	[image: A red circle with a white letterDescription automatically generated]
	Supplementary material for 
ROMÁN RAMÍREZ, E., L. PAIZ ARAGÓN, A. BASS, T. G. GARRISON, S. HOUSTON, H. HURST, D. STUART, A. CORADO OCHOA, C. GARCÍA LEAL, A. SCHERER & R. ESTUARDO PIEDRASANTA CASTELLANOS. 2025. A Teotihuacan altar at Tikal, Guatemala: central Mexican ritual and elite interaction in the Maya Lowlands. Antiquity 99.
Author for correspondence ✉ Stephen_Houston@brown.edu



Supplementary materials

The accompanying article reports nine carbon samples establishing a chronology for the construction, use, and termination of several buildings in Tikal’s southern sector (Table S1, Figure S1). All samples are measured on carbonised wood collected from undisturbed contexts in 2019 and 2022. The Tikal charcoal samples were transferred from the archaeological site to the project laboratory in San Lucas, Guatemala, and then exported to the United States for accelerated mass spectrometry analysis at Beta Analytic, Miami, Florida, and International Chemical Analysis Inc., Damascus, Maryland. All dates are calculated using INTCAL20 calibration data and processed using the OxCal v.4.4.4 computer program (Reimer et al. 2020; Bronk Ramsey 2021) (Figures S2 to S10).

Description of the Tikal Altar Paintings: Condition, Execution, and Style
The Tikal murals altar, Structure 6D-XV-Sub3, is constructed of limestone masonry plastered with both earthen and lime-based levelling coats. Its interior is not known because precarity in the fill above the altar and the ethical prohibition of cutting into its painted surfaces. Multiple fine lime plaster layers (0.2-1.0cm thick), applied as the final finishes, were burnished, creating a uniform, polished white surface on the recessed panels and frames. The murals were created on this unpainted background in a fresco secco technique (paint applied to dry plaster) in a palette of red, orange, yellow and black hues. This technique is common to both Teotihuacan and lowland Maya mural traditions, although one reviewer notes that an even more opulent palette might have been expected at Teotihuacan itself: certain pigments might have degraded at Tikal (cf. Magaloni 1996, 2017; Hurst 2009).
    The courtyard altar, Structure 6D-XV-Sub3, has a rectangular footprint (1.8m north-south; 1.3m east-west) and is composed of two components: the talud, a lower sloped platform; and the tablero, an upper outset section with a frame surrounding a recessed panel (see plan view Figure S16, elevation drawing Figure S17, as well as Figures 7–10). The height of the Tikal altar talud is 35–37cm, and the height of the tablero is approximately 76cm. Although the tunnels exposing the altar do not extend above the frame, an adult standing in the patio would have been able to see the altar sides and its top surface, the decoration of which currently remains unknown. The extended platform on the west side is 17cm high (Figures S17, S18).
    Areas of plaster loss in the tablero frame reveal a mixture of dressed blocks and small rough stones, as well as multiple layers of mortar, some of which cover earlier fine plaster, indicating modifications of at least the frame occurred during the use of the altar. In its present form, the tablero projection above the talud varies somewhat on each side, with an outset ranging from 7cm to 12cm. Rather than vertical, rectangular tableros, each side is a slight trapezoid; for example, the west tablero is 187cm wide at the base, 175cm wide at the top, a 12cm reduction (the south and north tableros have a ~13cm difference, the east a ~11cm difference). This minor tapering results in a subtle incline away from true vertical, which was likely adopted to stabilize the cantilevered weight of the tablero. The recessed panel also tapers with a shorter width at the top but is closer to rectangular in form; in comparison, the west panel is only 5cm shorter in width at the top than at its base.
    The state of preservation of the altar is poor due to root growth in the burial fill, as well as the accumulation of fine root mats between plaster layers, resulting in widespread detachment and losses. The paints were field-tested for friability and solubility in some areas; most of the reds were weakly consolidated (from binder loss) and most colours, except black, were water soluble where sampled. Because of the unstable condition of the plaster, initial conservation treatment was limited to minimal dry-cleaning to improve the legibility of the paintings for documentation, and placement of dry-laid masonry supports under the cracked, cantilevered tablero frame. Although the tunnels maintain environmental conditions like those in the burial fill, the altar’s advanced state of plaster deterioration and high risk for localised collapse from root growth require extensive and expert conservation treatment for its long-term preservation. Tunnel stabilization was done in the 2024 field season by Griselda Pérez Robles, during fieldwork that also yielded an axial burial of an infant under the western façade of the altar (Figures S16, S18).
     Documentation of the painting was challenging given the faint designs. Successful recording of the altar painting required close visual inspection while referencing separated colour data of dStretch processed images (Figure S11). The illustration process also disclosed how the painting was made in terms of preparatory layers and sequences of brushstroke. The Tikal murals were first sketched in a red wash, which was used to outline the elements of the face, earspools, shield forms in detail, and to block in each panel of feathers of the headdress establishing scale, balance, and symmetry. Next, the colour fields of the figure were painted in red, black, and yellow, leaving unpainted fields of white. Finally, contour lines were repainted on these areas using a mixture of red and black. 
    The feathers, distinctively Teotihuacan-like in execution, are painted in strong black lines. The first and second tiers of feathers were created by painting three plumes as spatial anchors (one horizontal and two at 45-degree angles). Additional feathers were then added to create a dense layer. A similar technique was used to create the long feathers of the third and fourth tiers: several complete feathers were painted first so as to divide the panel, and feathers were then added to fill the space evenly. Finally, a contour line was repainted that outlined the entire panel of feathers in black, generally over the red line. The short feathers show regular thickness in stroke, but the arched long feathers vary in line-weight and lack precise execution. This adherence to spatial organisation and quality of painted line is typical of Teotihuacan, as seen in the Tetitla Portico 11 paintings of a similar frontal figure and the execution of the feathered headdress worn by a jaguar in Portico 13 (de la Fuente 1995: lám. 34). In contrast, feathers in Maya lowland painting are often rendered, probably to create a sense of movement, in a spray of naturalised curves, heightened by strong calligraphic weight change and dramatic variation from thin-to-thick feather width (see Lombardo de Ruiz 2001: 110). 
     The Tikal altar is notably consistent in style and technique with Teotihuacan mural painting. The painting, content, composition, use of clean strokes, and repeating symbols that create a strong two-dimensional design are all Teotihuacan stylistic features (de la Fuente 1995; Magaloni 1996). The Tikal altar does not have the distinctive red background of polychrome Teotihuacan mural painting from the Late Tlamimilolpa-Early Xolalpan stylistic phase (AD 300–450), as exemplified by the Zacuala and Tetitla compounds, among others (de la Fuente 1995). The use of both black and red contour lines on the altar differs from Teotihuacan murals but is shared with painted stuccoed tripod vessels that often highlight a frontal deity or impersonator (Robb 2017: pl. 136). Future chemical analysis and investigation of colour technology of the Tikal altar will advance the investigation of Teotihuacan versus Maya production in the manufacture and application of pigments.  

