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Abstract	
	

Corals	 all	 over	 the	world	 are	 diminishing	 quickly	 due	 to	 ocean	 acidification	 and	 from	
human	causes.	Future	predictions	 state	 that	 coral	 calcification	will	decline	by	78%	by	
2100	 due	 to	 greenhouse	 gas	 emissions	 (Rinkevich.	 2015);	 if	 the	 corals	 disappear	 our	
oceans	will	 suffer.	 	Once	corals	die	or	become	damaged,	healing	and	 the	 rebuilding	of	
their	calcium	carbonate	structure	takes	far	too	long;	this	means	corals	are	diminishing	
far	 faster	 than	 they	 are	being	 replenished.	A	new	 scientific	 process	 called	 electrolysis	
has	since	been	discovered	that	may	be	the	only	chance	for	corals	to	gain	any	ground	in	
rebuilding	 themselves.	 Electrolysis	 is	 the	 process	 of	 using	 electric	 current	 to	 create	
environments	 with	 high	 concentrations	 of	 calcium	 and	 carbonate	 ions	 in	 order	 for	
natural	calcification	to	occur.	However,	electrolysis	is	not	a	well-known	practice,	nor	is	
it	 heavily	 experimented.	 This	 paper	 discusses	 the	 process	 of	 electrolysis	 and	 the	
benefits	of	such	a	practice.	The	main	goal	of	 this	paper	 is	 to	prove	 that	 the	process	of	
electrolysis	to	rehabilitate	corals	should	be	used	on	a	global	scale.			
	
	

1.	Introduction	

Corals	have	begun	to	parish	rapidly;	in	fact,	they	are	vanishing	so	quickly	that	it	is	hard	to	
balance	these	losses	with	the	growth	of	new	corals.	Over	the	last	decade	however,	the	
process	of	electrolysis	has	come	forth	as	a	possible	solution.	Electrolysis	is	the	process	in	
which	electric	current	is	used	to	grab	calcium	and	mineral	ions	from	the	seawater	that	then	
accumulate	onto	a	pre-made	structure	in	order	to	catalyze	the	growth	of	corals	(Treeck	and	
Schuhmacher	1999).	The	process	of	electrolysis	has	proven	to	increase	coral	growth	rate	
(Sabater	and	Yap	2002)	and	to	provide	stronger	corals	that	can	withstand	higher	levels	of	
physical	damage	(Romatzki	2014).	Growing	coral	under	electrolysis	has	increased	growth	
rates	to	two	or	even	six	times	higher	than	those	without	the	aid	of	electrolysis	(Stromberg	
et	al.	2010).	However,	electrolysis	is	a	new	and	still	developing	process	and	so	the	long-
term	effects	are	still	unknown.	With	so	much	uncertainty	in	the	process,	the	primal	
environmental	conditions	for	which	electrolysis	functions	effectively	within	are	not	yet	
known.	Other	uncertain	factors	include:	which	coral	species	are	more	suitable	for	
electrolysis,	the	strengths	of	electrical	current	that	provide	efficient	results,	and	at	what	
depths	electrolysis	should	be	performed	(Romatzki	2014).	So	far,	electrolysis	is	the	only	
solution	that	has	come	remotely	close	to	fixing	our	diminishing	coral	problem	and,	as	such,	
it	is	vital	that	electrolysis	examined	further	so	that	it	may	become	a	common	practice	
around	the	world.	If	more	people	do	not	learn	about	electrolysis,	the	corals	will	continue	to	
diminish	faster	than	they	are	being	replenished.	The	purpose	of	this	review	is	to	underline	
the	benefits	of	electrolysis	on	coral	growth,	to	provide	a	clear	report	of	the	diverse	
conditions	that	electrolysis	can	be	used	in,	and	to	help	prove	that	electrolysis	is	beneficial,	
even	in	long-term	instances.	Electrolysis	needs	to	be	a	common	practice	globally	and	
should	be	implemented	immediately	to	start	repairing	the	diminishing	coral	population	
before	it	is	too	late.		
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2.	Why	are	Corals	in	Danger?	

