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Abstract Small concretions and specimens embedded in the 
matrix have yielded a new Pliocene crustacean fauna from 
the Kowai Formation near Makikihi, South Canterbury, New 
Zealand. The fauna is relatively robust, with five identifiable 
taxa. Three new species are named herein, including the 
isopod Cirolana makikihi and the decapods Upogebia kowai 
and Austrohelice manneringi. one new genus and species 
of decapod, Kowaicarcinus maxwellae, is also named. The 
fauna documents the second occurrences of fossil isopod and 
upogebiid from New Zealand. The fauna is indicative of a 
nearshore setting with some mixing with taxa from shallow, 
offshore, normal marine settings.
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INTRODUCTION

The Pliocene rocks and fossils along the Makikihi River, 
west from Makikihi, South Canterbury, have hardly been 
mentioned in the literature despite their being some of very 
few marine Pliocene rocks known from the east coast of the 
South island south of Christchurch. The Makikihi exposures 
are far more accessible and more extensive than the other 
Pliocene occurrences discussed below. The Makikihi occur-
rence escaped notice until its discovery by J. d. Raeside in 
1946 (Collins 1953). Since then there have been only brief 
published accounts of the locality (Field & Browne 1986; 
Forsyth 2001). 

 occasional collecting by one of us (PaM) and al Man-
nering, Christchurch, resulted in the collection of a well-pre-
served molluscan fauna along with other organisms including 
crustaceans. The notice of crustaceans prompted a more 
focused collecting effort by us in an attempt to increase the 
understanding of marine arthropods in New Zealand. Thus, 
the purpose of this work is to describe and illustrate isopod 
and decapod crustaceans from this locality. in so doing, four 
new species are described, including only the second fossil 
occurrence of isopods in New Zealand and the second oc-
currence of a representative of the Upogebiidae Borradaile, 
1903. The assemblage represents a nearshore, shallow marine 
assemblage at the distal margin of the predominantly non-
marine Kowai Formation.
 The fossil record of decapod crustaceans from New Zea-
land has become better known due to the efforts of several 
workers. Glaessner (1960) compiled a list of known fossil 
decapods from New Zealand and described the evolution of 
the Order Decapoda. This work was the first compilation of 
data on decapods in New Zealand and was based primarily 
upon museum collections. Subsequently, one of us (RMF) 
began fieldwork focused on collection of decapod crustaceans 
that resulted in several descriptive papers. Feldmann & Keyes 
(1992) collected and catalogued data describing species-level 
taxa and localities in Cenozoic and Mesozoic rocks, and Feld-
mann & Mclay (1993) summarised the geological history of 
New Zealand brachyuran decapods.

LITHOLOGY AND SEDIMENTOLOGY

The following comments on lithology and sedimentology are 
based on information supplied by Brad Field (GNS) (sum-
marised in Field & Browne 1986), as well as on personal 
observations of one of us (PaM). about 50 m of gently dip-
ping, barely consolidated to cemented conglomerate, sand, 
and sandstone with locally developed foreset bedding are 
exposed in high bluffs on the north bank of the Makikihi 
River, c. 4 km upstream from Makikihi. The fossiliferous 
layer is exposed along the base of the bluff, at 171°06′08.2″E 
and 44°36′50.9″S. Rapid lateral changes in lithology are 
evident but are difficult to study in detail because of the 
discontinuous nature of the outcrops. Conglomerate clasts, 
overwhelmingly of indurated sandstone (greywacke) derived 
from Paleozoic Torlesse rocks, range from pebbles to cobbles, 
and are typically clast-supported and imbricated. Macrofossils 
are chiefly molluscs, but bryozoans, barnacles, shark teeth, 
and rare cetaceans also occur in the conglomerate beds and 
in interbedded sandstone units. 
 Nearly all of the decapods discussed in this paper were 
collected from a thin, well-cemented sandstone bed at the 
foot of a prominent bluff and close to the base of the ex-
posed section. The unit is not planar but curves upward at 
the downstream (eastern) end of the exposure. decapods 
occur in small, randomly oriented, pale grey-weathering 
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concretions, associated with scattered greywacke pebbles 
and anomiid bivalves. The sandstone is overlain by c. 2 m of 
graded, massive, sandy conglomerate with matrix-supported 
clasts and very rare macrofossils, which in turn is succeeded 
sharply by fossiliferous, irregularly cemented, interbedded 
conglomerate and sandstone with a fine, sandy coquina at the 
base and exhibiting some minor cross-bedding. large burrows 
originating at or a short distance above the contact penetrate 
deep into the upper part of the conglomerate. The succeeding 
beds consist of well-stratified alternating conglomerate and 
sandstone or siltstone.

AGE AND CORRELATION

Macrofossils are locally common at Makikihi, particularly 
in the sandstone/conglomerate unit overlying the graded 
conglomerate, but are of low diversity, typically difficult to 
collect (except for the oysters), and often poorly preserved. 
according to Collins (1953), the original collection of fos-
sils contained 12 species of molluscs and crustaceans, three 
of which were alleged to indicate a Pliocene rather than a 
Pleistocene age. Collins concluded (1953, p. 130), “the best 
correlation is with the waitotaran stage (lower Pliocene), and 
hence with the Kowhai [sic], Greta, and Motunau formations 
of North Canterbury.” The waitotaran is no longer recognised 
in the standard scheme of New Zealand Cenozoic stages, its 
former substages, the waipipian and Mangapanian, having 
been elevated to stage rank (see Beu 2001 for a summary 
of wanganui Series stages); furthermore, the waipipian and 
Mangapanian are now correlated with the late Pliocene. 
 Gair (1959) proposed the name Cannington Gravels for 
“weathered greywacke gravels, silts and clays” overlying 
either marine sandstone (Southburn Sand) or lignite (white 
Rock River Coal Measures) of early Miocene age in the 
Pareora district, c. 14 km north of Makikihi. He noted their 
similarity to the “greywacke gravels” at Makikihi, suggested 
they are of similar age, and correlated them with the Kowai 
Gravels, which had been proposed by Speight (1919) for 
similar conglomerate-dominated beds in the waipara district 
in North Canterbury. Gair (1967) later included the Makikihi 
beds in Cannington Gravels, but Field & Browne (1986) 
synonymised Cannington Gravels with the Kowai Formation, 
which they interpreted as a non-marine/shallow marine unit 
with a wide distribution in Canterbury. The Kowai Forma-
tion in South Canterbury is predominantly non-marine, but 
marine beds occur at various horizons throughout the unit in 
North Canterbury, and the associated molluscan assemblages 
indicate an age range of opoitian–Nukumaruan (early–late 
Pliocene) (Browne & Field 1985; andrews et al. 1987). The 

