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ABSTRACT

Barnard, J. Laurens, and Margaret M. Drummond. Gammaridean A_mp_hi-
poda of Australia, Part V: Superfamily Haustorioidea. Smithsonian Contributions
to Zoology, number 360, 148 pages, 58 figures, 1 table, 1982.—New genera and
species in the superfamily Haustorioidea are described. The Haustorioidea are
reorganized by rejection of the Pontoporeiidae and the description of new
families Urohaustoriidae, Zobrachoidae, and Condukiidae; the Haustoriidae,
Phoxocephalidae, and Platyischnopidae are rediagnosed to fit this haustorioid
pattern. The described species of Urohaustorius are clarified (9 new species) and
the new genera Gheegerus (1 new species), Narunius (1), Tuldarus (2), Tottungus
(1) and Dirimus (1), with affinities to Urohaustorius, are established. The
Zobrachoidae are established to contain Zobracho and the new genera Bumeralius
(1) and Prantinus (1). The new genus Condukius (1) is assigned to a new family
of its own. The Urothoidae are defined to include Urothoe, Urothoides, Carangolia,
and Cunicus.
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Gammaridean Amphipoda of Australia,
Part V: Superfamily Haustorioidea

J. Laurens Barnard
and Margaret M. Drummond

Introduction

Marine taxa of the families Urohaustoriidae,
Zobrachoidae, and Condukiidae are treated
herein. This continues our studies of those gam-
maridean groups in Australia needing report most
urgently because of their value to other biologists
involved in impact surveys, monitoring programs,
and population ecology.

The haustorioid groups are especially impor-
tant because of their diversity, abundance of
individuals and obscure taxonomy. As in parts
III and IV the bulk of our material originates
from the various surveys conducted by the Ma-
rine Studies Group in Melbourne, but an increas-
ing percentage of specimens is coming from other
institutions launching major studies of the marine
environment in New South Wales and Queens-
land.

AckNOWLEDGMENTs.— The first author is espe-
cially indebted to Dr. F.H. Drummond, The
University of Melbourne, for his gracious hospi-
tality and many kindnesses to him during stays
in Melbourne in 1971, 1976, and 1980, helping
with accomodations, field trips and valuable in-
formation; gratitude must be expressed also to:
Dr. and Mrs. Jerry D. Kudenov of the Marine

J. Laurens Barnard, Department of Invertebrate Zoology, National
Museum of Natural History, Smithsonian Institution, Washington,
D.C. 20560. Margaret M. Drummond, National Museurn of Victonia,
71 Victoria Crescent, Abbotsford, Victoria 3067 Australia.

Pollutions Study group, and their colleagues, Dr.
Gary B. Poore, Dr. and Mrs. Alistair J. Gilmour
for their hospitality and valuable aid; also to Dr.
Murray Littlejohn, Mr. John Dorsey and Ms.
Michelle Barson of the University of Melbourne:
to Dr. Harold Heatwole of the University of New
England, Armidale; to Dr. Leon Collett and Mr.
Phillip J. Gibbs of New South Wales Fisheries
Dept.; and Mr. Terry Walker of the University
of Tasmania, all for their help with logistics or
materials for our studies.

At the Western Australian Museum, the first
author must again thank Mrs. Shirley M. Slack-
Smith, Dr. Ray George, Dr. Barry R. Wilson,
Director, National Museum of Victoria, Loisette
Matilda Marsh and Dr. Fred E. Wells for their
hospitality and assistance with logistics and mu-
seum materials during three trips there in 1968
and 1976.

Travel to Australia for the first author was
supported by a research award from the Secretary
of the Smithsonian Institution, S. Dillon Ripley:
funds for inking the illustrations came from the
Smithsonian Research Foundation to support
Carolyn L. Cox and Irene F. Jewett in this task.
Dr. W. Duane Hope, Chairman of Invertebrate
Zoology, was of great assistance in solving diffi-
cult logistical problems. Mr. Roland H. Brown
and Mrs. Dessie M. Best, Janice Clark and Eliz-
abeth B. Harrison also assisted the first author.



