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The eight countries surrounding the Persian Gulf – Bahrain, Kuwait, Iran, Iraq, Oman, 
Qatar, Saudi Arabia and the United Arab Emirates – share a valuable ecosystem that, like 
many other places in the world, is being seriously degraded by a human impacts.  Since 
the oil boom of the 1970s there has been massive economic and population growth 
throughout the Gulf, and resultant rapid expansion of urbanised seascapes. This has 
had severe impacts on coastal and marine ecosystems, particularly the unique coral 
reefs of the Gulf which contain corals that have adapted to the highest sea temperatures 
experienced by corals anywhere in the world.  The Gulf corals provide a significant 
opportunity for science and can serve as a model for the rest of the world’s reefs, 
where Gulf-like temperatures are not expected to occur until the end of the century. If 
coral reef fauna are capable of acclimating* or even adapting to such naturally extreme 
temperatures, there may be hope for the continued persistence of reefs globally under 
future climate change. The conservation and protection of Gulf reefs is essential to 
safeguard these unique ecosystems into the future.

Coral reefs in a warming world
Coral reefs are one of the most diverse and 
productive ecosystems on Earth (Figure 2, over-
leaf). They are particularly important in tropical 
developing countries where they can provide 
economically important services and products 
for populations in coastal areas. However, 
these ecosystems are under the growing threat 
of climate change associated with substantial 
global increases in greenhouse gas emissions 
over recent decades. Scientists have promoted 
the importance of limiting atmospheric concen-
trations of CO2 to no more than 350 p.p.m. – a 
level considered sustainable for the long-term 
maintenance of coral reefs – but they reached 

Figure 1    Map showing the geographical setting 
of the Persian Gulf (also known as the Arabian 
Gulf), along with a selection of places mentioned 
in the text. The red patches indicate the historic 
extent of reef habitat, of which only about 30% 
now remain. 

*Acclimation is an 
organism’s short-term 
response to environ-
mental change,  
whereas adaptation 
is an evolutionary 
response.
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in very shallow areas (e.g. lagoons, rock pools), 
can withstand short spikes in temperature of 
up to and exceeding 36 °C. These observations 
indicate that at least some coral reef fauna are 
capable of acclimating or adapting to extreme 
sea temperatures. As Gulf-like temperatures (i.e. 
34–36 °C) are not expected to occur globally until 
the end of the century, there may yet be some 
hope for the world’s coral reefs. 

As a result of the extreme thermal conditions in 
which they live, coral reefs in the Gulf present 
a significant opportunity for science.  By using 
the naturally extreme conditions of the Gulf 
as a proxy for future climate change in other 
areas, patterns of community structure, popula-
tion dynamics, life history, and other aspects 
of coral ecology can be assessed. This work 
could then be used to predict the role of climate 
change in the condition of coral reefs globally, 
as they approach Gulf-like temperatures over the 
coming century of climate change. In addition 
to providing an opportunity for understanding 
the ecological patterns that result from extreme 
temperatures, the Gulf also provides a substan-
tial opportunity to investigate the molecular and 
physiological mechanisms being used by corals 
and reef-associated fauna (invertebrates, fishes, 
etc.) to allow them to persist in this extreme 
environment, as well as an opportunity to explore 
whether these traits might be brought to other 
regions through assisted migration, cross-fertili-
sation, or transgenic means. 

These opportunities to use the Gulf as a model 
ecosystem to explore the implications and poten-
tial amelioration of future climate change impacts 
in other regions have generated considerable 
regional and international scientific attention in 
the last several years.  A recent meta-analysis of 
publications on Gulf coral reefs found that of the 
270 papers published in the past half-century, 
over half were published in the last 10 years (the 
first came out in 1964). In addition, the meta-
analysis also found that the interest in Gulf coral 
reefs is rapidly accelerating, with more papers 
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Figure 2    Diverse coral and fish communities associated with nearshore reefs at Al Harf, Oman, in the Strait of 
Hormuz at the entrance to the Persian Gulf (cf. map in Figure 1).

400 p.p.m. in April 2014 – and continue on an 
upward trajectory. 

