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ABSTRACT 

Pre liminary results are presented from an intensive study of three abyssa l plain sites in the NE Atlantic . The aim of this 
s tudy was to assess the sÎlnilarity of polychaete fa unas t'rom sites with different trophic charac teristics. Analys is of po lychaete 
families from the Porcupine, MadeÎl'a and Tag us abyssa l plains showed d ifferences in composition and richness. Comparisons 
wi th other deep abyssa l s tudies prov icle further evidence tbat po lychaete fau nas of abyssal basins vary regionaUy. 

RÉsUMÉ 

Abondance et diversité des Polychètes des plaines abyssales du nord-est atla ntique 

Les rés ultats pré liminaires d 'u ne é tude in tensive de tro is sites des plaines abyssa les de l'Atlantique nord-es t sont présentés. 
Le but de cette é tude était d 'évaluer la similarité des faunes de polychètes provenant d'empl acemen ts aux caractéristiq ues 
trophiques diffé rentes. L'analyse de quelques familles de polychètes des pl aines abyssa les de Porcupine, de Madère et du Tage 
a montré des diffé rences de composition et de richesse. Des comparaisons avec d'autres travaux en zo ne abyssa le profonde 
apportent des preuves supplémentai.res sur la variation régionale des faunes de polychètes des bass ins abyssaux. 

INTRODUCTIO N 

The abyssal plains of the world ocean represelll approximalely 40 % of tbe surface of the EarUl, making them 
one of the larges t habitats on Ule planet. They have been perceived as vast open, physicall y monotonous habitats 
wiUlOut definable limits. However, pan-ocean studies carlied out by the former Soviel Union have detected broad 
patterns of animal distributions ( YI NOG RADOVA, 1979) and have lead to general trophic class ifications of lie deep 
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ocean fa una (SOKOLOV A, 1972). Despile Illese sludies our underSlanding of Ille processes which operale within 
deep-ocean basins, and of local scales of faunal distributions, remains pOOL To date Illere have been relatively few 
quantitative studies which have concenu'ated on a single abyssal plain site, e.g. HESSLER & J UMARS (1974, Climax 
site - Nortl1 Pacific); KHRIPO UNOFF el al. (1980, Vema Fracture Zone); LAUBIER & MONNIOT (1985 , Bay of 
Biscay): NOWELL & ]-10LLlSTER ( 1985, HEBBLE, Norlllwestern Atlantic), SIBUET el al. (1984, Demerara Abyssal 
Plain), Tl-HEL el al. (1989, BIOTRANS site - Northeastern Atlantic) and WILSON & HESSLER 0987, ECHO - N. 
Pacific) . 

In 1989, as part of a E uropean Community Marine Science and Technology (MAST) programme, tllfee 
Nortl1eastern Atlantic abyssal plains were selected for intensive study . Each site was characterised by differences 
in the trophic reg ime. An aim of ulÎ s conL.inuing programme is LO assess how differences in uw physical 
en vironment, particularly nutrient flux , affect tl1e abundance, diversity and trophic structure of the benthic 
populations. 

We present, herein, a preliminary analysis of tlle polychaete fauna at tl1ese sites, concentrating on Ille familial 
similarity. We ask a basic question: are Ille polychaete fa unas of abyssal plains dominated by tl1e same families? 
Several autllOrs have noted IlIat nearl y ail polychaele families have representatives in the deep sea, e.g. ELlASON 
(951) and HARTMAN (1965 , 1971) , but it is less clear whe tller certain families predominaLe. Answering such a 
question is a fU'st step in assess ing biodi versity amongst Ule sediment dwelling rauna of deep ocean basins. 

To broaden tlle scope of our stud y, we compare our resullS willl published data From two o lller deep abyssal 
sites, HEBBLE in tlle Norlllwestern All antic and ECHO in tlle eastem u'opical Pacifie. 

STUDY SITES 

The Ulree sites investigated were: Porcupine Abyssal Plain (PAP) - 48°50'N 16°30'W, c.4,850 m; Madeira 
Abyssal Plain (MAP) - 31o lO'N 2 10 10'W, c.4,900m and Tagus Abyssal Plain (TAP) - 38°00'N ll o40'W, c. 
5080 m. Stud ies o n Ille PAP and MAP si tes were initiated as part of Ille Institute of Oceanographic Sciences 
Deacon Laboratory Deepseas programme, while the Tagus was s tudied as part of the Scottish Marine Biological 
Association deep-sea benlllOS programme. 

