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 ASB Best Practice Recommendation 174, 1st Ed., 202X 
Foreword This document provides recommendations to improve accuracy, quality, objectivity, and consistency of estimating age at death. This document is not a standard operating procedure nor an instruction manual for the estimation of age at death; rather, this document recommends preferred approaches , techniques, and considerations to support the implementation of ANSI/ASB Standard 133 under optimal circumstances. Informative references are provided.  Implementation of this BPR requires a working knowledge of the published references. It is incumbent upon practitioners to utilize the most appropriate, validated research for the estimation of age.    Anthropological conclusions derived from the morphologic, metric, and medical imaging analyses of human remains are often supported by statistical frequencies, error probabilities, and confidence intervals from available reference data in the peer-reviewed published literature. It is acknowledged that the reference samples used in various methods do not reflect the totality of global human variation; therefore, conclusions cannot always be supported by these statistical measures.  As such, this document encourages continued research and scholarly debate to improve the scientific validity of estimating age. Age at death estimation is one component of the anthropological biological profile. The purpose of the biological profile is to provide demographic estimations to inform investigative leads regarding the identification of an unidentified decedent. As noted above, the complexities of human variation directly affect anthropological methods; therefore, the components of a biological profile are reported as intervals, estimations, or both and are meant to serve as investigative parameters. It is acknowledged that the known demographics of a missing person may fall outside of the interval or estimation reported by a forensic anthropologist. Anthropological estimates of biological characteristics are typically only used with consideration of multiple lines of evidence to contribute to the inclusion or exclusion of a missing person as a match to an unidentified decedent. The American Academy of Forensic Sciences established the Academy Standards Board (ASB) in 2015 with a vision of safeguarding Justice, Integrity, and Fairness through Consensus Based American National Standards. To that end, the ASB develops consensus based forensic standards within a framework accredited by the American National Standards Institute (ANSI), and provides training to support those standards. ASB values integrity, scientific rigor, openness, due process, collaboration, excellence, diversity and inclusion. ASB is dedicated to developing and making freely accessible the highest quality documentary forensic science consensus Standards, Guidelines, Best Practices, and Technical Reports in a wide range of forensic science disciplines as a service to forensic practitioners and the legal system. This document was revised, prepared, and finalized as a standard by the Anthropology Consensus Body of the AAFS Standards Board.  Questions, comments, and suggestions for the improvement of this document can be sent to AAFS-ASB Secretariat, asb@aafs.org or 401 N 21st Street, Colorado Springs, CO 80904.  All hyperlinks and web addresses shown in this document are current as of the publication date of this standard. ASB procedures are publicly available, free of cost, at www.aafs.org/academy-standards-board. 
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Best Practice Recommendation for Age Estimation in  1 Forensic Anthropology 2 
1 Scope 3 This best practice recommendation provides preferred approaches for the estimation of age at 4 death in forensic anthropology. It does not provide minimum standards for estimating age at death 5 as these are covered in ANSI/ASB Std 133. 6 
2 Normative References 7 The following reference is a document that is indispensable for the application of the standard. For 8 dated references, only the edition cited applies. For undated references, the latest edition of the 9 referenced document (including any amendments) applies. 10 ANSI/ASB Standard 133, Standard for Age Estimation in Forensic Anthropology, 1st ed 2024a 11 
3 Terms and Definitions 12 For purposes of this document, the following definitions apply. 13 
3.1  14 
age estimation  15 The estimation of chronological age from osseous, dental, or cartilaginous material, or a 16 combination of these, reported as an interval.  17 
3.2  18 
chronological age  19 The age of an individual in years, months, or days, calculated as the difference between the 20 individual’s date of birth and a specific later date. 21 
3.3  22 
dental development  23 The growth and maturation of the dentition, including enamel mineralization, crown, and root 24 formation.  25 
3.4  26 
dental eruption  27 The process of tooth migration from its initial position in its bony crypt through the alveolar bone, 28 the gingival tissue, and toward the occlusal plane. 29 NOTE  For the purpose of forensic anthropology, most methods consider only eruption through the alveolar 30 bone.  31 

