

 Shifting Shorelines: A Geoarchaeological Perspective on the Late Pleistocene Jordan Valley

Author: Natasha Nagle
PhD Candidate in Geoarchaeology
Affiliation (1): La Trobe University, School of Humanities and Social Sciences, Department of History and Archaeology
Email: Natasha.Nagle@latrobe.edu.au

Background:

Understanding the ancient environments humans would have interacted with is key to archaeologists properly interpreting the people who once lived at the sites they study.
In my PhD, I’m analyzing the Damya Formation, thought to be deposited in the Jordan Valley (Figure 1) by the Damya Lake (~16-15/14 kya; Reference 1), to better understand the effects such a lake might have had on the peoples living nearby.
Alternative text for Figure 1: the first image you can see is a map of the Jordan Valley region, with the study area along the Eastern valley circled in red, and the location of the archaeological site Wadi Hammeh 27 marked, underneath this is a set of three photos, the first photo shows PhD candidate Natasha Nagle (a white female wearing a bright blue shirt and ball cap) with her back turned to the camera and digging out some of her samples from the sheer side of a rock-face, the second photo shows a picture of one of the oriented block samples she has taken from one of her PhD sites showing nicely fine layers of sediment in alternating light and dark brown and tan colors, the third image is a scan of one of the geological descriptions done for such an oriented geological sample.

Controversy: 

Prior research has focused primarily on the underlying Lisan Fm, deposited by the preceding Lisan Lake (~70-16ka; References 2, 7), or the highly saline Dead Sea (~10 ka; Reference 3).
Most doubt/ignore the existence of the Damya Lake, or insist it was smaller, shallower, more ephemeral, and just as saline as the Lisan Lake; directly contradicting limited research on the Damya Fm and archaeological evidence (References 4, 5), and which would have made life at Natufian sites like Wadi Hammeh 27 (WH27, ~12 ka) more difficult (References 5,6).

Methods: 

Two field seasons were conducted in 2023 and 2024, noted and described all remaining/accessible Damya Fm outcrops (n=18) along the Eastern Jordan Valley.
>500 geological and 19 dating (OSL) samples were taken to confirm outcrop chronology.
170 mineralogy (XRD), 720 particle size, 335 magnetic susceptibility, and 32 microfossils samples analyzed.

Preliminary Results: 

Alternative Text for Figure 2: Three main images are displayed, the first is a photograph of the rock face at the site Mallaha which Natasha sampled and studied for this research. In the photo you can see the oriented samples wrapped in the plaster used to preserve them before they’re taken out of the rock face, along with labels indicating the areas where the dating samples (optically stimulated luminescence, or OSL) were also taken from the sediments, as well as some general geological labels describing the type of rock visible at the site (ie. silt and mudstones, alternating sediments, storm deposits, and laminated marls). The second image displays a black and white version of two of the geological profiles for the sites of Mallaha and Damya Rd, where the rock type descriptions are also indicated and which also display the percentages of major minerals (calcite, gypsum, aragonite, quartz, and halite) as they vary down the geological sections, less gypsum and more quartz content can indicate periods of wetter climate/more rainfall. The third and final image is an Excel plot with Age along the X-axis and depth of the samples on the Y-axis, displaying the OSL dates of the sites sampled where Mallaha is represented by a red ‘X’ and shows dates from 13 - 9,000 years ± 0.6 thousand years, North Shuneh Pumping Station (NSPS) is represented by a green triangle and displays dates from 11.5-13,500 years ± 0.9 thousand years, Rawda 1 is represented by blue diamonds and displays dates from 98-190,500 years ± about 10 thousand years, North Shuneh 1 is represented by an orange square and displays a date of 26.5 ±2 thousand years, and Damya rd is represented by a purple plus and displays a date of 27.9 ± 2.5 thousand years.

Rather than only covering ~20 ka years of deposition, my samples unexpectedly retained ~200 ka of geological history in the Valley!
Northmost sites sampled (~7 km S of Syrian border) contain deep lake deposits (ALM)
Damya deposits (mineralogy and fossils) indicate a generally wetter environment with periods of higher rainfall, periodically interrupted by dryer/hotter periods with high evaporation
Periods of high storm events (TBD) affected the lakes/valley across their history

Preliminary Conclusions: 

A series of ~5 lakes spanned the full Jordan Valley with many periods of increase and decrease in size
Low energy, lake deposits at the higher latitudes indicate the Damya lake was much larger for much longer than believed
Lake deposits in the N. central Valley until at least ~9 ka confirm the Lisan Lake did not transition directly into the Dead Sea by ~11-10 ka
WH27 was a brackish to freshwater lakeside settlement (easy living!); site abandonment could have begun due to a period of slow lake receding after ~13 ka
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