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Appendix1
Descriptions of individual samples from Sandkraal Cave:
Ages measured on the samples are listed in Supplementary Table 1. 
Sample 162807 is a stalactite that was found broken off outside the current cave. It is about 20 cm long and has a diameter of 6 cm. A white porous overgrowth has formed on the sample and similar deposits are found on many speleothems that are now located outside the cave. The overgrowth on 162807 wraps around the sample and also penetrates into the sample near the center where the initial soda straw was located (Supplementary Figure 4a). The clean stalactite was dated by 4 dating analyses with results between 58.3 (162807-A) and 13.2 ka (162807- B) and uranium concentrations of ~ 2 ppm. The overgrowth was dated twice in different parts of the sample with ages of 3.9 and 4.5 ka and 16 and 18 ppm of uranium, respectively. The high uranium concentrations suggests that the overgrowth may be aragonite. Petrographic analysis and SEM imaging show large crystals (few cm long) with an elongated columnar fabric (Supplementary Figure 5a). The stable isotope record was sampled near the widest part where the stalactite broke off perpendicular to the visible lamination. The dating results suggest that there are two hiatuses at 3.5 and 15.5 mm depth. The top 3.5 mm are the white overgrowth which was in this part of the sample only dated by one age, so there is no age model for this section. The hiatus at 1.5 mm depth is marked by a thick white lamina. 
Sample 357387 was found on the ground outside the cave. The sample is a composite of several deposits, most likely a stalactite and drapery that grew into a column. Section A of the sample is a piece of drapery with a thickness of about 10 cm. The central part of the sample (~2cm thick) is of a clear grey color and was dated with two analyses to 91.5 (357387-H) and 94.9 ka (357387-C). This part of the sample is separated from the rest of the sample by two thick white laminae. The outer part of the sample is light brown in color with common lamination that was dated to 39.2 (357387-D) and 29.6 ka (357387-F). A small section of this outer part was possibly recrystallized and now has a light brown color with no lamination (Supplementary Figure 4b). This part was dated to 38.6 ka (357387-E) near the dating location of 357387-D. The stable isotope record was drilled across the clear grey and brown laminated parts of the sample, avoiding the recrystallized part. Section B of the sample is a stalactite with a diameter of about 8 cm width (Supplementary Figure 4c). The sample is light brown in color with only little visible lamination. On one side, the brown speleothem is overlain by a thinly laminated light grey sand rich deposit of about 2cm thickness. The oldest part at the center of section B was dated to 38.0 ka (357387-I). The edges of the brown speleothem deposit were dated to 26.7 ka (357387-B) and 23.4 ka (357387-A). The sandy deposit was not dated. The stable isotope record was sampled across the width of the sample. Part 357387-B1 extends from the center of the sample to the edge where age 357387-B was taken. Part 357387-B2 is the section of the isotope records stretching from the center to the side where the tufa is deposited on top of the sample (Supplementary Figure 4c). Age analyses 357387-a and 357387-G were measured on this side. Since the grey sandy deposit was not dated and it can be expected that there is a hiatus between the deposition of the brown speleothem and the grey deposit the stable isotope analyses measured in the grey deposit were not included in the composite record. 
Samples 428464 – 428467 are small pieces of flowstone, that were cut from a succession of the former flowstone floor of the cave that is still attached to the east wall of the opening outside the cave. Sample 428464 was taken at the top of the succession. Ages on this sample were analyzed from two distinct sections that are rotated against each other by 90 ° (Supplementary Figure 4d. The sections and how they align with each other is shown in Supplementary Figure 4d). The whole piece is about 9 cm tall with light beige white and yellow colors. Lamination is common throughout but becomes more distinct in the bottom 2 cm including some thick white and dark brown layers. 4 ages on this sample were analyzed at the Geological Survey of Israel on the section where the stable isotopes were also sampled. An additional 13 dating samples were drilled on the section that was cut on a rotated piece of the flowstone and analyzed at the University of Minnesota. Dating results range between 49.2 and 77.9 ka (428464-F, 428464-A) with only two outliers (428464-C and 428464-E). 
Sample 428465 is about 5 cm thick with a light grey to brown color and wavy lamination (Supplementary Figure 4d). Dating results for the sample were between 85.2 (428465-B) and 101.0 ka (428465-A). The stable isotope record was drilled in two section across the sample. 
Sample 428466 is a small piece of flowstone of about 3.5 cm thickness with a light grey to brown color (Supplementary Figure 4d). The sample was dated by four U-Th analyses with results between 107.8 (428466-D) and 146.5 ka (428466-A). Age 428466-A falls within late MIS 6 and would suggest that the cave was closed in this interval and remained closed also during the sea level high stand of MIS 5e. The old age would also mean that there was a strong change in the deposition rate of the sample and it is considerably older than the ages analyzed on 428467 which is stratigraphically below 428466-A. We therefore treat the result of 428466-A as an outlier. 
Sample 428467 is a layered mix of sand and secondary carbonate and marks the base of the flowstone sequence on the outside of SK1 (Supplementary Figure 4 d). Only one date on the sample gave a result of 120.4 ka (428467-A).
The sample 460362 is a cross-section of the false flowstone floor that deposited on the debris cone that closed the cave. The sample was cut with a diamond tipped chainsaw and broke into two pieces during sampling. The break occurred about in the middle of the sample along a layer that is very porous and rich in detrital material.
Sample 460362-1 is the top half of this flowstone cross-section. The sample is about 30 cm tall and 10 cm wide. The original flowstone floor is mostly dark brown to olive colored with common laminations (Supplementary Figure 4e). This flowstone is overlain by a about 3cm thick layer of light grey tufa that wraps around the edge where the flowstone floor broke off. The tufa overgrowth was dated by two U-Th analyses to (460362-E and 460362-F) to 5.9 and 2.2 ka. Below the tufa, at a depth of 22.8 mm the dates analyzed on the sample indicate another hiatus in sample deposition with an age somewhere between 58.4 (460362-1D) and 77.6 ka (460362-1-Q). The stable isotope values for both δ18O and δ13C above this hiatus are several ‰ higher than for the lower parts of the sample suggesting that the hiatus at 22.8 mm marks the shift from closed cave conditions to more open-cave tufa deposition. The section of the flowstone deposit included in the composite stable isotope records was dated by six analyses with results ranging from 77.6 to 90.2 ka. One age sample, 460362-1-C, near the bottom of this section of the flowstone close to the porous and detrital-rich section was possibly affected by contamination from the layer and gave an age that was younger than expected based on the other dating results. This age is thus considered an outlier. 
Sample 460362-2 is the bottom part of the flowstone cross-section with a dark brown to light grey and olive color (Supplementary Figure 4f). It too had a loosely attached about 3cm thick tufa overgrowth when first sampled, this layer broke off due to vibrations during drilling. The remaining sample is about 23 cm high and 6 cm wide. It was dated with eight U-Th analyses giving results between 31.9 and 101.0 ka. Several ages were younger than expected for this sample based on the stratigraphy of the sample, results for the majority of dating samples and the ages of 460362-1. These were excluded from the age models.  