The PAP and MAP sites were se lected to be: di stant from Ille continental maI'gin, of compaI'able depUI, as 
representative of fiat abyssa l plains, and under oceanic regions ex hibiting markedly different depths of winter 
mixing (A. L. RlCE, pers . comm.) . Sur face productivity is somewhat greater over the PAP site \llan at Ille MAP 
(B ERGER, 1989). Data From nearby sites suggest ilIa[ PAP and MAP experience seasonal fluxes of orgaIlÎc matter, 
willl lower values at MAP reflecting lower surface productivity (LAMP1TT, 1992; HON.JO & MANGAN1NI, 1993). 
Seasonal deposition of phytodetritus, characteristic of nortlleastern Auantic waters (B ILLETT el al. , 1983; R1CE et 
al. , 1986; THIEL el al. , 1988/89) occurs at PAP but not at MAP (A. L. R.ICE, pers. conun.). TAP is a semi-enc losed 
abyssal basin. Overl ying productivity val ues suggests a nu trient regune intermediate or higber tllan MAP aIld PAP 
(BERGER, 1989; KOBLENZ- MISHKE el al. , 1970). It is Ilo t kllown if tllere is a seasollal componellt to Ilutrient flux 
ill Ùle benlllOs. 

There me compaI'able published data on tl1e polychaete l'cIuna from two otller abyssal sites: HEBBLE (42°24'N 
63 °7AW and 42°24'N 63 °9.6W, 4,626 m NOWELL & HOLLISTER, 1985), which although not sU'ic tl y on tl1e 
abyssal plain , lies at a similar deptll to our sites; and ECHO in tlle eq uatorial eas tern Pacifie (l4°40'N: 125°25'W, 
c.4 ,500 m SP1 ESS el al. 1987) . HE BBLE is subj ec t to ex u'eme phys ical disturbance which SU'u c tures Ul e 
comm unit y (TH1STLE el al., 1985) making an interestin g compmison WiÙI the more quiescent NE Atlantic sites. 
ECHO lies in an oligou'ophic to mesou'ophic region of Ule easlem Pacific and was ùle site of a manganese nodule 
mining u'ial (WILSON & HESSLER, 1987). In Ille present comparison, data From tlle six conu'ol samples, collected 
at a distaIlce l'rom tlIe u'ial site, were used. 

MA TERIALS & METHODS 

Samples from PAP and MAP were taken witll a modified 0.25 m2 USNEL spade box corer (SBC). Cores were 
sectioned into 0-1, 1-3 , 3-5 aIld 5-10 cm layers, and washed ulrough 1, 0.5, 0.3 and 0.25 mm sieves. One core 
From PAP (0.25 m2 ) and three cores From MAP (0.75 m2) were ana lysed. TAP saInples were taken witll a 
vegemalicmodified SBC, wilh tlle inner nine cores, each 0.01 m2, processed Illrough a 0.3 mm sieve. Five coreS 
from TAP were analyscd (OA5 m2) . Ali saInp les were preserved in 4 % buffered forrnaldehyde on tlle ship Ulen 
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FIG. 1. - A comparison of familial abundance at each of the NE Atlantic sites studied. The fiv e most abundant families were 
compared. Also shown is the familial abundances of the HEBBLE hi gh energy site , NW Atlantic and ECHO, an equatorial 
eastern Pacific manganese nodule minin g site. 111e total percentage abundance of the five dominant families is also given. 

sorted and identified in the laboratory. Analyses were canied out on pooled data. The number of samples used 
ti·om each site is given in fi gure 3. Only specimens retained on 0.3 mm sieve were used. Where more lhan one 
sieve size was used, i.e . PAP and MAP, ail specimens were counted from ùle 0.3 mm and greater sieves. Analysis 
of familial similarity and richness al ùl e different sites ulilized methods which were relatively sample-size 
independent 10 avoid biases due to differences in sample abundances. Familial ric/mess was analysed using 
Hurlbert rarefaction (S AN DERS, 1968 - as modified by H URLBERT, 1971). Comparisons of family compositions 
were made using Normalised Expected Species Shared (NESS) - GRASSLE & SMITH (1976). NESS is based on the 
probability of Ille number of Operational Taxonomie Units (OTU i.e. species, trophic groups, family groups) 
expected to occur in common between random sub-samples drawn from the original samples. The size of Ille sub­
sample can be determined by varying Ille number of individuals 10 be compared, m. Where m is large, upto half 
ùle size of the original sample, NESS is sensitive to Ille less abundant OTUs. Where m is low, NESS similarity 
will be based on Ille dominanl OTUs. NESS sub-sample value, m, was set a l 42 individuals . Group average 
clustering was used lO classify Ille sites. 
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RESULTS AND DISCUSSION 

GENERAL OBSERVATIONS. - Polychaetes represented 17 % of ail metazoans retained 0 11 a 0.3 nun sieve al 
PAP, 27 % at MAP and 25 % al TAP. These apparenLly low values reflect the high numbers of meiofauna, 
parlicularly nematodes éUld harpacti coid copepods, which were collected. If only commonly accepted macrofaunal 
groups are considered, Lllen polychaeles represenled 35 % of the fauna at PAP, 58 % at MAP and 49 % al TAP. 
Polychaetes from ail tlle siles were generally small (c.I-5mm) and were collecled primarily on Llle 0.3 mm sieve. 
Specimens appeared to be sexually iuunature, alLllOugh most showed adult features. Large individuals were rare 
and were collected only in appreciable numbers by towed gears (THURSTON et al. , submitted). 

