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Some remarks on historical seismicity
The Pollino range area, at the border between Calabria and Basilicata, is considered a seismic-gap zone, due to the its scarce seismicity, as even confirmed by the Italian seismic catalogue (CPTI11- Rovida et al., 2011).

The first studies about the Pollino seismic gap date back to the half of ‘90s (Valensise et al., 1994; SGA, 1994; Cinti et al., 1997; Guidoboni e Mariotti, 1997; Michetti et al., 1997), while more recent developments are by SGA (2000), Camassi and Castelli (2004) and Castelli and Camassi (2005).
The seismic histories (the list of earthquakes affecting a site during its history) of towns and villages of the area (Locati et al., 2011) do not display earthquakes occurred before the 1600, neither local nor remote, which could have affected such localities. The oldest traces of earthquakes are the damage in Castrovillari by the 1638 event, with epicentre in Central Calabria at about 100 km far, while the 1693 earthquake is the more ancient documented event in the Pollino range area. This earthquake was quoted in a catalogue for the first time in 2007 (Guidoboni et al., 2007) .
The earthquakes’ lack in northern Calabria can be also due to a “documentary gap”, missing information about strong and well known earthquakes, occurred not so far. Some investigation on documentary silence in Calabria was carried out by Scionti et al. (2006), within the time span 1500-1750. 
The Pollino earthquake of January 8, 1693, is among those events which have been obscured by other major earthquakes, occurred very close in time and space: in this case on 9th January 1693 started the destructive seismic sequence of Eastern Sicily, that left a huge impression in the collective imagination and affected most of Calabria as well. The closeness of the two events is likely the reason of the late identification of the Pollino earthquake. The temporal coincidence had, in a first phase, muddled the news and the information coming from Calabria Citra (the denomination of northern Calabria at the time), making them later invisible by the seismological literature.
Aim of this study is to reappraise the seismic history of this area, and in particular to update the knowledge of the 1693 event, trying to resolve the outstanding questions by means of a new reading of all sources. In the following the path of the research is described, from the investigation in the repositories to the macroseismic intensity assessment to each locality.
Repositories and sources
The research of new documentary sources on the January 8 1693 earthquake could not start without a detailed exploration of how available in the previous literature, in particular the Technical Reports of SGA (1994 and 2000), and the CFTI4Med catalogue (Guidoboni et al, 2007) and references therein.

SGA (SGA, 1994; SGA, 2000) report some text and other coeval sources related to the localities of Castrovillari, Mormanno, Morano Calabro and Oriolo. Other documents were quoted in CFTI4Med (Guidoboni et al., 2007), which adds other four localities to the intensity field (Cassano, Cosenza, Monteleone (nowadays Vibo Valentia) and Scalea). Unfortunately the transcriptions of the texts of CFTI4Med are not available, so we had to retrieve the original documents in the repositories where they are still kept. 
The research concerned archival sources, especially administrative or diplomatic correspondences, or even private letters, and has been carried out in many archives, like the Archivio Segreto Vaticano, the State Archives of Florence, Venice, Naples and Cosenza, as well as many local and parish archives. A secondary group of documents are the early journalistic sources, gazettes or notices (see Gazettes in References) that, working like a modern press-agency, publicized accounts and news from the main European cities (Castelli and Camassi, 2005). However the news written in such printed papers, were in general quite vague and not elaborated.
From the sources to the intensity map

The accurate historical research consented to retrieve many contemporary documents, not considered by the authors so far. The accurate reading of all the documentary material, published and unpublished, allowed us to reappraise the earthquake scenario, as accurately as possible.
The damage has been recognized and documented in Castrovillari, Morano Calabro, Oriolo, where some churches and some houses suffered serious damage. For other villages like Altomonte, Mormanno, San Basile, Saracena the sources reported (“…neither the damage suffered is less in…”), but not described the damage: in those last localities we assessed an uncertain degree of intensity. The information collected in the material is related to the seismic sequence, certainly documented from January 8 to the end of March 1693, so the intensity is assessed on the base of the cumulative effects of the aftershocks.
Castrovillari. Is the real documental centre of the earthquake. Most of documents and sources cite this locality, that was also the factual Episcopal seat of the Cassano diocese (Russo, 1967). Castrovillari is described as the most hit village in the dispatches among the correspondents of Venice, Florence and Rome resident in the Naples Kingdom. In particular, after the January 8 shocks, the ruin of two parish churches and two monasteries, and of some other buildings is documented. During the sequence was also damaged the church of S. Maria del Castello (ASFi, 1693; Russo 1982; Trombetti, 2012). In other documents two rural buildings, properties of the San Francesco monastery, are described completely ruined and collapsed (ASC), as well as damage suffered the cloister of Santa Chiara and the Bishop Palace. Assessed intensity 7 MCS.
Morano Calabro. Morano is, together with other localities, quoted by Toscano (1695) and several other documents, as one of the most hit villages, without any description of the damage. Anyway in some archival documents (ASFi, 1693; APS, 1694; AGS) more contextual news were found. In particular the notice of the collapse of the belfry of the “Padri Zoccolanti” church, and the news about many damage to hamlets in the Morano land. Assessed intensity 7 MCS.
Altomonte, San Basile and Saracena. These are “new entries” in the list of the interested sites. They are cited together in a couple of dispatches from Castrovillari and Naples to Florence (ASFi, 1693). The three localities were described as very suffering after the earthquake, but without any description of damage. Assessed intensity 6-7 MCS.