Proyecto Arqueológico Sur de Tikal (PAST) Burials in Group 6D-XV
    PAST-Burial 7: Although the skeleton is only partially complete, no pathology was observed nor was there any evidence for exposure to heat and flame. The skull was too fragmentary to observe for cranial modification.
    PAST-Burial 10: Advanced dental wear and osteoarthritis indicate this person was well into adulthood at the time of death (> 35 years), with the cause of death possibly related to a large resorptive lesion on the right mandible. Light brown discoloration of the right humerus and femur may have been due to burning within the mortuary space. A partial mandible of a second individual, heavily burned, was also found within the mortuary space (Figure S12). The cranium of the primary individual had been removed at some point in antiquity. The presence of two maxillary teeth, but not a single cranial fragment, signals that the cranium had once been there, as does the location of the mandible and the vertebrae of the upper neck, which were all located as they would have been at initial interment. Two vessels were of local make but resemble Late Tlamimlolpa goblet shapes from Teotihuacan and a slipped vessel with the image of a macaw that is close to what is described as a “Maya polychrome” at Teotihuacan (cf. Rattray 1992: pl. XIX). This burial also contained a stemmed biface in obsidian, most likely made in Teotihuacan (Figure S13).
    PAST-Burial 15: The skull demonstrates tabular erect modification, the form common at Teotihuacan during its apogee but also common in the Central Petén during the Classic period (Tiesler 2014: 186, 201). Bilateral periosteal lesions on the ulnae indicate an ongoing infection at the time of death. A defect to the right parietal is inconclusively either perimortem trauma or postmortem damage. Nevertheless, the evidence for burning and abundance of beads and other goods suggest the child may be a sacrificial offering (Figure S14). Areas of localised burning are evident on the skull, the bones of the arm, the sternal portions of three ribs, and the bones of the legs. Some of the greenstone beads were also burnt, possibly in the same event that involved the placement of burning materials (e.g., embers/incense) in front of the child, perhaps on their lap. The use of fire has been attested in other Teotihuacan-related interments at Tikal and also in Early Classic contexts at El Zotz, Guatemala (Moholy-Nagy 2021: 489, 492; Scherer 2018; Scherer et al. 2021). PAST Burials and 10 and 15 were found in relation to an oval or apsidal building of post holes at the lowest level of excavations (Figures S15, S17, showing relation of earlier to later construction). Human remains and sherds occur in offerings at three corners and the central axis of the altar with the murals (Figure S1). 
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Table S1. List of AMS dates and archaeological contexts of the nine samples from the southern sector of Tikal presented in this study.
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Figure S1. Unmodeled radiocarbon plots reported from Group 6D-III (Beta-648278, -648279, -648280), the Madeira reservoir (14C-8076, -8077), and Group 6D-XV (Beta-670812, -670815, -670814, -670811) at Tikal. Bars indicate 95.4% probability ranges; all dates are measured from carbonised wood.
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Figure S2. Sample Beta-648278, collected from fill associated with the inaugural construction of the platform of Group 6D-III, Structure 6D-105.
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Figure S3. Sample Beta-648279, collected from fill associated with the inaugural construction of platform of Group 6D-III, Structure 6D-105.[image: A graph showing the number of calibrated data
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Figure S4. Sample Beta-648280, collected from a deposit of smashed incense burners and shells at Group 6D-III, Structure 6D-105.
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Figure S5. Sample 14C-8076, collected from fill associated with the construction of the Madeira reservoir.
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Figure S6. Sample 14C-8077, collected from a probable ritual deposit at the Madeira reservoir.
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Figure S7. Sample Beta-670812, collected from early phase construction fill associated with the earlier floor of Group 6D-XV.
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Figure S8. Sample Beta-670815, collected from construction fill between two floors of Group 6D-XV.
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Figure S9. Sample Beta-670814, collected from the stairs of Structure Sub2, Group 6D-XV of the patio phase which included the altar (Structure Sub3). 
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Figure S10. Sample Beta-670811, collected from burned materials of a termination event located on the eastern side of Group 6D-XV.
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Figure S11. Tikal altar, Structure 6D-XV-Sub3, East tablero visualisations (orthomosaic image, dStretch processed colour separations [LAB, LBK, LRE, and YBK], and watercolour illustration by H. Hurst).
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Figure S12. Burned mandible, PAST-Burial 10, Group 6D-XV (photograph by A. Scherer).  
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Figure S13. Stemmed bifaces, PAST-Burial 10, Group 6D-XV, PST-1C-30-4: a, black obsidian; and b, green obsidian (photographs by A. Corado, drawings by S. Levine). 
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Figure S14. Bead necklaces with likely sacrificial offering, a child, PAST-Burial 15, Group 6D-XV (photograph by A. Scherer). 
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Figure S15. Location of PAST-Burials 10 and 15 in Group 6D-XV, intrusive with respect to earlier floor and its oval or apsidal building, its postholes in blue (drawing by L. Paiz, adjusted by S. Houston). 
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Figure S16. Altar, Structure 6D-XV-Sub3, with four offerings in blue, indicating location relative to corners and frontal axis of building (plan and photographs by L. Paiz, photograph to center left by S. Houston). 
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Figure S17. Stratigraphic section through Structure 6D-XV, showing relative, west-to-east location of floors and buildings (Structures 6D-XV-Sub3 and 6D-XV-Sub4, only partly excavated, as indicated by lighter brown); labels in red correspond to units of excavation (drawing by L. Paiz). 
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Figure S18. Black line on floor delineated the placement of the altar’s frontal platform; fill near brush corresponds to the location of an infant burial (photograph by Stephen Houston).
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Sample #
Beta-648278
Beta-648279
Beta-648280
14C-8076
14C-8077
Beta-670812
Beta-670815
Beta-670814
Beta-670811

