
  
 

 

 

 

Field Methods in Archaeobotany and Paleoclimate 

Reconstruction 

Name of Lecturer: Dr. Dafna Langgut 
Academic year: 2020/21      TAU Credits: 4     Level: Graduate    

  

Class will be held on: February 14th-19th, 2021, in Masada, Israel 

E-mail address: langgut@tauex.tau.ac.il 

Reading material: Please see below 

 

Course Goals: 

To gain field experience in archaeobotany, paleo-environmental and paleo-climate 

reconstruction and dating methods in archaeology. The course would focus on field sampling 

strategies and the compliant of each proxy to the relevant archaeological questions as well as 

to the preservation and environmental conditions. 

 

Course Description: 

This unique one-week course (14-19/2/2020) will focus on sampling strategies in order to 

shed light on archaeological and environmental questions. The course will deal with three 

disciplines: (i) archaeobotany, (ii) chronology, and (iii) paleo-environment.  

The course will take place at three locations: Masada (a world heritage archaeological site at 

the Judean Desert), the Dead Sea shore and Masada marlstone. The following proxies will be 

studied: Dead Sea lake level reconstruction (based on lithology and sedimentology), paleo-

seismology (identification of paleo-earthquakes), palynology (fossil pollen grains), 

anthracology (carbonized-wood remains), preservation of wooden implements and other 

organic materials. During the course we will also study how to sample for 14C radiocarbon 

dating, dendrochronology and luminescence dating (OSL). Special focus will be given to the 

reconstruction of the lavish gardens of Herod the Great at Masada, characterized by harsh 

desert environment. The course will include a visit to the botanical gardens at Ein Gedi (a 

desert oasis) and a visit to the Museum of Masada. 

 

Course Requirements and grade: 

Full participation in all field activities, including attending to all lectures during the field 

workshop (40% of the grade). Submission of final seminar paper until the end of February 

2021 (40% of the grade). 

 

 

 

 



  
 

 

 

 

 

Timetable: 

 Sunday 

14.2.2020 

Monday 

15.2.2020 

Tuesday 

16.2.2020 

Wednesday 

17.2.2020 

Thursday 

18.2.2020 

Friday 

19.2.2020 

Morning Arrival at 

*TAU 

Breakfast Breakfast Breakfast Breakfast Breakfast 

Opening 

meeting + 

General 

introduction 

Field day at 

Masada 

marlstone 

 

Topic:  

Dead Sea Lake 

levels 

reconstruction 

and earthquakes 

history 

Field day at the 

Dead Sea shore 

 

Topic:  

Palynology - 

vegetation and 

climate 

reconstruction  

(samples for 

pollen and 

dating will be 

collected from 

a sediment 

outcrop) 

Field day at 

Masada 

archaeological 

site 

 

Topic:  

Collecting 

botanical 

remains at an 

archaeological 

site (pollen, 

seeds, 

charcoals, 

wooden beams) 

Field day at 

Masada 

archaeological 

site 

 

Topic: 

Dating methods – 

how to sample for 
14C, **OSL and 

dendrochronology  

Course 

summary (at 

Masada 

archaeological 

site) 

 

 

 

 

 

Packaging field 

equipment 

 

 

A visit to the 

Laboratories 

of 

Archaeological 

Sciences at 

TAU  

Noon Lunch (at 

TAU) 

Lunch (in the 

field) 

Lunch (at the 

field) 

Lunch  (at 

Masada site) 

Lunch (at Masada 

site) 

Lunch (at 

Masada site) 

Afternoon A bus ride to 

Masada Hostel 

A visit to the 

botanical gardens 

at Kibutz Ein 

Gedi (a desert 

oasis) 

A visit to 

Masada 

Museum 

Preservation at 

archaeological 

sites (a tour at 

Masada with 

the site’s 

conservator-

restorative) 

Participation at 

the archaeological 

excavation 

Ride back to 

Tel Aviv 

Evening Dinner (hostel) Dinner (hostel) Dinner (hostel) Dinner (hostel) Dinner (hostel)  

Safety and 

orientation 

lecture (Dr. 

Guy Stiebel, 

Director of 

Masada 

Expedition) 

 

 

Paleoclimate and 

paleoenvironment 

of the southern 

Levant (a lecture 

by Dr. D. 

Langgut) 

 

One-on-one 

discussions on 

the seminar 

paper  

Masada – a 

world heritage 

archaeological 

site (a lecture 

by Dr. Guy 

Stiebel) 

 

One-on-one 

discussions on 

the seminar 

paper  

Paleo-

parasitology 

(a lecture by 

Dr. Eitan 

Kremer)  

 

 

One-on-one 

discussions on 

the seminar 

paper  

Herod the Great 

royal gardens 

come alive (a 

lecture by Dr. D. 

Langgut) 

 

 

One-on-one 

discussions on the 

seminar paper  

 

 

Accommodation: At the Masada hostel.  

 

 

 

 



  
 

 

 

Bibliography: 

.. Routledgering dating and archaeology-Tree Baillie, M. G. 2014. 

Bar-Matthews, M., 2014. History of Water in the Middle East and North Africa, 2nd ed, 

Reference Module in Earth Systems and Environmental Sciences - Treatise on Geochemistry. 

Elsevier Ltd. 

