Anonymous Referee #1', reicieved at 10 Jul 2013thaek Anonymous Referee for their
comments.

General comments: The Aim of this study accordintittte is “ Nitrification and its oxygen
consumption along a turbid river plume”. The arégbresent many data (DOC, DO , DON,
CR, DIN, POC, PON, NOD, ammonium, nitrate, nitritdn, Fe, TSM, salinity), AmoA
guantification, nitrifying rate. In addition of théescription of the peculiar river plume, the
interesting data of this study is the presenceastivity of nitrifyers on particles.

However, reading the article, it is difficult todq@in mind the aim of this study (Nitrification
and its oxygen consumption along a turbid rivempéu) because of the multiplicity of results
(DOC, DO , DON, CR, DIN, POC, PON, NOD, ammoniuitrate, nitrite, Mn, Fe, TSM) ,
that serve more to describe the river plume thabring information about nitrification and
its oxygen consumption and the reader is a littlst lin the reading. The multiplicity of
acronyms does not help reader. It would be probdleiter to present only relevant results
identified by multiparametric statistic tests thdre important list of two by two parameter

correlations The manuscript should better focus on the subjétve reservations about the
accuracy of the measurement of the community r&smir and on nitrification rate.

Response:

We have simplified the part for plume descriptiooni p.8695 Linel6 to p.8696 Line 20. As
suggested by reviewer, we made two by two paran@igelation matrixes for the three
regions of the plume separately and a combined gnadin(shown below) to replace the
original Table 2. More explanations for the coriela of geochemical data were added.
However, we would like to keep Figures 4a and 4bntphasize the main factors influencing
the ammonia oxidation rate (AOR).



Table 2-1. The correlation matrix of field surveygata in river mouth of Changjiang River plume.

Temp. Sal. NH," NOs NGO, AOR DO TSM CR POC PON HCI-Al HCI-Fe HCI-Mn DON
Unit  °C umol L*  pmol L pmol L nrg;iil_ l umol Kg* mg L* urg;lill_ l pgLlt pgl™ gL' mgLl* ngL' pmolL?
n 10 10 10 10 10 10 10 10 2 10 10 10 10 10 6
Temp. 1.00
Sal. -0.75* 1.00
[NH,] 1.00
[NOs] 0.98* -0.69* 1.00
[NO;] -0.85* 1.00
AOR 0.90* 1.00
DO 0.67* -0.65* 0.64* 1.00
TSM 0.85* 1.00
CR 1.00
POC 0.85* 0.99** 1.00
PON 0.85* 0.99** 1.00** 1.00
HCI-Al 0.66* -0.71* 0.90** 0.96** 0.95**  0.96** 1
HCI-Fe 0.66* -0.67* 0.89** 0.98** 0.98*  (0.98** (0.994** 1
HCI-Mn 0.84* 1.00** 0.99**  0.99** 0.964** 0.986** 1
DON -0.86* 0.88* -0.86* -0.86* -0.839* -0.834* 1

n is sample number. The others are the Pearsom&aiion coefficient of two by two parameters.
* indicates thep < 0.05 and ** indicatep < 0.01.



Table 2-2. The correlation matrix of field surveyaata in inner plume of Changjiang River plume.

Temp. Sal. [NH,]7  [NOs] [NO,] AOR DO TSM CR POC PON  HCI-Al HCI-Fe HCI-Mn  DON
°C umol L* pmol L*  umol L* nrgg)l/_l_'l L}l{gg' mg Lt M rg;}l/ll_ l ugLt pgLlt gLt mgLl* ngL' pmollL

n 22 22 22 22 22 21 22 22 19 20 20 22 22 22 14

Temp. 1.00

Sal. -0.89* 1.00

NH," 1.00

NO;  0.73* -0.91* 1.00

NO, 1.00

AOR 0.57* 1.00

DO 0.59*  -0.46* 1.00

TSM -0.69*  0.56* 0.72* 0.72% 1.00

CR 1.00

POC  047* -0.60* 0.65* 0.52* 0.81* 1.00

PON  0.46* -0.59* 0.64* 0.51* 0.80* 1.00% 1.00

HCI-Al -0.48* 0.43* 0.50* 0.56** 1.00

HCI-Fe -0.65*  0.58* 0.67* 0.72*% 0.97* 0.74*  0.73*  0.67* 1.00

HCI-Mn -0.66*  0.57* 0.70* 0.73*  -0.08*  0.99% 0.79%  0.78*  0.63*  0.99* 1.00

DON 0.595* 0.70%* 1.00

n is sample number. The others are the Pearsom&aiion coefficient of two by two parameters.

