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Abstract
The Great Barrier Reef (GBR) is considered to be one of the most important marine biodiversity hotspots on Earth. At the same
time, knowledge on the smallest inhabitants of this habitat is extremely scarce, which is particularly apparent with respect to small
peracarid crustaceans of the order Tanaidacea. Prior to this study, as few as 20 tanaidacean species had been reported from
Australian coral reefs, this study yielding 56 species new to science. Our analysis of a high number of qualitative samples
collected at two GBR sites (Heron and Lizard Islands) from a depth range of 0 to about 30 m in the framework of the Census of
Coral Reef Ecosystem program (one of the Census ofMarine Life-related projects) almost doubled the total number of coral reef-
associated tanaidacean species known worldwide. Altogether, 60 species (distributed among 7622 individuals) were identified,
46 and 41 species being recorded onHeron and Lizard Islands, respectively. The tanaidaceans were dominated bymembers of the
families Leptocheliidae (8 species and more than half of all specimens at both sites) and Metapseudidae (11 species, 6 and 3% of
individuals, respectively). The most speciose genera were Pseudoapseudomorpha (4 species), Paradoxapseudes, Parapseudes,
Pugiodactylus, and Zeuxo (3 species each). Most species were rare, their frequency of occurrence in samples not exceeding 15%.
The species accumulation curves did not reach the asymptote.
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Introduction

Coral reefs belong to the most diverse marine ecosystems on
oceanic shelves (Bouchet 2006; Roberts et al. 2002) and sup-
port a high number of rare species (Selig et al. 2014). Despite
increasing scientific effort, reefs represent the most endan-
gered and least-sampled marine ecosystems (Poloczanska
et al. 2007; Plaisance et al. 2011; De’ath et al. 2012). As
estimated by Reaka-Kudla (1997), the number of species as-
sociated with coral reefs is close to one million. Similar results
have been recently reported by Fisher et al. (2015), but the
most realistic diversity assessments exist for a few taxonomic
groups only, e.g., corals, sponges, bryozoans, fish, parasitic
flatworms, or molluscs (Kohln 1997; Kensley 1998; Fisher

et al. 2015). Therefore, a different picture may emerge when
smaller and poorly studied organisms, like peracarid crusta-
ceans, are included in the assessment (Appeltans et al. 2012).

The CReefs Program—The Australian Node was linked to
the Census of Marine Life project and aimed at completing a
broad-scale taxonomic survey, collecting information about
faunal distributions, and estimating invertebrate diversity of
Australian coral reefs. The program provided an opportunity
to collect less-known organisms, often small and difficult to
sample. The CReefs expeditions yielded a large collection of
peracarids of the order Tanaidacea. These crustaceans are con-
sidered to represent the smallest members of the macrobenthos
and are an important element of marine benthic communities at
all latitudes (Larsen 2005; Błażewicz-Paszkowycz et al. 2014;
Poore et al. 2014; Pabis et al. 2014). Tanaidaceans are
sediment-burrowing or tube-building organisms occasionally
occurring at high population densities (Bamber 2005). Most
are detritivores (Błażewicz-Paszkowycz and Ligowski 2002),
although other trophic modes are known as well (Alvaro et al.
2011; Heard 2011; Błażewicz-Paszkowycz et al. 2014). The
order is currently represented by over 1300 species (Anderson
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2017), yet its species richness is considered to be greatly
underestimated, with as little as 2–3% of the true species rich-
ness being currently known to science (Appeltans et al. 2012;
Błażewicz-Paszkowycz et al. 2012).

The Tanaidacea associated with coral reefs worldwide re-
main almost completely unknown and the list of 96 species
reported so far is undoubtedly incomplete (see Fig. 1, Table 1
and citation therein). As few as 20 species were described from
Australian coral reefs (Whitelegge 1901; Băcescu 1981; Edgar
1997; Błażewicz-Paszkowycz and Bamber 2009; Błażewicz-
Paszkowycz and Zemko 2009; Stępień and Błażewicz-
Paszkowycz 2009, 2013; Stępień 2013; Heard et al. 2018).

The aim of this paper is to analyze the small-scale
tanaidacean species richness and composition at two sites
(Lizard Island and Heron Island) at the Great Barrier Reef.
We are also comparing our data with current global-scale
knowledge on the coral reef tanaidacean fauna.

Material and methods

Study area

The materials were collected in 2008–2010 within the
framework of the CReefs Program—The Australian
Node. The field-work was coordinated by the Australian
Institute for Marine Research (AIMS). We analyzed

materials collected during four expeditions: two each to
Lizard and Heron Islands, both located at the Great
Barrier Reef (GBR) (Fig. 2).

Heron Island is located in the southernmost part of the
GBR (23° 25′ S; 151° 59′ E). It is a typical coral island in
the Capricorn-Bunker group situated over 50 km offshore
(Hutchings et al. 2009). The island is surrounded by a reef
lagoon, built mainly by Acropora corals. Low tides isolate
corals from the open ocean (Ahmad and Neil 1994).

Lizard Island (14° 41′ S; 145° 28′ E) is located in the
northern part of the GBR and, together with two smaller
islands (Bird and Palfrey), forms a small archipelago of con-
tinental origin surrounded by fringing reefs. This group of
islands lies within the mid-continental shelf region, 30 km
away from the Australian shore and 19 km away from other
barrier reefs (Littman et al. 2008).

The GBR is affected by various oceanographic regimes.
The part of the South Equatorial Current that reaches the con-
tinental slope (Ganachaud et al. 2007) splits into two branches
between 15 and 19° S which flow south and north as the East
Australian Current (EAC) and the Coral Coastal Current, re-
spectively. The first forms the Tasman Front and warm eddies
in the distinctively cooler Tasman Sea (Suthers et al. 2011),
while the other forms the Hiri Current (Choukroun et al.
2010). The Queensland Plateau and the GBR apparently re-
duce the westward flow from the Pacific, and the currents
entering the GBR, although weak, are highly variable. The
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Fig. 1 State of knowledge on coral reef tanaidaceans (cf. Table 1). Described species known from the CReefs collection marked blue



Ta
bl
e
1

St
at
e
of

kn
ow

le
dg
e
on

w
or
ld
’s
co
ra
lr
ee
f
ta
na
id
ac
ea
ns

S
pe
ci
es

A
re
a

R
eg
io
n

H
ab
ita
t

N
um

be
r
of

sp
ec
im

en
s

N
um

be
r
of

st
at
io
ns
/s
am

pl
es

So
ur
ce

A
ps
eu
di
da
e

A
ps
eu
de
s
bu
co
sp
in
os
us

G
uţ
u
20
06

E
as
tA

us
tr
al
ia

H
er
on

Is
la
nd
,W

is
ta
ri
re
ef

B
ot
to
m

co
ve
re
d
w
ith

sa
nd

1
1

G
uţ
u
20
06

A
ps
eu
de
s
cu
rt
ir
am

us
(G

uţ
u,

20
07
)

E
as
tA

fr
ic
a

R
eu
ni
on

Is
la
nd
,l
ag
oo
n
ne
ar

BL
a-

sa
lin

es
-l
es

B
ai
s^

D
ea
d
co
ra
l

4
1

G
uţ
u
20
07

A
ps
eu
de
s
ga
la
pa
ge
ns
is

R
ic
ha
rd
so
n,
19
12

N
or
th
w
es
to

f
So

ut
he
rn

A
m
er
ic
a

G
al
ap
ag
os

Is
la
nd

C
or
al
an
d
m
ud

nd
nd

M
en
zi
es

19
53

A
ps
eu
de
s
fe
cu
nd
a
(G

uţ
u,
20
06
)

N
or
th

A
us
tr
al
ia

D
ar
w
in

R
ee
f
fl
at
po
ol
s

1
1

G
uţ
u
20
06

P
ar
ad
ox
ap
se
ud
es

bo
to
sa
ne
an
ui

(G
uţ
u,
20
01
)

G
ul
f
of

M
ex
ic
o

C
ur
ac
ao

Is
la
nd

C
or
al
lo
id

se
di
m
en
t

1
1

G
uţ
u
20
01

P
ar
ad
ox
ap
se
ud
es

ga
rt
hi

(M
en
zi
es
,1
95
3)

