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The MIROVA DATABASE (v.1) includes time series of thermal flux (Volcanic Radiative Power; VRP in Watt) 

radiated into the atmosphere from 111 volcanoes around the world in the period from March 1, 2000 and 

December 31, 2019. The dataset was elaborated from nighttime data acquired by the MODIS sensor and 

elaborated through the MIROVA algorithm. The archive is available in a dedicated repository at: 

https://osf.io/zm62w/ 

For further information and use of the database, please refer to the companion publication: 

Coppola, D., Cardone, D., Laiolo, M., Aveni, S., Campus, A., Massimetti, F. (2023). Global radiant flux 

from active volcanoes: the 2000-2019 MIROVA Database. Front. Earth Sci. 11:1240107. doi: 

10.3389/feart.2023.1240107 

 

Contents of the Database 

The database is composed of three datasets characterized by different time resolution: 

 Global_Annual_VRE_v1.xls. Global annual version of the database. The file contains 111 rows 

(corresponding to volcanoes) and 20 columns giving to the annual Volcanic Radiative Energy (VRE, in 

J y-1) recorded from 2000 to 2019, calculated using the Method-2. In the absence of thermal 

anomalies over the course of an entire year the VRE value is set to 0. The table includes the 

compositional group and the SiO2 content (wt%) attributed to each volcano according to the 

indicated bibliographic reference (see below) 

● Global_Daily_VRP_v1.xls: Global daily version of the database. The file contains 111 rows 

(corresponding to volcanoes) and 7245 columns giving the maximum VRP (in W) recorded daily at 

each volcano from March 1, 2000 to December 31, 2019. We refer to this value as VRPday. In the 

absence of thermal anomalies over an entire day, the VRP is set to NaN (Not a Number). 

 VolcanoName_MIROVA_Database_v1.csv: Single volcano version of the database containing the list 

of all nighttime thermal anomalies detected by MIROVA from March 1, 2000 to December 31, 2019. 

Each thermal detection is accompanied by a list of associated parameters as reported in Table 1. 
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Table 1. List of parameters distributed for each volcano in the file 

“VolcanoName_MIROVA_Database_v1.csv”. 

parameter unit definition 

UTC dd/mm/yyyy   

hh:mm:ss 

 Date and time of the satellite acquisition (all times are UTC); 

Dayflag adim Daytime flag:  

0 = nightime;  
1 = daytime; 

Sensor adim Sensor flag:  

1 = MODIS/Terra;  
2 = MODIS/Aqua;  
3 =VIIRS/Suomi NPP; 
4 = VIIRS/NOAA-20; 

Resolution m Nominal spatial resolution of the sensor (pixel size) 

SatZen degrees satellite zenith: the angle between the direction of the satellite and the 

local zenith. (satzen=0°: satellite is at nadir); 

SatAzi degrees satellite azimuth, the angle from the North (north clockwise-positive 

from 0° to 360°) 

Npix adim number of alerted pixel 

Tot_Lmir_hot W m-2 sr-1 m-1 Sum of MIR radiance from all alerted pixels 

Tot_Lmir_bk W m-2 sr-1 m-1 Sum of MIR background radiance from all alerted pixels 

VRP Watt Volcanic Radiative Power calculated using MIR method 

Lat degrees Latitude of the hottest alerted pixel 

Lon degrees Longitude of the hottest alerted pixel 

max Dist m Distance of the alerted pixel furthest from the volcano summit 

 

 

 

http://www.mirovaweb.it/


 
3 www.mirovaweb.it                                                                                                            MIROVA DATABASE v.1 

 

 

Reference for SIO2 content (included in Global_Annual_VRE_v1.xls) 

Alvarado, G.E., Mele, D., Dellino, P., de Moor, J.M., and Avard G. (2016). Are the ashes from the latest 

eruptions (2010–2016) at Turrialba volcano (Costa Rica) related to phreatic or phreatomagmatic events?  

J. Volcanol. Geotherm. Res. 327, 407-415, https://doi.org/10.1016/j.jvolgeores.2016.09.003 

Ancellin, M.A., Samaniego, P., Vlastelic, I., Nauret, F., Gannoun, A., and Hidalgo S. (2017). Across-arc 

versusalong-arc Sr-Nd-Pb isotope variationsin the Ecuadorian volcanic arc, Geochem. Geophys. Geosyst. 

18, 1163–1188. https://doi.org/10.1002/2016GC006679. 

Auer, A., Belousov, A., and Belousova, M. (2018). Deposits, petrology and mechanism of the 2010–2013 

eruption of Kizimen volcano in Kamchatka, Russia. Bull. Volcanol. 80, 33. 

https://doi.org/10.1007/s00445-018-1199-z. 

Bachèlery, P., and Hémond, C. (2016). Geochemical and petrological aspects of Karthala volcano, in active 

volcanoes of the southwest Indian Ocean. In: Active Volcanoes of the World ed. P. Bachèlery, J.F. Lénat, 

A. Di Muro, L. Michon, Springer-Verlag, Chapter 23, 367-384.  

Baker, P.E. (1978). The South Sandwich Islands: III. Petrology of the volcanic rocks. Cambridge, British 

Antarctic Survey, 34pp. British Antarctic Survey Scientific Reports, 93. 

Bani, P., Tamburello, G., Rose-Koga, E.F., Liuzzo, M., Aiuppa, A., Cluzel, N., et al. (2018). Dukono, the 

predominant source of volcanic degassing in Indonesia, sustained by a depleted Indian-MORB. Bull. 

Volcanol. 80, 5. https://doi.org/10.1007/s00445-017-1178-9. 

Bani P., Nauret, F., Oppenheimer, C., Aiuppa, A., Saing, B.U., Haerani, N., et al. (2021). Heterogeneity of 

volatile sources along the Halmahera arc, Indonesia.  J. Volcanol. Geotherm. Res. 418, 107342. 

https://doi.org/10.1016/j.jvolgeores.2021.107342. 