In association with increases in CO2, there has 
been a general trend towards rising sea-surface 
temperatures and a concomitant global increase 
in the number of mass coral bleaching events. As 
a result of such mass bleaching events, as well as 
impacts from various other natural and anthro-
pogenic stressors, coral reefs throughout most 
of the tropics have undergone significant decline 
in the past several decades. It is projected that 
coral reefs will continue to degrade as seas con-
tinue to warm under increasing atmospheric CO2 
loads; many global climate scenarios predict the 
collapse of modern coral reefs by the middle of 
this century.

The degree of impact that future climate change 
will have on coral reefs will be contingent on 
whether or not society acts to reduce atmos-
pheric CO2, how the atmosphere–ocean system 
(which is still not well understood) will respond 
on a physico-chemical basis to such warming, 
and how the organisms which compose and live 
in association with coral reefs react to a rapidly 
changing climate. If coral reef fauna are capable 
of quickly acclimating or even adapting to climate 
change over the long term, there may be hope for 
their continued persistence; if not, they are likely 
to degrade and disappear in our lifetime. 

The hottest reefs on Earth
Corals in the Persian Gulf survive the highest 
temperatures known to be experienced by coral 
reefs globally, with maximum daily sea-surface 
temperatures in summer often exceeding 36 °C. 
Corals in the southern Gulf – where conditions 
are most extreme – can experience several 
months a year at temperatures exceeding 34 °C. 
By contrast, the majority of corals making up the 
Great Barrier Reef (Australia) and the Meso-Amer-
ican Reef (Caribbean Basin) would suffer mass 
bleaching and significant mortality if exposed 
to water temperatures of 32 °C for a single day. 
However, even within these systems, corals found 



Ocean Challenge, Vol.20, Summer 2014 51

published in 2012 than at any other time in the 
history of Gulf reef research: in fact, 10% of the 
total number of papers focussing on Gulf reefs 
published up until 2012 came out in that year.

Gulf reefs as models for a warmer future
The rapidly growing interest in examining the fac-
tors which allow Gulf reefs to live in one of the most 
thermally extreme environments in the world has 
produced unique insights into how extreme temp- 
eratures impact coral and reef fish communities.

Coral communities in the Gulf are a unique 
byproduct of their environment.  They are low in 
diversity and tend to be dominated by more ‘toler-
ant’ coral taxa (faviids and poritids* in particular), 
while more environmentally sensitive groups, such 
as the acroporid staghorn corals, are relatively 
under-represented compared with elsewhere in 
the Indo-Pacific. In most areas in the Gulf, corals 
do not form true reefs, but are better described as 
‘coral carpets’, where individual colonies grow on 
exposed rocky substrates rather than building on 
older dead coral skeletons. These types of commu-
nities are particularly common in the southern Gulf 
where conditions are most extreme, and recurrent 
sea-surface temperature anomalies cause reef die-
offs on a regular basis, preventing the formation of 
a true reef-building framework (Figure 3).

Gulf coral colonies are on average smaller in size 
relative to their counterparts living in more benign 
conditions outside the area. The absence of larger 
sized colonies within the Gulf indicates that most 
individual colonies may not survive for the lengths 
of time they do in areas outside the Gulf, as a 
result of the extreme nature of the Gulf environ-
ment and the recurrent mass mortality events. 
Despite the generally smaller size of colonies, 
coral cover in the Gulf can be quite high in some 
areas, and is often particularly dense in areas 

where just one or two stress-tolerant species 
dominate coral communities.

A number of studies have shown that, like the 
coral communities, reef fish communities in the 
Gulf are species-poor, and the abundance of 
fish is low, in comparison with reefs in the Gulf 
of Oman and the Arabian Sea – bodies of water 
which undergo much less extreme  seasonal 
changes in temperature.  On average, reef fish 
in the Gulf are smaller than their conspecifics 
(fish of the same species) outside the Gulf.  As a 
result of the lower abundance and smaller size, 
the biomass of fish inhabiting reefs in the Gulf 
is significantly lower than the biomass observed 
on reefs outside the Gulf, even in the absence 
of fishing activity. All this suggests that as sea-
surface temperatures rise, other regions are 
likely to experience reductions in reef fish size, 
abundance, biomass and diversity. Given that 
reproductive output in fish is linked to maternal 
size and condition, it is likely that these shifts in 
fish demographic structure will result in reduc-
tions in the supply of larvae to replenish reef 
fish populations.  