Large	amounts	of	coral	are	disappearing	due	to	mining,	oceanic	oil	drilling,	dynamite	
fishing,	waste	run-off,	and	even	from	stress	of	scuba	divers	(Treeck	and	Schuhmacher	
1999).		However,	increasing	atmospheric	carbon	dioxide	levels	have	become	the	leading	
cause	in	the	destruction	of	corals.	In	order	for	corals	to	grow,	a	natural	process	called	
calcification	must	occur.	Calcification	refers	to	the	chemical	reaction	that	combines	calcium	
and	carbonate	ions	from	seawater	to	form	the	compound	calcium	carbonate	or	CaCO3	–	a	
mineral	that	makes	up	the	structure	of	coral	(Andersson	and	Gledhill	2012).	Since	the	
industrial	revolution,	large	amounts	of	carbon	dioxide	have	been	released	into	the	
atmosphere.	Each	year,	25%	of	that	carbon	dioxide	is	being	absorbed	by	our	oceans	and	is	
disrupting	the	process	of	calcification	(Mcleod	et	al.	2013).	As	atmospheric	CO2	levels	
increase,	the	amount	of	carbon	dioxide	absorbed	by	our	oceans	increases	and	reactions	
forming	carbonic	acid	increase,	releasing	hydrogen	ions	that	subsequently	react	with	
carbonate	ions	and	form	bicarbonate	(HCO3-).	(Mcleod	et	al.	2013;	Figure	1).	The	formation	
of	HCO3-	limits	the	availability	of	carbonate	ions	for	reactions	with	calcium	ions	to	form	the	
calcium	carbonate	structures	of	coral.	

	

Figure	1.	Shows	the	way	in	which	carbon	dioxide	dissolves	into	our	
oceans	and	the	reactions	that	follow	(Mcleod	et	al.	2013).	

3.	What	is	Electrolysis?		
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Two	electrodes	are	used	for	electrolysis:	an	anode	with	a	negative	charge	and	a	cathode	
with	a	positive	charge.	The	two	electrodes	are	positioned	a	short	distance	away	from	one	
another,	with	the	cathode	positioned	on	the	bottom	of	the	seabed	and	the	anode	suspended	
just	above.	Anodes	are	typically	produced	out	of	graphite	(Sabater	and	Yap	2002),	whereas	
the	cathode	is	typically	chicken	wire	or	steel	grids	(Treeck	and	Schuhmacher	1999).	To	
power	the	electrodes,	energy	can	be	supplied	by	plug-ins	from	nearby	land	or	from	
renewable	energy	sources,	such	as	windmills	and	solar	panels	(Hilbertz	et	al.	1996).	A	basic	
set-up	of	a	coral	nursery	undergoing	electrolysis	can	be	seen	in	Figure	2.		

	

	

Figure	2.	Basic	set	up	of	electrolysis	on	a	coral	nursery	(Sabater	and	Yap	2004).	