molluscan assemblage from the well-bedded conglomerate/
sandstone unit overlying the graded conglomerate is of low 
diversity, and is dominated by the still extant Ostrea chilensis 
Philippi in Küster & Kobelt, 1844, and Anomia trigonopsis 
Hutton, 1877 (Table 1). However, the presence of Crassostrea 
ingens (Zittel, 1864), Xenostrobus huttoni (Suter, 1914), 
and Stiracolpus uttleyi (Marwick, 1957) indicate an early 
Nukumaruan age for this unit (a. G. Beu pers. comm.). The 
Nukumaruan Stage is currently regarded as latest Pliocene, 
extending from 2.4 to 1.63 Ma (Beu et al. 2004). Unfor-
tunately, the decapod bed itself has not been dated, and it 
could be substantially older. The sharp contact between the 
conglomerate/sandstone and the graded conglomerate, and 
the presence of prominent burrows below the contact, is 
evidence for a depositional hiatus between the two units, but 
there is currently no way of knowing just how much time is 
represented by the break. The decapod bed is probably late 
Pliocene, but in the absence of other evidence it is not possible 
to be more precise.
 There is little direct evidence for the age of the Kowai 
Formation in eastern South Canterbury, despite the wide oc-
currence of fine-grained lithologies that might be expected to 
yield pollen. Mildenhall (2001) had only modest success in re-
covering microfloras from the Kowai Formation in the Mack-
enzie Basin, c. 100 km northwest of the Pareora/Makikihi 
area: only 38 samples out of 107 contained palynomorphs, and 
of these no more than 22 had sufficient pollen for statistical 
studies. The dated assemblages range in age from waipipian 
(late Pliocene) to early Castlecliffian (early Pleistocene).
 Gair (1961) reported marine molluscs from the Kowai 
Formation underlying the Timaru Basalt in a drillhole sunk 
near Timaru; these were dated as early Nukumaruan (i.e., 
broadly coeval with the most fossiliferous unit at Makikihi) 
and it was assumed on the basis of this date that the basalt 
erupted close to the Pliocene/Pleistocene boundary (Matthews 
& Curtis 1966). on the basis of revised decay rates, the basalt 
has a K-ar whole-rock age of 2.52 ± 0.74 Ma (Forsyth 2001), 
which is not inconsistent with such a stratigraphic position; 
the Timaru Basalt is not known south of the Pareora River.
 Forsyth (2001) mentioned reports of shells having been 
found in drillholes sunk at Pareora, and one of the authors 
(PaM) has been told of shells that were noticed in artesian 
drillholes near waimate. More recently, a large, well-preserved 
cetacean vertebra (now at the South Canterbury Museum) was 
recovered from a depth of c. 100 m in a drillhole sunk near the 
junction of State Highway 1 with State Highway 82, c. 7.5 km 
northeast of waimate (R. e. Fordyce pers. comm.). Marine 
beds are probably widespread in the eastern (distal) part of 
the Kowai Formation, but despite its considerable areal extent 
underlying the low hills close to the coast, from the Pareora 
River south almost to the waitaki River, there are relatively 
few surface exposures of the unit. The Kowai Formation in 
South Canterbury probably spans most of the Pliocene, but a 
substantially greater age is possible for the lower part of the 
unit (e.g., at elephant Hill Stream where it succeeds the early 
Miocene Southburn Sand with little or no unconformity). The 
Makikihi occurrence is evidently near the top of the unit.
 Marine Pliocene macrofossils are also recorded from 
offshore North otago. Badly worn specimens of the late Mio-
cene to early Pliocene gastropod Struthiolaria (Callusaria) 
obesa Hutton, 1885, are sometimes found washed up on the 
beaches between Cape wanbrow and Kakanui, and in 1966 
a local fisherman trawled blocks of fine sandstone contain-
ing this species from near the mouth of awamoa Creek. 

Table 1 Mollusca from Makikihi (identified by A. G. Beu, 
P. a. Maxwell).

Bivalvia
Ostrea chilensis Philippi in Küster and Kobelt, 1844
Crassostrea ingens (Zittel, 1864)
Anomia trigonopsis Hutton, 1877
Xenostrobus huttoni (Suter, 1914)
Tawera Marwick, 1927 sp.
Panopea Menard, 1807 sp.
Gastropoda
Trochus (Coelotrochus) tiaratus Quoy & Gaimard, 1834
Sigapatella lesson, 1830 sp.
Stiracolpus uttleyi (Marwick, 1957)
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The  associated molluscan fauna indicates an opoitian (early 
Pliocene) age (Fordyce et al. 1985; Beu & Maxwell 1990). 
This unit may also be the source of cetacean bones cast up 
on Cape wanbrow (R. e. Fordyce pers. comm.). although 
the sandstone may represent a relatively distal marine facies 
within the Kowai Formation, it is more likely to have come 
from a distinct unit so far unrecorded on land.

DEPOSITIONAL ENVIRONMENT

The abundance of Ostrea chilensis, the presence of promi-
nent imbricated conglomerates with foreset bedding, and the 
rapid lateral changes in lithology are consistent with rapid 
deposition and erosion in a very shallow water, high-energy 
environment close to shore for most of the Makikihi sequence. 
Clast orientation and foreset bedding in the conglomerates 
indicate a northwest-flowing current; small-scale foreset 
bedding in the sands show a bimodal distribution in current 
direction, one to the northwest and the other to the east and 
southeast (B. d. Field pers. comm.). The conglomerate clasts 
were almost certainly derived from the rising Hunters Hills a 
few kilometres to the west, so the presence of foreset bedding 
indicating deposition in the opposite direction is evidence for 
strong shoreward currents (Field & Browne 1986).
 The graded conglomerate may have accumulated in a 
deeper water environment than the overlying units; certainly 
far enough from its original depositional site for the conglom-
erate to move downslope into quieter waters. The grading is 
evidence that it moved as a slurry rather than en masse, but 
with minor disruption to the decapod bed which presumably 
was already lithified. An allochthonous origin for the decapod-
bearing nodules themselves is indicated by their random 
orientation within the sandstone bed. The unconformity at the 
top of the conglomerate suggests that its emplacement was 
either followed by a period of non-deposition at this site, or 
that any sediments that were deposited prior to the existing 
well-bedded conglomerate/sandstone were removed by subse-
quent erosion. Paleontological and sedimentological evidence 
point to a very shallow water depositional environment for the 
beds above the unconformity, suggesting the resumption of 
sedimentation at this site resulted from shallowing, possibly 
associated with a fall in sealevel. an up-section increase in 
the frequency of fine-grained units, however, may indicate 
subsequent deepening.

SYSTEMATIC PALEONTOLOGY

Class MalaCoSTRaCa latreille, 1802
order iSoPoda latreille, 1817

Suborder CyMoTHoida wägele, 1989
Superfamily CiRolaNoidea dana, 1852

Family CIROLANIDAE dana, 1852
Genus Cirolana leach, 1818

type species: Cirolana cranchii leach, 1818.
included fossil species: Cirolana enigma wieder & Feld-
mann, 1992; C. makikihi new species.
diagnosis: “Cephalon lacking projecting rostrum. Frontal 
lamina distinct, but not projecting prominently. antenna 
longer than antennule. Pleon consisting of five free pleonites 
plus pleotelson (pleonite 1 often obscured by pereonite Vii). 

lateral margins of pleonite 5 overlapped by those of pleonite 
4. Pleopods 1 and 2 similar, not operculiform. inner apex of 
uropod peduncle produced.” (Kensley 1978, p. 63).
discussion: The diagnosis of Kensley (1978) is quoted directly 
because it strongly emphasises the characters of the dorsum 
of the organisms. It is extremely rare to find the mouthparts 
and appendages of isopods preserved; these are important 
features in the classification of extant forms. In fact, the pos-
terior portion of isopods including the last three pereonites 
and the pleon are commonly the only parts of isopods that are 
preserved, owing to the effects of biphasic molting (George 
1972). during that process the posterior part of the exoskel-
eton is cast off as a single unit before molting of the anterior 
part of the exoskeleton. This latter unit often breaks apart and 
is less likely to be preserved in recognisable form. 
 The primary specimen that forms the basis for the de-
scription of this new species consists of the pleon and only 
a single pereonite. another specimen consists of just three 
partial pereonites. whether this is indicative of the molting 
pattern in Cirolana or whether the absence of two additional 
pereonites is a result of preservational bias is problematic.

