2. GENERAL OVERVIEW

2. General Overview
2.1 Physical characteristics
The Firth of Clyde has a coastline of over 1,200km
and includes eight sea lochs, five estuaries and
numerous islands including Arran, Bute and the
Cumbraes.3 The diverse nature of the area largely
results from its underlying geology and the
subsequent effects of glaciation during the last ice
age. The Firth is bisected by the Highland Boundary
Fault; the southern part is relatively un-indented
and low in relief whilst the coastline in the northern
part is more resistant to erosion, resulting in a more
indented and dramatic landscape.
The sea lochs branch from the northern and
western shores of the Firth into the mountains of
Argyll and Dunbartonshire. Several of them are
fjordic in nature being long, narrow and deep with
shallow sills at their mouths. The steep-sided profile
of the land above the water continues below the
water.

Figure 2.1 Gourock
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Map 2. Clyde Marine Region indicating Highland Boundary Fault zone, sea lochs, estuaries,
inner and outer Firth, and Clyde Sea Sill.

NOT FOR NAVGATION. Created by Scottish Government (Marine Scotland) 2016 © Crown Copyright. All rights reserved.
OceanWise License No. EK001-201404001. Ordnance Survey License No. 100024655. Transverse Mercator. Scale 1:848,925.

3. As measured at 1:50,000 scale using Mean High Water mark (OS meridian coastline) and including all the islands.
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Figure 2.2 Loch Long
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Estuaries lie on the southern and eastern side of
the Firth. The largest of these is the Clyde estuary
which has been heavily modified by humans over
the last 250 years. Other estuaries along the
Ayrshire coast are at Garnock/Irvine, Ayr, Girvan
and Stinchar.
Within the outer Firth, sand dunes exist in the
low lying bays around Irvine, Troon and Ayr and
there are extensive shingle shores which include
present shores as well as raised shores deposited at
the end of the last glaciation.
Glacial action has created a broad underwater
sill with an average depth of 40-50m which divides
the North Channel from the Arran Basin, known as
the Clyde Sea Sill.4 This area has been designated
a Nature Conservation Marine Protected Area
(NCMPA) for, amongst other things, its marine
geomorphology and fronts (see Appendix I).
The sheltering effect of the Kintyre peninsula
and Arran, coupled with deep waters and a
moderate tidal range, leads to a seabed dominated
by mud (see chapter 3.3 Seabed geology and
sediments). The area does, however, contain a
range of habitats with long sandy stretches along
the Ayrshire coast and hard ground along the edge

of the deep channels in the North Channel and Loch
Fyne. There are also rocky shores and sandy bays in
the sea lochs.4
The inner Firth, around the islands of the
Cumbraes and Bute, is a sheltered area with a
relatively small tidal range and speed. The outer
Firth is more exposed but remains reasonably
sheltered due to the protection provided by
Northern Ireland and Kintyre from the prevailing
south-westerly winds. Water circulation is weak,
with the direction of movement dictated by the
wind when it exceeds 14 knots. Under conditions
of gentler winds, the water circulation is a weak
northwards movement as part of the general
circulation of the Firth.5
The climate is temperate and tends to be very
changeable, but not normally extreme. It is warmed
by the ‘North Atlantic Deep Water’ ocean current
and is therefore warmer than areas on similar
latitudes in other parts of the world. The sea
surface temperature varies from 4oC in winter to
18oC in summer and lags behind the atmospheric
temperature by around 1oC per month6 – more
detail can be found at National Marine Plan
interactive (NMPi).7

Figure 2.4 Isle of Arran
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Figure 2.3 Troon beach

Figure 2.5 Kames Bay, Isle of Cumbrae

© PETER SANDGROUND

4. McIntyre et al., 2012
5. Ross et al., 2009
6. Baxter et al., 2011
7. Marine Scotland, 2016a
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2.2 Environmental
characteristics