W
es
to

f
N
or
th
er
n

A
m
er
ic
a

M
ex
ic
o,
G
ul
f
of

C
al
if
or
ni
a,
Is
ab
el

Is
la
nd

C
or
al
he
ad

3
nd

M
en
zi
es

19
53

P
ar
ad
ox
ps
eu
de
s
flo

pp
ae

B
ir
d,

20
15

N
or
th
of

N
ew

Z
el
an
d

K
er
m
ad
ec

Is
la
nd
s,
H
er
al
d
Is
la
nd
s,

M
iln

e
Is
le
ts
,N

ug
en
tI
sl
an
d,
So

ut
h

M
ey
er

Is
la
nd

(a
ll
R
ao
ul

gr
ou
p)
,

M
ac
au
le
y
Is
la
nd
,C

he
es
em

an
&

C
ur
tis

Is
la
nd
s,
L’
E
sp
er
an
ce

Fr
om

ro
ck
s,
co
bb
le
s,
co
ar
se

sa
nd
,

co
ra
l,
sh
el
ld

eb
ri
s,
an
d

an
tip

at
ha
ri
an

an
d
ye
llo

w
sp
on
ge

13
se
ve
ra
l

B
ir
d
20
15

P
ar
ad
ox
ap
se
ud
es

la
ra
ki
a

(E
dg
ar
,1
99
7)

N
or
th

A
us
tr
al
ia

D
ar
w
in
,N

ig
ht
cl
if
f,
C
ha
rl
es

P
oi
nt
,

So
ut
h
S
he
ll
Is
la
nd
,E

as
tP

oi
nt
,

D
ud
le
y
Po

in
t,
W
ee
d
R
ee
f

C
or
al
ru
bb
le
bi
ot
op

24
0

10
E
dg
ar

19
97

P
ug
io
da
ct
yl
us

co
ra
le
ns
is
G
uţ
u,

19
98

In
do
ne
si
a

M
al
ay
si
a,
T
im

on
Is
la
nd

C
or
al
re
ef

1
1

G
uţ
u
19
98

K
al
lia
ps
eu
di
da
e

M
es
ok
al
lip

se
ud
es

ba
ha
m
en
si
s

(S
ie
g,
19
82
)

G
ul
f
of

M
ex
ic
o

B
ah
am

a,
D
um

b
R
ee
f

nd
19
4

nd
Si
eg

19
82

Ta
na
ps
eu
de
s
or
m
uz
an
a

(B
ăc
es
cu
,1
97
8)

In
do
ne
si
a

T
ha
ila
nd
,A

da
m
an

Se
a,
Ta
ra
ng

Is
la
nd

F
in
e
sa
nd

ne
ar

co
ra
lr
ee
fs

8
1

G
uţ
u
an
d

A
ng
su
pa
ni
ch

20
05

L
ep
to
ch
el
lii
da
e

A
llo

le
pt
oc
he
lia

in
so
lit
a

G
uţ
u,
20
16

E
as
tA

fr
ic
a

R
éu
ni
on

Is
la
nd

F
ro
m

de
ad

co
ra
ls
co
ve
re
d
w
ith

al
ga
e

9
3

G
uţ
u
20
16

K
al
lo
le
pt
oc
he
lia

m
ai
or
in
a

G
uţ
u,
20
16

E
as
tA

fr
ic
a

R
éu
ni
on

Is
la
nd

F
ro
m

de
ad

co
ra
ls

3
2

G
uţ
u
20
16

K
al
lo
le
pt
oc
he
lia

pa
ux
ill
a

G
uţ
u,
20
16

In
do
ne
si
a

M
al
ay
si
a,
St
ra
it
of

M
al
ac
ca
,L

an
gk
aw

i
Is
la
nd
,P

an
ta
iK

ok
C
ol
le
ct
ed

at
ou
te
r
re
ef

m
ar
gi
n

fr
om

P
oc
ill
op
or
a
co
ra
ls

2
nd

G
uţ
u
20
16

Le
pt
oc
he
lia

ac
ro
lo
ph
us

B
ir
d,
20
15

N
or
th
of

N
ew

Z
el
an
d

K
er
m
ad
ec

Is
la
nd
s,
H
er
al
d
Is
la
nd
s,

N
or
th

an
d
So

ut
h
M
ey
er

Is
la
nd
s
(a
ll

R
ao
ul

gr
ou
p)
,R

ao
ul

Is
la
nd
,

M
ac
au
le
y
Is
la
nd
,a
nd

L’
E
sp
er
an
ce

R
oc
k;

Fr
om

va
ri
ou
s
ha
rd

su
bs
tr
at
a
in

ro
ck
po
ol
s,
su
bl
itt
or
al
ly

on
ro
ck

su
rf
ac
es
,u
nd
er

bo
ul
de
rs
,

am
on
g
co
ar
se

sa
nd
,

co
ra
l,c
lu
m
pi
ng

re
d
al
ga
e,
an
d

gr
av
el

70
19

B
ir
d
20
15

Le
pt
oc
he
lia

du
bi
a
(K

rø
ye
r,

18
42
)

E
as
tA

us
tr
al
ia

G
re
at
B
ar
ri
er

R
ee
f

nd
nd

nd
H
al
e
19
33

Mar Biodiv (2019) 49:1169–1185 1171



T
ab

le
1

(c
on
tin

ue
d)

S
pe
ci
es

A
re
a

R
eg
io
n

H
ab
ita
t

N
um

be
r
of

sp
ec
im

en
s

N
um

be
r
of

st
at
io
ns
/s
am

pl
es

So
ur
ce

Le
pt
oc
he
lia

du
bi
a
(K

rø
ye
r,

18
42
)

G
ul
f
of

M
ex
ic
o

B
er
m
ud
as
,C

as
tle

H
ar
bo
r

D
ea
d
co
ra
l

nd
nd

R
ic
ha
rd
so
n
19
05

Le
pt
oc
he
lia

el
on
ga
ta
L
ar
se
n
an
d

R
ay
m
en
t,
20
02

In
do
ne
si
a

T
ha
ila
nd
,A

da
m
an

Se
a,
R
ac
ha

Y
ai

Is
la
nd

C
or
al
ru
bb
le

12
nd

L
ar
se
n
an
d
R
ay
m
en
t

20
02

Le
pt
oc
he
lia

lo
ng
im
an
a
S
hi
in
o,

19
63

G
ul
f
of

M
ex
ic
o

C
ar
ib
be
an
,F

lo
ri
da

to
G
ul
f
of

M
ex
ic
o

B
ac
k
re
ef

nd
nd

H
ea
rd
,H

an
sk
ne
ch
t

an
d
L
ar
se
n
20
04

Le
pt
oc
he
lia

sa
vi
gn
yi
(K

rø
ye
r,

18
42
)

In
do
ne
si
a

B
is
m
ar
c
A
rc
hi
pe
la
go

O
ut
le
to

f
la
go
on

nd
nd

Sh
iin

o
19
65

P
se
ud
on
ot
ot
an
ai
s
sp
.A

H
ea
rd
,

H
an
sk
ne
ch
ta
nd

L
ar
se
n,
19
98

G
ul
f
of

M
ex
ic
o

Fl
or
id
a

In
as
so
ci
at
io
n
w
ith

co
ra
l

(O
cu
lin

a)
nd

nd
H
ea
rd
,H

an
sk
ne
ch
t

an
d
L
ar
se
n
20
04

M
et
ap
se
ud
id
ae

A
ps
eu
do
m
or
ph
a
hi
rs
ut
a

(S
te
bb
in
g,
19
10
)

In
di
an

O
ce
an

E
gm

on
tI
sl
an
d

R
ee
f
ed
ge

nd
nd

St
eb
bi
ng

19
10

A
ps
eu
do
m
or
ph
a
ne
go
es
cu
ae

G
uţ
u,
20
07

E
as
tA

fr
ic
a

R
eu
ni
on

Is
la
nd
,l
ag
oo
n
ne
ar

‘L
a-

sa
lin

es
-l
es

B
ai
s’

D
ea
d
co
ra
l

34
2

G
uţ
u
20
07

A
ps
eu
do
m
or
ph
a
or
tiz
iG

uţ
u,

20
06

G
ul
f
of

M
ex
ic
o

C
ub
a

D
ea
d
co
ra
l

5
1

G
uţ
u
20
06

A
ps
eu
do
m
or
ph
a
ve
le
ro
ni
s

(M
en
zi
es
,1
95
3)

