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ESTUARIES are areas where fresh and salt water meet and
form a salinity gradient. These areas are constantly changing,
harsh environments that can vary widely in physical characteristics over a single tidal cycle. Estuaries are where humans have
built ports and cities. But, they provide habitat for almost 75 percent of the fish and shellfish species that Americans consume.
As Ports have developed, habitats have been altered. Filling,
bulkheading, expansion of piers and dredging of harbours has so
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changed estuaries that they no longer provide the habitats they
once did. A remarkable statistic is that more fill has been
dumped in New York Harbor than was moved to create the
Panama Canal! To counter these events, efforts were begun in
the 1980s to create one habitat type; wetlands. Unfortunately,
there are few areas within Ports where appropriate real estate exists. In desperation, filling aquatic environment to recreate emergent wetland habitat was employed. This reduced, further, the
equally important shallow water habitat. Recently, managers
have begun to look at a Port’s aquatic community, identifying
which species are missing and what habitat additions might en-

courage their recovery. Restoration of habitat began with wetlands but, has advanced to re-creation of shellfish beds and reefs
as well as American lobster and fish habitats.
Enhancement of over exploited or stressed populations, either
to increase harvests or to restore population levels, has a long but
somewhat checkered history. While there are successes, there
are more, abject, failures. The National Marine Fisheries Service
experience dates from transplanting efforts in the late 1870s and
augmentation efforts in the early 1880s. In recent years, there
has been a serious revisit of stock augmentation and evidence is
mounting, that age at release, location and habitat availability are
elements of enhancement efforts that bear on the success of the
activity. Stock enhancement can be performed in a variety of
ways. The most notable success (Striped bass stock recovery)
was achieved by limiting fishing to increase the number of breeding adults. Other approaches include releasing hatchery reared
animals, increasing habitat, or protecting breeding stock by limiting access, by-catch and gear impacts or closing areas as in
sanctuary declarations. Enhancement procedures have improved
to the point where they merit consideration when a project cannot avoid or minimise adverse impacts, it does not afford species
ample protections and resource losses are anticipated. When
habitat has been degraded by natural or anthropogenic causes
(dredging or filling), restoration may be called for to facilitate
maintenance or the expedited return of populations to pre-disturbance levels.
Perhaps the most interesting efforts have been with lobster.
Attempts at artificial enhancement of lobster populations have
taken a number of different forms. These include reducing fishery induced mortality of pre-recruits and/or females, releasing
hatchery produced larvae or juveniles, providing sanctuaries to
protect breeding stock, and supplying additional habitat (assumes
that lack of habitat limits their abundance). Recently metamorphosed, juvenile lobsters were selected for enhancement because
they are heavily preyed upon and so, a slight modification of the
predation rate will have a profound impact on stock size. However, to augment the population, new habitat must not simply
concentrate or redistribute the existing population, but increase
lobsters survival. More suitable habitat provides more lobsters
with predation avoidance options
Some habitat enhancement attempts to increase lobster populations have been deemed successful although the extent of the
augmentation has not been determined by monitoring. A reef of
placed rock (2740 m2) was built off eastern Canada and the lobster population use was monitored for 7 years. During the first
two years, the reef was colonised by lobsters larger than the average size of individuals using nearby, natural areas and the biomass was lower. This indicated that lobsters were being
concentrated and may reflect the habitat use patterns by older individuals. However, after 5 years and for the duration of the
monitoring, lobster sizes on the reef was similar to adjacent natural ground, but the biomass was higher than those neighbouring
areas. Researchers concluded that the reef was adding habitat
and producing a stock augmentation.
An artificial reef made of 8 mounds (1 m by 4 m) of construction blocks were arrayed over an area of 10 m by 30 m in Poole
Bay, England. The reef was situated approximately 3 km from
hard substrate inhabited by lobsters. Within three weeks of deployment, lobsters were found on the reef by divers. Population
estimates of lobsters on the reef ranged from 20 to 30 animals per
100 m2. Lobsters were tagged to determine their use patterns.
Most of the movement of tagged lobsters reported was between
units within the reef, and residence times on the reef were high.
Several tagged individuals were re-sampled several times over a
period of more than a year. The size of the spaces in the reefs
was the important factor.
Reviewing long-term records of species use of an area often
provides insights into their habitat needs. Understanding those
relationships helps re-create or even establish suitable habitats.
Often, having the habitat present is the incentive needed to
restoring a balanced community.

