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Appendix 2: Human Remains from Schagen Muggenburg-I   

        .  .      ⁽                                    ,  

                    ,    -   -     ⁾

Human remains, dating to around 300 AD, were recovered from the northern part of the exca-
vated area at Schagen Muggenburg-I. There were three burials near to each other (f150, f321, 
f322), another (f77) next to an outside hearth, seven clusters of cremated remains covered by 
inverted pots (f314, f325, f340-42, f344, f345) deposited in one pit, and a single non-cremated 
element recovered from another pit (f27). Figure 5 shows the positioning within the settlement. 
Figures 8 and 59 are details of the features, which were at a level of 1.14-1.30 below NAP. The 
human remains were recovered and sent to the Laboratory of Anatomy, University of Leiden, for 
physical anthropological analysis.

      

During the excavation, it appeared from the anatomical context of the broken bones that the four 
inhumated individuals still remained in situ (fig. 8). Although the skeletons were severely fractured, 
they were almost complete (cf Chapter 2). The single bone, from the large pit f27, of a right os 
coxae lacked the os pubis and fossa iliaca. All bones were reconstructed as far as relevant for the 
analysis. The histo-architecture of the bone tissue appeared to be rather well preserved. The quan-
tity and quality of the cremations was very poor. The burnt bone material was heavily calcinated. 
Only 7.6% of the total weight was charred. There were only human remains covered by the urns.

      

Sex and age determination was done according to the methods as stipulated by the Workshop 
of European Anthropologists (1980). Non-metrical sex and age features were scored using the 
standards given by Acsádi and Nemeskéri (1970). Morphometric sex and age determination was 
impossible, as too many points of measurement were missing. The ages at death are biological 
ages, derived from universal skeletal changes due to ageing. They do not have to coincide exactly 
with calendar years. The criteria for sex determination are based on European material. Pelvic 
features, as they are functionally closely related to gender, were preferred to cranial features.
In the case of one individual (f150), a microscopic age determination was carried out by measur-
ing the rate of bone remodelling in the femur shaft. For that purpose, a ± 140 μm thin transverse 
section was prepared from the central part (fig. App.2). Analysis was done according to Uytter-
schaut (1985), a method especially computed for the Dutch population.
The stature, the living standing height, of the individuals was estimated by measuring the skel-
eton length in situ. The distance for the lowest point of the tuber calcanei to the highest point on 
the vault of the skull offers the best approximation to the stature (Maat 1984, 2003). If this was 
not possible, the stature was calculated from long bones according to Trotter and Gleser (1958). 
Paleopathologic dental changes and molar attrition were scored with the use of standards given 
by Brothwell (1981).





According to a morphometric selection method of human cremations for sex and age determi-
nation (Maat 1985, 1997), the burnt bone material was passed through two sieves, both having 
round holes with true diameters of 10 and 3 mm, respectively.

Results
I Feature 27: an incomplete right os coxae

1) Sex indicators:

Pelvic features Score

Sulcus preauric.
Inc. ischiad. major
Arc composé
Corpus os ischii

0
+ 2
+ 1
+ 2

Degree of sexualization = + 1.2 → masculine

2) Age indicator: epiphyseal fusion of the tuber ischiadicum.
Conclusion: male of 21 years of age or older.

II Feature 77: near complete infant
 Age indicators:
 - not fused pars lateralis and squama occipitalis.
 - not fused arcus and corpus vertebrae.
 - not fused pars lateralis and basalis occipitalis.
 - not fused os ileum, pubis and ischii.
 - diaphyseal length of humerus: 62 mm
 - diaphyseal length of femur: 74 mm
  +Related Crown-Rump-Length = 342 mm

 Conclusion: perinatal infant with a gestational age of 9 months.

III Feature 150: extended individual with the right hand on the right hip, and the face 
turned to the right side.