Cirolana makikihi n. sp. Fig. 1a–C
diagnosis: Cirolanid with 5 pleonites of equal length and 
small, rounded-triangular pleotelson.
description: Size typical for genus, consisting of 3 pereonites, 
5 pleonites, and pleotelson; total length of pleon and pleotel-
son 30.5 mm, maximum width of pleon 20.7 mm, tapering 
posteriorly.
 Pereonites smoothly arcuate anteriorly, axial length 6.7 
mm on holotype, 4.5 mm on paratype; tergal surface smooth 
with very tiny, broadly spaced pores, posterior border slightly 
raised and rolled to overlap first pleonite; pleura smooth with 
broadly spaced pores, inflated, cordate outline with termina-
tion directed posterolaterally.
 Five pleonites of equal axial length, 4.6 mm, decreasing in 
width posteriorly. First pleonite 20.6 mm wide, pleura c. 3.5 
mm wide and 2.9 mm long, quadrate, directed laterally. Sec-
ond pleonite 20.5 mm wide, similar in form to first pleonite. 
Pleonites 3–5 similar in form but becoming progressively 
narrower posteriorly; 17.4, 13.7, and 11.5 mm, respectively; 
pleura of pleonites 3–5 narrow, separated from terga by nar-
row longitudinal ridge, downturned. Surface of all pleonites 
apparently smooth. Sutures between pleonites very slightly 
convex anteriorly.
 Pleotelson small, triangular, 7.4 mm wide proximally and 
6.2 mm long. anterior margin moderately convex forward; 
lateral margins nearly straight; terminus slightly rounded. 
Surface smooth, borders rounded, and with 2 shallow depres-
sions, one positioned on either side of longitudinal axis near 
tip of pleotelson. Uropods not visible.
etymology: The trivial name alludes to the Makikihi River 
which flows at the base of the exposure of the Kowai Forma-
tion from which the specimen was collected.
types: The holotype, CM1998.171.41, consisting of part 
and counterpart of 1 pereonite, 5 pleonites, and the pleotel-
son, and the paratype, CM1998.171.42, consisting of parts 
of 3 pereonites, are deposited in the Canterbury Museum, 
Christchurch, New Zealand.
type locality: The specimens were collected on the north 
bank of the Makikihi River, c. 4 km upstream from Makiki-
hi, South Canterbury, New Zealand, at 171°06′08.2″E and 
44°36′50.9″S.
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Fig. 1 Cirolana makikihi n. sp. 
A–C, CM1998.171.41, holotype, 
counterpart (a) and part (B). Close-
up of counterpart (C), showing 
 pereonites and small triangular 
pleura (epimeres). Scale bars = 
1 cm.

discussion: Recognition of the specimens referred to the is-
opoda is based upon the observation that the pleonites bear 
distinct pleura, or epimeres. Identification of fossil isopods 
is plagued by several problems. In addition to the difficulties 
arising from the observation that features of the venter are 
rarely preserved, the dorsal aspect of some genera is vari-
able and the variable morphology can overlap that of differ-
ent genera. additionally, the condition of biphasic molting 
(George 1972) often results in only partial preservation of 
the dorsal surface. in the present instance, placement of Ci-
rolana makikihi within the Flabellifera is certain because the 
morphology of the preserved parts conforms closely to the di-
agnosis of the suborder (Hessler 1969) and is similar to many 
of the described members of the subfamily known from the 
modern and fossil record. However, within the Flabellifera, 
two families—the aegidae white, 1850, and Cirolanidae—
each embrace genera that are extremely difficult to distinguish 
based upon the morphology of the terminal pereonites and 
the pleon. Specifically, Aega leach, 1815, and Cirolana are 
similar in number of pleonites, development of pleurae, and 
shape of the pleotelson. Both genera are represented by a large 
number of species in modern seas (Schotte et al. 1995) but 

only one reference to Cirolana has been made in the fossil 
record (wieder & Feldmann 1992). The Makikihi fossils were 
referred to Cirolana because the morphology of the pleotelson 
closely resembled that of several species within that genus, 
including C. hirtipes H. Milne edwards, 1840 and C. natalen-
sis Barnard, 1940. Furthermore, examination of bathymetric 
ranges of the two genera indicate the Aega spp. are found 
at depths below 80 m whereas Cirolana is found in shallow 
water from the intertidal to c. 120 m (Kensley 1978; Schotte 
et al. 1995). although we recognised that ecological prefer-
ence is not a basis for systematic placement, it is reasonable 
to consider bathymetry in the absence of other evidence.
 Identification of Cirolana makikihi represents only the 
second record of isopods in the fossil record of New Zealand. 
The first notice was that of Palaega kakatahi Feldmann & 
Rust, 2006, from the Pliocene of the North island. The pau-
city of fossil isopods throughout the world is remarkable 
because they are known to inhabit a range of environments 
from terrestrial to shallow and deep marine. Furthermore, 
they often occur in very large numbers. it is likely that their 
scarcity is a reflection of their low preservation potential. The 
exoskeleton of isopods is not calcified to any degree and the 
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molted remains are extremely fragile. Thus, the discovery is 
remarkable.

order deCaPoda latreille, 1802
infraorder THalaSSiNidea latreille, 1831

Superfamily CalliaNaSSoidea dana, 1852
Family UPOGEBIIDAE Borradaile, 1903

Genus Upogebia leach, 1814
type species: Cancer stellatus Montagu, 1808 (iCZN opinion 
434), by original designation.
included fossil species: Upogebia barti Fraaije, van Bakel, 
Jagt, & Coole, 2006, late oligocene, washington state, USa; 
U. boehmi Glaessner, 1930, late Cretaceous, Poland; U.? 
clypeata (Carter, 1898), as Gebia, Bathonian, england; U.? 
dura (Moericke, 1897), as Gebia, Tithonian, Czech Republic; 
U. eocenica Rathbun, 1926, eocene, washington state, USa; 
U. gamma (Rathbun, 1935), as Callianassa, eocene, ala-
bama, USa; U. kowai new species, Pliocene, New Zealand; 
U. lambrechtsi Fraaije, van Bakel, Jagt, & Coole, 2006, early 
eocene, Belgium; U. midwayensis Rathbun, 1935, eocene, 
alabama, USa; U. mizunamiensis Karasawa, 1989, Miocene, 
Japan; U. perarolensis de angeli & Messina, 1992, oligo-
cene, italy; U. rhacheochir Stenzel 1945, late Cretaceous, 
Texas, USa; U. scabra Müller, 1974, Miocene, Hungary; 
U. striata Karsawa & Kishimoto, 1996, middle Miocene, 
Japan; U. tanegashimensis Karasawa & inoue, 1992, middle 
Miocene, Japan; Upogebia sp. cf. U. imperfecta Sakai, 1982, 
Pleistocene, Japan; Upogebia sp. Karasawa, 1989, early 
Miocene, Japan; U. sp. Feldman & Keyes, 1992, late eocene 
to early oligocene and early Miocene, New Zealand; U. 
sp. Kato & Koizumi, 1992, Pleistocene, Japan; U. sp. Mül-
ler, 1993, middle Miocene, Spain; U. sp. Kato, 1996, early 
Miocene, Japan.
diagnosis: Carapace with flattened gastric region and pro-
jecting rostrum. dorsal spines prominent, often arrayed in 
rows or other distinct patterns. Setal pits often prominent 
in anterior part of dorsal surface anterior to cervical groove 
and set in advance of spines or rugae. Median dorsal furrow 
often indistinct. Gastric surface bordered laterally by distinct 
furrow which diverges posteriorly and lateral crests, each 
bearing about 12 spines. lateral ridges become less prominent 
posteriorly. Cervical groove prominent, often with spinose 
lateral shoulder. linea thalassinica present anteriorly and 
often absent posteriorly (modified from Williams 1993, p. 13, 
to emphasise diagnostic carapace characters).
discussion: The diagnosis emphasises the aspects of carapace 
morphology likely to be visible on fossils. Those characters 
of the pereiopods and terminal segments of the abdomen 
used by Williams (1993) to define the genus are unlikely to 
be seen on fossils. Variations in the development of spines, 
rugae, grooves, and lineae are significant points of distinction 
between species (williams 1993, p. 72) and, therefore, their 
description is important.
 Upogebia is a wide-ranging species in modern seas; wil-
liams (1993) stated that there were 125 species within the 
Upogebiidae (williams 1993, p. 1), nearly all of which were 
referable to Upogebia. Sakai (2006) considered the extant 
Upogebiidae to be composed of 11 genera and 157 species. 
in the fossil record, 14 species have been named based upon 
body fossils, two others have been tentatively assigned to 
the genus, and seven records of U. sp. have been cited. in all 
likelihood, the species list of the genus will continue to grow 

as collecting continues. This statement is supported by the 
occurrence of the ichnogenus Psilonichnus Fürsich, 1981, 
which has been widely attributed to the activity of Upogebia 
(Bromley & Frey 1974; Frey et al. 1984; Nesbitt & Campbell 
2002). as often seems to be the case, burrowing traces are 
rarely accompanied by the preserved tracemaker, so the as-
sociation of trace and tracemaker remains circumstantial.