I WAS born in Cork City on
4 June I949, the eldest of
seven children – five boys and
two girls. My father, Jimmy,
was an excellent fly-fisherman, and he introduced us to
the marvels of the countryside
at a very young age. My fascination with wildflowers
developed in tandem with
these countryside outings, and
by the age of twelve, I had
read every book dealing with
wildflowers, or herbal cures,
in Cork’s City Library.
In I971, having taught
myself the essentials of
botany, I felt the need for contact with other botanists, and
sent off a heart-felt plea for
help to the then Doyen of Irish
Botany, Professor David. A.
Webb, of Trinity College,
Dublin. David Webb (now
deceased) proved a real friend,
personally taking me on a
weekend tour (June 1971) of
Connemara and the Burren,
areas of botanical reknown on
the west coast of Ireland. Our
base was David’s summerhouse, overlooking majestic
Lough Corrib. David Webb
also put me in touch with Dr
John Cullinane, taxonomist at
the botany department, in University College, Cork. Many
of John’s students of that
dynamic 1970s period, went
on to establish fine careers for
themselves in the Natural Sciences, and I remember them
all with great affection –
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friends such as Mick and
Wendy Guiry, Paul and Geraldine Murphy, Pat Whelan, Pat
McCarthy, Ciaran McCarthy
and John O’Donovan, etc.
In I974, I was invited to
share the Botanical Recordership of Co. Cork with Ms
Maura J.P. Scannell and this
partnership still continues. At
that time, Maura was Head of
the Herbarium in the National
Botanic Gardens, Glasnevin –
a position she held up to her
retirement, in March I990. Our
botanical correspondence during this c. 18-year period was
quite voluminous!, and fortunately I still retain her letters.
My first botanical paper was
published in the Irish Naturalists' Journal in April 1973, and
since that date I have published some thirty-two papers
bearing on aspects of Irish
botany, while in 1986 I contributed
18
years
of
ecological/botanical data to
Cork County Council, for
inclusion in the county development plan. Yet, truth to tell,
this represents but a tiny fraction of the actual botanical
data I have collated since
c.1964, and it is my firm intention to publish much of the
remaining work within the
next decade. I resolutely
believe that all Naturalists
have the duty to pass on their
findings for the benefit and
enlightenment of future generations, and to act as a spur for
the protection of what remains
of our Natural History (which
latter is now under enormous
threat from such factors as
land-rezoning, building developments, drainage, forestry
and intensive farming). In this
regard, I have always been
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immensely grateful to the
botanists of old, who had the
foresight and discipline to
publish their work. We owe
them a great debt of gratitude!
Indeed, much of my own work
(see later Atlas 2000 notes)
links in with, and updates,
their discoveries, so that for
me personally, there is very
much a feeling of a continuing, living bond with such
excellent
former
Cork
botanists as R.A. Phillips, Rev.
Thomas Allin, Isaac Carroll,
W.T. Alexander, Dr Thomas
Power and James Drummond.
At the present time,
botanists from Ireland and
Britain are combining their
efforts to produce a major,
new plant-distribution atlas,
officially titled Atlas 2000.
This vast, ambitious project
(due for publication in c.
2002) is, most likely, a ‘oneoff’, and it incorporates the
distillation of thirty-six years
of my own Cork botanical
data! It is most appropriate
that this Magnum Opus should
be published at the beginning
of the 21st Century, as it provides us with an invaluable
overview of our current state
of knowledge regarding the
distributions of each native
and naturalized plant species
in Ireland and Britain. All
future changes in species-distribution patterns will be
measured against this formidable data bank – a compendium
of botanical knowledge.
With the imminent publication of Atlas 2000 in sight, my
botanical work now enters a
new stage, with a new focus
and range of objectives.
Firstly, I wish to publish what
I regard as the more important
elements of my protracted
botanical research down the
years. Secondly, I would like
to survey those parts of Co.
Cork for which only very inadequate botanical data is
currently available, although
many of these sites are widely
scattered, and hard to access,
in this vast county of ours.
And thirdly, I hope to get more
involved in the Conservation
of important Cork wildlife
habitats, such as bogs, fens,
marshes, deciduous woodlands, limestone outcrops and
quarries, together with coastal
sand-dunes
and
shingle
beaches, etc. In this connection, the current boom-period
associated with the so-called
‘Celtic Tiger’ economy has
been no friend to the Irish
environment: rather, it has
imperilled every type of
wildlife habitat, and destroyed
and degraded many of these.
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So the question is, who do we
turn to as ‘Saviour’ of our
Wildlife Heritage at the beginning of the 21st Century? The
answer, in part, must be the
Irish Peatland Conservation
Council, a charitable organisation
dedicated
to
the
conservation of Irish Wetlands. The IPCC subsists and
operates solely on financial
donations from the Public, and
has undertaken trojan conservation work in recent years. In
stark contrast, it is my opinion
that DÚCHAS, the Irish Heritage Service, is far from
fulfilling adequately its role as
custodian of the Irish environment. Similarly, successive
Irish governments since the
foundation of the Irish Republic, have given much
lip-service to conservation
issues, yet very little practical
financial or legislative help!
As a consequence, today we
reap the legacy of such
appalling indifference in the
form of grossly polluted and
denatured river-systems and
lakes; pastures clogged with
the residue of cattle- and pig
slurry; and once-beautiful
montane heathlands now