Detailed taxonomic studies are in progress, bUL sorne initial comments can be made. Several undescribed 
species of Sigambra, Aphelochaera and Prionospio appear to be present at ail three sites. Species recorded from 
oLller abyssal sites, which have been found at our siles, include Pisionura abyssorum Hartman & Fauchald, 1971, 
Aricidea tetrabranchia Hartman & Fauchald, 1971 From the NW Atlantic, abyss and Aurospio dibranchiata 
Maciolek, 198 1 from several Nortll Atlantic deep-sea localities. Occun'ence of tlle latter species suggests that 
elements of Llle abyssal polychaete fauna may have a wide distribution. PATERSON (1985) noted LllaL ophiuroids 
from the AtJanLÏc abyssal plains tended 1O have cosmopolitan distributions. However, HARTMAN (1971) estimated 
Lllal fewer tllat 10 % of tlle polychaeLe species recorded From deptlls greater Lllan 2,000m had cosmopolitan 
dislTi bu tions. 

FAMIL y COMPOSITION. - None of our sites showed any marked dominance by a particular family allllough in 
common witl1 oLller deep-sea sites the Spionidae, Cirratulidae and Paraonidae were common elements of tlle 
fauna. The percenLage abundance of indi vidual families differed among Llle tllree sites (Fig. 1). Spionidae and 
Cinatulidae were most abundafll at TAP and PAP wbile Sabellidae and Flabelligeridae were dominant at MAP. 
There were variations in the other abundanL families, notably tlle PiJargiidae (represented by one species of 
Sigalllbra) at TAP and Pisionidae aL MAP (represented by Pisionura abyssorwn). 

The HEBBLE and ECHO sites bad different compositions and Jess even distribution of families compared to 
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lhe NE Atlantic siles (Fig. 1). HEBBLE was dominated by one species of amphareLid accou nting for c. 60 % of 
lhe macrofauna (THISTLE el al., 1985), and had Ulfee of Ule dominanL families in common WitJl our NE Atlan tic 
sites, whereas ECHO shared [our families (WI LSON & HESSLER, 1987). Fam ilial similarity among a il Ille sites was 
high as might be expecled al Ulis level of discriminalion (Fig . 2). The NESS classification separaled HEBBLE 
firsL. Tl-IISTLE el al. (1985) nOled low diversity and high dominance al tl1is site, which tl1 ey linked LO high 
di sturbance. The rernaining siles split into two groups: Ule fir t linked PAP and ECHO while Ule second grouped 
TAP and MAP. These groupings do not appear to re flect surface productivity. Estimates of productivi ly in tl1e 
waters over tJl ese s ites suggesl ECHO would have tJle highest al 125 g. Cm-2 . y-l, while PAP, TAP amd MAP 
have 40-60,60-90 and 40 gC. m-2. y- I respectively . However, relating composition to trophic regimes is difficull. 
For example, ECHO was subject to sed iment resuspension due lO Ule action of the mining equipmenl (WILSON & 
HESSLER, 1987) so it is poss ible tJla t tl1is di sturbance affected tJle benUlos in a similar way to tJle dramalic inputs 
of phylodeLrilUS al the PAP, hence tl1e similarity of Ule familial fauna between these two sites. 

FAM ILI AL RICHNESS. - Rarefaction curves for Ule different sites (Fig. 3) showed that tJle Tagus and Porcupine 
Abyssal plains had a higher di versity Ulan Madeira Abyssal Plain. It is not possible to compare TAP and PAP 
direcLly because tJl e curves inlersect, nevertheless, it is illLeres ting lo note the high diversit.y of PAP from tJle 
single sample ana lysed to date. Despite differences in sample numbers at each sile tl1ere was no correlation 
be tween sample number mld numbers of families or numbers of individuals (r2 = 0.3 and 0.35 respec ti vcly, d.L 
= 3).It should be noted U13t fmnilial diversity is no t a substilule for species diversity; me species to frunil y ratio 
estimat.ed From samples c UlTently being analysed is at leasl 2 : 1. So LO answer our original queslion: Ule same 
polychaete families do not dominale the fauna altl10ugh Ule Spionidae, CiiTatulidae and Pru'aonidae ru'e often 
among the most abundmn families. Continuing studies at the species level will provide grealer resolution lo assess 
how biod iversity of polychaeles varies in different abyssal plains and how Ulis might be linked lO Ule tJoph ic 
regime. Abyssal plains apperu' to di ffer despite ilieir open, seemingly fealmeless expanses . 
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