Reef Conservation

Chris Aslett
Anthropogenic activity is now a lesser threat
to reef ecology. Sodium cyanide was squirted
into coral heads to retrieve stunned
ornamental fish instigating coral bleaching
and mortality (Jones & Steven 1997). Large
corals heads were dried on sunny beaches to
sell to holidaymakers (Afiabieza et al. 2010).
However, construction, new port installations,
and land reclamations routinely destroy reefs
(Foster et al. 2010).
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A platform reef captured during mild bleaching otherwise
pristine with ultra-low nutrients and sedimentation
characterised by a wealth of competing species. The Red
Sea, Arabian Sea, Gulf of Aden, or Sri Lankan waters.

Early in the millennium, The Marine Aquarium
Council (MAC) provided monetary incentives
for collectors to catch fish in environmentally
sound and sustainable ways. They used hand
nets whilst recording detailed information.
Each MAC-accredited fish was given a log
number. Its journey from ocean to retail store
was entirely traceable (Rubec et al. 2004).
MAC was dissolved in 2008 and has not been
replaced.

In 2004, The International Marine Alliance
(IMA) in Southeast Asia and the Philippines set
up Territorial Use Rights in Fisheries (TURFs)
for local people as part of The Coastal
Communities Empowerment Project. IMA and
local government supervised fisheries 15
kilometres inshore, facilitating small-scale
collection of marine specimens and the
mariculture of coral fragments and living rock
for the ornamental aquarium industry (Rubec
et al. 2004).

Poverty-stricken people have few choices.
Some scientists think reef aquaria can be
stocked with 100 percent captive bred and
cultured specimens (Berger, personal
communication).

Few reef fish breed in captivity (Pouil et al.

2020). MAC’s and IMA'’s philosophies were to
inspire local fishermen and collectors to view
the reefs as a source of income that would
provide for their families for many
generations. Food fish are worth ten times less
than ornamentals. Collectors are incentivised.
If locals do not view the reef as a valuable
resource to nurture, they will be forced to
revert to old behaviours.

Why did MAC fail?

People who are paid well have choices, and the
industry must operate on some form of trust.
Specimens do not require such a rigorous
paper trail. Conscientious collectors will police
those who plunder because it affects their
livelihood.

Most hobbyists are motivated by specimen
health and cost. A MAC log number does not
elevate value when a healthy fish in a
neighbouring tank costs four times less. MAC
failed to educate the supply chain leaving
aquarists in the dark. Retailers were told that
MAC’s conservation initiative supplied
accredited fish that could be traced to the
supplier, none of which motivates the
customer to pay four times more. Corals were
not accredited, and most MAC-supplied fish
were plentiful tank-bred clownfish.

A likely wild common clownfish, Amphiprion ocellaris.

Reef hobbyists want a fantastic display
without breaking the bank but education is
key. The end user will be prepared to pay a
little extra if they know the fish or coral was
collected sustainably and ethically.

Exporters, hobbyists and retailers will have a
greater chance of success by reading the most
comprehensive all-you-will-ever-need-to-know

resource for maintaining captive reef species.
The author has written a soon-to-be-published



volume, The Complete Reef Aquarist,
distributed by Reef Ranch Publishing Ltd. This
conservation manual comprising 750 full-sized
pages with 1,300 compelling images, will be
supplied to all exporters contributing
significantly to reef conservation (ISBN
9781399944489).
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Bleaching

Local terrestrial activities impact inshore reefs
and bleaching has weakened corals increasing
disease and parasitisations (Baker et al. 2008).
Scientists have identified coral refugia
exposed to extreme temperatures merely once
every decade, a period necessary for coral-
cover restoration. Nevertheless, a predicted
increase of 2°C globally will overwhelm all
current locations (Berger, personal
communication; Dixon 2022). Furthermore,
deep mesophotic reefs below 40 metres, where
light-demanding corals can exist in optimised
light-harvesting forms, are exposed to
temperature anomalies, albeit less severe
(Frade et al. 2018). Inshore turbid waters may
lessen sunlight penetration (irradiance
downwelling) but transform far blue light to
bleaching frequencies of yellow and green
(Jones et al. 2021). Seawater turbidity is
diminished in winter, spring/summer
phytoplanktonic blooms sequester sunlight,
and surplus symbionts self-shade (Austin &
Petzold 1986; Byun et al. 2014). Coral refugia
may subsist if farming occurs inland and local
authorities discharge sewage responsibly.