At the Australian Museum in Sydney a debt of
gratitude is owed to Director, Dr. D.J.G. Griffin,
and curators, Dr. James K. Lowry and Dr. Patri-
cia Hutchings for their valuable assistance during
visits there in 1968, 1971, 1976, and 1980.

In Brisbane, Prof. W. Stephenson of the Uni-
versity of Queensland gave full access to his val-
uable material, laboratory and hospitality, and
Mr. Ronald Munroe of the Queensland Museum
provided access to other valuable specimens.

Prof. W.D. Williams of the University of Ade-
laide gave graciously of his expert advice and fine
hospitality in Adelaide, as he has on so many
occasions in the past. Finally, Charline M. Bar-
nard continued her valuable assistance in man-
aging many aspects of the laboratory work, logis-
tics, and research documentation.

This paper is listed as publication No. 314 in
The Environmental Series of the Ministry for
Conservation in Victoria.

Most of the materials used in this study have
come from benthic surveys in Western Port
(1964-1965 and 1973-1974) and in Port Phillip
Bay (1971-1973). Acknowledgment and appre-
ciation to organizations and individuals have
been expressed more fully in a previous publica-
tion (Barnard and Drummond, 1978).

Thanks are also due to the South Australian
Museum, for the courtesy of Wolfgang Zeidler,
curator of Crustacea, and to the National Mu-
seum of Victoria, for the loan of type material; to
Dr. Phillip Gibbs of the New South Wales State
Fisheries Department for material from the Es-
tuarine Benthic Survey; and to Dr. Deborah Dex-
ter, Visiting Scientist at the Department of Zo-
ology, University of Sydney, 1980-1981, who very
kindly loaned to us some most useful material
from her New South Wales beach sands collec-
tion.

In the laboratory in Melbourne, Danuta Kar-
pow’s technical assistance has been much appre-
ciated.

Dr. Alistair Gilmour, formerly Officer-in-
Charge of the Ministry for Conservation in Vic-
toria’s Marine Studies Group and Dr. Leon Col-
lett, also of that Group, have supported this study
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throughout. We are most deeply indebted to them
and to Dr. Barry Wilson, Director of the National
Museum of Victoria, who enabled the final year’s
work in Melbourne to be carried out at that
institution.

We thank Dr. Thomas E. Bowman and Dr.
A.A. Fincham for suggestions to improve the
manuscript. We also are indebted to Jack Kory-
towski, our editor, for the many improvements
that he made to our work.

MEeTtHODs.—These fossorial taxa are treated by
the same methods and naming of taxa employed
by Barnard and Drummond (1978) for the Phox-
ocephalidae, with the following emphasis or dis-
tinction.

Spine and setal formulas read from proximal
to distal except in the case of article 3 of the
mandibular palp and of article 5 of pereopods 3
and 4 where they progress round the margin of
the article from anterior proximal to posterior
proximal.

Haustorioids are among the most setose of
amphipods and the setae are of many kinds. Some
are broad, short, and stiff and are called “spines,”
but other short blunt setae appear flexible or
bent; some are naked, blunt, and short and often
are inserted into second antennae by large basal
bulbs; other short setae are distally hairy or pu-
bescent and called “penicillate”; still others are
more evenly and sparsely hairy and called plu-
mose and these often are highly elongate and
flexible. We had difficulty, especially on article 1
of antenna 1, distinguishing between spines and
setae because the main row often has elements
too short and stout to be considered setae but too
bent or slightly flexible to be called spines; we
often use word combinations such as “spine-se-
tae” or “fine spines” to catalog the infinite degree
between extremes. Regardless of the appearance
of illustrations, the text description of spines is to
be accepted. We use the following code of abbre-
viations for setal formulas: E = long seta, often
plumose; e = short seta; P = penicillate seta; p
= penicillate setule; S = large spine; s = small
spine. A setule is a very small seta, especially the
small elements found on the telson.



NUMBER 360

“Glassy” spines are rodlike, stiff, untapering or
weakly tapering, often bifid spines attached to
the posterior margin of article 4 on antenna 2 in
Zobrachoidae and Urohaustoriidae; they do not
occur in the facial armament and so are excluded
from any formulas; a code letter is therefore not
used for them.

