapted to life in aquatic subterranean habitats. 
Despite their low diversity—so far 45 species are recognised, 
distributed in two families and six genera—they are present in 
all continents and major oceanic basins, except in Antarctica 
and the polar seas (Vonk & Schram, 2003). Within this vast 
geographical range, the group covers an amazingly broad 
range of biotopes, spanning from deep-sea ooze at 4,800 m 
in the North Atlantic (Mills, 1967) to alluvial sediments up 
to 2,000 m above sea level in the Argentinian High Andes 
(Noodt, 1965). These extremely diverse environmental 
tolerances are unique in the entire crustacean world.

Ingolfi ellideans display a vermiform aspect, a feature that 
occurs also in other groups of malacostracans adapted to 
life in the interstices of non-consolidated sediments, viz. 
bathynellacean syncarids, gnathostenetroidoid, microcerberid 
and microparasellid isopods, or bogidiellid amphipods. 
Other ingolfi ellidean features were once considered to be 
so remarkable as to give the group a separate suborder rank 
within the amphipods (see Hansen, 1903), a category that 

has been customarily maintained by most specialists. These 
features include the display of presumed eyestalks; the 
presence of foliaceous, uniramous unsegmented pleopods; 
the lack of an ischial endite [= outer plate] on the maxilliped; 
and the carpo-subchelate gnathopods. Advancement in the 
knowledge of amphipod diversity has nevertheless shown that 
some of these traits occur also in other amphipod groups (like 
carpo-subchelate gnathopods and the absence of an ischial 
endite on the maxilliped), or represent novel structures lacking 
the presumed phylogenetic relevance they were supposed 
to bear (the presumed eyestalks, which we regard now as 
hinged integumentary extensions of the anterolateral margin 
of the head, are thus non-homologous to the proper eyestalks 
of other peracarids; Dahl, 1977; Lowry & Poore, 1989). 
Furthermore, the odd modifi ed pleopods of ingolfi ellids 
do not represent the plesiomorphic condition of the group 
anymore after the discovery of Metaingolfi ella Ruffo, 1969, 
which displays ordinary, biramous pleopods. Lowry & Poore 
(1989) have gone further in suggesting the placement of 
ingolfi ellideans in a basal position within the gammarideans, 
together with some primitive families such as the leucothoids. 
Contrary to this evidence, the combined analysis of 18S 
rRNA sequences and morphological characters performed 
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by Wilson (2009) maintains the ingolfi ellideans as a sister-
group of a polymorphic clade of Gammaridea, Caprellidea, 
and Hyperiidea.

As stated above, the current diversity of ingolfi ellideans is 
probably grossly underrepresented due to their cryptic, mostly 
inaccessible habitat. Estimations for marine biodiversity in 
general reveal that one to two-thirds remain to be discovered 
yet (Appeltans et al., 2012). In the case of ingolfi ellideans, 
most taxa are known only from one sex, a single specimen 
or a few at most, rendering the phylogenetic relationships 
among taxa extremely difficult to resolve. Whereas the 
single member of the subfamily Metaingolfi ellidae Ruffo, 
1969, and the cluster of six southern African ingolfi ellid taxa 
in the genera Stygobarnardia Ruffo, 1985, Trogloleleupia 
Ruffo, 1974a, Rapaleleupia Vonk & Schram, 2007 and 
Proleleupia Vonk & Schram, 2003 are easily characterised 
on the basis of their comparatively large body size (>10 mm) 
and features pertaining to the pleopods and uropods (see 
Griffi ths, 1989, 1991 and references therein), the bulk of 
ingolfi ellideans—less than 3 mm in length—are customarily 
placed in Ingolfi ella Hansen, 1903 despite their heterogeneity 
(see Tables 1 & 2). Indeed, the diversity found in some 
sexually-dimorphic features suggests that Ingolfi ella is most 
probably paraphyletic, but until more species and males are 
known it will not be possible to split it convincingly into 
natural subunits (Stock, 1976; Dojiri & Sieg, 1987; Ruffo 
& Vigna Taglianti, 1989; Lowry & Poore, 1989; Vonk & 
Sánchez, 1991).

Here we describe a new species of marine littoral Ingolfi ella 
from coarse coral sands sampled at Pulau [=Island] Lelei 
of the Gura Ici archipelago, a group of eight small islets 
stretched over 10 km, west off Halmahera, in the northern 
Moluccas (Indonesia; Fig. 1). The species is unique among 
ingolfi ellideans in the display of a rounded outgrowth on 
the proximo-lateral margin of basis of P5, and of a sexually-
dimorphic, modifi ed medial margin of coxa in the same limb. 
Other features point to a group of seven insular species that 
show a broad but punctuated distribution across the Atlantic 
and SW Pacifi c oceans as its closer relatives.

MATERIAL AND METHODS

Samples were taken during a Naturalis Zeeteam / LIPI 
expedition in 2009 (Hoeksema & Van der Meij, 2010) in 
coarse coral sand beaches using a biophreatical Bou-Rouch 
groundwater pump and steel pipes (see Bou, 1974) placed 
near to the waterline. When the marine groundwater fl ow was 
not steady and pipe holes or pump cylinder were clogged 
with sand and silt, the pump was placed directly in the sea. 
Low tide was the preferable time to sample but since the tidal 
difference was low (between 1–2 m) and locations logistically 
restricted, sampling was performed at all tides. The 2% 
formalin-preserved samples (short time for hardening tissue) 
were later sorted in the LIPI Ternate fi eld station laboratory 
under a dissecting microscope and transferred to 70% ethanol. 
Before study, specimens were treated with lactic acid to 
soften the cuticle and remove internal tissues to facilitate 

Fig. 1. Map of the northern Moluccas showing the location of the 
Gura Ici islands, off western Halmahera.

observation. Drawings were prepared using a camera lucida 
on a Leica DM 2500 microscope equipped with Nomarski 
differential interference contrast. Material preserved on slides 
was mounted in lactophenol and the coverslips sealed with 
nail varnish. Body measurements were derived from the sum 
of the maximum dorsal dimensions (including telescoped 
portions) of head, pereionites, pleosomites and urosomites, 
and exclude telson length. Material is deposited in the 
Crustacea collection of Naturalis Biodiversity Center, Leiden; 
in the Zoological Reference Collection (ZRC) of the Raffl es 
Museum (RMBR) Singapore; and in the Division of Zoology, 
Museum Zoologicum Bogoriense, Indonesian Institute of 
Sciences (LIPI), Cibinong, Indonesia. Other stygobiont 
amphipods found in the same samples are described in Vonk 
et al. (2011). Following Watling (1989), the term “spine” in 
descriptions is restricted for rigid armature elements with 
a hollow central core that do not articulate basally to the 
body integument. Gnathopods I and II, and pereiopods III 
to VII appear abbreviated elsewhere as G1–G2 and P3–P7, 
respectively; plepopods II–III, and uropods I–III, as PL2–PL3 
and U1–U3.



549

THE RAFFLES BULLETIN OF ZOOLOGY 2013
Ta

bl
e 

1.
 K

no
w

n 
di

st
rib

ut
io

n 
an

d 
di

ve
rs

ity
 o

f t
he

 g
en

us
 In

go
lfi 

el
la

.