N
or
th
w
es
to

f
So

ut
he
rn

A
m
er
ic
a

C
ol
om

bi
a,
O
ca
ta
vi
a
B
ay

C
or
al

2
nd

M
en
zi
es

19
53

B
am

be
ru
s
jin

ig
ud
ir
us

St
ęp
ie
ń

an
d
B
ła
że
w
ic
z-
P
as
zk
ow

yc
z,

20
13

W
es
tA

us
tr
al
ia

N
in
ga
lo
o

E
dg
e
of

la
rg
e
co
ra
lh

ea
ds

(s
m
al
l

bo
m
m
ie
s)
,d
ea
d
A
cr
op
or
a

16
7

S
tę
pi
eń

an
d

B
ła
że
w
ic
z-
P
as
zk
-

ow
yc
z,
20
13

C
al
oz
od
io
n
su
lu
k
B
am

be
r
an
d

Sh
ea
de
r,
20
05

In
do
ne
si
a

M
al
ay
si
a,
Pa
nt
ai
K
ok

D
ea
d
co
ra
l,
ou
te
r
re
ef

m
ar
gi
n

6
1

G
uţ
u
20
07

C
re
ef
s
he
ro
nu
m
S
tę
pi
eń

an
d

B
ła
że
w
ic
z-
Pa
sz
ko
w
yc
z,
20
13

E
as
tA

us
tr
al
ia

H
er
on

Is
la
nd

C
or
al
ru
bb
le
on

sa
nd

52
4

St
ęp
ie
ń
an
d

B
ła
że
w
ic
z-
P
as
zk
-

ow
yc
z,
20
13

C
ry
pt
oa
ps
eu
de
s
ac
ut
ifr
on
s

B
ăc
es
cu
,1
97
6

E
as
tA

fr
ic
a

Ta
nz
an
ia
,M

bu
dy
a
Is
la
nd

C
or
al
re
ef
s
bi
ot
op

2
nd

B
ăc
es
cu

19
76
c

C
ry
pt
ap
se
ud
es

le
ro
yi
D
av
id

an
d

H
ea
rd
,2
01
5

H
aw

ai
i

H
aw

ai
iI
sl
an
d,
N
i‘
ih
au

Is
la
nd
,H

aw
ai
‘i

C
or
al
re
ef

6
nd

D
av
id

an
d
H
ea
rd

20
15

C
ry
pt
ap
se
ud
es

sa
nk
ar
an
ku
tty
i

B
ăc
es
cu
,1
97
6

E
as
tA

fr
ic
a

Ta
nz
an
ia
,M

bu
dy
a
Is
la
nd

C
or
al
re
ef
s

3
nd

B
ăc
es
cu

19
76
c

C
ur
tip

el
on

ca
ri
na
to
id
es

B
ăc
es
cu
,1
97
6

E
as
tA

fr
ic
a

Ta
nz
an
ia
,M

bu
dy
a
Is
la
nd
,

D
ar

es
Sa
la
am

ar
ea

Sc
ra
pp
ed

de
ad

co
ra
ls

>
10
0

nd
B
ăc
es
cu

19
76
c

C
ur
tip

le
on

ch
ad
iS

tę
pi
eń

an
d

B
ła
że
w
ic
z-
Pa
sz
ko
w
yc
z,
20
13

E
as
tA

us
tr
al
ia

H
er
on

Is
la
nd

sm
al
lc
or
al
ru
bb
le
an
d
sa
nd

14
5

S
tę
pi
eń

an
d

B
ła
że
w
ic
z-
P
as
zk
-

ow
yc
z,
20
13

C
ur
tip

le
on

he
te
ro
ch
el
at
um

L
ar
se
n,
20
02

In
do
ne
si
a

T
ha
ila
nd
,A

da
m
an

Se
a,
R
ac
ha

Y
ai

Is
la
nd

C
or
al
re
ef

4
nd

L
ar
se
n
20
02

C
yc
lo
ap
se
ud
es

es
ta
fr
ic
an
a

B
ăc
es
cu
,1
97
5

E
as
tA

fr
ic
a

Ta
nz
an
ia
,M

bu
dy
a
Is
la
nd

D
ea
d
co
ra
l

2
nd

B
ăc
es
cu

19
75

1172 Mar Biodiv (2019) 49:1169–1185



T
ab

le
1

(c
on
tin

ue
d)

S
pe
ci
es

A
re
a

R
eg
io
n

H
ab
ita
t

N
um

be
r
of

sp
ec
im

en
s

N
um

be
r
of

st
at
io
ns
/s
am

pl
es

So
ur
ce

C
yc
lo
ap
se
ud
es

sp
.A

H
ea
rd
,

H
an
sk
ne
ch
ta
nd

L
ar
se
n,
19
98

G
ul
f
of

M
ex
ic
o

Fl
or
id
a

C
or
al
re
ef

nd
nd

H
ea
rd
,H

an
sk
ne
ch
t

an
d
L
ar
se
n
20
04

H
op
lo
m
ac
hu
s
pr
op
in
qu
us

(R
ic
ha
rd
so
n,
19
02
)

G
ul
f
of

M
ex
ic
o

B
er
m
ud
as
,F

lo
ri
da

B
ac
k
re
ef

ru
bb
le

nd
nd

H
ea
rd
,H

an
sk
ne
ch
t

an
d
L
ar
se
n
20
04

M
sa
ng
ia

la
rv
oi
de
s
B
ăc
es
cu
,

19
76

E
as
tA

fr
ic
a

Ta
nz
an
ia
,M

bu
dy
a
Is
la
nd

C
or
al
re
ef
s

>
10
0

nd
B
ăc
es
cu

19
76
c

M
sa
ng
ia

m
us
si
da

St
ęp
ie
ń
an
d

B
ła
że
w
ic
z-
Pa
sz
ko
w
yc
z
20
13

E
as
tA

us
tr
al
ia

H
er
on

Is
la
nd

R
ee
f
sl
op
e,
co
ra
lr
ub
bl
e
on

sa
nd

23
3

St
ęp
ie
ń
an
d

B
ła
że
w
ic
z-
P
as
zk
-

ow
yc
z
20
13

M
sa
ng
ia

ta
ra
ng
en
si
s
G
uţ
u
&

A
ng
su
pa
ni
ch
,2
00
6

In
do
ne
si
a

T
ha
ila
nd
,A

da
m
an

Se
a,
Ta
ra
ng

Is
la
nd

B
ot
to
m

co
ve
re
d
w
ith

fr
ag
m
en
ts

of
de
ad

co
ra
l

1
1

G
uţ
u
an
d

A
gu
sp
an
ic
h
20
06

P
se
ud
oa
ps
eu
do
m
or
ph
a
or
na
ta

G
uţ
u,
20
06

In
do
ne
si
a

M
al
ay
si
a,
B
ab
iB

es
ar

P
al
au

D
ea
d
co
ra
l,
al
ga
e,
sp
on
ge
s,

hy
dr
oi
ds
,a
sc
id
ia
ns

13
4

1
G
uţ
u
20
06

P
se
ud
oa
ps
eu
do
m
or
ph
a
w
ag
ai
t

(E
dg
ar
,1
99
7)

