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Introduction
In 2010, the International Commission on Missing Persons (ICMP) provided assistance to the local Bosnian and Serbian authorities in the recovery and identification of
missing persons from the Balkans Conflict from 1992 to 1995 along the Dina River and Perucac Lake. Hundreds of individuals were reported to have been killed and
thrown into the river near the Bosnian town of Visegrad. Hundreds remained missing, yet to be recovered from the river. During maintenance of the Bajina Basta Dam,
water levels had been significantly lowered on the Drina River and Perucac Lake.

BAJINA BASTA DAM

Extensive searches and excavations were conducted along the waterway between Visegrad Dam and the Bajina Basta Dam. Commingled human remains were
recovered from hundreds of locations between the two hydro-electric dams. The skeletal remains were then extensively sampled for DNA testing for identification
purposes. ICMP DNA laboratories were able to obtain 204 unique DNA profiles from over 1,400 collected bone and tooth samples, which included multiple regions of the
human skeleton not typically sampled in previous DNA identifications.

Material and Methods
Field Excavations
For a period of 10 weeks, forensic staff conducted extensive line searches and excavations along the riverbanks. The location, distribution,
and preservation of human remains were documented by forensic anthropologists and archaeologists in coordination with forensic
pathologists and crime scene technicians. The skeletonized remains then underwent autopsies within Serbian and Bosnian mortuaries, prior
to bone and tooth sampling for the purpose of DNA identification.
DNA Extraction and Matching
• After a decontamination process, bone fragments were ground into powder using blenders then aliquoted in 50ml tubes.
• The bone powder was demineralized overnight in 15ml of digestion buffer (EDTA 0.5M, sodium-N-laurylsarcosinate 0.01g/ml and 10mg of
proteinase K). The lysate was concentrated using Amicon Ultra-15 prior to purification.
• DNA was purified using the QIAquick columns using 5 volumes of PB buffer, 3 washes with PE buffer and a final elution step using 50µl of
EB buffer.
• DNA was quantified with Quantifiler and amplified using PowerPlex 16. Samples were analyzed on a 3130xl Genetic Analyzer and profiles
generated using Genescan / Genotyper.
• Genetic profiles obtained from bone samples were screened for potential matches against a reference database using ICMP’s fDMS
Matching Application. Final statistical calculations were performed with DNAVIEW. Matches were reported when the calculated posterior
probability is greater than 99.95%.
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Figure 1: Distribution of remains on river banks
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Results
Thousands of disarticulated bones and bone fragments were recovered along the 50 kilometers of waterway between Visegrad Dam and Bajina Basta Dam. The majority of skeletal
remains were recovered within 18 kilometers of Visegrad. In addition to the forensic cases from the 1990s, several historic grave sites were identified along the river way, including a
primary mass grave containing six men from World War One (not included in the results). See map for distribution of human remains along the river and lake.
Larger concentrations of remains were buried under a shallow layer of silty soil near the upper water levels. The bones were often just downslope from dead tree branches and
accumulated plastic garbage (see Figure 1).

VISEGRAD DAM

Out of 1,442 tested bone samples, genetic profiles were successfully obtained for 951 samples (65.95%) representing a total of 204 unique individuals. Success rates varied
depending on skeletal elements (see Figure 2). Positive DNA identifications were obtained for 182 (89.21%) missing persons, 47 women and 135 men. Unmatched profiles were
obtained for 6 women and 16 men. The age of identified individuals ranges from 4 years of age to 89 years, see Figure 3 for age distribution.

Figure 3: Age Distribution
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The nature of this site required sampling from a large number of commingled remains leading to a substantial sample size. For re-association purposes, the majority of skeletal elements had to be
collected including bones rarely tested for DNA identification procedures. Typically, larger long bones are prioritized over smaller, irregularly shaped elements.

25

Genetic profiles were successfully obtained for 100% of the tested talus, 90.9% for metatarsals and 89.4% for vertebrae (C1 to L5). However, poor results were obtained for the clavicle and the
three arm bones. These results will lead us to re-evaluate the priorities of skeletal elements in sample selection strategies.
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The results obtained from smaller skeletal elements excavated from Perucac Lake will have to be compared to other types of sites in order to determine if the success rates are related to :
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• Specific bones (size, cortical thickness, bio-mechanic stress, etc…)
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• or the taphonomic conditions (submersion, protection from sediments, etc…)
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