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Ve rs ion 0:

De cis ion Le tte r:

** P le a se  e nsure  you de le te  the  link to your a uthor home  pa ge  in this  e -ma il if you wish to forwa rd it to your coa uthors  ** 

De a r Dr Re e ce ,

Your re vise d ma nuscript title d "De te rmina tion of the  S ta bility of Aque ous  Ne odymium Comple xe s  in Ca rbona te -Be a ring
S olutions  from 100-600°C" ha s  now be e n se e n by our origina l re vie we rs  #1 a nd #3, whose  comme nts  a ppe a r be low. In light 
of the ir a dvice  we  a re  de lighte d to s a y tha t we  a re  ha ppy, in principle , to publish a  suita bly re vise d ve rs ion in 
Communica tions  Ea rth & Environme nt, provide d you a ddre s s  the  re ma ining discus s ion points  by Re vie we r #3.

We  the re fore  invite  you to re vise  your pa pe r one  la s t time  to a ddre s s  the  re ma ining conce rns  of our re vie we r. At the  s a me 
time  we  a sk tha t you e dit your ma nuscript to comply with our forma t re quire me nts  a nd to ma ximise  the  a cce s s ibility a nd 
the re fore  the  impa ct of your work.

EDITORIAL REQUES TS :

P le a se  re vie w our spe cific e ditoria l comme nts  a nd re que s ts  re ga rding your ma nuscript in the  a tta che d "Editoria l Re que s ts 
Ta ble ".

*****P le a se  ta ke  ca re  to ma tch our forma tting a nd policy re quire me nts . We  will che ck re vise d ma nuscript a nd re turn 
ma nuscripts  tha t do not comply. S uch re que s ts  will le a d to de la ys . *****

P le a se  outline  your re sponse  to e a ch re que s t in the  right ha nd column. P le a se  uploa d the  comple te d ta ble  with your 
ma nuscript file s  a s  a  Re la te d Ma nuscript file .

If you ha ve  a ny que s tions  or conce rns  a bout a ny of our re que s ts , ple a se  do not he s ita te  to conta ct me .

S UBMIS S ION INFORMATION:

In orde r to a cce pt your pa pe r, we  re quire  the  file s  lis te d a t the  e nd of the  Editoria l Re que s ts  Ta ble ; the  lis t of re quire d file s  is 
a lso a va ila ble  a t https ://www.na ture .com/docume nts /commsj-file -che cklis t.pdf .

OP EN ACCES S :

Communica tions  Ea rth & Environme nt is  a  fully ope n a cce s s  journa l. Article s  a re  ma de  fre e ly a cce s s ible  on publica tion. For 
furthe r informa tion a bout a rticle  proce s s ing cha rge s , ope n a cce s s  funding, a nd a dvice  a nd support from Na ture  Re se a rch, 
ple a se  vis it https ://www.na ture .com/commse nv/ope n-a cce s s



At a cce pta nce , you will be  provide d with ins tructions  for comple ting the  ope n a cce s s  lice nce  a gre e me nt on be ha lf of a ll 
a uthors . This  gra nts  us  the  ne ce s sa ry pe rmis s ions  to publish your pa pe r. Additiona lly, you will be  a ske d to de cla re  tha t a ll 
re quire d third pa rty pe rmis s ions  ha ve  be e n obta ine d, a nd to provide  billing informa tion in orde r to pa y the  a rticle -proce s s ing 
cha rge  (AP C).



P le a se  use  the  following link to submit the  a bove  ite ms :
Link Re da cte d
** This  url links  to your confide ntia l home  pa ge  a nd a s socia te d informa tion a bout ma nuscripts  you ma y ha ve  submitte d or be 
re vie wing for us . If you wish to forwa rd this  e ma il to co-a uthors , ple a se  de le te  the  link to your home pa ge  firs t **

We  hope  to he a r from you within two we e ks ; ple a se  le t us  know if you ne e d more  time .