 a Available from: https://www.aafs.org/academy-standards-board  



ASB Best Practice Recommendation 174, 1st Ed., 202X 

2 

3.5  32 
documentation  33 The record of observations and scientific data used to make interpretations and conclusions, 34 including written descriptions (i.e., bench or analytical notes) and visual representations (e.g., 35 photographs, diagrams/sketches, radiographs, casts, 3D scans). 36 
3.6  37 
independent analyst  38 A subject matter expert not involved in the original analysis. 39 
3.7  40 
report  41 The practical synthesis of findings, interpretations, and conclusions, supported by information 42 contained in the documentation. 43 
3.8  44 
secular change  45 A change in phenotype (e.g., stature) in a population over time.  46 
3.9  47 
skeleton/skeletal  48 Osseous, cartilaginous, and/or dental tissues. 49 
4 General Recommendations 50 
4.1 Age-at-death estimates can be generated from skeletal remains or representations thereof, 51 including photographs, medical imaging, and casts. The level of description and documentation of 52 the process, as well as the long-term storage of this information, varies among practitioners and 53 laboratories. An age estimate is an opinion based on what is available for analysis, what is observed, 54 and how the analyst synthesizes and interprets available data.  55 
4.2 The procedures used to estimate age vary from case to case, but a logical and consistent 56 process should be used to evaluate remains and develop an analytical plan.  57 
4.2.1 This process should address the broad age category of the individual (i.e., fetal, infant/child, 58 adolescent/young adult, older adult), the presence and condition of age indicators, life history 59 characteristics, appropriateness of available methods, procedures for combining multiple methods, 60 and circumstantial information potentially influencing the results.  61 
4.3 Considerations that potentially influence the age estimate(s) should be documented in such a 62 manner that an independent analyst could understand the choices made and evaluate their 63 potential effects on the results. 64 
4.4 When prior information is known, it should be treated as a working hypothesis to be rejected. 65 NOTE  Ideally, analysts would have no prior knowledge of the suspected or known age of the decedent prior 66 to observing potential age indicators. In practice, however, this is often not possible for sole practitioners or 67 in labs where analysts collaborate on cases.  68 
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4.5 No biological age indicator is perfectly correlated with chronological age; age estimates 69 should only be used as investigative leads, or as one of many lines of evidence contributing to an 70 identification or the exclusion of an individual from further consideration.  71 
5 Considerations for Method Selection 72 
5.1 Analysts should inventory and document the condition of all available skeletal material prior 73 to developing an age-estimation strategy. 74 
5.1.1 The type, location, and potential etiologies of each observation should be considered.  75 
5.1.2 When remains are altered or incomplete due to trauma, pathology, or taphonomic 76 processes, analysts should avoid over-interpretation of limited information. 77 
5.2 Analysts should assess what age group an individual likely belongs in to guide their selection 78 of methods.  79 NOTE  Age groups, such as fetal, infant/child, adolescent/young adult, adult, represent broad developmental 80 periods in which similar approaches can be used (e.g., bone metrics, epiphyseal fusion, degeneration). 81 Multiple published methods typically exist for each approach. 82 
5.2.1 Fetal Age Estimation: Fetal age is reported in gestational weeks based on long bone lengths, 83 individual bone development, developing dentition, or a combination of these. There is overlap 84 among methods for fetal, infant, and child age estimation.  85 
5.2.2 Infant and Child Age Estimation: Infant and child age estimation is based on dental and 86 skeletal indicators including dental development and eruption, diaphyseal dimensions of long 87 bones, and appearance and maturation of ossification centers. 88 
5.2.3 Adolescent/Young Adult Age Estimation: Adolescent and young adult age estimation is based 89 on dental development, dental eruption, epiphyseal formation, epiphyseal union, or a combination 90 of these.  91 
5.2.4 Adult Age Estimation: Adult age estimation is based on skeletal maturation, degeneration, 92 microscopic features, or a combination of these.  93 
5.3 Any method utilized should have source data consistent with the materials under 94 examination (i.e., dry bones should be compared to methods based on dry bones), unless the 95 method has been validated for use with other data types. 96 
5.4 For each method used, the sample size, time period, and genetic, cultural, and environmental 97 similarity to the case being examined should be considered.  98 
5.4.1 If a sample representative of the unknown skeleton is not used or if the appropriate 99 reference is not known, analysts should preferentially consider methods that include large and 100 diverse samples. 101 
5.5 Methods should be chosen from peer-reviewed sources when possible. 102 
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5.5.1 Preference should be given to methods with at least one peer-reviewed validation study 103 using samples other than those used to derive the method and observers other than the original 104 method developers.  105 
5.5.2 The number of published validation studies should not be used to justify choosing one 106 method over another.  107 
