
 
292 
 

 

Emiss

Carolin

1Instituto d
2Instituto E
 

ABSTRA

The erup
southeast
unfiltered
and May 
years afte
determine
with neg
located o
negative 
both pHT

of hydrot
phase had
an import
condition

 

INTRODU

Hydrother
different s
gases and
emission o
modifies t
oxygen co
favour the
[1].  

It is know
and is rapi
to Fe(III) 
Fe(II) diss
the rate of
H2O2 c
concentrat
concentrat
In hydroth
of O2 and
oxy-hydro
Moreover 
complex, 
changing a
stay suspe
rates [13] 
The prese
eruptive p
coastal are
of dissolv
waters an
concentrat
 

sions of F

na Santana-G

de Oceanografí
Español de Oce

ACT 

ptive process a
t of the El H
d) in the wate
2015 in order

er the eruptiv
e the concent
atives anoma

over the main 
anomalies in p

T and TDFe(II)
thermal fluid e
d ceased. The
rtant fertilizati
ns for the regen

UCTION 

rmal vents are a
size, texture an
d metals part
of gas and redu
the carbonate 
oncentrations a

e presence of Fe

wn that the Fe(I
idly oxidized in

by O2 and H
solved in shall
f oxidation of F
oncentration, 
tions and 
tion [4-10]. 
hermal vents, th
d precipitates i
oxide [11] for

reduced specie
which remains
as the pH chan

ended in the dee
and will solubil

ence of shallow
phase of the 
ea gives us the 
ed Fe(II), chan
nd the correla
tion. This provi

	

e(II) due 

González1, 

a y Cambio Glo
eanografía, Cen

and the subse
Hierro Island, 

rs nearest to t
r to detect any

ve process. Fl
trations of TD
alies in pHT in

cone and two
pH values we
) concentratio
emissions. Th
e increased TD
ion event in th
neration of th

an important so
nd chemical co
ticularly reduc

uced species in 
system, decrea
and reducing 
e(II) and decrea

II) is thermody
n oxic waters (s
H2O2 [2-4]. Th
low and deep w
e(II) which is a

pH, temp
ionic strengt

he Fe(II) oxidi
in various min
rming massive 
es of Fe and S f
s suspended in
nges [12]. Thes
ep sea for year
lize and release

w hydrothermal
submarine vol
opportunity to 

nges in the pH 
ation with the
ides information

to the un
o

J. Magdalen
Euge

obal. IOCAG. U
ntro Oceanográf

equent hydroth
have increas

the main cone
y variation in 
low injection 
DFe(II). The r
n a secondary

o secondary c
ere carried out
ons which indi
hese anomalies
DFe(II) conce
he seawater a
e area. 

ource of materi
omposition, suc
ced species.. 
hydrothermal v

asing the disso
pƐ and pH w

ase its oxidation

ynamically uns
seconds to minu

he concentratio
waters, depend
a function of O2

erature, [HC
th and nut

ises in the pres
neral forms, ma

deposits of 
form a FeS collo
n the water an
se nanoparticles
s with slow set

e the Fe(II).  
l vents in the p
lcano close to
study the emiss
of the surroun

e dissolved F
n about both the

		

ndersea vo
of oxidatio

na Santana-
enio Fraile-N

Universidad de 
fico de Canaria

thermal stage
sed the conce
e. Three cruis
concentration
chemilumine

results confirm
y cone during
ones with pos
t during hours
icated that the
s were present
entrations and
around the vol

ial of 
ch as 

The 
vents 
olved 
which 
n rate 

stable 
nutes) 
on of 
ds on 
2 and 
CO3

-] 
trient 

sence 
ainly 
iron. 
oidal 
nd is 
s can 
ttling 

post-
o the 
sions 
nding 
Fe(II) 
e  

 
 
kine
ferti
 

MA

The
volc
Spa

In 
seaw
sele
lum
pha
The
prov
PHO
obta
corr

The
an S
NBS
on t
by t
m-c

The
cell 
each

 

V	Simposio	I

olcano of 
on 

-Casiano1, M
Nuez2 

Las Palmas de 
s, Santa Cruz d

which took p
entration of T
ses were carrie
ns of TDFe(II)
scence using 

m positive an
g these cruise
sitively anom
s to days. Thes
e volcanic are
t in the volcan

d the low asso
lcano at the Is

etics of oxid
ilization proces

ATERIAL & M

e study was co
cano, south of 
ain, at 27º37’07

order to dete
water the FeLU
ected. The FI

minol as the reag
ses of Fe(II) ar

e Software exe
vided by Water
OTO COUNT
ained was 0.09
relation coeffici

e pH was measu
SBE18 pH sens
S scale. Additi
the total scale a
the UV-Vis spe
cresol purple as

e kinetic studies
connected to 

h study the seaw

Internacional

El Hierro

Melchor Go

Gran Canaria. 
e Tenerife, 381

place in the u
TDFe(II) (Tot
ed out in Octo
) due to hydro
luminol as th

omalies in TD
es. Temporal 
alies in TDFe
se showed an 
a was affected

nic cone three 
ciated pHT va
sland of El Hi

dation of Fe(
s taking place i

METHODS 

onducted in the
the island of E
’’N – 017º59’28

rmine the con
UME system (W
IA-chemilumin
gent [14]. Disso
e determined an
ecuted in the 
rville analytical
ER CONTRO
nM (LD= 3xS
ients of r2= 0.99

ured in the who
sor that provide
onally, discrete

at a constant tem
ectrophotometri

an indicator [1

s were undertak
a thermostatic 

water was temp

l	de	Ciencias	d

o and its k

onzález-Dáv

180, Spain. 

