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ABSTRACT 

 
This work was undertaken on soil samples of six prospective graves and 

four ”rubbish pits” from Campo and Akonetye sites. The studied soil samples 
could be divided into two distinguishing groups. The first was characterized by 
relatively high values of pH, very high content of calcium, phosphorus and 
potassium compared to values commonly found in surrounding forest soils. This 
group was found to correspond to the dump pits, while the second group of 
samples with low pH, lower content of calcium, phosphorus came from the 
hypothesised burial places. 
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INTRODUCTION 
 

The most common features encountered in iron age sites of Southern 
Cameroon are the so called “rubbish pits”, which seem to be most obviously, a 
final use of those pits, when the original purposes for which they were dug were 
over. One of the studied sites located in the vicinity of the Catholic Church at 
Campo, a small town of south Cameroon revealed specific structures different in 
their nature from the dump pits. There were dump pits alongside with 
alignments of overturned clay potteries. The first surveys (ZANA, 2000; 
OSLISLY et al, 2006) confirmed the latter features were different and their 
specificity shown by the disposition and types of the artefacts recovered. It was 
hypothesized they were graves. 

 
The preliminary chemical study of soil samples from few pits and those 

new features was performed to determine the nature of the deposits and how 
they were deposited, as well as to analyse the context of conservation of artefact 
in the equatorial soils. The studied soil samples could be divided into two 
separate groups. The first was characterized by relatively high values of pH, 
very high content of calcium and phosphorus and potassium compared to values 
commonly found in surrounding forest soils. This group was found to 
correspond to the dump pits, while the second group of samples with lower pH, 
lower content of calcium and phosphorus represented necropoles. This work was 



undertaken on soil samples of six possible necropolis and four “rubbish pits” at 
Campo and Akonetye sites. It is hoped that this study may provide fresh insights 
into the context of conservation of archaeological sites that may give clues to the 
general interpretation of archaeological structures.  
 
SITE DESCRIPTION AND EXCAVATION 
 

Campo is a small town in the South west of Cameroon, some 80 
kilometres from Kribi. It is a coastal town located on the frontier between 
Cameroon and Equatorial Guinea. The main ethnic groups are the Yassa living 
mainly on fishing and agriculture, and the Bakola hunters and gatherers. 

  

The climate is a typical equatorial one of the Guinean type. The mean 
yearly precipitation varies from 1800 to 3000mm. There are two rainy seasons 
and two dry seasons. The major rainy season runs from August to October and 
the minor one from March to June. The major dry season runs from November 
to February and the minor one from July to August. Mean annual temperatures 
are around 25.6°C, with annual thermic amplitude of 3.3°. The common 
vegetation is an evergreen forest degraded in some parts. The landscape 
comprises the Campo coastal basin bordering a continental low plateau. The 
geological substratum is made of gneiss with amphibole, garnet and quartzite, 
ignimbrite and amphibole from the Precambrian era. The landform inside the 
town of Campo is flat with “whale back” hills of low altitude.  

  

The action of erosion and different construction works in different parts of 
the town contribute to the exposure of alignments of potteries and refuse pits. 
The soil samples were collected during the excavation field season of June and 
July 2007 from two different sites Campo Eglise catholique (09°49’51’’E; 
02°22’37’’N) at the Atlantic coast and Akonetye (coordinates) a village situated 
a hundred kilometres inland as a crow flies. 
 
MATERIAL AND METHODS 
   
SURVEY AND SAMPLING 

 
The method of sampling was a random one inside the main deposit of the 

features. Campo site is a typical forest environment characterized by reddish 
brown oxisols developed on a granitic basement covering a greater part of the 
studied area. Texture is uniformly clayey, the content of which increases with 
depth. The clay fraction is likely to be mainly kaolinite. The main character of 
the climate is hot and humid.  



 

Soil samples were air-dried and sieved through a 2mm sieve, then 
analysed according to standard laboratory procedures. 
 
ANALYTICAL METHODS  
 

Soil reaction was determined in a soil-water suspension 1: 2.5 using a 
glass electrode. Organic carbon was determined using the Walkley and Black 
method. Total Nitrogen was analysed by the modified Kjeldahl method. The 
cations calcium, magnesium, potassium and sodium were extracted by a 0,5N 
HNO3 solution, and determined with atomic absorption spectrophotometry. 
Phosphorus was determined by acid fluoride solution after Bray 1 and measured 
calorimetrically by the Murphey and Riley method (1962). 

 

The results were interpreted according to commonly found soil content in 
the studied areas. 

 

CHRONOLOGY 
Fragments of charred wood and seeds were collected in all the features. 

