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Abstract

The recently published Langgut et al. article claims that there was over-exploitation of the Byz-
antine Negev Desert. They suggest that the over-exploitation worked in conjunction with the 
Justinianic Plague and the Late Antique Little Ice Age (LALIA), and caused the decline of the 
Negev settlements in the middle of the 6th century CE. The current article wishes to respond to 
Langgut et al. article and show that what they found cannot be used to claim that there was an 
over-exploitation of the land. Moreover, contrary to what they suggest, their finds indicate and 
support the fact that the decline occurred later. As part of this rebuttal, we will also show that 
the dating used in this article, like the other articles published by the project titled “NEGEVBYZ,” 
is incorrect.
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The project “Crisis on the Margins of the Byzantine Empire: A Bio-archaeological Pro-
ject in the Negev Desert” (NEGEVBYZ project), set for itself to explore the reasons for 
collapse and resilience in an ancient society with socio-political complexity, in a region 
where natural resources are scarce. The project’s case study was the settlements of the 
north-western Negev desert in Israel and this project explored both the settlements’ 
resilience in the desert, and the reasons for their decline. The questions raised by the 
project were investigated using various techniques and disciplines, for example radiocar-
bon dating,1 stable isotope analysis, archaeobotany, palynology, and ceramic typology, 
with numerous articles being penned and published by the participants. One of the 
numerous articles of the project is an article by Langgut et al. (2021) which claims that 
over-exploitation of the land may be a possible factor in the decline of these settlements. 
However, there are several methodological and logical issues with the article, as well as 
with their overriding conclusions.

To answer Langgut et al., we need to start by examining their main claim. This claim 
rests on the assumption that if the inhabitants were using wooden architectural elements 
from abandoned houses as fuel, it can be seen as evidence for the lack of natural fuel 
resources in the area, which can in turn be perceived as due to the over-exploitation 
of land (Langgut et al. 2021: pp. 169, 174). However, this claim does not consider what 
fuel sources existed in the area, but it only discusses what the inhabitants used as fuel 
according to the archaeological evidence which has survived. This can be seen as sur-
vivorship bias, since only the fuel that has survived is analysed, as well as the fact that 
this analysis examines only the fuel that was used. This is despite the fact that it may 
not have been the only fuel source in the area, as the trees and shrubs outside of the 
city would not have been preserved in an archaeological context (Mangel & Samaniego 
1984). Unfortunately, Langgut et al.’s article does not discuss this concept. Moreover, if 
there was a readily available fuel source, such as abandoned houses nearby, there would 
be no reason to collect and carry wood from outside of the city. Therefore, using the 
fact that wooden architectural elements from abandoned houses were burnt for fuel as 
evidence for over-exploitation, is not a strong claim and it is not fully explored. Further-
more, this problem is known to the authors, as they themselves mention that most wood, 
regardless of its original purpose and use, becomes fuel at a certain point (Langgut et 
al. 2021: p. 167).2

Another pressing problem in the article is the presentation of data, especially that of 
Table 2 (Langgut et al. 2021: pp. 165–166). Firstly, there is no sufficient explanation of 
what is presented in this table. Secondly, the purpose of a table, or graph, is to present 
the information to the reader in an accessible way, something which does not occur 
here. The table gives no indication of the context of the sample in terms of time period 
or stratigraphy, making the conclusions and claims difficult to grasp and fully under-
stand. This problem also occurs in the supplementary material itself, where there is a list 

1	 Regarding the problems with the radiocarbon dating, a preliminary analysis of this can be seen in: Olsha-
netsky & Cosijns (2021: pp. 12–13; 2022: pp. 37, 40; Forthcoming 2023).