 
1) Sex indicators:

Pelvic features Score

Inc. ischiad. major
Arc composé
Corpus os ischii

- 2
-1
-1

  Degree of sexualization: - 1.4 → feminine
 





2) Age indicators:
- fusing proximal epiphysis of the left femur.
- attrition of molars according to Brothwell 

(1981): 2 → 2+.
- internal bone remodelling in the central part 

of the femur shaft (fig. App. 2) : the percentage 
of osteons and osteon-fragments was 19% → 
skeletal age of 17.5 ± 6.51 years.

Result: skeletal age of 17-24 years.

3) Stature: skeleton length in situ: 149.2 cm
Conclusion: female of 17-24 years of age, having a 
stature of 149.2 cm.

IV Feature 321: extended individual with the left hand on the right half of the pelvis, and 
the face turned to the right side.

 
1) Sex indicators:

Pelvic features Score

Sulcus preauric.
Inc. ischiad. major
Angulus pubis
Arc composé
Os coxae
Foramen obt.
Corpus os ischii
Crista iliaca
Fossa iliaca
Pelvis major

+ 2
+ 2
+ 1
-  2
+ 1
+ 1
+ 1
+ 2
+ 1
+ 1

Degree of sexualization =  + 1.2 → masculine.

Figure App. 2  Transverse section taken 
from the mid-shaft portion of the femur 
from f150 (80 µm).





2) Age indicators:
- facies symphysealis: phase III
- spongiosa of the proximal femur epiphysis: phase V.
- suture obliteration of the tabula interna: phase II.

Result: skeletal age following the tables of Sjøvold (1975): 53.0 ± 3 years. Confidence: 80 
– 85%.
           
3) Stature: 

- skeleton length in situ: 160-165 cm.
- Calculated stature from the right intact femur having a maximum length of 43.6 

cm: 165.3 ± 3.94 cm.
4) Dental status:
A complete dentition, including four third molars, was present. There had been no ante- nor 
post-mortem tooth loss. Occlusion was good. Between the central incisors a diastema was 
present. There was a slight degree of periodontal changes and alveolar bone resorption. The 
degree of calculus formation was medium. The two right third molars had interproximal carious 
lesions. In addition, the right mandibular molar had an abscess at its apex.

  Attrition:
   score  3- 4 4 3
   molar  M3 M2 M1  M1 M2 M3  
    R   _______________________________________   L
   molar  M3 M2 M1 M1 M2 M3
   score   3+ 5 4 3+ 2+

 Conclusion: male of 50-56 years of age, having a stature of about 165 cm. In addition to 
an abscess, the man had minor dental pathological changes.

V Feature 322: flexed individual, interred on its left side.
 

1) Sex indicators:

Cranial features Score

Tubera parietalia
Proc. mastoideus
Os zygomat.
Crista supramast.
Margo orbit.
Gonial eversion
Margo mandib.

+ 2
+ 1
+ 2
+ 1
-  1
+ 1
+ 1

Degree of sexualization =  + 1.2 → masculine.





2) Age indicators:
- all second-molars erupted.
- fused proximal epiphysis of the clavicula.
- suture obliteration of the tabula interna: phase I.
- attrition of molars according to Brothwell (1981): 2 → 2+.

Result: skeletal age of 23-25 years.
3) Dental status:
A complete dentition, having a congenital absence of third-molars. There had been neither 
ante- nor postmortem tooth loss. Occlusion was good. There was a slight degree of alveolar 
bone resorption and of calculus formation.

  Attrition:
   score  2 2+ 2 2
   molar  M3 M2 M1  M1 M2 M3  
    R   _______________________________________   L
   molar  M3 M2 M1 M1 M2 M3
   score   2 2+ 2+ 2 

 Conclusion: male of 23-25 years of age, having an excellent dental condition.

VI Features 314, 325, 340, 341, 342, 344 and 345: seven clusters of cremated remains covered 
by inverted urns in one pit.

