Supplemental Text 1. Description of Bayesian Models and Results.

Aztalan
Sixty-eight radiocarbon measurements are available from Aztalan and are described in Supplemental Table 1. The Bayesian chronological model for Aztalan places the radiocarbon measurements into ordered phases corresponding to their archaeological context and the code for this model is presented in Supplemental Text 2.

The following stratigraphic relationships between the dated radiocarbon samples from Aztalan have been documented and are reflected as sequences in the Bayesian model structure:
· The palisade superimposes a possible pit (Feature 30) dated with a sample of unidentified wood charcoal (WIS-191).
· A dated wooden post (WIS-160) from a structure on the Southwest Mound superimposes two dated maize samples obtained from mound fill (WIS-160; UGAMS-30800).
· The radiocarbon samples from the riverbank midden are stratified in the following depositional order presented in Richards (1985):
· 1) Stratum 11-14/11-15 (lowest dated stratum and dated with a sample of unidentified wood charcoal; DIC-3136),
· 2) Stratum 11-10 (dated with a sample of unidentified wood charcoal; DIC-3136),
· 3) Dated unidentified wood charcoal (DIC-3135) and maize (ISGS-A2636) from a dump (Feature 6) directly above Stratum 11-4,
· 4) Dated unidentified wood charcoal (DIC-3133) from a refuse heap (Feature 20) on the surface of Stratum 5, and
· 5) Dated unidentified charcoal (Beta-360269) from a bastion post hole (Feature 2013-13) atop the riverbank midden.

The following samples have been modeled as termini post quos (TPQ) for their context in the chronological model for Aztalan:
· Measurements from radiocarbon samples obtained from mound fill (UGAMS-28210, Beta-420799, Beta-360267, WIS-160, UGAMS-30800), because it is feasible that these may have been redeposited from their original archaeological context. 
· Measurements from three radiocarbon samples from the riverbank midden sequence that are much older than the dated samples that they superimpose (DIC-3135, ISGS-A2636, DIC-3133), because it is also feasible that these may have been redeposited from their original archaeological context.

The following measurements from charred residues adhering to ceramics have been completely excluded from modeling as too-old outliers: UGAMS-2727, UGAMS-2738, UGAMS-2723, UGAMS-2725, ISGS-A1251, ISGS-A1250, and UGAMS-2726. At 95% confidence, the calibrations from these measurements do not overlap with a calibration from the oldest AMS measurement from Aztalan obtained on a sample type other than charred residue (D-AMS-021795). Additionally, these excluded charred residue measurements are from samples adhering to diagnostically Mississippian period ceramics (Supplemental Table 1); however, at 95% confidence the calibration of these samples predate the approximate start of the Mississippian period in Wisconsin (AD 1000) by at least 100 years. Additionally, the following measurements have been completely excluded from modeling as too-young outliers, likely from intrusive historical activity: AA-46515, Beta-374817, Beta-374818, UGAMS-28208, AA-46511, and M-642.

The radiocarbon dates were modeled using the prior assumption that they are representative of a single, relatively uniform phase of activity. Boundaries were used in OxCal to estimate the start and end date of the overall ordered group. The model was run for 20 million MCMC iterations to ensure acceptable convergence greater than 95. The algorithm used for this model can be directly derived from the model structure shown in Figure S1 and Supplemental Text 2. The model shows good overall agreement (Amodel=74.4) between the radiocarbon dates and the model assumptions. The posterior probabilities used for interpretation are presented in Tables 1–2 of the non-supplemental text.

An alternate Bayesian model was created for Aztalan by slightly modifying the primary model described above. Specifically, all measurements from charred residues were modeled as TPQ, otherwise the alternate model is identical to the primary model. The algorithm used for this alternative model can be directly derived from the model structure shown in Figure S2 and Supplemental Text 2. The alternate model for Aztalan shows good overall agreement (Amodel=71.1) between the radiocarbon dates and the model assumptions. The posterior probabilities used for interpretation are presented in Tables 1–2 of the non-supplemental text.
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Figure S1. Results and structure of the primary chronological model for Aztalan. The brackets and keywords define the model structure. The outlined distributions are the result of radiocarbon calibrations and the solid distributions are the chronological model results.
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Figure S2. Results and structure of the alternate chronological model for Aztalan. The brackets and keywords define the model structure. The format is as described in Figure S1.

