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LETTER TO THE EDITOR

Comment on Temperature Indices from'a Late Quaternary
Terrestrial Sequence at Wonderkrater, South Africa

An apparently complete Holocene sequence is avail-
able from a terrestrial core at Wonderkrater, situated in
the northern Transvaal of South Africa (Scott, 1982},
Multivariate analyses of polien spectra from such cores
have yielded temperature indices (Scott and Thackeray,
1987). The indices are summary siatistics based on the
first factor (F1, cf., principal component) generated from
factor analyses of relative abundances of pellen grain
abundances (Scott and Thackeray, 1987); similar temper-
ature indices have also been calculated from micromam-
mal abundance data obtained from Later (Juaternary se-
quences in South Africa (Thackeray, 1987). The inference
that the first factor is related to temperature has been
based primarily on a dichotomy between taxa with high
. and low loadings on FI: taxa with F{ loadings at or near
one extreme are today represented in warm subtropical
environments, whereas those with F1 loadings at the op-
posite extreme occur today in cooler areas. Palacoenvi-
ronmental indices have been calculated for each assem-
blage by summing the products of FI loadings and per-
centage occurrences of the corresponding taxa. These
indices have been standarized arbitarily between 0 {cold)
and 100 (warm) and are referred to as SSF1 (summary
statistics based on FI). Relatively high SSF1 indices are
associated with high frequencies of taxa that are at
present distributed primarily in warm subtropical envi-
ronments. By contrast, low SSF1 values are associated
with high frequencies of taxa that are known to prefer
cooler or colder areas.

Relative changes in SSF1 temperature tndices based on
multivariate analysis of pollen spectra from Won-
derkrater Core 3 (Scott and Thackeray, 1987) have re-
cently been compared against oxygen isotope ratios from
carbonates in a Tibetan core (Thackeray, 1993). Common
trends are displayed, but the dating for Wonderkrater, as
given by Scott (1990), is still in question,

Temperature indices for Wonderkrater Core 3 are listed
for the first time in Table [, together with associated
depths, laboratory reference numbers, and radiocarbon
dates. Despite uncertainties regarding the chronology of
deposits at Wonderkrater (Scott, 1982; Scott and Thack-
eray , 1987; Scott, 1990), there is no doubt that a strong
linear relationship exists between radiocarbon ages and
depth in Core 3 (Fig. 1). Ages have been estimated, using
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FIG. 1. Relationship between radiocarbon age and depth for five

samples from Wonderkrater; data from Scott (1982),

the regression eguation in Figure I, for all of the Ho-
locene samples from Core 3 for which temperature indi-
ces have been calculated. The Holocene temperature in-
dices are plotted relative to these age estimates in Fig-
ure 2.

I_i 1
100 - » N WONDERKRATER CORE 3 |
5 o] .,\'I‘f\. £ |
ISR \ |
w70 - | MEAN FOR LAST |
5 SOJ i , k\ / ‘ MILLENNIUM i
& 50 ' i i
E 40 - L\‘ 'i l i

% a0 - [ 'i?'\-.‘
20 l L i

0 -
- 2 aﬁl 8 ' f 1Io 1;

AGE (10°yr B.R)

FIG. 2. Temperature index {SSF1) for Holocene deposits from Core
3, Wonderkrater, South Africa, based on multivariate anaiysis of poilen
spectra (Scott and Thackeray, 1987); the chronology for temperature
indices is based here on an age—depth relalionship determined by lineay
regression using data listed in Table 1.
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TABLE 1
Temperature Indices (SSF1) for Core 3, Wonderkrater, South
Africa, Based on Multivariate Analysis of Pollen Spectra (Scott
and Thackeray, 1987)

Pollen SSF1

sample Depth temperature Radiocarbon age (yr B.P.}
no. {cm) index and laboratory no.
5533 10 70

5535 20 70

5536 25 64

5537 30 57

5539 40 40

5541 50 56

5543 60 79 1000 = 50 Pta-1711
5544 65 58

5545 70 72

5547 80 77

5550 95 66

5551 100 70

5556 120 57

5558 130 45

5560 140 75

5562 150 59

5565 160 80

5567 170 81

5568 175 64

5569 180 65

5571 150 100

5573 200 37

5575 205 82

5576 210 83

5578 220 83

5580 230 84 6330 = 75 Pta-2311
5552 240 96

5586 250 67

5588 260 87

5590 270 91

5592 280 84

5594 290 71 8390 = 85 Pta-1708
5599 300 46

5601 310 43

5603 320 46

5605 330 32 9640 = 80 Pta-1709
5606 335 37

5609 340 29

5611 350 57

5613 359 61

5615 365 37

5616 370 22

5618 380 33

5622 390 29

5624 400 17

5626 410 18

5628 420 1

5632 430 22

5634 440 16

5635 445 23

5638 460 20 14180 = 110 Pta-1710
5640 470 18

5644 480 30

5645 485 27

Note. Core 3 pollen samples listed by laboratory numbers and depth
in core; radiocarbon ages listed for five samples from Core 3 {(Scott 1982).
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Figure 2 shows trends that have previously been asso-
ciated with global changes in temperature during the Ho-
locene (Thackeray, 1990, 1993). Notably, the Younger
Dryas appears to be represented by pollen from Won-
derkrater samples 5605, 5606, and 5609, at depths of 330,
335, and 340 cm, respectively, from deposits that are here
dated ca. 10,000 yr B.P. (uncalibrated, close to 11,000 cal
yr B.P.). These results appear to correspond to relative
changes in 5'%0 in marine shells from Elands Bay Cave
on the southwest African coast, also associated with the
Younger Dryas (Cohen et al., 1992).
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