N
or
th

A
us
tr
al
ia

L
ee

P
oi
nt
,E

as
tP

oi
nt
,W

es
tP

oi
nt

C
or
al
ru
bb
le

37
6

E
dg
ar

19
97

P
se
ud
oa
ps
eu
do
m
or
ph
a
sp
.A

H
ea
rd
,H

an
sk
ne
ch
ta
nd

L
ar
se
n,
19
98

G
ul
f
of

M
ex
ic
o

Fl
or
id
a,
B
ah
am

a,
N
or
th
C
ar
ra
ib
ea
n
Se
a

R
ee
f
ha
bi
ta
ts

nd
nd

H
ea
rd
,H

an
sk
ne
ch
t

an
d
L
ar
se
n
20
04

Sy
na
ps
eu
de
s
ac
ro
po
ra
e

B
ăc
es
cu
,1
97
6

E
as
tA

fr
ic
a

Ta
nz
an
ia
,M

bu
dy
a
Is
la
nd
,K

un
du
ch
i

C
ol
on
ie
s
of

A
cr
op
or
a,
sp
on
gi
e,

sa
nd

50
4

B
ăc
es
cu

19
76
b

Sy
na
ps
eu
de
s
au
st
ra
lia

nu
s

B
ăc
es
cu
,1
98
1

E
as
tA

us
tr
al
ia

H
er
on

Is
la
nd
,W

is
ta
ri
R
ee
f
C
ha
nn
el

nd
3

nd
B
ăc
es
cu

19
81

Sy
na
ps
eu
de
s
ha
nc
oc
ki

M
en
zi
es
,1
95
3

N
or
th
w
es
to

f
So

ut
he
rn

A
m
er
ic
a

G
al
ap
ag
os

Is
la
nd
,L

ob
os

de
A
fu
ra

Is
la
nd
,

Fr
om

co
ra
l

2
nd

M
en
zi
es

19
53

Sy
na
ps
eu
de
s
ca
le
yi
St
ęp
ie
ń

an
d
B
ła
że
w
ic
z,
20
18

W
es
tA

us
tr
al
ia

N
in
ga
lo
o

R
ee
f
sl
op
e,
co
ra
lh

ea
ds

18
3

30
H
ea
rd

al
.2

01
8

Sy
na
ps
eu
de
s
ha
ns
m
ue
lle
ri

G
uţ
u,
20
06

In
do
ne
si
a

M
al
ay
si
a,
B
ab
iB

es
ar

P
al
au

D
ea
d
co
ra
l,
al
ga
e,
sp
on
ge
s,

hy
dr
oi
ds
,a
sc
id
ia
ns

10
32

4
G
uţ
u
20
06

Sy
na
ps
eu
de
s
in
tu
m
es
ce
ns

M
en
zi
es
,1
94
9

W
es
to

f
N
or
th
er
n

A
m
er
ic
a

C
al
if
or
ni
a,
To

m
al
es

B
lu
ff

R
ee
f
on

ho
ld
fa
st
s
of

th
e
al
ga

La
m
in
ar
ia

sp
3

nd
M
en
zi
es

19
49

Sy
na
ps
eu
de
s
m
en
zi
es
i

B
ăc
es
cu
,1
97
6

E
as
tA

fr
ic
a

Ta
nz
an
ia
,M

bu
dy
a
Is
la
nd
,L

og
g
C
ab
in
e

C
or
al
re
ef
s,
sp
on
gi
e

26
7

B
ăc
es
cu

19
76
b

Sy
na
ps
eu
de
s
m
in
im
us

G
uţ
u,
20
06

In
do
ne
si
a

M
al
ay
si
a,
B
ab
iB

es
ar

P
al
au

D
ea
d
co
ra
l,
al
ga
e,
sp
on
ge
s,

hy
dr
oi
ds
,a
sc
id
ia
ns

1
1

G
uţ
u
20
06

Sy
na
ps
eu
de
s
ru
di
s
M
en
zi
es
,

19
53

W
es
to

f
N
or
th
er
n

A
m
er
ic
a

G
ua
da
lu
pe

Is
la
nd
,S
an
ta
C
at
al
in
a
Is
la
nd

R
oc
ks

en
cr
us
te
d
w
ith

co
ra
ls
an
d

br
yo
zo
a

11
nd

M
en
zi
es

19
53

Sy
na
ps
eu
de
s
si
ng
ul
ar
is
S
tę
pi
eń

an
d
B
ła
że
w
ic
z,
20
18

E
as
tA

us
tr
al
ia

L
iz
ar
d
Is
la
nd

Fo
re
re
ef
(m

id
sh
el
f)
,c
oa
rs
e
co
ra
l

ru
bb
le
,d
ea
d
co
ra
lh

ea
ds

15
8

H
ea
rd

al
.2
01
8

Sy
na
ps
eu
de
s
vi
ol
ac
eu
s

B
ăc
es
cu
,1
97
6

E
as
tA

fr
ic
a

Ta
nz
an
ia
,M

bu
dy
a
Is
la
nd
,K

un
du
ch
i

C
or
al
re
ef
s,
sp
on
gi
e

11
3

B
ăc
es
cu

19
76
b

Sy
na
ps
eu
de
s
sp
.A

H
ea
rd
,

H
an
sk
ne
ch
ta
nd

L
ar
se
n,

19
98

G
ul
f
of

M
ex
ic
o

So
ut
h
C
ar
ol
in
a

H
ar
d
bo
tto

m
or

co
ra
lr
ee
fs
ha
bi
ta
t

nd
nd

H
ea
rd
,H

an
sk
ne
ch
t

an
d
L
ar
se
n
20
04

Mar Biodiv (2019) 49:1169–1185 1173



T
ab

le
1

(c
on
tin

ue
d)

S
pe
ci
es

A
re
a

R
eg
io
n

H
ab
ita
t

N
um

be
r
of

sp
ec
im

en
s

N
um

be
r
of

st
at
io
ns
/s
am

pl
es

So
ur
ce

Vi
ci
ni
sy
nd
es

m
ir
ab
ili
s

G
uţ
u,
20
07

E
as
tA

fr
ic
a

R
eu
ni
on

Is
la
nd
,l
ag
oo
n
ne
ar

BL
a-

sa
lin

es
-l
es

B
ai
s^

D
ea
d
co
ra
l

1
1

G
uţ
u
20
07

Za
ra
za

lin
da

G
uţ
u,
20
06

G
ul
f
of

M
ex
ic
o

H
is
pa
ni
ol
a
Is
la
nd

D
ea
d
co
ra
lw

ith
al
ga
e

6
1

G
uţ
u
20
06

M
ir
an
do
ta
na
id
ae

P
oo
re
ot
an
ai
s
ni
ng
al
oo

B
ła
że
w
ic
z-
Pa
sz
ko
w
yc
z
an
d

B
am

be
r,
20
09

W
es
tA

us
tr
al
ia

N
in
ga
lo
o

D
ea
d
co
ra
l

2
2

B
ła
że
w
ic
z-

Pa
sz
ko
w
yc
z
an
d

B
am

be
r
20
09

N
um

ba
ku
lli
da
e

N
um

ba
ku
lla

sr
ila

nk
en
si
s

G
uţ
u,
20
06

C
en
tr
al
In
di
an

O
ce
an

S
ri
L
an
ka

Fr
in
gi
ng

re
ef
,d
ea
d
co
ra
l

10
nd

G
uţ
u
20
06

N
um

ba
cu
lla

pi
iS

tę
pi
eń
,2
01
3

E
as
tA

us
tr
al
ia

H
er
on

Is
la
nd

R
ee
f
fl
at
,c
or
al
ru
bl
e
on

sa
nd

31
5

St
ęp
ie
ń,
20
13

P
ag
ur
ap
se
ud
id
ae

In
do
ap
se
ud
es

br
yc
es
on
i

B
ăc
es
cu
,1
97
6

E
as
tA

fr
ic
a

N
of

D
ar

es
Sa
la
am

ar
ea
:M

bu
dy
a

Is
la
nd
,C

ha
ng
an
i,
O
ys
te
r
B
ay

C
or
al
re
ef
s

69
60

B
ăc
es
cu

19
76
c

In
do
ap
se
ud
es

se
cu
nd
us

G
uţ
u,
19
97

In
do
ne
si
a

M
al
ay
si
a,
B
ab
iB

es
ar

P
al
au

D
ea
d
co
ra
lr
oc
ks

26
1

G
uţ
u
20
06

M
ac
ro
la
br
um

ae
ni
gm

at
us

G
uţ
u,
19
97

In
do
ne
si
a

S
an
ur

B
ea
ch

D
ea
d
co
ra
l,
dr
ed
gi
ng

on
bo
tto

m
co
ar
se

sa
nd

2
1

G
uţ
u
19
97

M
ac
ro
la
br
um

bo
er
iB

ăc
es
cu
,

19
81

E
as
tA

us
tr
al
ia

H
er
on

Is
la
nd
,W

es
ta
ri
R
ee
f
C
ha
nn
el

nd
2

nd
B
ăc
es
cu

19
81

M
ac
ro
la
br
um

tr
ic
ho
pt
er
oi
de
s

B
ăc
es
cu
,1
97
6

E
as
tA

fr
ic
a

Ta
nz
an
ia
,M

ak
at
um

be
C
or
al
re
ef

bi
ot
op
,f
ro
m

fr
om

sp
on
gi
e
C
yn
ac
hy
ra

au
st
ra
lie
ns
is

4
nd

B
ăc
es
cu

19
76
a

M
ac
ro
la
br
um

tr
ifi
du
s

G
uţ
u,
19
97

In
do
ne
si
a

S
an
ur

B
ea
ch

D
ea
d
co
ra
l,
dr
ed
gi
ng

on
bo
tto

m
co
ar
se

sa
nd

1
1

G
uţ
u
19
97

P
ag
ur
ap
se
ud
es

ab
ru
ce
i

(B
ăc
es
cu
,1
98
1)