Carcajou Point
Twelve radiocarbon measurements are available from Carcajou Point and are described in Supplemental Table 1. The Bayesian chronological model for Carcajou Point places the radiocarbon measurements into unordered phases corresponding to their archaeological context and the code for this model is presented in Supplemental Text 2.

The radiocarbon dates were modeled using the prior assumption that they are representative of a single, relatively uniform phase of activity. Boundaries were used in OxCal to estimate the start and end date of the overall group. The algorithm used for this model can be directly derived from the model structure shown in Figure S3 and Supplemental Text 2. The model shows good overall agreement (Amodel=101.5) between the radiocarbon dates and the model assumptions. The posterior probabilities used for interpretation are presented in Tables 1–2 of the non-supplemental text.

An alternate Bayesian model was created for Carcajou Point by slightly modifying the primary model described above. Specifically, all measurements from charred residues were modeled as TPQ and the model was run for 20 million MCMC iterations to ensure acceptable convergence greater than 95. Otherwise, the alternate model is identical to the primary model. The algorithm used for this alternative model can be directly derived from the model structure shown in Figure S4 and Supplemental Text 2. The alternate model for Carcajou Point shows good overall agreement (Amodel=100.5) between the radiocarbon dates and the model assumptions. The posterior probabilities used for interpretation are presented in Tables 1–2 of the non-supplemental text.
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Figure S3. Results and structure of the primary chronological model for Carcajou Point. The brackets and keywords define the model structure. The format is as described in Figure S1.
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Figure S4. Results and structure of the alternate chronological model for Carcajou Point. The brackets and keywords define the model structure. The format is as described in Figure S1.

Crescent Bay Hunt Club
Twenty-nine radiocarbon measurements are available from Crescent Bay Hunt Club and are described in Supplemental Table 1. The Bayesian chronological model for Crescent Bay Hunt Club places the radiocarbon measurements into unordered phases corresponding to their archaeological context and the code for this model is presented in Supplemental Text 2.

The radiocarbon dates were modeled using the prior assumption that they are representative of a single, relatively uniform phase of activity. Boundaries were used in OxCal to estimate the start and end date of the overall group. The algorithm used for this model can be directly derived from the model structure shown in Figure S5 and Supplemental Text 2. The model shows good overall agreement (Amodel=67.2) between the radiocarbon dates and the model assumptions. The posterior probabilities used for interpretation are presented in Tables 1–2 of the non-supplemental text.

An alternate Bayesian model was created for Crescent Bay Hunt Club by slightly modifying the primary model described above. Specifically, all measurements from charred residues were modeled as TPQ, otherwise the alternate model is identical to the primary model. The algorithm used for this alternative model can be directly derived from the model structure shown in Figure S5 and Supplemental Text 2. The alternate model for Crescent Bay Hunt Club shows good overall agreement (Amodel=102.6) between the radiocarbon dates and the model assumptions. The posterior probabilities used for interpretation are presented in Tables 1–2 of the non-supplemental text.

[image: A picture containing table

Description automatically generated]
Figure S5. Results and structure of the primary chronological model for Crescent Bay Hunt Club. The brackets and keywords define the model structure. The format is as described in Figure S1. 
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Figure S6. Results and structure of the alternate chronological model for Crescent Bay Hunt Club. The brackets and keywords define the model structure. The format is as described in Figure S1.

Koshkonong Creek Village
Seven radiocarbon measurements are available from Koshkonong Creek Village and are described in Supplemental Table 1. The Bayesian chronological model for Koshkonong Creek Village places the radiocarbon measurements into unordered phases corresponding to their archaeological context and the code for this model is presented in Supplemental Text 2.

The radiocarbon dates were modeled using the prior assumption that they are representative of a single, relatively uniform phase of activity. Boundaries were used in OxCal to estimate the start and end date of the overall group. The algorithm used for this model can be directly derived from the model structure shown in Figure S7 and Supplemental Text 2. The model shows good overall agreement (Amodel=77.4) between the radiocarbon dates and the model assumptions. The posterior probabilities used for interpretation are presented in Tables 1–2 of the non-supplemental text.