As well as causing structural changes to reef 
fish communities, extreme temperatures also 
appear to affect how fish communities function 
on reefs in the Gulf. In general, fish observed on 
reefs in the Gulf tend to have a lower affinity for 
particular live coral than those on reefs outside 
of the Gulf, with Gulf communities instead dom-
inated by fish that are using reefs opportunisti-
cally rather than by species that have obligate 
associations with live coral. This is likely to be a 
reflection of the unique structural nature of the 
Gulf’s coral communities, where most reefs are 
relatively flat and are dominated by mound and 
brain corals rather than structurally complex 
staghorn corals.

*Most faviids are 
known as brain corals, 
while poritids are 
generally mound-like.

Figure 3    Ras Ghanada Reef, north-eastern Abu Dhabi, UAE, with a ‘coral carpet’ of poritid corals covering  
a rocky substrate.

Coral carpets are 
found where repeated 
coral die-offs 
caused by extreme 
temperatures  
prevent a reef 
framework from 
building up  
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outside the Gulf, with much of this tolerance due 
to differences in the aerobic physiology of fish 
adapted to the Gulf’s extreme temperatures. 

There has also been groundbreaking research on 
the symbiotic relationships between corals and  
the algae known as zooxanthellae, that live within 
the cell walls and provide essential energy for the 
growth and survival of corals. Recent research 
in the Gulf has demonstrated that several coral 
species there have associations with types of 
algae that are unique to this region. Some of 
the coral species found within the Gulf have 
extremely high fidelity to one specific type (or 
‘species’) of zooxanthellae wherever they occur 
in the world. However, an exception has been 
found within colonies in the southern Gulf, where 
a unique symbiotic relationship between a coral 
and particular species of zooxanthellae has been 
found. Overall, most coral species, surprisingly, 
are not associating with types of zooxanthallae 
that have traditionally been described as ‘heat 
tolerant’, but rather are associated with a strain of 
zooxanthellae not recognised as thermally tolerant. 
Why these unique patterns should occur in the 
Gulf is under intense study at the moment; there 
are also a number of studies which are explor-
ing the role that the coral host (as opposed to 
the zooxanthellae) play in thermal tolerance, 
as well as cross-breeding experiments which 
explore whether these thermal traits are heritable 
and could perhaps be bred into corals in other 
regions. Obviously there is much that the unique 
fauna of the Gulf can still teach science.   

The collapse of Gulf reefs
Since the 1970s there has been rapid and dra-
matic economic and population growth through-
out the Gulf as a result of oil and gas wealth, with 
the expansion of cities occurring mainly along 
the coastline. Given the small, interconnected 
nature of marine systems in the Gulf, the already 
fragile reefs in this area have been under increas-
ing threat from pressures associated with human 
activities and climate change.  

Among the most severe and widespread impacts 
to reefs regionally occurred in the mid-1990s, 
when mass coral bleaching and mortality 
occurred as a result of elevated sea-surface 
temperatures. During 1996 and again in 1998, 
summer temperatures were over 2 °C higher than 
their normal summer maxima, with sea tempera-
tures as high as 37.7 °C observed in the southern 
Gulf.  Although Gulf coral fauna represent a resil-
iant subset of communities compared with those 
observed elsewhere, the majority of these species 
were already living at the margins of their thermal 
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The diet of reef fish in the Gulf also often differs 
from that of conspecifics elsewhere, reflecting 
differences in availability of food items grow-
ing on and living amongst reefs within the Gulf 
as well as different ecological pressures (e.g. 
competition among a distinct suite of species). In 
general, fish communities in the Gulf tend to be 
more heavily dominated by grazing herbivorous 
fish and piscivorous predators than are com-
munities outside the Gulf, while planktivores, 
macroinvertivores, and general omnivores tend to 
be less well represented.  Overall, these obser-
vations on the unique structural and functional 
attributes of reef fish communities in the Gulf tell 
us much about how extreme environmental con-
ditions affect reef fish assemblages, and inform 
us of potential changes to expect in other regions 
as they warm under climate change.