2	 This point has been well defined by modern research in various publications: Théry-Parisot et al. (2010); 
Picornell Gelabert et al. (2011).
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of the samples with their loci and basket numbers without any reference to the context, 
stratigraphy, or time period of the loci. This issue also leads us to the fact that nowhere 
in the article is there an explanation or description as to the reasons for allocating the 
samples to certain time periods. Moreover, this article, as well as several others, is based 
on a problematic chronology adopted by the NEGEVBYZ project, which needs to be 
further elaborated and discussed.

The Ceramic Typology

As the chronology the NEGEVBYZ project utilises is not discussed in Langgut et al.’s 
article or supplementary material, it is important to examine the discussion surrounding 
the dating in an article that Langgut et al. and the rest of the project rely upon. This 
article, by Bar-Oz et al., extensively discusses the chronology while detailing the dating 
of the end of the trash mounds of Elusa to the middle of the 6th century CE. It is the 
foundation of all the discussions and references to the chronology of the settlements in 
the subsequent NEGEVBYZ publications:

‘In support of the survey results, excavation produced assemblages with only early-mid Byzan-
tine diagnostic sherds, lacking late Byzantine or any later material (SI Appendix, Fig. S1). This 
is demonstrated mainly by the widespread presence of Gaza jar sherds, Majcherek’s Form 2–3 
(30), the ceramic “type fossils” of the early- mid Byzantine period.’ (Bar-Oz et al. 2019: p. 8243)

This paragraph implies that the team found pottery only from the Early to Middle Byz-
antine periods (350–550 CE) in the excavated trenches in the garbage mounds of Elusa.3 
They reached this conclusion by claiming that they only found Gaza Jars Form 2 and 3,4 
which for them are the ‘type fossils’ for the mentioned periods according to Majcherek’s 
typology. According to the NEGEVBYZ project, Form 2 represents the Early Byzantine 
period (350–450 CE) and Form 3 represents the Middle Byzantine period (450–550) 

3	 Regarding the debate on the use of Byzantine instead of Late Roman or Eastern Roman Empire, see: 
Elton (2018); Heather (2018: p. 6); Olshanetsky (2021: p. 8): in the research conducted on the Eastern and 
Western Roman Empires, there is a stark difference in the terminology used, especially in archaeological 
publications. Levantine scholarship (especially in the fields of archaeology and papyrology) tends to use 
the term Byzantine to define the period between 284 CE (used in Egypt) or 325 CE (used in Israel, Leba-
non and Syria) until 636 CE. Similarly, Late Roman is defined as the 2nd and the 3rd centuries CE, although 
in the archaeology of Egypt the terminology is currently changing and they are defining the Early Roman 
period as the 1st to the 2nd century CE, the Middle Roman period as the 3rd to the 4th century CE, and the 
Late Roman period as the 5th to the middle of the 7th century CE (Wilson & Grigoropoulos 2009; Kenawi 
2014). On the other hand, in western scholarship the period from 325 to 636 CE is called the Late Roman 
period. We agree with Elton (2018) and Heather (2018) regarding the lack of any significant change in the 
beginning of the 4th century CE in the east, which would deem the change in terminology from Roman to 
Byzantine as acceptable and logical. Only from 636 CE is there enough significant change in the Eastern 
Roman Empire to warrant a new entity, the Byzantine Empire. However, due to the fact that the main 
article in question uses the term Byzantine, we will also be using this term in the current article.

4	 The Gaza jar is most known as Late Roman 4 amphora, commonly written as LR 4 or LRA 4 in excavation 
reports (Riley 1975: pp. 27–31; Tomber 1996; Reynolds 2005: pp. 574–575).
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(Bar-Oz et al. 2019: pp. 8242–8243). However, Majcherek’s Gaza Jars Form 2 and 3 are 
dated differently. Firstly, Form 2 (or Type 2) is from around 300–450 CE according to 
Majcherek (Majcherek 1995: p. 168), meaning that according to the dating system used 
in the article, and by excavators in Israel, Type 2 is evidence for not only Early Byzantine, 
but also Late Roman.5 The same goes for Type 3 (or Form 3). According to Majcherek:

‘…this form of container was identified in deposits from as early as the late 5th century CE. 
Here, as on other sites, the real expansion of the type came in the sixth century. In the depos-
its post-dating the earthquake of CE 535, sherds of this form make up to 40–45% of the total 
amphorae sherds. Production ceased at approximately the turn of the sixth century, when 
its place was gradually taken by vessels belonging to the next type-form.’ (Majcherek 1995: 
pp. 168–169)

As we can see in this extract, the Type 3, which started to appear in the latter half of the 
5th century CE, reached a peak in its production after the year 535 CE, possibly mean-
ing that 550 CE was the earliest possible peak in the use of this vessel, unlike what was 
wrongly claimed by Bar-Oz et al.6 In addition, the Type 3 stopped being produced ap-
proximately around the year 600 CE (Majcherek 1995: pp. 168–169), yet there is a good 
chance its production continued until the Persian invasion of 614 CE. As Majcherek 
mentioned, vessels are often used long after their production has ceased, as no one 
would throw away hundreds or thousands of perfectly good jars. As a result, this suggests 
that the Type 3 jar was still used extensively in the first quarter of the 7th century, possibly 
even until the Arab invasion. In addition, it is important to raise the possibility that a 
change of the regime in the area did not mean a drastic change in the material record 
of the area. The vessels designated as Late Byzantine possibly continued several decades 
into the Early Islamic period (Magness 2003; Avni 2014; Olshanetsky & Cosijns 2022).

Israeli archaeologists tend to stick to Majcherek’s typology of Gaza jars (Sazanov 2017: 
p. 631). This is despite the fact that there are other archaeologists who have extensively 
surveyed and published updated chronologies of the different forms of Gaza jars by ex-
amining this jar from excavations published after 1993. These publications have added 
to the discussion surrounding the typology of Gaza jars, a fact that Majcherek himself 
emphasised when noting that his article is only a preliminary work on the chronology 
of Gaza jars (Majcherek 1995: p. 169). Dominique Pieri added to the Gaza jar typology 
in 2005, where he questioned and developed Majcherek’s typology from 1995. He rede-
fined Majcherek’s Form 2 as both LRA 4A2 (dated by Pieri to the 4th and 5th centuries 
CE) and LRA 4B1 (Pieri dated it to the second third of the 5th century to the first half 
of the 6th century CE). Similarly, Majcherek’s Type 3 was reclassified as LRA 4B2 and 
dated to the second half of the 6th century to the 7th century CE (Pieri 2005: pp. 104, 
106). In more recent publications, Pieri claimed that LR4 B can be found in Merovingian 

5	 Their dating of Type 2 was slightly amended in a different article of the NEGEVBYZ project: Fuks et al. 
(2020: SI, Table 1).

6	 For a more extensive debate on Bar-Oz et al.’s dating and its various issues, see: Olshanetsky & Cosijns 
(Forthcoming 2023).
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deposits dating to the late 6th century and first third of the 7th century CE (Bonifay & 
Pieri 2020: p. 871).

This is in line with what we can see in different excavation reports. For example, in the 
intensive excavations conducted in Marseille, LRA 4B was mostly found in layers dating 
to the 6th and the beginning of the 7th century CE. According to the sherds found, the 
peak of the imports of LRA 4B is from the end of the 6th century to the beginning of the 
7th century CE (Bonifay & Pieri 1995: p. 112; Bonifay et al. 1998: pp. 125–127, 401). In 
Fig. 94 of the Marseille report (Bonifay et al. 1998: ceramic table 94), which depicts what 
was found in a stratigraphic layer defined as belonging to the period 4B of the chronol-
ogy of the site (dated to the end of the 6th to the beginning of the 7th century CE), the 
rims of 15 LRA 4B are shown. It is clear from the figure that most of them should be 
considered LRA 4B2, and are parallel to Majcherek’s Gaza jar Types 3 and 4 (Majcherek 
1995: p. 172; Bonifay et al. 1998: p. 126), which once again shows and supports the claim 
that the dating of the NEGEVBYZ project is problematic (Olshanetsky & Cosijns 2021; 
2022; Forthcoming 2023).