Sp
ec

ie
s 

D
is

tr
ib

ut
io

n 
&

 H
ab

ita
t 

Se
xe

s 
 K

no
w

n 
O

bs
er

va
tio

ns
 

 
M

 
F 

I. 
ab

ys
si

 H
an

se
n,

 1
90

3 
D

av
is

 S
tra

it,
 N

W
 A

tla
nt

ic
 (E

 G
re

en
la

nd
); 

3,
52

1 
m

 d
ep

th
 

– 
+?

 
K

no
w

n 
fr

om
 a

 s
in

gl
e 

sp
ec

im
en

, p
ro

ba
bl

y 
ju

ve
ni

le
. 

 
 

 
 

Su
pp

le
m

en
ta

ry
 d

es
cr

ip
tio

n 
in

 V
on

k 
&

 S
hr

am
 (2

00
3)

I. 
ac

he
ro

nt
is

 (K
ar

am
an

, 1
93

3)
 

Sk
op

je
 (M

ac
ed

on
ia

); 
fr

es
hw

at
er

 w
el

l 
– 

+?
 

Po
or

ly
 d

es
cr

ib
ed

; m
at

er
ia

l l
os

t. 
Su

pp
le

m
en

ta
ry

  
 

 
 

 
 

de
sc

rip
tio

n 
in

 K
ar

am
an

 (1
95

9)
I. 

al
ba

 Ia
nn

ill
i, 

B
er

er
a 

&
 C

ot
ta

re
lli

, 2
00

8 
M

in
do

ro
 a

nd
 M

ar
in

du
qu

e 
is

la
nd

s 
(P

hi
lip

pi
ne

s)
; m

ar
in

e 
 

+ 
+

 
lit

to
ra

l, 
co

ra
l s

an
d 

 
I. 

at
la

nt
is

i M
ill

s, 
19

67
 

N
W

 A
tla

nt
ic

 o
ff 

B
er

m
ud

a;
 4

,7
00

 m
 d

ep
th

 
– 

+?
 

K
no

w
n 

fr
om

 a
 s

in
gl

e 
sp

ec
im

en
, p

ro
ba

bl
y 

fe
m

al
e.

  
 

 
 

 
 

Su
pp

le
m

en
ta

ry
 d

es
cr

ip
tio

n 
in

 D
oj

iri
 &

 S
ie

g 
(1

98
7)

I. 
au

st
ra

lia
na

 L
ow

ry
 &

 P
oo

re
, 1

98
9 

B
as

s 
St

ra
it 

(S
E 

A
us

tra
lia

); 
m

ar
in

e,
 8

5 
m

 d
ep

th
 

+ 
+ 

I. 
az

or
en

si
s 

R
ub

al
 &

 L
ar

se
n,

 2
01

2 
A

zo
re

s;
 m

ar
in

e,
 1

0–
15

 m
 d

ep
th

 
+ 

– 
I. 

ba
ss

ia
na

 L
ow

ry
 &

 P
oo

re
, 1

98
9 

B
as

s 
St

ra
it 

(S
E 

A
us

tra
lia

); 
m

ar
in

e,
 1

21
 m

 d
ep

th
 

+ 
+ 

I. 
be

at
ri

ci
s 

R
uf

fo
 &

 V
on

k,
 2

00
1 

Sl
ov

en
ia

; f
re

sh
w

at
er

 c
av

e 
– 

+ 
K

no
w

n 
fr

om
 a

 s
in

gl
e 

fe
m

al
e

I. 
be

rr
is

fo
rd

i R
uf

fo
, 1

97
4b

 
C

ap
e 

To
w

n 
(S

 A
fr

ic
a)

; m
ar

in
e 

sa
nd

y 
be

ac
h 

+ 
– 

I. 
br

ita
nn

ic
a 

Sp
oo

ne
r, 

19
60

 
En

gl
is

h 
C

ha
nn

el
; m

ar
in

e,
 4

6 
m

 d
ep

th
 

– 
+ 

K
no

w
n 

fr
om

 b
ot

h 
se

xe
s?

 (p
ro

ba
bl

y 
on

ly
 fe

m
al

es
)

I. 
ca

na
ri

en
si

s 
Vo

nk
 &

 S
án

ch
ez

, 1
99

1 
Te

ne
rif

e 
an

d 
El

 H
ie

rr
o 

is
la

nd
s 

(C
an

ar
ie

s)
; b

ea
ch

es
 a

nd
  

+ 
+

 
an

ch
ia

lin
e 

ca
ve

 
 

I. 
ca

ta
la

ne
ns

is
 C

oi
ne

au
, 1

96
3 

Fr
an

ce
; i

n 
al

lu
vi

al
 s

ed
im

en
ts

 
+ 

– 
Su

pp
le

m
en

ta
ry

 d
es

cr
ip

tio
n 

in
 C

oi
ne

au
 (1

96
8)

I. 
cf

. c
at

al
an

en
si

s 
se

ns
u 

Vo
nk

 &
 N

ot
en

bo
om

 (1
99

6)
 

Sp
ai

n;
 fr

es
hw

at
er

 w
el

l 
+ 

– 
K

no
w

n 
fr

om
 a

 s
in

gl
e 

m
al

e
I. 

co
tta

re
lli

 R
uf

fo
 &

 V
ig

na
 T

ag
lia

nt
i, 

19
89

 
Ta

vo
la

ra
 Is

la
nd

 (S
ar

di
ni

a)
; f

re
sh

w
at

er
 c

av
e 

+ 
+ 

I. 
fo

nt
in

al
is

 S
to

ck
, 1

97
7 

B
on

ai
re

 (D
ut

ch
 A

nt
ill

es
); 

fr
es

hw
at

er
 s

pr
in

g 
+ 

+ 
Va

ria
bi

lit
y 

in
 u

ng
ui

s 
of

 P
3–

P4
 a

nd
 P

7 
(s

ee
 T

ab
le

 2
) 

 
 

 
 

su
gg

es
t d

es
cr

ip
tio

n 
m

ig
ht

 b
e 

ba
se

d 
on

 m
or

e 
th

an
 

 
 

 
 

on
e 

ta
xo

n
I. 

fu
sc

in
a 

D
oj

iri
 &

 S
ie

g,
 1

98
7 

A
tla

nt
ic

 c
oa

st
 o

f N
or

th
 A

m
er

ic
a 

an
d 

G
ul

f o
f M

ex
ic

o;
  

+ 
+

 
m

ar
in

e,
 1

7–
15

1 
m

 d
ep

th
 

 
I. 

ge
or

ge
i A

nd
re

s, 
20

05
 

Se
in

e 
Se

am
ou

nt
 (N

E 
A

tla
nt

ic
); 

21
0–

23
5 

m
 d

ep
th

 
+ 

+ 
I. 

gr
an

di
sp

in
a 

St
oc

k,
 1

97
9 

C
ur

aç
ao

 (D
ur

ch
 A

nt
ill

es
); 

an
ch

ia
lin

e 
ca

ve
 

– 
+ 

K
no

w
n 

fr
om

 a
 s

in
gl

e 
fe

m
al

e
I. 

in
er

m
is

 S
hi

m
om

ur
a,

 O
ht

su
ka

 &
 T

om
ik

aw
a,

 2
00

6 
O

ki
na

w
a 

(J
ap

an
); 

m
ar

in
e 

sa
nd

y 
be

ac
he

s 
– 

+ 
I. 

is
ch

ita
na

 S
ch

ie
ck

e,
 1

97
6 

Is
ch

ia
 (I

ta
ly

); 
m

ar
in

e,
 6

–3
0 

m
 d

ep
th

 
+ 

+ 
I. 

ka
pu

ri
 C

oi
ne

au
 &

 R
ao

, 1
97

3 
A

nd
am

an
 &

 N
ic

ob
ar

 Is
la

nd
s;

 m
ar

in
e 

lit
to

ra
l (

co
ra

l s
an

d)
 

– 
+?