Upogebia kowai n. sp. Fig. 2a,B
diagnosis: Typical Upogebia with prominent median dorsal 
sulcus on dorsal surface and distinct lateral furrow bordered 
by 2 rows of spinose crests. First pereiopod ovoid in outline, 
slightly longer than high, lacking stridulating structures on 
inner surface.
description: Carapace generally quadrate in cross-section; 
flattened dorsally, broadening to 7 mm at position of cervical 
groove, tapering uniformly anteriorly to broadly triangular 
rostrum; posterior part of carapace badly fractured.
 Rostrum slightly broader than long, weakly downturned 
termination, sulcate axially, rimmed laterally by 2–3 blunt 
spines. Surface of rostrum between rims densely pitted except 
in axial sulcus.

Fig. 2 Thalassinidea. A–C, Upogebia kowai n. sp., CM1998.171.1, 
holotype, dorsal carapace view (a), lateral view of carapace and 
cheliped (B), and silicone cast of chela (C). D, Callianassoidea 
indeterminate, CM1998.171.43, major chela and other carapace and 
appendage fragments. Scale bars = 1 cm.
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 dorsal carapace surface, where preserved, bordered by 
distinct acute crest bearing about 15 blunt spines. a distinct 
furrow lies parallel to crest defining its inner margin. Sulcus 
extends from rostrum at least to cervical groove.
 Median dorsal furrow deeply impressed in dorsal surface 
a continuation of rostral sulcus, extending posteriorly at least 
one-quarter distance from rostrum to cervical groove; sulcus 
surface smooth, lacking setal pits. Remainder of carapace 
surface with blunt spines, where preserved; setal pits closely 
spaced anteriorly and apparently absent posteriorly.
 Antero-lateral flanks of carapace strongly concave below 
rim, bearing field of weakly elevated swellings at about 
half-length between front of carapace and cervical groove; 
otherwise flanks are smooth.
 Cervical groove broad, deeply impressed, straight on 
flanks, approaching dorsal surface at c. 35° angle, crossing 
dorsal surface in concave forward arc.
 Remainder of carapace and abdomen fragmentary.
 First pereiopods large, strong. left pereiopod 1 with short 
merus, about as high as long, narrow proximally and broaden-
ing to about midlength and uniformly high to distal margin. 
Carpus triangular with longitudinal sulcus at midheight and 
an array of distally directed spines near lower termination. 
Propodus robust, elongate-ovoid in lateral view, hand 7.5 
mm high, 11.3 mm long, bluntly spined keel on upper surface 
with 2 longitudinal, parallel rows of setal pits on upper half 
of outer surface and a third longitudinal row of setal pits in 
shallow depression in lower half. Upper margin more convex 
than lower one. Fixed finger stout at base, directed downward 
and distally at c. 45° angle. Surface with subtle pattern of very 
low, broad, anastomosing ridges with general trend transverse 
to long axis.
 Propodus of right cheliped similar to left, 7.3 mm high, 
12.4 mm long, with well-developed sharp, longitudinal ridge 
extending from midlength of hand to proximal end along 
lower part of inner surface. dactylus stout, tapering distally, 
axis nearly at right angles to axis of propodus. inner surface 
of hand with moderately strong anastomosing ridges.
etymology: The trivial name refers to the Kowai Formation, 
the unit from which the specimens were collected.
types: The holotype, CM1998.171.1, consisting of the anterior 
part of the cephalothorax, and right and left chelae; paratypes, 
CM1998.171.2 consisting of fragments of the cephalotho-
rax and appendages, and CM1998.171.40, consisting of a 
right cheliped, are deposited in the Canterbury Museum, 
Christchurch, New Zealand.
type locality: The specimens were collected on the north 
bank of the Makikihi River, c. 4 km upstream from Makiki-
hi, South Canterbury, New Zealand, at 171°06′08.2″E and 
44°36′50.9″S.
discussion: The specimens assigned to Upogebia herein con-
form closely to the generic diagnosis of williams (1993) and 
placement is certain. although the specimens are incomplete, 
enough of the carapace is preserved to recognise that the 
conformation of the rostrum, prominent development of setal 
pits on the anterior part of the carapace, and development of 
spinose lateral crests and furrows on the dorsal margin of 
the carapace all confirm the placement. The presence of a 
sulcate axial region is a variable character within the genus 
and serves to distinguish the new species from several others 
within the genus.
 Comparison of Upogebia kowai with other fossil rep-
resentatives of the genus demonstrates that it is different. 

The recognition of U? gamma as a member of the genus is 
questionable. it was originally referred to Callianassa and 
was subsequently referred to Upogebia by Stenzel (1945); 
however, the conformation of the cheliped bears strong re-
semblance to Callianassa claws and is strikingly dissimilar 
to the chelipeds of U. kowai. Upogebia eocenica has a more 
granular dorsal carapace surface than does the new species 
and it also bears well-developed stridulating ridges on the 
1st pereiopod, a feature noted to be unusual in the genus 
(Rathbun 1926, p. 125). The dorsal surface of the carapace 
of U. mizunamiensis does not narrow uniformly from the 
cervical groove to the front, the pereiopods are not ovoid in 
outline, and the 1st pereiopods bear distinctive stridulating 
ridges on the inner surfaces similar to those of U. eocenica. 
The part of the dorsal surface of U. perarolensis anterior to 
the cervical groove is finely granular overall, bearing only a 
single spinose ridge; the 1st pereiopods are extremely long 
and slender. although U. scabra is not well illustrated, the 
outline of the dorsal carapace surface is vase-shaped and 
does not narrow uniformly as in U. kowai. Upogebia striata 
is represented only by a 1st pereiopod that bears stridulating 
ridges on the inner surface and is long, slender, and not ovoid; 
thus, it cannot be confused with U. kowai. The form of the 
propodus of U. tanegashimensis bears two rows of nodes on 
the outer surface and is not ovoid in outline so that it is dif-
ferent from that of the new species. it is not possible to make 
comparisons between the new species and U. midwayensis 
and U. rhacheochir because comparable parts of the anatomy 
are not preserved.
 The only other fossil record of the genus in New Zealand 
was that of Upogebia sp. from the early Miocene waitemata 
Group on waiheke island, auckland. The sole specimen, 
aU11631, is deposited in the collections of auckland Uni-
versity and, although reported by Feldmann & Keyes (1992), 
has never been described. The specimen consists of fragments 
of abdomen and appendages.

