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Quaternary Stratigraphy of the Tacoma Area
Correlation and chronology of Quaternary deposits in the Ta-
coma area has long been a source of frustration for those work-
ing in the area. Much field and laboratory research, utilizing 
radiocarbon dating, paleomagnetic studies, tephrochronology, 
bulk geochemistry, thermoluminescence dating, fission track 
dating, and pollen and diatom analyses, is underway to establish 
the chronology and distribution of these and other critical Qua-
ternary deposits. In addition, efforts are underway to confirm 
correlation of units here with the well-developed stratigraphy of 
southeast and northern Puget Sound (see strati graphic column).
Most of the chronologic work on Quaternary stratigraphy has 
been accomplished by Easterbrook (1994) and his co-research-
ers. He compiled the following stratigraphic section for the 
Puget Lowland. Note that there is no “named” Olympia-age 
deposit on this section: 

The field trip will visit newly measured sections that span the 
Steilacoom Gravel of the Vashon Drift through deposits tenta-
tively correlated with the Puyallup Formation. Emphasis will be 
on  stratigraphic relationships and Quaternary history, evidence 
(or lack) of tectonic deformation, variability within individual 
strata, and impacts to local and regional groundwater patterns.
Regional Geologic Setting

The southern Puget Lowland has been glaciated at 
least six times during the Pleistocene Epoch (East-
erbrook, 1994). The most recent, during the Vashon 
Stade of the Fraser Glaciation, was marked by the 
advance and retreat of the Puget Lobe of the Cordil-
leran Ice Sheet in western Washington. The glacier 
reached the central Puget Sound region about 15,000 
14C years BP and retreated past this area by 13,650 
14C years BP. Nonglacial deposits, where present, 
separate deposits of one glacier advance from another. 
Because the coastal mountains of British Columbia 
were the source area for each of the ice sheet advanc-
es, macroscopic lithology cannot be used to identify 
or differentiate the deposits of one glacial period from 
another glacial period. Because the Cascade volcanoes 
were primary sediment source areas during each non-
glacial period in the Tacoma area, sediment lithology 
is probably not useful as a basis for differentiating 
the deposits of one nonglacial interval from those of 
another.

Field Identification of Nonglacial Deposits
Field recognition of nonglacial deposits depends 
heavily on the ability to differentiate glacial from 
nonglacial deposits. Because of the mixing that results 
from reworking of underlying deposits during a 
glacier advance and erosional/sedimentation cycles, 
differentiation of glacial from nonglacial deposits 
is unavoidably ambiguous. For end-member cases, 
however, several distinguishing characteristics are as 
follows. The following table (Troost and others, 1998) 
summarizes the criteria for differentiating glacial from 

nonglacial deposits. Note that some of the criteria only work 
in the south part of the Lowland.

During glacial periods the apparent source of sediments is 
displaced to the north relative to nonglacial periods. In the 
Tacoma area, nonglacial sediments are predominantly derived 
from Mount Rainier and proto-Mount Rainier to the southeast 
(see Table 3 below from Noble and Wallace, 1966). Gla-
cial sediments, however, are dominated by lithologies with 
sources from the central and north Cascades more than 30 
miles north. Similarly, nonglacial sediments that are exposed 
along Hood Canal on the western margin of the lowland are 
predominantly composed of lithologies from the Olympic 
Mountains, but glacial sediments are predominantly derived 
from the North Cascades (Borden, 1998). In the Seattle area 
during nonglacial times, rivers carry sediments from both the 
Mt. Rainier area and the central Cascades. These relation-
ships are probably valid for glacial and nonglacial sediments 
throughout the lowland, although it may be locally compli-
cated by the reworking of older glacial sediments during 
interglacial periods. Furthermore, the percentage of land area 
receiving deposition is small during nonglacial periods rela-



tive to glacial periods, as shown on the figure on the following 
page from Borden and Troost (1999).
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This locality displays a classic relationship between the main Vashon glacial units. The Vashon till (Qvt) 
drapes the upland surface, but it has been locally eroded by the action of recessional meltwater (leaving de-
posit Qvr). Nalley Valley is one of the major channels that connected different arms of the proglacial reces-
sional lake that drained through progressively lower spillways into Lake Russell, and from there south over 
the Black Hills into the Chehalis River. Beneath the recessional and till lies sand and gravel of the Vashon 
advance outwash (Qva), which constitues most of the topographic relief present in the modern landscape.



In the Tacoma area, multiple recessional channels served as “spillways,” allowing water to drain southwest 
from glacial Lake Puyallup into the main proglacial lake along the axis of the Puget Lowland (glacial Lake 
Russell) and thence out through the Black Hills and into the Chehalis River. The following figure (from 
Walters and Kimmel, 1968) shows the locations of some of the more pronounced channels linking the two 
glacial lakes. As the ice receded to the north, progressively lower channels were exposed and so were oc-
cupied by meltwater.
