 
I. 

lit
to

ra
lis

 H
an

se
n,

 1
90

3 
Th

ai
la

nd
; m

ar
in

e 
lit

to
ra

l (
co

ra
l s

an
d)

 
– 

+?
 

K
no

w
n 

fr
om

 s
in

gl
e 

sp
ec

im
en

; p
ro

ba
bl

y 
ju

ve
ni

le
.  

 
 

 
 

 
Su

pp
le

m
en

ta
ry

 d
es

cr
ip

tio
n 

in
 V

on
k 

&
 S

ch
ra

m
 (2

00
3)

I. 
lo

ng
ip

es
 S

to
ck

, S
ke

t &
 Il

iff
e,

 1
98

7 
B

er
m

ud
a;

 a
nc

hi
al

in
e 

ca
ve

 
– 

+ 
K

no
w

n 
fr

om
 a

 s
in

gl
e 

fe
m

al
e

I. 
m

ac
ed

on
ic

a 
K

ar
am

an
, 1

95
9 

M
ac

ed
on

ia
; f

re
sh

 g
ro

un
dw

at
er

 
– 

+ 
K

no
w

n 
fr

om
 a

 s
in

gl
e 

sp
ec

im
en

, p
ro

ba
bl

y 
fe

m
al

e
I. 

m
an

ni
 N

oo
dt

, 1
96

1 
C

hi
le

; f
re

sh
 in

te
rs

tit
ia

l g
ro

un
dw

at
er

 8
00

 m
 a

.s.
l. 

+ 
+ 

I. 
m

ar
ga

ri
ta

e 
St

oc
k,

 1
97

9 
Is

la
 M

ar
ga

rit
a 

(V
en

ez
ue

la
); 

fr
es

hw
at

er
 w

el
l 

+ 
– 

K
no

w
n 

fr
om

 a
 s

in
gl

e 
m

al
e



550

Vonk & Jaume: New ingolfi ellid amphipod from the Moluccas, Indonesia

Ta
bl

e 
1.

 C
on

t’d
.

Sp
ec

ie
s 

D
is

tr
ib

ut
io

n 
&

 H
ab

ita
t 

Se
xe

s 
 K

no
w

n 
O

bs
er

va
tio

ns
I. 

og
as

aw
ar

en
si

s 
Sh

im
om

ur
a 

&
 K

ak
ui

, 2
01

1 
O

ga
sa

w
ar

a 
Is

la
nd

s 
(J

ap
an

); 
m

ar
in

e,
 1

65
 m

 d
ep

th
 

– 
+ 

I. 
pe

tk
ov

sk
ii 

K
ar

am
an

, 1
95

7 
M

ac
ed

on
ia

; B
ul

ga
ria

 ?
; f

re
sh

w
at

er
 w

el
ls

 a
nd

 a
llu

vi
al

 s
ed

im
en

ts
 

+ 
+ 

C
ve

tk
ov

 (1
96

4)
 re

co
rd

 o
f t

he
 s

pe
ci

es
 in

 B
ul

ga
ria

 
 

 
 

 
to

 b
e 

co
nfi

 rm
ed

I. 
cf

. p
et

ko
vs

ki
i s

en
su

 B
ou

 (1
97

0)
 

Eu
bo

ea
 Is

la
nd

 (G
re

ec
e)

; f
re

sh
w

at
er

 w
el

ls
 

+ 
+ 

I. 
pu

te
al

is
 S

to
ck

, 1
97

6 
B

on
ai

re
 (D

ut
ch

 A
nt

ill
es

); 
an

ch
ia

lin
e 

w
el

ls
 

+ 
+ 

Su
pp

le
m

en
ta

ry
 d

es
cr

ip
tio

n 
in

 S
to

ck
 (1

97
7)

I. 
qu

ad
ri

de
nt

at
a 

St
oc

k,
 1

97
9 

C
ur

aç
ao

 (D
ut

ch
 A

nt
ill

es
); 

sh
al

lo
w

 s
ub

lit
to

ra
l c

oa
rs

e 
sa

nd
 u

p 
 

– 
+

 
to

 4
 m

 d
ep

th
 

 
I. 

qu
ok

ka
 G

al
le

go
 M

ar
tín

ez
 &

 P
oo

re
, 2

00
3 

W
 A

us
tra

lia
; m

ar
in

e 
sa

nd
y 

be
ac

h 
+ 

+ 
I. 

ro
ca

en
si

s 
Se

nn
a 

&
 S

er
ej

o,
 2

00
5 

A
to

l d
as

 R
oc

as
 (B

ra
zi

l);
 m

ar
in

e,
 1

4 
m

 d
ep

th
 (w

as
he

d 
sp

on
ge

s)
 

– 
+ 

K
no

w
n 

fr
om

 a
 s

in
gl

e 
fe

m
al

e
I. 

ru
ffo

i S
ie

w
in

g,
 1

95
8 

Pe
ru

; b
ra

ck
is

h 
w

at
er

 in
 c

oa
rs

e 
sh

in
gl

e 
m

ar
in

e 
be

ac
h 

+ 
+ 

Su
pp

le
m

en
ta

ry
 d

es
cr

ip
tio

n 
in

 R
uf

fo
 &

 
 

 
 

 
V

ig
na

 T
ag

lia
nt

i (
19

89
)

I. 
sa

nd
ro

ru
ffo

i A
nd

re
s, 

20
04

 
G

re
at

 M
et

eo
r S

ea
m

ou
nt

 (N
 A

tla
nt

ic
); 

29
7–

47
6 

m
 d

ep
th

 
+ 

+ 
I. 

si
m

ili
s 

R
on

dé
–B

ro
ek

hu
iz

en
 &

 S
to

ck
, 1

98
7 

Fu
er

te
ve

nt
ur

a 
(C

an
ar

y 
Is

la
nd

s)
; a

nc
hi

al
in

e 
w

at
er

 in
 in

te
rs

tit
ia

  
+ 

+ 
Su

pp
le

m
en

ta
ry

 d
es

cr
ip

tio
n 

in
 V

on
k 

&
 

an
d 

w
el

l 
 

 
Sá

nc
he

z 
(1

99
1)

I. 
ta

bu
la

ri
s 

St
oc

k,
 1

97
7 

C
ur

aç
ao

; A
ru

ba
 (D

ut
ch

 A
nt

ill
es

); 
sa

nd
y 

be
ac

he
s 

an
d 

 
+ 

+ 
Su

pp
le

m
en

ta
ry

 d
es

cr
ip

tio
n 

in
 S

to
ck

 (1
97

9)
:

 
an

ch
ia

lin
e 

ca
ve

s 
  

 
U

ng
ui

s 
of

 P
3 

&
 P

7 
is

 d
es

cr
ib

ed
 a

s 
si

m
pl

e 
in

st
ea

d 
of

 
 

