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Résumé

La m acrofaune des substra ts  de m aërl su r la  côte occidentale d 'Irlande

Un groupe hétérogène d’anim aux est associé de façon constante, quoique 
variée, au m aërl in fra litto ra l dans la partie  Est de l’A tlantique Nord. Les résu lta ts  
de cette étude correspondent au schém a général.

Six types de substra ts  de m aërl ont été a rb itra irem en t définis dans la  zone 
étudiée. Dans chaque cas, le L itho tham n ium  corallioides var. corallioides constitue 
la  m asse du sédiment. Les anim aux m acrobenthiques associés ont été étudiés 
quan tita tivem en t à l ’aide de techniques de prélèvem ents in situ .

Une a tten tion  spéciale a été accordée à la présence anorm ale de populations 
très denses de Paracentrotus liv idus  et d ’agrégats m élangés d 'Antedon bifida  et 
d ’Ophiocom ina nigra.

Introduction

The notation  “C ri” , as used on hydrographie ch a rts  of the Irish  
w est coast, generally  designates deposits of coralline algae (see Keary, 
1970).

In the G alw ay/K ilkerrin  area (Map A ), the bioclastic fraction  of 
ce rta in  bottom  deposits is largely of such algae or, m ore correctly , of 
th e ir rem ains. Indeed, some biogenic substra tes are alm ost exclu­
sively of m aerl origin.

[As explained by Cabioch (1968) : « On désigne couram m ent sous 
le nom  de m aërl, l’accum ulation de thalles de Mélobésiées arbuscu­
la r e s  libres constituan t de véritables fonds sédim entaires dont l’obser­
vation est fo rt ancienne dans les m ers européennes. » In the following 
text, the term  is used in the sam e collective sense].

Local in te re st in  the  po ten tial usefulness of shallow  w ater m aerl 
deposits prom pted the au th o r to investigate th e ir associated m acro­
fauna.

Pérès (1967), in keeping w ith  the recom m endations of Jacquo tte  
(1961 and 1962), ascribed the fauna of m editerranean  m aerl substrates 
to a facies, the N ullipore facies, of the “Coastal D etritic  Biocoenosis” .
C a h i e r s  d e  B i o l o g i e  M a r i n e  
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More recently , Cabioch (1968) proposed th a t the  m aerl fau n a  of N or­
th ern  B rittany  be viewed in context of a separate  biocoenosis, the 
“Biocoenose du  M aërl” .

In  reporting  on the p resen t w ork  the em phasis is directed aw ay 
from  such general categorisation, the w riter p re ferring  to  h ighlight 
the local ch arac te r of the m aerl deposits and related  varia tions in  the 
m acrofauna.
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Location Map of Study Areas.

Description of study areas.

Muckinish Inlet - Galway Bay. Map B.

M uckinish inlet, w ith  an overall length of 4 km  and an  average 
w idth  of 0.75 km , opens from  the  sou thern  shore of Galway Bay. A 
shallow  area (m axim um  depth, 5 m ), it com m unicates w ith  the m ain  
bay th rough  two narrow  channels and is sw ept by strong  ( >  2 m /sec) 
tidal cu rren ts.

The bedrock is of C arboniferous lim estone and the deposit 
substra tes include m aerl, sand and m ud.

O ccasional m onitoring  of hydrographic conditions gave the  fol­
lowing range of d a ta : S p. 1 000, 24.2 - 33.1 ; T°C, 4.8 - 22.4.
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Kilkerrin Bay. Map C.

K ilkerrin  Bay is a relatively narrow  strip  of w ater, some 16 km  
in length. R unning in  a N orth-E ast South-W est direction, it is s itu a ­
ted near th e  W est end of the m ain Galway G ranite and extends from  
w ith in  a few miles of the n o rth ern  boundary  righ t to  its southern  
m arg in . The m ore prom inent shoreline inden tations are jo in t 
controlled as is the shape and o rien ta tion  of the offshore reefs. Some 
geographical fea tu res, e.g., the long axes of the subsid iary  bays, m ay 
sim ilarly  reflect e ither jo in t o r fau lt control. The sedim entary  p a t­
terns are som ew hat confused, testify ing  to a very irreg u la r bottom  
terra in .

A series of narrow s channel the tidal flow to and from  th e  shallow  
basin w hich form s the head of the bay. The cu rren t in  these narrow s 
can  have a ground-speed in  excess of 2 m /sec. In  the open lower 
reaches of the bay the cu rren ts  are less strong. This la tte r region, 
however, is fu lly  exposed to  the prevailing w inds and  experiences 
pronounced tu rbu lence in  storm y w eather. M axim um  and m inim um  
T*/S  p. 1 000 readings, fo r the upper, m iddle and  lower bay areas, 
are presented in  Table 1.

T a b l e  1 .

S p. 1000 and  T°C values - K ilkerrin  Bay, 1971.

T”
Upper M iddle tow er B ay

Max. Min. Max. Min. M ax. Min.

Surface ................. ............. 20.8 6,8 17.8 7,0 18.2 8.2
Bottom ................. ............. 18.1 6.8 17.2 7.3 14.6 8.2

S p . tow

Surface ................. ............  34.3 32.0 34.3 32.6 34.7 33.65
Bottom  ................. ............. 34.4 32.3 34.6 32.7 34.8 33.65

Methods and Techniques.