Barry, T.L., Pearce, J.A., Leat, P.T., Millar, I.L., le Roex, A.P. (2006). Hf isotope evidence for selective mobility 

of high-field-strength elements in a subduction setting: South Sandwich Islands. Earth Planet. Sci. Lett. 

252(3–4), 223-244. https://doi.org/10.1016/j.epsl.2006.09.034. 

Beaumais, A., Bertrand, H., Chazot, G., Dosso, L., and Robin, C. (2016). Temporal magma source changes at 

Gaua volcano, Vanuatu island arc.  J. Volcanol. Geotherm. Res. 322, 30-47. 

https://doi.org/10.1016/j.jvolgeores.2016.02.026. 

Bergal-Kuvikas, O., Nakagawa, M., Kuritani, T., Muravyev, Y., Malik, N., Klimenko, E., et al. (2017). A 

petrological and geochemical study on time-series samples from Klyuchevskoy volcano, Kamchatka arc. 

Contrib. Mineral. Petrol. 172, 35. https://doi.org/10.1007/s00410-017-1347-z. 

Bernard, O., and Bouvet de Maisonneuve, C. (2020). Controls on eruption style at Rabaul, Papua New 

Guinea – insights from microlites, porosity and permeability measurements.  J. Volcanol. Geotherm. Res. 

406, 107068. https://dx.doi.org/10.1016/j.jvolgeores.2020.107068. 

Brown, J.R., Taylor, R.N., and Iguchi, M. (2020). Using high-resolution Pb isotopes to unravel the 

petrogenesis of Sakurajima volcano, Japan. Bull. Volcanol. 82, 36. https://doi.org/10.1007/s00445-020-

1371-0. 

Carn, S.A., and Pyle, D.M. (2001). Petrology and Geochemistry of the Lamongan Volcanic Field, East Java, 

Indonesia: Primitive Sunda Arc Magmas in an Extensional Tectonic Setting? J. Petrol. 42(9), 1643-1683. 

https://doi.org/10.1093/petrology/42.9.1643. 

http://www.mirovaweb.it/
https://doi.org/10.1016/j.jvolgeores.2016.09.003
https://doi.org/10.1002/2016GC006679
https://doi.org/10.1007/s00445-018-1199-z
https://doi.org/10.1007/s00445-017-1178-9
https://doi.org/10.1016/j.jvolgeores.2021.107342
https://doi.org/10.1016/j.epsl.2006.09.034
https://doi.org/10.1016/j.jvolgeores.2016.02.026
https://doi.org/10.1007/s00410-017-1347-z
https://dx.doi.org/10.1016/j.jvolgeores.2020.107068
https://doi.org/10.1007/s00445-020-1371-0
https://doi.org/10.1007/s00445-020-1371-0
https://doi.org/10.1093/petrology/42.9.1643


 
4 www.mirovaweb.it                                                                                                            MIROVA DATABASE v.1 

Caulfield, J.T., Cronin, S.J., Turner, S.P.. Cooper, L.B. (2011). Mafic Plinian volcanism and ignimbrite 

emplacement at Tofua volcano, Tonga. Bull. Volcanol. 73, 1259–1277. https://doi.org/10.1007/s00445-

011-0477-9. 

Ceballos–Hernández, J.A., Martínez–Tabares, L.M., Valencia–Ramírez, L.G., Pulgarín–Alzate, B.A., Correa–

Tamayo, A.M., and Narváez–Marulanda, B.L. (2020). Geological evolution of the Nevado del Ruiz 

Volcanic Complex. In: The Geology of Colombia, Volume 4 Quaternary, ed. J. Gómez, and A.O. Pinilla–

Pachon. Servicio Geológico Colombiano, Publicaciones Geológicas Especiales 38, 267–296. Bogotá. 

https://doi.org/10.32685/pub.esp.38.2019.07. 

Christopher, T.E., Humphreys, M.C.S., Barclay, J., Genareau, K., de Angelis, S.M.H., Plail, M., and Donovan, 

A.  (2014). Petrological and geochemical variation during the Soufriere Hills eruption, 1995 to 2010. In 

The Eruption of Soufrière Hills Volcano, Montserrat From 2000 to 2010, ed. G. Wadge, R. E. A. 

Robertson, and B. Voight. Geol. Soc. London Mem. 39, 317–342. https://doi.org/10.1144/M39.17. 

Cigolini, C., Borgia, A., Casertano, L. (1984). Intra-crater activity, aa-block lava, viscosity and flow dynamics: 

Arenal Volcano, Costa Rica. J. Volcanol. Geotherm. Res. 20(1–2), 155-176. https://doi.org/10.1016/0377-

0273(84)90072-6. 

Correa–Tamayo, A.M., Pulgarín–Alzate, B.A. & Ancochea–Soto, E. (2020). The Nevado del Huila Volcanic 

Complex. In: The Geology of Colombia, Volume 4 Quaternary, ed. J. Gómez, and A.O. Pinilla–Pachon. 

Servicio Geológico Colombiano, Publicaciones Geológicas Especiales 38, 227–265. Bogotá. 

https://doi.org/10.32685/pub.esp.38.2019.06. 

Corsaro, R.A., Civetta, L., Di Renzo, V. et al. Petrology of lavas from the 2004–2005 flank eruption of Mt. 

Etna, Italy: inferences on the dynamics of magma in the shallow plumbing system. Bull. Volcanol. 71, 

781–793 (2009). https://doi.org/10.1007/s00445-009-0264-z. 

Cunningham, H., Gill, J., Turner, S., Caulfield, J., Edwards, L., and Day, S. (2012). Rapid magmatic processes 

accompany arc–continent collision: the Western Bismarck arc, Papua New Guinea. Contrib. Mineral. 

Petrol. 164, 789–804. https://doi.org/10.1007/s00410-012-0776-y. 

