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Abstract: (Objective) To study the distribution characteristics of microbial communities in
magma-heated high-temperature hot springs and their response to environmental changes,
(Methods) fourteen samples were collected from three hot springs (HMZ, LPO1 and QQ) and their
flow paths in Tengchong, Yunnan Province. The physical and chemical parameters and amplicon
sequencing for 16S rRNA genes were measured, and the relationship between microbial
communities and environmental factors was elucidated. (Results) The three hot springs had
different dominant taxa at genus level: Thermus, Hydrogenobacter, Caldimicrobium, and
Fervidobacterium in HMZ and its flow path, Candidatus _Caldiarchaeum, Ignavibacterium, and
Thermodesulfovibrio in LPO1 and its flow path, and Candidatus Nitrosocaldus, Chloroflexus,
Meiothermus, Ralstonia, and Gemmata in QQ and its flow path. The canonical correspondence
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analysis result showed that the basic physical and chemical parameters (i.e., temperature and
sulfide), major elements (i.e., Mg, Ca, and K), and trace elements (i.e., W, Al, Ba, Rb, Li, and Cs)
of hot springs were the controlling factors for the microbial communities (P < 0.05). The variance
partitioning analysis further demonstrated their interpretational proportions by 21.07%, 6.69%,
and 6.24%, respectively with a co-interpretational proportion by 7.32% and a total proportion of
environmental factors by 41.32%. (Conclusion) The hydrochemical parameters of magma-heated
high-temperature hot springs in Tengchong have promoted the succession of dominant microbial
taxa to some extent.

Key words: Microbial community; magma-heated hot spring; Environmental factor; Microbial
diversity.
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T WAE 5 AR it PR 15 A A IR R VD B 7K AR 58 W BEAG I 3 (Merino
etal.,2019), FJIRIEAER) 2 o0 A0 H AV HER b 20 RV BRI AR o A e 2 —, LR R
pH. B W E Sy KA HBRAT B 55 HAR A F R 2 Sk, 2056 & 1
Wi S A2 ) 92 U (Hedlund et al., 2015)0 MK MHE TR [ Hb 3R AFHEMEE PR B T 0L L b 22 A0
IR SR AR, ARAE S NP 5o A (7 TP R 25 2 A R B @ N, AN TR R A W B
V& b5 4 7 IX BE R B A4S [ 2B A5 7. (Reysenbach and Shock, 2002; Stetter, 1999). [Klt, #R &M
IS EOS WA 22 R R0 A 32 5 M [ R AR SEE56 % (Alcorta et al., 2018; Hamilton
et al.,2012; Menzel et al., 2015; Purcell et al., 2007, Skirnisdottir et al., 2000).
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FA T LA gk PR s i e 2 R R AR/ S2 A4 T ] R R s AR TAE ) (Cole et al., 2013,
Fouke, 2011; Nordstrom et al., 2005; Price and Giovannelli, 2017). i IR I0E] T 6% )2 4
AEKEAHEAERRE, SERGRTHEE T RERAEENMETTR (Blneh, 8. k. 7.
Bl ARSE) , RBP4 R AT I AR i A2 1 DUIE ORI 2, A0 7 T
Tt AR BT P 0 B R 5k AL R I S M R AsO AL AsO 175 SR R 25 (T 4,
2023). RIRIE A H & B IR, (A IHARE R E AP FI H K TEH L 74 (B 40 NH; .
Fe(Il). BRALIT H0. Whi. S,0:7%) FIH T34k (Fe''. NOy. NO,\ SO %) , IRA%H
Ayt teae E 7R (PR tE . RS BRER LR R AR AL . IR . B
b)) R4 A7 BT I At B (Reysenbach and Shock, 2002; Rothschild and Mancinelli, 2001; 3K
Halg, 2018). BT, W JEEIBER T X HOR IR BT HH i AE VR B AT 5 B2 (podar et al.,
2013; Miller et al., 2009; Podar et al., 2020; Wang et al., 2013). VK& mAHF] 2 F1 5 [
PORFE R P E Y S B BE S TR E I _E T (38~100 C) 1Mij i/ (Menzel et al., 2015; Podar
et al.,2020). FE Fa5E0 24 X SR PTRY + Aquidicota HIAERT FFE H5IRE (22~75 C)
BIEMZ, 1M Deinococcus-Thermus. Cyanobacteriota F1 Chloroflexi FIAHXT & 5 2 fiAH e,
F A2, Cyanobacteriota I Chloroflexi FIAHX 3= fE RGN (43~55°C) SE IE
FHOG, MEH ERIEEAN (55~75°C) HiRE A (Wang et al., 2013). LLEBFFERA, Hb
BR AN [ M X AR IR B A D2 i S I 2 R B AR R R, AR R 2R E X
SR T EEh], BT EE AN (Pl pH {H, SHEEEAN. MAYEE. HETES)
FMHEEHEERE (Bl FEALE D (K520 (Menzel et al., 2015; Purcell et al., 2007).
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B2 KW R BE E AR, ORI S s B H 21 (97.5°C) (Guo and Wang,
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LRI 2 A4 25 i T T T B PR (AL, 2015; 4R4844, 2021; X ELI, 2019). LA BB I 3R
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e e 8L A58 PR AR A TE FASR IR AR AR, DR — 2D R R FH AR 1 Th e B SR 1t T RR Atk
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AHFT 2023 5 4 ATE =B HLA X AR (QQ, 98°26'16"E |, 24°572"N) | i
B (HMZ, 98°26'17"E , 24°57'0"N) FIEEV (LPO1, 98°2324"E , 24°54'31"N) 3 hbrhEih
PR R AR FoRE 14 MRS (A AR K SRR &, IREWSEET
T OE T, HE T TR, 18505 5 T-80 CHF DNA FIHE. HE (T) H
KEIR R DR, pH. S E (EC) . fULiEJRHBA (Eh) . BIEMEE (TDS)
FH A 0K 20 A (322K K Orion Star A320 IR L DZB-718) ZEHLIZMIE, 4R AL
W) S(-INFIE Ak Fe(IT) 5 5 435l il F W0 FF B 0 AAR E 2 k43 Y6 e BV (WA % DR900) B3l
5E, W RS 2E IREIIZ € (Appelo and Postma,2004) J&, AL & “minteqv4UW E 4
1) PHREEQC # bk — 1+ 5 HCOs 1 COs> &, RAEHURKZ 022 pm P 8 5 5
T =AM CREERT A RKREEYE 3 VO |, — W EEATHE AR (FEER K
1CS900) , — M I AN R AR EE F T FH B A (F8BR K iCAP RQ) , —{IMAZH
30%XUE /K AL R RS B TR T R A (38BK K iCAPRQ) , LiRFEN: 4 CHEAFREIF
T2 AN e R

