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S U M M A R Y 

Coarse sand beaches of New Zealand are primarily perched on reefs, 
rarely extending seaward to M L W . A n eight-month survey of the 
interstitial fauna of these beaches disclosed the presence of most of the 
genera of polychaets associated with such substrates elsewhere in the 
world. Large predatory otoplanid and coelogynoporid turbellarians were 
seldom encountered, nor were their usual prey, oligochaets. The 
discovery of Nerilla antennata, Ctenodrilus serratus, and Stygocapitella 
subterranea indicates a cosmopolitan distribution of these species. 
Sphaerosyllis kerguelensis, S. perspicax and Syllides articulosus were 
routinely collected, and are characteristic sub antarctic elements. 
Macrostomid and monocoelid turbellarians were dominant groups in the 
beaches which were investigated. 

INTRODUCTION 

The surge in meiofaunal investigations over the past 20 years can be 
attributed to a sudden awareness of the necessity to be able to assess 
pollution damage (and recovery) in the marine environment. Studies on 
the effects of pollutants upon meiofaunal organisms (primarily 
harpacticoid copepods, nematodes, and oligochaets) as well as some 
investigations on the biology of this specialised assemblage have 
become possible as species have been identified and recorded. The 
absence of knowledge concerning the food and feeding habits and the 
physical requirements of meiofauna has limited the range of problems 
capable of resolution. Investigations of the interstitial fauna of New 
Zealand marine beaches have concentrated on harpacticoid copepods 
and nematodes. The general meiofaunal assemblages are thus unknown. 
Dr W.J . Ballantine requested that I visit the Goat Island Marine 
Laboratory of the University of Auckland near Leigh for a few weeks to 
initiate a survey of the soft-bodied meio- and interstitial fauna. 
Circumstance evolved so that a survey from September 1982 to June 
1983 was undertaken. Beaches between Paihia (35°18'S) and Nugget 
Point (46°27'S) were investigated and on the west side of the country, 
the beach at Paekakariki and Opononi. Only Goat Island and Pakiri 
beaches were sampled in more than one season. It is well-known from 
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boreal beaches that there is a seasonal 'flow' of species involving 
vertical as well as landward and seaward migrations. Thus, the checklist 
of interstitial organisms from the much studied beaches of Helgoland 
and Sylt continues to grow as a byproduct of year around studies on 
growth, reproductive cycles, life-histories, etc. on specific organisms. 
Such faunal movements seem to hold true for New Zealand beaches. 

This paper will attempt to describe the uniqueness of the interstitial 
environment of the east coast of New Zealand; to furnish some 
biological observations on the intertidal meio- and interstitial fauna; and 
to present a cursory list of organisms encountered during the eight and 
a half months of the investigation. The descriptions of the new species 
will appear elsewhere. Triclads, intertidal oligochaets, microphthalmid 
and acrocirrid polychaets, molluscs, subtidal oligochaets and interstitial 
polychaets which had been requested by specialists were collected and 
transmitted. It should be noted that Christiane Schoepfer-Sterrer 
has been working on gastrotrichs from the region. A base-line of named 
species thus, potentially, exists in the hands of various authorities. The 
concept of Notogea stirs our excitement of 'what is present', but the 
reciprocal question of 'what is absent' can not be resolved in general 
until extensive year around surveys are made. 

C H A R A C T E R I S T I C S OF C O L L E C T I N G SITES 

Coarse sandy beaches on the east coast of New Zealand are a bit 
unique to a meiobenthologist who has concentrated on boreal or tropical 
beaches. Substrates with median particle size greater than 0.25 mm 
normally have the greatest interstitial metazoan diversity. Such 
sediments (utilising the simple Wentworth grade classification) usually 
range from coarse (0.5 -1.0 mm) to very coarse (1.0 - 2.0 mm) sand, and 
may be covered by a thin layer of fine sand. New Zealand beaches of 
these grades most frequently were perched on rock reefs which 
continued seaward so that the beach was a distance landward from low 
water and often did not extend much below mid-tide level. Sand 
removed from the shoreline in the winter is re-deposited in the summer, 
as in the northern hemisphere. Thus, the reefs extending seaward from 
the perched beaches were scoured clean during the winter months but 
accumulated sediment in the summer. The itinerary for this 
investigation precluded a satisfactory exploitation of this phenomenon. 
In general, beaches which extended into the subtidal were compact and 
consisted of fine particles. A major exception to this was the shoreline 
to either side of the base of the Kaikoura Peninsula which consisted of 
lentil-like mudstone pebbles. These pebble beaches tended to be very 
steep, especially south of Kaikoura and the horizontal distance between 
tide marks was very short. The instability of this substrate made it 
difficult to carry out transects. Corings of 20 cm length were taken from 
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the lower mid-tide to the high-tide zone beginning at a depth where sand 
was deposited on these pebbles, but cave-ins prevented reaching ground 
water level. The non-rocky shoreline from Banks Peninsula south to 
Nugget Point consists primarily of very find sand with a depauperate 
metazoan meiofauna. Coarser substrates in which a Redox (hydrogen 
sulphide) layer did not occur were primarily patches amongst boulders 
or cobbles except in the vicinity of Aquarium Point, Portobello where 
satisfactory sand occurred in the beaches or on the seaward side of 
boulders near the channel. 