Davydova, V.O., Shcherbakov, V.D., Plechov, P.Yu., and Koulakov, I.Yu. (2022). Petrological evidence of 

rapid evolution of the magma plumbing system of Bezymianny volcano in Kamchatka before the 

December 20th, 2017 eruption.  J. Volcanol. Geotherm. Res. 421, 107422. 

https://doi.org/10.1016/j.jvolgeores.2021.107422. 

Donovan, A., Blundy, J., Oppenheimer, C., and Buisman, I. (2017). The 2011 eruption of Nabro volcano, 

Eritrea: perspectives on magmatic processes from melt inclusions. Contrib. Mineral. Petrol. 173(1). 

https://doi.org/10.1007/s00410-017-1425-2. 

Edmonds, M., Liu, E., and Cashman, K. (2022). Open-vent volcanoes fuelled by depth-integrated magma 

degassing. Bull. Volcanol. 84, 28. https://doi.org/10.1007/s00445-021-01522-8. 

Eychenne, J., Le Pennec, JL., Troncoso, L., Gouhier, M., and Nedelec, J.M. (2011). Causes and consequences 

of bimodal grain-size distribution of tephra fall deposited during the August 2006 Tungurahua eruption 

(Ecuador). Bull. Volcanol. 74, 187–205 (2012). https://doi.org/10.1007/s00445-011-0517-5. 

Fiantis, D., Irawan Ginting, F., Seprianto, Halfero, F., Saputra, A.P., Nelson, M., Van Ranst, E., and Minasny, 

B. (2021). Geochemical and mineralogical composition of the 2018 volcanic deposits of Mt. Anak 

Krakatau. Geoderma Regional 25, e00393. https://doi.org/10.1016/j.geodrs.2021.e00393. 

http://www.mirovaweb.it/
https://doi.org/10.1007/s00445-011-0477-9
https://doi.org/10.1007/s00445-011-0477-9
https://doi.org/10.32685/pub.esp.38.2019.07
https://doi.org/10.1144/M39.17
https://doi.org/10.1016/0377-0273(84)90072-6
https://doi.org/10.1016/0377-0273(84)90072-6
https://doi.org/10.32685/pub.esp.38.2019.06
https://doi.org/10.1007/s00445-009-0264-z
https://doi.org/10.1007/s00410-012-0776-y
https://doi.org/10.1016/j.jvolgeores.2021.107422
https://doi.org/10.1007/s00410-017-1425-2
https://doi.org/10.1007/s00445-021-01522-8
https://doi.org/10.1007/s00445-011-0517-5
https://doi.org/10.1016/j.geodrs.2021.e00393


 
5 www.mirovaweb.it                                                                                                            MIROVA DATABASE v.1 

Field, L., Barnie, T., Blundy, J., Brooker, R.A., Keir, D., Lewi, E., and Saunders, K. (2012). Integrated field, 

satellite and petrological observations of the November 2010 eruption of Erta Ale. Bull. Volcanol. 74, 

2251–2271. https://doi.org/10.1007/s00445-012-0660-7. 

Firth, C., Handley, H., Turner, S., Cronin, S., and Smith, I. (2016). Variable Conditions of Magma Storage and 

Differentiation with Links to Eruption Style at Ambrym Volcano, Vanuatu. J. Petrol. 57(6), 1049–1072. 

https://doi.org/10.1093/petrology/egw029. 

Fox, J.M., McPhie, J., Carey, R.J., Jourdan, F., and Miggins, D.P. (2021). Construction of an intraplate island 

volcano: The volcanic history of Heard Island. Bull. Volcanol. 83, 37. https://doi.org/10.1007/s00445-

021-01452-5. 

Garcia, M.O., Pietruszka, A.J., and Rhodes, J.M. (2003). Petrologic Perspective of Kīlauea Volcano's Summit 

Magma Reservoir. J. Petrol. 44(12), 2313–2339. https://doi.org/10.1093/petrology/egg079. 

Gorbach, N.V., Portnyagin, M.V., and Philosofova, T.M. (2016). Dynamics of exrtrusive dome growth and 

variations in chemical and mineralogical composition of Young Shiveluch andesites in 2001–2013. J. 

Volcanol. Seismol. 10, 360–381. https://doi.org/10.1134/S0742046316060038. 

Gorshkov, G.S. (1970). Petrography and Petrochemistry of the Volcanic Rocks. In: Volcanism and the Upper 

Mantle. Monographs in Geoscience. Springer, Boston, MA. https://doi.org/10.1007/978-1-4684-1767-

8_6. 

Grib, E.N., Leonov, V.L., and Perepelov, A.B. (2009). The Karymskii Volcanic Center: Volcanic rock 

geochemistry. J. Volcanolog. Seismol. 3, 367–387. https://doi.org/10.1134/S0742046309060013. 

Grocke, S.B., Cottrell, E., de Silva, S., and Kelley, K.A. (2016). The role of crustal and eruptive processes 

versus source variations in controlling the oxidation state of iron in Central Andean magmas. Earth 

Planet. Sci. Lett. 440, 92-104. https://doi.org/10.1016/j.epsl.2016.01.026. 

Halldórsson, S.A., Bali, E., and Hartley, M.E. (2018). Petrology and geochemistry of the 2014–2015 

Holuhraun eruption, central Iceland: compositional and mineralogical characteristics, temporal 

variability and magma storage. Contrib. Mineral. Petrol. 173, 64. https://doi.org/10.1007/s00410-018-

1487-9. 

Handley, H.K., Macpherson, C.G., Davidson, J.P., Berlo, K., and Lowry, D. (2007). Constraining Fluid and 

Sediment Contributions to Subduction-Related Magmatism in Indonesia: Ijen Volcanic Complex. J. 

Petrol. 48(6), 1155–1183. https://doi.org/10.1093/petrology/egm013. 