undersea volca
tal dissolvabl
ober 2013, M
othermal emis
he reagent wa
DFe(II) which

studies in th
e(II) concentra
important var

d by intermitt
 years after th
alues may be 
ierro providin

(II) and natu
in the area. 

e region of th
El Hierro (Cana
8’’W). 

ncentration of
Waterville Anal
nescence techn
olved, colloida
nd expressed a
chemilumines

al (WA CONTR
OL). The dete
STD [ , n
99. 

ole the water co
es values expre
e samples were
mperature of 25
ic technique [15
6]. 

ken in a therm
bath (PolyScie

pered to the tem

del	Mar				 

kinetic 

vila1 and 

ano at the 
e iron(II), 

March 2014 
sions, two 
as used to 
h coincide 
he stations 
ations and 
riability in 
tent events 
he eruptive 

triggering 
ng optimal 

ural Fe(II) 

he undersea 
ary Islands, 

f Fe(II) in 
lytical) was 
nique uses 
l and labile 
s TDFe(II). 

scence was 
ROL V105, 
ction limit 
n =4), with 

lumn using 
essed in the 
e measured 
5ºC (pHT,25) 
5] that used 

o regulated 
ence).  For 

mperature  



V	Simpos
 
 

chosen. W
measured 

RESULTS

Important 
the volcan
2015 cruis
by negativ
the bottom
May 2015

 The temp
October 2
and four a
during 2 
variability
indicated t
events [17
the volcan
ceased.  

During M
seawater s
cases the 
order beh
became fa
oxidation 
salinity 36
341dbar) w

Kinetic stu
oxidation 
general, a
nutrient se
demonstra
increasing

 

ACKNOW

 

This work
Ministerio
projects 
(CTM2012

 

REFEREN

1 - Santa
acidificati
submarine
3: p. 1-8. 

2 - Kust
superoxide
redox ch
Oceanogra

3 - Miller
and ionic 
of Solution

 

sio	Internacio

When the temper
and also the Tr

S & DISCUSS

deviations we
no during the Oc
ses. TDFe(II) p

ve anomalies in 
m samples for 
 cruises. 

poral study in st
2013 cruise, in 
and a half hour

hours in Ma
y in both pHT 
that the volcani
7] of hydrother
nic cone three y

May 2015 kine
samples at salin

oxidation of 
haviour. For ea
aster as the tem

of iron (II) w
6.924 and pHT 
with salinity 35

udies carried ou
faster than e

a kinetic behav
eawater was o

ated the effe
g the Fe(II) oxid

WLEDGEMEN

k was support
o de Economía

EACFe (CT
2-36317) and V

NCES 

ana-Casiano, J
on and ferti

e eruption of El

tka, A.B., et 
e by marine dia
emistry and 
aphy, 2005. 50(

o, F.J. and M. 
interactions on

n Chemistry, 19

onal	de	Ciencia

rature was equi
ris buffer.   

SION 

re observed in
ctober 2013, M
positive anoma
pHT along the 
October 2013

tation 55 durin
stations 56 and
rs, respectively
ay 2015, show
and TDFe(II) 
ic area was affe
rmal fluids in v
years after the 

etic studies we
nity 35.457 and
iron (II) follow

ach salinity sam
mperature increa
was faster in s
over 8 than in 
.457. 

ut in the volcan
expected in na
viour similar 

observed. Gonz
ect of high 
dation rate, part

NTS 

ted by the Sp
a y Competitiv
TM2014-52342

VULCANA (IE

J.M., et al., T
ilization event
l Hierro. Scien

al., Extracellu
atoms: Contras
bioavailability

(4): p. 1172-118

Izaguirre, Effe
n the oxidation
989. 18(6): p. 5

as	del	Mar	

librated the pH
 

n the proximitie
March 2014 and 

alies were follo
full profiles an

3, March 2014 

g 4 days during
d 61 during 5 
y, and in statio
wed an impo
concentration. 

ected by intermi
vents that rema

eruptive phase

ere done with 
d 36.924. In al
wed a pseudo
mple the oxida
ased. Moreover
urface waters
deeper seawate

nic area show F
atural seawater
to that in in 

zález et al.[7]
nutrient seaw

icularly the sili

anish Governm
vidad, through

2-P), VULCA
O). 