Be s t re ga rds ,

Ca rolina  Ortiz Gue rre ro, P h.D.
Associa te  Editor,
Communica tions  Ea rth & Environme nt
Consulting Editor, Communica tions  S us ta ina bility

REVIEWERS ' COMMENTS :

Re vie we r #1 (Re ma rks  to the  Author):

This  re vie w come s  a fte r the  point-by-point re sponse s  a nd modifica tions  of the  ma nuscript by the  a uthors , following my (a nd 
a nothe r re fe re e 's ) re vie w of the ir origina l ma nuscript submitte d to Na ture  Communica tions .
He re  I a ppre cia te  the  de ta ile d a nswe rs  provide d, a nd the  re phra s ing of some  pa rts  of the  ma nuscript which ma ke s  the
conclus ion of the  work le s s  rigid a nd more  convincing. The  pe rmittivity thing re ma ins  a  point we  might not a gre e  a bout, but 
I'm tota lly OK with the  wa y it is  formula te d now.
The  only (ve ry) sma ll re comme nda tion I ha ve  would be  to re formula te  more  cle a rly the  la s t s e nte nce  a dde d to the  a bs tra ct
a bout the  'box mode l'. Inde e d the  te rm "to mode l the  s e pa ra tion of Nd from Th" is  a  bit too dry. Ma ybe  a  fe w de ta ils  a bout the 
conte xt could be  provide d (box mode l, mode l a nd compa rison to na tura l s e ttings , e tc.).

I re ckon this  work should now be  publishe d, a nd will a dd a  solid contribution to the  topic of REE tra nsport by a lka line 
ca rbona te -be a ring fluids .

Re ga rds
De nis  Te s te ma le

Re vie we r #3 (Re ma rks  to the  Author):

De a r e ditor a nd a uthors ,

I re a d the  ma nuscript with gre a t inte re s t, including the  comme nts  from pre vious  re vie we rs  a nd the  a uthors ’ re vis ions  a nd 
re sponse s  to those  comme nts . I a gre e  tha t this  is  a  s imple  but e ffe ctive  s tudy, which re ve a ls  the  e s se ntia l role  of ca rbona te 
during hydrothe rma l REE mobiliza tion. I would re comme nd it for publica tion, but not in its  curre nt form. S e ve ra l ma jor points 
in this  ma nuscript s till ne e d to be  re vise d or s tre ngthe ne d:

(1) This  re se a rch is  focuse d on REE mobiliza tion in ca rbona tite  sys te ms . The re fore , it is  highly ne ce s sa ry to give  a  brie f 
introduction a bout the  na ture  of REE ore -forming fluids  in ca rbona tite s . I re comme nd a dding one  or two se nte nce s  in Line  42 
(be fore  “Give n the  importa nce  of ca rbona te  ions  …”), to summa rize  the  te mpe ra ture  ra nge s , che mica l compos itions , a nd 
REE conce ntra tions  in the  fluid inclus ions  from typica l ca rbona tite  REE de pos its  (Ma oniuping, Da luca o, Ka lkfe ld, Okorusu 
e tc., ca n be  e a s ily found in the  re vie w ma de  by Wa lte r e t a l., 2021, ES R), with prope r re fe re nce s  be ing include d. In 
pa rticula r, e mpha s izing tha t ca rbona te  is  a n importa nt compone nt in REE ore -forming fluid (e .g., a ll re porte d REE da ughte r 
mine ra ls  in fluid inclus ions  a re  ca rbona te s ). This  not only a ttra cts  a nd he lps  re a de rs  to build a  ge ne ra l vie w a bout the  REE
ore -forming proce s se s  in ca rbona tite s , me a nwhile  a lso provide s  a dditiona l supports  for inte rpre ta tion of your e xpe rime nt
re sults .