To	form	the	CaCO3	structure	of	corals,	minerals	are	needed	in	large	quantities	to	react	with	
HCO3-.The	electric	current	flowing	through	both	electrodes	will	create	an	environment	that	
allows	for	minerals	found	in	the	seawater	to	precipitate	on	the	cathode.	The	anode	
possesses	a	negative	magnetic	field	that	increases	its	affinity	for	positive	ions,	thus	drawing	
out	calcium	ions,	which	have	a	2+	charge,	from	the	surrounding	environment	(Sabater	and	
Yap	2004).		The	heat	produced	by	the	electric	currents	at	both	electrodes	allows	for	the	
extraction	of	carbonic	acid	and	the	release	of	carbon	dioxide	to	the	ocean	(Sabater	and	Yap	
2002;	Hilbertz	et	al.	1996).	The	anode	and	cathode	work	together	to	draw	out	high	
concentrations	of	carbonate	and	calcium	ions,	which	allows	for	the	regular	calcification	
processes	to	continue	at	an	increased	rate.	(Sabater	and	Yap	2002).	There	are	three	
processes	that	minerals	will	undergo	to	precipitate	on	the	cathode:	(1)	the	manipulation	of	
concentration	gradients	to	acquire	the	desired	minerals	for	coral	growth	from	the	
surrounding	environment	to	the	location	of	the	electrode,	(2)	an	accumulation	of	cations	
resulting	from	an	increased	concentration	of	electrons,	and	(3)	an	increased	efficiency	for	
energy	production	due	to	the	higher	concentration	of	electrons	around	the	cathode	
(Hilbertz	et	al.	1996	and	Stromberg	et	al.	2010.)		
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Electrolysis	also	creates	a	high	concentration	of	electrons	around	the	cathode	that	corals	
and	other	organisms	can	use	as	cellular	energy	to	increase	their	growth	rates	(Hilbertz	et	
al.	1996).	For	example,	Zooxanthellae	is	an	organism	that	settles	on	the	calcium	
bicarbonate	structure	of	corals	and	shares	a	symbiotic	relationship	with	corals.	The	coral	
supplies	a	home	for	Zooxanthellae,	and	in	return	Zooxanthellae	help	with	the	extraction	of	
nitrogen	from	the	surrounding	seawater,	which	limits	harmful	algae	growth	on	the	corals	
(Anderson	and	Burris	1987).	As	such,	electrolysis	would	additionally	be	beneficial	in	
allowing	Zooxanthellae	to	grow	faster	and	settle	on	coral	quickly	to	begin	protecting	the	
coral	from	dangerous	algae.		

4.	How	exactly	does	electrolysis	help	corals?			

4.1.	Girth	Growth	

As	mentioned,	electrolysis	has	many	positive	effects	on	corals	including	increasing	coral	
thickness.	An	experiment	performed	by	Sabater	and	Yap	(2002)	in	the	Hundred	Islands	
National	Park	in	Northern	Philippines	showed	increased	girth	growth	in	electrolysis-
treated	corals.	The	experiment	was	conducted	at	a	depth	of	4-8	meters,	and	a	current	of	
4.16A	was	supplied	to	the	anode	and	cathode.	As	seen	in	Figure	3	below,	the	treated	sets	of	
corals	showed	an	average	increase	of	0.51	mm/6	months	in	diameter	over	the	untreated	
corals.		

	

	

Figure	3.	Displays	the	average	growth	in	diameter	(thickness)	of	each	group	of	coral	
fragments	at	3	separate	times	(Sabater	and	Yap	2002).	

	

Sabater	and	Yap	(2004)	published	another	experiment	that	built	upon	their	previous	
experiment	in	2002.	Keeping	the	same	set-up,	they	examined	the	coral	fragments	over	an	



T.	Watts	\	Oceans	First,	Issue	4,	2017,	pgs.	53-60.	 57	

added	6	months,	to	understand	the	long-term	effects	after	electrolysis	was	turned	off.	Even	
when	electrolysis	was	no	longer	active,	the	treated	corals	continued	to	grow	in	diameter	at	
an	increased	rate	than	the	untreated	corals,	as	seen	in	Figure	4,	where	the	coral	girth	
remains	approximately	0.4mm	larger	than	the	untreated	corals	in	the	post-mineral	
accretion	phase.	As	such,	electrolysis	has	a	large	positive	effect	when	active	and	a	minimal	
effect	after	inactivated.		

	

	 	

Figure	4.	Displays	data	collected	of	growth	in	diameter	from	the	Mineral	Accretion	Phase	and	
the	Post	Mineral	Accretion	Phase	in	both	the	untreated	and	treated	groups	(Sabater	and	Yap	
2004).	