5.5.3 If methods with independent, peer-reviewed validation are not available, methods with 108 validations published in non-peer reviewed sources (e.g., book chapter, conference poster, master’s 109 thesis) or those validated by studies within a lab or by individual researchers may be considered.  110 
5.5.4 In cases where no suitable peer-reviewed methods are available, this limitation should be 111 documented.  112 
5.6 If multiple methods for an age indicator are available (e.g., pubic symphysis), a single method 113 should be applied.  114 
5.7 Analysts should consider the skeleton as a whole and not be unduly influenced by one 115 indicator or feature.  116 
5.8 The use of multiple age-estimation methods based on different regions of the body, or a 117 method combining data from multiple regions is strongly recommended.  118 
6 Age-Estimation Approaches 119 
6.1 General 120 The sections 6.2 through 6.5provide recommendations for age-estimation approaches. Some 121 features provide age-informative data in multiple age groups. Specific methods are not 122 recommended, but a list of commonly used methods is provided in Annex A, Bibliography.  123 
6.2 Bone Metrics 124 
6.2.1 The gestational age of fetal remains or age of infants can be estimated from metric 125 measurements taken either from physical remains or medical imaging.  126 
6.2.2 When evaluating methods and reporting results, practitioners should be cognizant that 127 gestational age is different from fetal and developmental age, which are estimated from the time of 128 conception; these terms are not interchangeable.  129 
6.3 Ossification Centers and Epiphyseal/Apophyseal Fusion 130 
6.3.1 The appearance and development of primary and secondary ossification centers can be 131 used to age individuals in the fetal, infant, and child age groups. These features can be used along 132 with epiphyseal/apophyseal fusion to age adolescents and young adults.  133 
6.3.2 Radiographically, the appearance of ossification centers can be used for age estimation 134 beginning in the fetal period; however, in dry bone, the appearance of primary and secondary 135 ossification centers in fetal remains are often of limited value due to the difficulty in identifying 136 individual epiphyses, as well as the high likelihood of postmortem loss or damage. Epiphyseal 137 development and fusion can be particularly useful in older children, adolescents, and young adults. 138 
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6.3.3 When possible, age should be independently estimated from dental and osseous indicators; 139 discrepancies between the two may indicate the presence of antemortem conditions (e.g., disease, 140 malnutrition). 141 
6.3.4 Reference books provide developmental summaries for each bone and its epiphyses from 142 fetal development to young adulthood. Summaries are based on multiple studies available at the 143 time of printing. These summaries provide an excellent starting point for developing a general age 144 estimate; however, practitioners should consult the original publications to assess features of the 145 samples, methods, and statistical analysis that may impact the suitability of any particular method 146 in a given case.  147 
6.3.5 Age can be estimated from a synthesis of individual age indicators throughout the body or 148 via an atlas method that considers the developmental status of multiple structures within a single 149 region (e.g., hand and wrist; knee). For atlas methods, practitioners should report statistics 150 associated with the selected developmental stage.  151 
6.3.6 Evaluation of the developmental status of the acetabulum, spheno-occipital synchondrosis, 152 superior and inferior annular rings of vertebrae, iliac crest, and medial clavicle provide benchmarks 153 for estimating a broad age range that can be further refined using additional epiphyses and dental 154 development. The final age estimate is a synthesis of the intervals provided by multiple 155 developmental indicators.  156 
6.3.7 Young adults can display a combination of developmental and adult morphology. The use of 157 adult indicators for actively developing individuals is inappropriate and will often provide 158 anomalous results. When developmental features are present, they should be used rather than 159 adult indicators (e.g., sternal rib ends, pubic symphysis) due to their higher correlation with 160 chronological age and the poor representation of young adult individuals in the reference samples 161 of adult indicator methods.  162 
6.4 Dental Development and Eruption 163 
6.4.1 Dental development can be useful from the late fetal period through young adulthood.  164 
6.4.2 When teeth are retained in the alveolar bone, dental radiographs should be taken to capture 165 developmental information.  166 
6.4.3 Age estimates should be based on multiple teeth, if available.   167 
6.5 Maturation and Degeneration (Adult) 168 
6.5.1 Upon cessation of growth and development (i.e., fusion of all epiphyses and completion of 169 the roots of all permanent detention), the human skeleton continues to change through processes of 170 maturation and degeneration.  Age-informative structures that undergo maturational and 171 degenerative change include joints and areas of ligamentous ossification. These processes are less 172 regular and predictable compared to growth and development which necessitates wider (less 173 precise) age estimate intervals.   174 
6.5.2 Age can be estimated from a single structure, a synthesis of individual age indicators 175 throughout the body, or via a multivariate method that considers the maturation and degeneration 176 of structures in multiple regions.  177 