 
 

 
bi
fi d

 in
 s

pe
ci

m
en

s 
fr

om
 a

 s
ite

 d
iff

er
en

t t
o 

th
e 

ty
pe

 
 

 
 

 
lo

ca
lit

y 
(T

ab
le

 2
)

I. 
th

ib
au

di
 C

oi
ne

au
, 1

96
8 

Fr
an

ce
; i

n 
al

lu
vi

al
 s

ed
im

en
ts

 
+ 

+ 
I. 

un
gu

ic
ul

at
a 

St
oc

k,
 1

99
2 

M
ad

ei
ra

; a
nc

hi
al

in
e 

po
ol

 
+ 

+ 
I. 

us
pa

lla
ta

e 
N

oo
dt

, 1
96

5 
A

rg
en

tin
a;

 in
 a

llu
vi

al
 s

ed
im

en
ts

 2
00

0 
m

 a
.s.

l. 
– 

+ 
K

no
w

n 
fr

om
 a

 s
in

gl
e 

fe
m

al
e

I. 
va

nd
el

i B
ou

, 1
97

0 
m

ai
nl

an
d 

G
re

ec
e;

 in
 a

llu
vi

al
 s

ed
im

en
ts

 
+ 

+ 
I. 

xa
ri

fa
e 

R
uf

fo
, 1

96
6 

M
al

di
ve

s;
 m

ar
in

e 
lit

to
ra

l (
w

as
he

d 
co

ra
ls

) 
– 

+?
 

O
nl

y 
tw

o 
sp

ec
im

en
s 

kn
ow

n,
 p

ro
ba

bl
y 

fe
m

al
es



551

THE RAFFLES BULLETIN OF ZOOLOGY 2013

Table 2. Matrix of some relevant features pertaining to Ingolfi ella species. Species apparently most closely related to I. moluccensis sp. 
nov. are marked with asterisks.

Species
      

I. moluccensis* + 4–4 3 3 2 + – + + + + P3–P4
I. abyssi + 4–4 4 2 1 ? ? ? ? ? + ?
I. acherontis + 3–3 3 2 2 ? ? ? ? ? ? ?
I. alba* + 4–4 3 3 2 + – + + + + P3–P5
I. atlantisi + 4–4 3 P3: 2 1 ? ? ? ? ? + ?
    P4: 1 
I. australiana + 4–3 5 2 1 – – – – + + ?
I. azorensis* – 4–4 3 3 2 – – – – + ? ?
I. bassiana + 3–3 4 2 1 +? +? – + + + ?
I. beatricis + 4–4 3 2 2 ? ? ? ? ? + ?
I. berrisfordi + 3–3 5 3 1 – – – + + ? ?
I. britannica + 4–4 3–4 1 ? ? ? ? ? ? + P3–P5
I. canariensis* + 4–4 3 3 2 + – + + + + P3–P5
I. catalanensis ? 3–3 3 2 2 – + – + – ? ?
I. cf. catalanensis – 3–3 8 2 2 – – – + – ? ?
I. cottarelli – 3–3 6–7 1 1 – – – – – – ?
I. fontinalis + 3–3 3 1/2 P5: 2 – + – + + + ?
     P6: 2
     P7: 1/2 
I. fuscina + 4–4 4 3 2 – – – – + + P3–P5
I. georgei + 3–3 3–4 4 1 – – – + + + ?
I. grandispina + 3–3 5 4 1 ? ? ? ? ? + P3–P4
I. inermis* + 4–4 3 3 2 ? ? ? ? ? + P3–P4
I. ischitana + 3–3 4 4 1 – – – – + + P3–P5
I. kapuri + 4–4 3 3 2 ? ? ? ? ? + ?
I. littoralis + 0–3 3 2 1 ? ? ? ? ? + ?
I. longipes + 4–4 3 2 2 ? ? ? ? ? + ?
I. macedonica – 4–4 4 ? 1 – – – – – + ?
I. manni – 3–3 3 1 1 – – – – + + ?
I. margaritae – 3–3 3 2 2 – + – + + ? ?
I. ogasawarensis* + 4–4 3 3 2 ? ? ? ? ? + P3–P5
I. petkovskii – 3–3 3 2 2 – + – – + + ?
I. cf. petkovskii ? 3–3 3 2 2 – + – + + + ?
I. putealis + 3–3 3 2 2 – + – + + + ?
I. quadridentata + 4–4 3 4 2 ? ? ? ? ? + P3–P4
I. quokka* + 4–4 3 3 2 + – – + + + ?
I. rocaensis* + 4–4 ? 3 2 ? ? ? ? ? + P3–P4
I. ruffoi + 4–4 3 2 2 – – – – + + P3–P4
I. sandroruffoi + 4–4 4 4 3 +? – – – + + P3–P4
I. similis – 3–3 3 2 2 – + – + + + ?
I. tabularis + 3–3 3 2 2 – + – + + + ?
I. thibaudi ? 3–3 5 1 1 ? – – ? – – ?
I. unguiculata + 3–3 3 2 2 – + – + + + ?
I. uspallatae – 3–3 4 1? 1? ? ? ? ? ? + ?
I. vandeli ? 3–3 3 2 2 – + – + + + ?
I. xarifae + 3–4 3 3 2 ? ? ? ? ? + ?
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TAXONOMY

Order Amphipoda Latreille, 1816
Suborder Ingolfi ellidea Hansen, 1903

Genus Ingolfi ella Hansen, 1903
Ingolfi ella moluccensis sp. nov.

(Figs. 2–6)

Material examined. — Collected by R. Vonk and Mr. Sumadijo, 9 
Nov.2009. Northern beach of Pulau Lelei, Gura Ici islands, northern 
Moluccas (0°01'38.64"N, 127°14'38.53"E). Holotype: Preparatory 
female [= with non-setose oöstegites] 1.57 mm, completely dissected 
and mounted on single slide (MZB, Cibinong). Paratypes: Two 
males of 1.39 mm (MZB) and 1.43 mm (RMNH, Leiden) and fi ve 
preparatory females 1.55, 1.55, 1.59, 1.62, and 1.34 mm (ZRC of 
RMBR, Singapore); all preserved in single 70% ethanol vial.

Diagnosis. — Basis of P5 with proximolateral lobe. Medial 
margin of coxa V modifi ed, produced ventrally into ridge; 
ridge sexually-dimorphic, rounded in female, acutely pointed 
in male. Cephalic ("ocular") lobes present. Dactylus of 
gnathopods provided with four denticles along posterior 
margin. Medial surface of protopod of U2 with three denticle 
combs. Unguis of P3–P4 trifi d; that of P5–P7 bifi d. Pleopods 
I–III present in both sexes. Male G2 with bifi d robust seta 
close to palm margin; no modifi ed reverse seta on posterior 
margin of carpus; merus provided with long hyaline frill 
extension posterodistally. Male U2 protopod with basofacial 
robust seta. Oöstegites on P3–P4 only.

Etymology. — Species name refers to its currently known 
distribution, the Moluccas in Indonesia.