(2) The  ma jor finding of this  re se a rch is  tha t NdCO₃OH0 is  the  domina nt REE comple xa tion spe cie s  in hydrothe rma l fluids . 
This  contra dicts  to the  conclus ions  from se ve ra l we ll-known re se a rche s  in two a spe cts : a ) ca rbona te , ins te a d of ha loge ns  or 
sulfa te , a cts  a s  the  pre domina nt comple xa tion liga nds  for REE in hydrothe rma l fluids . And b) a lka lis  contribute  to REE 
mobiliza tion, but not in a  dire ct wa y (I a gre e  with the  se cond re vie we r’s  point, tha t a lka lis  a re  e s se ntia l a t le a s t for e nrichme nt 
of ca rbona te  a nions ). Howe ve r, in the  introduction se ction, the  a uthors  e mpha s ize d the  a rgume nt on the  role  of a lka lis 
(which ne e ds  to be  re vise d, s e e  be low), but didn’t me ntion the  dis a gre e me nts  on REE comple xa tion spe cie s  in 
hydrothe rma l fluids . In m opinion, this  is  a n e ve n more  importa nt is sue , a s  the  vie wpoint tha t REE mobiliza tion is  controlle d 
by comple xing with chloride  or sulfa te  liga nds  ha s  be e n wide ly a cce pte d by ge ologis ts , whe re a s  in this  re se a rch, the
a uthors  confirme d tha t REE comple xa tion with chloride  contribute s  ne gligibly to REE mobiliza tion. I be lie ve  this  is  the  ca se ,
othe rwise  REE would be  high e nriche d in Cl-e nriche d hydrothe rma l fluids , such a s  those  in porphyry coppe r de pos its , which 
true d out to be  REE-de ple te d. I re comme nd the  a uthors  a dding a nothe r one  or two se nte nce s  to a ddre s s  the  curre nt 
dis a gre e me nts  on REE comple xa tion spe cie s  in hydrothe rma l fluids .

(3) Introduction a bout the  dis a gre e me nts  on the  role  of a lka lis  in pre vious  re se a rche s  (Line s  50 - 56), e ve n a fte r re vis ions , is



s till incorre ct. Firs tly, Ane nburg didn’t “re je ct” Louve l’s  ide a , be ca use  he  publishe d his  work BEFORE Louve l. In fa ct, 
Ane nburg wa s  one  of the  re vie we rs  a nd supporte d Louve l’s  work during publica tion (you ca n find Ane nburg’s  comme nts  on 
Louve l’s  work in the  supple me nta ry ma te ria ls ). More  importa ntly, Louve l inve s tiga te d the  mobiliza tion of REE (La , S m, Gd 
a nd Yb) in (CO32-, F- or OH-)-be a ring fluids  with s a lt conce ntra tions  ra nging from 0.1 to 4.0 m. Whe re a s , the  e xpe rime nts  by 
Ane nburg only conta ins  H2O conte nts  no gre a te r tha n 6.5 wt.%. In othe r words , Louve l’s  e xpe rime nt is  a bout REE 
mobiliza tion in hydrothe rma l fluids , but Ane nburg’s  is  cle a rly in re la tive ly dry ca rbona te  me lt (the  s a tura tion conte nt of wa te r 
in ca rbona tite  ma gma s  is  ~10 wt.%). It is  ina ppropria te  to compa re  the  re sults  from the se  two e xpe rime nts  dire ctly. I sugge s t 
re phra s ing this  pa rt (Line s  50 - 59) a s  follows :
while  Ane nburg a nd Yua n's  work e nha nce s  the  role  of a lka lis  during REE mobiliza tion in ca rbona tite  me lts  or highly e volve d
brine -me lts , the  s tudy by Louve l e t a ll re ve a le d tha t REE mobiliza tion in hydrothe rma l fluids  ca n be  a chie ve d via  comple xing 
with ca rbona te  ca tions . In this  s tudy, we  inve s tiga te d the  me cha nisms  of REE tra nsport in a que ous  liquids  tha t fa lls  into the 
conve ntiona l hydrothe rma l fluid ca te gorie s .