(1) Rem ote sam pling.
A range of qualita tive sam pling equipm ent was available to  the 
study. This was variously em ployed, as d ictated  by substra te  
type, and included the Baird sam pler (Baird, 1958), V an Veen 
grabs, anchor dredges (Forster, 1953), a beam  traw l and “tra d i­
tional” scallop dredges. Of these, the anchor dredges w ere the 
m ost favoured, being especially effective in  sam pling the m aerl 
debris.

(2) In situ  sam pling.
H undreds of diving-hours w ere spent in  qualitatively  investi­
gating the stu d y  areas. Much of this exploration was ’’controlled“ , 
e.g., ca rried  o u t w ith  reference to  a grid  system  o r line-of-transect.
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Survey techniques w ere based on those described by Neushul 
(1965), Fager et al (1966), K night-Jones et al (1967) and by 
L arsson (1968).
Q uan tita tive sam pling was effected by “suction-sam pling” tech­
niques (Keegan and Könnecker, 1973) and the resu lts so obtained 
have the a u th o r’s confidence as representing  the to ta lity  of m acro- 
benthic anim als living upon and below specified u n it areas of sea- 
bottom .

RESULTS OF THE INVESTIGATION

Six m aerl (1) or dom inantly  m aerl substrates have been a rb itra ­
rily  d istinguished. The degree of “ faunal confluency” existing bet­
ween them  can be inferred  from  Appendix 1.

SUBSTRATE I.

Living m aerl (L itto ra l).

Location.

Area 1 ; Map B.

Biotope description.

In the M uckinish inlet, banks of m aerl are exposed a t low tide. 
Some 24-60 cm in th ickness (where sam pled), these banks have a 
streaked  and m arbled appearance. This resu lts from  the colour- 
con trasting  disposition of the living and dead corallines (Plate 1, A ).

The causative agencies behind th is d istribu tion  p a tte rn  are, as yet 
unknow n. One possible explanation involves the  form idable tidal 
cu rren ts  w hich sweep the in let and w hich have been observed to 
change the topography of the m aerl banks in the period between suc­
cessive spring tides. A considerable sh ifting  of m aterial takes place 
and th is  could effectively bury  patches of the living algae. The resu lt­
ing “ local” m orta lity  would account for the odd distribu tion  p a tte rn . 
To the  w rite r’s knowledge, the in te rtid a l occurrence of living m aerl is 
unique for Irish  coastal w aters.

Macrofauna.

The m aerl debris is relatively com pacted and is strik ing ly  barren  
of anim al life. By com parison, the arbuscu lar living m ateria l is 
loosely accum ulated. T his has an  epifauna w hich is not especially 
diagnostic being restric ted  to a sm all num ber of ub iquitous in tertidal 
and  shallow  w ate r species. In  con trast, th is su b stra te  supports  a

(1) In each case, L itho tham n ium  corallioides var. corallioides constitu tes the 
bulk  of the deposit.
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spectacu lar “sub-surface ep ifauna” . W ith in  the  highly branched 
living m aerl a re  located dense aggregations of the echinoid Paracen­
tro tus lividus. Layering of these an im als resu lts in concentrations of 
m ore th an  1,600 ind iv iduals/m 2 surface arca. (P late 1 ,B ). Associated 
w ith  these high-density  populations, one finds large num bers of the 
ophiuroids O phiothrix  fragilis, Ophiocom ina nigra, and, to a lesser 
extent, A m phipho lis squam ata. T he m ost p rom inen t m em bers of the 
tru e  endofauna are the bivalves Venerupis rhom boides and Dosinia 
exoleta.

SUBSTRATE 2.

Living m aerl (Sub-littoral).

Location.

Area 2; Map C.

Biotope description.

Large trac ts  of K ilkerrin  and, to a lesser degree, of Galway Bay, 
are blanketed w ith  living m aerl. Typical of such areas are the 
shallow -w ater slopes of Lettercallow  Spit (K ilkerrin  B ay). On these 
slope the arb u scu lar m aerl p resen ts a distinctive aspect w hich the 
au th o r chooses to describe as a “current-w innow ed la ttice” . The open 
n a tu re  of th is lattice perm its the vertical ranging, w ith in  it, of m any 
epifaunal organism s.

Macrofauna.

The Lettercallow  m aerl has a very varied ep ifauna (see Appen­
dix I) . As a rb itra rily  defined, it does no t have a “tru e ” in fauna. The 
an im als of the deposit substra tes w hich variously underlie  the m aerl 
b lanket are no t considered here.

SUBSTRATE 3.

M aerl/so ft ground.

Location.

Area 3; Map C.

Biotope description.

