Thank you for the constructive comments and questions. Please see below for a list of authors’ revisions and responses.

1) Confusing sentence – please simplify.
Changed from These limitations have led to a dearth of experimental evidence from direct observation of flow in fractures in microfluidic devices under conditions that are often encountered in the subsurface, i.e., high pressure and temperature conditions

To: As a result, these platforms have not been fully exploited for direct observation of high-pressure transport in fractures.

2) Provide a sample mask as a supplementary.
A picture of a photomask is added to the ESI and a reference to Figures 1 and 1S are added in the text.

3) What tools are used for handling?
The text is revised to include that information:
“Using gloved hands, place the mask …”

4) Mention light wavelength and intensity.
The following information is added under 2.2.2:
“This work uses UV light with a wavelength of 365 nm (to match the peak sensitivity of the photoresist) and at an average intensity of 4.95 mW/cm2.”

5) What tools are used for handling?
The following information in added to the text:
“… using gloved hands”.

6) How? How thick is the layer?
The following information is added at the end of the note under 2.5:
“The thickness of this protective layer is immaterial to the overall fabrication process.”
Also, the “Using a brush, ..” in 2.5.1 addresses the how question.

7) This should be re-written as a step.
2.5.1. Done. Step 2.5.3: “Pour an adequate amount of the etchant into a plastic container and fully submerge the substrate in the etchant.”

8) What tools are used for handling?
The following information is added in 2.5.5.: “.. using a solvent-resistant pair of tweezers…”

9) Describe cascade rinse in more detail.
2.3.1. That information is added to step 2.3.3: “Cascade-rinse the substrate by flowing DI water from the top of the substrate and over all its surfaces a minimum of three times and allow the substrate to dry.”

10) What magnification and settings?
The relevant information is added to the note under 2.5.6:
NOTE: This characterization may be done using a laser scanning confocal microscope (Figure 3). In this work, a x10 magnification is used for data acquisition.

11) Figures must be listed in the order in which they are referenced. Currently Fig 5 is referenced before 3 and 4.
Done.

12) % in 3.1.2
Details of the chemicals are added: “… with acetone (ACS grade), followed by ethanol (ACS grade) …”

13) The editor references a note on “NMP” – we did not find that note. We assume that the editor is asking for more information regarding the heating process. 
That information is added in 3.1.1 and 3.1.3: “…. using a hot plate under a hood …”

14) Mention imaging settings including magnification and lens NA
The following information is added: “… using laser scanning confocal microscopy. This work uses a x10 magnification for data acquisition…”

15) Mention all settings.
The following information is added: “… micro abrasive sandblaster and 50-mirometer aluminum-oxide micro sandblasting media.”

16) Define.
RCA cleaning is a well-known and well-established procedure; there is a Wikipedia page along with many other sources of information on the topic. See: https://en.wikipedia.org/wiki/RCA_clean 
RCA refers to the place of work of the person who developed the procedure in 1965. We are of the opinion that it should be left as is in the text.

17) Unclear what is done here. Please describe all steps if you wish to film this.
This is a well-known procedure – we have removed it from the list of items to be filmed

18) Should this and the following be substeps of 3.2.4?
Not in our opinion.

19) Unclear which two substrates. Clarify if you mean cover plate and substrate.
Yes. The text has been revised as “Press the substrate and the cover plate…”.

20) Provide specifications of these wafers.
The text has been revised to clarify
“ … the stacked substrates (the etched substrate and the cover plate) …”. In the context of the preceding steps, this change will clarify the intent of the authors.

21) Specifications? 
The following information is added: “… two smooth, 1.52 cm-thick, glass-ceramic plates for bonding.” The note under step 3.3.3 provides additional details and references a figure that will provide an image of the setup.

22) Molarity?
“… (12.1 mol/L) …” is added to the text.

23) Mention frequency and amplitude.
The following information is added: “… (40 kHz at 100 W of power)…”

24) Provide example
Done. “…(such as lauramidopropyl betaine and alpha-olefin-sulfonate)…”

25) Sentence needs to be check for grammar. Something is not right. Where is it filled? And how? How much volume? Define. Please remember to avoid product names.
Revised as: “Fill the tanks of the CO2 and water pumps with adequate amount of fluids per the experiment at room temperature.”

26)  How? And how much?
1.1.1. [bookmark: _GoBack]Revised as: “Fill the brine accumulator and flow lines with the surfactant solution using a syringe. This work uses an accumulator with a capacity of 40 mL.”

27) How and when was this done?
1.2. Step 5.1 is added as: “Saturate the microfluidic device with the resident fluid (e.g., DI water, surfactant solution, oil, etc. depending on the type of experiment) using a syringe pump. “

28) Specifications?
Revised as: “…using 0.010” inner diameter tubing…”

29) Please reorder your figures.
Done.

30) Check grammar.
Revised as: “Increase the temperature of the circulating bath, which controls the temperature of the brine and CO2 lines, to the desired temperature …”

31) Provide all specs.
Revised as: “ … This work uses a camera featuring a 60 megapixel, monochromatic, full-frame sensor.”