ASB Best Practice Recommendation 174, 1st Ed., 202X 

6 

6.5.3 Age-related skeletal changes are influenced by intrinsic and extrinsic factors, including sex, 178 genetics, socioeconomic status, secular change, pathological conditions, trauma, and biomechanical 179 demands. These factors can affect the appearance of skeletal features and/or the performance of 180 age-estimation methods. While some research exists addressing the impacts of these factors at an 181 aggregate level, no correction or adjustment should be applied for known or assumed information 182 about an individual decedent, beyond selection of existing method parameters.  183 
7 Documentation and Reporting 184 
7.1 Not all information in the documentation needs to be included in the report. 185 
7.2 The following should be included in the documentation for each method applied, regardless of 186 whether the method ultimately contributed to the final reported interval:  187 a) the reference used, including name(s) of the author(s) and date of publication; 188 b) the skeletal observations (e.g., element used, phase score, component scores, feature 189 descriptions);  190 c) the age interval associated with those scores using the cited method; and 191 d) methodological and skeletal factors impacting the performance or interpretation of the method, 192 if applicable (e.g., poor preservation, antemortem trauma). 193 
7.3 If a method produces a point estimate, it may be reported in addition to the interval, but 194 should not be used in isolation without inclusion of the interval. 195 
7.3.1 If an atlas method is used, publications providing associated statistics for bone/tooth 196 formation should be consulted to report appropriate error associated with the estimate for a 197 particular individual.  198 
7.4 No consensus procedure exists for combining age intervals generated from two or more 199 methods; if multiple methods are used, an explanation of how the methods informed the final age 200 estimate should be documented.  201 
7.4.1 The information should be sufficient for an independent analyst to understand the:  202 a) process undertaken; 203 b) factors potentially influencing the results; and 204 c) how the lower and upper bounds of the interval were selected. 205 
7.4.2 Means or other point estimates should not be averaged.  206 NOTE  Averaging multiple point estimates is never statistically appropriate.  207 
7.5 The complete interval from the published method should be documented (e.g., 37.8 to 63.4 208 years), but the age estimate should be reported as whole years rounded down and up, respectively, 209 for the floor and ceiling of the range (e.g., 37 to 64 years; not 38 to 63 years).  210 
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Annex A 211 (informative 212 
Bibliography 213 

