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Objective:  The primary objective of this visit, with Ponomareva’s airfare funded by the Quaternary 

Research Center, was to complete a manuscript reporting extensive field and laboratory work on volcanic 

ash layers in central Kamchatka (reference below, Ponomareva et al., 2017).  Dated and geochemically 

fingerprinted tephra layers serve as excellent marker horizons which directly link disparate depositional 

successions. These layers can be used for dating paleoclimate changes (e.g., Pendea et al., 2017), 

paleoseismic events (e.g., Pinegina et al., 2013) and archaeological horizons as well as for compiling a 

record of hazardous volcanic eruptions.  Our collaboration, in addition and in consultation with Ben 

Fitzhugh, involves working out tephra chronologies for archaeological sites in the Kuril Islands, as well 

as work with Ezra Zubrow’s group (SUNY Buffalo) on environmental changes in central Kamchatka (e.g., 

Pendea et al., 2017).  Ponomareva is also working to extend correlations from Kamchatka to North 

American and beyond. 
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Results (Ponomareva et al., 2017 abstract) (see also Figures 1-4) 

Geochemically fingerprinted widespread tephra layers serve as excellent marker horizons which 

can directly link and synchronize disparate sedimentary archives and be used for dating various 

deposits related to climate shifts, faulting events, tsunami, and human occupation. In addition, 

tephras represent records of explosive volcanic activity and permit assessment of regional ashfall 

hazard. In this paper we report a detailed Holocene tephrochronological model developed for the 

Kamchatsky Peninsula region of eastern Kamchatka (NW Pacific) based on ~2800 new electron 

microprobe analyses of single glass shards from tephra samples collected in the area as well as 

on previously published data. Tephra ages are modeled based on a compilation of 223 14C dates, 

including published dates for Shiveluch proximal tephra sequence and regional marker tephras; 

new AMS 14C dates; and modeled calibrated ages from the Krutoberegovo key site. The main 

source volcanoes for tephra in the region are Shiveluch and Kliuchevskoi located 60e100 km to 

the west. In addition, local tephra sequences contain two tephras from the Plosky volcanic massif 

and three regional marker tephras from Ksudach and Avachinsky volcanoes located in the 

Eastern volcanic front of Kamchatka. This tephrochronological framework contributes to the 

combined history of environmental change, tectonic events, and volcanic impact in the study 

area and farther afield. This study is another step in the construction of the Kamchatka-wide 

Holocene tephrochronological framework under the same methodological umbrella. Our dataset 

provides a research reference for tephra and cryptotephra studies in the northwest Pacific, the 

Bering Sea, and North America.  



 
Figure 1:  a:  general Kamchatka setting, with major marker tephra isopach maps; b: localities 

used in this study (Ponomareva et al., 2017).  Field work supported by several grants from the 

Russian Foundation for Basic Research and the U.S. National Science Foundation an 

 
 

 

Figure 2:: Example of 

marker-tephra section from 

Cherny Yar locality (from 

Ponomareva et al., 2017)



 
Figure 3:  An excerpt (interval KS1 to SH#34) from primary summary of ages and correlations of 

marker tephra from key sections   Blue: sample numbers; Red:  radiocarbon dates.  Multiple 

sources of funding, see (Ponomareva et al., 2017).   
 

 

 

Figure 4:  Chemical composition of 

volcanic glasses from key study sections 

(Ponomareva et al., 2017, excerpted from 

their Figure 5).  Chemical analyses were 

conducted at the GEOMAR Helmholz 

Center, Germany, with support also from 

the Russian Academy of Sciences and the 

Russian Foundation for Basic Research. 

 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

Related articles: 

Pendea, I.F., Ponomareva, V., Bourgeois, J., Zubrow,, E.B.W., Portnyagin, M., Ponkratova, I., Harmsen, 

H., Korosec, G. (2017)  Late Glacial to Holocene paleoenvironmental change on the northwestern 

Pacific seaboard, Kamchatka Peninsula (Russia), Quaternary Science Reviews, v. 157, p. 14-28. 

Abstract:  We used a new sedimentary record from a small kettle wetland to reconstruct the Late Glacial 

and Holocene vegetation and fire history of the Krutoberegovo-Ust Kamchatsk region in eastern 

Kamchatka Peninsula (Russia). Pollen and charcoal data suggest that the Late Glacial landscape was 

dominated by a relatively fire-prone Larix forest-tundra during the Greenland Interstadial complex (GI 1) 

and a subarctic steppe during the Younger Dryas (GS1). The onset of the Holocene is marked by the 

reappearance of trees (mainly Alnus incana) within a fern and shrub dominated landscape. The Holocene 

Thermal Maximum (HTM) features shifting vegetational communities dominated by Alnus shrubs, 

diverse forb species, and locally abundant aquatic plants. The HTM is further defined by the first 

appearance of stone birch forests (Betula ermanii) e Kamchatka's most abundant modern tree species. The 

Late Holocene is marked by shifts in forest dynamics and forest-graminoid ratio and the appearance of 

new non-arboreal taxa such as bayberry (Myrica) and meadow rue (Filipendula). Kamchatka is one of 

Earth's most active volcanic regions. During the Late Glacial and Holocene, Kamchatka's volcanoes 

spread large quantities of tephra over the study region. Thirty-four tephra falls have been identified at the 

site. The events represented by most of these tephra falls have not left evidence of major impacts on the 

vegetation although some of the thicker tephras caused expansion of grasses (Poaceae) and, at least in one 

case, forest die-out and increased fire activity. 

 

Pinegina, T.K., J. Bourgeois, E.A. Kravchunovskaya, A.V. Lander, M.E.. Arcos (Martin), K. Pedoja, B. 

Macinnes, 2013.   A nexus of plate interaction:  Segmented Holocene vertical movement of 

Kamchatsky Peninsula coast (Kamchatka) based on coastal marine terraces, Bulletin of the 

Geological Society of America, v. 125, p. 1554-1568. 

 

Abstract:  Kamchatsky Peninsula lies within a complex meeting place of tectonic plates, in particular, the 

orthogonal interaction of the west-moving Komandorsky Island block with mainland Kamchatka. 

Examining the Holocene history of vertical deformation of marine wave-built terraces along the 

peninsular coast, we differentiated tectonic blocks undergoing uplift and tilting separated by zones of 

table or subsided shorelines. We analyzed ~200 excavations along >30 coastal profi les and quantified 

vertical deformation on single profi les as well as along the coast using paleoshorelines dated with marker 

tephras. For the past ~2000 yr, the average rates of vertical deformation range from about –1 to +7 mm/yr. 

Uplift patterns are similar to those detected from historical leveling and from mapping of the stage 5e 

Quaternary marine terrace (ca. 120 ka). Average vertical deformation in the Holocene is highest for the 

shortest studied time period, from ca. A.D. 250 to 600, and it is several times faster than rates for marine 

oxygen isotope stage (MIS) 5e terraces. Vertical displacements observed along the coast are most likely 

coseismic and probably have included subsidence as well as uplift events. Because subsidence is 

generally associated with erosion, almost surely more prehistoric large earthquakes occurred than are 

recorded as topographic steps in these terraces. We suggest that the distribution of coastal uplift and 

subsidence observed along the Kamchatsky Peninsula coastline is qualitatively explained by the 

squeezing of the Kamchatsky Peninsula block between the Bering and Okhotsk  plates, and the 

Komandorsky Island block. 