Distribution. — Known so far only from the type locality.

Description of female. — Body (Fig. 2A) vermiform, 
unpigmented, body somites smooth except for sparsely set 
simple setae distributed as in Figs. 2A, 3A, 6A, C. Head (Figs. 
2A, 3A) clearly longer than broad and more than twice as 
long as pereionite I, with weakly protruding rostrum; lateral 
lobes and post-antennal sinus each hardly developed; cephalic 
("ocular") lobe not overreaching second segment of antennal 
peduncle. Epimeral plates on pleonites I–III hardly developed 
as postero-ventral rounded extensions each crowned with 
simple seta (Fig. 2A).

Antennule (Fig. 3A) peduncle segments 1–3 progressively 
shorter towards distal, length ratio as 1:0.38:0.34. Flagellum 
4-articulate, shorter than peduncle segments 2–3 combined; 
proximal article unarmed, distal longest; articles 2–4 each 
provided with aesthetasc, aesthetascs progressively shorter 
towards distal. Accessory fl agellum 3-articulate, shorter than 
two proximal articles of main fl agellum combined.

Antenna (Fig. 3A) slightly shorter than antennule; gland 
cone short, hardly protruding dorsomedially; protopodal 
segments 3–5 progressively shorter towards distal, length 
ratio as 1:0.81:0.76; fourth segment with exceedingly long 
(as long as fi fth protopodal segment), simple robust seta with 
rounded tip placed subdistally on posterior margin. Flagellum 
5-articulate, shorter than protopodal segments 4–5 combined.

Labrum and paragnaths (not fi gured) ordinary, latter lacking 
inner lobes.

Mandibles with molar process non-triturative, spiniform. 
Left mandible (Fig. 3C) incisor subrectangular, cutting-edge 
irregularly multi-denticulate; lacinia subrectangular, as broad 
as incisor, cutting edge 5-denticulate; spine row consisting of 
three pectinate elements plus ca. four tiny pointed processes; 
spiniform molar process fi nely serrated. Right mandible (Fig. 
3D) with 7-denticulate incisor and fi nely multi-denticulate 
lacinia, latter constricted basally; spine row reduced to three 
short rounded bulges; spiniform molar process apparently 
smooth.

Maxillule (Fig. 4D) coxal endite [= inner lobe] with three 
simple setae; basal endite [= outer lobe] with six robust 
setae of which one bicuspidate, other 3-cuspidate, other 
4-cuspidate, two (longer) 7- and 8-cuspidate, respectively, and 
one (innermost) comb-like; endopod [= palp] 2-segmented, 
proximal segment unarmed, distal with two setae 3- and 
4-cuspidate, respectively.

Maxilla (Fig. 3E) with short, subequal blunt plates, each 
bearing fi ve distal setae; three out of setae on outer plate 
sparsely setulose.

Maxilliped (Fig. 3F) basal endite slender, fi nger-like, with 
two simple setae; ischium with three simple setae on inner 
margin; merus, carpus, and propodus each with single simple 
seta on medial margin; propodus with row of long setules 
on outer margin; dactylus (Fig. 3G) short, subtriangular, 
with simple robust seta proximally on outer margin, pinnate 
distomedial seta, and long (longer than segment) unguis.

Coxal gills present on P3–P5, ovoid, only that on P5 clearly 
stalked (Fig. 5A–C). Oöstegites (Fig. 5A, B) on P3–P4, short, 
subrectangular, shorter than corresponding coxal gill, with 
three short pointed processes (regressed setae suggesting 
preparatory female condition?) on distal margin; that on P3 
with short simple seta subdistally. Oöstegites of paratype of 
1.34 mm reduced and smooth, suggesting specimen probably 
juvenile.

Gnathopod I (Fig. 4A) carpo-subchelate, carpus 2.5 times 
as long as broad, with three short, apparently bifi d fl agellate 
robust setae along lateral side of palm margin, stout simple 
robust seta on palm angle, and two shorter stout simple setae 
and broad triangular spine on medial surface of segment as 
fi gured; palm margin strongly oblique, straight and smooth; 
posteromedial surface of carpus with excavation apparently 
to accommodate distal portion of unguis. Dactylus with four 
slender denticles along posterior margin.

Gnathopod II (Fig. 4B) carpo-subchelate, carpus massive, 
shorter (attaining only 88% of length) and stouter (twice 
as long as broad vs 2.5 times) than carpus of G1; palm 
margin strongly convex, sparsely serrated, lined up with 
three apparently unicuspidate short, fl agellate robust setae 
along lateral side; palm angle marked by stout, slightly 
curved simple robust seta; medial surface of segment with 
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Fig. 2. Ingolfi ella moluccensis sp. nov. (A: female paratype 1.55 mm; B–G: female holotype; H: male paratype 1.39 mm). A, body, lateral; 
B, left fi rst uropod; lateral; C, same, medial; D, left second uropod, lateral; E, detail of denticles conforming combs on U2 protopod; F, 
right third uropod, dorsal [= posterior]; G, telson, dorsal [= posterior]; H, male left second uropod, lateral. Scale bars = 0.1 mm (A), 0.05 
mm (B–D, F–H).
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Fig. 3. Ingolfi ella moluccensis sp. nov. (A, C–E: female holotype; B: male paratype 1.39 mm). A, head with right antennule and antenna, 
lateral; B, distal portion of male left antennule, lateral; C, left mandible; D, right mandible; E, right maxilla, posterior [= ventral]; F, right 
maxilliped, posterior; G, inset of distal segments of maxillipedal endopod.
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Fig. 4. Ingolfi ella moluccensis sp. nov. (A, B, D: female holotype; C: male paratype 1.39 mm). A, left gnathopod I, lateral; B, left gnathopod 
II, lateral; C, male right gnathopod II, medial; D, right maxillule, posterior [= ventral]. Scale bars = 0.05 mm (A–C), 0.025 mm (D).
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Fig. 5. Ingolfi ella moluccensis sp. nov., female holotype left pereiopods III–VII in lateral view. A, pereiopod III; B, pereiopod IV; C, pereiopod 
V; D, pereiopod VI; E, pereiopod VII. Notice oöstegites attached on P3–P4. Arrowhead points to proximolateral bulge on basis of P5.
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Fig. 6. Ingolfi ella moluccensis sp. nov. (A–C, male paratype 1.39 mm; D, female holotype). A, detail of proximal portion of left pereiopods 
VI–V showing pointed process on coxa V, lateral; B, fi fth pereionite with fi fth pereiopods attached, ventral; C, pleonites I–III with corresponding 
pleopods, ventral; D,proximal portion of female left fi fth pereiopod, lateral. Arrowheads point to pointed process on male coxa V.



558

Vonk & Jaume: New ingolfi ellid amphipod from the Moluccas, Indonesia

short, stout simple robust seta and strong triangular spine 
as fi gured; posteromedial surface of carpus with excavation 
apparently to accommodate distal portion of unguis. Dactylus 
with four denticles along posterior margin, spines stouter 
than G1 counterparts.

Pereiopods III–IV subequal except for slightly longer 
propodus and stouter flagellate robust subdistal seta on 
posterior margin of carpus in P4 (compare Fig. 5A, B). 
Dactylus subquadrangular, posterodistal angle spur-like, 
with short simple robust seta partially embedded into hyaline 
sheath (see inset of Fig. 5A). Unguis shorter than dactylus, 
tricuspidate.