The shallow  upper reaches of K ilkerrin  Bay are populated  by 
extensive beds of sea grass (Zostera). F ringing  these beds tow ards 
the open bay and  bounded by deeper w ater a t its  w estern  extrem ity , is 
found a m ost in teresting  substra te . A “basem ent” deposit of te rr i­
genous m ateria l, m ixed th rough w ith  some biogenic rem ains, is over­
laid w ith a light covering of living and dead m aerl.
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P l a t e  1

A: in tertida l m aerl banks (M uckinish Inlet, Galway Bay).
X — living m aerl; Y =  m aerl debris;

B; aggregated Paracentrotus liv idus  (w ithin living m aerl).
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T his coralline cover is n o t evenly d istribu ted  b u t tends to be 
th row n  in to  low wide ridges by the tidal cu rren t w hich sweeps the 
area. In  creating  these ridges, the cu rren t causes the  in tervening 
troughs to be denuded of cover. W ith  the  exception of the extrem e 
upperm ost layer, the basem ent deposit is m arkedly  cohesive. T he 
average depth  of w ater in  the  area is 16 m  (L.W .S.).

Macrofauna.

T he dual n a tu re  of the  substra te  is n a tu ra lly  reflected in  its  an i­
m al population. As m ight be expected, the mobile cover has a ra th e r 
lim ited epifauna. Its  instab ility  no doubt sim ilarly  restric ts, in  kind 
if no t in  num ber, the fauna of the underly ing sedim ent.

Table 2 lists the  quan tita tive  re tu rn s  from  some eighteen stations, 
In  every instance the sedim ent was excavated to  a  depth  w hich, as 
v isually  confirmed, ensured the cap tu re  of all the m acrofauna below a 
u n it area of 0.25 m 2. Layered sam pling revealed th a t  the  g reat bulk 
of the in fau n a  occurred in  the upper 25 cm of sedim ent.

A lower lim it of burrow ing  (for th is substra te) w as established 
fo r the following species:

Specie»

G olfingia e lo n g a ta ...........................................
G olfingia vulgaris ..........................................
Upogebia spp.......................................................
Mga a r e n a r ia .....................................................

SUBSTRATE 4.

M aerl/ha rd  ground.

Location.

A rea 4; Map C.

Biotope description.

M any of the  narrow s and tidal channels in  K ilkerrin  Bay are 
scoured clean, exposing e ither bed-rock or rock-gravel. These su r­
faces are  usually  littered w ith  a tran sien t debris w hich m ay include 
g rea ter or lesser am ounts of m aerl. F lank ing  one such area, the 
au th o r discovered a relatively stable substrate , removed from  the m ain 
tidal stream  and com prising m aerl debris and rock gravel. The 
bottom  terra in  is variously  banked and irregu lar w ith  num erous ou t­
cropping reefs and boulders. The average depth of w ater in  the area 
is 17 m (L.W .S.).

Macrofauna.

T his substra te  has a  restric ted , if highly spectacular, epifauna 
w hich is dom inated by A ntedon bifida  and to a lesser degree, by Ophio-

Max. depth of burrowing 
( ±  2 cm)

4 0
3 6
4 6
5 8
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Tabl8 2.
SUBSTRATE 3 

L ist of species occurrences a t 18 sta tions 
(Q uantitative suction-sam pling; sam ple size 0.25 m 2/~ 4 0  cm penetra tion )

Species Station n*
1 2 3 9 5 5 7 8 9 10 11 12 13 14 15 16 17 18

A nem onia sulcata 2 7 1 1 1 5 6 1
Peachia  h asta ta 1 — — — 1 — — — — 2 -— — — — — 1 —
Cerianthus lloyd i 3 — — 1 1 1 2 1 — — — 1 — — — — — —

Golfingia elongata 23 20 13 16 3 22 8 17 13 11 10 13 13 3 __ 5 2 12
Golfingia vulgaris — 1 1 — 2 1 —1 — — — 2 — — 2 1 — — —

Aphrodite aculeata 
G attyana cirrosa

1
1 1

H arm othoe  sp. — 2 —. 4 __ — — — — 1 — 1 — — — — — 3
Polynoe scolopendrina  
H alosydna gelatinosa

— — 1
1

— — — 1 — — -—■ “ — 1 — — — — 1

Sthenelais boa — — — — __ 1 .—. — — — — — — 1 —. — —
Nereis irrorata 1 1 1 1 3 2 1 4 3 1 — 1 1 1 — — 1 7
N ephthys hom bergii — — — — 1 — 2 — — — — — — — --- — 1 1
N ephthys cirrosa — — .—. __ __ .— — — __ —* — — — .— — __ — —
Glycera convoluta 1 3 4 1 — — 1 3 — — —■ 1 1 — — — 2 1
Goniada m aculata _ 1 1 1 —. 2 —
M arphysa sanguinea 1
N em atonereis unicornis — — — — 1 — — — —. — —• — — — — — —
Lum briconereis la treilli 2 3 3 6 1 4 1 5 3 4 3 4 4 1 2 3 2 3
Arabella iricolor — — — — — — — 1 — — — — — — — — — —
A ricia cuvieri 1 7 1
Laonice c irra ta — — — 2 1 —
Chaetopterus variopedatus 
Scalibregma in fla tum