* indicates thep < 0.05 and ** indicatep < 0.01.



Table 2-3.

The correlation matrix of field surveysata in outer plume of Changjiang River plume.

Temp. Sal. NH" NOj NGO, AOR DO TSM CR POC PON HCI-AIHCI-Fe HCI-Mn DON
Unit °C HIT?I mol L* “IT?I nrgzlil_l *}gﬂ' mg L* prgz;ll_l ugL* pgl* gL' mgL' nglL! HIT?I
n 11 11 11 11 11 8 11 11 6 11 11 11 11 11 10
Temp. 1.00
Sal. -0.74* 1.00
NH," 1.00
NOs -0.65* 1.00
NO, 1.00
AOR -0.74* 1.00
DO 0.86* -0.92* 1.00
TSM 1.00
CR -0.98* 0.93** 1.00
POC -0.85* 0.77* 1.00
PON -0.83* 0.72* 1.00** 1.00
HCI-Al 1.00
HCI-Fe -0.83* -0.71* -0.63* 0.79** 1.00
HCI-Mn -0.86* 0.61* -0.71* -0.68* 0.73* 0.99** 1.00
DON 0.68* -0.91* 0.73* 0.75* 0.76* 0.75* 1.00

n is sample number. The others are the Pearsom&ation coefficient of two by two parameters.
* indicates thep < 0.05 and ** indicatep < 0.01.



Table 2-4. The correlation matrix of field surveyagata among all regions of Changjiang River plume.

Temp. Sal. NH" NOj NGO, AOR DO TSM CR POC PON HCI-AIHCI-Fe HCI-Mn DON
Unit °C HIT?I mol L* “IT?I nrgzlil_l *}gﬂ' mg L* prgz;ll_l ugL* pgl* gL' mgL' nglL! HIT?I
n 11 11 11 11 11 8 11 11 6 11 11 11 11 11 10
Temp. 1
Sal. -0.84* 1
NH," 1
NOs -0.79* -0.96* 1
NO, 1
AOR -0.74* 0.34* 1
DO 0.58* -0.33* -0.36* 1
TSM 0.54* -0.52* 0.68* -0.31* 1
CR 0.51* 0.46** 1
POC 0.55* -0.52* 0.69* -0.32* 0.99** 1
PON 0.55* -0.52* 0.69* -0.32* 0.99** 1.00** 1
HCI-Al 0.58* -0.56* 0.72*  -0.34* 0.97* 0.97**  0.97* 1
HCI-Fe 0.58* -0.55* 0.72* -0.33* 0.99** 0.98**  0.98** 0.79* 1
HCI-Mn  0.55* -0.53* 0.69* -0.31* 1.00** 0.99** 0.99** 0.73* 0.99** 1
DON 0.73* -0.91* 0.79* 1

n is sample number. The others are the Pearsom&ation coefficient of two by two parameters.
* indicates thep < 0.05 and ** indicatep < 0.01.



General comments:Indeed, nitrification is composktivo independent steps, each of one is
performedby a specific community. In aerobiosisfittse one is Ammoniac oxidizing bacteria
orArchaea and oxidize ammoniac (NH3) into nitritd2-) (NH3 + 3/202 a NO2- + H20
+H+), This community is analyzed usually throughd®rgene (and that is done in thisstudy).
In some circumstances, ammonia oxidizing prokasypteduce N20 as byproduct (when
oxygen is limiting, probably because some straisspes denitrificationgene) The second step
is performed by nitrite oxidizing bacteria (NO2142 O2 aNO3-) that are followed through
norA or nrxA gene. Ammonia and Nitrite oxidizingoanmities are phylogenetically and
physiologically different. This latter communitysmgot analyzed in this study. Authors

should better describe the process they are stgdyin

Response:

This comment is well taken. We clarified our datadescribing the processes ammonia
oxidation and nitrification. Additional text dedoimg the two steps of nitrification was
amended as below (p.8687 Linel0). The “nitrificatiate” through entire articles had been
corrected to “ammonia oxidation rate (AOR)” also.