All analysis measured on charcoal.

14Cage BP

1720 +/- 30
1690 +/- 30
1600 +/- 30
1760 +/- 30
1650 +/- 30
1790 +/- 30
1630 +/- 30
1640 +/- 30
1480 +/- 30

614C age - 95.4% RANGE
250—410 cal AD
255—425 cal AD
415—545 cal AD
230—390 cal AD
260—480 cal AD
205—350 cal AD
380—540 cal AD
360—540 cal AD
550—645 cal AD

Description of context
Group 6D-I11,Str 6D-105, inaugural construction of platform (Op.PST-3C-2A-16)
Group 6D-111,Str 6D-105, inaugural construction of platform (Op.PST-3B-3-8)
Group 6D-111,Str 6D-105, deposit of smashed incense burners and shells (Op. PST-3B-9-6)
‘Madeira’ reservoir construction (Op. PST-10A-1-11)
‘Madeira’ reservoir ritual deposit (Op. PST-10A-1-8)
Group 6D-XV early phase, contemporary with Burial 10 & 15 (Op. PST-1C-29-3)
Group 6D-XV fill covering Burial 10 & 15 (Op. PST-1A-1C-3)
Group 6D-XV patio phase, stairs of Structure Sub2 (Op. PST-1C-17-3)
Group 6D-XV termination, burned materials, east side (Op. PST-1C-25-11)

All dates are calibrated using INTCAL20, processed with OxCal v4.4.4.
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