Handley, H.K., Turner, S., Smith, I.E.M., Stewart, R.B., and Cronin, S.J. (2008). Rapid timescales of 

differentiation and evidence for crustal contamination at intra-oceanic arcs: Geochemical and U–Th–Ra–

Sr–Nd isotopic constraints from Lopevi Volcano, Vanuatu, SW Pacific. Earth Planet. Sci. Lett. 273(1–2), 

184-194. https://doi.org/10.1016/j.epsl.2008.06.032. 

Handley, H.K., Turner, S., Berlo, K., Beier, C., and Saal, A.E. (2011). Insights into the Galápagos plume from 

uranium-series isotopes of recently erupted basalts. Geochem. Geophys. Geosyst. 12, 2011GC003676. 

Heydolph, K., Hoernle, K., Hauff, F., van den Bogaard, P., Portnyagin, M., Bindeman, I., and Garbe-

Schönberg, D. (2012). Along and across arc geochemical variations in NW Central America: Evidence for 

involvement of lithospheric pyroxenite. Geochim. Cosmochim. Acta 84, 459-491. 

https://doi.org/10.1016/j.gca.2012.01.035. 

Hughes, G.E., Petrone, C.M., Downes, H., Varley, N.R., and Hammond, S.J. (2021). Mush remobilisation and 

mafic recharge: A study of the crystal cargo of the 2013–17 eruption at Volcán de Colima, Mexico.  J. 

Volcanol. Geotherm. Res. 416, 107296. https://doi.org/10.1016/j.jvolgeores.2021.107296. 

http://www.mirovaweb.it/
https://doi.org/10.1007/s00445-012-0660-7
https://doi.org/10.1093/petrology/egw029
https://doi.org/10.1007/s00445-021-01452-5
https://doi.org/10.1007/s00445-021-01452-5
https://doi.org/10.1093/petrology/egg079
https://doi.org/10.1134/S0742046316060038
https://doi.org/10.1007/978-1-4684-1767-8_6
https://doi.org/10.1007/978-1-4684-1767-8_6
https://doi.org/10.1134/S0742046309060013
https://doi.org/10.1016/j.epsl.2016.01.026
https://doi.org/10.1007/s00410-018-1487-9
https://doi.org/10.1007/s00410-018-1487-9
https://doi.org/10.1093/petrology/egm013
https://doi.org/10.1016/j.epsl.2008.06.032
https://doi.org/10.1016/j.gca.2012.01.035
https://doi.org/10.1016/j.jvolgeores.2021.107296


 
6 www.mirovaweb.it                                                                                                            MIROVA DATABASE v.1 

Iverson, N.A., Kyle, P.R., Dunbar, N.W., McIntosh, W.C., and Pearce, N.J.G. (2014). Eruptive history and 

magmatic stability of Erebus volcano, Antarctica: Insights from englacial tephra. Geochem. Geophys. 

Geosyst. 15, 4180–4202. https://doi.org/10.1002/2014GC005435. 

Jentzsch, G., Haase, O., Kroner, C., and Winter,U. (2001). Mayon volcano, Philippines: some insights into 

stress balance.  J. Volcanol. Geotherm. Res. 109(1–3), 205-217. https://doi.org/10.1016/S0377-

0273(00)00312-7. 

Keller, J., Klaudius, J., Kervyn, M., Ernst, G.G.J., and Mattsson, H.B. (2010). Fundamental changes in the 

activity of the natrocarbonatite volcano Oldoinyo Lengai, Tanzania. Bull. Volcanol. 72, 893–912 (2010). 

https://doi.org/10.1007/s00445-010-0371-x. 

Kilgour, G., Moune, S., Christenson, B., and Della Pasqua, F. (2021). Insights into the 1976–2000 eruption 

episode of Whakaari/White Island, New Zealand: an eruption fuelled by repeated mafic recharge. Bull. 

Volcanol. 83, 40. https://doi.org/10.1007/s00445-021-01460-5. 

Kirchenbaur, M., Schuth, S., Barth, A.R., Luguet,A., König, S., Idrus, A., et al. (2022). Sub-arc mantle 

enrichment in the Sunda rear-arc inferred from HFSE systematics in high-K lavas from Java. Contrib. 

Mineral. Petrol. 177, 8. https://doi.org/10.1007/s00410-021-01871-9. 

Kremers S, Lavallée Y, Hanson, J., Hess, K.U., Chevrel, M.O., Wassermann, J., Dingwell, D.B. (2012). Shallow 

magma-mingling-driven Strombolian eruptions at Mt. Yasur volcano, Vanuatu. Geophys. Res. Lett. 

39(21), L21304. https://doi.org/10.1029/2012GL053312. 

Krushensky, R.D., Escalante, G. (1967). Activity of Irazú and Poás volcanoes, Costa Rica, November 1964 – 

July 1965. Bull. Volcanol. 31, 75–84. https://doi.org/10.1007/BF02597006. 

Kushendratno, Pallister, J.S., Kristianto, Bina, F.R., McCausland, W., Carn, S., Haerani, N., Griswold, J., and 

Keeler, R. (2012). Recent explosive eruptions and volcano hazards at Soputan volcano—a basalt 

stratovolcano in north Sulawesi, Indonesia. Bull. Volcanol. 74, 1581–1609. 

https://doi.org/10.1007/s00445-012-0620-2. 

Landi, P., Corsaro, R.A., Francalanci, L., Civetta, L., Miraglia, L., Pompilio, M., and Tesoro, R (2009). Magma 

during the 2007 Stromboli eruption (Aeolian Islands, Italy): mineralogical, geochemical and isotopicdata. 

J. Volcanol. Geotherm. Res. 182(3–4), 255–268. https://doi.org/10.1016/j.jvolgeores.2008.11.010. 

Larsen, J.F., Nye, C.J., Coombs, M.L., Tilman, M., Izbekov, P., and Cameron, C. (2010). Petrology and 

geochemistry of the 2006 eruption of Augustine Volcano. In: The 2006 Eruption of Augustine Volcano, 

Alaska, ed. J.A. Power, M. L. Coombs, J.T. Freymueller. U.S. Geological Survey Professional Paper, 1769. 