“Nitrification is composed by two steps, ammoniadation and nitrite oxidation.
Ammonium oxidation is carried out by ammonia oxidig archaea (AOA) and
ammonia oxidizing bacteria (AOB), while nitrite dstion is executed by nitrite
oxidizing bacteria (NOB). Ammonia oxidation requréhree fourth of oxidants
demand in nitrification and produce nitrous oxidgreenhouse gas, as a byproduct.”

General comments: The main results of this stugiyimitrification rate measurement. To do
so, author have overflow water in bottle withouatiespace, and incubated for up to 24h. |
am concern about the oxygen concentration in ftaskng this 24h incubation , since
nitrification is performed only in aerobiosis angygen might be exhausted during time. So if
oxygen concentration is too low, nitrification rat®uld be inaccurate. Furthermore,
nitrification rate in this study correspond to them of ammoniac oxidizing rate and nitrite
oxidizing rate since the sum of 15NO3 and 15NQ®&égl in the calculation, whereas only
community corresponding to the first step (AmoAkvemalyzed. Author should take
consideration about this fact. . For community fiesdjion, despite the fact that this process
correspond to the main topic of this study, thigrseem to be done by the decrement of
oxygen after 24h, and not by a kinetic, so thie @uld be underestimated if it has been
measured only with two points. This point is crusiace Dissolved oxygen might be low in
this area. As several abiotic processes could coesoxygen (oxidation of Mn2+ or Fe2+
for example) , CR rate should be also correcteth aitiotic value.



Response:

Reviewer will be correct if no typhoon disturbanicad occurred; however, we did not
observed hypoxic bottom water this studied periogor all our incubationss, oxygen had
never reach hypoxia (25% saturation) accordinghto énd-point DO we observed for CR
calculation. The lowest dissolved oxygen conteméra4 hour incubation would be 55.7
umol L™ (bottom depth of Sta.2Y9a, original DO: 5&hol L*, CR: 2.3mol L*d™"). Thus
the measurement of ammonia oxidation rate (AORuishoot be interfered by low oxygen
content during incubation. We appreciate that tinetic measurement of DO or 15N-nitrate
and 15N-nitrite can provide more reliable ratemaation though the rates might change hour
by hour.

Our duplicated single-point measurement of 24-hogubation for CR explained the net
oxygen consumption for one whole day. This 24-hiogubation was often-used in coastal
ocean, estuaries and lakes (McCarthy et al., 200884 and Lehrter, 2011;Berman et al.,
2004;Smith and Kemp, 2003;Nguyen et al., 2012;Mueteal., 2013;Chen et al., 2006;Chen
et al., 2009). The CR measured by this method eanptto 33umol L*d*(Chen et al., 2006).
This method for dissolved oxygen is listed in thetpcol for the Joint Global Ocean Flux
Study (JGOF) (Bender, 1996) and the precision azlge £0.1%).

As for abiotic alteration, we checked the unpuldisinesults (by Huang Yongming at XMU)
of the distribution of dissolved Feand F&" in subsurface water along Changjiang River
plume in 2009 August. The highest dissolved*Fis 0.2 umol L* and the oxygen
consumption by its chemical oxidation can be ighte@n our incubation experiment.

General comments:| found some discrepancy in theus@ipt concerning degradation of the
organic matter. P8694, 15, it is say that aerobagdadation of the organic matter was the
major source of ammonium which may fuel nitrifioatiLatter (p86971, 15) author used eq 1,
that correspond to mineralization of organic mattgrredfield model, but the product is
nitrate not ammonium. So it seem that mineralizatiborganic matter can not fuel
nitrification since ammonium is not formed. Howeegr 2 same page, author still affirm that
the product of eq 1 substrate of eq 2 are connetteéal not understand also how the author
can calculated the % of oxygen consume theorefitglinitrification according to the
equation. Since the product of eq1(NO3) is nostiiestrate (NH3)of equation 2. Redfield
value are widely used in the manuscript. This pagi@mis still useful in deep ocean or away
from coast, however deviations from the canoniealffeld Ratio have been observed for
many areas, and this plume strongly influence bydmuactivity can be also concerned. This
fact weakens the conclusion of authors.