— — 1 1 — 1

N otom astus latericeus — — —■ — — — 2 — — .— 1 1 — — — — —
A m ph itr ite  edwardsi — 2 2 — — — — 4 — --- 3 — 2 — — — — 2
Lanice conchilega — — — — 1 — — — — --- 1 — — — — — — —
P ista cristata 5 3 4 —■ — — 1 — — 1 1 2 2 — 1 2 11 5
Terebellides stroem i 2 2 2 —
Sabella pavonina — t 1
B ranchiom m a vesiculosum

Amphipoda (unidentified) 3 3 — — 1 — 1 4 2 — — 3 3 — — — 1 —

Conilera cylindracea — — — — — — — — 1 — — — — 1 1 — 1 —

Pandalina brevirostris 1 1
H ippolyte varians 2 i 1 1 1
Galathea interm edia
G alathea squam ifera — 2
Galathea strigosa
Porcellana longicornis 
Upogebia deltaura

— 1
2

1

Upogebia stella ta — —. — — 1 __ 2 1 2 --- 1 1 __ 1 __ __ 1 __
Paguridae (unidentified) — 2 — 2 — — 3 — —i i 2 1 —. — __ — __
Cancer pagurus — 1
Macropipus corrugatus -—■ — — — — — 1 1 — 2 — 1 __ 1 — __ __ —
P ortunus puber
P ortunus depurator 1
Portunus arcuatus
A'anfho pi/ip.es — 1 — — —i 1 — 2 —. 1 —- 1 2 1 — __ __ 1
P ilum nus h irte llus — — — — —. — __ — — 3 __ __ __ ___ __ 2 __.
Maia squinado 1
Macropodia rostrata - - 1 1

G astropoda (unidentified) ,__ 4 3 4 12 __ ___ € 3 3 2 3 1 7 4 8 8 _
G ibbula magus 2 1 1 2 — 4 2 4 — 4 1 — 4 2 1 __ 7 1
G ibbula cineraria - - — 1 — — 1 — — 1 .— 1 __ 2 __ __ __ 1 i
Gibbula um bilicalis 1 1 1 — 1 1 — 1 — — 1 3 1 — __ 2 1
B ittiu m  reticulatum 2 9 2 6 4 11 4 1 3 2 2 4 —, 6 — — 8 4
A plysia  punctata
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Species Station n0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

N ucula sulcata 9 5 9 11 2 11 56 7 9 17 14 12 34 3 5 31 22 27
Arca tetragona — 1 — — — — 1 — — .— — •—■ — — — ■—* -—- -—
M odiolus m odio lus — — i — . — — — 2 — — — — — — — — — — —
A nomiidae 
C hlam ys varia 1

very common

Chlam ys opercularis — 1
C hlam ys d istorta 1
Thyasira flexuosa __ — 1 — — — 1 — — — — — — — —. — 1 —
Lucinom a borealis — — .— — — — — — 1 —. — — — — — —
M yrtea sp in ifera 1 1
Parvicardium  ovale __ __ — __ __ — — 1 — 1 —, — 1 — __ 1 ____ _,
Parvicardium  exiguum 3 1 __ — — — — — — — — —. — 1 — — — __
D osinia exoleta  
D osinia  lup inus

1
1

1

Venus verrucosa _. 1 1 __ __ __ __ 2 __ __ 1 1 1 1 1 __ ___ 1
Venerupis rhom boides __ 1 __ 2 1 1 __ 1 __ __ 1 2 1 __.
Venerupis aurea 1
Irus irus .—. 2 1 1
Lutraria lutraria — — --- — — — — — 1 — — — — — __ — —. .—.
Lepton squam osum — — --- — 3 1 3 1 1 2 — — — 3 — — 1 —
Corbula gibba —. 1 1
Sphenia bingham i — — 1 — — — —■ — — — — — 1 — — — — <—
Lyonsia  norvegica — — --- — — — — — 1 — — — — — — 1 — —
Antedon bifida  
Leptosynapta  inhaerens 1 3

3
3 1 1

—
Asterias rubens __ 1 1
M arthasterias glacialis 1 1
Astropecten irregularis 1
H enricia sanguinolenta 1 1
O phiothrix fragilis 1
O phiocomina nigra 1 1 —

com m a nigra. T he crinoids are  very densely aggregated, concentra­
tions of m ore th an  1 ,200 /m 2 being quite  usual over m uch o f the 
ground. By com parison, Ophiocom ina  exhibits a “clum ped” d is tri­
bu tion  p a tte rn  and is a t its m ost num erous (90 /m 2) w here the inci­
dence of A ntedon  is also relatively high.

O ther p rom inen t m em bers of th e  m acrofauna are listed in  Appen­
dix 1.

SUBSTRATE 5.

Maerl debris - unstable.

Location.

Areas 5a and 5b; Map C.

Biotope (5a) description.

The label “m aerl debris - u nstab le” qualifies a type of substrate  
w hich is com m on to the  study  area. Two exam ples w ere chosen for 
investigation. The first of these, designated 5a, lies below the  m ain 
tidal channels and is possibly the m ost extensive of its  k ind  in
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K ilkerrin  Bay. W h ils t the great bu lk  of the  sedim ent is of m aerl 
origin, th ere  is a variable adm ix ture of o ther bioclastic elem ents.