1.2 16S rRNA EFE ¥ & FF

Ff i DNA $2EU{# ] Fast DNA SPIN Kit for Soil iXjfll#  (35[E MP Biomedical) , 1
mMEZBEW B, 84N ARE 3 SFATH. KBS % S515F
(5’-GTGYCAGCMGCCGCGGTAA-3") #1 806R (5’-GGACTACNVGGGTWTCTAAT-3) %}
16S rRNA H:[K 1T PCR #74, PCR A& FN: 2.5 pL PCR 2211 (10x) , 2.0 uL dNTPs,
1 uL 515F, 1 pL ¥4 barcode Fric i 806R, 1 uL DNA #ifi, 0.3 pLrTaq DNA E&HE, 17.2
uL LR EB K, L4t 25 uL. PCR YT H: LM 95 °C 5 min, M 95°C 455, 1B
k53 °C 30s, #Eff 72 °C 10 min (A8PE. Bk, ZEfFBEAT 39 MEIR) , 12 CIRfF. PCR Y
WP 1% B R R VKR S DT T, JFSR A AxyPrep DNA BRI & (£
Axygen) BT AL, 2li4k )5 1) DNA K% H NanoDrop ND-1000 43¢ 7% 11 (3£ [E NanoDrop



Technology )Wl 5& , 35 W 7 FR#E ) DNA £ 5 H Illumina Novaseq6000 ~F & 12547 &y 18 &
1.3 MFEES