Marginal spines on palp article 3 of the man-
dible are cited in setal formulae in 4 groups:
dorsal (outer), apical, ventral (inner), any subap-
ical facial spines.

Thoracic appendages (legs 1-7) are termed
“gnathopods 1-2” followed by “pereopods 3-7";
other specialists may call these all “pereopods 1-
7”7 and not distinguish gnathopods 1-2 as sepa-
rate entities. Setation patterns on article 2 of legs
1-4 are so complex and variable that they have
been omitted.

Spine and setal formulas on pereopods 3-4 are
cited as in the following example: “5, 4, 2-1-1, 7
+ 6 + 1,7 in which “5” and “4” refer to large
apicoanterior setae on the outer face of articles 4
and 5; the formula “2-1-1"" refers to posterior
spination on article 5, from distal to proximal,
the distal spine position being counted as paired;
“7 + 6 + 17 refers to the spines on article 6, with
7 lateral, 6 medial, and 1 intercalated between
the other rows.

Pleopodal formulas: peduncular formulas are
presented generally as “2 and 1, 2 and 0, 2 and
1’ referring to the presence of 2 coupling hooks
on pleopods 1-3 plus an additional straight spine
on pleopods 1 and 3. Segmental formulas, cited
as 20-15, 18-12, 20-13, refer to segments on the
outer and inner ramus of the 3 pairs of pleopods.
Basal setal formulas follow the same pattern cit-
ing the number of setae on the basal articles of
the rami; for example, the formula “7-2-5-17
means 7 lateral setae on article 1 of the outer
ramus, 2 medial setae on the same article, 5
lateral setae on article 1 of the inner ramus and
1 medial seta on the same article; formulas for
pleopods 2 and 3 then follow.

The armament formulas on the lateral margin
of article 1 on the outer ramus of uropod 1 and
on the antennae, proceed from proximal to distal.

Telsonic setal formulas cite one side of the
telson from base to apex, for example, “2P, 1, P,
27 refers to a pair of penicillate setules on the
basolateral margin followed by a marginal seta,
a penicillate seta and two apical setae; the total
setae of the telson are normally double the for-
mula. These armaments are usually very small
but use of small letters is reserved for elements
only in context and not in comparison to other
appendages.

Cuticular structures such as bulbar setules and
faint patterns of scales have been of so little value
in this study that they are largely ignored in the
descriptions but occasionally are illustrated.

Unknown characters are enclosed in bracket.

ORrGANIZATION OF ILLusTRATIONS.—Each figure
has one master specimen on which no subscript
lower case labels are placed to the left of the
capital letters denoting the kind of appendage.
Subsidiary specimens are marked with such labels
which are described in each legend.

DEeriniTION OF TERMS.—Several concepts re-
quire explanation to enable use of terminology
that saves space and provides instant recognition
of a morphological state.

Antenna 1 of Haustorius Form: Peduncle
stout, short, articles 1-3 progressively shorter,
article 3 never elongate, flagella elongate (Figure
2: A1).

Antenna 1 of Urothoe Form: Peduncle slen-
der, one or more articles elongate, article 3 usually
elongate, flagella short (Figure 55: A1).

Antenna 2 of Haustorius Form: Article 4 of
peduncle broadly expanded, article 5 signifi-
cantly shorter and narrower than article 4 (Figure
2: A2).

Antenna 2 of Urothoe Form (and also of pon-
toporeia form): Article 4 of peduncle normally
rectilinear, article 5 not significantly shorter or
narrower than article 4 (Figure 55: 42).

Pereopod 5 of Haustorius Form: Articles 4
and 5 expanded but article 4 dominant (Figure
4: P5). Alternative is ““pereopod 5 not of hausto-
rius form.”

Uropod 3 of Ordinary Haustorioid-Phoxoce-
phalid Kind: Peduncle short and broad from
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dorsal view, outer ramus longer than peduncle,
with 2 articles, first article dominant and usually
laterally armed, article 2 with apical armaments;
inner ramus variable, in female often very short
and poorly armed, but in male as long as outer
ramus and strongly setose; outer ramus in male
also strongly setose (Figure 17: R3).