Chapter 15, pp. 335-382 and spreadsheets. 

Loewen, M.W., Dietterich, H.R., Graham, N., and Izbekov, P. (2021). Evolution in eruptive style of the 2018 

eruption of Veniaminof volcano, Alaska, reflected in groundmass textures and remote sensing. Bull. 

Volcanol. 83, 72. https://doi.org/10.1007/s00445-021-01489-6. 

Maeno, F., Nakada, S., Yoshimoto, M., Shimano, T., Hokanishi, N., Zaennudin, A., and Iguchi, M. (2019).  A 

sequence of a plinian eruption preceded by dome destruction at Kelud volcano, Indonesia, on February 

13, 2014, revealed from tephra fallout and pyroclastic density current deposits.  J. Volcanol. Geotherm. 

Res. 382, 24-41. https://doi.org/10.1016/j.jvolgeores.2017.03.002. 

Marske, J.P., Pietruszka, A.J., Trusdell, F.A., Garcia, M.O.  (2011). Geochemistry of southern Pagan Island 

lavas, Mariana arc: the role of subduction zone processes. Contrib. Mineral. Petrol. 162, 231–252. 

https://doi.org/10.1007/s00410-010-0592-1. 

http://www.mirovaweb.it/
https://doi.org/10.1002/2014GC005435
https://doi.org/10.1016/S0377-0273(00)00312-7
https://doi.org/10.1016/S0377-0273(00)00312-7
https://doi.org/10.1007/s00445-010-0371-x
https://doi.org/10.1007/s00445-021-01460-5
https://doi.org/10.1007/s00410-021-01871-9
https://doi.org/10.1029/2012GL053312
https://doi.org/10.1007/BF02597006
https://doi.org/10.1007/s00445-012-0620-2
https://doi.org/10.1016/j.jvolgeores.2008.11.010
https://doi.org/10.1007/s00445-021-01489-6
https://doi.org/10.1016/j.jvolgeores.2017.03.002
https://doi.org/10.1007/s00410-010-0592-1


 
7 www.mirovaweb.it                                                                                                            MIROVA DATABASE v.1 

Martynov, Y.A., Kimura, J.I., Khanchuk, A.I., Rybin, A.V., Chashchin, A.A., and Martynov, A.Yu. (2007). 

Magmatic sources of quaternary lavas in the Kuril island arc: New data on Sr and Nd isotopy. Dokl. Earth 

Sci. 417, 1206–1211. https://doi.org/10.1134/S1028334X07080168 

Mata, J., Martins, S., Mattielli, N., Madeira, J., Faria, B., Ramalho, R. S., et al. (2017). The 2014–15 eruption 

and the short-term geochemical evolution of the Fogo volcano (Cape Verde): evidence for small-scale 

mantle heterogeneity. Lithos 288-289, 91–107 https://doi.org/10.1016/j.lithos.2017.07.001. 

Matsui, Y. (1963). The geochemistry of rocks from Asama Volcano, Japan. New approaches in the 

quantitative interpretation of the chemical composition of volcanic rocks. Papers of Inst. Thermal Spring 

Bes., Okayama Univ. 32, 1–85. 

Minissale, S., Zanetti, A., Tedesco, D., Morra, V., and Melluso, L. (2019). The petrology and geochemistry of 

Nyiragongo lavas of 2002, 2016, 1977 and 2017 AD, and the trace element partitioning between 

melilitite glass and melilite, nepheline, leucite, clinopyroxene, apatite, olivine and Fe-Ti oxides: a unique 

scenario. Lithos 332–333, 296-311. https://doi.org/10.1016/j.lithos.2019.02.023. 

Minissale S., Casalini, M., Cucciniello, C., Balagizi, C., Tedesco, D., Boudoire, G., Morra, V., and Melluso, L. 

(2022). The geochemistry of recent Nyamulagira and Nyiragongo potassic lavas, Virunga Volcanic 

Province, and implications on the enrichment processes in the mantle lithosphere of the Tanzania-

Congo craton. Lithos 420–421, 106696. https://doi.org/10.1016/j.lithos.2022.106696. 

Miyoshi, M., Shimono, M., Hasenaka, T., Sano, T., and Fukuoka, T. (2008). Determination of boron and 

other elements in volcanic rocks by prompt gamma-ray analysis: An application to magma genesis in 

Kyushu island, SW-Japan. J. Radioanal. Nucl. Chem. 278, 343–347. https://doi.org/10.1007/s10967-008-

9607-z. 

Moussallam, Y., Rose-Koga, E.F., Koga, K.T., Médard, E.,Bani, P., Devidal, J.L., and Tari, D. (2019). Fast ascent 

rate during the 2017–2018 Plinian eruption of Ambae (Aoba) volcano: a petrological investigation. 

Contrib. Mineral. Petrol. 174, 90. https://doi.org/10.1007/s00410-019-1625-z. 

Oppenheimer, C., McGonigle, A.J.S., Allard, P., Wooster, M. J., and Tsanev, V. I. (2004). Sulfur heat and 

magma budget of Erta 'Ale lava lake, Ethiopia. Geology 32, 509–512. https://doi.org/10.1130/G20281.1. 

Nakada, S., Zaennudin, A., Yoshimoto, M., Maeno, F., Suzuki, Y., Hokanishi, N., et al. (2019). Growth process 

of the lava dome/flow complex at Sinabung Volcano during 2013–2016. J. Volcanol. Geotherm. Res. 382, 

120–136. https://doi.org/10.1016/j.jvolgeores.2017.06.012. 

Narvaez, D.F., Rose-Koga, E.F., Samaniego, P., Koga, K.T., and Hidalgo, S. (2018). Constraining magma 

sources using primitive olivine-hosted melt inclusions from Puñalica and Sangay volcanoes (Ecuador). 

