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1. Background / Introducti

¢ Travertine and tufa commonly form where
CO,-rich waters interact with volcanic sys-
tems, promoting carbonate precipitation

¢ In Gran Canaria, freshwater carbonate depo-
sits are rare, but notable examples occur in Ba-
rranco de Azuaje, spatially associated with the
Mt. Doramas eruption

® Previous geochronological data were inconsis-
tent, this relationship remained controversial

® Aim: test whether travertine—tufa deposition
was triggered by the Montafia Doramas erup-
tion

* No temporal gap had been previously de-
monstrated between volcanism and carbona-
te deposition

I

Study area

* Ravine located in the N-NE sector of the island

e Lava flows from Montafia Doramas Holocene
eruption

¢ Travertine deposits occur mainly on ravine
walls, while fluvial tufas occur along the valley
bottom (Fig. 1)

® Carbonate deposits occur exclusively downs-
tream of the lava flows

Integrated geochronological approach:
e Fieldwork
s Mapping of carbonate deposits
s Reconstruction of the 3D fluvial tufa geobody
= GIS-based volume estimation
* Geochronology
=9 charcoal samples > Radiocarbon dating
=16 travertine/tufa samples - U-Th dating
* Bayesian modeling (ChronoModel)
= Integration of:
- stratigraphic relationships
- radiocarbon ages
- U-Th ages
® Tests the temporal relationship between erup-

s o 150 ww
ATLANTIC OCEAN Lanzarote "
Canary Islands
' Tenerife Fuerteventura
La Gomera Gran Canaria
® ‘ X

0
b

Fluvial tufa
Travertines

d [ Lava fows
¥ Vent

Montaiia Doramas
eruption

AZEY -Th dating
AZC1 Radiocarbon daling
6eR71 Radiocarbon dating
+~ (Rodriguez- Gonza\ez etal, 2009)
© Town

{8 Azuaje Spa
(inruins)

o5 Road

™ Contour
—% lines

P/

A Figure 1. Geological map of Barranco de Azuaje showing the
Montafia Doramas vent and lava flow, together with the distri-
bution of travertine and fluvial tufa deposits and location of
samples used for the geochronological study (U-Th and **C
datmg) Their spahal coincidence supports a direct relanonshlp
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® Eruption age: 3107 cal BP (95% HPD: 3164—3068 cal BP)

® Carbonate deposition: immediate onset; duration ~865 years (358—1885 years)
® Depositional interval: 3095-2215 cal BP

* No temporal gap between eruption and carbonate deposition

Phase : Carbonate deposition (Number of Events : 17)
Begin (posterior distrib.)

Density stat.

MAP = 3095 ; Mean = 3099 ; Std = 20

Q1=3109; Q2 =3097 ; Q3 = 3087

End (posterior distrib.)

Density Stat.

MAP = 2215 ; Mean = 2043 ; Std = 413
Q1=2365;Q2=2097; Q3 = 1771

Probabilities

Credibility Interval ( 95 %) : [ 2720 ; -232 ] Date Cal. BP
HPD Region (95 %) : [ 2738 ; 1225 ] (95 %) Date Cal. BP

Credibility Interval ( 95 %) : [ 3141 ; 3057 ] Date Cal. BP
HPD Region (95 %) : [ 3143 ; 3058 ] (95 %) Date Cal. BP

| _TA

Date Cal. BP |

3000 2500 1000

Phase : Eruption (Number of Events : 1)
Density stat.

MAP = 3107 ; Mean = 3114 ; Std = 24
28;Q2=3111;03=3098

ties

Credibility Interval ( 95 %) : [ 3164 ; -3069 ] Date Cal. BP
HPD Region (95 %) : [ 3164 ; 3068 ] (95 %) Date Cal. BP
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<« Figure 2. Posterior pro-
bability distributions from
the Bayesian model
showing that the Montafa
Doramas eruption occu-
rred at ~3107 cal BP and
that carbonate deposition
started immediately af-
terwards, with no tempo-
ral gap, lasting several

5. Field evidence

¢ The Montafia Doramas eruption occurred ~3100 years BP

e Travertine—tufa deposition began immediately after the eruption

¢ Carbonate deposition lasted several centuries

* Cause—effect relationship between volcanism and carbonate deposition in Gran
Canaria

Evidence supporting a volcanism—carbonate genetic link:

e Travertine and tufa directly overlie lava flows

¢ Minimal detrital sediment between lava and carbonate deposits

e Spatial coincidence between eruption and deposits

¢ Age compatibility from Bayesian model

* No temporal gap between eruption and carbonate deposition
Mechanism proposed:

e VVolcanic eruption releases CO,-rich fluids

* CO, dissolves in groundwater

¢ Carbonate precipitation occurs in springs and streams

¢ Formation of travertine upstream and tufa downstream

© Magmatic CO; input and thermal anomalies enhance carbonate precipitation
These observations support a direct cause—effect relationship between volcanism
and carbonate formation

7. Conclusions

 Travertine over lava roof
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A Figure 3. Travertines directly deposited on the roof of a
Mt. Doramas lava tube. Panels A-C show how perched tra-
vertines adapt to the volcanic substrate, changing from co-

o Fluvial tufa over lava with minimal/no detrital

slaggy roof of lava

cemented by carbonates

A Flgure 4. Fluvial tufa deposlts dlrectly overlylng the Mt. Doramas lava
flow. Panels A-B show carbonate layers with abundant plant imprints res-
ting on a well- preserved slaggy lava roof, with minimal to no detrital se-
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