Further analyses of the Gaza jars and their different forms did not drastically change 
the dating of Pieri’s typology, if at all. The most recent extensive work on the topic was 
an in depth recategorization of this amphora by Sazanov. In this article, he characterised 
the Gaza jar, or LR 4, typology by general body shape, the profile, the height of the 
vessel and other small body variations (Sazanov 2017). At the moment, this is the most 
extensive and in-depth typology we have, and the NEGEVBYZ project may have dated 
the assemblage more accurately by using this typology and chronology.

Consequently, Majcherek’s Gaza jar Type 3 represents both the Middle and Late Byz-
antine periods. The dating the article by Langgut et al. uses, is entirely based on Bar-Oz 
et al. (2019) and Fuks et al. (2020), which have wrongly interpreted the old Gaza jar ty-
pology written by Majcherek, and so the dating given by these articles must be amended 
to a later date. Therefore, this would suggest that the decline in the region did not occur 
in the middle of the 6th century CE, but rather in the beginning of the 7th century CE, 
effectively eliminating both the Justinianic plague and the LALIA as the perpetrators of 
the decline (Olshanetsky & Cosijns 2021; 2022; Forthcoming 2023).

Further Issues

The ceramic typology is not the sole problem with Langgut et al.’s article. The article 
dedicates a significant part to exploring the difference between the two periods in the 
charcoal assemblages from the middens of Shivta and Nessana (Langgut et al. 2021: pp. 
170–171), and the changes in pollen from the northern reservoir (Langgut et al. 2021: 
pp. 163–164, 168). However, the discussion on the changes in pollen raises several ques-
tions. According to the team, the sediment samples 10 to 19 date to the Late Byzantine 
period, while samples 1 to 9 come from the fill of previous excavations by Baly. In ad-
dition, samples 10 to 13, dated by the project to the Late Byzantine period, come from 
an area of silt which represents the deposition of dirt from when the reservoir stopped 
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being maintained. According to the project, the termination of the maintenance of the 
northern reservoir occurred in the Late Byzantine (Langgut et al. 2021), although it is 
unclear how they came to this conclusion. The dating of this or the samples is not fully 
explained in either Langgut et al.’s article or the article detailing the finds from the exca-
vation. From what can be understood from both articles, the pollen was dated according 
to the dating of the ceramic assemblages found in abandoned houses (Tepper et al. 2018; 
Langgut et al. 2021). Therefore, the dating of several abandoned buildings in Shivta to 
the Late Byzantine drove the excavators to date the halting of the cleaning of the reser-
voir, and the end of municipal activities in Shivta, to the Late Byzantine. In addition, the 
chronology of the site of Shivta is not fully expanded upon in the article detailing the 
results of the excavation. The only explanation for their chronology was a general list of 
some of the pottery found at the site, with no explanation as to the different typological 
forms (Tepper et al. 2018: pp. 132–133). According to Fuks et al. (2020), a building or 
layer in the sites of the north-western Negev was dated to the Late Byzantine due to the 
prevalence of Majcherek’s Gaza jar Type 4 and Riley’s LR1 (Fuks et al. 2020: p. SI, Table 
1). Thus, this dating probably needs to be amended, suggesting that the maintenance of 
the reservoir ceased in the 7th century CE.