severely eroded by high-density sheep farming – the last a
victim of woefully misguided
EU headage payments in the
recent past! The list of Irish
environmental outrages, runs
on and on. I feel very strongly
about Conservation issues
such as these, and contribute
what finances I can (on an
ongoing basis) to the IPCC. I
urge other Naturalists to do the
same. Only our financial contributions to nature-minded
organisations such as the

Tony O’Mahony, 6 Glenthorn
Way, Dublin Hill, Cork.
IPCC, can guarantee the conservation of our wildlife
heritage for future generations.
At the very least, we owe them
that.
Photos: © Paul Kay

A B O V E:One of the first spring
flowers, Common Scurvygrass brightens cliff-tops and
coastal rocks from March to
May. R IGHT: The elegant Bog
Pimpernel is frequent in damp
places.
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Co-ordinated Local
Aquaculture Management
(CLAMS) in Kilkieran Bay,
South Connemara
protection. Building on the success of the Single Bay Management process the local salmon
farmers and the shellfish Co-Op came together
to develop a CLAMS plan for the bay. The
CLAMS process is a non-statutory management
system, which is anchored in the national marine policy and development programmes. It is
separate to licensing issues and is not intended
to solve or take responsibility for all issues. The
concept focuses at local bay level while still
taking on board relevant national policies. The
object of this process is to formulate a management plan for the bay, which incorporates and
extends the concepts of Single Bay Management to all farmed species.
The CLAMS document for Cuan Chill
Chiaráin (Kilkieran Bay) is one of a series of
such plans that are being established countrywide. The CLAMS group is composed of representatives of all bona fide aquaculture
interests such as the producers, liaison officer,
and relevant regional BIM, DoMNR, MI and
Udarás officers. Developing and implementing
a CLAMS plan for Kilkieran Bay incorporates a
strategy to encourage further integration of associated activities, i.e. fisheries enhancement/management programmes, marine tourism
and angling. The first steps towards this process
are already underway as through the inshore
fisheries initiative the possibilities of liaison between the CLAMS group and local inshore fisheries committees which are running successful
lobster v-notch programs is being explored.