The distinctive nature of Gulf corals and their 
associated fish populations provides insight 
into how coral reef communities in other regions 
might change as temperatures rise in the coming 
decades. 

Expanding areas of coral reef science
One area of reef science that has shown particu-
larly strong growth in the Gulf in recent years is 
molecular biology/physiology, as science shifts 
from describing ecological patterns to trying to 
identify the mechanisms that allow reef fauna to 
survive in these incredibly extreme conditions. 
Recent work on a number of different species of 
coral reef fishes has demonstrated that Gulf fish 
can survive at substantially higher temperatures 
than individuals from the same species from just 

Figure 4   Upper   Large stands of table corals still 
dominate reefs near offshore islands, such as this reef 
at Sir Bu Nair island, UAE.   Lower  Since the 2010 
coral bleaching event, eroding skeletons are all that 
remain of table corals at the Bulthama reef in Bahrain.     

With the exception 
of those around 
offshore islands, 

table corals have 
been virtually lost 

from the Gulf 
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Most coastal cities 
in the Gulf now 
have more artificial 
coastline than 
natural coastline
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tolerance and these extreme temperature anoma-
lies pushed many corals over the brink. 

By far the most severe impacts were felt by the 
table-like staghorn corals that had been the dom-
inant corals on most reefs in the southern Gulf 
prior to these events (Figure 4). These sensitive 
corals were virtually eliminated from most reefs 
in the southern Gulf, with only small pockets 
remaining in surrounding offshore islands, where 
water was deeper and temperature spikes less 
extreme. Because these species made up the 
majority of live coral on reefs prior to the high 
water temperature events, the bleaching and 
subsequent mortality of these species resulted in 
a dramatic reduction in the amount of live coral, 
with more than 90% of total live coral lost from 
reefs throughout many hundreds of kilometres of 
coastline in the southern Gulf by the late 1990s. 
Although all taxa were affected by bleaching and 
mortality, the more stress-tolerant taxa, such 
as the faviid brain corals and the poritid mound 
corals, were impacted to a lesser extent, and this 
formerly subordinate group of corals became 
the most common survivors in reef communities 
(Figure 3). As a result, what remained after the 
late 1990s were extensive areas of dead coral 
reef framework throughout the Gulf with remain-
ing coral communities characterised by low live 
cover, low diversity, and dominance by only a 
relatively hardy subset of what had once existed.

In the years following the devastating 1996 and 
1998 bleaching events, recovery began to occur 
in some coastal reefs, as staghorn coral larvae 
began seeding the area from offshore populations 
and juveniles started recolonising dagraded near-
shore reefs.  However, weaker but still significant 
coral bleaching events occurred again in 2002, 
2007, 2010 and 2011, further reinforcing the 
dramatic changes that had occurred earlier and 
often reversing the little recovery that had taken 

place.  As a result, most areas that were formerly 
described as reefs – and are still labelled as such 
on many maps – are now large tracts of algae-
covered dead coral skeleton slowly being eroded 
into sand over time.  What does remain of ‘healthy’ 
coral reefs today should be recognised for what 
they are: a vestige of their former state. 

The widespread and long-lasting decline of reefs 
in the wake of bleaching events in the late 1990s 
has been further exacerbated by the expansion 
of large-scale coastal development throughout 
the Gulf (Figure 5). Coastal modification, chan-
nelisation, and infilling had been occurring to 
some extent for the past half a century as the oil 
and gas industry grew, but the scale of coastal 
development has particularly accelerated in the 
last decade. Such development is epitomised 
by the construction of a number of ‘iconic’ and 
mega-scale real estate developments such as the 
Palm Islands in Dubai, United Arab Emirates, the 
Pearl in Qatar, Durrat al Bahrain in Bahrain, Half 
Moon Bay in Saudi Arabia, and Sabah Al Ahmed 
City in Kuwait. In most cases these projects have 
resulted in the reclamation, dredging, and/or infill-
ing of many square kilometres of coastal habitat, 
often in areas with fringing coral communities. 
Such development has been so widespread and 
at such a grand scale that most coastal cities in 
the Gulf now have more artificial coastline than 
there was natural coastline historically. This scale 
of development has come at a high cost to marine 
ecosystems, partly because of the loss of habitat, 
but also because sediment in the water column 
causes severe stress to corals by reducing the 
efficiency of their photosynthesis and feeding, 
and by increasing the energy costs associated 
with producing their protective mucus coatings.