Eighteen radiocarbon dates were obtained in eight features (see Table 1). 
Radiocarbon dates obtained from the pits (i.e. the first groups of samples: CAM 
07/11 and CAM 07/13) are fairly homogeneous and fall within the last half of 
the last millennium cal BC and the first quarter of the first millennium AD. 
Radiocarbon dates from graves show a lot of heterogeneity. CAM 07/07 has one 
date that is situated in the 13th millennium BC and the other in the 6th 
millennium BC. More surprising is the carbon dating of one sample of feature 
CAM 07/10 that falls in the 23rd millennium BC and another one from feature 
CAM 07/1 that dates to the 12th millennium BC. These old dates seem aberrant 
while the chronology of many samples from the same features ranges between 
the second half of the last millennium BC and the first half of the first 
millennium AD. The discrepancy in the C14 datings may be linked to the 
bioturbation that was observed in some of the features during excavation. It 
appears clearly that the site chronology is that of the early Iron Age and can be 
ranged securely within the last millennium BC and the first quarter of the first 
millennium AD. But many questions are yet to be answered.    
    

 

 

 

 

 



 

Table 1: Radiocarbon dates from Campo 

 

                                                                                                                  

                                                                   

   Site                             Feature                      Labo N°                     Date  BP                     Cal. Age (2 sigma) 

 

CAMPO CAM 07/7 

 

 

CAM 07/7 

 

 

CAM 07/12 

 

 

CAM 07/10 

 

 

 

CAM 07/9 

 

 

CAM 07/02 

 

 

 

CAM 07/01 

 

 

 

CAM 07/11 

 

 

CAM 07/13 

KIA 34 090 

 

 

KIA 34 089 

 

 

KIA 34 097 

KIA 34 096 

 

KIA 34 100 

KIA 34 101 

 

 

KIA 34 088 

KIA 34 087 

 

KIA 33 077 

KIA 33 078 

KIA 33 068 

 

KIA 33 074 

KIA 33 075 

KIA 33 076 

 

KIA 34 098 

KIA 34 099 

 

KIA 34 095 

KIA 34 094 

12.209 + 51 

12.139 + 50 

 

5.596 + 32 

5.845 + 35 

 

1.773 + 29 

1.657 + 27 

 

1.850 + 25 

20.400+ 120 

20.500 + 90 

 

1.921 + 25 

4.002 + 42 

 

1.742 + 26 

1.705 + 25 

1.729 + 26 

 

11.211 + 45 

1.713 + 25 

1.796 + 24 

 

2 152 + 23 

2 185 + 20 

 

1 860 + 25 

1 898 + 24 

BC 12.260- 11 970 

BC 12 180- 11890 

 

AD 240- 390 BC 4490- 4350 

BC 4940- 4920/4910-4720 

 

AD 130- 350 

AD 260- 290/320- 440/490- 530 

 

AD 80- 240 

BC 22 850- 22 260 

BC 22 950- 22 200 

 

AD 20- 130 

BC 2640- 2450/2380- 2350 

 

AD 230-390 

AD 250- 410 

 

 

BC 11 270- 11 030 

AD 250- 450 

AD 130- 260/280- 330 

 

BC 360- 290 

BC 360- 270/240-100 

 

AD 80- 230 

AD 50-180/ 190- 210 
 
 
RESULTS AND DISCUSSION  
 

The soil parameters likely to be concerned are soil organic carbon, soil 
total nitrogen, soil total calcium and soil total phosphorus. From a general 
overview, the soil data can be obviously divided into two groups; one group 
high in calcium and phosphorus, and another low in these two elements. 

 
 
 
 
 



1. The group of samples high in calcium and phosphorus 

AKO 07/1, AKO 07/6 , CAM 07/11, CAM 07/11, CAM 07/13, CAM 

07/13, CAM 07/13. 
 

These samples AKO and CAM were collected in a forest environment in a 
humid tropical climate. The morphology of the soil profiles clearly reflects signs 
of perturbation due to anthropic activity, especially at   one meter depth. Darker 
spots of about 50cm diameter could be identified. The results of chemical 
analyses of the soil samples collected from the pits are presented in table 2.   
 