T he upper deposit, largely devoid of fine m ateria l, is th row n into 
regu lar ripples by the ground swell. Reflecting the south-w esterly  
exposure of the bay, the configuration of the ripples varies from  one 
gale to the next. A pronounced swell causes the  ripples to have sharp  
crests (average crest height, 20 cm ). The m oderate tidal cu rren ts  tend 
to round and flatten  these crests and, by so doing, to  fill and raise 
the level of the  troughs. T his cyclic process, and the instab ility  it 
confers, m u st constitu te  a m ajo r selective control w here the  anim al 
population is concerned. The average depth  of w ater in the  area is 
17 m (L.W .S.).

Macrofauna (5a).

W ith  the  exception of, perhaps, Molgula oculata, the ep ifauna 
is no t especially diagnostic and is, in  the m ain , very poor. However, 
any relatively stable pro jection above the sedim ent surface, e.g. 
Chaetopterus tubes, etc., tends to  be heavily settled by both  p lan ts  and 
anim als.

T he in fau n a  is th a t of the boreal Venus fasciata  com m unity (see 
Appendix 1). Table 3 lists some typical quan tita tive  re tu rns.

Layered sam pling revealed th a t w here the  u pper deposit is re la­
tively uncom pacted the bulk  of the in fau n a  can be found a t depths 
of m ore th an  20 cm. Indeed, the depth-ranging of m any filter-feeders, 
e.g. A starte  triangularis, suggests th a t th e ir requirem ents of food and 
oxygen are w holly supplied by the ground w ater!

Biotope (5b) description.

This su b stra te  is fa r less typical th an  at 5a and is taken  to reflect 
a p a rticu la r topographical m ilieu. C onstituting the floor of an  ill- 
defined channel, a tran sito ry  accum ulation of m aerl debris is rendered 
m obile by strong  (2 m /sec ; spring  tide) tidal cu rren ts . T he channel, 
open to the w est, has a cul-de-sac eastern  extrem ity . At th is closed 
upper end, in the “topographical funne l” betw een Rosduggan Poin t 
and N orth Island, are found great irreg u la r dunes (5 m in  height) of 
living and dead m aerl.

It is postu lated  th a t these are form ed by an  overspill of m ateria l 
from  the upper, m ore shallow  basin. In  tu rn , cu rren t erosion of the 
d unary  deposits replenishes the substra te  w ith in  the channel proper.

The average depth  of w ater over th is ground is 19 m (L.W .S.). 

Macrofauna (5b).

Having w itnessed the  extrem e m obility of th is  substra te , the ten ­
dency wTas to  dism iss it as being unsu ited  to the m ajo rity  of anim als. 
Detailed exam ination  however found the “hostile” conditions to be 
highly selective for a lim ited infauna. T his can be seen from  the 
sam pling resu lts  listed in  Table 4.
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T a b l e  3 .

SUBSTRATE 5a 
L ist of species occurrences a t 10 stations 

(Q uantitative suciion-sam pling; typical set of resu lts ; sam ple size: 0.1 m2/ —-50 cm
penetra tion ).

S p e c ie s
S ta t i o n i n*

I 2 C 4 5 6 7 8 9 10

Lanice conchilega 1
H arm othoe  sp. — — 1 — -— .— — . — 1 -—
N ephthys  sp. 1 — 2 — — — — — 1 —
Glycera alba 2 — 4 — — 1 1 — 1 —
N otom astus latericeus — 3 1 1 — 1 — — — 1
P ista  cristata — 4
Chaetopterus variopedatus — — 1 —« — — — — 1 —r-
Polygordius lacteus 3 — — — - 2 4 — — 2 —
Sipunculus nudus — 2 2 2 — — — — 1 —

A m phipoda sp. * 5 — — 1 — — 3 — 3 —

Conilera cylindracea — — 4 1 — 1 8 — — —

M acropipus m arm oreus ___ — — — — ___ —  • — — 1
Cancer pagurus — — — — — 1 — ----- — —

Trivia arctica ___ 1 ____ . 3
Balcis alba ----- 4 — 3 3 1 1 5 — ,—.
D entalium  entalis 1 2 — — ___ 3 2 ___ 3 ___
N ucula nucleus ----- — 4 1 — 1 1 — 1
G lycym eris glycym eris 1 3 1 — — — 2 — 1 —
Pecten m axim us ---- — — — — — — — ——, 1
L im a  loscombi ---- — — — — — — — i — 1
A starte triangularis 1 7 1 2 4 1 5 2 2 — 9 4
D iplodonta rotundata — — — — — — — 1 — —
Lucina borealis — — — 1 — — — — — —
M ontacuta substria ta 1 2 1 — 4 8 — — 5 5 —
Laevicardium  crassum — — 1 — — — 1 — — — .
P arvicardium  scabrum — 2 — — — — 1 1 — . —
P arvicardium  m inim um — 1 — 2 — — — 1 —
G afarium  m in im um — 2 — 1 — — 1 — — 1
D osinia exoleta 3 1 4 1 3 1 — . — 2 1
D osinia lupinus — — — 2 — — — 1 — —
Venus casina — — — — ► 1
Venus ovata — 2 — — — — 4 — 1 1
Venus fasciata 6 1 — 5 7 8 7 1 5 9
Venerupis rhom boides 2 1 1
Venerupis pullastra — — — — — — 1 — — —
Venerupis aurea — — — — 1 — — — — —
Spisu la  elliptica — — — 1 — — — — 1 —