Contrib. Mineral. Petrol. 173, 80. https://doi.org/10.1007/s00410-018-1508-8 

Njome, M.S., Suh, C.E., Sparks, R.S.J., Ayonghe, S.N., and Godfrey Fitton, J. (2008). The Mount Cameroon 

1959 compound lava flow field: morphology, petrography and geochemistry. Swiss J. Geosci. 101, 85–98. 

https://doi.org/10.1007/s00015-007-1245-x. 

Pallister, J.S., Thornber, C.R., Cashman, K.V., Clynne, M.A., Lowers, H.A., Mandeville, C.W., Brownfield, I.K., 

and Meeker, G.P. (2008). Petrology of the 2004–2006 Mount St. Helens lava dome. Implications for 

magmatic plumbing and eruption triggering. In: A Volcano Rekindled:The Renewed Eruption of Mount 

St. Helens, 2004–2006, ed. D.R. Sherrod, W.E. Scott, and P.H. Stauffer. Geological Survey Professional 

Paper, 1750, pp. 647–702. Chapter 30. https://doi.org/10.3133/pp175030. 

Pallister, J.; Diefenbach, A.; Burton, W.; Muñoz, J.; Griswold, J.; Lara, L.; Lowenstern, J.; and Valenzuela, C. 

(2013). The Chaitén rhyolite lava dome: Eruption sequence, lava dome volumes, rapid effusion rates and 

http://www.mirovaweb.it/
https://doi.org/10.1134/S1028334X07080168
https://doi.org/10.1016/j.lithos.2017.07.001
https://doi.org/10.1016/j.lithos.2019.02.023
https://doi.org/10.1016/j.lithos.2022.106696
https://doi.org/10.1007/s10967-008-9607-z
https://doi.org/10.1007/s10967-008-9607-z
https://doi.org/10.1007/s00410-019-1625-z
https://doi.org/10.1130/G20281.1
https://doi.org/10.1016/j.jvolgeores.2017.06.012
https://doi.org/10.1007/s00410-018-1508-8
https://doi.org/10.1007/s00015-007-1245-x
https://doi.org/10.3133/pp175030


 
8 www.mirovaweb.it                                                                                                            MIROVA DATABASE v.1 

source of the rhyolite magma. Andean Geology 40(2), 277-294. 

https://dx.doi.org/10.5027/andgeoV40n2-a06. 

Plank, T. (2005). Constraints from Thorium/Lanthanum on Sediment Recycling at Subduction Zones and the 

Evolution of the Continents. J. Petrol. 46(5), 921–944, https://doi.org/10.1093/petrology/egi005 

Preece, K., Gertisser, R., Barclay, J., Berlo, K., Herd, R.A., and Edinburgh Ion Microprobe Facility (2014). Pre- 

and syn-eruptive degassing and crystallisation processes of the 2010 and 2006 eruptions of Merapi 

volcano, Indonesia. Contrib. Mineral. Petrol. 168, 1061. https://doi.org/10.1007/s00410-014-1061-z. 

Primulyana, S., Bani, P., and Harris, A.J.L. (2017). The effusive-explosive transitions at Rokatenda 2012–

2013: unloading by extrusion of degassed magma with lateral gas flow. Bull. Volcanol. 79, 22. 

https://doi.org/10.1007/s00445-017-1104-1. 

Reubi, O., Nicholls, I.A, Kamenetsky, V.S. (2003). Early mixing and mingling in the evolution of basaltic 

magmas: evidence from phenocryst assemblages, Slamet Volcano, Java, Indonesia.  J. Volcanol. 

Geotherm. Res. 119(1–4), 255-274. https://doi.org/10.1016/S0377-0273(02)00357-8. 

Rivera, M., Thouret, J.C., Samaniego, P., and Le Pennec, J.L. (2014). The 2006–2009 activity of the Ubinas 

volcano (Peru): Petrology of the 2006 eruptive products and insights into genesis of andesite magmas, 

magma recharge and plumbing system. J. Volcanol. Geotherm. Res. 270, 122-141. 

https://doi.org/10.1016/j.jvolgeores.2013.11.010. 

Romero, J.E., Vera, F., Polacci, M., Morgavi, D., Arzilli, F., Ayaz Alam, M., et al. (2018). Tephra from the 3 

March 2015 sustained column related to explosive lava fountain activity at Volcán Villarrica (Chile). 

Front. Earth Sci. 6. https://doi.org/10.3389/feart.2018.00098. 

Roulleau, E., Tardani, D., Vlastelic, I., Vinet, N., Sanchez, J., Sano, Y., and Takahata, N. (2018). Multi-element 

isotopic evolution of magmatic rocks from Caviahue-Copahue Volcanic Complex (Chile-Argentina): 

Involvement of mature slab recycled materials.  Chem. Geol. 476, 370-388. 

https://doi.org/10.1016/j.chemgeo.2017.11.035. 

Ruth, D.C.S., Cottrell, E., Cortés, J.A., Kelley, K.A., and Calder, E.S. (2016). From Passive Degassing to Violent 

Strombolian Eruption: the Case of the 2008 Eruption of Llaima Volcano, Chile. J. Petrol. 57(9), 1833–

1864. https://doi.org/10.1093/petrology/egw063. 

Saing, U.B., Bani, P., Kristinato (2014). Ibu volcano, a center of spectacular dacite dome growth and long-

term continuous eruptive discharges. J. Volcanol. Geotherm. Res. 282, 36-42. 

https://doi.org/10.1016/j.jvolgeores.2014.06.011. 

Saito, G., Ishizuka, O., Ishizuka, Y., Hoshizumi, H., and Miyagi, I. (2018). Petrological characteristics and 

volatile content of magma of the 1979, 1989, and 2014 eruptions of Nakadake, Aso volcano, Japan. 

Earth Planets Space 70, 197 (2018). https://doi.org/10.1186/s40623-018-0970-x. 

Samaniego, P., Eissen, J.P., Le Pennec, J.L., Robin, C., Hall, M.L., Mothes. P., Chavrit, D., and Cotton, J. 