An alternate Bayesian model was created for Koshkonong Creek Village by slightly modifying the primary model described above. Specifically, all measurements from charred residues were modeled as TPQ, otherwise the alternate model is identical to the primary model. The algorithm used for this alternative model can be directly derived from the model structure shown in Figure S8 and Supplemental Text 2. The alternate model for Koshkonong Creek Village shows good overall agreement (Amodel=95.6) between the radiocarbon dates and the model assumptions. The posterior probabilities used for interpretation are presented in Tables 1–2 of the non-supplemental text.
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Figure S7. Results and structure of the primary chronological model for Koshkonong Creek Village. The brackets and keywords define the model structure. The format is as described in Figure S1.
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Figure S8. Results and structure of the alternate chronological model for Koshkonong Creek Village. The brackets and keywords define the model structure. The format is as described in Figure S1.

Regional Model: Oneota at Lake Koshkonong
After evaluating the above results, a regional-scale model for the entirety of Oneota activity at Lake Koshkonong was created. This model places the radiocarbon dates (52 total) from the five dated Oneota sites from Lake Koshkonong into a single unordered phases corresponding to their archaeological context and the code for this model is presented in Supplemental Text 2.

The radiocarbon dates were modeled using the prior assumption that they are representative of a single, relatively uniform phase of activity. Boundaries were used in OxCal to estimate the start and end date of the overall group. The algorithm used for this model can be directly derived from the model structure shown in Figure S9 and Supplemental Text 2. The model shows good overall agreement (Amodel=75.8) between the radiocarbon dates and the model assumptions. The posterior probabilities used for interpretation are presented in Tables 1–2 of the non-supplemental text.

An alternate Bayesian model was created for Oneota activity at Lake Koshkonong by slightly modifying the primary model described above. Specifically, all measurements from charred residues were modeled as TPQ, otherwise the alternate model is identical to the primary model. The algorithm used for this alternative model can be directly derived from the model structure shown in Figure S10 and Supplemental Text 2. The alternate model for Oneota activity at Lake Koshkonong shows good overall agreement (Amodel=94.3) between the radiocarbon dates and the model assumptions. The posterior probabilities used for interpretation are presented in Tables 1–2 of the non-supplemental text.
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Figure S9. Results and structure of the primary chronological model for Oneota activity at Lake Koshkonong. The brackets and keywords define the model structure. The format is as described in Figure S1.
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Figure S10. Results and structure of the alternate chronological model for Oneota activity at Lake Koshkonong. The brackets and keywords define the model structure. The format is as described in Figure S1.
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OxCal v4.4.1 Bronk Ramsey (2020); r:5 Atmospheric data from Reimer et al (2020)
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OxCal v4.4.1 Bronk Ramsey (2020); r:5 Atmospheric data from Reimer et al (2020)

[~ Boundary Primary Model: end Oneota at Lake Koshkonong

R_Date UGAMS-42556 —_—
R_Date F08-02: ISGS-A1244 —
R_Date F08: ISGS-A1211 —
[ Phase Schmeling
R_Date UGAMS-42555 —
LAfter F17-02: residue measurement
R_Date UGAMS-28213 ———
LAfter F14-29: residue measurement
R_Date UGAMS-28212 -
LAfter F14-28: residue measurement
R_Date UGAMS-42554 ——
LAfter F14-19: residue measurement
R_Date UGAMS-28214 —
R_Date ISGS-A2310 —
| Phase F12-06
R_Date ISGS-A2272 —
LAfter F12-01: residue measurement

Phase Koshkonong Creek Village
R_Date F68-10: WIS-348
R_Date F68-09: WIS-382
R_Date F68-06: WIS-358
R_Date F68-01: WIS-346

R_Date F17-05: UGAMS-197993 —
R_Date F14-01: UGAMS-197991 -
R_Date F12-53: ISGS-4036 I —

R_Date F10-14: D-AMS-021779
R_Date F10-11: D-AMS-021780

R_Date F04-35: ISGS-A1243 -~

R_Date F04-03: ISGS-A1238 ——
R_Date F02-40: Beta-180695 —

R_Date F02-27: UGAMS-197992 ———
R_Date F02-01: ISGS-A1242 -

R_Date F00-26: Beta-155619

R_Date F00-21: Beta-155620 ——

R_Date F00-15: UGAMS-197990 ———

R_Date F00-11: Beta-155618
R_Date F00-06: Beta-155617

R_Date F04-22: ISGS-A1246 = —
R_Date F10-98: ISGS-A1653 ——
R_Date F10-29: ISGS-A1654 —