Oriolo. We consider the only reliable source the manuscript by Giorgio Toscano (1695), where some damage due to the quakes occurred during the night between 8 and 9 of January. Some damage to chimneys and a partial collapse from the tower of the castle represent the picture of the effects in Oriolo. Assessed intensity 6-7 MCS.

Mormanno. We did not retrieve specific information of damage in Mormanno, besides the generic note of Toscano (1695) and in a letter from Naples to Florence (ASFi, 1693). Notwithstanding in Mormanno religious ceremonies and practices performed to give thanks for the survival of the 1693 earthquake are well documented, to underline the absence of significant damage (AAM). Assessed intensity 6 MCS.
Colloreto (Morano C.). The monastery of Santa Maria of Colloreto is cited in coeval documents (Libro seu Platea del Venerabile convento di Colorito, ADC, 1722) as heavily damaged by the 1693 earthquake. In this case, being about a single building, the assignment of D (Damage to single building) is appropriate.
Pedali (Viggianello). The monastery of San Nicola of Tolentino in Pedali, near Viggianello, would have suffered a “very heavy damage by the earthquake”, so that, the friars should have sold two rural houses of their property to repair it. As the date of the document is 1700, it is reasonable to hypothesize the 1693 earthquake as the most probable event responsible of the damage. Assignment of D (Damage to single building).

Anglona. In the Bishop’s relation of August 19, 1700 (ASV, 1700) the Anglona Cathedral looked “heavily damaged by the most recent earthquakes”. Also in this case, considering time-span and location, it is reasonable to hypothesize the 1693 earthquake as the most probable event responsible of the damage. Assignment of D (Damage to single building).
Corigliano. In its Crono-istoria of Corigliano the Author, Amato, tells, citing the strong Sicilian earthquake (confusing the date), “Corigliano was powerfully shaked, its buildings swayed, but it was safe”. We think that, given the huge difference in the epicentral distances between the earthquakes, the event in the context would be the Pollino earthquake.
Scalea. In private letters from Scalea dated March 5 1693, a continuous felt of earthquakes generating some apprehension, is reported. We think that they could be aftershocks of the Pollino January 8 event. Assessed intensity 5 MCS.

Cosenza. In some advices from Naples (ASV, 1693) there is the news of earthquakes’ perception in Cosenza, without any damage. Assignment of F (Felt).
Monteleone (now Vibo Valentia). In a letter to the Secretary of State of Spain (AGS, 1693) were reported with detail the description of the shocks felt in Monteleone beginning from January 8, 1693. Assessed intensity 3 MCS.

Cassano sullo Ionio. None of the sources we scanned cite Cassano as interested by the 1693 earthquake, then we remove Cassano from the list of the localities involved in the Pollino event. 
	Località
	Lat
	Lon
	Guidoboni et al., 2007
	Camassi et al., 2011
	Tertulliani e Cucci

	Altomonte
	39.698
	16.131
	
	
	6.5

	Anglona
	40.249
	16.560
	
	
	D

	Cassano
	
	
	7.0
	5.5
	

	Castrovillari
	39.814
	16.202
	8.0
	7.5
	7

	Colloreto (Morano)
	39.889
	16.151
	
	
	D

	Corigliano
	39.596
	16.520
	
	
	5

	Cosenza
	39.303
	16.252
	4.0
	
	F

	Monteleone

(Vibo Valentia)
	38.675
	16.102
	3.0
	
	3

	Morano Calabro
	39.844
	16.136
	8.0
	7.5
	7

	Mormanno
	39.889
	15.989
	7.5
	6.0
	6

	Oriolo
	40.052
	16.447
	7.0
	7.0
	6.5

	San Basile
	39.809
	16.164
	
	
	6.5

	Saracena
	39.775
	16.157
	
	5.0
	6.5

	Scalea
	39.814
	15.792
	5.0
	5.0
	5

	Pedali (Viggianello)
	39.997
	16.060
	
	
	D


Table 1. List of the localities affected by the Pollino seismic sequence according to the previous studies and updated after the present work.

Conclusions
An exhaustive revision of the January 8, 1693 Pollino earthquake was carried out, retrieving a valuable amount of new documentary sources which allowed us to widen its knowledge.
About this event two different studies by Guidoboni et al. (2007), quoted in CFTIMed4, and by Camassi et al. (2011) existed so far. The syntheses of those studies are shown in Figure 1 and in Table 2. The historical research has contributed to reassess intensity values of some localities, to discover other localities affected in the earthquake and, more in general, to update the whole scenario of the event. The number of localities supplied with useful information grows from seven or eight of the previous works to fifteen; the maximum intensity drops from 8 and 7.5 to 7.
A macroseismic magnitude and a macroseismic epicentre of the event have been calculated by the code Boxer 4.0 (Gasperini et al., 2010). The results are shown in table 2.
	authors
	latitude
	longitude
	Epicentral Intensity
	Magnitude Mw

	Guidoboni et al., 2007
	39.850
	16.217
	8
	5.7

	Camassi et al., 2011
	39.903
	16.262
	7-8
	5.35

	Present work
	39.826
	16.158
	7
	5.1


Table 2. Epicentral parameters of the January 8, 1693 earthquake according to the previous studies and updated after the present work. The epicentral parameters of Camassi et al. have been calculated in the present work, using Boxer 4.0, as the authors did not elaborate the data in their paper.
As we can note in the table the macroseismic magnitude Mw of the 1693 event is considerably decreased, making it fully comparable with the last event occurred in the area, on October 26, 2012 Mw 5.0, I max 6.
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Figure 1. Map of the intensities of the 1693 earthquake by a) Guidoboni et al. (2007); b) Camassi et al. (2011); c) this study. The locality Monteleone is outside the boundaries of the map.