M E T H O D S 

Where possible, beach samples consisted of cores of approximately 12 
cm length and 7.5 cm diameter taken with a garden trowel. Transects of 
beaches which extended into the subtidal were made on spring low tides 
with the stations at each 30 cm rise in tidal level. Single cores beginning 
at the sand surface were taken at each station seaward from the point 
where the surface ground water breached the beach. The station 
landward of that zone was collected from surface to ground water, but 
only two stations, one at the spring tide berm and one at 60 cm elevation 
below that, were sampled above that point. Each of these samples was 
taken at the ground water level in the beach. In May, on a brief return to 
the Goat Island Laboratory, beach substrate had accumulated in the 
cracks and pools on the reef and was examined. A l l cores or collections 
of substrate were individually bagged in 18 oz. Whirl Pacs (plastic bags) 
and returned to the laboratory where they were retained on running sea 
water tables. Substrate was agitated in double its volume of 7.5% 
magnesium chloride for three extractions over a period of 
approximately 10 minutes. Each suspension was poured through 0.153 
mm Nitex screening and the animals were washed off the screening by 
jets of filtered sea water using a squeeze bottle. Pertinent data were 
recorded from living specimens and photomicrographs of critical 
features were taken. Specimens were anesthetized with 7.5% 
magnesium chloride and fixed in Worcester's fluid + H A c or 
Hollande's-cupri-picri-formal-acetic for histomorphological study. 
Storage of all material was in 70% ethanol, the Worcester's fixed 
material being treated in bulk with iodine alcohol to remove the excess 
mercuric chloride before storage. 

F A U N I S T I C O B S E R V A T I O N S 

General 
The large, elongate, microporal diploid-macronucleate geleiid and 

trachelocercid ciliates while more abundant in subtidal sediments were 
routinely present in the lower intertidal, and frequently were the largest 
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organisms in a sample. Gastrotrichs of the genus Turbanella were 
encountered in practically all beaches which were sampled, but 
chaetonotid species were only obtained at Taylor's Mistake and O'Kains 
Bay, in the Banks Peninsula area. Thaumastodermatid gastrotrichs 
were routinely noted. Small adult and juvenile nematodes, except for 
draconematids, rarely appeared in the intertidal sediments which were 
extracted. Most of the nematodes were very thin elongate forms which 
tended to coil in spirals. Ostracods frequently appeared to be more 
abundant than copepods. No interstitial cnidarian species were found in 
the intertidal and, except for caecid gastropods and minute (juvenile ?) 
chitons, molluscs were rarely present. 

Turbellaria 
The beaches abounded in acoels, macrostomids, and monocoelids. 

Small otoplanids were routinely encountered but large representatives 
of that family as well as coelogynoporids were rare. A single sexually 
mature Nematoplana was obtained on 8 May at Paekakariki along with 
numerous immature specimens. Immature specimens of this genus were 
routinely encountered in small numbers throughout the study, but were 
most abundant at Otamo Bay on the Coromandel Peninsula. The genus 
Polystyliphora was frequently encountered but in adequate numbers for 
identification only at Pakiri Beach near Leigh in May. A single 
Nemertoderma species (order Nemertodermatida) was abundant and 
occurred in all samples of a transect from the high to low tide line in New 
Brighton Beach (Christchurch). Beaches south of the Banks Peninsula 
consisted of very fine sand as at New Brighton and were rarely sampled, 
thus the distribution of the species along the coast was not determined. 
A triclad turbellarian was very abundant at the mid-tide zone of the 
pebble beach on the south side of the base of the Kaikoura Peninsula. 

Nemertinea 
The genus Ototyphlonemertes was widely distributed, but never in 

adequate numbers to warrant the time required to distinguish species 
Interstitial cephalothricids were present especially in very coarse 
substrates near rocks or against ledges, but small meiofaunal species 
belonging to the family were not encountered in the intertidal. 