 

Bayliss, A. 2009. Rolling out revolution: using radiocarbon dating in 

.147-(1), 12351 ,Radiocarbon archaeology. 

Benzaquen M. Finkelstein I. Langgut D. 2019. Vegetation History and Human Impact on the 

Environs of Tel Megiddo in the Bronze and Iron Ages (ca. 3,500-500 BCE): A 

Dendroarchaeological Analysis. Tel Aviv 46: 42-61. 

 

Bookman (Ken-Tor) R, Enzel Y, Agnon A, Stein M. 2004. Late Holocene lake levels of the 

Dead Sea. Geological Society of American Bulletin. 116: 555-571. 

Bryant, V.M. 1990. Pollen: Nature’s Fingerprints of Plants. Yearbook of Science and the 

Future. Chicago: 92‒111.  

 

Butzer, K.W. 1982. Archaeology as Human Ecology. Cambridge. 

 

Dafni, A., & Böck, B. 2019. Medicinal plants of the Bible—revisited. Journal of 

ethnobiology and ethnomedicine, 15, 57. 

 

Danin A. 2004. Distribution Atlas of Plants in the Flora Palaestina area. Jerusalem: The 

Israel academy of Sciences and Humanities. 

Faegri K, Iversen J. 1989. Textbook of Pollen Analysis, (IV Edition). London: John Wiley and 

Sons. 

Measurement Science and  Feathers, J. K. 2003. Use of luminescence dating in archaeology.

.(9), 149314 ,Technology 

Finkelstein I. Langgut D. 2014. Dry Climate in the Middle Bronze I and its Impact on 

Settlement Patterns in the Levant and Beyond: New Pollen Evidence. Journal of Near 

Eastern Studies 73: 219-234. 

  

Finkelstein I. Langgut D. 2018. Climate, Settlement History and Olive Cultivation in the Iron 

Age Southern Levant. Bulletin of the American Schools of Oriental Research (BASOR) 379: 

153-169. 

 

Frumkin A, Elitzur Y. 2002. Historic Dead Sea level fluctuations calibrated with geological 

and archaeological evidence. Quaternary Research. 57: 334-342.  

Goldberg, P., Holliday, V. T., & Ferring, C. R. (Eds.). (2013). Earth sciences and 

archaeology. Springer Science & Business Media. 

Greener, A., Finkelstein, I., Langgut, D. 2018. Settlement oscillations along the desert fringes 

of the Southern Levant: impact of climate versus economic and historical factors. Ugarit-

Forschungen 49: 195-226. 



  
 

 

Hester, T.R., Shafer, H.J. and Feder, K.L. 2009 Field Methods in Archaeology. 

Seventh Edition. Walnut Creek, CA. 

Kagan, EJ, Stein, M, Agnon, A, Neumann, F. 2011. Intrabasin paleoearthquake and 

quiescence correlation of the late Holocene Dead Sea. J Geophys Res. 116: B04311. 

Kagan E.J. Langgut D. Boaretto E. Neumann H.F. Stein M. 2015. Chronology of Dead Sea 

levels during the Bronze-Iron ages. Radiocarbon 57: 237-252. 

Langgut D. Neumann F.H. Stein M. Wagner A. Kagan E.J. Boaretto E. Finkelstein I. 2014. 

Dead Sea Pollen Record and History of Human Activity in the Judean Highlands (Israel) from 

the Intermediate Bronze into the Iron Ages (~2500-500 BCE). Palynology 38: 1-23. 

 

Lev-Yadun, S., 2007. Wood Remains from Arcaheological Excavations: A Review with a Near 

Eastern Perspective. Israel Journal of Earth Sciences, 56: 139-162. 

 

Litt T, Ohlwein C, Neumann FH, Hense A, Stein M. 2012. Holocene climate variability in the 

Levant from the Dead Sea pollen record. Quat Sci Rev. 49: 95-105. 

Migowski C, Stein M, Prasad S, Negendank JFW, Agnon A. 2006. Holocene climate 

variability and cultural evolution in the near east from the Dead Sea sedimentary record. 

Quaternary Research. 66: 421-431. 

Neumann FH, Kagan EJ, Leroy SAG, Baruch U. 2010. Vegetation history and climate 

fluctuations on a transect along the Dead Sea west shore and their impact on past societies 
over the last 3500 years. J. Arid Environ. 74: 756-764. 

 

Pearsall, D. M. 2015. Paleoethnobotany: a handbook of procedures. Left Coast Press. 

Pearsall, D. M. 2018. Case studies in paleoethnobotany: understanding ancient lifeways 

through the study of phytoliths, starch, macroremains, and pollen. Routledge. 

Rosen, A.M. 2007. Civilizing Climate-Social Responses to Climate Change in the Ancient Near 

East, Plymouth. 

 

Vita-Finzi, C. 1978. Archaeological Sites and their Setting. London. 

 

Walker, M. 2005. Quaternary dating methods. John Wiley and Sons. 

 

Zohary, D., Hopf, M.and Weiss, E. 2012. Domestication of Plants in the Old World. IV 

Edition. Oxford: Oxford University Press. 

Zohary, M. 1962. Plant Life of Palestine: Israel and Jordan. New York. 

 

Zohary, M. 1973. Geobotanical Foundations of the Middle East. Stuttgart: Gustav Fischer. 

 