E
as
tA

us
tr
al
ia

H
er
on

Is
la
nd
,W

es
ta
ri
R
ee
f
C
ha
nn
el

nd
2

nd
B
ăc
es
cu

19
81

P
ag
ur
ap
se
ud
es

da
ct
yl
ifr
on
s

B
ăc
es
cu
,1
97
6

E
as
tA

fr
ic
a

Ta
nz
an
ia
,M

bu
dy
a
Is
la
nd

C
or
al
re
ef
s,
fr
om

sh
el
ls

>
10
0

nd
B
ăc
es
cu

19
76
c

P
ag
ur
ap
se
ud
es

lo
ng
ic
ar
pu
s

G
uţ
u,
19
97

In
do
ne
si
a

B
un
ak
en

Is
la
nd

D
ea
d
co
ra
l,
dr
ed
gi
ng

on
bo
tto

m
co
ar
se

sa
nd

1
1

G
uţ
u
19
97

P
ag
ur
ap
se
ud
es

pa
ng
tir
ut
hu
li

G
uţ
u,
19
92

In
do
ne
si
a

S
an
ur

B
ea
ch

D
ea
d
co
ra
l,
dr
ed
gi
ng

on
bo
tto

m
co
ar
se

sa
nd

se
ve
ra
l

nd
G
uţ
u
19
92

P
ag
ur
ap
se
ud
es

ra
zv
an
i

G
uţ
u,
19
97

In
do
ne
si
a

B
al
iI
sl
an
d,
B
un
ak
en

Is
la
nd
,M

ak
as
sa
r

St
ra
it

D
ea
d
co
ra
l,
dr
ed
gi
ng

on
bo
tto

m
co
ar
se

sa
nd

18
2

G
uţ
u
19
97

P
ag
ur
ap
se
ud
es

va
ri
an
s

B
ăc
es
cu
,1
97
6

E
as
tA

fr
ic
a

Ta
nz
an
ia
,M

bu
dy
a
Is
la
nd
,M

ak
at
um

be
,

K
un
du
ch
i,
L
og
g
K
ab
in
e

C
or
al
re
ef

bi
ot
op
,s
an
d,

23
–3
4

18
B
ăc
es
cu

19
76
a

P
ag
ur
ap
se
ud
es

tr
ic
ol
ia
B
ăc
es
cu
,

19
76

E
as
tA

fr
ic
a

Ta
nz
an
ia
,M

bu
dy
a
Is
la
nd

C
or
al
re
ef

bi
ot
op
,T
ri
co
lia

sh
el
ls

1
1

B
ăc
es
cu

19
76
a

Pa
ra
ps
eu
di
da
e

A
sc
um

el
la

ca
ym

an
en
si
s
G
uţ
u

an
d
H
ea
rd
,2
00
2

G
ul
f
of

M
ex
ic
o

C
ay
m
an

Is
la
nd
s,
G
ra
nd

C
ay
m
an

B
ac
k
re
ef

40
1

G
uţ
u
an
d
H
ea
rd

20
02

1174 Mar Biodiv (2019) 49:1169–1185



T
ab

le
1

(c
on
tin

ue
d)

S
pe
ci
es

A
re
a

R
eg
io
n

H
ab
ita
t

N
um

be
r
of

sp
ec
im

en
s

N
um

be
r
of

st
at
io
ns
/s
am

pl
es

So
ur
ce

B
un
ak
en
ia

in
do
ne
si
an
a

G
uţ
u,
19
95

In
do
ne
si
a

B
un
ak
en

Is
la
nd

R
es
to

f
de
ad

co
ra
lh

ea
d

24
1

G
uţ
u
19
95

B
ra
ch
yo
lic
oa

es
ta
si
at
ic
a

G
uţ
u,
20
07

In
do
ne
si
a

M
al
ay
si
a,
Pa
la
u
B
ab
iB

es
ar

D
ea
d
co
ra
l

3
1

G
uţ
u
20
07

G
ut
ap
se
ud
es

m
an
da

E
dg
ar
,

19
97

N
or
th

A
us
tr
al
ia

D
ar
w
in
,N

ig
ht
cl
if
f,
S
ou
th

Sh
el
lI
sl
an
d,
W
ee
d
R
ee
f

A
lg
al
an
d
co
ra
lr
ub
bl
e
w
as
hi
ng
s

14
6

E
dg
ar

19
97

P
ar
ap
se
ud
es

la
tif
ro
ns

(G
ru
be
,1
86
4)

N
or
th
w
es
to

f
So

ut
he
rn

A
m
er
ic
a

C
ol
om

bi
a,
O
ct
av
ia
B
ay

C
or
al

nd
nd

M
en
zi
es

19
53

P
od
ic
te
ni
us

es
pi
no
su
s

(M
oo
re
,1
90
1)

G
ul
f
of

M
ex
ic
o

Po
rt
o
R
ic
o

C
or
al
bo
tto

m
nd

nd
R
ic
ha
rd
so
n
19
05

P
ar
at
an
ai
da
e

A
pa
ra
ta
na
is
ha
w
ai
en
si
s

M
or
al
es
-N

úñ
ez
,P

el
le
te
ri

an
d
H
ea
rd
,2
01
6

H
aw

ai
i

K
ai
ze
rs
C
ha
nn
el
,K

ap
ua

C
ha
nn
el
,K

Y
C

Pa
tc
h
R
ee
f,
H
ak
ip
’u
iR

ee
f,
C
ha
nn
el

M
ar
ke
r
12

R
ee
f,
M
ok
u
M
an
u
Is
la
nd
,

K
ai
ze
r’
s
W
re
ck
,O

ut
si
de

Po
ps
,T
og
gs

W
re
ck
,A

qu
ar
iu
m

ou
ts
id
e
re
ef
,

A
tla
nt
is
W
re
ck
,K

ap
ua

C
ha
nn
el
,

K
ai
ze
rs
C
ha
nn
el
,F

t.
D
eR

us
sy

R
ee
f

nd
78

14
M
or
al
es
-N

un
ez

et
al
.,
20
16

M
et
at
an
ai
s
sp
in
ip
ro
po
du
s

M
or
al
es
-N

úñ
ez
,P

el
le
te
ri
an
d

H
ea
rd
,2
01
6

H
aw

ai
i

N
or
th

C
ha
nn
el
,H

ak
ip
u’
u
R
ee
f,

C
ha
nn
el
M
ar
ke
r
12
,K

aw
ai
ha
e
R
ee
f

nd
8

4
M
or
al
es
-N

un
ez

et
al
.,
20
16

Sp
ha
er
om

ap
se
ud
ia
e

Sp
ae
ro
m
ap
se
ud
es

pl
um

os
et
os
a

L
ar
se
n,
20
11

G
ul
f
of

M
ex
ic
o

C
ar
ri
be
an

S
ea

In
te
rt
id
ia
lc
or
al
ru
bb
le

2
1

L
ar
se
n
20
11

Sp
hy
ra
po
di
da
e

Sp
hy
ra
po
id
es

tu
be
rc
ul
ifr
on
s

G
uţ
u
an
d
H
ea
rd
,2
00
2

G
ul
f
of

M
ex
ic
o

C
ay
m
an

Is
la
nd
s,
G
ra
nd

C
ay
m
an

Sh
al
lo
w
ba
ck

re
ef

ru
bb
le

9
1

G
uţ
u
an
d
H
ea
rd

20
02

Ta
na
id
ae

Si
ne
lo
bu
s
st
an
fo
rd
i(
R
ic
ha
rd
so
n,

19
01
)

In
do
ne
si
a

B
is
m
ar
c
A
rc
hi
pe
la
go

O
ut
le
to

f
la
go
on

nd
nd

Sh
iin

o
19
65

Ta
na
is
va
ni
s
M
ill
er
,1
94
0

H
aw

ai
i

K
au
ai
,H

ae
an
a
R
ee
f

nd
1

1
Si
eg

19
80

Zu
ex
o
co
ra
le
ns
is

Si
eg
,1
98
0

In
di
an

O
ce
an

M
al
di
ve
n,
A
ttu

-a
to
l

In
A
cr
op
or
a

10
nd

Si
eg

19
80

Ze
ux
o
ke
rm

ad
ec
en
si
s
B
ir
d,
20
15

N
or
th
of

N
ew

Z
el
an
d

M
iln

e
Is
le
ts
,N

or
th

C
ha
nt
er

Is
la
nd
,

N
or
th

an
d
So

ut
h
M
ey
er

Is
la
nd
s
(a
ll

R
ao
ul

gr
ou
p)
,R

ao
ul

Is
la
nd
,

M
ac
au
le
y
Is
la
nd
,C

he
es
em

an
&

C
ur
tis

Is
la
nd
s,
an
d
L’
E
sp
er
an
ce

R
oc
k

fr
om

va
ri
ou
s
su
bs
tr
at
a
in
cl
ud
in
g

an
tip

at
ha
ri
an

sp
on
ge
,

bo
ul
de
rs
,c
ob
bl
es
,c
or
al
,

pe
bb
ly
-s
an
d,
ro
ck

w
al
ls
,s
he
lly

de
br
is
,a
nd

tu
ft
in
g
re
d
al
ga
e

45
15

B
ir
d
20
15

Ta
nz
an
ap
se
ud
id
ae

A
ca
nt
ha
ps
eu
de
s
el
eg
an
s

R
om

an
,1
97
6

E
as
tA

fr
ic
a

M
ad
ag
as
ka
r

C
or
al
re
ef

9
nd

R
om

an
19
76

Mar Biodiv (2019) 49:1169–1185 1175



T
ab

le
1

(c
on
tin

ue
d)