(2008). Pre-eruptive physical conditions of El Reventador volcano (Ecuador) inferred from the petrology 

of the 2002 and 2004–05 eruptions. J. Volcanol. Geotherm. Res. 176(1),82–93. 

doi:10.1016/j.jvolgeores.2008.03.004. 

Schuth, S., Münker, C., König, S., Qopoto, C., Basi, S., Garbe-Schönberg, D., and Ballhaus, C. (2009). 

Petrogenesis of lavas along the Solomon Island Arc, SW Pacific: coupling of compositional variations and 

subduction zone geometry. J. Petrol. 50(5), 781–811. https://doi.org/10.1093/petrology/egp019. 

http://www.mirovaweb.it/
https://dx.doi.org/10.5027/andgeoV40n2-a06
https://doi.org/10.1093/petrology/egi005
https://doi.org/10.1007/s00410-014-1061-z
https://doi.org/10.1007/s00445-017-1104-1
https://doi.org/10.1016/S0377-0273(02)00357-8
https://doi.org/10.1016/j.jvolgeores.2013.11.010
https://doi.org/10.3389/feart.2018.00098
https://doi.org/10.1016/j.chemgeo.2017.11.035
https://doi.org/10.1093/petrology/egw063
https://doi.org/10.1016/j.jvolgeores.2014.06.011
https://doi.org/10.1186/s40623-018-0970-x
https://doi.org/10.1093/petrology/egp019


 
9 www.mirovaweb.it                                                                                                            MIROVA DATABASE v.1 

Scolamacchia, T., Pullinger, C., Caballero, L., Montalvo, F., Beramendi Orosco, L.E., and Gonzalez Hernández, 

G., 2010. The 2005 eruption of Ilamatepec (Santa Ana) volcano, El Salvador. J. Volcanol. Geotherm. Res. 

189 (3–4), 291–318. http://dx.doi.org/10.1016/j.jvolgeores.2009.11.016. 

Scott, J.A.J., Pyle, D.M., Mather, T.A., and Rose, W.I. (2013). Geochemistry and evolution of the Santiaguito 

volcanic dome complex, Guatemala. J. Volcanol. Geotherm. Res. 252, 92-107. 

https://doi.org/10.1016/j.jvolgeores.2012.11.011. 

Sheth, H.C., Ray, J.S., Bhutani, R., Kumar, A., and Smitha, R.S. (2009). Volcanology and eruptive styles of 

Barren Island: an active mafic stratovolcano in the Andaman Sea, NE Indian Ocean. Bull. Volcanol. 71, 

1021–1039. https://doi.org/10.1007/s00445-009-0280-z. 

Soldati, A., Sehlke, A., Chigna, G., and Whittington, A. (2016). Field and experimental constraints on the 

rheology of arc basaltic lavas: the January 2014 Eruption of Pacaya (Guatemala). Bull. Volcanol. 78, 43. 

https://doi.org/10.1007/s00445-016-1031-6. 

Stelling, .P., Beget, .J., Nye, C., Gardner, J., Devine, J., and George, R. (2002). Geology and petrology of 

ejecta from the 1999 eruption of Shishaldin Volcano, Alaska. Bull. Volcanol. 64, 548–561 (2002). 

https://doi.org/10.1007/s00445-002-0229-y 

Stock, M.J., Geist, D., Neave, D.A., Gleeson, M.L.M., Bernard, B., Howard, K.A., et al. (2020). Cryptic evolved 

melts beneath monotonous basaltic shield volcanoes in the Galápagos Archipelago. Nat. Commun. 11, 

3767. https://doi.org/10.1038/s41467-020-17590-x. 

Swanson. S.E., Nye, C.J., Miller, T.P., Avery, V.F. (1994). Geochemistry of the 1989–1990 eruption of 

redoubt volcano: Part II. Evidence from mineral and glass chemistry. J. Volcanol. Geotherm. Res. 62(1–4), 

453-468. https://doi.org/10.1016/0377-0273(94)90047-7. 

Syahbana, D.K., Kasbani, K., Suantika, G., Prambada, O., Andreas, A.S., Saing, U.B., et al. (2019). The 2017–

19 activity at Mount Agung in Bali (Indonesia): Intense unrest, monitoring, crisis response, evacuation, 

and eruption. Sci. Rep. 9, 8848. https://doi.org/10.1038/s41598-019-45295-9 

Tamura, Y., Ishizuka, O., Sato, T., and Nichols, A.R.L.  (2019). Nishinoshima volcano in the Ogasawara Arc: 

New continent from the ocean? Island Arc 28, e12285. https://doi.org/10.1111/iar.12285 

Teasdale, R., Geist, D., Kurz, M., and Harpo, K. (2005). 1998 Eruption at Volcán Cerro Azul, Galápagos 

Islands: I. Syn-Eruptive Petrogenesis. Bull. Volcanol. 67, 170–185. https://doi.org/10.1007/s00445-004-

0371-9  

Tolstykh, M.L., Naumov, V.B., Gavrilenko, M.G. et al. (2011). Chemical composition, volatile components, 

and trace elements in the melts of the Gorely volcanic center, southern Kamchatka: Evidence from 

inclusions in minerals. Geochem. Int. 50, 522–550. https://doi.org/10.1134/S0016702912060079. 

Van Bergen, M.J., Vroon, P.Z., Varekamp, J.C., and Poorter, R.P.E. (1992). The origin of the potassic rock 

suite from Batu Tara volcano (East Sunda Arc, Indonesia). Lithos 28(3–6), 261–282. 

https://doi.org/10.1016/0024-4937(92)90010-V. 

Viccaro, M., Nicotra, E., and Urso, S. (2015). Production of mildly alkaline basalts at complex ocean ridge 

settings: Perspectives from basalts emitted during the 2010 eruption at the Eyjafjallajökull volcano, 

Iceland. J. Geodynamics 91, 51-64. https://doi.org/10.1016/j.jog.2015.08.004. 