JR GG 7 7 51 56383 FLASH V1.2.7 SFFE L 1) reads BT B 5, LBRSIVF 51,
SRIGMA QIIME V1.9.1 #H47)fi =], KA USEARCH EBRiR& 1, M1 2H 5075
(Magoc and Salzberg, 2011; Caporaso et al., 2010). {#H UPARSE # {1 LAAHALE K T4F 97%
KPR R4y 0280 (Operational taxonomic units, OTUs) , |4 RDP calssifier 33545 b
% 168 rRNA %#i& & (SILVA V138) , #11 0.5 BAFEXT OTUs AR 7 HI AT ¥R B (Edgar
etal., 2011; Edgar, 2013). Ziil-= 547 3 2l RAE S HA4sedl, HA e “vegan™ L fl“ape”
ALEAT EALAR M (Principal Coordinates Analysis, PCoA) F T ELEAE il [ U A= MRV 45 44
Iz ] “vegan”f#E{T Chaol A1 Shannon FE#{itH T Alpha ZFEME ;i
“vegan”fL i 1T Mantel 73 #7, AfiFH“vegan” 0l “ggplot2” € i 47 #L3EXf N 73 7 ( Canonical
Correspondence Analysis, CCA) FH T 1PN PR K -1 X A= Ve vk S5 A i 520 {8 F “psyeh”
£, H1“pheatmap™ AT Spearman Z3#1 T PFAN A8 PR -1-%f = 2L AE MR 5g e s A ] “vegan”
HLBE4T 75 Z2 53 873 Bt (Variance Partitioning Analysis, VPA) F T 15 3R 55 A -1 5 i 7 45 44 A8
I RRE L)

2 R
2.1 HRIKLFHFIE

AU R AR [P SR FE iR BEVE T, /T 40~97 °C, 1E5R AU IBHE (HMZ, 97°C)
A (LPO1, 95°C) HIREZE THR (QQ, 74°C) , 3 AHRINEIEIRAE T M2
IR T REES (R 1D o FraFem i pH (8L, pH 1E 7.03~9.20 2 [A], 2 H-Hld;
TDS 7£ 826.1~1453 mg/L 2 [f]; /KAb2E2RTHE N Na-HCOs B (1 1) 5 #UR H& A R A
fiEZH %y (As, Li, Rb, Cs, B%) , & As (153.76~540.65 pg/L) « Sb (3.06~42.87 ug/L) .
W(39.04~85.52 nug/L).Li(2239.77~4184.05 pg/L)Rb(785.27~1029.33 pg/L).Sr(32.14~966.68
pg/L) . Cs (203.88~648.32 pg/L) . B (4994.38~6087.20 pug/L) . Ba (10.98~182.54 pg/L) .
Fe (4.77~290.42 ug/L) . Al (2.44~350.00 ug/L) Z&fimc R (B 2) o 3 AHURZ Ak
FHAFAEE R, HUEXN EEIN S s R ERE R BRI Al WL Liv B, Rb.
Cs &, 1M Eh. Sr 1 Ba & &AK; B A4S ER Ehy 82, HCO5. Na. Sr. Ba &
By 0 Asy Sby W. Al S8 R AIHZ B SO Mg, Siv As Ml Fe S&H,
i EC. . COSM Cs &AL (LFE 1, MR 1 MK 1~2) .
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Table 1 Information of sampling points and basic physical and chemical parameters

I (DA T | pH | Eh EC | TDS | Fe(ll) | S(-II) | #fZ
. CaCO;

C mV | puS/cm | mg/L | mg/L | mg/L
mg/L
HMZ e I 97 19.20 | -135 | 1881 | 994.1 0 0.78 595
HMZ-D1 | AR 4E 1 | 80 | 8.82 | -112.7 | 2028 | 1018 0 0.25 575
HMZ-D2 | AR ZE2 | 70 | 8.86 | -111.4 | 2077 | 1024 0 0.19 615
HMZ-D3 | #AEHER/2 3 | 64 | 8.85 | -113.7 | 2089 | 1030 0 0.19 615
LPO1 By 95 | 832 |-1352| 2607 | 1280 | 0.04 | 0.05 1260




