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Supplementary Article 

Article S1 List of supplementary information. Prepared by MGH. 

Article S2 ZooMS methods. Prepared by SAA, MLL, and TAS. 

Article S3 Aeon Laboratories, Inc., collagen sample preparation protocols.  

Supplementary Table 

 Table S1 Summary statistics. Prepared by MGH. 

Supplementary Data 

Data S1 Metric and nonmetric data for Canis lupus from Wisconsin, Minnesota, and the 

Upper Peninsula of Michigan in the University of Wisconsin Zoological Museum 

(UWZM) osteology and mammalogy reference collections. Data collected by 

MGH. 

 The database includes 22 adult males and 22 adult females Wisconsin (n = 36), 

Minnesota (n = 7), and the Upper Peninsula of Michigan (n = 1). The specimens 

were selected from a collection of 306 males and females of various ages, 

primarily from Wisconsin.  

 The measured subsample (n = 44) includes the lightest and heaviest individuals of 

each sex (n = 4) in the collection of skeletons from Wisconsin, Minnesota, and the 

Upper Peninsula of Michigan, plus 40 skeleton selected approximately randomly 

from this pool.  

 Age, sex, and taxonomic identity was determined by the collector, often a wolf 

biologist or game warden. Live weight, date of death, and cause of death data are 

available for most specimens. Age at death is available for only four individuals. 

All of the specimens are catalogued as C. lupus. Some may be wolf/dog hybrids; 

ascertaining which ones would require developing genetic information for each 

specimen. For this work, an adult is considered to be a skeletally mature 

individual (i.e., complete epiphyseal union), which typically aligns with museum 

records (i.e., ‘adult female’).  

 The same data were recorded for each skeleton. For paired elements and teeth, the 

left side is the source of the data unless it is missing, articulated, damaged, or 

pathological, in which case the right side was used. Empty cells indicate the 

attribute was not recorded because of damage, articulation, or the absence of both 

sides of the element. 

 Each skeleton was assigned to a dental age cohort (I-IX) using Stiner’s (1994, 

Fig. 12.3) eruption and wear sequence for canid m1s. 

 Measurement protocols derive from several sources: von den Driesch (1976) for 

the skull, atlas, axis, and scapula; Todd (1987) for the humerus, radius, ulna, 

femur, and tibia; and Hill (1996) for the calcaneus. Astragalus measurements 
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include: greatest length, lateral length, and width of proximal articular surface. 

Metapodial measurements include: greatest length, breadth of proximal articular 

surface, depth of proximal articular surface, midshaft breadth, breadth of distal 

articular surface, and depth of distal articular surface. 

Data S2  Goldman’s (1964, Tables 1-6) measurements on Canis lupus and Canis rufus 

(=Canis niger) crania from North America. Data entered by MGH. 

Data S3 Koper’s (2013, Tables 4 and 6) measurements on Aenocyon dirus left scapulae 

and left humeri from Rancho La Brea. Data entered by MGH. 

Data S4 Nigra’s (1946, Tables 2, 4, 6, 8, 10, 12, 14, and 16) greatest length measurements 

(mm) on Aenocyon dirus left metapodials from Rancho La Brea. Data entered by 

MGH. 

Data S5 Craniodental measurements on Aenocyon dirus exclusive of Rancho La Brea. 

Data entered by MGH.  

Data S6 MALDI-TOF spectra for Aenocyon dirus, Canis lupus, and Canis latrans. Assays 

by SAA, MLL, and TAS. 

Data S7 Aenocyon dirus records in southern North America. Data compiled and entered by 

MGH. 

Data S8 Measured and calibrated AMS radiometric results on small mammals from 

Peccary Cave (Semken, Graham & Stafford, 2010, Table 4 and supplementary 

content). OxCal 4.4 (Ramsey, 1995; Ramsey, 2001) and IntCal20 (Reimer et al., 2020) 

used to calibrate the measured radiocarbon age. Data compiled and entered by MGH. 

Data S9 Measured and calibrated AMS radiometric results on Aenocyon dirus. OxCal 4.4 

(Ramsey, 1995; Ramsey, 2001) and IntCal20 (Reimer et al., 2020) used to calibrate the 

measured radiocarbon age. Data compiled and entered by MGH. 
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