CALLIANASSOIDEA family, genus, and species 
indeterminate Fig. 2d
description: outer surface of right propodus well exposed; 
other appendages and possibly carapace badly fragmented.
 Propodus stout; manus c. 12 mm long, 10 mm high; fixed 
finger broken, more than 5 mm long. Outer surface of manus 
strongly inflated, lacking spines, but with deep sulcate region 
extending from approximately the upper proximal corner and 
broadening and deepening arc to upper distal corner of manus. 
Upper surface of manus a broad, smooth, inflated, weakly 
convex surface extending the length of manus. Proximal 
margin of propodus not exposed. lower surface of propodus 
including fixed finger smoothly curved. Tip and occlusal 
surface of finger broken. Surface of propodus smooth except 
sulcate region which bears distally directed setal pits.
referred specimen: The sole specimen, CM1998.171.43, is 
deposited in the Canterbury Museum, Christchurch, New 
Zealand.
collecting locality: The specimen was collected on the 
north bank of the Makikihi River, c. 4 km upstream from 
Makikihi, South Canterbury, New Zealand, at 171°06′08.2″E 
and 44°36′50.9″S.
discussion: The specimen referred to the Callianassoidea is 
enigmatic. The morphology of the propodus bears little re-
semblance to other decapods in our experience. The overall 
outline is most reminiscent of some pagurids, the hermit crabs. 
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The lower surface of the hand is smoothly convex, much in the 
manner of many pagurids and some callianassids. The deep, 
setose sulcus is not reminiscent of either group. Finally, the 
extremely broad, smooth, convex upper surface is not known 
to us from either group. The one aspect of the specimen that 
suggests relationships to the Callianassoidea rather than to 
the pagurids is that the remainder of the enclosing concre-
tion contains a jumble of small fragments of appendages 
and possibly the cephalothorax. This manner of preserva-
tion is commonly seen in the Callianassoidea, whereas the 
pagurids are almost invariably preserved as single chelipeds 
or as appendages within snail shells. Because this evidence 
is circumstantial and because the claw morphology differs 
so significantly from that of other callianassoids, it seems 
prudent to illustrate the specimen and to leave it in open 
nomenclature for the time being.

infraorder BRaCHyURa latreille, 1802
Section HeTeRoTReMaTa Guinot, 1977

Superfamily GoNePlaCoidea Macleay, 1838
Family GONEPLACIDAE Macleay, 1838

diagnosis: See Karasawa & Schweitzer (2006).
discussion: Karasawa & Schweitzer (2006) recently re-evalu-
ated the xanthoidea sensu lato and the Goneplacoidea. They 
elevated the subfamilies of the Goneplacidae sensu lato to 
family status and the Goneplacidae to superfamily status; we 
follow their classification herein. Kowaicarcinus new genus is 
placed within the Goneplacidae sensu stricto (see Karasawa 
& Schweitzer 2006) based upon its possession of a straight 
front, three anterolateral spines, entire orbital margins, a 
relatively broad fronto-orbital width to carapace width ratio 
(70%), and all male abdominal somites free and apparently 
covering sternite 8. This combination of characters is unique 
to the family among those brachyurans with a xanthoid or 
goneplacoid carapace morphology (davie 2002; Karasawa 
& Kato 2003; Karasawa & Schweitzer 2006).
 other members of the Goneplacidae are previously known 
from New Zealand. Fossil occurrences of Carcinoplax H. 
Milne edwards, 1852, have been reported from eocene 
through Pleistocene rocks; Goneplax leach, 1814, has been 
reported from Miocene rocks; and Ommatocarcinus white, 
1852, has been noted from Miocene through Pleistocene rocks 
(Feldmann & Keyes 1992; Karasawa & Kato 2003). Thus, 
the family is well known from the area.
 The new taxon described below bears superficial similarity 
to some members of the Grapsidae sensu lato Macleay, 1838, 
and the freshwater crab family Parathelphusidae alcock, 
1910. Hemigrapsus crenulatus (H. Milne edwards, 1837), 
a member of the Grapsidae sensu lato, is similar to the new 
genus and species described below, at least in terms of the 
dorsal carapace morphology (Rathbun 1918, pl. 68; Mclay 
1988, p. 287). The dorsal carapace of H. crenulatus is rounded 
and bears three anterolateral spines including the outer-orbital 
spine; the front is straight and relatively wide; and the orbits 
are entire and forward facing. These are all characteristics of 
the new taxon described below. However, the new taxon is 
characterised by male and female sterna that are unlike those 
of the Grapsidae. Grapsids possess sterna that are broad from 
sternites 4–8 and that narrow considerably at the position of 
sternite 3. The sternum of Kowaicarcinus is rounded as in 
many goneplacids. The sternum of Kowaicarcinus possesses 
a marked notch between sternites 3 and 4, which clearly 
separates these two sternites (Fig. 3i–K). These two sternites 

are also clearly distinct from one another on Kowaicarcinus, 
as seen in many goneplacids. in the grapsids, sternites 3 and 
4 are fused into a single unit and are not distinct from one 
another, and there is usually no notch or a very reduced one 
between sternites 3 and 4 (e.g., Rathbun 1918, pl. 68). Thus, 
the specimens referred to Kowaicarcinus cannot be referred 
to a grapsid genus.
 Kowaicarcinus also bears some superficial similarities to 
some species of freshwater and semiterrestrial crabs, such 
as Austrothelphusa Bott, 1969, especially in terms of the 
carapace shape; straight, rimmed front; forward-directed, 
simple orbits; and relatively poorly defined carapace regions. 
However, the sternum of Kowaicarcinus is different from that 
of Austrothelphusa and other freshwater crabs. in Austrothel-
phusa and other freshwater and semiterrestrial crabs known 
from australia, such as Cardisoma latreille, 1828, of the 
Gecarcinidae Macleay, 1838, sternite 3 is fused to sternite 
4 such that a suture or other line is not evident and is much 
reduced, and there is no notch or a very small lateral notch 
between those two sternites (Short 1994). in Kowaicarcinus, 
sternites 3 and 4 are distinct from one another, sternite 3 is 
pronounced, and there is a large notch in the lateral margin 
between sternites 3 and 4. in the freshwater crabs, sternites 2 
and 3 are not markedly separated, whereas in Kowaicarcinus, 
there is a clear, complete suture between those two sternites 
(Fig. 3K). in the freshwater crabs, sternites 4–6 have ante-
rior and posterior margins that are parallel, and the sternites 
are directed laterally. in Kowaicarcinus, sternites 4 and 5 
are directed anterolaterally, sternite 6 is directed laterally, 
and sternite 7 is directed posterolaterally (Fig. 3i–K). Thus, 
Kowaicarcinus cannot be accommodated within any of the 
freshwater crab families that occur in oceania. To date, there 
is only one occurrence of a strictly freshwater crab in New 
Zealand (Towers & Mclay 1995), although seven are known 
from neighbouring australia (davie 2002).