[bookmark: _Ref52782345]Supplementary Figure 1: Map of SK1 drawn by the South African Speleological Association (Cape Section), originally published in “The Free Caver” number 17, June 1984; modified from Soper (2007). 

[bookmark: _Ref52785901]Supplementary Figure 2: Photos taken near the entrance of SK1 under the overhanging false flowstone floor. a. Colluvium, remnants of the material that used to close the cave adhering to the west wall of the cave entrance Height of the ceiling visible in the image is ~2m next to the colluvium. b. Boulder (~30 cm wide) cemented into the bottom of the false flowstone floor. c. Outlines of smaller rocks and pebbles (diameters of the outlines are between 3 and 5 cm). 







[bookmark: _Ref33705790]Supplementary Figure 3: Images of samples from SK1; outlines of samples with locations of dating samples (black) and isotopic records (red) are also shown. On speleothems where stable isotopes were sampled using the micromill, the sampling trench is outlines in red and red dots adjacent to or inside the trench show the locations of individual holes that were drilled every 10 stable isotope samples. Dating results with 2σ errors are given in stratigraphic order for each sample. Locations of thin sections are marked in blue in a and b, the box marks a thin section parallel to the surface in the image, lines mark thin sections prepared perpendicular to the surface in the image. Black dots with letters in a and b mark the locations of sampling for Hendy tests in samples 162807 and 357387-A.

Supplementary Figure 4: Comparisons of age models created using Bacon (Blaauw and Christen, 2011)and StalAge (Scholz and Hoffmann, 2011) for speleothems from SK1 where StalAge age modelling was feasible. There is good overlap between the age model except in 162807 where StalAge can only be applied when including all ages disregarding the hiatus. 

Supplementary Figure 5: Images of thin sections prepared from samples 357387-A and 162807. a. Image of lamination in sample 357387-A in nonpolarized light. b. Same view as in a. in polarized light showing the elongated columnar crystals continuing through the lamination. c. Image of lamination visible in sample 162807 in non-polarized light. d. Same view as in c. in polarized light showing the elongated columnar fabric of the crystals and continuous growth through the lamination. white arrows indicate growth direction of the speleothems. 

[bookmark: _Ref36823270]Supplementary Figure 6: Measured δ13C plotted against δ18O for samples from SK1. Regression lines were calculated using reduced major axis regression. Sample numbers, Pearson’s r and p-values are given in the graphs. 
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