Expansion of coastal development could not have 
occurred at a worse time for coral reef communi-

Figure 5   Left   Changes to the coastline of northern Bahrain between 1973 and 2012. Large additions of 
reclaimed land around the city of Manama have added over 10% to the original area of the island nation.   
Right   Aerial view of villas on the artificial Palm Jumeriah Island, Dubai, UAE.
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Similar declines have been observed around 
virtually all major coastal cities in the Gulf, and 
there is widespread recognition that unless the 
rapid growth of coastal development is reined in 
soon, near-shore coral reefs are likely to cease to 
exist in many areas of the Gulf.

Human activities are also having widespread 
impacts on the coral reef ecosystems in the 
region through introduction of invasive species 
via the exchange of ballast water from ships. 
The largest ever harmful ‘red tide’ algal bloom 
to enter the Gulf occurred in late 2008 and 
lasted until mid-2009. This bloom, caused by the 
dinoflagellate algae Cochlodinium polykrikoides, 
probably introduced by ballast water discharge, 
spanned an area from the southern Gulf of Oman 
through to the Strait of Hormuz into the central 
Persian Gulf. In areas where the bloom was most 
dense, anoxic conditions occurred and resulted in 
mass die-offs of corals and fishes, with particu-
larly devastating impacts on the extensive and 
diverse reefs in southern Iran and parts of the UAE 
(Figure 6).  Here, several reefs experienced loss 
of over half of their coral reefs and declines in fish 
abundance by as much as 90%. These formerly 
extensive reefs soon became dominated by filter-
feeding tubeworms and algae, and even now, 
more than five years later, there has been only 
limited recovery of coral on many of these reefs. 

Managing a unique and fragile ecosystem
As a result of the increase in magnitude and fre-
quency of natural and anthropogenic stressors, 
the global assessment in Status of Coral Reefs 
of the World considers reefs in the Gulf region to 
be ‘among the most damaged in the world’, with 
over 70% of Gulf reefs considered ‘effectively 
lost’ (Figure 7). Widespread recognition of the 
rapid degradation and loss of such a unique and 
important ecosystem has led to urgent calls for 
improved regulation and management. In recent 
years there has been increasing attention given 
to regional reef conservation and management in 
the Gulf, with the number of publications on this 
topic doubling between 2007 and 2012. Conser-
vation and management is also now the second 
most common theme for reef science literature 
in the Gulf (after articles reporting results of eco-
logical surveys), and according to a recent survey 
of practising scientists working in the region, 
among one of the highest priority areas for future 
coral reef research. 

The Gulf represents one of the most environmen-
tally distinct marine environments in the world 
and it is of considerable economic importance to 
the countries which share it.  However, histori-
cally marine conservation and management in 
the region has been plagued by a number of 
inadequacies that have led to the current situa-
tion. A persistent undervaluation of the marine 
environment, coupled with lack of awareness of 
the potential threat it faces from human activ-

Figure 6   Aerial photo of the harmful algal bloom 
that occurred in coastal waters of the UAE in 
2008/2009. (The ‘haze’ is dust in the atmosphere.)

ties in the Gulf, with near-shore reefs throughout 
the region already in a precarious state. In Dubai, 
for example, the reef in the Jebel Ali Marine 
Reserve (western Dubai) was beginning to show 
signs of recovery as early as 2000, with numer-
ous juvenile staghorn colonies establishing on 
the remnants of preceding reefs. However, in 
2004 the Palm Jebel Ali (the first of the three 
proposed islands within the Palm Island devel-
opment; cf. Figure 5, right) was constructed 
directly within the marine reserve, burying an 
estimated 8 km2 of live coral reef habitat.  Despite 
these impacts, small patches of reef persisted 
further to the west in Dubai (near the border 
with Abu Dhabi; Figure 1). In the following years 
the staghorn corals did show strong growth in 
those areas, and within a decade of the 1996 
bleaching event had returned to dominance 
on these patch reefs. This recovery was short 
lived, because in 2007 development of the Dubai 
Waterfront project began, and the construction of 
a causeway resulted in direct burial of corals, and 
sediment-plume induced loss of corals, from the 
densest and most diverse sections of what reefs 
remained in Dubai. Today, of the >10 km2 of reef 
that once existed here, all that remain are a few 
degraded patches peppering the coastline. 