Owing to the large size of the posterior pereo-
pods in many haustorioids, a small increase in
body length results in a great increase in massive-
ness of the specimens; hence, our attribution of
the terms “superadult” or “senile” may appear
strange in terms of the small increment in body
size of specimens so designated.

Names of new taxa are taken from aboriginal
words as follows: barinius, summit; buchalius, up-
right; Bumeralius, spirit; cangellus, good; Condukius,
spirit; Dirimus, spirit; garbaius, thin forehead; Ghee-
gerus, west wind; gunni, digging tool; karkan, spear;
merkanius, strange; Narunius, spirit; parnggius, deep
water; pentinus, withered; perkeus, steep; Prantinus,
jump with fright or wonder; pulcus, toed; talanggr,
linguiform; tallerkus, thistle; tarlitus, small; Tottun-
gus, evanescent; Tuldarus, astral; tungus, tarsal;
wingaro, oculate; yurrus, cloudy. All of the above
names are masculine.

TEXT ABBREVIATIONS

AM The Australian Museum, Sydney
CPBS Crib Point Benthic Survey, Western Port (sta-
tions in Barnard and Drummond, 1978)

EBS New South Wales State Fisheries Estuarine
Benthic Survey (Botany Bay, Jervis Bay, Lake
Macquarie, Merimbula)

HDWBS  Hunter District Water Board Survey

NMV National Museum of Victoria, Melbourne

PPBES Port Phillip Bay Environmental Study (stations

in Barnard and Drummond, 1978)
oM Queensland Museum

QUBS University of Queensland Benthic Survey
SAM South Australian Museum, Adelaide
SBS Australian Museum Shelf Benthic Survey
WPBES  Westernport Bay Environmental Study
FIGURE ABBREVIATIONS
(used in specimen drawings)
A antenna C  head

B prebuccal from lateral D dactyl of pereopod
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E  coxa U upper lip from anterior
F accessory flagellum I palp

G gnathopod W pleon (pleonites 1 3
H  peduncle bearing epimera;

I inner plate or ramus pleonites 4-6, also re-
J  right lacinia mobilis ferred to as urosomites
K spine, seta, or denticle 1-3, comprising uro-
L lower lip some; often shown
M  mandible with attached struc-
N molar tures: telson and uro-
O outer plate or ramus pods 1-3)

P pereopod X maxilla

Q  cuticle Y  seelegend under illustra-
R vropod tion

S maxilliped Z  see legend under illustra-
T

telson tion
Lower case letters on the left side of labels
denote specimens cited in the legends and
voucher material in the text; lower case letters on
the right side of labels (or affixed to the drawings
as is often the case with “¢” and “s”) indicate the
following:

a alternate view ! lateral

d dorsal 0 opposite

e broken s setae removed
f flat t right

i medial v ventral

J unenlarged » enlarged

Superfamily HAUSTORIOIDEA Stebbing, 1906

Furnished with various fossorial (digging and
mud roiling) adaptations in form of extremely
setose antennae and appendages. Pereopod 5 of
special haustorius form (if not, rostrum cylindri-
cal), article 4 dominant, with strong facial spi-
nation on articles 4-5 (or progressively losing
spination in derived forms otherwise clearly con-
nected incrementally to plesiomorphic forms).
Uropod 3 of gammarid form (or progressively
modified, especially Japara Barnard and Drum-
mond, 1978), outer ramus dominant, 2-articulate,
if peduncle appearing elongate then rami
shortened. Accessory flagellum present, 2+ artic-
ulate. When entire, telson never longer than
broad and lamelliform; otherwise telson cleft. If
rostrum present then dorsoventrally flattened and
visorlike or thick, cylindrical and extended for-
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ward without basal pediculation. Mandibular
palp 3-articulate.

If article 1 of flagellum on antenna 1 elongate
then gnathopods subchelate. Mouthpart field
quadrate (not conically grouped) from lateral
view, mouthparts not styliform. Mandibles with
incisor, otherwise not of pardaliscid form. If molar
weak then either of gnathopods 1-2 subchelate.
Outer plate of maxilliped well developed, its ar-
ticular base not elongate, inner plates if partially
fused, remaining broad, palp 3+ articulate. If
coxa | small, coxa 2 never as much as 4 times
longer or 10 times greater in area, coxa 2 never
larger than coxae 3 or 4. Gnathopods never car-
pochelate, together not of liljeborgiid form, article
3 not clongate. If partially fused together, uro-
somites not of tall form found in dexaminids or
ampeliscids.