Pereiopods V–VII (Fig. 5C–E) progressively longer towards 
posterior; basis of P5–P6 broad, that of P7 slender; each 
with dactylus provided with two stiff simple setae on 
distomedial angle; unguis bifid, with strong triangular 
tooth subterminally on lateral margin. Basis of P5 (Fig. 
5C; arrowed) strongly modifi ed, with rounded outgrowth 
proximally on outer margin; coxa also peculiar, with medial 
margin strongly produced ventrally into rounded ridge (see 
Fig. 6D). Pereiopod VII with one of distal armature elements 
on distolateral angle of carpus modifi ed into comb-like robust 
seta provided with proximal spur (see inset of Fig. 5E).

Pleopods as in male (Fig. 6C), foliaceous, unarmed, members 
of each pair appressed medially, with straight medial margin 
and evenly rounded lateral margin. Distomedial angle of 
pleopods II & III produced into short rounded process, that 
of pleopod I indistinct.

Uropod I (Fig. 2B, C) protopod long and slender, 
subrectangular, with two simple setae on anterolateral 
[= ventrolateral] margin and simple seta subdistally on 
posterolateral [= dorsolateral] margin. Exopod unsegmented, 
much shorter than endopod, acuminate, with simple seta 
placed at ca. three-fi fths length of outer margin. Endopod 
with short terminal spine plus row of four stout triangular 
robust setae subterminally; nine setae disposed on segment 
as fi gured. Medial surface of protopod adorned with patch 
of tiny pointed denticles; that of endopod with series of 
crescent scales (Fig. 2C).

Uropod II (Fig. 2D) protopod bearing three oblique combs 
of large denticles on medial surface; denticles apparently 
triangular but with variably frayed tips (see Fig. 2E); six 
simple setae distributed on segment as fi gured, plus row 
of long setules along posterolateral margin. Rami tapering, 
exopod stouter and slightly shorter than endopod, more 
infl ated basally, provided with one stout simple seta on 
medial surface and slender simple seta on dorsolateral margin. 
Endopod with fi ve simple setae distributed as fi gured.

Uropod III (Fig. 2F) tiny, uniramous, protopod subquadrate, 
with simple seta provided with hyaline process on distolateral 
angle, plus another one midway of distoventral margin of 
segment. Exopod much shorter than protopod, acuminate, 
with long simple seta provided with hyaline process placed 
subterminally on lateral margin of segment.

Telson (Fig. 2G) entire, fl eshy, globose (see Fig. 2A), about as 
long as broad in dorsal aspect, distal margin evenly rounded; 
armature reduced to two long simple setae provided with 
hyaline process subdistally and two pairs of short penicillate 
setae, all disposed dorsally as fi gured.

Description of male. — None of the male specimens seem 
to display penile papillae, and contrary to most species, their 
fi rst pair of pleopods appears undifferentiated with respect to 
the rest of pleopods and also with those of the female. Both 
features suggest these two males are juveniles. In any case, 
relevant differences with respect to the female—aside of 
body size (see material examined)—pertain to the antennule, 
gnathopod II, coxal plate V and uropod II. Thus, the male 
antennule (Fig. 3B) displays the proximal article of the 
main fl agellum expanded basally and provided with a long 
aesthetasc (vs article unarmed in the female). 

The male G2 (Fig. 4C) has a foliaceous hyaline frill implanted 
close to the posterodistal angle of merus, on medial surface 
of segment (vs frill absent in female). The carpus wears only 
two short fl agellate robust setae along the palm margin (vs 
three in the female), whereas the robust seta present on the 
medial surface of this segment is strongly modifi ed, stout 
and broadly expanded distally, forked (vs small and simple 
in the female). In addition, the excavation present on the 
posteromedial surface of segment (to accommodate unguis) 
is much more pronounced here than in the female.

The medial margin of the coxa of P5 (Fig. 6A, B) is acutely 
produced (vs ridge rounded in female).

The U2 (Fig. 2H) protopod has a stout basofacial robust seta 
with refl exed tip (absent in female). In addition, the setae 
on the medial surface of endopod are swollen basally (vs 
ordinary in female).

REMARKS

The new species from Gura Ici differs from any other 
ingolfiellidean known thus far by the peculiar structure 
of its pereiopod V, which displays a rounded process 
proximolaterally on its basis, whereas the coxa has its medial 
margin produced ventrally into a conspicuous ridge; this 
ridge is sexually-dimorphic, being rounded in the female 
and acutely pointed in the male.

Ingolfi ella moluccensis sp. nov. is related to a group of seven 
insular species that show a broad but punctuated distribution 
along the Atlantic and SW Pacifi c oceans. Namely, I. alba, 
I. azorensis, I. canariensis, I. inermis, I. ogasarawensis, 
I. quokka, and I. rocaensis (see Table 1 for their precise 
distribution). These species share the combined display of 
four denticles on the posterior margin of dactylus of G1 & 
G2; three comb rows of denticles on the medial margin of 
the protopod of U2; a trifi d unguis of P3–P4; and a bifi d 
unguis of P5–P7 (see Table 2). They presumably share also 
the display of three pairs of pleopods in both sexes. The 
morphology of the male G2 approaches the new species to I. 
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alba from the Philippines and I. canariensis from the Canary 
Islands, although both display oöstegites on P3–P5 whereas 
I. moluccensis sp. nov. displays them only on P3–P4 (see 
Table 2). Regarding I. inermis (Okinawa) and I. rocaensis 
(Brazil), the males of both are unknown, but share with the 
new species the lack of oöstegites on P5 and might be its 
closest relatives.

ACKNOWLEDGEMENTS

We are grateful to Suharsono, former director of RCO-LIPI, 
for sponsoring the research. Bert Hoeksema (Naturalis 
Biodiversity Center) and Yosephine Tuti (LIPI, Jakarta) 
are thanked for initiating and organising the 2009 Ternate 
expedition. We thank Fasmi Ahmad, head of the LIPI research 
station in Ternate for his assistance. Sumadijo (RCO-LIPI, 
Jakarta) and students Samar Ishak and Dodi Kahar assisted 
in the fi eldwork and were guides and translators; their help 
and creativity were indispensable. The research permit was 
issued by the Indonesian State Ministry of Research and 
Technology (RISTEK). The Naturalis Zeeteam is thanked for 
their group support. Contribution to Spanish MCINN project 
CGL2009-08256, partially fi nanced with FEDER funds.

LITERATURE CITED

Andres, H. G., 2004. Ingolfi ella sandroruffoi sp. nov. (Crustacea: 
Amphipoda: Ingolfi ellidae) from the Great Meteor Seamount 
(North-eastern Atlantic Ocean). Mitteilungen aus dem 
Hamburgischen Zoologischen Museum und Institut, 101: 
225–236.

Andres, H. G., 2005. Ingolfiella georgei sp. nov. (Crustacea, 
Amphipoda, Ingolfi ellidae) recorded from the Atlantic Seine 
seamount north east of Madeiran Islands. Mitteilungen aus dem 
Hamburgischen Zoologischen Museum und Institut, 102: 71–84.