Annelida 
A striking feature of clean coarse sand beaches of the east coast o: 

New Zealand is the relative absence of oligochaets. It is understandable 
that Benham did not write on these forms since they are poorly) 
represented in the intertidal zone. Archiannelid polychaets wen 
ubiquitous with the genus Protodrilus frequently a dominant form. A 
species of Saccocirrus of the krusadensis group occurs in the beaches; 
along the entire east coast of both islands and dominated the fauna al 

242 



Fig. 1. Living Sphaerosyllis perspicax: anterior ocelli mediad of bases of paired antennae 
barely visible; large nuchal folds behind posterior eyes; no dorsal cirrus on second parapod. 
Scale equals 0.04 mm. 

the lower edge of Goat Island Beach. A few individuals of a species 
belonging to the genus Protodriloides were found at Pakiri Beach. 
Experience with Protodriloides chaetifer (Remane 1926) in New 
England suggested that the population of the species encountered at 
Pakiri might be more concentrated subtidally, but subtidal substrates 
yielded no additional specimens. Occasional specimens of Dinophilus 
cf. gyrociliatus were encountered at Leigh and at Portobello. Efforts to 
maintain the species in culture failed. A species of Apharyngtus (Fig. 2) 
was found on the North Island. It was especially abundant at Pakiri 
Beach in May. This is the first record of the genus since Westheide 
(1971) described the type species from the coast of Tunisia. Westheide 
and Riser (1982) mentioned the occurrence of a subtidal species of 
Apodotrocha from Goat Island. The species subsequently was obtained 
in May in the intertidal of Goat Island Beach. A total of three specimens 
morphologically similar to Psammodrilus balanoglossoides were 
encountered on different collecting trips to Pakiri Beach. The family 
Nerillidae was well-represented in the survey. (Species will be reported 
and described by H . von Nordheim of Osnabruck University.) Nerilla 
antennata Schmidt 1848 was encountered at Leigh, on the Banks 
Peninsula, and at Portobello. The genus Diurodrilus was represented by 
two species; one occurring on Goat Island Beach and the other at Otamo 
Bay on the Coromandel Peninsula. Beaches abounded in species of 
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Protodrilus, Hesionidae (primarily Microphthalmus), and three species 
of Sphaerosyllis. Sphaerosyllis kerguelensis, Mcintosh 1885 (Fig. 3), S. 
perspicax, Ehlers, 1908 (Fig. 1), and S. sp. (Fig. 4) occurred 
sympatrically in both intertidal and subtidal substrates. Sphaerosyllis 
sp. was proportionately more abundant in subtidal than in intertidal 

Fig. 2. Living male Apharyngtus sp. Scale equals 0,2 mm. 

Fig. 3. Living Sphaerosyllis kerguelensis: volcano-like nuchal organs beneath tentacular 
cirri; prostomium partly retracted into peristomium; small cirri; long cylindrical body 
papillae visible between parapods; pharyngeal tooth about 2/5ths posterior in pharynx; 
dorsal cirrus present on second parapod. Scale equals 0.05 mm. 
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samples but a quantitative analysis of the distribution of the three 
species was not attempted. Sphaerosyllis hirsuta Ehlers 1897 has been 
recorded from New Zealand, but was not encountered in this study. 
Through the courtesy of Dr G. Hartmann-Schroder of the University of 
Hamburg Museum, S. hirsuta recorded from New Zealand by Augener 
have been re-examined. The specimens reported from Masked Island, 
Auckland in 1923 and from Three Kings in 1924 were all the 
unidentified species. Specimens from Lyttelton collected by Suter and 
identified as S. hirsuta by Augener were a mixture of S. perspicax and S. 
sp..& perspicax is the cleanest species of the genus which I have 
observed. It lies quiescent, fully elongated clinging and flattened like a 
chiton in the sorting dish and is obvious further, because of the absence 
of debris, especially anteriorly. The rows of cylindrical body papillae (to 
13 jJm long) are dearly defined dor sally and ventrally and thus the 
species would lend itself well to T E M investigations. When compared 
with allied species, S. perspicax differs markedly in the length of the 
largest falciger blades, i.e., to 16 pm vs. S. erinaceus to 36 pm, and S. 
hirsuta to 45 pm. S. kerguelensis was the only member of the genus 
encountered in this survey belonging to the group with a dorsal cirrus 
on the second setiger. The location of the pharyngeal tooth 
approximately 2/5ths back in the pharynx is very distinctive as is the 
very small size of the antennae and dorsal cirri. Sphaerosyllis sp. 
belongs to the S. californiensis-glandulata group characterised by the 
eye pattern, the absence of a dorsal cirrus above setiger II, golf-club 
shaped acicula, parapodial glands containing an amorphous secretory 
mass (not previously recorded for S. californiensis) and brooding the 
offspring on the ventral surface of the body. Syllides articulosa Ehlers, 
1895 was common in the coarse sand pockets in rocky areas of the 
Otago Peninsula. A small fragile species of Syllides was frequently 
encountered in the vicinity of Leigh and at Kaikoura. 