Please note that the following sources represent an informative bibliography—intended to assist 214 the reader in researching, choosing, and applying appropriate age-estimation methods—not a 215 normative bibliography providing references necessary for the application of the standard. It does 216 not represent an all-inclusive list of age-estimation methods, and it does not supersede lists 217 provided by practitioners’ agencies/facilities. With some exceptions, the informative bibliography 218 largely comprises more recent sources. A non-normative list of historical age-estimation methods is 219 also included. 220 
Skeletal Development 221 1] Cunningham, C., L. Scheuer, and S. Black. “Developmental Juvenile Osteology.” Academic Press. 222 2016. 223 2] Fazekas, I.G., and F. Kósa. “Forensic Fetal Osteology.” Akadémiai Kiadó, 1978. 224 3] Langley-Shirley, N., and R.L. Jantz. “A Bayesian Approach to Age Estimation in Modern 225 Americans from the Clavicle.” Journal of Forensic Sciences. vol. 55, no. 3, pp. 571-583. 2010. 226 4] Scheuer, L., and S. Black. “The Juvenile Skeleton.” Elsevier. 2004. 227 5] Shirley, N.R., and R.L. Jantz. “Spheno-Occipital Synchondrosis Fusion in Modern Americans”. 228 

Journal of Forensic Sciences. vol. 56, no. 3, pp. 580-585. 2011. 229 6] Stull, K.E., and E.Y. Chu. “MCP-S-Age: A GUI to Estimate Age from Subadult Remains.” R package 230 version 1.0, 2022.  231 7] Stull, K.E., E.N. L'Abbé, and S.D. Ousley. “Using Multivariate Adaptive Regression Splines to 232 Estimate Subadult Age from Diaphyseal Dimensions.” American Journal of Physical 233 
Anthropology. vol. 154, no. 3, pp. 376-386. 2014. 234 

Dental Development and Eruption 235 8] AlQahtani, S.J., “Atlas of Human Tooth Development and Eruption.” Queen Mary and Westfield 236 College, London, 2009b. 237 9] AlQahtani, S.J., M.P. Hector, and H.M. Liversidge. “Brief Communication: The London Atlas of 238 Human Tooth Development and Eruption.” American Journal of Physical Anthropology. vol. 142, 239 no. 3, pp. 481-490. 2010. 240 10] AlQahtani, S.J., M.P. Hector, and H.M. Liversidge. “Accuracy of Dental Age Estimation Charts: 241 Schour and Massler, Ubelaker and the London Atlas.” American Journal of Physical 242 
Anthropology. vol. 154, no.1, pp. 70-78. 2014. 243  b Available from: www.atlas.dentistry.qmul.ac.uk.  
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Radiographic Atlases 244 11] Gaskin, C.M., et al. “Skeletal Development of the Hand and Wrist: A Radiographic Atlas and 245 Digital Bone Age Companion.” Oxford University Press. 2011. 246 12] Greulich, W.W., and S.I. Pyle. “Radiographic Atlas of Skeletal Development of the Hand and 247 Wrist.” 2nd ed. Stanford University Press. 1959. 248 
Suggested Adult Age-Estimation Methods by Region 249 
Pubic symphysis 250 13] Dudzik, B., and N.R. Langley. “Estimating Age from the Pubic Symphysis: A New Component-251 Based System.” Forensic Science International. vol. 257, pp. 98-105. 2015. 252 14] Hartnett, K.M. “Analysis of Age-at-Death Estimation Using Data from a New, Modern Autopsy 253 Sample—Part I: Pubic Bone.” Journal of Forensic Sciences. vol. 55, no. 5, pp. 1145-1151. 2010. 254 
Ribs 255 15] DiGangi, E.A., et al. “A New Method for Estimating Age-at-Death from the First Rib.” American 256 