The decline of near-shore coral reefs is not 
isolated to Dubai, but has occurred throughout 
the Gulf. The Kingdom of Bahrain once contained 
among the most diverse and extensive coral reefs 
in the southern Gulf. However, since the 1970s 
there has been dredging of channels through 
reefs, burial of near-shore reefs through infilling, 
blasting of reefs during seismic oil exploration, 
and indirect loss of more distant offshore reefs 
through sedimentation from coastal development 
on the mainland. As a result of these stressors, 
as well as later bleaching events, live coral cover 
is now almost non-existent on the formerly exten-
sive reefs that once bordered this island nation. The extensive   

‘red tide’ 
 of 2008–2009 

was particularly 
devastating  

for corals off  
the UAE and Iran
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ites, have resulted in public policies focussed 
on intensive coastal development at the cost 
of environmental sustainability. Environmental 
legislation has been slow to evolve and is weakly 
regulated in many cases, with the benefits of 
economic development often considered more 
important than environmental conservation and 
sustainable development. Where management 
interventions have occurred, they have often 
been in response to events that have already 
occurred.

If the overall status of reefs in the Gulf is to 
improve significantly there needs to be a shift 
towards more proactive management of marine 
systems, with decision-making that is data-driven 
and informed by large-scale and long-term reef 
monitoring programmes. Currently, there are only 
a handful of isolated reef-monitoring programmes 
in the Gulf. It is only with the establishment of 
a cohesive, collaborative region-wide coral reef 
monitoring network that these unique ecosys-
tems can be managed and conserved for future 
generations. Such a monitoring programme will 
only be successful if it is developed and oper-
ated by Gulf nationals. Although there has been 
incredible growth in reef science in recent years 
in the Gulf, more than half of all articles pub-
lished have been authored by visiting scientists 
and consultants from outside the region. While 
this has led to a better understanding of how 
these reefs are structured and function, such 
studies often provide only a snapshot in time and 
space that is not particularly useful for driving 
decision-making. It is only with the establishment 
of a spatially widespread and temporally sequen-
tial monitoring programme that trends can be 
documented, data-driven management decisions 
can be made, and the effectiveness of interven-
tion can be assessed. There is also a pressing 
need for more public awareness of, and engage-
ment in, environmental decision-making. While 
scientific knowledge of regional reefs has grown 
in recent years, this has not generally translated 
into a better informed public who might act as 
advocates for these ecosystems. Additionally, 
public participation in decision-making processes 
is almost non-existent due to the highly cen-
tralised role played by governments, the limited 
freedom of media in highlighting environmental 
concerns, and the general lack of publicly avail-
able environmental data. 

The Gulf’s geography and the continued cumula-
tive impacts of industrial, infrastructure-based, 
residential and tourism development activities, 
combined with climate change impacts, will 
synergistically amplify the already rapid decline in 
the health of marine ecosystems. What can Gulf 
countries do to better prepare themselves for 
the potential impacts of climate change on their 
coastal and marine areas? Urgently needed are 
forward-looking, proactive and adaptive manage-
ment programmes and strategies that protect 

vital ecosystem goods and services, are based 
on reliable data, and can be used to assess cur-
rent and future risks. At the same time, countries 
need to address climate-change drivers, e.g. by 
cutting carbon emissions, curbing water use, 
reducing energy demand, and promoting renew-
able low carbon energy sources. 