R _Date F06-63: UGAMS-2732
R_Date F04-15: UGAMS-2731 —
R_Date Beta-228621 -

R_Date Beta-228622 ——
R_Date ISGS-A1070 L e
R_Date UGAMS-2730 ——

R_Date UGAMS-2729
| Phase F04-14
[Phase Crescent Bay Hunt Club
R Date Crabapsp omt (F5): WIS-609 —
[ R _Date ISG
R _Date UGAMS 271 8 e —
| Phase C. Plain
R _Date F8: Beta-114956 — —
R _Date F5: Beta-114954 ——
R _Date F3: Beta-201790 ——————
R _Date F2: WIS-77 ——

L Naota F47- AM-T7A47 —

n_oate 17 =147
R_Date F15: Beta-114957
R_Date F12: Beta-114955

R_Date F41:-M-786
[Phase Carcajou Point

| Phase
Boundary Primary Model: start Oneota at Lake Koshkonong—————=——
Sequence g e b e
200 400 600 800 1000 1200 1400 1600

Modeled date (AD)




image10.png
OxCal v4.4.1 Bronk Ramsey (2020); r:5 Almosgheric data from Reimer et al (2020)
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OxCal v4.4.1 Bronk Ramsey (2020); r:5 Atmospheric data from Reimer et al (2020)

[~ Boundary Primary Model: end Aztalan

R_Date Spec 3: D-AMS-021796

R_Date Spec 2: D-AMS-021795
R_Date Spec 1: D-AMS-021794
| Phase dog burials

R_Date UGAMS-2724
R_Date ISGS-A1252

R_Date ISGS-A1249
R_Date ISGS-A1241

R_Date ISGS-A1253

R_Date UGAMS-2739
| Phase measurements from charred cooking residues
| Phase no provenience
R_Date F215/59: ISGS-A1247
R_Date Post hole below fill of TU2: Beta-318430

S

R_Date M84-1111-N2-4, E14-16 S-11: ISGS-A1106

R Date M84-1025-N2-4, E14-16 S-9, L-1: ISGS-A1105

R_Date UGAMS-29311

R_Date UGAMS-29310
| Phase Structure 64-H2: F17A-64

_R_Date Pit 10 (NE quadrant of site): M-1214

R_Date Wooden post from structure on mound: WIS-162

Fr N HGAMS-30800

R_Date WIS-160

fter 13 feet below mound surface
| Sequence Southwest Mound
R_Date Betaa-374822

| ~_ Date UGAMS-30800

R_Date Beta-374821
| Phase F101, unit 25
=F2013-13: Beta-360269

R_Date DIC-3133
fter stratum 5 surface: F20

IQAQ_ADAR24G

rr N_Ualc1o0o"AZ000
I-AR_Date DIC-3135

fter directly above Stratum 11-4: F6
R_Date Stratum 11-10: DIC-3134

R_Date Stratum 11-14/11-15 (F10): DIC-3136
[ Sequence riverbank midden

_R_Date F49 (adjacent to the Northeast Mound): WIS-73
R_Date F2013-18: Beta-360268
R_Date F2013-15: Beta-360270

R Date F2013-17: Beta-360267

1087 24 4- 420700

I'\ UdlC T—TI07.971, l, Bcla GZUTIT
fter mound fill
| Phase Northeast Mound

[~ R_Date F17a: WIS-68

- e =

R_Date posthote:M-1037

R_Date F42: WIS-74

R_Date F1: WIS-63
[ Phase riverbank enclosure area

R_Date plaza area (F5): DIC-3044
R_Date F2011-8: Beta-318431
Last Primary Model: end palisade

R_Date preserved post (Tower B in 1,4): Beta-310904
R_Date preserved post (Tower B in 1,4): Beta-310903

R_Date F103 (Unit 24): Beta-375567
R_Date stockade post: ISGS-A1086
R_Date F2013-13: Beta-360269
First Primary Model: start palisade
hase Palisades

R_Date F30: WIS-191
| Sequence palisade

_R_Date south of creek (F9): AA-46513

R_Date F201: AA-46510
R_Date F200: AA-46512
J?hase area north of palisade
R_Date charnel house: M-642?
R_Date charred matting: UGAMS-28211

R_Date charred matting: Beta-114953
| Phase NW mound: charnel house
R_Date Base of pit on Mound XX-7: UGAMS-28209

o n AN D010

~_ UdlU UUHIVIO 2021V
fter Mound XX-10 fill
R_Date Mound XX-3 (Pit): UGAMS-28207

R_Date F2 (unit 2), Gravel Knoll. south side: Beta-374819
hase Gravel Knoll
[ Phase