	

4.2.	New	Growths	

Not	only	does	electrolysis	allow	for	coral	to	increase	in	size	and	surface	area,	which	can	be	
beneficial	in	making	larger	habitats	for	organisms,	but	it	also	increases	the	number	of	new	
corals	that	grow.	In	a	study	conducted	by	Stromberg	et	al.	(2010),	electrolysis	was	tested	to	
see	if	it	would	benefit	deep-water	corals	located	off	the	Swedish	west	coast.		Corals	were	
placed	in	a	water	temperature	of	8	°C	and	were	put	at	a	depth	of	100m.	Several	groups	of	
corals	were	tested,	each	with	a	different	current	supplied	and	compared	to	a	control	group.	
It	was	found	that	the	corals	under	low	electric	current	(~	0.01	A)	had	several	new	
outgrowths.	The	corals	given	a	current	of	0.01	A	had	17	new	buds,	compared	to	the	
controls	that	only	had	13	new	buds.	Higher	electric	current	did	not	seem	beneficial,	as	
corals	under	a	current	of	0.12	A	and	0.35	A	only	had	8	and	10	new	buds,	respectively.		
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In	the	study	conducted	by	Sabater	and	Yap	(2002),	it	was	found	that	the	number	of	new	
coral	growths	per	unit	of	area	within	the	control	and	untreated	coral	groups	was	far	less	
than	the	number	of	new	coral	growths	found	within	the	treated	coral	group.	It	was	also	
concluded	that	the	treated	corals	developed	more	new	buds	at	the	base	of	the	coral	
fragment,	indicating	that	corals	growing	laterally	would	maximize	surface	area	(Sabater	
and	Yap	2002).	Additionally,	in	this	2002	study	by	Sabater	and	Yap,	the	current	supplied	to	
the	electrodes	was	at	4.16	A,	which	contradicts	the	experiment	performed	by	Stromberg	et	
al.	(2010)	where	they	conclude	high	currents	have	negative	effects	on	the	corals.	These	
contradictions	could	be	explained	by	the	difference	in	environment	in	which	these	two	
studies	were	conducted.	Within	the	experiment	conducted	by	Stromber	et	al.	(2010),	the	
corals	are	found	in	deep	waters	and	at	very	cold	temperatures;	in	Sabater	and	Yap’s	(2002)	
experiment,	the	corals	are	shallow	corals	in	tropical	waters.	The	amount	of	current	needed	
for	optimal	growth	is	thus	concluded	to	vary	with	depth	and	temperature.		

4.3.	Decreased	Mortality	Rates	

Electrolysis	has	been	found	to	not	only	allow	corals	to	grow	faster	but	also	to	decrease	
their	mortality	rates.	Within	corals	growing	in	tropical	climates,	Sabater	and	Yap	(2002)	
found	that	after	6	months	of	treatment,	the	mortality	rate	of	the	treated	coral	fragments	
was	14%	whereas	the	untreated	coral	fragments	had	a	mortality	rate	of	30%.	In	their	later	
study	(Sabater	and	Yapp	2004),	it	was	observed	that	the	controlled	and	treated	coral	
fragments	had	only	3	mortalities	over	the	last	6	months	of	treatment;	the	untreated	coral	
nubbins	experienced	9	mortalities.	Stromberg	et	al.	(2010)	observed	that	cold-water	corals	
experienced	0%	mortality	when	corals	were	under	low	current	(Stromberg	et	al.	2010).	
The	treated	corals	under	a	minimal	current	supply	showed	a	few	partial	mortalities	
whereas	the	corals	under	the	highest	current	supply	were	found	to	have	8	partial	
mortalities	ranging	from	14	to	29%	of	the	coral	fragment	with	2	full	fledged	mortalities	in	
total	(Stromberg	et	al.	2010).			