S
pe
ci
es

A
re
a

R
eg
io
n

H
ab
ita
t

N
um

be
r
of

sp
ec
im

en
s

N
um

be
r
of

st
at
io
ns
/s
am

pl
es

So
ur
ce

Ta
nz
an
ap
se
ud
es

la
ng
iB

ăc
es
cu
,

19
75

E
as
tA

fr
ic
a

Ta
nz
an
ia
,M

bu
dy
a
Is
la
nd

O
n
a
sp
on
ge
,i
n
co
ra
lr
ee
f
bi
ot
op

1
1

B
ăc
es
cu

19
75

Ta
nz
an
ap
se
ud
es

le
vi
s
S
tę
pi
eń

an
d
B
ła
że
w
ic
z-
P
as
zk
ow

yc
z,

20
09

W
es
tA

us
tr
al
ia

N
in
ga
lo
o

C
or
al
ru
bb
le
on

sa
nd

2
2

S
tę
pi
eń

an
d

B
ła
że
w
ic
z-
P
as
zk
-

ow
yc
z
20
09

Ta
nz
an
ap
se
ud
es

lo
ng
is
et
a

B
ăc
es
cu
,1
97
5

E
as
tA

fr
ic
a

Ta
nz
an
ia
,M

bu
dy
a
Is
la
nd
,K

un
du
ch
i

C
or
al
re
ef

7
nd

B
ăc
es
cu

19
75

Ta
nz
an
ap
se
ud
es

ni
el
iS

tę
pi
eń

an
d
B
ła
że
w
ic
z-
P
as
zk
ow

yc
z,

20
09

W
es
tA

us
tr
al
ia

N
in
ga
lo
o

C
or
al
ru
bb
le
on

sa
nd

1
1

S
tę
pi
eń

an
d

B
ła
że
w
ic
z-
P
as
zk
-

ow
yc
z
20
09

Ta
nz
an
ap
se
ud
es

po
ly
ne
ns
is

M
ül
le
r,
19
92

Fr
en
ch

Po
ln
es
ia

B
or
a-
B
or
a,
M
oo
re
a

D
ea
d
co
ra
li
n
ch
an
ne
l

29
5

nd
M
ül
le
r
19
92

Ta
nz
an
ap
se
ud
es

m
ir
ifi
cu
s

G
uţ
u,
20
10

E
as
tA

fr
ic
a

M
au
ri
tiu

s
Is
la
nd

R
ee
f
fl
at
,d
ea
d
co
ra
ls

25
1

G
uţ
u
20
10

Ta
nz
an
ap
se
ud
es

ba
ce
sc
ui

G
uţ
u,
20
10

C
en
tr
al
In
di
an

O
ce
an

S
ri
L
an
ka

Is
la
nd

W
av
e-
ex
po
se
d
co
ra
lr
ee
f
fl
at

1
1

G
uţ
u
20
10

in
ce
rt
e
se
di
s

M
et
at
an
ai
s
bi
pu
nc
ta
ta

B
ła
że
w
ic
z-
Pa
sz
ko
w
yc
z
an
d

Z
em

k o
,2
00
9

E
as
ta
nd

W
es
t

A
us
tr
al
ia

L
iz
ar
d
Is
la
nd
,N

in
ga
lo
o

D
ea
d
co
ra
l

3
3

B
ła
że
w
ic
z-

Pa
sz
ko
w
yc
z
an
d

Z
em

ko
20
09

1176 Mar Biodiv (2019) 49:1169–1185



Mar Biodiv (2019) 49:1169–1185 1177

Fig. 2 Study areas and location of sampling sites visited during the CReefs program



water mass that flows into the GBR can reside there for a
few days to weeks, to become later transformed into a
strong and consistent northward jet and a substantially
weaker, but more variable, southward jet (Choukroun
et al. 2010). A westward jet from the Coral Sea enters the
Arafura Sea (Gordon 2005; Saint-Cast and Condie 2006)
through the shallow Torres Strait with depths > 20 m, which
extends between the Cape of York and Papua New Guinea
(Wolanski et al. 1988).

Sampling

Qualitative samples were collected from depths of 0–30 m by
SCUBA divers. The bottom deposit from different, arbitrarily
selected, microhabitats (e.g., coral rubble, soft sediments, al-
gae, sand, gravel) was gathered by hand, placed in a 0.3-mm
mesh size bag, and transported in 20 L buckets to the labora-
tory where, following addition of 5 ml formaldehyde or fresh
water the buckets were left for an hour. Subsequently, the
samples were rinsed with seawater, tanaidaceans were
sorted live under a dissecting microscope and preserved
in 80% ethanol. The tanaidaceans identified were found
in 99 samples collected from 47 localities (out of a total
of 231 samples and 152 localities) on the reef surrounding
Heron Island (e.g., the Heron Reef) as well as from a few
neighboring reefs: the Broomfield, Must Head, Lamont,
Sykes, and Wistari (Fig. 2). The Tanaidacea were also re-
corded in 131 samples collected at 63 localities (out of a
total of 191 samples and 118 localities) in the closest vi-
cinity of Lizard Island as well as from barrier reefs such as
the Carter, Yonge, Day, Hick, Martin, North Direction,
Yewell, and Waining (Fig. 2).

Data analysis

As our data are not quantitative, we used relative abun-
dance to describe the tanaidacean communities from
Heron and Lizard Islands. Frequency of occurrence (F)
and dominance (D) were calculated for each species in
each area. Frequency of occurrence is defined as the per-
centage of samples containing a species relative to the total
number of samples; dominance is the percentage of indi-
viduals of a given species relative to the total number of
individuals of all species. Species-area curves were devel-
oped for each island. The curve is constructed by adding
the cumulative number of different species observed as
samples are added randomly. The species-area curves were
constructed using Primer v.5 with 999 permutations (Clarke
and Warwick 2001). In addition, based on the literature data,
we analyzed global diversity of the Tanaidacea associated
with coral reef habitats.

Results

Tanaidacean fauna of heron and Lizard Islands

The materials collected during the CReefs—The Australian
Node program yielded a total of 7922 tanaidacean individuals.
More than half of the collection (56%; 4243 individuals) came
from Lizard Island, the rest (44%; 3379 individuals) being
obtained from Heron Island. The specimens collected were
found to represent 60 species from 17 families and 47
genera. More than half of the species identified (56, i.e.,
87% of the entire collection) were new to science (Table 2).
The species-accumulation curves for the two sites did not
reach the asymptote (Fig. 3).

The two sites were very similar in their tanaidacean species
richness: the Heron Island collection comprised 46 species
representing 34 genera and 14 families, 41 species (38 genera
from 14 families) being identified on Lizard Island. The two
sites shared 26 species; 20 and 15 species were recorded only
on Heron Island and on Lizard Island, respectively (Table 2).
The most speciose families were the Metapseudidae Lang,
1970 (12 species) and the Leptocheliidae Lang, 1973 (8 spe-
cies). The most speciose genera were Pseudoapseudomorpha
(4 species), followed by Paradoxapseudes, Parapseudes,
Pugiodactylus, and Zeuxo (3 species each).

Generally, the number of individuals and frequency of oc-
currence of most species were very low at both sites. On
Heron Island, 34 species were found to occur in less than
15% of all samples, Lizard Island collection yielding 33 spe-
cies present in less than 15% of samples. Twenty species were
represented by fewer than 10 individuals each. Only 3 species
(Araleptocheliinae subfam. gen.1 sp., Paratanais sp. 3, and
Leptochelia sp.) were common and abundant at both sites
(Table 2). Among the already known species, common and
abundant was Paradoxapseudes aff. larakia (Edgar, 1997),
but on Lizard Island only (Table 2).