The natural o
t caused by 

ntific Reports, 2

ular production
sting effects on 
y. Limnology 
80. 

ect of ionic stre
n of Fe (II). Jou
85-599. 

H was 

es of 
May 

owed 
nd for 
 and 

g the 
days 

on 56 
ortant 

This  
ittent 

ain in 
e has 

two 
ll the 
-first 
ation 
r, the 
with 

er (at 

Fe(II) 
r. In 
high 
have 

water 
icate. 

ment, 
h the 
ANO 

ocean 
the 

2013. 

n of 
iron 
and 

ength 
urnal 

 

4 -
Mill
seaw
salic
85(1

5 -
Mill
seaw
p. 8

6 -
Mill
oxid
chem

7 -
wate
scie

8 -
on t
200

9 -
iron
p. 6

10 -
ava
327

11 
sour
biog
K.A
123

12 
hydr
813

13 -
stab
ocea

14 -
and
conc
199

15 
seaw
conc
sea 
Res

16 -
vari
Eur
Can
Biog

17 -
Dáv
the 
Can

Santana-Casian
lero, The oxida
water solution
cylate ions: a 
1): p. 27-40. 

González-Dav
lero, Oxidation
water. Geochim
3-93. 

González-Dáv
lero, Competit
dation of Fe (II
mistry, 2006. 3

González, A.G
ers at high n

ence & technolo

King, D. and R
the oxidation of
0. 70(1): p. 201

Miller, W.L., 
n in coastal sea
3-77. 

- Shi, D., et a
ilability to m
(5966): p. 676-

- de Baar, H.J
rces and sin
geochemistry of

A. Hunter, Edit
. 

- Luther, G.W
rothermal vent
-816. 

- Yücel, M., et 
ble source of iro
an. Nature Geo

- King, D.W., H
d mechanism of 
centrations. E
5. 29(3): p. 818

- Clayton, T.D
water pH m
centration scal
results. Deep

earch Papers, 1

- González‐Dáv
iability of sea
ropean Station 
nary Islands (E
geochemical Cy

- Fraile-Nuez E
vila  M., 2016.

degassing pro
nary Islands  (In

					

no, J.M., M. G
ation of Fe (II
s in the pres
kinetic model. 

ila, M., J.M. S
n of iron (II) na
mica et Cosmoc

ila, M., J.M. S
tion between 
I) in natural w
5(1): p. 95-111

G., et al., Oxida
nutrient concen
ogy, 2010. 44(2

R. Farlow, Role
f Fe (II) by H 2

1-209. 

et al., Photoch
awater. Marine

l., Effect of oc
marine phytopl

679. 

J.W. and J.T.M
nks of iron 
of iron in sea 
tors. 2001, Joh

W., et al., Ch
t ecology. Natu

al., Hydrother
on-sulphide-bea
sci, 2011. 4(6):

H.A. Lounsbury
Fe (II) oxidatio

Environmental 
8-824. 

D. and R.H. B
measurements: 
le calibration of
p Sea Research

993. 40(10): p.

vila, M., et al., 
‐surface carbo

for Time Ser
ESTOC) betwee
ycles, 2003. 17

E., Santana-Cas
 Cyclic therma

ocess at El Hi
n preparation).  

González-Dávil
I) in NaCl–HC

esence of phth
Marine chemi

Santana-Casian
anomolar with H
chimica Acta, 2

Santana-Casian
O2 and H2O

waters. Journal 
. 

ation of Fe (II)
entrations. Env
21): p. 8095-810

le of carbonate
2 O 2. Marine 

chemical redox 
e Chemistry, 19

cean acidificati
lankton. Scien

M. de Jong, Di
in seawater
water, D.R. T

hn Wiley & So

hemical speciat
ture, 2001. 410

rmal vents as a
aring nanopart
: p. 367-371. 

ry, and F.J. Mil
on at nanomola

science & t

Byrne, Spectrop
total hydr

of m-cresol purp
h Part I: Oce
. 2115-2129. 

Seasonal and i
on dioxide spec
ries in the Oc
en 1996 and 20
7(3): p. 1-5. 

siano J. M. and
al behavior ass
ierro submarin
  

	

293 

la, and F.J. 
CO 3− and 
halate and 
istry, 2004. 

no, and F.J. 
H 2 O 2 in 

2005. 69(1): 

no, and F.J. 
O2 in the 
of solution 

) in natural 
vironmental 
01. 

e speciation 
Chemistry, 

cycling of 
995. 50(1): 

ion on iron 
nce, 2010. 

stributions, 
, in The 
Turner and 
ons Ltd. p. 

tion drives 
0(6830): p. 

 kinetically 
ticles to the 

llero, Rates 
ar total iron 
technology, 

photometric 
rogen ion 
rple and at-
eanographic 

interannual 
cies at the 
ean at the 

000. Global 

d González-
sociated to 

ne volcano, 