What is the aim of CLAMS?
It provides a concise description of the bay in
terms of physical characteristics, history, aquaculture operations, future potential, problems
etc. It also allows various Codes of Practice to
be customised and integrated to the aquaculture
industry operating in the bay. In addition to this
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A new CLAMS plan was launched in
Kilkieran last December. The launch of this
plan is a key development in the management of
aquaculture in this very beautiful and productive bay. It is also a major step towards the implementation of integrated coastal zone
management in the area.
Kilkieran Bay has been a major centre for the
development of aquaculture in Ireland. Aquaculture development within the bay dates back to
the early seventies when management plans
were put in place for the oyster beds. This was
followed in the mid seventies by the development of mussel and salmon farming in the bay.
Salmon production in Kilkieran Bay has evolved
since the late 1970’s and the bay area is currently
licensed to produce 3,800 tons at over 17 locations. There is a small-scale mussel culture operation in Coonawilleen Bay and a small land
based turbot on-growing unit, Turbard Iarthar
Chonamara Teo., is located at Ross, Lettercallow. A number of major shellfish beds are managed and developed as extensive aquaculture
operations by the local shellfish Co-Op,
Comharchumman Sliogéisc Chonamara Teó.
The shellfish co-op. was set up in 1985 to manage the shellfish populations of the bay at a time
when drastic overfishing had almost wiped out
natural shellfish populations. The natural flat
oyster beds (Ostrea edulis) in the bay are of both
national and international importance. The beds
in Kilkieran Bay self seeding and are one of only
nine such natural Ostrea edulis beds in the
country. There are less than twenty such beds in
Europe. The maintenance of these beds is contingent on the effective management policy,
which is being implemented by the local shellfish Co-Operative. Udarás na Gaeltachta provided a development officer for the co-op. and a
4 year development plan was installed in 1995 to
oversee the relaying of the existing beds and the
redevelopment of other beds within Kilkieran
Bay.
A number of other groups have worked
closely with local interests in the development
of aquaculture in the bay. The Shellfish Research Laboratory of NUIG at Crumpan, Carna
has been closely associated with the development of aquaculture in Kilkieran Bay since the
1970’s. The Shellfish Research Laboratory has
carried out a number of research programmes in
the bay. Taighde Mara Teóranta, is an Udarás na
Gaeltachta R&D company. Taighde Mara,
whose head office is in Carna, has been associated with aquaculture in Kilkieran since it’s formation in 1981.
The marine habitats found within Kilkieran
Bay are of very high conservation value. A very
high number of species that are rare or considered to be worthy of conservation in Ireland
occur in the area. Communities of particular
importance are the extensive and varied beds of
free-living red calcareous algae or maerl
(known locally as ‘coral’). The range of maerl
deposits in Kilkieran Bay, including banks of
maerl debris, live maerl and mixtures of maerl,
gravel and mud gives rise to a variety of communities. Within these communities are a number of rare anemones. A population of the large
burrowing anemone Pachcerianthus multiplicatus occurs at two muddy sites within Kilkieran
Bay and is known from only three other localities in Ireland. The seagrass Zostera marina occurs in a number of areas in Kilkieran Bay and
in some areas co-occurs with maerl.
The Marine Institute has been involved in
working with the local salmon farmers to develop Single Bay Management plans in
Kilkieran for a number of years. This process
has brought many benefits in terms of better and
more efficient production and a more co-ordinated approach to environmental awareness and

Moving smolts by helicopter to the fish cages.

it provides the framework from which a management and development plan for aquaculture
in the bay can be drawn.
Another important aspect is the fact that this
process acts as a focus group for the community. It is envisaged that this will provide a
framework for addressing issues that affect or
are affected by aquaculture activities and
streamline the resolution of these situations.

The shellfish co-op aims to improve the existing oyster and scallop (above) beds and increase the
sustainable yield from both the oyster and scallop fishery.