Table 2 a: Physicochemical analyses of first group of samples collected in 
Akonetye and Campo sites 
 pH C% N Ca Mg K Na P 
AKO 07/1 5,67 0,88 0,46 6,51 1,33 0,91 0,40 57,75 
AKO 07/6 5,58 0,83 0,39 4,86 0,80  0,91 0,42  58,13 
CAM 07/11 4,67 1,48 0,31 5,87 1,76 0,91 0,21 71,67 
CAM 07/11 4,72 1,00 0,44 2,89 0,20 0,69 0,37 16,88 
CAM 07/13 4,25 0,74 0,25 0,32 0,24 0,31 0,17 1,07 
CAM 07/13 4,57 0,89 0,20 8,40 1,44 0,81  0,18 70,55 
CAM 07/13 4,47 1,00 0,24 2,08 0,24 0,26 0,14 9,37 

 

The results of soil analyses clearly show high to very high content of 
calcium, potassium, and phosphorus compared to those commonly found in the 
surrounding forest environment. They strongly suggest a former accumulation of 
rubbish. These findings were confirmed by comparing the level of some 
elements such as calcium, phosphorus, potassium, magnesium as well as pH, 
with commonly found levels in forest soils of the area according to MVONDO 
ZE (2001). These comparisons are presented in Table 3. 
 

Table 3a.  Comparative values of studied soils and those commonly found in 
forest soils 

Soil Code pH1 pH2 
Ca1 

(meq/100g) 
Ca2  

(meq/100g) 
Mg1 

(meq/100g) 
Mg2 

(meq/100g) 
AKO 07/1 5,67 4,0-5,0 6,51 0,40-2,0 1,33 0,2-0,6 
AKO 07/6 5,52 4,0-5,0 4,86 0,40-2,0 0,80  0,2-0,6 
CAM 07/11 4,67 4,0-5,0 5,48 0,40-2,0 1,76 0,2-0,6 
CAM 07/11 4,72 4,0-5,0 2,89 0,40-2,0 0,20 0,2-0,6 
CAM 07/13 4,57 4,0-5,0 8,40 0,40-2,0 1,44 0,2-0,6 
CAM 07/13 4,47 4,0-5,0 2,08 0,40-2,0 0,24 0,2-0,6 

1 =values in studied soils; 2 = values commonly found in forest soils 

 

Table 3b. Comparative values of studied soils and those commonly found 

Soil code 
K1 

(meq/100g 
K2 

(meq/100g 
Na1 

(meq/100g 
Na2 

(meq/100g 
P1 

(meq/100g 
P2 

 (meq/100g 
AKO 07/1 0,91 0,08-0,12 0,20 0,02-0,08 57,75 2,0-4,0 
AKO 07/6 0,91 0,08-0,12 0,42  0,02-0,08 58,13 2,0-4,0 



CAM 07/11 0,91 0,08-0,12 0,21 0,02-0,08 71,67 2,0-4,0 
CAM 07/11 0,69 0,08-0,12 0,37 0,02-0,08 16,88 2,0-4,0 
CAM 07/13 0,81 0,08-0,12 0,18 0,02-0,08 70,55 2,0-4,0 
CAM 07/13 0,26  0,08-0,12 0,14 0,02-0,08 9,37 2,0-4,0 
       

1 =values in studied soils; 2 = values commonly found in forest soils 

 

As for magnesium, very high values were found only for some samples: 
AKO 07/1, CAM 07/11, CAM 07/13. 

 

These results lead to the conclusion that the pits concerned, as it clearly 
shows, could have been dump pits (refuse pits). In addition to the high content, a 
close relationship was found between soil pH, calcium, potassium and 
phosphorus content, confirmed by high significant correlation coefficients at 
P<0, 05, (See table below). These findings suggest the presence of high amounts 
of ash that was still observable in the pits during the excavation. In fact, 
MVONDO Roland (2006) identified a high correlation between pH, calcium, 
potassium and phosphorus in soil treated with wood ash.  

 

Table 4: Correlation matrix of parameters of soil samples from the dump pits   
 

  pH C% N Ca Mg K 
N 0,71**      

Ca       
Mg    0,65*   
K 0,59*  0,41 0,66* 0,68*  

Na 0,33 -0,47 0,53*    
P 0,22 -0,20  0,91*** 0,88** 0,66* 

               * (P<0, 05);    ** (P<0, 01); *** (P<0,001) 
 
 

The relatively higher pH values suggest the presence of wood ash 
deposits, and other rubbish. The higher calcium, potassium and phosphorus also 
validate those assertions. In effect, some relationship could be found between 
soil parameters of those dump pits. In the rural areas; such dump pits can still be 
observed today close to the houses. 
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Fig.2. Relation between Ca and P in the dump pit samples 

 
These results confirm the presence of a dump pit and are concordant with 

observations in the field during excavations. These pits contained a blend of 
ashy soil deposit and fragments of ecofacts and artefacts. 
 