Lutraria  lutraria — « — — — . 1
Lutraria  angustior — — — — — 1 — — — —

Gari depressa — — 1 — — — — 1 — —
Gari fervensis — — — — ■ — — — — — 1
Gari tellinella — — — — — 1 — — —
Tellina  crassa 1 — — — 1 — — — — . —
Tellina donacina —< — — — — — — — 1 —
E nsis arcuatus 1

A ntedon bifida 3
O phiothrix fragilis — — 1 — — — — — 2 —
Ophiura albida — 2 — 1 — — — 1 —* —
O phiura texturata 1 — — 1 — — 1 2 — —
Ophiopsila annulosa — — 1 — — — — — — —
Echinocyam us pusillu s 4 — — 3 3 4 — — — 1
Spatangus purpureus 1 — — 1 2 — — 1 1 —
Spatangus raschi — 2 — — — — 3 1 —, —
M olgula oculata — — 1 — — — — — — 9

B ranchiostom a lanceolatum 1 2 1 — — 6 — 2 — —

4
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T a b l e  4 .

S U B S T R A T E  5b  
List of species occurrences a t 10 stations 

(Q uantita tive suction-sam pling; sam ple size: 0.25 m V ~ 4 5  cm penetra tion ).

Station n '
1 2 3 4 5 6 7 8 9 10

Pseudocucum is m ix ta 1 8 2 0 9 1 6 & 1 0 1 4 1 0 1 6 5
Balcis alba 2 8 2 4 1 1 9 8 1 1 1 5 8 2 2 1 1
B ranchiostom a lanceolatum — 2 — — 1 — — — — —
Glycera alba — — — 2 — 2 — — — —
Nereis sp. 2 1 — 1 — — — 1 —■ —
Echinocyam us pusillus — 2 — — — 1 — — 1 —
Luidia  ciliaris — — 1 — — — — — — 1

T he occurrence of high density  populations of the boreal sea- 
cucum ber Pseudocucum is ( =  Neopentadactyla) m ixta  com m anded the 
a u th o r’s special a tten tion . This included a continuous m onitoring, by 
closed-circuit T.V., of the  ho lo th u rian ’s d iu rn a l activity. The resu lts 
of th is s tudy  are described by K önnecker and  Keegan, 1973.

SUBSTRATE 6.

Composite of m aerl and m uddy sand.

Location.

Area 6; Map 6.

Biotope description.

W here investigated, th is  ground was seen to  com prise a patchw ork  
of deposit substra tes and large-scale rocky outcrops. Causing m ajo r 
in te rru p tio n s in  cu rren t flow, the  outcrops give rise to a range of 
sheltered  sub-system s w hich variously  facilita te  the  deposition of 
silt, etc.

Macrofauna.

A ppendix 1 lists those anim als w hich have positive association 
w ith  the coarse fraction  of the sedim ent. T he following polychaetes 
are taken  to m anifest the san d /m u d  fraction.

Nereis irrorata M elinna palm ata
Perinereis cu ltrifera  Polynoe scolopendrina
N eph thys hom bergii A m p h itr ite  edwardsi
Lum briconereis latreilli M yxicola in fund ibu lum
Pectinaria auricom a Terrebellides stroem i
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DISCUSSION AND CONCLUSIONS.

A heterogeneous group of an im als is consistently  if variously  
associated w ith  the  in fra litto ra l m aerl of the eastern  N orth-A tlantic. 
As qualified by Cabioch (1968): « Bien que les groupem ents fau n is­
tiques ou floristiques com posants peuplent, chacun  de son côté, d ’au­
tres m ilieux, l ’association q u ’ils constituen t su r les bancs de m aërl 
est, dans le détail, particu lière  à ces fonds et présente  une certaine 
perm anence ».

W h ils t the findings of th is investigation conform  to the general 
p a tte rn , som e featu res of th e  m acrofauna are w ithou t recorded prece­
dent. Two of these a re  discussed in context of the associated su b stra te  
types:

Substrate I.

T he phenom enon of aggregation am ong echinoids, and indeed 
am ong echinoderm s generally, is well docum ented. Reese (1966), 
in  reviewing echinoderm  behaviour p a tte rn s, lists population densities 
for a num ber of species. T he degree to w hich Paracentrotus lividus 
is aggregated in  th e  M uckinish in let fa r  exceeds th a t reported  fo r o ther 
areas :

Density Sampling area  Investigators
120/m» M alta Gamble (1967)
80/m 2 Bay of M arseilles K em pi (1962)
40/m 2 Lough Ine K itching & Ebling (1961)

The u rch in ’s seeming predilection for living m aerl and its extrem e 
gregariousness w ith in  this su b stra te  at M uckinish are a ttrib u ted  to  a 
num ber of fac to rs:
(a) As indicated  by th e ir d istribu tion  p a tte rn s, free-living corallines 

appear to th rive in  areas of continuous w ater flow. T his type of 
m ilieu m ust also favour the m aintenance of high-density popula­
tions of P. lividus. A part from  the m atte r of oxygen renew al, 
curren t-flow  about the  aggregated anim als would curta il their 
self-fouling capacity  w hilst, a t the sam e time, ensuring  a conti­
nuous supply of food. It is postu lated  th a t when crow ding seve­
rely restric ts  th e ir m obility  and brow sing activity, the  echinoids 
m ay be prim arily  sustained  by absorbing free am ino-acids from  
the su rround ing  sea-w ater (see Ferguson, 1967).