In order to further develop the process of integrated management and to maximise the benefits from separation of generations and
synchronous fallowing the salmon farmers in
the bay plan a further co-operative venture to
manage smolt inputs into the bay. A new company has been formed which will manage smolt
inputs into the bay. These will then be distributed to the various companies inshore sites the
following October to ongrow. The board of
Feirmeoirí Bradáin Cill Chiaráin Teó. will have
directors from all the salmon companies within
the bay. Effectively, the proposed plan will
allow for close co-operation between the various farms, the separation of fish generations,
total inner bay fallowing and an effective Single
Bay Management Plan (SBM).
The shellfish Co-Op is embarking on a new
five year development plan with the goal of:
1. Improving the existing oyster and scallop
beds.
2. Increasing the sustainable yield from both
the oyster and scallop fishery.
3. Diversifying into other fisheries including
clams and razorfish.
In the course of the consultative process with
the aquaculture operators and other interested
parties a number of issues in relation to the
management of aquaculture within the bay were
identified. These issues relate to the conservation of wild populations and communities of
fauna and flora both resident within the bay and
dependent on the bay and to environmental conditions within the bay.
Kilkieran Bay is a proposed SAC and, as
such, there are a number of important habitats
and species within the bay which require conservation. These include; the natural oyster beds
(Ostrea edulis), beds of corraline algae or
maerl, bard bottom, or epifaunal (growing on
rocks), communities in the Gurraig sound, dominated by sponges and sea squirts, populations
of rare sea anemones, the fauna and flora of
Coill Saile creek and the shores and shallow
sub-tidal areas of Mweenish Bay. The important
animal and plant communities and rare species
found in various parts of the bay are, in the
main, in areas where there is no proposed aquaculture development. Where there is overlap,
such as the shellfish beds, the management
practices in place are designed to enhance the
conservation to the habitat in question. The primary objective of the local shellfish Co-Op,
CCSC, is the conservation and development of
the shellfish beds under its control. This includes the management and development of the
natural oyster beds. The conservation and management measures employed on the beds over
the years are compatible with the conservation
of the communities with which they co-exist.
They may even be a factor in maintaining community diversity.
There are migratory populations of both
salmon and sea trout, which pass through the
bay. There are concerns that in the absence of
effective lice management on fin fish farms in
the bay there could be a negative impact on the
lice infestation levels of migrating smolts. A
central pillar in the Single Bay Management
plan for the salmon farms in the bay is a sophisticated sea lice management protocol to
minimise sea lice levels during the critical
spring migration period. This is designed both
to ensure efficient sea lice control and to specifically address the concerns raised by wild fishery interests.

Dr David Jackson, Section Manager, Salmon
Management Services Division, Marine Institute, Parkmore West, Parkmore , Galway. Ph
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By Declan T. Quigley
THE swordfish (Xiphias gladius)
is widely distributed in tropical, temperate and sometimes cold waters of
all oceans, including the Mediterranean & Black Seas. The species
normally inhabits offshore oceanic
waters
from
the
surface
(meso-pelagic zone) down to depths
of about 800m (meso-pelagic zone)
and rarely occurs in inshore waters
(i.e. within the 200m bathymetric
limit). The swordfish has the greatest
temperature tolerance (from 5 to
27oC) of all billfishes, a small group
of fishes (12 species) which includes
the Atlantic sailfish Istiophorus albicans, Atlantic blue marlin Makaira
nigricans and the Atlantic white marlin Tetrapturus albidus). Although it
is primarily a warm-water species, its
migrations in the NE Atlantic consist
of movements along the edge of the
continental shelf toward temperate or
cold waters as far north as Iceland
and Norway for feeding in summer
and back to warm waters in autumn
for spawning and over-wintering.
Swordfish are usually very solitary
creatures, and only congregate in
larger numbers in certain areas (e.g.
Straits of Messina, near Sicily) for
spawning from June - September.
Although the swordfish is regarded as rare in Irish inshore waters
(only 8 specimens have been
recorded since 1786, see Table 1), it
is has only recently been discovered
that the species is more frequent in
its occurrence in offshore waters
(outside the 200m bathymetric limit).
Since the late 1980’s, relatively large
numbers of swordfish have been
taken as a bye-catch in the newly developed albacore tuna (Thunnus
alalunga) fishery off the W and SW
coast. Most of these swordfish were
taken in pelagic drift nets and
long-lines well offshore (between
46-49oN & 10-17oW), during late
summer and autumn, particularly in
September and October.
The swordfish is highly prized
both as an excellent food fish as well
as a hard fighting big game fish by
anglers. The species is heavily exploited and supports important commercial fisheries in several areas of
the Atlantic, Indian and Pacific
oceans; the annual world catch is estimated at around 40,000 tonnes. The
most important fisheries in the NW
Atlantic are from the Grand and
George’s Banks (featured in the recently released film “Perfect Storm”)

SWORDFISH
Gladiators of the Sea
“Swordfish are so active
that, other than man,
only certain large
sharks and cetaceans
(whales & dolphins) can
prey on them.”