Vlastélic, I., Peltier, A., and Staudacher, T. (2007). Short-term (1998–2006) fluctuations of Pb isotopes at 

Piton de la Fournaise volcano (Réunion Island): origins and constraints on the size and shape of the 

magma reservoir. Chem. Geol. 244, 202-220. https://doi.org/10.1016/j.chemgeo.2007.06.015. 

http://www.mirovaweb.it/
http://dx.doi.org/10.1016/j.jvolgeores.2009.11.016
https://doi.org/10.1016/j.jvolgeores.2012.11.011
https://doi.org/10.1007/s00445-009-0280-z
https://doi.org/10.1007/s00445-016-1031-6
https://doi.org/10.1007/s00445-002-0229-y
https://doi.org/10.1038/s41467-020-17590-x
https://doi.org/10.1016/0377-0273(94)90047-7
https://doi.org/10.1038/s41598-019-45295-9
https://doi.org/10.1111/iar.12285
https://doi.org/10.1007/s00445-004-0371-9
https://doi.org/10.1007/s00445-004-0371-9
https://doi.org/10.1134/S0016702912060079
https://doi.org/10.1016/0024-4937(92)90010-V
https://doi.org/10.1016/j.jog.2015.08.004
https://doi.org/10.1016/j.chemgeo.2007.06.015


 
10 www.mirovaweb.it                                                                                                            MIROVA DATABASE v.1 

Volker, F., Altherr, R., Jochum, K.-P., Malcolm, T., and McCulloch, M.T. (1997), Quaternary volcanic activity 

of the southern Red Sea: New data and assessment of models on magma sources and Afar plume-

lithosphere interaction. Tectonophys. 278, 15–29. https://doi.org/10.1016/S0040-1951(97)00092-9 

Volynets, A.O., Edwards, B.R., Melnikov, B., Yakushev, A., and Griboedova, I. (2015). Monitoring of the 

volcanic rock compositions during the 2012–2013 fissure eruption at Tolbachik volcano, Kamchatka. J. 

Volcanol. Geotherm. Res. 307, 120-132. https://doi.org/10.1016/j.jvolgeores.2015.07.014 

VRC-ERI Report, 2002. Report on the 2002 Eruption of Pago Volcano, New Britain, Papua New Guinea. 

Volcano Research Center, ERI, University of Tokyo. http://www.eri.u-

tokyo.ac.jp/VRC/vrc/erup/pago_volc/index.htm. 

Wade, J.A., Plank, T., Stern, R. J., Tollstrup, D. L., Gill, J.B., O'Leary, J.C., et al. (2005). The May 2003 eruption 

of Anatahan volcano, Mariana Islands: Geochemical evolution of a silicic island-arc volcano. J. Volcanol. 

Geotherm. Res. 146, 139-170. https://doi.org/10.1016/j.jvolgeores.2004.11.035. 

Wadge, G., McCormick Kilbride, B.T., Edmonds, M. and Johnson, R.W. (2018). Persistent growth of a young 

andesite lava cone: Bagana volcano, Papua New Guinea.  J. Volcanol. Geotherm. Res. 356, 304-315. 

https://doi.org/10.1016/j.jvolgeores.2018.03.012. 

Watts, E.J., Gernon, T.M., Taylor, R.N., Keir, D., Siegburg, M., Jarman, J., Pagli, C., and Gioncada, A. (2020). 

Evolution of the Alu-Dalafilla and Borale volcanoes, Afar, Ethiopia.  J. Volcanol. Geotherm. Res. 408, 

107094https://doi.org/10.1016/j.jvolgeores.2020.107094 

Waythomas, C.F., Haney, M.M., Wallace, K.L., Cameron, C.E., and Schneider, D.J. (2017). The 2014 

eruptions of Pavlof Volcano, Alaska: U.S. Geological Survey Scientific Investigations Report 2017-5129, 

27 p., https://doi.org/10.3133/sir20175129. 

Whitford D.J. (1975). Strontium isotopic studies of the volcanic rocks of the Saunda arc, Indonesia, and their 

petrogenetic implications. Geochim. Cosmochim. Acta 39(9), 1287-1302. https://doi.org/10.1016/0016-

7037(75)90136-2. 

Werner, C., Kern, C., Coppola, D., Lyons, J. J., Kelly, P. J., Wallace, K. L., Schneider D.J. , and Wessels, R. L. 

(2017). Magmatic degassing, lava dome extrusion, and explosions from Mount Cleveland volcano, 

Alaska, 2011–2015: Insight into the continuous nature of volcanic activity over multi-year timescales.  J. 

Volcanol. Geotherm. Res. 337, 98-110. https://doi.org/10.1016/j.jvolgeores.2017.03.001. 

Witter, J.B., Kress V.C., and Newhall, C.G. (2005). Volcán Popocatépetl, Mexico. Petrology, magma mixing, 

and immediate sources of volatiles for the 1994–present eruption. J. Petrol. 46, 2337-2366. 

https://doi.org/10.1093/petrology/egi058. 

 

http://www.mirovaweb.it/
https://doi.org/10.1016/S0040-1951(97)00092-9
https://doi.org/10.1016/j.jvolgeores.2015.07.014
http://www.eri.u-tokyo.ac.jp/VRC/vrc/erup/pago_volc/index.htm
http://www.eri.u-tokyo.ac.jp/VRC/vrc/erup/pago_volc/index.htm
https://doi.org/10.1016/j.jvolgeores.2004.11.035
https://doi.org/10.1016/j.jvolgeores.2018.03.012
https://doi.org/10.1016/j.jvolgeores.2020.107094
https://doi.org/10.3133/sir20175129
https://doi.org/10.1016/0016-7037(75)90136-2
https://doi.org/10.1016/0016-7037(75)90136-2
https://doi.org/10.1016/j.jvolgeores.2017.03.001
https://doi.org/10.1093/petrology/egi058