Genus Kowaicarcinus n. gen.
type species: Kowaicarcinus maxwellae, by monotypy.
diagnosis: as for species.
description: as for species.
etymology: The generic name is a combination of Kowai, 
the name of the formation from which the specimens were 
collected, and “carcinus,” meaning crab, a common stem used 
within the infraorder Brachyura.
discussion: Kowaicarcinus n. gen. bears numerous similarities 
with the extinct genera Amydrocarcinus Schweitzer et al., 
2002, and Magyarcarcinus Schweitzer & Karasawa, 2004; 
and the extant Carcinoplax H. Milne edwards, 1852, which is 
also known from fossil occurrences in New Zealand. However, 
there are sufficient differences with each that justify naming a 
new genus to accommodate the new material. Kowaicarcinus 
is similar to the extant goneplacid Carcinoplax. Carcinoplax 
is a variable genus, but always possesses small, attenuated, 
needle-like anterolateral spines and a rectangular or ovate 
carapace. Such small anterolateral spines are not seen in the 
new genus, which possesses three anterolateral lobes, nor is 
the carapace rectangular in the new genus. Thus, Carcino-
plax was excluded. Kowaicarcinus is easily excluded from 
the other goneplacid genera known from the fossil record of 
New Zealand, Goneplax and Ommatocarcinus, because those 
two genera have extremely long orbits that occupy almost 
the entire frontal margin of the carapace. That feature is not 
present in Kowaicarcinus.
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Fig. 3 A–K Kowaicarcinus maxwellae n. sp. A, B CM1998.171.31, paratype, dorsal carapace and portion of immature female abdomen 
(a) and anterior view showing orbits (B). C, CM1998.171.28, paratype, dorsal carapace and posterior appendage. D, CM1998.171.26, 
dorsal carapace with well-preserved front. E, F CM1998.171.20, paratype, oblique lateral view showing anterolateral spines and orbit (e) 
and deflexed anterior view showing orbital rims and front (F). G, CM1998.171.17, paratype, dorsal carapace with portions of append-
ages. H, CM1998.171.16, holotype, dorsal carapace with very well preserved front, orbits, and anterolateral margins. I, CM1998.171.18, 
paratype, male sternum and abdomen. J, CM1998.171.24, paratype, mature female sternum and abdomen. K, CM1998.171.27, paratype, 
sternum with preserved sternites 1 and 2. Scale bars = 1 cm.
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 Kowaicarcinus is most similar to Amydrocarcinus and 
Magyarcarcinus. Amydrocarcinus is similar to Kowaicarci-
nus in possessing an ovate outline; deep, forward-directed 
orbits with entire margins; and a relatively smooth unor-
namented carapace. However, Kowaicarcinus has three 
anterolateral lobes, which Amydrocarcinus lacks. Magyar-
carcinus is more square than Kowaicarcinus and possesses 
more prominently rimmed, shallower orbits. Kowaicarcinus, 
Amydrocarcinus, and Magyarcarcinus share a characteristic 
long sternite 4 that is oriented anterolaterally, and sternite 
3 fused with sternite 4 axially and separated laterally by a 
notch. all three taxa show some indication of preserved eyes 
and eyestalks (Fig. 3B) (Schweitzer & Karasawa 2004, fig. 
1.1,1.4) and even antennal structures in Magyarcarcinus 
(Schweitzer & Karasawa 2004, fig. 1.4). This is also true 
of the goneplacoid family euryplacidae Stimpson, 1871, in 
which many extinct taxa have preserved eyestalks (Karasawa 
& Schweitzer 2006). Preserved eyestalks are unusual and 
do not occur in all brachyurans. Thus, this feature seems 
to be diagnostic for some goneplacoids and may indicate a 
life habit in which the eye required additional protection via 
calcification.
 Amydrocarcinus is known only from eocene rocks of the 
Pacific coast of Mexico (Schweitzer et al. 2002; Schweitzer 
& Karasawa 2004), and fossil occurrences of Carcinoplax are 
known only from the Pacific, ranging in age from Miocene 
to Pleistocene (Karasawa & Kato 2003) except C. barnardi 
Capart, 1951, from the eastern atlantic (H. Karasawa pers. 
comm.). Magyarcarcinus is known from the eocene of south-
ern and central europe, in what would have been the Tethys 
Seaway (Schweitzer & Karasawa 2004). Thus, the Pliocene 
occurrence of Kowaicarcinus in New Zealand fits within the 
framework of a Tethyan distribution for the family westward 
into the Pacific or eastward through the Central American Sea-
way to Pacific coastal Mexico and then dispersing throughout 
the Pacific Ocean. Other extinct or fossil members of the 
Goneplacidae also display Pacific distributions (Karasawa 
& Schweitzer 2006).

Kowaicarcinus maxwellae n. sp. Fig. 3a–K
diagnosis: Carapace hexagonal to transversely ovate, length 
c. 80% maximum width, widest about half the distance or 
a little less posteriorly; moderately vaulted longitudinally, 
weakly vaulted transversely, dorsal carapace regions poorly 
defined. Front straight or nearly straight, without median 
notch, with finely beaded rim, with ridge parallel to frontal 
margin, c. 35% maximum carapace width. orbits rimmed, 
set posteriorly from frontal margin, ovoid, deep, directed 
forward, no evidence of fissures or notches, outer-orbital 
angle produced into small, blunt spine; fronto-orbital width 
c. 70% maximum carapace width. anterolateral margin con-
vex, very weakly tri-lobed or entire; posterolateral margin 
straight or weakly convex; posterolateral re-entrant well 
developed, rimmed; posterior margin straight or weakly 
convex, rimmed.
description: as for diagnosis. Carapace hexagonal to trans-
versely ovate, length c. 80% maximum width, widest about 
half the distance or a little less posteriorly; moderately vaulted 
longitudinally, weakly vaulted transversely, dorsal carapace 
regions poorly defined. Front straight or nearly straight, with-
out median notch, margin with finely beaded rim, with ridge 
on upper surface parallel to frontal margin, upper surface axi-
ally sulcate; frontal width c. 35% maximum carapace width. 
orbits rimmed, set posteriorly from frontal margin, ovoid, 

deep, directed forward, no evidence of fissures or notches, 
outer-orbital angle produced into small, blunt spine; fronto-
orbital width c. 70% maximum carapace width. anterolateral 
margin convex, very weakly tri-lobed or entire; posterolateral 
margin straight or weakly convex; posterolateral re-entrant 
marked, rimmed; posterior margin straight or weakly convex, 
rimmed.
 anterolateral margin convex, weakly scalloped by 3 broad 
but subtle anterolateral lobes, each moderately curved for-
ward, margins of each beaded; anterolateral margin length c. 
37% maximum carapace length. Posterolateral margin entire, 
overall length c. 57% maximum carapace length, nearly 
straight for c. 41% its length posteriorly, weakly convex 
for the remainder; posterolateral re-entrant well developed, 
rimmed. Posterior margin straight or very weakly convex, 
rimmed, c. 36% maximum carapace width.
 Carapace surface finely granular throughout. Regions 
poorly defined in general. epigastric regions weakly in-
flated. Mesogastric region moderately expressed, slightly 
elevated above remainder of carapace, as wide as cardiac 
region, bounded by weak cervical groove and bearing strong 
posterior gastric muscle scars on mold of interior. Cardiac 
region weakly expressed on internal mold, widest at mid-
length, posterior medial region contains cluster of 5 nodes in 
a convex-forward arch, single nodes near lateral margins at 
midlength, 2 additional nodes near midline of anterior half 
of the region. epibranchial regions arcuate on internal mold, 
branchial regions otherwise undefined. Other regions not well 
defined.
 abdomen of mature female broad, with convex lateral 
margins, widening to midpoint of somite 5, then narrowing 
toward telson; somite 1 approximately equal in width to 
posterior margin; all somites free; somites gently vaulted 
longitudinally, with straight anterior and posterior margins 
and rounded at lateral margins, suture between somites 6 and 
telson moderately concave forward; telson triangular with 
rounded apices; somites 2–5 approximately equal in length; 
somite 1 approximately half as long as others; somite 6 lon-
ger than others and approximately equal in length to telson. 
abdomen of immature female similar to mature female but 
less broad and with straighter lateral margins.
 abdomen of male with concave lateral margins, somites 
2 and 3 very broad; somites 4–6 narrowing; telson missing; 
all somites appear to have been free.
 Male sternum ovate; sternites 1–2 apparently fused with no 
evidence of suture or line, separated from sternite 3 by con-
tinuous suture; sternites 3 and 4 fused axially and separated by 
small notch laterally; sternite 4 oriented at high angle, longer 
than other sternites; sternites 5 directed anterolaterally, with 
episternal projection; sternite 6 directed laterally, appearing 
to have had an episternal projection; sternite 7 directed pos-
terolaterally, apparently somewhat longer than sternites 5 and 
6; sternite 8 not evident. Female sternum not as well exposed 
but appearing to have been similar.
 Merus of cheliped triangular in cross-section; ischium 
of third walking leg appears most massive of the 4 walking 
legs; ischia of all walking legs appears oval in cross-section, 
apparently rather stout.
measurements: Measurements (in mm) taken on Kowaicarci-
nus maxwellae may be found in Table 2.
etymology: The trivial name honors Sue Maxwell, who 
assisted PAM in all aspects of fieldwork and who made the 
publication of this work possible. 



