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Abstract: In response to the comment of Madsen and Liu (2018), we explain why our quartz 

optically stimulated luminescence (OSL) ages showing the early MIS 3 lake highstand are 

robust. We also demonstrate that the difference in the age estimates between ours (Long et al., 

2018) and other studies should be attributed to contrasting equivalent dose (De) values, rather 

than water contents (hence the dose rate) which was claimed by Madsen and Liu (2018).  
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1. Introduction 

Based on the combined quartz optically stimulated luminescence (OSL) and K-feldspar 

post-infrared IRSL (pIRIR) dating of the shoreline features from Lake Qinghai, we reported a 

very early MIS 3 lake highstand (~60 ka; Long et al., 2018). Madsen and Liu (2018) 

commented that our age estimates contradict previous studies (e.g. Madsen et al., 2008; 

Rhode et al., 2011; Liu, 2011), which indicate a synchronous highstand during MIS 5 at 

different lake systems fed by the Qilian Mountains. They suggested that the age discrepancy 
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originated from the different water content, 10 ± 10 % (Long et al., 2018) and 20 ± 5 % (Li et 

al., 2015), in the dose rate calculation. Here we respond to their suggestions. 

 

2. Are our quartz OSL or feldspar pIRIR ages to be preferred? 

In Long et al. (2018) we have chosen to use the quartz OSL ages for the interpretation and 

discussion on the lake levels, after confirming that the OSL signal was well bleached by a 

comparison of the quartz OSL and the K-feldspar pIRIR290 ages (following Murray et al., 

2012). Madsen and Liu (2018), however, misused our data and only discussed the chronology 

by the feldspar pIRIR290 ages, which could be overestimated due to partial resetting, because 

they believed that “quartz OSL dating beyond 60–70 ka has proven to be problematic (e.g., Li 

et al., 2015)”. It is true that there is a tendency for older quartz OSL ages to underestimate. 

Nevertheless, in our view, Madsen and Liu (2018) misrepresent the literature on the subject. 

As far as it is known any tendency to underestimate is a function of equivalent dose (De) 

rather than age and various authors have suggested that this tendency can start to be of 

significance in the range 150-200 Gy (e.g. Wintle and Murray, 2006; Chapot et al., 2012). Of 

the nine beach samples of relevance here, five have doses of <150 Gy and the largest value is 

215 Gy. Fig. 1 shows the ratio of quartz to feldspar ages plotted against quartz De. If quartz 

was to systematically underestimate the age at larger doses one would expect that these data 

would be best represented by a decreasing trend at higher quartz doses. This cannot be seen 

in these data; all ratios are consistent with the average of 0.94±0.04 (n=9) and if anything 

there is a weak (but not statistically significant) increasing trend in these data, rather than 

decreasing. The two samples (LUM-3467, LUM-3472) which give pIRIR ages in the range 

preferred by Madsen and Liu (2018) (75±6 ka and 76±6 ka) give two of the smallest quartz 

De values (126±8 Gy and 118±7 Gy) and there is no evidence in the literature that quartz 

underestimates at these doses. Thus, we completely stand by our conclusion that the quartz 

OSL ages are to be preferred and that the feldspar ages in this study are most appropriately 

used to test the completeness of bleaching if quartz.  

Nevertheless, our feldspar ages only overestimate on average our quartz ages by 8 ± 5 %, or 5 

± 3 ka. This suggests that other studies that rely only on pIRIR dating of similar depositional 

environments may not be significantly in error, at least from this point of view. 
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Fig. 1 Quartz to feldspar age ratio as a function of quartz De for the nine beach samples in Long et al. 

(2018) 

3. Is a higher water content more appropriate, and would it change our conclusion? 

Madsen and Liu (2018) also comment on our use of 10 ± 10 % water content in our dose rate 

calculation. We measured in-situ water contents of a series of beach samples, which were less 

than 10% for the sands/gravel sands in the study area. To cover any systematic error arising 

from water content change, a total uncertainty of 10% was adopted. Although we did not 

measure the saturated water content of our samples, 20 ± 5 % recommended by Li et al. 

(2015) and Madsen and Liu (2018) should be close to the saturated water content for such 

sand and gravel samples. That is, they are advocating a life-time water content close to 

saturation. In our view this is unrealistic given that the beach ridge samples are located well 

above lake level for most of the burial period. Nevertheless, if we use 20 % water content for 

our quartz samples, the mean age of ~60 ka will increase to ~66 ka, which is not enough to be 

consistent with MIS 5.  

It is also interesting to note that if the water content is increased the effect is greater on the 

quartz ages than on the feldspar ages. Whereas the quartz ages do indeed get older by  ∼1% 

for a 1% increase in water content, feldspar ages only increase by 0.7-0.8%. This increasing 
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the water contents from 10 to 20% reduces the average discrepancy between quartz and 

feldspar to ~6 %. In conclusion, using an increased water content does not weaken our 

argument that quartz is the most appropriate dosimeter and nor does it place our beach 

sediments in MIS 5. 

4. Where does the difference in age between our work and other publications originate? 

We think that the difference in the age estimates between Madsen and Liu (2018) and ours 

should be attributed to the difference in De values, not to the dose rate. For instance, the 

K-feldspar pIRIR290 De of two samples from QH-13 (~310 and ~330 Gy; Madsen and Liu, 

2018, in their table listed as QH-14), are much larger than that we obtained (190-250 Gy); 

another sample QGHE2 collected near by the QH2 site, yielded a pIRIR290 De of ~260 Gy 

which is obviously larger than that of our two samples from QH2 (~190 Gy and ~210 Gy). 

Additionally, in their earlier works, using a MAR-protocol Madsen et al. (2008) and Rhode et 

al. (2011) determined quartz De of up to ~400 Gy (well above the 200 Gy usually regarded as 

unreliable) for similar shoreline features around Lake Qinghai; our quartz De values range 

from ~120 to ~210 Gy. Nevertheless, in our view it remains unclear whether there were 

multiple highstands in late MIS 5 and/or early MIS 3 or whether different laboratories 

obtained different De for the same lake level high stand.  

We remain confident of our estimates of quartz De. We have participated in an international 

laboratory intercomparison in which quartz dose estimates undertaken in our laboratory were 

within 3% of the global average (Murray et al., 2015). However, such intercomparisons have 

not yet taken place for feldspar and we would be happy to exchange samples with Madsen 

and Liu as a first attempt at resolving this apparent discrepancy. 
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