S ome  minor re vis ions  a re  a s  follows :
Line  12, I a m not sure  a bout the  journa l’s  policy, but I think it’s  ne ce s sa ry to give  the  full na me  of REE whe n firs tly us ing this 
te rm, s a me  for Nd in Line  20 a nd Th in Line  26.
Line  14, a dd “tha t” be twe e n “fluids” a nd “commonly”.
Line  16, re pla ce  “re se a rche rs” by “re se a rche s”, a s  some  re se a rche rs  cha nge d the ir opinions  a mong diffe re nt re se a rche s . 
Line s  17-18, re pla ce  “a lka li me ta ls  control REE be ha vior … re quire d for ore  forma tion” by “ha loge ns  or sulfa te  a re  the 
principle  comple xing liga nds  for REEs”. As  me ntione d a bove , disa gre e me nts  on REE comple xa tion spe cie s  in hydrothe rma l 
fluids  is  a  more  importa nt is sue , a nd should be  include d he re .
Line  19, de le te  “the  firs t”. You don’t ne e d to e mpha s ize  tha t your work is  “the  firs t”, re a de rs  would know.
Line  21, ra nging from 100 to 600°C, or in the  100-600°C ra nge .
Line s  24-26, re phra se  the  la s t s e nte nce  a s : … a t te mpe ra ture s  of 500-600°C, which a re  sufficie nt to form REE-rich ore s . 
The rmodyna mic s imula tions  a lso sugge s t tha t REE comple xa tion with ca rbona te  liga nds  could be  the  ma jor ca use  for 
s e pa ra tion of REE from thorium (Th).
Line s  31-32, the  shorta ge  of REE re source s  a re  ma inly due  to: dis tribution a nd e xploita tion of REE re source s  be ing
controlle d by se ve ra l countrie s .
Line  34, de le te  “pure ”. It’s  ha rd to de te rmine  tha t a  REE de pos it is  "pure " hydrothe rma l.
Line  41, a dd “in s ilica te -a s socia te d sys te ms” a fte r “by a cidic solutions”.
Line  42, a dd a  comma  a fte r “hydrothe rma l sys te ms”, this  s e nte nce  is  too long.
Line  98, a dd “ca rboce rna ite  or ba s tnä s ite  wa s  use d in Yua n's  e xpe rime nt, a nd” a fte r e ve n though. This  should be  e nha nce d, 
a s  diffe re nt e xpe rime nts  us ing diffe re nt REE mine ra ls  dra w the  s a me  conclus ion.
Line s  103-107, ne e d to be  re phra se d. As  me ntione d a bove , Ane ngurg’s  e xpe rime nt is  a bout REE mobiliza tion in ca rbona tite
me lt. Your e xpe rime nt condition is  compa ra ble  to tha t in Louve l’s  e xpe rime nt, not Ane nburg’s .
Ta ble  1, a dd the  logK a nd logβ va lue s  for REE comple xa tion spe cie s  involving chloride , fluoride , e tc., from pre vious  s tudie s 
by Migdisov e t a l. for compa rison.
Line  128, a dd subtitle s  in this  s e ction, such a s  “REE comple xa tion in hydrothe rma l fluids” be fore  Line  129, “Th-REE
se pa ra tion by hydrothe rma l surge s” be fore  Line  162, a nd “Applica tion for unde rs ta nding the  REE ore -forming proce s s  in 
Ashra m” be fore  Line  210.
Line s  174-186, this  pa rt be longs  to the  “Ma te ria ls  a nd Me thods” s e ction.
Line s  198-200, a gre e d. REE ore -forming proce s se s  in ca rbona tite s  a nd a s socia te d hydrothe rma l fluids  a re  ra the r 
complica te d, re sults  from e xpe rime nts  provide  ba s ic unde rs ta ndings , inte rpre ta tions  for re sults  from na tura l s a mple s  should 
be  ma de  with ca ution.