Figure 2.7 Clydeport Finnieston,
Date uncertain

Scotland’s seas, positioned between sub-polar
and subtropical influences, are among the most
biologically productive in the world. The CMR plays
its part and supports a rich and varied marine and
coastal wildlife. Beneath the waves a variety of
shallow water habitats exist including maerl beds,
seagrass and flame shell beds where many other
species can find shelter and protection.
The deeper mud habitats of the Clyde support
many burrowing creatures including the shellfish
‘nephrops’, the current mainstay of the Clyde fishing
industry. During the summer months the upwelling
of nutrients provides rich feeding for larger mobile
species; sightings of minke whale and basking
shark are regular. The Clyde contains three Nature
Conservation Marine Protected Areas (nMPAs); the
Clyde Sea Sill, South Arran and Upper Loch Fyne
and Loch Goil (see Chapter 5.9 Protected areas).
These have been designated for a range of features
including flame shell and horse mussel beds,
maerl and seagrass beds, seabed muds and gravels
containing various burrowing species including the
spectacular fireworks anemone.
The Clyde is important as one of the most
northerly west coast estuaries used by migrating
birds. The intertidal muds regularly support a
wintering population of 20,000 waterfowl in the
inner estuary, including internationally important
numbers of overwintering redshank. For these
reasons the Inner Clyde Estuary has been notified
as a Special Protection Area (SPA) under the EC
Wild Birds Directive. The birds of the estuary feed
on the eelgrass, mussel beds, and on the abundant
invertebrate fauna of the intertidal mudflats,
sandflats and saltmarsh.
Other important wildlife sites within the CMR
include Ailsa Craig SPA designated for its gannet
population, and a number of Sites of Special

Figure 2.6 Inner Clyde Estuary SPA
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Scientific Interest (SSSIs) around the coast, and on
the islands of Arran, Bute and Great Cumbrae (see
Appendix II).
Phytoplankton are microscopic organisms which
live in the water column and form the basis of
marine food webs. Phytoplankton has been routinely
monitored at Millport from 2005-2013. Diatoms
follow a distinct seasonal cycle, increasing sharply
in March. Densities decrease over the summer and
the ‘autumn diatom bloom’ common in other areas
is absent at this site. In spring, the community is
dominated by Skeletonema marinoi. Dinoflagellates
also have a distinct seasonal cycle, typical of
other areas, with a high density in summer. Some
phytoplankton such as Pseudo-nitzschia, Dinophysis
and Alexandrium produce toxins which can be
responsible for shellfish poisoning (see Chapter 4.3
Microbial contamination – Shellfish Water Protected
Areas on how this is regulated in seafood). These
were present at Millport mainly in low numbers and
populations tend to peak over the summer months.
Pseudo-nitzschia numbers increase over spring,
however, this did not happen at Millport and overall
numbers were less than at other monitoring sites
outside the region.8
Industry has undoubtedly had a major impact
on the condition of the CMR’s environment since
the Industrial Revolution. The River Clyde has long
been central to the economy of this part of Scotland.
Dredging of the Clyde's naturally shallow waters
allowed the movement of commercial traffic up
into Glasgow City centre. These ship movements
facilitated the industrial boom associated with
the Clyde from the 18th Century onwards. While
both traditional heavy industries and associated
contaminant input have declined in recent years,
there is a post-industrial legacy of metals, oils and
sewage contamination; changes to the depth and
shape of the river also remain. The sediments, water
column and biota remain affected, as illustrated in
more detail in Section 4 Clean and Safe.

8. Brensan et al., 2016
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Commercial fisheries have been active in the
Clyde for centuries. The herring fishery was active
from the early 1830s and various fisheries have been
active over time. Recent research into 19th century
data from the UK Fishery Board indicates that
traditional fishing techniques had already begun to
impact inshore fish stocks on the west coast by the
mid-1850s.9 From the 1960s onwards, there were
substantial landings of, in particular, cod, haddock
and whiting. This has led to a changed ecosystem,
where demersal fish stocks are now dominated
by small whiting.10 Trawling and dredging can also
disturb the physical environment.
Further detail of all of the current pressures and
impacts on the marine environment of the CMR
are included in Section 6 – Productive – Economic
contribution, Pressures and Impacts.

Figure 2.8 Clyde Marine Region:
Core Sector Employment, 2005–2014
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2.3. Productive
economic overview

Figure 2.9 Clyde Marine Region:
Ancillary Sector Employment, 2005–2014
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This section presents the economic overview (where
data allows) of the marine sector in the CMR, with
changes across economic indicators presented
in table 2.1. This is based on the core marine
sectors of shipping and transport, sea fisheries and
aquaculture, and the ancillary marine sectors of
fisheries and aquaculture fish processing, and sport
recreation and tourism.
Across the core marine sectors there has been a
decline in employment across the CMR over the last
five years; this has been subject to some fluctuation
over this period, as shown in figure 2.7.
Economic activity in the ancillary sectors is driven
by the Sport, Recreation and Tourism sector and
employment grew steadily from 2010 to 2013,
however, has since suffered a decline post 2013.