Three polychaets of biogeographical importance were collected. A 
species of Ophryotrocha morphologically similar to O. puerilis occurred 
in the coarse sand patches around Aquarium Point at Portobello. In 
culture, egg masses similar in shape and texture to those of O. puerilis 
were produced but neither the complete life history nor karyology 
essential for species diagnosis was able to be done. Ctenodrilus serratus 
(Schmidt 1857) was present in samples collected near the ledges at 
Taylor's Mistake, Canterbury, and Stygocapitella subterranea was 
present in one collection from Paekakariki. 

DISCUSSION 

New Zealand coarse sand beaches are unique in the absence of an 
otoplanid zone. Large otoplanid and coelogynoporid turbellarians feed 
on oligochaets and the absence of prey and predator may be related. 
Nerilla antennata, a brooder, and Ctenodrilus serratus, a fissiparous 
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Fig. 4. Living Sphaerosyllis sp., prostomium retracted into peristomium so that posterior 
pair of eyes are almost covered; volcano-like nuchal organ beneath tentacular cirri not 
visible at this focus depth; no dorsal cirrus on second parapod. Scale equals 0.04 mm. 

species, are commonly represented in the fouling community. Their 
occurrence in New Zealand could thus be anticipated. Taylor's Mistake 
where C. serratus was found is close to the harbor at Lyttelton and thus 
there is the possibility of transport in fouling aggregations on ships, and 
possibly even in sand ballast. Riser (1980) naively attributed the 
distribution of Stygocapitella subterranea in the northern hemisphere to 
plate tectonics. Since then it has been recorded from Western Australia 
by Hartmann-Schroder (1983) and now from New Zealand. 
Unfortunately we know practically nothing about its life-history other 
than that the females produce a few very yolky eggs. Dispersal of such a 
form is an enigma. 

Examination of the preliminary faunistic listing is relatively 
consistent with surveys carried out in other parts of the world in the 
groups of genera which are present. 

Preliminary list of intertidal interstitial soft-bodied animals from New Zealand clean 
sand beaches. 

T U R B E L L A R I A 
Nemertoderma sp. (a) 
Plagiostomum sp. 
Polystyliphora sp. (a) 
Nematoplana sp. (a) 
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N E M E R T I N E A 
Ototyphlonemertes sp. 

G A S T R O T R I C H A 
Turbanella sp. 

N E M A T H E L M I N T H S 
Draconema sp. (a) 

A N N E L I D A 
O L I G O C H A E T A 
Aeolosoma sp. 
P O L Y C H A E T A 
Apharyngtus sp. (a) 
Apodotrocha sp. (a) 
Dinophilus cf. gyrociliatus 
Diurodrilus (two species) (a) 
Parapodrilus sp. (a) 
Protodrilus (5 sp.) (a) 
Protodriloides sp. (a) 
Saccocirrus sp. (b) 
Nerilla antennata 
Mesonerilla sp. (b) 
Nerillidium sp. (b) 
Sphaerosyllis sp. 
S. kerguelensis 
S. perspicax 
Syllides articulosus 
Syllides sp. (a) 
Microphthalmos sp. (c) 
Ophryotrocha cf. puerilis 
Ctenodrilus serratus 
Stygocapitella subterranea 
Psammodrilus cf. balanoglossoides 

M O L L U S C A 
Caecum sp. 
Embletoniella gracile 

(a) species to be described by author, (b) species to be described by H . von Nordheim. (c) 
species to be described by W. Westheide. 