Response:



This comment is well taken. We separated the Eguoidtiin P8697 into two steps as below
(Equation 1). The first one is to degradation ajamic matter to CQ PQ® and NH', the
second one is the oxidation of the Nio NO;. And the original Equation 2 in P.8697 has
been separate into two equations representing amnmxidation(Equation 2) and nitrite
oxidation(Equation 3).

(CH,0),04(NH.),o(H,PO,), +1380, — 106C0, +16NH; + PG +106H,0+19H* +320,

1)
- 1068CQ, +16NQ; + PO +122H,0+19H "

NH, +150, -~ NO, +H,0+H* (2)

NO; +050, — NO, (3)

General comments: The conclusion of the author athamupossible role of ammonium
oxidation implying MnOx or FeOx, seem to be ovéresed since, the 317 % of oxygen
consummation calculated for nitrification corresgbonly to one point of the data set and all
the other are lower or just above 100% of CR. Femnthore, the CR rate is probably
underestimated as outline before. In addition,ab#hor stipulate that all ammonium is
converted to nitrate that imply that consumptior2 @2 by NH3 whereas only 1.5 oxygen is
necessary if ammonium is converted to nitrite.

Response:

Thanks for reviewer’s suggestion. Now we gave aseprative estimate by assuming nitrite is
the end product. Accordingly, oxygen demand for amian oxidation is 3/4 of the original
one. In this case, the ammonia oxidation associaxgden demand (AOOD) in CR ranged
from 0.2~252(%). However, 12 values among all watik higher than the Redfield model
estimation (17.4%) showing no influence on ourystor

General comments:Further more, author suggest arataction implying NO2- and MnO2
to form Mn2+ (eq 4) , | do not understand why tleiaction would take place and why the
author have chosen this reaction instead of otheative suggested by Hulth et al 1999
(4MnO2 + NH4+ + 6H+ -> 4Mn2+ + NO3- + 5H20) for exaple

Response:

The equation the reviewers suggested should bebpmsin the original manuscript, we
calculated if the oxidant requirement of nitriteidation can be compensate only by ¥n
without the participation of oxygen in Table 3 bésen original equation 4. The result
showed reactive Mn were not sufficient to suppdrita oxidation nor the whole nitrification



as the reviewer suggested in our incubation exmgrimHowever, we will change the
calculation to just focus on the ammonia oxidati®imce ammonia oxidation requires 3-fold
amount of oxidant than nitrite oxidation, reactiMm is still not sufficient to support the
ammonia oxidation. The Mn mediated (as oxidant) amim oxidation could contribute only
less than 16% based on our calculation.

General comments: Fe and Mn Oxyde are particulati i logic to find them associated
with particle.The nitrification is mainly associatéo particle, but this is maybe casual, due to
otherfactor and not necessary due to the presehtieese metal oxide.

Response:

Thanks the reviewer raises this question. We thknitrification was mainly associated to
particle was not casual. The reasons are ammorswricentrated on particles (Wang et al.,
2010) and remineralization of PON also provides amiom for ammonia oxidation. The
refined Table 1 in the following shows that thethfgercentage of particle (gf®) associated
nitrifiers and AOR always occurred under low oxygeturation which may indicate high
heterotrophic activity. When oxygen saturation Wigh in outer plume and subsurface of Sta.
Y3, maybe the large particle (@3) was composed by more alive primary producershvhi
did not provide but compete for ammonium. And eleglasalinity may also reduce the
ammonium absorption capacity of suspended parfRisgiaard et al., 1999). Then the
nitrifier may prefer to get rid of particles and fanktonic.

We are also surprised to the significant positivgalation between reactive Fe/Mn and AOR.
One possibility is the reactive Fe/Mn attractsnitéfiers that the reviewer disagree. Another
one is the nitrification occurred on patrticles @tthe forms of Fe/Mn when utilizing them as
alternative oxidant. We can not verify these hype#ts now. Investigating the speciation
changes of particulate Fe/Mn during incubation riayify them. And that will be our future
direction.