Appeltans, W., S. T. Ahyong, G. Anderson, M. V. Angel, T. Artois, 
N. Bailly, R. Bamber, A. Barber, I. Bartsch, A. Berta, M. 
Blazewicz-Paszkowycz, P. Bock  G. A. Boxshall, C. B. Boyko, 
S. Nunes Brandão, R. A. Bray, N. L. Bruce, S. D. Cairns, T. Y. 
Chan, L. Cheng, A. G. Collins, T. Cribb, M. Curini-Galletti, F. 
Dahdouh-Guebas, P. J. F. Davie, M. N. Dawson, O. De Clerck, 
W. Decock, S. De Grave, N. J. De Voogd, D. P. Domning, C. C. 
Emig, C. Erséus, W. Eschmeyer, K. Fauchald, D. G. Fautin, S. 
W. Feist, C. H. J. M. Fransen, H. Furuya, O. García-Alvarez, S. 
Gerken, D. Gibson, A. Gittenberger, S. Gofas, L. Gómez-Daglio, 
D. P. Gordon, M. D. Guiry, F. Hernández, B. W. Hoeksema, 
R. Hopcroft, D. Jaume, P. Kirk, N. Koedam, S. Koenemann, 
J. B. Kolb, R. M. Kristensen, A. Kroh, G. Lambert, D. B. 
Lazarus, R. Lemaitre, M. Longshaw, J. Lowry, E. Macpherson, 
L. P. Madin, C. Mah, G. Mapstone, P. McLaughlin, J. Mees, 
K. Meland, C. G. Messing, C. E. Mills, T. N. Molodtsova, R. 
Mooi, B. Neuhaus, P. K. L. Ng, C. Nielsen, J. Norenburg, D. 
M. Opresko, M. Osawa, G. Paulay, W. Perrin, J. F. Pilger, G. 
C. B. Poore, P. Pugh, G. B. Read, J. D. Reimer, M. Rius, R. 
M. Rocha, J. I. Saiz-Salinas, V. Scarabino, B. Schierwater, A. 
Schmidt-Rhaesa, K. E. Schnabel, M. Schotte, P. Schuchert, E. 
Schwabe, H. Segers, C. Self-Sullivan, N. Shenkar, V. Siegel, 
W. Sterrer, S. Stöhr, B. Swalla, M. L. Tasker, E. V. Thuesen, 
T. Timm, A. Todaro, X. Turón, S. Tyler, P. Uetz, J. Van der 
Land, B. Vanhoorne, L. P. Van Ofwegen, R. W. M. Van Soest, 

J. Vanaverbeke, G. Walker-Smith, T. C. Walter, A. Warren, G. C. 
Williams, S. P. Wilson & M. J. Costello, 2012. The magnitude 
of global marine species diversity. Current Biology, 22: 1–14.

Bou, C., 1970. Observations sur les ingolfiellides (Crustacés 
Amphipodes) de Grèce. Biologia Gallo-Hellenica, 3: 57–70.

Bou, C., 1974. Les méthodes de récolte dans les eaux souterraines 
interstitielles. Annales de Spéologie, 29: 611–619.

Coineau, N., 1963. Présence du sous-ordre des Ingolfiellidea 
Reibisch (Crustacea, Amphipoda) dans les eaux souterraines 
continentales de France. Comptes Rendus de l’Académie des 
Sciences, 256: 4729–4731.

Coineau, N., 1968. Contribution à l’étude de la faune interstitielle 
isopodes et amphipodes. Mémoires du Muséum national 
d’Histoire naturelle, Paris (a), 55: 147–214.

Coineau, N. & G. C. Rao, 1973. Isopodes et Amphipodes des sables 
intertidaux des Iles Andaman et Nicobar (Golfe du Bengale). 
Vie et Milieu, 23: 65–100.

Cvetkov, L., 1964. Sur l’identifi cation en Bulgaire de l’Ingolfi ella 
petkovskii Karaman (Crustacea Amphipoda). Bulletin de 
L’Institut de Zoologie et Musée (Sofi a), 15: 185–190. (Text 
in Bulgarian).

Dahl, E., 1977. The amphipod functional model and its bearing 
upon systematics and phylogeny. Zoologica Scripta, 6: 221–228.

Dojiri, M. & J. Sieg, 1987. Ingolfiella fuscina, new species 
(Crustacea: Amphipoda) from the Gulf of Mexico and the 
Atlantic coast of North America, and partial redescription of 
I. atlantisi Mills, 1967. Proceedings of the Biological Society 
of Washington, 100: 494–505.

Gallego-Martínez, S. & C. B. Poore, 2003. A new species of 
ingolfi ellid amphipod (Crustacea: Amphipoda) from western 
Australia. Records of the Western Australian Museum, 22: 75–80.

Griffi ths, C. L., 1989. The Ingolfi ellidae (Crustacea: Amphipoda) 
of southern Africa, with descriptions of two new species. 
Cimbebasia, 11: 59–70.

Griffi ths, C. L., 1991. A new ingolfi ellid (Crustacea: Amphipoda) 
from subterranean waters in western Namibia. Cimbebasia, 
13: 75–79.

Hansen, H. J., 1903. The Ingolfi ellidae, fam. n., a new type of 
Amphipoda. Journal of the Linnaean Society (Zoology), London, 
29: 117–133. 

Hoeksema, B. W. & S. E. T. van der Meij (eds.), 2010. Crossing 
Marine Lines at Ternate: Capacity Building Of Junior Scientist 
in Indonesia for Marine Biodiversity Assessments. Naturalis, 
Leiden. 85 pp.

Iannilli, V., R. Berera & V. Cottarelli, 2008. Description of the fi rst 
marine interstitial ingolfi ellid from Philippines, Ingolfi ella alba 
sp. nov., with some remarks on the systematic of the genus 
(Amphipoda: Ingolfi ellidae). Zootaxa, 1675: 49–58.

Karaman, S. L., 1933. Über zwei neue Amphipoden, Balcanella und 
Jugocrangonyx, aus dem Grundwasser von Skopje. Zoologischer 
Anzeiger, 103: 41–47.

Karaman, S. L., 1957. Eine neue Ingolfiella aus Jugoslavien, 
Ingolfi ella petkovskii n. sp. Folia Balcanica, 1(7): 35–38.

Karaman, S. L., 1959. Über die Ingolfi elliden Jugoslawiens. Bioloski 
Glasnik, 12: 63–80.

Latreille, P. A., 1816. Amphipoda. In: Nouveau Dictionaire d’histoire 
naturelle, appliquée aux Arts, à l’Agriculture, à l’Économie 
rurale et domestique, à la Médecine, etc. Par une société de 
Naturalistes et d’Agriculteurs. 2nd Edition. Vol. 1. Deterville, 
Paris. Pp. 467–469.



560

Vonk & Jaume: New ingolfi ellid amphipod from the Moluccas, Indonesia

Lowry, J. K. & G. C. B. Poore, 1989. First ingolfi ellids from the 
southwestern Pacifi c (Crustacea: Amphipoda) with a discussion 
of their systematics. Proceedings of the Biological Society of 
Washington, 102: 933–946.