No serious effort was made to identify ciliates, gastrotrichs or 
nematodes. The significance of the absence of certain genera from the 
list leaves a number of unanswered questions. Neither the method nor 
the adequacy of sampling and sampling sites can account for the failure 
to find the oligochaet genera Enchytraeus, Marionina, or Peloscolex. 
Some species of Peloscolex are the only soft-bodied animals remaining in 
confined substrate after prolonged storage, although the intestinal 
region may have disintegrated and only the pre-clitellar region remained 
viable. This makes me question the possibility of dispersal in sand 
ballast of soft-bodied interstitial fauna over long distances to New 
Zealand. (Beach sand has historically been removed from New Zealand 
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beaches and is still being removed, but whether any has been 
transported from one marine environment to another along the coast 
was not ascertained). The archiannelid polychaet genus Polygordius 
although primarily found in the subtidal was anticipated to be 
potentially present in the intertidal of the North Island, but was not 
found in either intertidal nor subtidal (to 30 m) sediments. As a 
planktotrophic genus, it could be expected that with the extensive 
sampling program it should have been discovered if present sub- or 
intertidally somewhere along the coast. Archiannelid polychaets of the 
genus Trilobodrilus are usually either inhabitants of the subtidal or 
intertidal. A subtidal species occurs off Goat Island, but no intertidal 
species was found. Since this was one of the genera which the author 
was most anxious to work with, a conscientious effort was made to find 
it. Additional sampling sites may disclose the presence of intertidal 
Trilobodrilus as well as Meganerilla, a polychaet genus which was found 
in neither the intertidal nor subtidal. 

Along the New England coast, interstitial fauna found subtidally off 
Massachusetts (approx. 42°N.) appear in the intertidal north of 44°N. 
The discovery of large numbers of two genera of acochlidiacean 
gastropods, the aeolid nudibranch Pseudovermis hancocki Challis 1969, 
and a species of solenogaster subtidally at Goat Island (36° 16' S.) 
induced the expectation of locating intertidal populations especially 
along the South Island coast, however, none were encountered in either 
the intertidal or subtidal south of East Cape. Embletoniella gracile 
(Risbec 1928) occurs in small numbers in Goat Island Beach and in 
February was very abundant in 'Amphioxus' sand at 12 m depth off 
Ruby's Reef, Kaikoura Harbour. The species was originally described 
from New Caledonia and has been reported from Japan (Baba 1959), 
Australia (Burn 1966) and South Africa (Goseliner and Griffiths 1981). 
The South African individuals were found associated with 'small 
colonies of intertidal campanularid hydroids' upon which they were not 
observed to feed. The species is small enough (less than 5 mm) to be 
truly interstitial in very coarse sediments but may actually be a 
wanderer from other substrates. Both New Zealand sediments from 
which it was collected contained many living ectoproct, hydroid, and 
sponge fragments. [A large proportion of the subtidal 'Amphioxus' sand 
from the east coast of New Zealand consists of brachiopod (Terebratella) 
shell, (which gives the substrate a pink color), and calcareous ectoproct 
fragments in addition to the expected molluscan shell and echinoid spine 
and test fragments.] 

Sphaerosyllis kerguelensis, S. perspicax and Syllides articulosus were 
described from the Sub antarctic (Kerguelen Islands, Straits of 
Magellan). The east coast of most of New Zealand is influenced by the 
Sub antarctic Convergence and Knox (1963, hg. 4) has indicated that 
most of the country is bathed in cold temperate- or cold temperate 
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mixed waters. He also noted that 22% of the identified polychaets from 
the shelf of New Zealand could be considered to be Antarctic 'elements.' 
Very few soft-bodied interstitial animals from the intertidal have been 
described from south of 35°S., thus biogeographical generalisations 
about subantarctic species of this group of organisms cannot be made at 
the present time. These animals are euryhaline and eurythermal. Some 
are restricted to specific levels in the intertidal zone while others range 
into the subtidal to depths of 100 m or more. Temperature and salinity 
can affect geographical distribution under these circumstances by 
influencing the occurrence of food of the larval, juvenile, or adult 
animals. Some interstitial (both inter- and subtidal) animals are present 
along the entire east coast of New Zealand. Other species are abundant 
either north or south of East Cape. According to Knox (1963) the 
portion of North Island north of East Cape is bathed by 'transitional 
warm temperate water' of the Auckland currents. A comparable 
situation occurs along the north-eastern coast of the United States 
where Cape Cod separates a cold northern current from a warm current 
sweeping up from the south. The distribution of many species of marine 
invertebrates is not influenced by this modest temperature differential, 
but others which can live in either environmental situation can only 
develop populations in one or the other. Among some species, 
gametogenesis and/or spawning is dependent upon a specific 
temperature trigger. Short-lived animals which only reproduce once or 
twice in a lifetime cannot establish populations if the trigger 
temperature is not attained annually. Temperature also has an effect 
upon embryonic development. Little is known about the food of benthic 
larval and juvenile forms and thus the relationship of a requisite food 
source to a given ocean current may be a limiting factor. Granulometry 
and pore size are restrictive factors for interstitial fauna, and appear to 
be the major factor in the distribution of these forms in the New Zealand 
intertidal. 
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