 The qualifications of the fragments of burnt bone material with respect to quantity 
and quality are stated in Table 1. It should be mentioned here that identification of a 
cremated adult is considered only to be profitable in case the portion of fragments larger 
than 10 mm weighs over 200 grams, and the rate of intactness exceeds 0.45 (Maat 1985, 
1997). From Table 1 it appeared that the weight of the cremations under study was 
actually too small for identification, per single cluster of remains under each of the urns. 
The anatomical composition of the cremations are stated in Table 2. In general, it shows 
that both cranial and post-cranial fragments were present. Minute determination of the 
fragments produced no evidence of remains of more than one individual per urn. On 
the other hand, it could not be determined if the total of the remains under all of the 
pots came from one and the same individual. In the case of one cluster, under one urn 
(f314), an acceptable sex determination was possible as being female (see below). Age 
indicators are stated in Table 3. It could be established that five inverted urns covered 
cremated remains from an adult, while the seventh urn covered unidentifiable remains 
as to age or gender.

Sex features Score

Margo orbit.
Gonial eversion

-  2
-  1

Degree of sexualization =  -  1.3 → feminine.





         

In addition to the dispersed fragment of a pelvis of an adult male, the northern part of the exca-
vation at this native settlement of about 300 AD produced the interred human remains of:
- an inhumated perinatal child,
- an inhumated 17-24 year old female
- an inhumated 50-56 year old male
- an inhumated 23-25 year old male 
- a cremated adult female, and within the same pit feature, a further five clusters identifi-
able as adult remains, and another cluster unidentifiable as to age or sex. 

The assemblage represents a minimum total of six individuals, ranging from 0 to at least 56 years. 
The demographic composition fits in nicely with the idea of a civil settlement. The stature of 
the older man of about 165 cm is rather small if compared to the calculated stature from long 
bones following Breitinger (1937) and Trotter and Gleser (1958) of contemporary adult men 
from Regensburg and Augsburg, being 167-170 cm (Wurm 1985). The stature of the young 
female of 149.2 cm is very small. Even if compared to that of the man, it is extremely small, as 
gender difference in stature is estimated to be 10 cm. In general, socio-economic conditions, 
such as nutrition and hygiene, are taken as responsible for average small statures (Maat 1984, 
Wurm 1985).
The degree of molar attrition in the case of the 50-56 year old man was very low for his age. In 
accordance with pre-medieval western standards (Brothwell 1981), his dental attrition suggested 
an age of about 35 years. But his skeletal age was undeniably shown to be some 20 years older. 
Explanation could include a privileged position with a less coarse diet.
Apart from a few minor carious lesions, no pathological changes were found during examina-
tion of the reconstructed bones.





Table 1. Qualification of the cremated remains under each of the inverted urns within the pit feature 
from Schagen Muggenburg-I, according to a selection method from Maat (1985, 1997).

Feature 

number of 

cluster/urn

Total weight

(grams)

Weight of portion of fragments 

larger than 10 mm

Rate of intactness =

weight portion > 10 mm

weight portion >  3 mm

314

325

340

341

342

344

345

115.2

34.0

34.0

5.3

9.7

47.2

52.0

68.2

11.3

21.4

2.9

7.3

28.8

38.1

.597

.337

.637

.547

.753

.621

.741

Table 2. Anatomical composition of the portion larger than 3 mm of the cremations from Schagen 
Muggenburg-I, according to part of the body (grams).

Feature 

number of 

cluster/urn

Neuro-

cranium

Viscero-

cranium

Truncus Membra Residue

314

325

340

341

342

344

345

16.3

1.7

-

1.5

7.3

-

-

4.9

1.1

-

-

-

-

-

-

-

-

-

-

-

-

44.4

8.3

21.4

1.3

-

28.8

37.5

-

-

-

-

-

-

-





Table 3. Age indicators of the cremated remains from Schagen Muggenburg-I

Feature 

number of 

cluster/urn

Indicator Age

314

325

340

341

342

344

345

Pneumatization of proc. mast.

Apex of radix dentis

Cranial suture, pars II-2

Apex of molar radix dentis

---

Cranial suture, pars I-2

Pneumatization of proc. mast.

Cranial suture, pars III-3

Corona of maxillary molar

Dimensions of diaphyses

Dimensions of diaphyses

adult

adult

---

adult

adult

adult

adult
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