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Abstract

The present study is a descriptive-analytical one that investigates the settlement patterns and
distribution of Iron Age sites in the Middle Atrak basin. In order to achieve the research objectives,
6 natural factors including the site area, altitude, slope, of the site distances from water sources,
communication routes, type of vegetation and soil have been selected as effective factors in
establishing settlements and have been analyzed using statistical methods in GIS and SPSS software.
It seems that natural settings have had a great impact on the location, expansion and physical
development of Iron Age settlements and the sites of this period have been formed in two parts of
sedimentary plain and mountainous region. So that the Iron Age people have chosen a different
patterns of living and settlement to adapt to the environment of the Atrak river basin. A very large
group of sites is ones that have good access to pastures on the edge of the plain, are located on high
slopes and have a small area, indicating that seasonal sites with dryland farming and livestock
subsistence economy. The second group is three sites located on low slopes, at the bottom of the
plain with rich sedimentary soils, next to communication routes and water sources, and their area is
much larger than the first group and show that permanent villages with livestock and agriculture are.
Finally, the third group is a site that is the largest area in the region and its location in a strategic area
and on the communication route, which controls two plains and the possibility of a central area such
as the city, is not far from the mind.
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Introduction

In their early stages of adopting a settled life, human groups across the world followed river networks
and flowing surface waters, setting up their settlements next to them for drinking water, agriculture,
navigation, water supply, and trade [1-3]. In other words, settlement patterns divulge the type of
lifestyle along with information about such latent aspects as space organization and their change over
time [4].

In this article, through a detailed study of the Iron Age sites of the Middle Atrak Basin in North
Khorasan Province, we will analyze the settlement patterns of the Iron Age populations of the region.
Reconnaissance surveys in the midstream of the Atrak River have identified over 360 archaeological
sites dating to different periods.

Accordingly, we will try to find answer to the question: What are the settlement patterns of the Iron
Age populations of the Middle Atrak Basin, and which geographic and environmental factors played
a pivotal role in these patterns? In this descriptive-analytical research, a GIS system is used along with
SPSS software to analyze the site distributions.

The Atrak River Basin is one of the largest in northeastern Iran. Encompassing a total area of 33890
sq k, the river originates from the Hezar Masjed Mountains north of Quchan. About 26,500 sq k of
the basin is located within the present-day borders of Iran, and the rest lies in Turkmenistan (Fig. 1).
The main course of the river is dividable into the three parts of Upper, Middle, and Lower Atrak.
The study area includes the midstream of the river, running a length of about 150 km (extending
from the villages of West Reza Abad and Sisab on the border of the counties of Shirvan and Bojnord
to the village of Qazan Qaye on the border of Manch and Samalghan County with Marave Tappe
County) [5].

Fig. 1: The Middle Atrak Basin
Effect of geographical environment on the Iron Age sites of the Middle Atrak basin

Site Size

In the Middle Atrak Basin, the sites are small (Table 1), with about half of the identified Iron Age
sites measuring below 1 hectare in total area. Remarkable exceptions are Rivi IAMA34) (ca. 100
hectares) and Takhte Sir IAMA49) (ca. 22 hectares).
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Tab. 1: The Size of Iron Age Sites in Middle Atrak Basin

Percentage of points Number of points Size
31 19 /5
18 11 /5-1
20 12 1-2
16 10 2-3
5 3 3-5
7 4 5-10
3 2 10-
100 61 Total

Location with respect to Elevation

Regarding the location of the sites with respect to their height above sea level, about 60% of the sites
are between the altitudes of 226 to 819 m (Table 2). The Pearson correlation coefficients show a
direct and positive relationship between the altitude and the size of the sites (+480) (Table 3).

Tab. 2: Location of Iron Age Sites in Middel Atrak Basin base on elevation

Percentage of points Number of points Height above sea level (meters)
58 35 226-819
31 19 819-1200
9/5 6 1200-1600
1/5 1 1600-2000
100 61 Total
Tab. 3: Table of Pearson correlation coefficients
Correlations
elv. Dis. Dis. soil landuse slope
To Riv. To Ro
area Pearson 480* -.830%* - 490* .389 -
Correlation 88(yr* .810%*
Sig. (2-tailed) .072 .023 18 .070 .095 .025
N 61 61 61 61 61 61
*. Correlation is significant at the 0.05 level (2-tailed).
**, Correlation is significant at the 0.01 level (2-tailed).

Water Resource

Some 80% of the Iron Age sites lie within 1000 m of the water bodies. The Pearson correlation
coefficient of /-830 (Table 4) again confirms this observation, indicating a direct and inverse
correlation with a high level of significance between the size and the distance from permanent water

sources.

Tab. 4: Location of Iron Age Sites in Middel Atrak Basin base on Distance from Water Sources

Percentage of points Number of points Distance from water sources (meters)
56 34 0-500
24/5 15 500-1000
8 5 1000-1500
6/5 4 1500-2000
5 3 2000-
100 61 Total
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Land Use

The map of the study area based on land use (Fig. 2) shows that about half of the sites are located in
areas that are currently used for agriculture, including both irrigated or rainfed, and the remaining
half lie in places that are currently pastures or forest areas (Table 5). The Pearson correlation
coefficient, +/389, confirms this observation (Table 3).
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Fig. 2: Landuse of the Middle Atrak Basin

Tab. 5: Location of Iron Age Sites in Middel Atrak Basin base on landuse

Percentage of points Number of points Current land use
8 5 Dry farming
36 22 Water farming
36 22 Medium pasture
11 7 Poor pasture
8 5 forest areas
100 60 Total

Routes

More than 70% of the sites are located at the bottom of the valleys, in the middle of the intermountain
plains, along the communication routes (Table 6; Fig. 3). This finding is corroborated by the Pearson
correlation coefficient of -/880 (Table 3), which suggests a direct and inverse relation between the
size of the sites and their distance from the lines of communication.