4.4.	Longitudinal	Growth	

Lastly,	electrolysis	aids	in	the	most	common	type	of	coral	growth,	longitudinal	growth;	that	
is	the	growth	in	the	length	or	height	of	each	coral	fragment.	In	Sabater	and	Yap’s	(2002)	
experiment,	the	highest	mean	percentage	of	longitudinal	growth	was	found	in	the	
untouched	coral	(control	group)	with	a	percentage	of	45%,	the	corals	growing	under	
electrolysis	had	the	next	highest	mean	percentage	of	longitudinal	growth	of	38%,	and	the	
previously	handled	corals	(untreated	corals)	came	last	with	a	mean	percentage	growth	of	
36%.	The	control	group	had	the	largest	longitudinal	growth	due	to	the	fact	these	corals	
were	healthy	already	and	were	already	adapted	to	their	environment	experiencing	no	set	
backs	in	growth.	Within	the	cold-water	corals,	it	was	found	that	the	corals	being	treated	by	
the	lowest	current	of	electrolysis	had	the	largest	amount	of	longitudinal	of	growth	with	a	
mean	growth	of	3.258	mm	per	year	and	the	corals	under	the	highest	current	of	electrolysis	
only	had	an	average	of	2.172	mm	of	growth	per	year	(Stromberg	et	al.	2010).		

5.	Conclusion	
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Corals	are	the	foundation	of	our	oceans	and	provide	both	a	home	and	nutrients	for	millions	
of	organisms	within	our	oceans.	If	corals	are	wiped	out,	our	oceans	will	suffer.	The	
purposes	of	this	paper	were	to	analyze	the	process	of	electrolysis	in	order	to	prove	that	it	is	
the	best	present-day	solution	to	the	declining	of	corals.	Electrolysis	has	been	shown	to	aid	
in	girth	growth,	new	growths	and	longitudinal	growth	of	corals,	as	well	as	to	decrease	
mortality	rates.	While	electrolysis	was	active,	treated	corals	grew	0.51mm	per	6	months	
more	than	the	untreated	corals	(Sabater	and	Yap.	2002).	When	electrolysis	was	inactivated,	
the	treated	corals	remained	0.4mm	larger	in	diameter	than	the	untreated	corals	(Sabater	
and	Yap.	2004).	In	conclusion,	electrolysis	may	only	need	to	be	active	within	the	early	
stages	of	coral	growth	to	form	a	solid	foundation	so	that	organisms	can	begin	inhabiting	the	
coral.	Cold	water	corals	at	100m	under	low	current	experienced	17	new	polyps	of	coral,	
compared	to	8-10	new	polyps	at	high	current	and	13	new	polyps	at	control	conditions	
(Stomberg	et	al.	2010),	indicating	the	importance	of	electrical	current	magnitude	on	the	
electrolysis	results.	Tropical	water	corals	experienced	mortality	rates	that	decreased	by	
16%	in	the	treated	corals	(Sabater	and	Yap.	2002);	the	deeper,	cold-water	corals	
experienced	0%	mortality	under	low	current	and	2	full	mortalities	along	with	8	partial	
mortalities	under	high	current	(Stromberg	et	al.	2010).	Finally,	longitudinal	growth	
increased	by	2%	under	electrolysis	in	tropical	water	corals	(Sabater	and	Yap	2002)	and	
increased	by	1.086mm	per	year	in	the	corals	under	low	current	electrolysis	(Stromberg	et	
al.	2010).		

Overall,	the	studies	reviewed	reiterated	the	importance	of	understanding	the	potential	
benefits	of	electrolysis	on	corals.	However,	these	papers	were	limited	in	studying	the	long-
term	effects	of	electrolysis,	as	6-12	months	is	not	a	long	period	of	time	in	the	life	of	corals,	
which	can	live	for	hundreds	of	years.	In	the	future,	new	experiments	need	to	be	conducted	
that	look	at	the	long-term	effects	of	electrolysis.	These	experiments	would	keep	the	same	
set	ups	as	outlined	in	this	paper	but	conducted	for	longer	periods	of	time.	It	may	also	be	
wise	for	future	experimentation	to	refine	the	optimal	currents	at	which	electrolysis	
performs	at	its	greatest	efficiency.	Overall,	electrolysis	is	a	beneficial,	efficient,	and	
sustainable	method	for	growing	corals,	and	more	time	and	money	needs	to	be	invested	in	
studies	investigating	the	effects	of	electrolysis	on	corals.	If	the	knowledge	surrounding	
electrolysis	begins	to	spread	globally,	it	could	become	a	common	practice	around	the	world	
and	we	would	hopefully	see	a	rapid	rebound	in	coral	populations.			
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