LPO1-D1 | BER7#AE 1 80 | 8.62 | -77.8 | 2937 | 1453 0 0.04 1240
LPO1-D2 | EFW/AE2 | 72 | 836 | 11.9 | 2940 | 1442 | 0.04 | 0.02 1230
LPO1-D3 | EFWWAE3 | 61 | 827 | 131.3 | 2926 | 1450 0 0.03 1305
LP01-D4 | BERVHHLE 4 50 | 835 | 174.8 | 2878 | 1412 0 0 1340
LPO1-D5 | BR#HLE S 40 | 851 | 99.1 | 2522 | 1243 0 0 1290
QQ HroR 74 17.03| -28 | 1683 | 826.1 0 0.02 345
QQ-DI MR AR 1 65 | 7.51 | -32.4 | 1701 | 833.8 0 0 330
QQ-D2 | MriRiitz 2 55 | 8.09 | -66.8 | 1704 | 8354 | 0.04 0 345
QQ-D3 MrRImAL 3 50 | 829 | -77 1713 | 839.9 0 0 350
O B K HLRAT L
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Figure 1 Piper diagram of the hot spring samples collected from Tengchong
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Figure 2 Box plots of concentrations of trace elements in the hot spring samples collected from
Tengchong (unit: pug/L)
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FETTKSE BRI B 3 Fows, AHEREHEA T TR A Aquificota (67.2%)
Crenarchaeota (25.2%) + Acetothermia (21.9%) « Deinococcota (21.2%) - Bacteroidota (14.6%) -
Chlorolflexi (14.2%) . Nitrospirota (11.8%) . Proteobacteria (8.4%) + Desulfobacterota (6.9%)
A Sva0485 (5.7%) o 3 ALPURIFI VLK - HUR T AL N & FE G O UAE A A AE T 2 7, e
Wi (HMZ) F 5 4A Nitrospirota (11.1%) + Deinococcota (8.0%) + Acetothermia (6.0%)
1 Sva0485 (5.7%) , {Hyi 2L (HMZ-D1) HILEFFER Aquificota (67.2%) , FHAHXF
J5£ I S U0 A% PSP o i BE SR BR A . BATE (LPO1) HOEEAFICA Aquificota (45.6%) F
Crenarchaeota (25.2%) , ZAMEGAE LEATR S EYIE T, RS HIL T Acetothermia.
Nitrospirota~ Sva0485 I Chlorolflexi. #iE (QQ) FE & Crenarchaeota (24.5%) Al
Acetothermia (16.4%) , ‘EfENE L& EIAEC, 1M Deinococcota. Chlorolflexi #l
Nitrospirota [1) 3 FEVRLAZ 7 A1 ¥ 4.
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Figure 3 Phylum-level distribution of microbes in the hot spring samples collected from

Tengchong
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B RBEAFIEHE Z R : Thermus. Hydrogenobacter. Caldimicrobium F1 Fervidobacterium 1t
W e K R AR BN B K BE ;. Candidatus Caldiarchaeum Ignavibacterium Fl
Thermodesulfovibrio 1£ 8% & At R #AIEHBE; Candidatus Nitrosocaldus. Chloroflexus -
Meiothermus~ Ralstonia 1 Gemmata TEM IR X ILFAE ERRHAIRE . 3 ISR FLE R TE
SERI EALFR BT (PCoA) 455R (I 5) [RIFER, 3 AbFASR B AT Mo ae vk 45 0 72 v 1o 3%
(PERMANOVA fi%: P=0.001) , ERERIE, — DS (LPO1) SHaihE fiife i)
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Figure 4 Heatmap of relative abundance of genus-level microbes in the hot spring samples

collected from Tengchong (each cell color indicates transformed abundance (logy(x+1)), where x

is the original relative abundance)
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Figure 6 Alpha diversity index analysis of microbial communities in the hot spring samples
collected from Tengchong

2.3 MEEFESHEYEEHNEXY

I R — R T SRR TE Z AR DG PE 23 AT (Mantel £556) , S5 3R, S0
BRI SHER T (£ 1, % 1 fE 2) $, pH. CO;”. F. Cl. Eh. Fe. Fe(Il). Br
SRR R E R (P > 0.05) o HIBRUL ETERERWMR TG, N7 HLEHREERN T
LR MR 2 M A OC M, 384T T BB X R34 (Canonical correspondence analysis,
CCA) , B 74K ER, HREHTFHEAMNESE (T, S(I)) « FETLHE (Mg, Ca. K)
MfEITER (WL Al Ba. Rb. Liv Cs) MHMAEMREA &2 (P < 0.05) , Hi,
S(-IN). K. Al. W. Li. Cs. Rb S3GEMERE L 2 IEMIC, 5B A RAR S 2 FHE
Mg. Ca fl Ba 5 _FiR#f 5 (AR R I o

7 BT SR CCA 73 H

Figure 7 Canonical correspondence analysis between environmental factors and microbial

communities
N1 8 T ORI R 5 AR Y B AR DG, e BUE GO0 T AE Y S B R SR R 1
#47 Spearman AHIMEHT (K] 8) , S5REZM, BT 7 XA F o @A) B SE 2