Journal of Physical Anthropology. vol. 138, no. 2, pp. 164-176. 2009. 257 16] Hartnett, K.M. “Analysis of Age-at-Death Estimation Using Data from a New, Modern Autopsy 258 Sample—Part II: Sternal End of the Fourth Rib.” Journal of Forensic Sciences. vol. 55, no. 5, pp. 259 1152-1156. 2010. 260 
Medial clavicle 261 17] Langley-Shirley, N., and R.L. Jantz. “A Bayesian Approach to Age Estimation in Modern 262 Americans from the Clavicle.” Journal of Forensic Sciences. vol. 55, no. 3, pp. 571-583. 2010. 263 
Acetabulum 264 18] Rissech, C., et al. “The Acetabulum as an Adult Age Marker and the New IDADE2 (The IDADE2 265 Web Page).” American Journal of Physical Anthropology. vol. 169, no. 4, pp. 757-764. 2019. 266 19] San-Millán, M., C. Rissech, and D. Turbón. “New Approach to Age Estimation of Male and 267 Female Adult Skeletons Based on the Morphological Characteristics of the Acetabulum.” 268 

International Journal of Legal Medicine, vol. 131, , pp. 501-525. 2017. 269 
Other Joints 270 20] Brennaman, A.L., et al. “A Bayesian Approach to Age-at-Death Estimation from Osteoarthritis of 271 the Shoulder in Modern North Americans.” Journal of Forensic Sciences. vol. 62, no. 3, pp. 573-272 584. 2017. 273 21] Snodgrass, J.J. “Sex Differences and Aging of the Vertebral Column.” Journal of Forensic Sciences. 274 vol. 49, no. 3, pp. JFS2003198-6. 2004. 275 
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22] Strasheim, A.N., A.P. Winburn, and M.K. Stock. “Utility of Osteoarthritis as an Indicator of Age in 276 Human Skeletal Remains: Validating the Winburn and Stock (2019) Method.” Forensic 277 
Sciences. vol. 3, no. 2, pp. 205-230. 2023. 278 23] Winburn, A.P., and M.K. Stock. “Reconsidering Osteoarthritis as a Skeletal Indicator of Age at 279 Death.” American Journal of Physical Anthropology. vol. 170, no. 3, pp. 459-473. 2019. 280 

Suggested Adult Aging Method Using Multiple Regions 281 24] Boldsen, J. L. et al. “Transition Analysis: A New Method for Estimating Age from Skeletons.” 282 
Paleodemography: Age Distribution from Skeletal Samples, edited by Robert D. Hoppa and 283 James W. Vaupel. Cambridge University Press, pp. 73-106. 2002. 284 

General Reading and Theoretical Background 285 25] Cunha, E., et al. “The Problem of Aging Human Remains and Living Individuals: A Review.” 286 
Forensic Science International. vol. 193, no. 1-3, pp. 1-13. 2009. 287 26] Kimmerle, E.H., et al. “Analysis of Age-at-Death Estimation Through the Use of Pubic 288 Symphyseal Data.” Journal of Forensic Sciences. vol. 53. no. 3, pp. 558-568. 2008. 289 27] Konigsberg, L.W., et al. “Estimation and Evidence in Forensic Anthropology: Age-at-Death.” 290 
Journal of Forensic Sciences. vol. 53, no. 3, pp. 541-557. 2008. 291 28] Ruengdit, S., D. Troy Case, and P. Mahakkanukrauh. “Cranial Suture Closure as an Age 292 Indicator: A Review.” Forensic Science International. vol. 307, no. 110111. 2020. 293 29] Shirley, N.R., and P.A. Ramirez Montes. “Age Estimation in Forensic Anthropology: 294 Quantification of Observer Error in Phase Versus Component-Based Methods.” Journal of 295 
Forensic Sciences. vol. 60, no. 1, pp. 107-111. 2015. 296 30] Stull, K.E., and K. Armelli. “Combining Variables to Improve Subadult Estimation.” Forensic 297 
Anthropology. vol. 3 no. 4. 2020. 298 31] Ubelaker, D.H., and H. Khosrowshahi. “Estimation of Age in Forensic Anthropology: Historical 299 Perspective and Recent Methodological Advances.” Forensic Sciences Research, vol. 4, no. 1, pp. 300 1-9. 2019. 301 