CLASSIFICATION IN HAUSTORIOIDEA

In restricted terms and in modern context,
haustorioid amphipods were first segregated at
family level by Dana (1853), who instituted a
family Pontoporeiidae without definition but
with the inclusion of the following genera (spell-
ings here corrected): Pontoporeia, Priscillina, Argissa,
Bathyporeia, Urothoe, Phoxocephalus, Harpinia, and
Lepidactylis. Stebbing (1906) removed Argissa to
the Argissidae and Phoxocephalus and Harpinia to
the Phoxocephalidae and used the name of the
oldest genus, Haustorius, as the family root, thus
constituting Haustoriidae with Bathyporeia, Pla-
tyischnopus, Haustorius, Cardenio, Priscillina, Pontopor-
eia, Urothoe, and Urothoides. In recent times Cardenio
has been removed to the Synopiidae (Tironidae)
and Platyischnopus has been made the type of a
new family, Platyischnopidae (see Barnard and
Drummond, 1979). We do not believe Pontoporeia
and Haustorius are confamilial and we therefore
remove Pontoporera and its cohorts to Gammaro-
idea.

Bousfield (1965) reinstated Pontoporeiidae as
a subfamily, Pontoporeiinae, to distinguish its
components, Pontoporeia, Amphiporeia, Bathypore:a,
Priscillina, Haustoriopsis, and Urothoe, from the
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Haustoriinae, which included Haustorius, Eohaus-
torius, Protohaustorius, Parahaustorius, Neohaustorius,
Pseudohaustorius, and Acanthohaustorius. The genera
Cardenio, Urohaustorius, Urothoides, Platyischnopus,
and Phoxocephalopsis were left unordered: Hausto-
riopsis has since been removed to the Dexaminidae
(see J. L. Barnard, 1972); and, as mentioned
above, Cardenio and Platyischnopus have been re-
aligned.

There is little doubt that the Haustoriinae,
sensu stricto, represent a very distinct and tightly
defined cluster of genera from the Atlantic
shorelines. They share such unusual characters as
absence of a maxillipedal dactyl and absence of
mandibular lobes on the lower lip. All have very
broad bodies and are immensely setose, with
powerful fossorial mechanisms. There 1s great
uniformity in thoracic appendages, pereopods 6
and 7 having a very stable, almost unique mor-
phology (see Bousfield, 1965). They exhibit a
uniform combination of other characters, some of
which do occur in non-haustoriin taxa, but not in
the following combination: short, broad head of
non-gammarus form; haustorius-type antennae;
reduced accessory flagellum; medial sides of max-
illae and maxillipeds strongly setose (maxilla 1
and maxillipeds often with basal baler lobes):
biarticulate palp of maxilla 1, enlarged outer
plate of maxilla 2; short, blunt mandibular inci-
sors; simple gnathopod 1; parachelate gnathopod
2; deeply lobate article 5 of pereopods 3 and 4:
haustorius-type pereopod 5 dominated by pereo-
pods 6 and 7: especially expanded article 4 of
pereopod 6: minute (or absence altogether of)
dactyls 3-7; short, broad pleopodal peduncles:
spinose, clavate or styliform rami on uropod 1:
linguiform setose rami on uropod 2: heavy ar-
mament at the joint of articles 1 and 2 of uropod
3: and setose apex of article 2. In addition epi-
meron 1 is well developed and epimeron 3 the
dominant side-plate. Brood plates. in contrast to
the narrow form of most antiboreal taxa. are
slightly expanded. Haustoriin telsons are more or
less similar, with a propensity for strongly gaping
but shallow apical cleavage and often a narrow
base. There 1s a tendency to ventral flexion of the
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urosome, a condition not observed in pontopor-
eiins or in any antiboreal genera.