oM, 3 ZRAR BN RSB A 245 T A R PR Rl - o 0 Tl A AR A 35 25 8
Thermus 1 Caldimicrobium 73555 W. Al. B #1NO, . Bb £1EMHx, =& W5 Sr. Ba £
Mo STHER R R A ERE, Meiothermus FI Chloroflexus 55 Rb. Sb As. K. Si.
SO,” NOy £ IEAH>, 5 EC. TDS. BEZ. HCOs'\ NOy\ FEHAZ; Ralstonia 5 CO5™
M Cs 24AHK; Candidatus Nitrosocaldus 5 S(-II). pH. Cs 2HH5E, M5 Eh. Ca. Mg
M Fe RIEMK; Gemmata 5 pH 705l 2 A K X T B & HGLA ML 3A KR,
Candidatus_Caldiarchaeum 5 Eh 21EMIC, 15 K. Li 204MK; Ignavibacterium 5 Ba.
Srv Bh R2IEMK, 15 W, Al 250AHK; Thermodesulfovibrio 5 EC. TDS. ##/%. HCO5 .
F. Na B2IEMHXK, M5 Si. As 2H4H5K.
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Figure 8 Spearman analysis between environmental factors and genus-level microbes
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Figure 9 VPA plot of the contribution of basic physical and chemical parameters, major elements,

and trace elements to microbial communities
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s B PR 45 (R Ak A T 2H i (Hou et al., 2013; Sun et al., 2022; =) B4, 2022).

4 45k

IS 2 B ph i X 3 b A iR AR (PRI MR . BT SR JLIRAR L ER
s RAEVIRE AL S AR SR 70, S5 SRR, AR AIZKAG S A R TR TR i 2 E )
FEVR S ZE S, (A — BIRIB AR T o) b G A v 20 il 22 R 8) R A I S AR A o FREE
PR 76 3 Ak PR K AR TR E R EE IS R 2, BAYME S (T, S(IDEE)  £&
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B 1 B HORFER I ERTRIME R (A2 mg/L)

Table S1 Concentrations (in mg/L) of major elements in the hot spring samples collected from Tengchong

e HCO;5 COs> F cr Br NO, NO; SO~ Na Mg K Ca Si
HMZ 244.06 42.83 8.32 335.45 0.67 2.95 1.29 33.13 381.30 0.08 55.84 2.01 107.25
HMZ-D1 | 455.79 3451 7.57 341.94 0.00 2.88 1.28 30.46 350.76 0.03 52.29 131 100.88
HMZ-D2 | 509.90 42.03 7.90 351.19 0.00 2.96 1.29 33.26 357.88 0.03 52.82 1.26 99.54
HMZ-D3 | 531.98 41.98 8.12 357.42 0.00 2.92 1.28 32.82 362.95 0.06 54.36 2.00 99.29
LPO1 1190.72 | 30.04 8.76 315.69 0.00 2.70 491 20.25 569.15 2.66 43.59 12.46 83.53
LPO1-D1 | 1080.31 | 55.55 8.79 315.16 0.00 2.70 4.90 21.62 548.01 3.89 43.19 13.83 82.97
LPO1-D2 | 1249.28 | 35.09 8.55 313.99 0.00 2.72 4.93 22.56 548.89 4.09 42.67 17.65 81.44
LP01-D3 | 1405.44 | 31.03 8.98 327.47 0.00 2.73 5.16 22.81 585.62 3.31 44 48 17.18 83.49
LP01-D4 | 1461.56 | 35.82 9.31 340.97 0.00 2.75 5.11 25.52 603.71 3.64 45.04 13.37 83.13
LPO1-D5 | 1403.61 | 43.78 9.10 329.67 0.00 2.73 4.95 24.72 558.59 291 43.74 10.18 78.91
QQ 410.35 0.49 3.12 344.15 0.83 2.95 0.00 68.53 278.38 11.30 47.99 17.62 132.30
QQ-D1 | 385.70 1.36 4.07 340.42 0.60 2.83 0.00 68.06 285.92 11.32 49.19 18.05 131.46
QQ-D2 | 383.02 4.85 431 348.41 0.00 2.87 0.00 69.90 288.89 11.40 50.04 17.88 128.30
QQ-D3 | 37735 7.24 4.66 347.97 0.57 2.87 1.48 69.78 283.19 11.44 49.22 17.48 128.53

BYR2 s b BRORAE S AT S B AE M R AR X

Table S2 Genus-level distribution of major microbes in the hot spring samples collected from Tengchong

B K EYFh HMZ HMZ-D! | HMZ-D2 | HMZ-D3 | LPOI LPOI-D1 | LPO1-D2 | LP01-D3 | LP01-D4 | LPOI-D5 | QQ QQ-DI QQ-D2 | QQ-D3

Candidatus Nitrosocaldus | 8.2E-05 | 1.0E-04 | 8.6E-04 | 8.5E-03 | 9.2E-04 | 9.5E-03 | 1.5E-02 | 6.9E-02 | 1.9E-02 | 1.4E-02 | 2.1E-01 | 1.8E-01 | 4.0E-02 | 6.1E-02