Mills, E. L., 1967. Deep-sea Amphipoda from the western North 
Atlantic Basin. I. Ingolfi ellidea and an unusual new species in 
the gammaridean family Pardaliscidae. Canadian Journal of 
Zoology, 45: 347–355.

Noodt, W., 1961. Estudios sobre crustáceos Chilenos de aguas 
subterráneas. II. Nueva Ingolfiella de aguas subterráneas 
límnicas de las Lomas de Paposo en el Norte de Chile. 
Investigaciones Zoológicas Chilenas, 7: 7–16.

Noodt, W., 1965. Interstitielle Amphipoden der konvergenten 
Gattungen Ingolfi ella Hansen und Pseudingolfi ella n. gen. aus 
Sudamerika. Crustaceana, 9: 17–30.

Rondé-Broekhuizen, B. L. M. & J. H. Stock, 1987. A new ingolfi ellid 
(Crustacea, Amphipoda) with West Indian affi nities from the 
Canary Islands. Archiv für Hydrobiologie, 110: 441–450.

Rubal, M. & K. Larsen, 2012. A new species of Ingolfi ellidae 
(Peracarida, Amphipoda, Crustacea) from the Azores, Portugal. 
Helgoland Marine Research. DOI 10.1007/s10152-012-0311-6.

Ruffo, S., 1966. Ingolfi ella xarifae (Crustacea Amphipoda) nuova 
specie dell’Oceano Indiano. Memorie del Museo Civico di 
Storia Naturale di Verona, 14: 177–182.

Ruffo, S., 1969. Descrizione di Metaingolfi ella mirabilis n. gen. n. 
sp. (Crustacea, Amphipoda, Metaingolfi ellidae fam. nova) delle 
acque sotterranee del Salento nell’Italia meridionale. Memorie 
del Museo Civico di Storia Naturale di Verona, 16: 239–260.

Ruffo, S., 1974a. Due cambiamenti di nome di generi di crostacei 
anfi podi. Bollettino del Museo Civico di Storia Naturale di 
Verona, 1: 507.

Ruffo, S., 1974b. Nuovi anfi podi interstiziali delle coste del Sud 
Africa. Atti del Reale Istituto Veneto di Scienze, Lettere ed 
Arti, 132: 399–419.

Ruffo, S., 1985. Un nuovo ingolfi ellideo delle acque sotterranee 
della Namibia: Stygobarnardia caprellinoides n. gen. n. sp. Atti 
della Società Italiana di Scienze Naturali e del Museo Civico 
di Storia Naturale di Milano, 126: 43–53.

Ruffo, S. & A. Vigna Taglianti, 1989. Description of a new 
cavernicolous Ingolfi ella species from Sardinia, with remarks 
on the systematics of the genus. Annali del Museo Civico di 
Storia Naturale di Genova, 87: 237–261.

Ruffo, S. & R. Vonk, 2001. Ingolfi ella beatricis n. sp., a new 
ingolfi ellid from a Slovenian cave. Journal of Crustacean 
Biology, 21: 484–491.

Schiecke, U., 1976. Eine marine Ingolfiella (Amphipoda: 
Ingolfiellidae) im Golf von Neapel: Ingolfiella ischitana. 
Bollettino del Museo Civico di Storia Naturale di Verona, 3: 
413–420.

Senna, A. S. & C. Serejo, 2005. Ingolfi ella rocaensis sp. nov. 
(Crustacea: Amphipoda: Ingolfiellidea): First record of 
ingolfi ellidean amphipods in Brazilian waters. Zootaxa, 962: 
1–6.

Shimomura, M., S. Ohtsuka & K. Tomikawa, 2006. Ingolfi ella 
inermis n. sp., a new interstitial ingolfiellid Amphipod 
from Okinawa, Southern Japan (Peracarida, Amphipoda). 
Crustaceana, 79: 1097–1105.

Shimomura, M. & K. Kakui, 2011. A new species of the genus 
Ingolfi ella Hansen, 1903 (Peracarida, Amphipoda) from the 
Ogasawara Islands, Southern Japan. Crustaceana, 84: 543–551.

Siewing, R., 1958. Ingolfiella ruffoi nov. spec., eine neue 
Ingolfi ellidae aus dem Grundwasser der Peruanischen Küste. 
Kieler Meeresforschung, 14: 97–102.

Spooner, G. M., 1960. The occurrence of Ingolfi ella in the Eddystone 
shell gravel, with description of a new species. Journal of the 
Marine Biological Association, U.K., 39: 319–329.

Stock, J. H., 1976. A new member of the crustacean suborder 
Ingolfi ellidea from Bonaire, with a review of the entire suborder. 
Studies on the Fauna of Curaçao and other Caribbean Islands, 
50: 56–75.

Stock, J. H., 1977. The zoogeography of the crustacean suborder 
Ingolfiellidea, with descriptions of new West Indian taxa. 
Studies on the Fauna of Curaçao and other Caribbean Islands, 
55: 131–146.

Stock, J. H., 1979. New data on taxonomy and zoogeography of 
ingolfi ellid Crustacea. Bijdragen tot de Dierkunde, 49: 81–97.

Stock, J. H., 1992. A new species of Ingolfiella (Crustacea, 
Amphipoda, Ingolfi ellidea) from mixohaline waters in Madeira. 
Bocagiana, 159: 1–11.

Stock, J. H., B. Sket & T. M. Iliffe, 1987. Two new amphipod 
crustaceans from anchialine caves in Bermuda. Crustaceana, 
53: 54–66.

Vonk, R., B. W. Hoeksema & D. Jaume, 2011. A new marine 
interstitial Psammogammarus (Crustacea: Amphipoda: 
Melitidae) from Gura Ici Island, off western Halmahera (North 
Moluccas, Indonesia), and an overview of the genus. ZooKeys, 
128: 53–73

Vonk, R. & J. Notenboom, 1996. The phreatic aquifer of the 
‘Plana de Castellón (Spain): First Iberian record of ingolfi ellid 
Amphipoda. Bollettino del Museo Civico di Storia Naturale di 
Verona, 20: 337–343.

Vonk, R. & E. Sánchez, 1991. A new marine interstitial ingolfi ellid 
(Crustacea, Amphipoda, Ingolfiellidea) from Tenerife and 
Hierro. Hydrobiologia, 223: 293–299.

Vonk, R. & F. R. Schram, 2003. Ingolfiellidea (Crustacea, 
Malacostraca, Amphipoda): A phylogenetic and biogeographic 
analysis. Contributions to Zoology, 72: 39–72.

Vonk, R. & F. R. Schram, 2007. Rapaleleupia, a new name 
for Paraleleupia (Crustacea: Amphipoda: Ingolfiellidea) 
preoccupied by Paraleleupia (Insecta: Coleptera: Staphelinidae: 
Pselaphinae). Journal of Crustacean Biology, 27: 693–693.

Watling, L., 1989. A classifi cation system for crustacean setae based 
on the homology concept. In: Felgenhauer, B., L. Watling & 
A. B. Thistle (eds.), Functional Morphology of Feeding and 
Grooming in Crustacea. A. A. Balkema, Rotterdam. Pp. 15–26.

Wilson, G. D. F., 2009. The phylogenetic position of the Isopoda in 
the Peracarida (Crustacea: Malacostraca). Arthropod Systematics 
& Phylogeny, 67: 159–198.