(b) Paracentrotus, w hen occurring  in  the in tertidal or in  shallow 
w ater, tends either to  live in the shade or else to cover its upper 
surface w ith  shells, pieces of algae, gravel, and o ther debris. A 
“sub-surface” settlem ent by the  larvae or active burrow ing  w ithin 
the arbuscu lar m aerl w ould serve the sam e end.

(c) The topography of the M uckinish in le t is such th a t a substan tia l 
renewal of the w ater-body m ay take place only during équinoxial 
spring-tides. Paracentrotus larvae, even w ith  a long planktonic
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phase, could be confined to  the area righ t up  to  th e ir  critical settle­
m en t tim e. (Pearson, 1970, discusses th e  containm ent of larvae 
w ith in  a l'jordic system  and its effect on recru itm en t to  the  adu lt 
ben th ic popu lations).

Substrate 2.

Fell (1966), w riting  on crinoid ecology, sta tes th a t:  "... in  m arked  
con trast to the  case w ith  ophiuroids, crinoids seldom fea tu re  as dom i­
n an t or sub-dom inant m em bers of benth ic c o m m u n i t i e s A s  an 
exception, he  cites the exam ple of the “curious and system atically  iso­
lated com atulid genus P tilom etra”, w hich “at certain  localities form s 
alm ost pu re  associations of num erous ind iv iduals” . F a r from  being 
anom alous, high-density  populations of A ntedon bifida  are very  com- 
m op th roughou t the  area of the  investigation. T his is the  only 
instance, however, w here the crinoids w ere seen to have colonised 
a deposit substra te .

Dense aggregations of O phiocom ina nigra  are equally  com m on to 
W est coast w aters.

Mixed populations of A ntedon  and O phiocom ina  had  been noted 
m any tim es b u t w ere no t accorded special significance u n til d irect 
surveying revealed the “clum ped” d istribu tion  pattern . A subsequent 
study  of th e ir  feeding behaviour suggested th a t the localised asso­
ciation of these species m ay reflect a form  of com m ensalism  ! O. nigra, 
w ith  its flexibility of feeding hab its  (see Fontaine, 1965), was seen 
to exploit the ra in  of nekton  w hich is p recip ita ted  by the  “ baffle- 
effect” of the crinoids’ arm s.

T hanks are due to  Prof. P. O’Ceidigh w ho supervised th is w ork and to m y 
colleague and diving com panion Gerd Könnecker. The w riter profited from  
discussions w ith  it. Keary and Dr. L. Cabioch. Dr. J . Cabioch and P. Cooke iden­
tified th e  coralline algae.

Summary

A heterogeneous group of an im als is consisten tly  if  variously  associated w ith  
th e  in fra litto ra l m aerl of the eastern  N orth A tlantic. The findings of th is  study 
conform  to the general pa ttern .

Six types of m aerl substra te  have been a rb itra rily  d istinguished fo r the area of 
the investigation . In each case, L itho tham n ium  corallioides var. corallioides consti­
tu tes  th e  bu lk  of the deposit. The associated m acrobenthic an im als w ere q u an ti­
ta tively  investigated, using in  situ  sam pling techniques.

P a rticu la r a tten tion  is accorded to  the anom alous occurrence of h igh-density  
populations of Paracentrotus liv idus  and m ixed aggregations of Antedon bifida  
and O phiocom ina nigra.

Zusammenfassung

Eine heterogene Gruppe von Tieren is t stets, w enn auch in  wechselndem 
Aussmass, m it dem in fra litto ra len  M arri” des östlichen N ordatlantiks assoziiert. 
Oie Ergebnisse dieser S tudie bestätigen das allgem eine Schema.

Sechs Typen des M aerlsubstrates w urden w illkürlich  fu r  das un tersuchte Areal 
unterschieden. In  jedem  F alle ste llte  L itho tham nium  corallioides var. corallioides 
die H auptm asse des Bodenm aterials dar. Die assoziierten m acrobenthischen Tiere 
w urden quan tita tiv  un ter Gebrauch von « in  situ  » - Sam m eltechniken erfasst.
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Besondere A ufm erksam keit w urde dem anorm alen A uftreten von ausserst 
dichten Populationen des Seeigels Paracentrotus lividus  und gem ischten Aggrega­
tionen  von Antedon bifida  und Ophiocomina nipra geschenkt.
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A p p e n d i x  1 .

A catalogue of m acrobenthic an im als associated 
w ith  m aerl or dom inan tly  m aerl substra tes in  G alway and K ilkerrin  Bays.