Tab. 6: Distance of Sites from Communication Routes

Percentage of points Number of points Distance from routes
69 42 0-1000
11 7 1000-2000
13 8 2000-3000
7 4 3000-
100 61 total
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Fig. 3: Location of Areas in Relation to Communication Routes in the Middle Atrak Basin

Slope

The slope degrees in the region were classified into 9 separate categories, with the lowest recorded
slope falling in the first category at 0-5 degtees, and the highest slope falling in category 9. As can be
seen in Table 7, in general the number of sites is close to each other in different slope ranges (Fig. 4).
The Pearson correlation coefficient for the relation between the size of the sites and the slope factor
is -8.10 (Table 3), once more expressing a direct and inverse relation between the two factors of sites
size and slope degree.
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Fig. 4: The Location of the Sites in Relation to the Type of Soil in the Middle Atrak Basin

Tab.7: Percentage of Ancient Sites and their Slope

Percentage of points Number of points Slope
28 18 0-5
32 20 5-10
18 12 10-15
22 14 15-
100 61 Total
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Soil Type

In the study area, 68% of the Iron Age sites are located in areas characterized by Inseptsol soil
profiles, 12% by Inseptsol rock outcrops, and 20% by outcrops to Entisol rocks (Table 8). The
Pearson correlation (+/490) reveals a direct relationship between soil type and size of the sites.

Tab. 8: Location of Iron Age Sites in Middel Atrak Basin base on Soil

Percentage of points Number of points Soil
68 42 Inseptsol soil
12 7 Inseptsol rock outcrops
20 12 outcrops to Entisol rocks
100 61 Total

Distribution of Iron Age sites in the Middle Atrak Basin
Through statistical analysis and clustering of the Iron Age sites in the Middle Atrak basin with SPSS
software and cluster analysis method, three patterns were emerged which are outlined below (Table 9).

Tab. 9: The Settlement Patterns of Iron Age Sites

Average Average distance | Average distance Average Average | The number atterns
slope from the road from the river Elevation size of sites P
Above 15 982 421 892 13686 57 1
degrees
Below 7 1140 221 777 77666 3 2
degrees
bove 10 600 200 1398 225000 1 3
degrees

Pattern 1 consists of 57 sites (see Table 9; Fig. 5). These sites can be argued as having relied on a subsistence
system that involved seasonal shift between rainfed agticulture and pastoralism.

Pattern 2 is attested at the three sites of IAMA34, IAMAA40, and IAMA36 (see Table 9; Fig. 5). This group
of sites perhaps were permanent settlements that practiced a mixed subsistence mode of farming and
tending herds of livestock.

Pattern 3 is defined by a single site namely IAMA49 (Table 9; Fig. 5). Given its strategic location in a high
point close to the route, the site was of particular importance and its residents were possibly engaged in
trade, agriculture and animal husbandry.
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Fig. 5: The Settlement Patterns of Iraon Age Sites the Middle Atrak Basin
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Conclusions

The detailed analysis of the Iron Age sites in the Middle Atrak Basin, reveled three distinct settlement
patterns. The first, which predominates and encompasses the largest part of the sites, consists of sites with
proper access to pastures on the fringe of the plain, located on high slopes, and having a small size. The
inhabitants of these sites took advantage of both mountain resources (pastures) and plain resources
(alluvial lands). These can be deemed seasonal sites that relied on a mixed subsistence mode of pastoralism
and rainfed agriculture. The second pattern concerns three sites that are vaster than those in the first group.
They lay on low slopes, in plains with rich alluvial sedimentary soils, and next to the routes and sources of
water. They represent permanent rural settlements that practiced herding and farming. The single site
making up the third pattern was probably a central site, due to its obvious location along a route, and
controlled the two nearby plains. As was stated, the Iron Age sites identified in the Middle Atrak Basin are
small, with about half of them having a total area of less than 1 hectare. Accordingly, the regional
settlements date from the second millennium and the first half of the first millennium BC. There was no
settled population concentrated at several urban centers.
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Tab. 2: The Size of Iron Age Sites in Middle Atrak Basin
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Fig. 2: Rivers and Surface Water in the Middle Atrak Basin
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Tab. 3: Location of Iron Age Sites in Middel Atrak Basin base on elevation
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‘Tab. 4: Table of Pearson correlation coefficients
elv. Dis. To Riv. | Dis. To Ro soil landuse slope
Pearson Correlation -480* - 830k -. 8807 A490% .389 -.810%*
area Sig. (2-tailed) 072 023 18 .070 .095 .025
N 61 61 61 61 61 61

*. Correlation is significant at the 0.05 level (2-tailed).
**, Correlation is significant at the 0.01 level (2-tailed).
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Tab. 5: Location of Iron Age Sites in Middel Atrak Basin base on Distance from Water Sources
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Fig. 3: Landuse of the Middle Atrak Basin
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Tab. 6: Location of Iron Age Sites in Middel Atrak Basin base on landuse
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Fig. 4: Location of Areas in Relation to Communication Routes in the Middle Atrak Basin
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Tab. 8: Percentage of Ancient Sites and their Slope
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Fig. 6: The Settlement Patterns of Iraon Age Sites the Middle Atrak Basin
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Tab. 9: Location of Iron Age Sites in Middel Atrak Basin base on Soil
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Tab. 10: The Settlement Patterns of Iron Age Sites
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