** Vis it Na ture  Re se a rch's  a uthor a nd re fe re e s ' we bs ite  a t <a
hre f="http://www.na ture .com/a uthors">www.na ture .com/a uthors</a > for informa tion a bout policie s , s e rvice s  a nd a uthor 
be ne fits**
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We thank the editors and reviewers that have given their time and suggestions to our submitted 
manuscript. In this document is the detailed responses to the second round of reviewer 
comments. Reviewer comments are given below in black, with our responses in green. Full 
specific changes in the manuscript can be identified in the “full mark-up” file, with edits from this 
round denoted in red and edits from the previous round of modification in blue. The “clean” 
version of this work (which is what is referenced with specific line numbers in the following 
responses) conforms to standards communicated to us from the editorial staff at 
Communications Earth & Environment.

REVIEWERS' COMMENTS:

Reviewer #1 (Remarks to the Author):

This review comes after the point-by-point responses and modifications of the manuscript by the 
authors, following my (and another referee's) review of their original manuscript submitted to 
Nature Communications.
Here I appreciate the detailed answers provided, and the rephrasing of some parts of the
manuscript which makes the conclusion of the work less rigid and more convincing. The 
permittivity thing remains a point we might not agree about, but I'm totally OK with the way it is 
formulated now.
Thank you.

The only (very) small recommendation I have would be to reformulate more clearly the last 
sentence added to the abstract about the 'box model'. Indeed the term "to model the separation 
of Nd from Th" is a bit too dry. Maybe a few details about the context could be provided (box 
model, model and comparison to natural settings, etc.).
We acknowledge that specificity in the abstract, particularly as you pointed out in the first rounds
of edits, helps readers to quickly evaluate an article for relevance. However, the abstract 
requirements for Comm E&E are less than 150 words (currently our word count is 149), and so 
we have attempted to keep key specifics of this work while being as concise as possible to 
conform to editorial standards.

I reckon this work should now be published, and will add a solid contribution to the topic of REE 
transport by alkaline carbonate-bearing fluids.
Thank you for your feedback, criticisms, suggestions and most importantly your time in helping
us make this work what it has become.

Reviewer #3 (Remarks to the Author):
Dear editor and authors,
I read the manuscript with great interest, including the comments from previous reviewers and 
the authors’ revisions and responses to those comments. I agree that this is a simple but 
effective study, which reveals the essential role of carbonate during hydrothermal REE 
mobilization. I would recommend it for publication, but not in its current form. Several major 
points in this manuscript still need to be revised or strengthened:



We are happy to hear that this work captured your interest and thank you for the positive 
summary.

(1) This research is focused on REE mobilization in carbonatite systems. Therefore, it is highly 
necessary to give a brief introduction about the nature of REE ore-forming fluids in carbonatites. 
I recommend adding one or two sentences in Line 42 (before “Given the importance of 
carbonate ions …”), to summarize the temperature ranges, chemical compositions, and REE 
concentrations in the fluid inclusions from typical carbonatite REE deposits (Maoniuping, 
Dalucao, Kalkfeld, Okorusu etc., can be easily found in the review made by Walter et al., 2021, 
ESR), with proper references being included. In particular, emphasizing that carbonate is an 
important component in REE ore-forming fluid (e.g., all reported REE daughter minerals in fluid 
inclusions are carbonates). This not only attracts and helps readers to build a general view 
about the REE ore-forming processes in carbonatites, meanwhile also provides additional 
supports for interpretation of your experiment results.
Thank you for suggesting this reference, we have included a couple of sentences further
elaborating carbonatite deposits and their relevance to rare earths on lines 33-34 starting with 
“Studies of fluid inclusions…” and “Commonly reported brine solutions…” at lines 41-42.

