
RC1: 'Comment on essd-2022-10', Arwyn Edwards

This paper describes a large and unique collection of microbial abundance, DOC, nitrogen and

phosphorus data across a globally-relevant region of glacial ecosystems. It will provide a valuable

resource. Overall, my recommendation is to provide enhanced discussion of ecological insights,

comparison with other studies, including in other regions and to provide a cautious treatment of

the analytical methodologies used.

Reply: Dear Arwyn, thank you very much for the positive comments and helpful suggestions.

According to your suggestions, the discussions of ecological insights and the comparison with

other studies have been enhanced, and the descriptions of analytical methodologies (e.g. that about

the flow cytometry) have also been improved. The details are described as follows.

Key areas for improvement

(1) While this is a data description paper, some additional context in the discussion on the

ecological insights which might be permitted from these datasets would be valuable

Reply: The discussions on the ecological insights of our dataset have been enhanced in the

introduction and conclusion part.

L53-L57: “we aim to construct a comprehensive dataset of microorganisms, dissolved organic

carbon (DOC), and total nitrogen (TN) in TP glaciers by compiling deep ice-core samples and

extensive surface snow and ice samples, which on the one hand can provide fundamental data for

analysing the storage, spatial pattern and related drivers of glacier carbon and nitrogen on the TP,

and on the other hand can facilitate the researches on glacier biogeochemical cycle and the impact

of glacier retreat on downstream ecosystems.”

L236-L243: “This systematic dataset can provide important information for the studies on carbon

and nitrogen cycle in glacial ecosystems, their response to global climate change, and their impact

on downstream ecosystems such as glacier-feed streams and lakes. The time series data of

microbial abundance in ice cores can be used as an indicator of past climate change, and the

spatial distribution of DOC and TN data can be used to estimate the storage and spatial

distribution of glacier carbon and nitrogen, which are essential inputs for biogeochemical models

of the glacial ecosystems. Considering its broad spatial and temporal coverage, this dataset can



serve as an important data source for forecasting the impact of warming on glacial carbon cycle at

regional and even global scales.”

(2) How does the dataset compare with other studies of microbial abundance and biogeochemical

parameters in the Tibetan Plateau glaciers and beyond?

Reply: The observations of microbial abundance and DOC in this study are generally consistent

with existing studies in the Tibetan Plateau (TP) glaciers and beyond. For example, the range of

microbial abundance in snow pits (i.e. 212 to 721 305 cells mL-1) was consistent with the results

of existing researches using the flow cytometer method (e.g. 3.7-25.0×104 cells mL-1 in the

Kuytun 51 Glacier, Tianshan Mountains; Xiang et al., 2009; on the order of 103 to 105 cells mL-1

in the alpine snowpack; Lazzaro et al., 2015; Fillinger et al., 2021). The mean DOC values in this

study were 0.89±1.05 mg L-1, 1.19±1.78 mg L-1, and 0.72±1.71 mg L-1 in surface ice, surface snow,

and snow pits, respectively. These values are comparable to the DOC concentrations of surface ice

in four TP glaciers reported by Liu et al. (2016) (i.e. 1.01±0.22 mg L-1), and those of surface snow

(mean values ranging from 0.16 to 1.17 mg L-1) and snow pits (mean values ranging from 0.21 to

0.81 mg L-1) in TP glaciers summarized by Gao et al. (2020). The discussions about these

comparisons have been enhanced in the revised manuscript (L135-137, L154-156, L177-179, and

L189-192).

In addition, to the best of our knowledge, this is the first publicly available dataset of microbial

abundance and TN in TP glaciers and also the first dataset of DOC in ice cores on the TP.
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(3) Flow cytometry is a key method in the paper and has been used for over a decade to enumerate

microbes in glacial samples. It has advantages, but also some limitations, for example in the

discrimination between biological cells and inorganic particulates, which may also fluoresce. The

manuscript would benefit from a discussion of the pros and cons of flow cytometry in this context,

and whether potential sources of interference were mitigated in this study.

Reply: The discussion of the pros and cons of flow cytometry and how the potential sources of

interference were mitigated in this study have been added (L117-124).

“Flow cytometry combined with the nucleic acid stain is a fast, accurate, quantitative and

reproducible technique for counting the number of bacteria (Hammes et al., 2008; Prest et al.,

2013), which was used for the enumeration of bacteria in this study. 1.98 mL of meltwater was

fixed with glutaraldehyde (final concentration: 1%), stored at 4 °C, and analysed within 8 hours

after staining with SYBR Green I (Marie et al., 1997). SYBR Green I is the standard dye used in

the analysis of various environments to distinguish bacteria from abiotic particles (Van Nevel et al.,

2017; Mao et al., 2022). Staining could capture inorganic particulates and result in false positives,

which were mitigated by the following experimental controls in this study:1) if particulates were

large, they would have been removed in the filtering step before analysis; 2) fixed gating could

distinguish inorganic background and bacteria (Prest et al., 2013).”
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L31: microorganisms

Reply: We 've corrected the typo (L31).

L35: Egge et al., 2021 - this marine-based paper seems at odds with the claims around glacial

microbes and carbon cycles, and is formatted incorrectly in the references. I suggest that more

relevant citations are provided to support this claim.

Reply: We have replaced the citation “Egge et al., 2021” with “Smith et al., 2017; Irvine-Fynn et

al., 2021” which are more relevant to glacial microbes and carbon cycles.
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L126: Considering the range of sites, conditions and sample types, is one overall mean value

appropriate?

Reply: According to the suggestion, the one overall mean value has been removed, and the mean

value in each site has been added (L134-135 and also L152-153).

L127: The range of these measurements was consistent with the results of existing researches

using the flow cytometer method - how do they compare with flow cytometric analyses from other

regions, e.g. Svalbard, Greenland, Antarctica?

Reply: Thanks for the suggestion. After careful literature review, we found there is limited

literature on the use of flow cytometry to measure bacterial count in snows in Svalbard, Greenland

and Antarctica regions. There were some researches on alpine snowpack using the flow cytometry

method (Lazzaro et al., 2015; Fillinger et al., 2021), and the cell counts of snow pits in this study

were on the same order as these researches. This has been explained in L135-137.

References:

Lazzaro, A., Wismer, A., Schneebeli, M., Erny, I., and Zeyer, J.: Microbial abundance and

community structure in a melting alpine snowpack, Extremophiles, 19, 631–642,

https://doi.org/10.1007/s00792-015-0744-3, 2015.

Fillinger, L., Hürkamp, K., Stumpp, C., Weber, N., Forster, D., Hausmann, B., Schultz, L., and

Griebler, C.: Spatial and Annual Variation in Microbial Abundance, Community Composition, and

Diversity Associated With Alpine Surface Snow, Front. Microbiol.,

https://www.frontiersin.org/article/10.3389/fmicb.2021.781904, 2021.