Species Substrate
I 2 3 4 Sa 5b 6

Stylostichon  plum osum X X X
Haliclona rosea X X X
Mycale ro talis X X X
A m philectus fucorum X
P olym astia  m am illaris X
H ym edesm ia brondstedi X
Adocia cinerea X

A nem onia  sulcata X X X X X
Peachia hasta ta X X X
C erianthus lloyd i X X
E pizoanthus  sp. X X
M etridium  senile X X
Adam sia pallia ta X X X X X
Sagartia  sp. X X
A lcyonium  digitatum X X
C aryophyllia  sm ith i X X

G olfingia elongata X
G olfingia vulgaris X X
S ipunculus nudus X X
Phascolion strom bi X X X

Polygordius lacteus X X X
A phrodite aculeata X
G attyana cirrosa X
H arm othoe  sp. X X X
H alosydna gelatinosa X
Sthenelais boa X X
N ephthys cirrosa X X X X X
Glycera alba X X X X
Glycera m aculata X
Goniada m aculata X
M arphysa sanguinea X
N em atonereis unicornis X
A rabella iricolor X X
A ricia cuvieri X X
Laonice cirrata X

Chaetopterus variopedatus X X X X X
Scalibregm a in fla tum X X
N otom astus latericeus X X X X X
Lanice conchilega X X X
P ista  c ris ta ta X X X X
M yxicola in fund ibu lum X
Sabella pavonina X X
Euchone rubrocincta X
Serpulidae (unidentified) X X X X X X X
Branchiom m a vesiculosum X

A m phipoda spp. X X X X X X X

Conilera cylindracea X X X X X

Pandalina brevirostris X
H ippolyte varians X X
Galathea interm edia X X X X
Galathea squam ifera X X X X
Galathea strigosa X X X X X
Porcellana longicornis X X X
Upogebia deltaura X
Upogebia s te lla ta X
Paguridae (unidentified) X X X X X X
Ebalia tuberosa X X X X X
Cancer pagurus X X X X X X
Macropipus m arm oreus X X X X X X
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A p p e n d i x  1 . Contd.

Species - . S u b s t ra te

1 2 3 4 5a 5b 6

P ortunus corrugatus X X X X X
P ortunus arcuatus X X X X X
P ortunus depurator X X X X X
P ortunus puber X X X X X X
Xantho incisus X X X X
X antho  pilipes X X X X X X
P ilum nus h irtellus X X X
Maia squinado X X X X
Inachus  sp. X X X
Macropodia rostrata X X X X X X X

Prosobranchia  (unidentified) X X X
Gibbula magus X X
G ibbula cineraria X X
Gibbula um bilicalis X X
B ittiu m  reticulatum X X
C alliostom a z izyph inum X X X
B uccinum  undatum X
A porrhais pes-pelecani X X X
Balcis alba X X X X X
A plysia  punctata X
P hiline aperta X

D entalium  enfaiis
Nucula nucleus X
N ucula sulcata X
Nucula turgida X
Arca tetragona X X X
G lycym eris glycym eris X X
M odiolus m odiolus X
Anomiidae X X X X X X X
C hlam ys varia X X X X X X
C hlam ys opercularis X X X X X X
Chlam ys distorta X
Pecten m axim us X X X X X X
L im a  hians X X X
Lim a loscombi X X X X X
Thyasira flexuosa X
A starte  triangularis X
D iplodonta rotundata
Lucinom a borealis X X
M yrtea spin ifera X
M ontacuta substria ta X
Laevicardium  crassum X X X
Parvicardium  ovale X X
Parvicardium  exiguum X X
Gafarium  m in im u m X X X
Dosinia exoleta X X X X X X
D osinia lupinus X X X
Venus fasciata X X X X X X X
Venus verrucosa X X
Venus ovata X X X
Venus casina X X X
Venerupis pullastra X X
Venerupis rhom boides X X X X X
Venerupis aurea X X X
Irus irus X X X
Spisula  elliptica X X
Lutraria  lutraria X X
L utraria  angustior X
Gari depressa X X X
Gari fervensis X X X X
Gari tellinella X X X X X
Tellina  crassa X X X
Tellina  squalida X
Tellina  donacina X X
Ensis arcuatus X X
Lepton squam osum X
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A p p e n d i x  1 .  Contd.

Substratepec
1 2 3 4 5a 5b 6

Corbula gibba X X X
Sphenia bingham i X
Lyonsia  norvegica X X

A ntedon bifida X X X X X
O phiothrix fragilis X X X X X X
O phiura albida X X X
Ophiura tex tura ta X X X
O phiopsila annulosa X
Ophiocomina nigra X X X X
A m phipholis squam ata X
Echinocyam us pusillus X X X X X
Spatangus purpureus X
Spatangus raschi X
Paracentrotus lividus X
Echinus esculentus
Asterias rubens X X X X X X X
M arthasterias glacialis X X X X X
Luidia sarsi X X
Luid ia  ciliaris X X
Astropecten irregularis X X X X
Henricia sanguinolenta X X X X
Pseudocucum is m ix ta X X X
Cucumaria norm ani X X
Cucumaria saxicola X X
Leptosynapta  inhaerens X X X X

Molgula oculata X
Branchiostom a lanceolatum X X X X