The tanaidaceans found were numerically dominated by
the Leptocheliidae (59 and 67% of individuals found on
Heron and Lizard Islands, respectively). Three other families,
the Metapseudidae (6 and 3%), the Apseudidae (8 and 12%),
and the Paratanaidae (10 and 7%), contributed substantially to
the material as well.

Global diversity of coral reef tanaidaceans (previous
studies)

Current knowledge on diversity of the tanaidacean fauna as-
sociated with coral reefs is incomplete. So far, there have been
as few as 96 species from 13 families reported from this hab-
itat worldwide (Table 1, Fig. 1). The most speciose families
include the Metapseudidae, the Pagurapseudidae, and the
Leptochellidae with 36, 13 and 10 known species, respective-
ly. Thus, the three families account for more than half of coral
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Table 2 Species composition of
tanaidacean fauna on Heron and
Lizard Islands. Number of
individuals (N), dominance (D),
and frequency of occurrence (F).
Italicized characters indicate
names of the most frequent and
abundant species

Family/ species Heron Island Lizard Island

N D [%] F [%] N D [%] F [%]

Apseudidae

Apseudes sp. 12 0.35 10.10 20 0.47 8.40

Bilobatus sp. 7 0.2 2.02 1 0.02 0.76

Paradoxapseudes aff. larakia
(Edgar, 1997)

80 2.36 20.20 474 11.17 42.75

Paradoxapseudes sp. 2 53 1.56 18.18

Pugiodactylus sp. 1 1 0.02 1.01 7 0.16 1.35

Pugiodactylus sp. 2 136 4.02 30.30 12 0.28 4.58

Pugiodactylus sp. 3 7 0.16 2.29

Kalliapseudidae

Kalliapseudes sp. 1 19 0.56 3.03

Kalliapseudes sp. 2 1 0.02 1.01

Metapseudidae

Apseudomorpha sp. 40 1.18 13.13

Creefs heronum Stępień &
Błażewicz-Paszkowycz, 2013

52 1.53 4.04

Cryptoapseudes sp. 2 0.05 2.02 3 0.07 1.35

Curtipleon chadi Stępień &
Błażewicz-Paszkowycz, 2013

14 0.41 5.05

Julmarichardia sp. 3 0.08 2.02 96 2.26 14.50

Msangia sp. 6 0.14 3.82

Msangia mussida Stępień &
Błażewicz-Paszkowycz, 2013

23 0.68 3.03

Pseudoapseudomorpha sp. 1 21 0.62 6.06 26 0.61 4.58

Pseudoapseudomorpha sp. 2 29 0.85 10.10 19 0.44 3.05

Pseudoapseudomorpha sp. 3 24 0.71 10.10

Pseudoapseudomorpha sp. 4 4 0.11 4.04

Synapseudes singularis Stępień
and Błażewicz, 2018

15 0.35 6.10

Numbakullidae

Numbakulla pii Stępień, 2013 31 0.91 5.05

Pagurapseudidae

Indoapseudes sp. 11 0.25 4.58

Macrolabrum boeri Bacescu, 1981 24 0.71 7.07

Macrolabrum sp. 8 0.18 5.34

Pagurapseudes sp. 14 0.41 7.07 4 0.09 3.05

Pagurapseudopsidae

Paguropseudopsis sp. 20 0.59 3.03

Parapseudidae

Brachylicoa sp. 5 0.14 4.04 18 0.42 5.34

Pakistanapseudes sp. 3 0.08 1.01 3 0.07 2.29

Parapseudes sp. 1 142 4.2 26.26

Parapseudes sp. 2 3 0.08 3.03

Parapseudes sp. 3 36 1.06 8.08 3 0.07 1.53

Sphaeromapseudidae

Sphaeromapseudes sp. 8 0.18 1.53

Whiteleggiidae

Whiteleggia multicarinata
(Whitelegge, 1901)

5 0.14 4.04 1 0.02 0.76

Cryptocopidae
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reef tanaidacean diversity. Coral reef habitats have been re-
ported as supporting a total of 43 tanaidacean genera,
Synapseudes (in the family Synapseudidae) being the most
speciose one (12 species).

Most of earlier studies have been based on very limited
datasets. The majority of sites sampled yielded a single spec-
imen each, found in single randomly collected samples.
Species lists from even larger areas seem far from complete
(Table 1). For example, African coral reefs are known to sup-
port as few as 22 species (Băcescu 1975, 1976a, b, c; Roman

1976; Guţu 2007, 2010, 2016), 21 species were recorded in
Indonesia (Stebbing 1910; Shiino 1965; Guţu 1992, 1995,
1997, 1998, 2006, 2007, 2016; Larsen 2002; Larsen and
Rayment 2002; Guţu and Aguspanich 2005, 2006), and 20
species from off Australia (Hale 1933; Edgar 1997; Băcescu
1981; Guţu 2006; Błażewicz-Paszkowycz and Zemko 2009;
Błażewicz-Paszkowycz and Bamber 2009; Stępień and
Błażewicz-Paszkowycz 2009, 2013; Stępień 2013; Heard
et al. 2018), and yet those three areas belong to the most
comprehensively studied regions of the world in terms of coral

Table 2 (continued)
Family/ species Heron Island Lizard Island

N D [%] F [%] N D [%] F [%]

Iugentotanais sp. 2 0.05 2.02 20 0.47 11.45

Heterotanoididae

Heterotanoides sp. 134 3.15 16.79

Leptocheliidae

Leptocheliidae subfam. gen.1 sp. 277 8.19 42.42 1103 25.99 48.85

Leptochelidae subfam. gen. 2 sp. 65 1.92 20.20 904 21.3 17.76

Grallatotanais sp. 151 3.55 3.82

Konarus sp. 55 1.62 20.20 8 0.18 23.66

Leptochelia sp. 1616 47.82 80.81 156 3.67 74.05

Leptocheliinae gen. 1 sp. 6 0.14 10.69

Neoleptochelia sp. 337 7.94 3.05

Poorea sp. 188 4.43 0.76

Nototanaidae

Nesotanais sp. 15 0.44 7.07 81 1.9 16.79

Paratanaidae

Bathytanais sp. 2 2 0.05 2.02

Pseudobathytanais sp. 1 1 0.02 1.01 1 0.02 0.76

Paratanais sp. 2 107 3.16 29.29

Paratanais sp. 3 259 7.66 51.52 310 7.3 45.80

Pseudotanaidae

Pseudotanais sp. 1 79 2.33 26.26 25 0.58 6.11

Pseudotanais sp. 2 3 0.08 1.01

Typhlotanaidae

Antiplotanais sp. 25 0.58 4.58

Tanaidae

Tanais sp. 26 0.61 1.53

Zeuxo sp. 1 42 1.24 17.17 13 0.3 4.58

Zeuxo sp. 2 20 0.59 1.01

Zeuxo sp. 3 5 0.14 5.05

Incerte sedis

Metatanais bipunctata
Błażewicz-Paszkowycz &
Zemko, 2009

6 0.17 5.05 1 0.02 0.76

Tangalooma sp. 12 0.35 8.08 0

Incerte sedis gen. 1 sp. 1 0.02 0.76

Incerte sedis gen. 2 sp. 2 0.04 1.53

Incerte sedis gen. 3 sp. 9 0.26 6.06 9 0.21 0.76
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reef tanaidacean fauna diversity. Coral reefs in some regions
or even in entire basins, e.g., the Red Sea, have not been
surveyed for tanaidacean diversity at all. There is only a few
tanaidacean species know from the Great Florida Reef, the
world’s third largest barrier reef (Heard et al. 2004); few spe-
cies only have been reported from the Caribbean Sea reef
systems (Richardson 1905; Sieg 1982; Guţu 2001, 2006;
Guţu and Heard 2002; Larsen 2011). The scale of tanaidacean
diversity underestimation is therefore huge, and there is hardly
any recent information available as most of current knowledge
is based on data published more than 30 years ago.

The spatial scale of research is also very restricted, as most
surveys have been focused on a single small island each. Most
often data are scattered in different publications. For example,
the 21 tanaidacean species known from Indonesia were de-
scribed in 12 papers published between 1965 and 2016
(Shiino 1965; Guţu 1992, 1995, 1997, 1998, 2006, 2007,
2016; Larsen 2002; Larsen and Rayment 2002; Guţu and
Aguspanich 2005, 2006). Moreover, no ecological research
on the coral reef tanaidaceans has been carried out, so knowl-
edge on habitat characteristics is very limited and unreliable,
and information on factors controlling distribution and diver-
sity of the fauna is absent.