Historical References  302 32] Berg, G.E. “Pubic Bone Age Estimation in Adult Women.” Journal of Forensic Sciences. vol. 53, 303 no. 3, pp. 569-577. 2008. 304 33] Brooks, S., and J.M. Suchey. “Skeletal Age Determination Based on the Os Pubis: A Comparison 305 of the Acsádi-Nemeskéri and Suchey-Brooks Methods.” Human Evolution. vol. 5, pp. 227-238. 306 1990. 307 34] Buckberry, J.L., and A.T. Chamberlain. “Age Estimation from the Auricular Surface of the Ilium: 308 A Revised Method.” American Journal of Physical Anthropology. vol. 119, no. 3, pp. 231-239. 309 2002. 310 
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35] Demirjian, A., H. Goldstein, and J.M. Tanner. “A New System of Dental Age Assessment.” Human 311 
Biology. vol. 45, no. 2, pp. 211-227. 1973. 312 36] İşcan, M.Y., S.R. Loth, and R.K. Wright. “Age Estimation from the Rib by Phase Analysis: White 313 Males.” Journal of Forensic Sciences. vol. 29, no. 4, pp. 1094-1104. 1984.  314 37] İşcan, M.Y., S.R. Loth, and R.K. Wright. “Age Estimation from the Rib by Phase Analysis: White 315 Females.” Journal of Forensic Sciences. vol. 30, no. 3, pp. 853-863. 1985. 316 38] İşcan, M.Y., S.R. Loth, and R.K. Wright. “Racial Variation in the Sternal Extremity of the Rib and 317 its Effect on Age Determination.” Journal of Forensic Sciences. vol. 32, no. 2, pp. 452-466. 1987. 318 39] Katz, D., and J. Myers Suchey. “Age Determination of the Male Os Pubis.” American Journal of 319 
Physical Anthropology. vol. 69, no. 4, pp. 427-435. 1986. 320 40] Kerley, E.R. “The Microscopic Determination of Age in Human Bone.” American Journal of 321 
Physical Anthropology. vol. 23, no. 2, pp. 149-163. 1965. 322 41] Lamendin, H., et al. “A Simple Technique for Age Estimation in Adult Corpses: The Two Criteria 323 Dental Method.” Journal of Forensic Sciences. vol. 37, no. 5, pp. 1373-1379. 1992. 324 42] Lovejoy, C.O., et al. “Chronological Metamorphosis of the Auricular Surface of the Ilium: A New 325 Method for the Determination of Adult Skeletal Age at Death.” American Journal of Physical 326 
Anthropology. vol. 68, no. 1, pp. 15-28. 1985. 327 43] McKern, T.W., and T.D. Stewart. “Skeletal Age Changes in Young American Males.” 328 
Quartermaster Research and Development Command Technical Report. EP-45, 1957.  329 44] Meindl, R.S., and C.O. Lovejoy. “Ectocranial Suture Closure: A Revised Method for the 330 Determination of Skeletal Age at Death Based on the Lateral-Anterior Sutures.” American 331 
Journal of Physical Anthropology. vol. 68, no. 1, pp. 57-66. 1985. 332 45] Moorrees, C.F.A., E.A. Fanning, and E.E. Hunt Jr. “Age Variation of Formation Stages for Ten 333 Permanent Teeth.” Journal of Dental Research. vol. 42, no. 6, pp. 1490-1502. 1963. 334 46] Rissech, C., et al. “Using the acetabulum to estimate age at death of adult males.” Journal of 335 
Forensic Sciences. vol. 51, no. 2, pp. 213-229. 2006. 336 47] Webb, P.A.O., and J.M. Suchey. “Epiphyseal Union of the Anterior Iliac Crest and Medial Clavicle 337 in a Modern Multiracial Sample of American Males and Females.” American Journal of Physical 338 
Anthropology. vol. 68, no. 4, pp. 457-466. 1985. 339 48] Wingate T.T. “Age Changes in the Pubic Bone. I. The Male White Pubis.” American Journal of 340 
Physical Anthropology. vol. 3, no. 3, pp. 285-328. 1920. 341 .342 
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