(2) The major finding of this research is that NdCO₃OH0 is the dominant REE complexation 
species in hydrothermal fluids. This contradicts to the conclusions from several well-known 
researches in two aspects: a) carbonate, instead of halogens or sulfate, acts as the 
predominant complexation ligands for REE in hydrothermal fluids. And b) alkalis contribute to 
REE mobilization, but not in a direct way (I agree with the second reviewer’s point, that alkalis 
are essential at least for enrichment of carbonate anions). However, in the introduction section, 
the authors emphasized the argument on the role of alkalis (which needs to be revised, see 
below), but didn’t mention the disagreements on REE complexation species in hydrothermal 
fluids. In my opinion, this is an even more important issue, as the viewpoint that REE 
mobilization is controlled by complexing with chloride or sulfate ligands has been widely 
accepted by geologists, whereas in this research, the authors confirmed that REE complexation 
with chloride contributes negligibly to REE mobilization. I believe this is the case, otherwise REE 
would be high enriched in Cl-enriched hydrothermal fluids, such as those in porphyry copper 
deposits, which turned out to be REE-depleted. I recommend the authors adding another one or 
two sentences to address the current disagreements on REE complexation species in 
hydrothermal fluids.
Thank you for your discussion of these points. However, we disagree with your conclusion that
our data is a contradiction to what has been observed with halogens and sulfate.
In our opinion, the limited discussions available for REE mobilization in carbonate-bearing fluids 
is due largely to the vast absence of thermodynamic information of their speciation in such 
fluids. Because of this, historical discussions and subsequent models were focused on a narrow 
range of deposits that were associated with acidic, carbonate-free fluids. Within these systems, 
indeed the main vehicle of rare earth transport was determined to be chloride and sulfate 
complexes. However, for carbonate-bearing fluids the main mechanism of transport has been 
poorly identified. Our conclusions are therefore not contradictive to these assumptions, but 
complimentary. Additionally, the formation and accumulation of carbonate mineral deposits has 
stalled the investigation of carbonate as a mobilization ligand due to earlier classifications as a 
deposition ligand. What we have described in this work and what has been described in the four 
other heavily referenced articles (Nisbet, Louvel, Anenburg, and Yuan) support the perceived



shift of chloride’s lower involvement in observed complexes than what has been traditionally 
accepted.
Towards the suggestion made for the inclusion of this topic in the manuscript, there is more
discussion of these complexes in the second introductory paragraph, as the whole of this 
paragraph was rewritten, we can’t point out specific instances. Another cautionary note 
regarding this matter is included at line 180-183 Inclusion of formation constants (prompted in a 
minor revision comment below) for these other complexes was also incorporated into the main 
text file’s table. As the reviewer points out, the negligible contribution of chloride was mentioned 
in the previous submission, at what has now become line 121-123 (in the discussion section) 
and this study was not the first where this phenomenon was observed.
B) The changes related to this point are addressed in detail with the next reviewer comment.

(3) Introduction about the disagreements on the role of alkalis in previous researches (Lines 50 - 
56), even after revisions, is still incorrect. Firstly, Anenburg didn’t “reject” Louvel’s idea, because 
he published his work BEFORE Louvel. In fact, Anenburg was one of the reviewers and 
supported Louvel’s work during publication (you can find Anenburg’s comments on Louvel’s 
work in the supplementary materials). More importantly, Louvel investigated the mobilization of 
REE (La, Sm, Gd and Yb) in (CO32-, F- or OH-)-bearing fluids with salt concentrations ranging 
from 0.1 to 4.0 m. Whereas, the experiments by Anenburg only contains H2O contents no 
greater than 6.5 wt.%. In other words, Louvel’s experiment is about REE mobilization in 
hydrothermal fluids, but Anenburg’s is clearly in relatively dry carbonate melt (the saturation 
content of water in carbonatite magmas is ~10 wt.%). It is inappropriate to compare the results 
from these two experiments directly. I suggest rephrasing this part (Lines 50 - 59) as follows: 
while Anenburg and Yuan's work enhances the role of alkalis during REE mobilization in 
carbonatite melts or highly evolved brine-melts, the study by Louvel et all revealed that REE 
mobilization in hydrothermal fluids can be achieved via complexing with carbonate cations. In 
this study, we investigated the mechanisms of REE transport in aqueous liquids that falls into 
the conventional hydrothermal fluid categories.
We understand how the order in which these comments were originally presented can be
construed as Anenburg’s study being after Louvel’s and we thank you for the rewording 
suggestion.
We have incorporated what we believe are the key messages from the above suggestion into
how the second introduction paragraph has been restructured. Additionally, the results section 
has been reworded to sodium chloride’s effect and specific mentions of Anenburg’s study 
removed. The separate effects of sodium and chloride are still discussed briefly in the 
discussion section.