Artificial Upwellings (AU)

It was proposed that artificially sustained
nutrient-rich upwellings of cooler oxygen-
diminished water would provide temporary
respite from extreme temperatures (Feng et al.
2020). Black Band disease coral pathology is
caused by hydrogen sulphide gas (H.S)
beneath a cyanobacterial mat (Rosenberg &
Ben-Haim 2002). Prologued periods of suboxic
water instigate the evolution of hydrogen
sulphide within coral heads and reef
substratum, exposing corals to lethal
hydrosulphide ions (HS; Weber et al. 2012;
Yang et al. 2019). Such poisoning is likely
mitigated by the limitless dilution offered by
open water, albeit daylight-to-darkness
instigates remarkable declines in dissolved
oxygen (DO;) and pH within coral flesh
(Laurent et al. 2013). Suboxic coral boundary
layers will likely trigger hypoxia proving fatal
to oxygen-respiring organisms (Weber et al.
2012).
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Nutrient enrichment has profound effects on
reefs transforming coral-dominated
ecosystems to those displaced by macroalgae
(Barile & Lapointe 2005; Lapointe et al. 2010;
Honig & Mahoney 2016). Such shifts are
virtually irreversible because macroalgae
prohibit coral larval recruitment. Reefs require
approaching sustained nutrient-limitation to
revert (Schmitt et al. 2019). Nature provides
merely transitory upwellings. Most reefs are
unable to tolerate enriched nitrogen (N) and
phosphorus (P; Cruz-Pifién et al. 2003; Balling
et al. 2008; Houlbréque & Ferrier-Pages 2009;
Dunn et al. 2012; Cunning & Baker 2013;
Angelo & Wiedenmann 2014; Ferrier-Pages et
al. 2016; Hall et al. 2018).

Injustice

Poverty is rife in the tropics. People’s daily
preoccupation is to feed their families.
Scientists  suggest introducing marine



protected areas (coral refugia) without
providing alternative income. Scientists
suspect coral refugia are not an effective long-
term solution (Berger, personal
communication; Dixon 2022). Farmers may
only have lagoon-adjacent land, fishermen will
be forced to relocate or fish further out to sea,
and local economies may have insufficient
funds to modify sewage discharge or be willing
to prosecute citizens for mere survival. Such
legalisation causes civil unrest. Reefs are likely
to be exploited, and corals may become
contraband.

A reef dominated by Halimeda species of calciferou
macroalgae. A likely consequence of enriched phosphorus

(P).

Microplastics

Microplastic =~ surfaces readily  absorb
ubiquitous oceanic toxins (Benton 1995;
Kubota et al. 2005; Santos et al. 2005; Ivar do
Sul & Costa 2007; Santos et al. 2008).
Microplastics enveloped in toxins from ship
hull antifouling treatments and fibreglass,
including organotin derivatives, styrene, and
bisphenol A, are carried into the mouths of
feeding reef-building corals at the same rate as
zooplankton (Alexander et al. 1988; Abd
ElMalek et al. 1990; Ashton et al. 2010; Hall et
al. 2015; Koyama et al. 2016; Vitku et al. 2016).
The latter are abundant only at night.
Profoundly bleached corals must acquire all
their sustenance from zooplankton (Palardy et
al. 2008). Microplastics remain endogenous,
becoming tissue-bound (Hall et al. 2015).
Intuition suggests polyps with gastric cavities
bursting with microplastics cannot feed; hence
profoundly bleached corals are unlikely to
survive.

Hope

Nothing influences coral bleaching more than
sunlight and heat. Cloud cover attenuates
solar radiation by as much as 50 percent (Crisp

Abd ElMalek, M., Messiha, N. &
Ayoub, M. (1990) Modern

antifouling compositions Part IV compositions.

Controlled release, less hazardous,
low cost highly efficient antifouling
Pigment & Resin

1997). Low-level maritime cloud brightening
using droplets of seawater, cools by increasing
albedo (planetary reflection). Computations
suggest global temperatures would be
stabilised for several decades, at 0.055 percent
atmospheric CO, (currently 0.04%; Latham et
al. 2008, Latham et al. 2012). The efficacy and
economics of tropical cloud seeding warrants
meaningful investigation because electric
aeroplanes are now equipped for short-haul
flights (Airbus.com; Chen et al. 2019; Mingkai
et al. 2022).

Corals and symbionts manufacture a vast
array of photoactive and fluorescent proteins
absorbing higher frequencies and fluorescing
lower. Far blue light-receiving corals in deep
water may sequentially use such molecules to
generate more  valuable frequencies,

facilitating “cooler” growth in offshore
clearwater (Bollati et al. 2017; Smith et al.
2017).

Plastic bttles 6n a i)each, Umkomaas, KwaZulu-Natal,
South Africa.

There has been a 78 percent increase in larval
coral recruitment north and south into
subtropical regions. Corals are migrating
poleward. Many taxa remain absent; however,
it is too early to draw firm conclusions or
predict outcomes (Price et al. 2019).

Conservation empowers local people and
grants marine rights (Ban & Frid 2018).
International law demands worldwide
scientific collaboration governing global
marine resources overturning countrywide
initiatives (Harden-Davies & Serdy 2018). Reef
Ranch Publishing Ltd disseminates
substantiated evidence to support reef
aquarists, objective scientific investigations,
and exporters.
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