Generally, there are few disincentives in place to 
slow the pace of coastal development in the Gulf.  
The construction cost of coastal development in 
the Gulf’s shallow waters is relatively low com-
pared with many other regions, financial rewards 
for developing shoreline real-estate are high, and 
the regulatory system for reviewing, controlling, 
and limiting development is weak. Jurisdictions 
responsible for managing and regulating coastal 
areas are often highly fragmented, and this has 
led to small-scale and short-term planning which 
is not environmentally sustainable in the long run.  
Ideally, this situation could be improved by devel-
oping legislation and policies that apply a more 
integrated, long-term and large-scale view of the 
coastal zones and that provide strong incentives 
for their sustainable development, particularly 
near highly sensitive ecosystems such as coral 
reefs. A key first stage in this process will be 
the strengthening of the legal and regulatory 
framework for Environmental Impact Assess-
ments (EIAs) for proposed projects. Historically, 

Figure 8   Luxury villas on the man-made Palm 
Jumeirah island, Dubai, UAE.

Figure 7   An assessment of the status of reefs 
globally versus that in the Gulf (adapted from data 
in Status of Coral Reefs of the World). 
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approaches should be given high priority in future 
deliberations for coastal planning and manage-
ment, serving as a model on which to continue to 
improve in the coming years.

It is not yet the end for the Gulf’s valuable coral 
reef systems, but the rate and extent of degrada-
tion and losses that have occurred in the past 
decade should be a dire warning that we need 
action now if we are to stem further decline and 
promote recovery of this ecologically unique and 
scientifically important ecosystem.
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the EIA process in the Gulf has been weak as 
a result of inadequate regulatory requirements.
They are often conducted after construction has 
begun, they have focussed on isolated impacts 
rather than cumulative impacts of neighbour-
ing projects, they have generally ignored social 
aspects of environmental assessment, and are 
not generally supported by robust sampling pro-
grammes. Improvement of the EIA process will 
be a critical first step in enhancing conservation 
of the remaining reefs in the Gulf.

Previous experience has shown that low levels 
of trans-boundary cooperation, combined with 
deficiencies in institutional arrangements for 
bringing key stakeholders to the table, has made 
it difficult for this region to develop integrated 
solutions to the problem of declining coral reefs. 
However, the only sensible way forward to 
healthier marine ecosystems lies in the adop-
tion of a common approach to managing the 
Gulf. Regional cooperation is essential if prior-
ity environmental concerns for coral reefs are 
to be addressed successfully. There are several 
regional governmental organisations that could 
take a lead role in achieving this, but none has 
done so yet.

Do coral reefs in the Gulf have a future? 
There have been some developments recently 
that suggest the situation may improve for coral 
reefs in the Gulf. Numerous regional and inter-
national reef scientists are in the process of 
initiating dialogue and collaboration through the 
recently established Mideast Coral Reef Society.* 
There has also been rapid growth in regionally-
focussed reef science conferences and technical 
training workshops, and discussions are ongoing 
about the establishment of a region-wide reef 
science and monitoring network.  Although these 
initiatives are relatively small-scale and embry-
onic in nature, their rapid recent growth does 
illustrate that there is a wide regional interest in 
understanding and conserving these ecosystems. 
There has also been an increased interest in 
establishing and strengthening marine protected 
areas (MPAs). While MPAs will not solve all prob-
lems, they do provide a framework through which 
stronger and more effective management may 
become established over time. 

There is hope for Gulf reefs. An opportunity 
exists for institutions and governments within the 
Gulf to improve their current management prac-
tices and limit development pressures, so serving 
as model environmental stewards for surrounding 
nations. In fact, some Gulf countries have already 
taken innovative steps to mitigate environmental 
impacts of development projects. For example in 
Kuwait and Qatar, multidisciplinary approaches 
and design teams including marine civil engi-
neers, oceanographers, architects and biologists 
have helped limit the negative environmental 
impacts of certain coastal developments. Such 

*The Mideast 
Coral Reef Society 
is an association of 
researchers and 
members of govern-
mental, non-govern-
mental, academic, 
industry and private 
sector organisations 
with an interest in 
a broad range of 
aspects of Middle 
Eastern reefs, includ-
ing the Persian Gulf, 
the Sea of Oman, the 
Gulf of Aden, and the 
Red Sea.
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