Some minor revisions are as follows:
Line 12, I am not sure about the journal’s policy, but I think it’s necessary to give the full name of 
REE when firstly using this term, same for Nd in Line 20 and Th in Line 26.
Yes, as this was originally a transferred manuscript, a portion of the formatting from the previous
submission was incorrect. See our next response.
Line 14, add “that” between “fluids” and “commonly”.
Line 16, replace “researchers” by “researches”, as some researchers changed their opinions 
among different researches.
Lines 17-18, replace “alkali metals control REE behavior … required for ore formation” by
“halogens or sulfate are the principle complexing ligands for REEs”. As mentioned above,



disagreements on REE complexation species in hydrothermal fluids is a more important issue, 
and should be included here.
Line 19, delete “the first”. You don’t need to emphasize that your work is “the first”, readers
would know.
Line 21, ranging from 100 to 600°C, or in the 100-600°C range.
Lines 24-26, rephrase the last sentence as: … at temperatures of 500-600°C, which are 
sufficient to form REE-rich ores. Thermodynamic simulations also suggest that REE 
complexation with carbonate ligands could be the major cause for separation of REE from 
thorium (Th).
As mentioned in the response to reviewer #1’s suggestion, much of the abstract had to be more
concisely worded to fit within the requirements of this journal. We appreciate the suggestions 
and incorporated them into the abstract before refining.
Lines 31-32, the shortage of REE resources are mainly due to: distribution and exploitation of
REE resources being controlled by several countries.
Added “by a small number of countries” to the end of the sentence; line 28
Line 34, delete “pure”. It’s hard to determine that a REE deposit is "pure" hydrothermal. 
Changed purely to “substantially”; line 30
Line 41, add “in silicate-associated systems” after “by acidic solutions”.
Updated as recommended; line 38-39
Line 42, add a comma after “hydrothermal systems”, this sentence is too long.
Sentence split instead for clarity; line 41
Line 98, add “carbocernaite or bastnäsite was used in Yuan's experiment, and” after even 
though. This should be enhanced, as different experiments using different REE minerals draw 
the same conclusion.
Updated as recommended at this line (91), and an additional statement regarding this
observation was added to the discussion (sentence starts on line 117-119).
Lines 103-107, need to be rephrased. As mentioned above, Anengurg’s experiment is about 
REE mobilization in carbonatite melt. Your experiment condition is comparable to that in 
Louvel’s experiment, not Anenburg’s.
As mentioned above, specific reference to Anenburg’s experiment has been removed and the
whole paragraph refocused to NaCl instead of just Na; lines 97-108
Table 1, add the logK and logβ values for REE complexation species involving chloride, fluoride, 
etc., from previous studies by Migdisov et al. for comparison.
Formation constants (logβ) are now included in the table for available chloride, fluoride, and
sulfate species. Log K values would be misleading since phosphates were not used as a 
reference mineral in those studies.
Line 128, add subtitles in this section, such as “REE complexation in hydrothermal fluids” before
Line 129, “Th-REE separation by hydrothermal surges” before Line 162, and “Application for 
understanding the REE ore-forming process in Ashram” before Line 210.
We agree subsections would make navigating this section easier to readers, however per the
journal’s editorial requirements only the results and methods sections are allowed to have 
distinguished sub-headings
Lines 174-186, this part belongs to the “Materials and Methods” section.
Updated as recommended; lines 257-269
Lines 198-200, agreed. REE ore-forming processes in carbonatites and associated 
hydrothermal fluids are rather complicated, results from experiments provide basic



understandings, interpretations for results from natural samples should be made with caution. 
Thank you.
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