Discussion

Fifty six (out of a total of 60) tanaidacean species identified
from the coral reefs surveyed in this study (CReefs samples)
proved new to science. Moreover, 10 out of the 20 species
reported previously from Australian coral reefs were also de-
scribed from the CReefs collections (Błażewicz-Paszkowycz
and Bamber 2009; Błażewicz-Paszkowycz and Zemko 2009;
Stepień and Błażewicz-Paszkowycz 2009, 2013; Stępień,
2013; Heard et al. 2018). Our results significantly extend the
list of Australian tanaidaceans. Recent studies, carried out
mainly off the southern part of the continent and based on
collections from different habitats and depths, including the
deep sea, yielded more than 170 described species (Bamber

2005; Edgar 2008; Błażewicz-Paszkowycz and Bamber
2007a, b, 2012). In view of considerable underestimation of
tanaidacean diversity in coral reef habitats worldwide, it is not
surprising to find a high number of new species in an area not
sampled before, as highlighted by our analysis and previous
studies on other peracarids (Plaisance et al. 2011). The mate-
rials obtained for this study from a very restricted area resulted
in the number of tanaidacean species know fromworld’s coral
reefs being almost doubled (Fig. 1). On both islands, samples
were collected along a distance as short as several kilometers,
the area surveyed accounting for much less than 0.01% of the
entire GBR. Moreover, as indicated by the shape of the
species-accumulation curves, more species should still be
present in each of the two localities investigated. In addition,
further studies based on quantitative materials amenable to
comprehensive and reliable statistical analyses are needed.
Therefore, the species list presented in this paper is undeniably
not complete; more species will be recorded when more hab-
itats, including deeper areas, are sampled on wider spatial
scales. Logistic and environmental restrictions limited the
number of samples which could have been collected in this
study from deeper (> 20 m) areas, from outer reefs and from
living corals. On the other hand, had deeper parts of the reefs
(> 30 m) be explored, the species list would have been pre-
sumably supplemented with members of families such as the
Typhlotanaidae or Tanaellidae, reported from deeper waters of
the Bass Strait (Błażewicz-Paszkowycz and Bamber 2012),
Esperance (Bamber 2005) or the deeper shelf off West
Australia (McCallum et al. 2014; Poore et al. 2014).

Nevertheless, our results and records in the World Register
of Marine Species (Appeltans et al. 2012; Błażewicz-
Paszkowycz et al. 2012) allow to assume that the GBR
tanaidacean fauna is diverse but the diversity is highly
underestimated. The number of species reported tends to be
low when compared against that of large taxa studied far more
extensively and on much larger spatial scales, e.g., shelled
gastropods (represented in the GBR by 2500 species), bi-
valves, brachyurans and stomatopods, each represented on
the GBR by some 500 species (Ahyong 2009; Willan 2009).
It would be more reasonable to compare the GBR tanaidacean
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diversity with that of some other peracarids (Preston and
Doherty 1994). Lowry and Myers (2009) showed amphipods,
with 235 species, to be the most diverse peracarids on the
GBR, but their study, although based on collections from only
three distant locations (Lizard, Orpheus and Heron Islands),
involved a long-term and intensive field work. Our results
should rather be compared with data on isopods, the crusta-
ceans which often share habitats with tanaidaceans and are
behaviourally similar to them (low mobility, burrowers). The
CReefs collection contains about 100 isopod species (Bruce,
personal communication), although the total number of iso-
pods known from Australian coral reefs is twice as high
(Ahyong, 2009). In any case, diversity of the three peracarid
orders mentioned above is most probably still underestimated
due to the paucity of studies, low sampling effort and a re-
stricted spatial scale of biodiversity inventories.

In terms of species richness, the Australian tanaidacean
fauna associated with coral reefs is far more diverse (Fig. 1)
than the fauna from similar habitats in other parts of the world,
although this conclusion is most probably an artifact resulting
from sampling bias. For example, as few as 15 and 22 species
were reported from coral reefs in the Gulf of Mexico and off
the east coast of Africa, respectively (see Table 1 and citation
therein). It is also worth noting that tanaidacean faunas asso-
ciated with coral reefs in other regions are dominated, like in
this study, by members of the Leptochelliidae and
Metapseudidae (Fig. 1). Families such as the Whiteleggiidae
and Numbakullidae, recorded in our materials, are restricted in
their distribution to the Indo-Pacific and Australia, and pre-
sumably radiated in those regions (Bamber and Błażewicz-
Paszkowycz 2013). Our data from Heron and Lizard Islands
(Table 2) as well as results of previous studies (Table 1) dem-
onstrate high dominance of three tanaidacean families in coral
reef habitats. The Leptochelidae are common and abundant in
various shallow water sites all over the world (e.g., Edgar
2012; Bamber 2013), and their being an important component
of coral reef communities it is not surprising. Similarly, mem-
bers of the family Pagurapseudidae are found in shallow wa-
ters (including coral reefs habitats) of temperate and tropical
regions (e.g., Băcescu 1981; Bamber 2009; Błażewicz-
Paszkowycz and Bamber 2012). Current knowledge on the
Metapseudidae might suggest that the group is associated
mostly with coral reefs (Băcescu 1976b; Guţu 2006; David
and Heard 2015). Metapseudids are most probably typical
inhabitants of hard bottom habitats, especially crevices and
coral rubble, as observed for some species of the genus
Msangia. Nevertheless, the absence of more comprehensive
data concerning the family’s biology and phylogenetic rela-
tionships precludes any reliable conclusion at the moment.
Moreover, it cannot be ruled out that such high dominance
of the families mentioned is an artifact resulting from low
sampling effort and a very restricted spatial coverage in all
the studies conducted so far.

Bearing in mind that tanaidaceans are non-motile benthic
brooders, to find 26 species apparently shared by the two sites
more than 2000 km apart is perhaps the most unexpected
outcome of the present study. Passive dispersal by marine
currents or rafting can be invoked as the potential responsible
mechanisms (Bamber 2012; Bamber and Błażewicz-
Paszkowycz 2013). Tanaidaceans usually live in self-
constructed tubes (Johnson and Attramadal 1982; Hassack
and Holdich 1987); alternatively, they burrow in the sediment,
although some are associated with algal mats (Edgar 2012),
mangroves or sunken wood (Larsen et al. 2013; Błażewicz-
Paszkowycz et al. 2014). The tanaidacean specimens found in
this study were far too small to be directly observed in their
microhabitats, but since some of them were numerous in cor-
ral rubble samples, they may be inferred—similarly to many
other invertebrates (Plaisance et al. 2011)—to inhabit crev-
ices, fissures, and cracks in scleractinian skeletons.
Intuitively, it is feasible to imagine that association with cer-
tain objects increases the chance for passive dispersal (but see
Reidenauer and Thistle 1985). Jackson (1986 and citations
therein) emphasized the role of benthic storms in passive
transport of sessile organisms and showed fragments of
branching corals to have been transported, during a single
storm, for a distance of up to 50 m. It might therefore be
possible that dispersal along with a fragment of their habitat
is possible at least for some tanaidaceans, for example mem-
bers of the Leptocheliidae. Experiments (Choukroun et al.
2010) have documented water flow convection between the
northern and the southern parts of the GBR, although such
potential connectedness that might minimize the genetic di-
vergence between remote populations in the GBR was
questioned (e.g., Planes et al. 2001; Campbell et al. 2005). A
possibility that at least some tanaidaceans recorded at both
GBR sites sampled in this study represent cryptic species,
alternatively Bpseudo-sibling^ species, cannot be ruled out
and requires further examination by molecular techniques.
However, the CReefs material examined here cannot be used
for such studies due to methodological problems, associated
mainly with the sample preservation method used.

Our study is the first attempt to assess the tanaidacean
species richness on the Great Barrier Reef. In addition to the
high, previously unexplored, diversity of those crustacean tax-
on, urgent need to develop a more comprehensive approach to
studies of those invertebrates associated with coral reef habi-
tats worldwide is demonstrated. If the diversity and distribu-
tion patterns of tanaidaceans (and all other small peracarids)
are to be analyzed, the research should involve quantitative
samples supplemented with comprehensive data concerning
environmental conditions in various microhabitats, collected
on larger spatial scales. Despite obvious restrictions associated
with sampling in protected areas such as the GBR and other
coral reefs, it is also important to plan molecular analyses,
including phylogeographic studies that will help to explain
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distribution patterns and origin of the fauna, particularly with
respect to taxa such as theMetapseudidae that seem to bemost
closely associated with coral reefs.
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