Photo: © Declan Quigley

By Dave Jackson

K EEL S T R A N D,A CHILL IS L A N D, CO . MAY O:A 2.56m 47kg Swordfish caught in 1996.

to the Gulf of Mexico and in the NE
Atlantic, in the Gulf of Guinea and
the Mediterranean Sea. The discovery
of mercury in swordfish flesh in the
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1970’s led to controls being placed on
its sale in the USA and this had a
major impact on the fishery. However, recent studies have shown that

high levels of mercury in its flesh are
not necessarily connected with industrial pollution; high levels have been
found in museum specimens collected many years ago
Major sport fisheries are located in
the NW Atlantic from New York to
Texas, in the N and S Pacific from
California to Ecuador, Peru and
Northern Chile, and off the E coast of
Australia and around New Zealand.
The largest authenticated specimen
(536kg or 1182 lb) captured on rod
and line was taken off Iquique, Chile
in 1953. However, specimens weighing in excess of 1500 lb (679kg) have
been reported from the Pacific.
Adult swordfish are opportunistic
feeders, known to forage on a wide
variety of fish species and
cephalopods (squid & cuttlefish)
from the surface to the bottom over a
wide depth range. Swordfish are so
active that, other than man, only certain large sharks and cetaceans
(whales & dolphins) can prey on
them. A swordfish, weighing 55kg
(120 lb), complete with its sword,
was found in the stomach of a Shortfin mako shark (Isurus oxyrinchus)
weighing about 330kg (730 lb) off
the Bahamas. It is thought that the
swordfish uses its sword to kill some
of its prey, particularly cephalopods,
as is shown by the slashes on the

bodies of prey found in their stomachs; swordfish have no teeth. The
swordfish has been reported to
charge upon shoals of smaller fish,
striking right to left with its sword
and then turning to pick up the dead
and disabled fish.
Much has been written about the
swordfish’s reputed habit of ramming
wooden ships and leaving part of its
sword embedded in the planking. Although such unprovoked attacks are
part of the mythology of the seas,
there are several reported cases in
19th century literature and a number
of authenticated examples of ships
timbers embedded with bills (derived
from various species of billfishes, including swordfish) on display in museums throughout the world. For
example, the following story was
published in the Caledonian Mercury
in October 1843:
“Extraordinary Circumstance The brig Lord Byron, of Limekilns,
when on her voyage, at the end of
last month, from the West Indies to
Liverpool, suddenly sprung a leak,
without any apparent cause. It was
considered advisable to return to Jamaica, and on the cargo being taken
out and the vessel examined, it was
found that the damage was occasioned by a swordfish. The sword or
bill of the fish had passed through
the copper sheating, then through the
planking, in a slanting direction, to
the extent of five inches, and also
about eight or ten inches into the
dead wood of the keel; leaving an
opening in the planking in each side
sufficient to admit the hand of a boy.
A piece of the sword retained by the
Captain is six inches long and one
and a half inches thick, of solid bone;
but a longer piece remains in the
keel. The strength of the swordfish
must have been very great, and it
may have been the cause of the loss
of several vessels. The vessel referred to was carried into port with
very great difficulty.“
Although, such reports are rare
today, probably because most ships
are no longer made from wood, it is
interesting to note that a swordfish recently attacked the Woods Hole
Oceanographic Institute’s submersible Alvin at 600m. The swordfish apparently wedged its sword so
tightly into a seam that it could not
withdraw it.
Xiphias gladius, on guard, touche!
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