% of Scottish Total

45,000

0%

Source: Business Register and Employment Survey & Annual Business Survey

Table 2.1 Overview of the Economic Contribution of the Clyde Marine Region, 2010–2014
EMPLOYMENT
TOTAL

%
CHANGE

TURNOVER

GVA

%
CHANGE

TOTAL

£36.2

+14%

£13.2

-18%

TOTAL

%
CHANGE

CORE MARINE SECTOR ACTIVITY
Sea Fisheries
Aquaculture

600

+24%

200

-16%

£30.1

+21%

£11.5

+51%

Shipping and Transport

4,700

-10%

£1,076.3

-17%

£314.4

-23%

Total economic contribution

5,500

-4%

£1,142.6

-2%

£339.1

-9%

ANCILLARY MARINE ACTIVITY
Processing – Fisheries and Aquaculture

400

+60%

£175.7

+46%

£40.1

+48%

Sport, Recreation, and Tourism

35,200

+7%

£1,974.3

-19%

£1,007.0

+0.3%

Total economic contribution

35,600

+7%

£2,150.0

-16%

£1,047.1

+2%

Notes:
1. employment data are reported at the Clyde Marine Region and turnover and GVA are reported at the wider Clyde Marine Region (see Chapter 6.1 for geographic definition and
map)
2. % change is considered over the period 2010 - 2014 for employment and 2009 – 2013 for GVA and turnover (based on latest available data)
3. GVA and turnover have been uprated to 2013 prices using the GDP Deflator
Source: Business Register, Employment Survey & Annual Business Survey, Scottish Government Key Sector Stats

9. Jones et al., 2015
10. McIntyre et al., 2012
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Figure 2.10 Arran

Total turnover from core sector marine activities
has been on an overall upwards trend, levelling out
from 2009 onwards, although with a decline in 2013
from the previous year (figure 2.11).

Figure 2.11 Wider Clyde Marine Region:
Core Sector Turnover
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Source: Annual Business Survey. Adjusted to 2013 prices.
Note: these figures include all of Argyll and Bute local authority area, see Chapter 6.1.

Across the ancillary marine sectors, turnover
experienced a significant drop in the wake of the
recession but has since started to recover and
exhibits signs of growth.

Figure 2.12 Wider Clyde Marine Region:
Ancillary Sector Turnover
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Source: ABS and Scottish Government Key Sector Stats. Adjusted to 2013 prices.
Note: Data only available from 2008 onwards.

Annual GVA output from core marine activities
has varied considerably over this period, peaking in
2007 but then significantly declining the following
year. However, as with turnover, it has levelled out
since 2009 (figure 2.12).

© SNH
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Figure 2.13 Wider Clyde Marine Region:
Core Sector GVA

Figure 2.15 Loch Fyne
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Source: ABS. Adjusted to 2013 prices.
Note: these figures include all of Argyll and Bute local authority area.

GVA output across the ancillary sector (fig 2.2)
has followed a similar trend as turnover; decline on
the back of the recession followed by steady growth
from 2011 onwards.

Figure 2.14 Wider Clyde Marine Region:
Ancillary Sector GVA
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Source: ABS and Scottish Government Key Sector Stats. Adjusted to 2013 prices.
Note: Data only available from 2008 onwards.

The annual relationship between turnover and
GVA shows a decline in the core sectors across the
CMR and Scotland (figure 2.14), primarily driven
by rising turnover and static/declining GVA in the
Shipping and Transport Sector. This data would
indicate an overall decline in productivity within
the sector; input costs such as fuel and equipment
have been rising at a greater rate than the growth in
turnover/sales which would explain an increase in
turnover and a corresponding decrease in GVA.
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Figure 2.16 Core Marine Sectors
GVA to Turnover Ratio
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Across the ancillary sectors, there has been annual
growth in productivity.

Figure 2.17 Ancillary Marine Sectors
GVA to Turnover Ratio
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