New Zealand Journal of Geology and Geophysics, 2008, Vol. 5152

types: The holotype, CM1998.171.16, and 23 paratypes, 
CM1998.171.17–CM1998.171.39, are deposited in the Can-
terbury Museum, Christchurch, New Zealand.
type locality: The specimens were collected on the north 
bank of the Makikihi River, c. 4 km upstream from Makiki-
hi, South Canterbury, New Zealand, at 171°06′08.2″E and 
44°36′50.9″S.
discussion: Kowaicarcinus maxwellae n. sp. is well repre-
sented by numerous specimens, representative of males (Fig. 
3i), immature females (Fig. 3a), and mature females (Fig. 
3J). Thus, members of both genders apparently lived in the 
same area, as they were preserved together. occurrences of 
the related Amydrocarcinus, in specimens for which gender 
has been determinable, have all been males (Schweitzer et al. 
2007). it is possible that the reasons are attributable to mode 
of preservation. in the case of Amydrocarcinus, the specimens 
appear to have been preserved in place as corpses along with 
other decapod taxa. The specimens of Kowaicarcinus max-
welli were preserved in concretions among gravel and other 
clastic fragments; thus, it is possible that the specimens were 
carried in from various areas. This seems unlikely, however. 
More likely is that the two taxa had different life modes or 
reproductive strategies.

Section THoRaCoTReMaTa Guinot, 1977
Superfamily GRaPSoidea Macleay, 1838

Family GRAPSIDAE Macleay, 1838
Subfamily CYCLOGRAPSINAE H. Milne edwards, 

1853
diagnosis: The subfamily has been recently diagnosed by 
Karasawa & Kato (2001) and davie (2002).
discussion: Karasawa & Kato (2001) were the first authors in 
recent times to use the subfamily Cyclograpsinae, originally 
designated as a tribe by H. Milne edwards. They noted in 
their cladistic analysis of the Grapsidae, using adult morphol-
ogy, that a small group of genera traditionally assigned to the 
Sesarminae dana, 1851, in fact formed a morphologically 
consistent group which they assigned to the Cyclograpsinae. 
These genera included Cyclograpsus H. Milne edwards, 
1837; Helice de Haan, 1835; Metaplax H. Milne edwards, 
1852; and the extinct Miosesarma Karasawa, 1989. 
 independently and without reference to the work of Kara-
sawa & Kato (2001), davie (2002) also resurrected the Cy-
clograpsinae for a group of grapsid genera that had previously 
been assigned to the Sesarminae and that displayed some 
superficial morphological similarities to the Varuninae H. 
Milne edwards, 1853. davie’s interpretation of the subfamily 
was similar to that of Karasawa & Kato (2001), including the 
same three extant taxa plus four others. davie (2002) did not 
treat extinct taxa. Poore (2004) maintained the same usage 
of the subfamily as davie (2002).
 Schubart et al. (2006) performed a phylogenetic analysis of 
the grapsoid crabs using mitochondrial dNa and suggested 
that Helice and Cyclograpsus belonged to the Varunidae. They 
did not refer to the previous works of Karasawa & Kato (2001) 
or davie (2002); thus, they did not include the Cyclograpsinae 
at all. They suggested that the Grapsoidea Macleay, 1838, 
as currently understood (in which subfamilies are elevated to 
family status, as in Martin & davis (2001)), was polyphyletic, 
as was the Ocypodoidea Rafinesque, 1815, and that superfam-
ily designations should not be used for those groups. Sakai et 
al. (2006) provided an extensive review of the recent works 

on the Grapsidae and referred the genera discussed in their 
paper to the Cyclograpsinae, although they did not discuss 
the composition of the subfamily as a whole.
 Because the works of Karasawa & Kato (2001), davie 
(2002), and Poore (2004) are based on adult morphology, 
and because davie (2002) accounted for such phenomena as 
homoplasy, convergence, and environmental adaptations, we 
opt to retain the use of the Cyclograpsinae for this group of 
grapsid crabs. Karasawa & Kato (2001), because they includ-
ed fossil taxa in their analysis, accounted for the evolutionary 
variation and history of the family. The most recent work on 
the group by Sakai et al. (2006) includes the Cyclograpsinae, 
and in it, they evaluated and revised the species from australia 
and New Zealand. These works, therefore, address grapsid 
crabs inhabiting areas geographically near to the fossil collect-
ing localities; thus, we feel that the classification of Karasawa 
& Kato (2001), davie (2002), and Sakai et al. (2006) at this 
time best reflects the phylogeny of the animals. 
 None of the above described works particularly agrees on 
the composition of the subfamily. Genera that appear to be 
widely held to belong to the subfamily include those treated 
by Karasawa & Kato (2001), listed above; those listed by da-
vie (2002); and the new genera named by Sakai et al. (2006). 
However, this has by no means been tested, as far as is known, 
and represents a composite list from the literature.
 Grapsid crabs are not common in the fossil record. Kara-
sawa & Kato (2001) summarised the occurrences known up 
until that time, noting that the vast majority of the fossils 
were recovered from Miocene or younger rocks. However, 
there are a few eocene occurrences from southern europe as 
well (Karasawa & Kato 2001; de angeli & Garassino 2006), 
indicating that that may be the area of origin for the family.
 Miograpsus Fleming, 1981, from Miocene rocks of the 
North island, is the only other grapsid crab known from the 
fossil record of New Zealand. Thus, the family was already 
known from the area; however, it has been placed within a dif-
ferent subfamily, the Varuninae (Karasawa & Kato 2001).

Genus Austrohelice Sakai, Türkay, and yang, 2006

type species: Helice crassa dana, 1851, by original designa-
tion.
other species: Austrohelice manneringi n. sp.
diagnosis: as in Sakai et al. (2006, p. 53).
discussion: The diagnosis provided by Sakai et al. (2006) 
contains few characters that are recognisable in fossils. The 
markedly sinuous orbital margin and sinuous narrow ridges 
on the branchial regions of the dorsal carapace seem to be 
unique to the genus; other genera possess such ridges but they 
are straighter and shorter, such as in Pseudohelice Sakai et al., 
2006. The new specimens possess the sinuous orbits and the 
narrow ridges on the dorsal carapace; thus, we herein refer 
them to Austrohelice.
 The new fossils are similar to Miosesarma Karasawa, 
1989, from Miocene rocks of Japan; however, that genus 
possesses a large, triangular outer orbital spine, which the 
new specimens lack. in addition, the carapace regions of 
Miosesarma are better developed than in the new specimens, 
and the orbital margins are less sinuous in Miosesarma than 
in the new specimens. Miograpsus is not much wider than 
long and has spines extending almost the entire length of the 
lateral margins, neither of which typifies the new specimens. 
Miograpsus also appears to lack the narrow ridge on the bran-
chial region which is so distinctive on the new specimens. 
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Austrohelice manneringi n. sp. Fig. 4a–F
diagnosis: Front bilobate, projecting well in advance of orbits, 
occupying about one-third maximum carapace width; orbits 
very wide, fronto-orbital width equal to maximum carapace 
width; eyestalk arising from base of front, long, extending 
almost to outer-orbital spine; mesobranchial region broadly 
inflated, with narrow oblique ridge extending from lateral 
margin toward axis about two-thirds the distance axially.
description: Carapace wider than long, length c. 62% maxi-
mum width at position of outer-orbital spine, about one-quar-
ter the distance posteriorly on carapace; flattened transversely, 
weakly vaulted longitudinally; carapace regions moderately 
defined; carapace dorsoventrally compressed and tabular 
overall in shape.
 Front bilobate, axially broadly concave, projecting well 
in advance of orbits, occupying about one-third maximum 
carapace width. orbits very wide, fronto-orbital width equal 
to maximum carapace width; upper orbital margin sinuous, 
extending obliquely posteriorly from base of front, terminat-
ing in small, triangular outer orbital spine; eyestalk arising 
from base of front, long, appearing to have lain horizontally 
in orbital groove when retracted, extending almost to outer 
orbital spine.
 Anterolateral and posterolateral margins confluent, ante-
rolateral portion with 3 spines including outer orbital spine; 
spines decreasing in size posteriorly; posterior re-entrant 
large, rimmed; posterior margin straight, rimmed.
 Frontal region axially sulcate; epigastric regions broadly 
inflated. Protogastric regions wider than long, weakly inflated; 
mesogastric region with long anterior process, widened pos-
teriorly, marked on posterior margin by deep cervical groove; 
urogastric region poorly developed; cardiac region ovate, 
well-marked by branchio-cardiac groove; intestinal region 
depressed below level of cardiac region. Hepatic regions 
short, wide. epibranchial regions short, wide, extending in 
weak concave-forward arc from last anterolateral spine to 
mesogastric region; mesobranchial region broadly inflated, 
with narrow oblique ridge extending from lateral margin 
toward axis about two-thirds the distance axially; metabran-
chial region short, depressed below level of mesobranchial 
region.