Thermus 1.9E-03 | 8.8E-02 | 2.1E-01 | 4.6E-02 | 6.2E-03 | 2.9E-04 | 2.5E-04 | 2.3E-04 | 2.1E-04 | 1.5E-03 | 6.9E-03 | 1.1E-02 | 7.7E-04 | 7.5E-04
Hydrogenobacter 1.4E-04 | 4.0E-02 | 1.1E-01 | 3.7E-02 | 1.1E-02 | 7.5E-03 | 6.6E-04 | 1.5E-04 | 4.0E-04 | 4.1E-02 | 3.0E-02 | 1.8E-03 | 5.7E-04 | 6.7E-04
Chloroflexus 4.7E-04 | 3.9E-04 | 3.6E-02 | 6.1E-02 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 3.5E-02 | 1.5E-02 | 1.1E-01 | 8.2E-02

Meiothermus 7.8E-02 | 2.8E-04 | 7.1E-04 | 7.8E-04 | 0.0E+00 | 7.4E-05 | 6.5E-05 | 4.8E-05 | 3.2E-05 | 2.1E-04 | 7.4E-03 | 3.2E-02 | 9.0E-02 | 5.2E-02




Caldimicrobium 4.1E-04 | 6.9E-02 | 2.2E-03 | 7.7E-04 | 3.0E-05 | 3.4E-04 | 1.8E-04 | 1.4E-04 | 9.9E-05 | 3.1E-04 | 43E-04 | 2.6E-04 | 3.1E-04 | 2.7E-04
Candidatus_Caldiarchaeum | 0.0E+00 | 1.1E-03 | 1.3E-03 | 8.2E-05 | 7.1E-04 | 3.4E-02 | 8.4E-03 | 9.2E-03 | 2.1E-02 | 5.1E-02 | 2.8E-02 | 2.8E-03 | 2.3E-04 | 2.5E-04
Fervidobacterium 1.6E-04 | 2.0E-02 | 4.7E-02 | 4.1E-03 | 1.5E-05 | 6.7E-04 | 2.0E-04 | 3.8E-05 | 5.9E-04 | 44E-04 | 5.1E-04 | 1.8E-03 | 1.6E-04 | 8.6E-05
Ignavibacterium 9.0E-05 | 0.0E+00 | 3.7E-04 | 1.5E-04 | 2.1E-04 | 4.0E-03 | 2.1E-02 | 4.3E-02 | 3.5E-02 | 6.6E-04 | 2.1E-04 | 6.9E-04 | 2.2E-03 | 1.9E-03
Ralstonia 5.7E-04 | 8.7E-04 | 3.7E-04 | 3.4E-04 | 2.1E-03 | 4.1E-04 | 3.9E-04 | 5.2E-04 | 3.5E-04 | 6.0E-04 | 1.8E-03 | 3.3E-02 | 5.0E-03 | 5.2E-03
Thermodesulfovibrio 7.9E-04 | 7.9E-05 | 1.2E-03 | 2.2E-02 | 1.4E-04 | 1.0E-02 | 2.4E-02 | 1.5E-02 | 2.2E-02 | 1.1E-03 | 0.0E+00 | 0.0E+00 | 4.8E-05 | 0.0E+00
Ignisphaera 7.3E-06 | 1.5E-04 | 5.9E-06 | 8.2E-06 | 2.2E-02 | 1.6E-04 | 1.5E-04 | 9.7E-05 | 2.0E-04 | 2.6E-04 | 2.6E-04 | 2.0E-04 | 5.3E-05 | 3.0E-05
Gemmata 0.0E+00 | 0.0E+00 | 2.7E-05 | 3.6E-04 | 1.0E-04 | 7.5E-05 | 1.9E-05 | 1.2E-04 | 2.9E-05 | 2.9E-04 | 1.1E-02 | 2.0E-02 | 4.9E-03 | 3.6E-03
Others 9.2E-01 | 7.8E-01 | 5.8E-01 | 8.2E-01 | 9.6E-01 | 9.3E-01 | 9.3E-01 | 8.6E-01 | 9.0E-01 | 8.9E-01 | 6.7E-01 | 7.0E-01 | 7.4E-01 | 7.9E-01