2. The group of samples low in calcium and phosphorus 
 

The second group comprised the samples  
CAM 07/1, CAM 07/1, CAM 07/10, CAM 07/10, CAM 07/10, CAM 07/12, 
CAM 07/12,   CAM 07/12, CAM 07/13, CAM 07/7, CAM 07/7, CAM 07/7, 
CAM 07/9, CAM 07/2.  
 

They are low in pH, in calcium and phosphorus compared to the dump 
pits but some of the samples show higher content of sodium and organic carbon. 
The soil physicochemical analyses of the second group of samples are presented 
in Table 2.  
 

Table 2b: Physicochemical characteristics of second group of soil samples 

from campo 
 

Soil Code pH C% N Ca Mg K Na P 
CAM 07/1 4,61 1,18 0,28 0,40 0,16 0,31  0,17 2,26 
CAM 07/1 4,69 0,88 0,29 1,04 0,32 0,34  0,18 1,30 
CAM 07/10 4,57 0,90 0,24 1,52 1,60 0,35 0,15 3,28 
CAM 07/10 4,78 0,74 0,32 0,40 0,16  0,86 0,46  1,53 
CAM 07/10 4,54 0,91 0,21 0,32 0,24  0,94 0,50  2,99 
CAM 07/12 4,64 0,49 0,17 0,32 0,24 0,26 0,14 0,79 
CAM 07/12 4,53 0,91 0,25 0,89 0,16 0,94 0,50 3,39 
CAM 07/12 4,78 0,69 0,22 0,72 0,44 0,37 0,20 0,62 
CAM 07/13 4,25 0,74 0,25 0,32 0,24 0,31 0,17 1,07 



CAM 07/7 4,40 1,00 0,33 0,38 0,12  0,86 0,13  1,41 
CAM 07/7 4,68 1,18 0,27 0,44 0,12 0,91 0,15 4,52 
CAM 07/7 4,38 0,91 0,22 0,38 0,16 0,29  0,15 1,47 
CAM 07/9 4,83 0,52 0,29 0,96 0,32  0,86 0,23  2,09 

CAM 07/2             5,07           1,47           0,34          3,92           0,68           0,81           0,11          8,54 

 

As for this second group of samples, the content of soil elements was very 
variable. 

The archaeological structures from where they were collected also showed 
specific intentional disposition. Alignments of overturned pottery were found 
lying on a line or a bunch of iron tools. A fragment of decaying bone, yet 
unidentified, was recovered in one case in feature CAM 07/07. 

 

These observations clearly suggest that the archaeological structures are 
related to ceremonial or ritual practices of people. Our hypothesis is that these 
features represent graves. The evidence of decayed corpses usually confirmed 
by the presence of bones could not be observed mostly because of the adverse 
climatic conditions characterized by high temperatures and rainfall. In effect the 
exposure to high acidity and humidity is not favourable to conservation of 
bodies in necropolis. But evidence of the decayed corpse is still detectable in the 
grave deposits as may suggest the close relationship between the phosphorus 
content and the organic carbon and potassium in the second group of soil 
samples. Two instances of graves without corpses, but containing pots and iron 
bracelets, iron hoe-like tools were reported in Akonetye site a hundred 
kilometres inland (EGGERT et al 2006). The tradition of burial with offerings is 
well established in the habits of people in Central Africa, and as it was shown by 
the reference work by de MARET in the Upper Lualaba valley in the 
Democratic Republic of Congo (Maret 1985). 
 

Table 5 : Correlation matrix of parameters of soil samples from the necropolis   
 

  C% N Ca Mg K Na 
C%       
N 0,34      
Ca       
Mg   0,78**    
K  0,43     
Na     0,63*  
P 0,59*    0,54* 0,28 

* (P<0,05);    **  (P<0,01); ***(P<0,001) 
 

In contrary to the first group of soil samples, phosphorus was not 
significantly correlated to calcium, but to organic carbon and potassium. 



 
CONCLUSION 
 
 

This study has allowed us to identify and differentiate two types of 

archaeological features: dump pits and necropolis. This distinction was enabled 

by the results of soil analyses. The samples from the dump pits were higher in 

pH, calcium, magnesium and phosphorus while those from the necropolis 

showed lower content of these elements.  Higher content of calcium, 

magnesium, potassium and phosphorus as well as higher pH values appear to be 

related to the presence of former ash deposit. These findings are in accordance 

with the customs (habits) of the local people who throw all their domestic 

wastes including wood ash in pits located behind their houses. The study 

undertaken on soil samples to relate their physicochemical characteristics to 

archaeological features has given indication to the general interpretation of 

archaeological structures.  
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