 Chelipeds heterochelous, appearing to be short. other ap-
pendages relatively short.
 Female abdomen broad, somites wide, short.
measurements: Measurements (in mm) taken on the dorsal 
carapace of Austrohelice manneringi n. sp. are given in 
Table 3.
etymology: The trivial name honours al Mannering, South 
island, New Zealand, a dedicated amateur who assisted with 
fieldwork and collection of specimens.
types: The holotype, CM1998.171.3, and 12 paratypes, 
CM1998.171.4–CM1998.171.14, are deposited in the Can-
terbury Museum, Christchurch, New Zealand.
type locality: The specimens were collected on the north 
bank of the Makikihi River, c. 4 km upstream from Makiki-
hi, South Canterbury, New Zealand, at 171°06′08.2″E and 
44°36′50.9″S.
discussion: The new species differs from the type and sole 
extant species, Austrohelice crassa, in possessing a more 
projected frontal area and longer eyestalks. in other regards, 
however, the two species are similar as might be expected for 
species inhabiting the same general geographic area, albeit 
separated by several million years. This suggests an ancestor-
descendent relationship.
 although several specimens are referable to Austrohelice 
manneringi n. sp., none are particularly complete. None 
retains the sternum and only one retains broad somites of a 
female abdomen. However, many of the specimens retain 
well-preserved eyestalks. This feature was apparently well-
calcified, and the orbits were deep. This indicates that the 
eyes required protection, as might be expected for an animal 
living in shallow water or intertidal areas.

DISCUSSION

The Pliocene record of decapods in New Zealand is not 
particularly robust. Feldmann & Keyes (1992) listed seven 
genera of brachyurans and one genus of anomuran from 
localities in the southern areas of the North island and along 
the east coast of the South island in North Canterbury and 

Table 2 Measurements (in millimetres) taken on the dorsal carapace of Kowaicarcinus maxwellae n. sp. 
w = maximum carapace width; l = maximum carapace length; Fow = fronto-orbital width; Fw = frontal width; 
l to Max w = length to position of maximum carapace width.

Specimen number w l Fow Fw l to Max w
CM1998.171.16 (Holotype) 30.6 24.5 21.3 10.5 10.8
CM1998.171.28 25.4 20.1 18.3 9.1 10.5
CM1998.171.31 23.6 19.4 15.4 8.2 11.6
CM1998.171.17 31.6 24.9 22.4 11.2 11.4

Table 3 Measurements (in millimetres) taken on the dorsal carapace of Austrohelice manneringi n. sp. 
w = maximum carapace width; l = maximum carapace length; Fow = fronto-orbital width; Fw = frontal width; 
l to Max w = length to position of maximum carapace width.

Specimen number w l Fow Fw l To Max w
CM1998.171.3 (Holotype) 25.0 15.1 25.0 – 4.3
CM1998.171.6 >22.5 16.5 – 7.9 –
CM1998.171.13 >19.0 15.2 – 6.5 –
CM1998.171.14 23.2 14.5 – – –
CM 1998.171.7 26.8 17.1 – 9.0 –
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Fig. 4 A–F Austrohelice manneringi n. sp. A, C CM1998.171.3, holotype, dorsal carapace view (a) and anterior view showing broad 
orbits and front (C). B, CM1998.171.13, paratype, dorsal carapace and appendage elements. D–F, CM1998.171.6, paratype, dorsal cara-
pace with preserved eyestalk (d), front view showing detail of eyestalk (arrow) (e), female abdomen (F), and posterior view of female 
abdomen (G). Scale bars = 1 cm.

Marlborough. in addition to the decapods, Feldmann & Rust 
(2006) recently added the first record of an isopod fossil from 
New Zealand. Caution should be exercised when examining 
the stratigraphic list of decapod localities recorded by Feld-
mann & Keyes (1992, p. 66) as several Miocene localities 
are erroneously recorded as Pliocene in age. in contrast to 
the Pliocene, 11 genera of decapods are recorded from the 
Pleistocene and 18 genera are noted from the Miocene. The 
Miocene record has been increased to 19 with the naming of 

Tongapapaka Feldmann et al., 2006, from North Canterbury. 
Thus, the addition of four new generic records and one new 
isopod record for the Pliocene of New Zealand is particularly 
significant.
 The presence of the Kowai fauna within concretions and 
the matrix of conglomeratic sandstone is remarkable. all indi-
cations are that the environment of deposition was a relatively 
high energy, nearshore environment, as discussed above. 
However, the preservation of the arthropods is remarkable 
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in that many of the specimens are fully articulated or, if the 
appendages are missing, complete carapaces and abdomina. 
Cuticle is present in nearly pristine condition unless where 
broken away during exposure or preparation. Preparation 
of the material is made difficult because the interiors of the 
carapaces are generally not filled with matrix, so that exposure 
of the surface of the specimen frequently results in breaking 
through to the interior. This delicate manner of preservation in 
such a high energy environment seems anomalous; however, 
it can be explained by very rapid entrainment of specimens 
that have recently died and are completely or nearly com-
pletely articulated. in the event that the remains were not 
subsequently reworked and lithification occurred rapidly, the 
delicate remains could be preserved. The conditions of rapid 
burial and lithification probably did not occur over broad areas 
of the depositional site but, rather, may have been confined 
to localised swales on the seafloor. This interpretation is 
supported by the observation that the exposure of decapod-
bearing rock was very small and lenticular.
 The occurrence of a member of the Goneplacoidea, which 
are generally found in at least 15 m of water and deeper (i.e., 
Rathbun 1918; Sakai 1976), in association with members 
of the Upogebiidae and Grapsidae, is somewhat enigmatic. 
Upogebiids and grapsids are certainly most frequent in-
habitants of intertidal, estuarine, mangrove, or other very 
nearshore environments, with specific reports of these types 
of environments for these families for australia and New 
Zealand (Mclay 1988; davie 2002; Poore 2004) as well as 
Japan (Sakai 1976) and the americas (Rathbun 1918). we 
note that the coast of New Zealand was certainly an active 
one during the Pliocene, exhibiting a narrow continental shelf 
as well as frequent tectonic activity, as now, so it is possible 
that nearshore inhabitants were mixed with somewhat deeper 
water, offshore crabs. indeed, such faunal mixing within the 
decapoda has previously been reported for active margins on 
the Pacific Slope of North America (Feldmann et al. 1991; 
Schweitzer & Feldmann 1999). There are also some reports of 
extant goneplacoid crabs inhabiting relatively shallow water 
(8–10 m; Rathbun 1918), so they are not exclusively limited 
to deep, offshore environments.
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