Table 1. The particulate associated archaeal faptbteobacterialamoA copies and the
nitrification rate in bulk versus filtered waterrfthree stations along the Changjiang River

plume
Location Station Depth TSM O, saturation Ammonia oxidation rate S -proteobacteriahmoA ArchaealamoA
) Part. (0.22-3 Part. (0.22-3
Bulk Filtered* Part.(>am Part.(>3im
(>3m) um) (>3m) um)
(m) (mg L'1) (nmol L dayl) (nmol Lt dayl) (copy L'1) (copy L'1) (copy L'1) (copy L'l)
1.44x16+ 1.20x10+ 256x16+ 1.35x10 +
River mouth YO 7 261.0 80.4% 168.23 +0.02 1887 +0.04401x16  1.03x10 6.40x10 1.61x10
(99%) (1%) (66%) (34%)
219x16+ 5.13x10+ 165x16+ 573x10+
3 1702  80.3% 49.97+0.02  9.29+001 g16x1d 6.69x16 2.54x18  2.45x1d
(98%) (2%) (100%) (0%)
Inner plume Y3 21 1111 56.9% 818.59 £0.36 2240+2.15 — — — —
10 41.1 64.2% 578.64 £0.25 28.81 £0.25 — — — —
564x10+ 2.86x10+ 6.38x10+ 4.62x1C+
3 4.6 100.8% 543.05+0.19 798.01+0.346.26x16 2.78x16  1.79x10 7.96x16
(95%) (5%) (1%) (99%)
479x16+ 2.20x1G+ 150x1G+ 1.10x10+
Inner plume  2Y3 20 48.1 53.0% 97325+0.73 7115+0.08.00x1d 7.65x18G 3.40x10 2.80x1d
(100%) (0%) (100%) (0%)
10 22.1 61.8% 408.28 £0.37 215.09 £ 0.02 — — — —
3 9.2 82.5% 28350 +£0.11 152.97 £ 0.02 — — — —
955x10+ 1.55x10+ 270x1G+ 1.40x10+
Outer plume Y5 46 45 59.6% 16.75+0.01  73.60 £0.012 04x13 7.29x16  2.60x10 2.60x16
(38%) (62%) (2%) (98%)
30 3.0 60.3% 32.8 44.6 — — — —
20 3.0 77.6% BDL 7.8 — — — —
10 3.8 92.7% 25 2.5 — — — —
6.87x10 + 140x10+ 7.20x10 +
3 105 119.2% BDL BDL BOL > 16 280x16  3.30x16
X
: (16%) (84%)

Nitrification rate was presented as mean * standawifition. BDL: below detection limit.
* Filtered: particles larger thani@n were removed in the incubation for nitrificaticate

measurement.



Technical corrections : Please check that all agnmis are defined, for example | am
not sure that DON was defined.

Response:
Thanks for the notification of acronyms. We willdathe definition of DON in abstract.

Technical corrections : P8693 line 4, sentencerrafd-ig2i for Al, Fe Mn pattern whereas
this figure concern only active Fe. Line 5, is %respond to w/w or w/v can you precise.

Response:
We will add the figures of the distribution of AhéMn in Fig.2. The percentage in P8694
line5 is wiw. We will add (w/w) after the %.

Technical corrections : P8693 line 3. | am concehout the linear correlation found Fig4d,
| do not seem that it is valid since there is audi@ontaining many data and very few data
are outside

Response:
We checked the linear correlation in Fig 4d agaid iais significant for combining all data
along the plume (n=32,?R0.2589 p=0.0362).

Technical corrections : P8696 line 24-25, | do naterstand the sentence.

Response:

We have changed the sentence as the following.

“However, distinctive correlations between AP&hd TSM(Fig. 4b) observed along
the salinity gradient of one river plume were fyseported.”

According to Response above, we put additionaleefe below into our revision.

1. Bender, M. L.: Protocol for Net and Gross O2 Praiduc Measurements, in:
Protocols for the Joint Global Ocean Flux Study@FS) Core Measurements:
Reprinting of the IOC Manuals and Guides No. 29t€nts of which Remains
Unchanged in Substance, edited by: Commission, O.,land Organisation des
Nations Unies pour I'Education, |. S. e. I. C. C1.QJGOFS Core Project Office,
Centre for Studies of Environment and Resources;ddsity of Bergen, 1996.

2. Berman, T., Parparov, A., and Yacobi, Y. Z.: Plamkt community production
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Lake Kinneret, Aquat Microb Ecol, 34, 43-55, D0i.3854/Ame034043, 2004.
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