If one confines the pontoporeiin group to Pon-
toporeia, Amphiporeia, and Bathyporeia, a great con-
trast to haustoriins is evident. The head is of the
normal gammarus-form typical of basic gammar-
ids; the body is of the slender gammarus-form,
with the urosome, though slightly reduced in size,
unflexed; antenna 1 is of the gammarus- or
urothoe-form; the lower lip bears mandibular
lobes; pereopod 5 is not of the haustorius form;
the pleopods have elongate peduncles; uropod 2
has styliform or lanceolate rami bearing spines;
and the form of pereopods 5-7 and gnathopods
is variable. Other characters in common include
very short accessory flagellum, medial setation on
maxillae and maxillipeds and more or less ordi-
nary gammarid telson. Priscillina can be admitted
to the Pontoporeiinae on the basis of maxillae,
lower lip, pereopod 5, pleopods, uropods, brood
plates (broad), and telson (though poorly cleft);
but the accessory flagellum is longer than in the
other genera and the head bears a sharp ventral
cheek as in Urothoe.

Haustoriinae and all other haustorioid taxa,
including Urothoe, Urothoides, Carangolia, Cunicus,
Phoxocephalopsis, Zobracho, Bumeralius, Gheegerus,
Prantinus, Dirimus, Narunius, Urohaustorius, Tuldarus,
and Tottungus differ from Pontoporeiinae in the
haustorius form of pereopod 5, the short pedun-
cles of the pleopods, and the presence of thick
posterior spines on article 5 of pereopods 3-4, but
in the haustoriins article 5 is broadly expanded
and the spines occur in 2 distinct rows. Except
for Haustoriinae and Phoxocephalopsis, all genera
have these spines in a distinct pattern: a pair of
distal spines and one or more posterior marginal
spines.

If Phoxocephalopsis is held in abeyance, the non-
haustoriin genera are divisible into two large
groups, the Urothoe group with urothoe antenna
2, and the Urohaustorius group with haustorius
antenna 2. The Urothoe group is further charac-
terized by the large ventral cheek on the head
and the Urohaustortus group by the presence of a
special set of numerous glassy, untapering setal-
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spines occurring ventrally and ventro-facially on
article 4 of antenna 2. When rami of uropods 1,
2 are present and well developed they are lingui-
form and setose in the Urohaustorius group and
styliform-lanceolate and spinose in the Urothoe
group. Most members of the Urohaustorius group
have the inner rami of the pleopods significantly
shorter than the outer. In the genus Urothoe (but
unknown for others of its group) the rami are
subequal. All members of the Urohaustorius group
are also characterized by the dominance of epi-
meron 2.

In these terms the Urothoe group includes Uro-
thoides, Carangolia, and Cunicus, and the Urohausto-
rius group includes Zobracho, Bumeralius, Narunius,
Prantinus, Gheegerus, Dirimus, Tottungus, and Tulda-
rus. Within the Urohaustorius group a subdivision
based on simple and subchelate gnathopod 1 and
discreteness of epimeron | can be made, with the
subchelate gnathopod 1 and discrete epimeron 1
being found in Zobracho, Bumeralius, and Prantinus.
In Prantinus, however, epimeron 1 is least discrete
and approaches the condition found in Urohaus-
tortus and its allies.

Antenna 1 of all members of the Urothoe group
is of the urothoe form, and of all members except
Prantinus of the Urohaustorius group is of the haus-
torius form. Prantinus remains more strongly as-
sociated with the Urohaustorius group than with
the Urothoe group on the basis of antenna 2 and
the rami of uropods 1-2.

Phoxocephalopsis 1s enigmatic. It combines the
Haustorius antennae 1-2, maxillary palp, pereo-
pod 5, and uropods 1 and 2 with the Urohaustorius
kind of maxillipeds and other mouthparts (except
palp of maxilla 1), pereopods 3-4, pereopods 6-7,
epimera, and telson. It cannot be grouped with
Urothoe because of antennae 1-2 and uropod 2.
The head check is moderate and the special glassy
spines of antenna 2 are absent. It would appear
to be a plesiomorphic form standing ancestral
both to the Urohaustorius group and the Hausto-
riinae. It deserves familial rank.

All members of the greater Urothoe-Urohaustorius
group occur in the southern hemisphere except
for several species of Urothoe that have penetrated