Regarding the analysis of the species of burnt flora, a discrepancy in the charcoal be-
tween the two periods was attributed to the over exploitation of the area during the Late 
Byzantine period, rather than the 36 years of turmoil preceding 650 CE. This turbulent 
period includes the Persian invasion of 614 CE, the following 14 years of conquest (Elton 
2018: pp. 331–352; Heather 2018: pp. 303–331), and the Arab conquest,7 following their 
victory at the Battle of Yarmuk in 636 CE.8 When pondering this period of invasions and 
conquests, the appearance of abandoned buildings, which were subsequently used for 
fuel, is not an anomaly that needs to be explained but rather an obvious turn of events. 
According to Langgut et al., the abandonment of these buildings is not a concept which 
needs to be discussed but is instead used as evidence for the over-exploitation of the 
surrounding land. As explained previously, the use of fuel from abandoned buildings 
does not necessarily imply an over-exploitation of the land. This is because abandoned 
buildings are part of the landscape and life of an urban environment. The existence of 
one or two abandoned buildings does not necessarily mean the entire city or region was 
in decline or abandoned. For example, the population density of modern-day Israel is 
the highest in the history of this land, and the real estate prices are sky high. Yet, there 
are thousands of abandoned buildings in all the major cities and towns of the country 
(Carmel 2020). In all these cities, there is a chance that any temporary residents of one 
of these abandoned buildings may have used parts of it to warm themselves. However, 
this certainly does not mean that any of these cities, or Israel as a whole, has exhausted 
the available fuel sources and vegetation, nor does it mean that any of these cities and 
towns were abandoned or in decline in the 20th and the beginning of the 21st century. In 

7	 For information on the Arab invasion, please see: Kennedy (2008); Donner (2014: pp. 91–156); Marozzi 
(2021).

8	 For information on the Battle of Yarmuk, please see for example: Nicolle (1994); Ibrahim (2002).



11

Lev Cosijns & Haggai Olshanetsky
Did the Byzantine Negev settlements exhaust the surrounding environment?

Č
LÁ

N
KY

 /
 A

R
TI

C
LE

S

general, a city can be considered declining or abandoned only when a large percentage 
of its buildings are abandoned, and not only a few.

Furthermore, if one were to base their main conclusion on over-exploitation, there 
must be an explanation in the article on how this process came about. Since the estab-
lishment of these settlements in the 3rd century CE, the Romans and Byzantines suc-
ceeded in converting desert lands into fertile agricultural lands which produced a stable 
economy entirely based on their agricultural exports for 350 years (Butler et al. 2020; 
Langgut et al. 2021). Therefore, an over-exploitation of the environment in the 6th or 7th 
century CE is puzzling at best. A strong explanation needs to be presented for such a 
thing to be claimed. Lastly, the most important paper the project has produced which 
discusses and proves the lack of change in vegetation in the area (Vaiglova et al. 2020) 
is surprisingly absent from the Langgut et al. (2021) article and its bibliography. This is 
especially puzzling as a few of the authors are credited in both publications.

Conclusion

As was shown, the NEGEVBYZ project used dating methods in an inaccurate way, and 
the dating of the project needs to be amended to a later date. As the dating is later than 
what was claimed by the project, a later date would have no correlation with any signif-
icant climatic data or evidence for the Justinianic plague. Nevertheless, if the dating of 
the decline of Shivta and Nessana were correct, there is still no reason to claim that this 
was due to overexploitation. The authors themselves say that this decline occurred in the 
Late Byzantine, dated from 550 to 650 CE. Thus, a decline in this period would suggest 
that rather than over-exploitation, the Persian wars and Arab conquest were instrumen-
tal in the decline of the area as they took place from 614 CE and onwards. From the 
data presented in Langgut et al.’s article, there is no reason to suggest over-exploitation 
rather than geopolitical instability as the reason for the decline in the region.

Modern scholarship is extremely interested in all theories of societal decline or shifts 
connected to either plague or significant climatic change. This may have skewed scholar-
ly perception to such hypotheses. However, in some cases, such as this one, the simplest 
option of war and conquest or occupation can at times be the most correct for explain-
ing either the decline or the abandonment of settlements and societies.
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