LR_Date F4a (unit 4), Gravel Knoll, NE edge: Beta-374816

e

Boundary Primary Model: start Aztalan
Sequence

200 400 600 800

1000

Modeled date (AD)

1200 1400 1600





image2.png
OxCal v4.4.1 Bronk Ramsey (2020); r:5 Atmospheric data from Reimer et al (2020)

Boundary Alternate Model: end Aztalan

[TT R_Date Spec 3: D-AMS-021796 o

R_Date Spec 2: D-AMS-021795 - —

R_Date Spec 1: D-AMS-021794
| Phase dog burials

=) fa I HOAMMS_ D704

N
n_Dale UCANVIoS=Z7Z%

n N A1040 P

J

Udl:‘ ISGS-A1249
IQAQ_A1D44 P

r\ Date 1SGS-A1241

R_Date ISGS-A1253 —

B Do te IO ANS. 2730
~_Dale UGCANVIo=279I

LAfter measurements from charred cooking residues

LPhase no provenience

B P ate ICAGALDAT
~_alCc1oGCo~"ATZa7
| After F215/59: residue measurement

R_ Date Post hole below fill of TU2: Beta-318430

ISAQ-A1106

r\ Date 1ISGS-A1106

_After M84-1111-N2-4, E14-16 S-11: residue measurement

Q_A44NE _a—

ﬂ UdlC IOUO'HI 1Uo

__After M84-1025-N2-4, E14-16 S-9, L-1: residue measurement

R_Date UGAMS-29311

R_Date UGAMS-29310 ——
| Phase Structure 64-H2: F17A-64

_R_Date Pit 10 (NE quadrant of site): M-1214

R_Date Wooden post from structure on mound: WIS-162

Fr p HGAMS-20800

R_Date WIS-160
fter 13 feet below mound surface
L Sequence Southwest Mound

| ~_ Date UGAMS-30800

R_Date Betaa-374822

R_Date Beta-374821
| Phase F101, unit 25
=F2013-13: Beta-360269

R_Date DIC-3133
fter stratum 5 surface: F20

ISAQ_ADR34

Fr N_UalC1o0o~AZ000
|-AR_Date DIC-3135
fter directly above Stratum 11-4: F6

R_Date Stratum 11-10: DIC-3134

R_Date Stratum 11-14/11-15 (F10): DIC-3136
L Sequence riverbank midden

_R_Date F49 (adjacent to the Northeast Mound): WIS-73

R_Date F2013-18: Beta-360268

R Date F2013—15 Beta 360270

B 260067

=)
r\ Udl:‘ F2013-17:-Beta-360267
F1067 211 Rata-420700 <t

F\ UdlC 107,971, I, DCla=szZU7T I3
| After mound fill
| Phase Northeast Mound

[~ R_Date F17a: WIS-68

na B e S

R_Date posthole:-M-1037

R_Date F42: WIS-74

R_Date F1: WIS-63
| Phase riverbank enclosure area

R_Date plaza area (F5): DIC-3044

R_Date F2011-8: Beta-318431
Last Alternate Model: end palisade

R_Date preserved post (Tower B in 1,4): Beta-310904

R_Date preserved post (Tower B in 1,4): Beta-310903

R_Date F103 (Unit 24): Beta-375567 —

R_Date stockade post: ISGS-A1086
R_Date F2013-13: Beta-360269

First Alternate Model: start palisade
hase Palisades

R_Date F30: WIS-191
| Sequence palisade

_R_Date south of creek (F9): AA-46513 ——

R_Date F201: AA-46510

R_Date F200: AA-46512
Phase area north of palisade
R_Date charnel house: M-642?

R_Date charred matting: UGAMS-28211

R_Date charred matting: Beta-114953
| Phase NW mound: charnel house

R Date Base of plt on Mound XX-7: UGAMS-28209

ﬂ UdlC UUHIVIO 404 IU

fter Mound XX-10 fill

R_Date Mound XX-3 (Pit): UGAMS-28207 -

R_Date F2 (unit 2), Gravel Knoll. south side: Beta-374819

I;R_Date F4a (unit 4), Gravel Knoll, NE edge: Beta-374816
hase Gravel Knoll

| Phase
Boundary Alternate Model: start Aztalan ——
§?qu?qC?IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
200 400 600 800 1000 1200 1400 1600

Modelled date (AD)





