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Supplementary Figure S1: Rarefaction curves of alpha diversity for Bacteria (a) and Archaea (b). Abbreviations are as indicated in Table 2.
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Supplementary Figure S2: Proportions of 16S tags related to major bacterial (a, b, c) and archaeal (d, e, f) phyla/class levels as indicated by reference-based and de novo (a, d), only de novo (b, e) and only reference-based (c, f) sequences. For clarity, small groups, i.e. abundance less than 5%, were grouped.
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Supplementary Figure S3: Proportions of 16S tags related to bacterial orders as indicated by reference-based and de novo (a), only de novo (b) and only reference-based (c) sequences. For clarity, small groups, i.e. abundance less than 10%, were grouped.
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Supplementary Figure S4: Proportions of 16S tags related to bacterial (a, b, c) and archaeal (d, e, f) genera as indicated by reference-based and de novo (a, d), only de novo (b, e) and only reference-based (c, f) sequences. For clarity, small bacterial and archaeal groups, i.e., abundance less than 10% and 5%, respectively, were grouped. 
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Supplementary Table S1: Counts, OTUs and proportions of de novo and reference-based sequences in this study and external studies.
	This study
	de novo
	reference-based

	Bacteria
	
	
	
	

	Site
	count
	proportions
	count
	proportions

	RF1
	88234
	13.96%
	543656
	86.04%

	RF4
	111310
	16.37%
	568608
	83.63%

	F5
	68056
	8.35%
	747241
	91.65%

	F1
	326134
	43.05%
	431484
	56.95%

	S8
	196829
	36.28%
	345651
	63.72%

	S1
	461601
	50.16%
	458657
	49.84%

	S2
	42960
	6.93%
	576511
	93.07%

	S7
	262856
	45.71%
	312239
	54.29%

	F9
	142436
	15.86%
	755411
	84.14%

	S3
	468548
	50.82%
	453337
	49.18%

	F6
	399847
	40.79%
	580422
	59.21%

	S5
	235043
	36.86%
	402554
	63.14%

	S6
	90408
	15.05%
	510487
	84.95%

	S4
	298842
	41.67%
	418353
	58.33%

	 
	 
	 
	 
	 

	Total unique
	3193104
	31.01%
	7104611
	68.99%

	 

	 
	 
	 
	 

	Site
	OTUs
	proportions
	OTUs
	proportions

	RF1
	8104
	79.82%
	2049
	20.18%

	RF4
	10265
	84.05%
	1948
	15.95%

	F5
	6775
	78.75%
	1828
	21.25%

	F1
	34862
	93.47%
	2436
	6.53%

	S8
	3822
	89.4%
	453
	10.6%

	S1
	22481
	94.2%
	1385
	5.8%

	S2
	1145
	61.2%
	726
	38.8%

	S7
	13199
	94.2%
	812
	5.8%

	F9
	15406
	86.11%
	2486
	13.89%

	S3
	19505
	93.38%
	1383
	6.62%

	F6
	22960
	90.63%
	2373
	9.37%

	S5
	9006
	94.24%
	550
	5.76%

	S6
	4182
	91.45%
	391
	8.55%

	S4
	14143
	93.37%
	1005
	6.63%

	 
	 
	 
	 
	 

	Total unique
	134785
	95.74%
	6000
	4.26%




	This study
	de novo
	reference-based

	Archaea
	
	
	
	

	Site
	count
	proportions
	count
	proportions

	ARF1
	73824
	9.63%
	692729
	90.37%

	ARF4
	84974
	13.25%
	556388
	86.75%

	AF5
	49950
	5.68%
	829840
	94.32%

	AF1
	497021
	52.86%
	443264
	47.14%

	AS8
	74121
	23.51%
	241167
	76.49%

	AS1
	1049878
	92.02%
	91048
	7.98%

	AS7
	389496
	77.21%
	114996
	22.79%

	AF9
	53097
	5.09%
	991020
	94.91%

	AS3
	289600
	33.94%
	563619
	66.06%

	AF6
	374874
	38.78%
	591874
	61.22%

	AS5
	113750
	27.08%
	306265
	72.92%

	AS6
	23164
	5.48%
	399421
	94.52%

	AS4
	170510
	24.45%
	526738
	75.55%

	 
	
	
	
	

	Total unique
	3244259
	33.82%
	6348369
	66.18%

	 

	 
	
	
	

	Site
	OTUs
	proportions
	OTUs
	proportions

	ARF1
	12393
	96.65%
	429
	3.35%

	ARF4
	12992
	97.69%
	307
	2.31%

	AF5
	8433
	97.35%
	230
	2.65%

	AF1
	28186
	97.61%
	689
	2.39%

	AS8
	7686
	98.05%
	153
	1.95%

	AS1
	22193
	98.26%
	392
	1.74%

	AS7
	6001
	96.06%
	246
	3.94%

	AF9
	10361
	96.74%
	349
	3.26%

	AS3
	12983
	98.36%
	216
	1.64%

	AF6
	13436
	96.36%
	507
	3.64%

	AS5
	8047
	98.21%
	147
	1.79%

	AS6
	6940
	98.34%
	117
	1.66%

	AS4
	10002
	97.61%
	245
	2.39%

	 
	
	
	
	

	Total unique
	119957
	98.87%
	1376
	1.13%



Abbreviations as in Table 2, “A” means Archaea




	Gonnella, et al. (2016)1
	de novo
	reference-based

	Bacteria
	
	
	
	

	Site
	count
	proportions
	count
	proportions

	WA1
	444715
	26.05%
	1262271
	73.95%

	WA2
	115093
	19.42%
	477527
	80.58%

	C
	166259
	14.31%
	995934
	85.69%

	D
	109793
	7.91%
	1278282
	92.09%

	FC
	83276
	16.02%
	436552
	83.98%

	SP
	569573
	33.42%
	1134894
	66.58%

	L1
	1183014
	38.61%
	1880926
	61.39%

	L2
	846459
	36.67%
	1462142
	63.33%

	L3
	1470421
	41.12%
	2105847
	58.88%

	L5
	721424
	26.03%
	2050228
	73.97%

	I2A
	68076
	8.06%
	776489
	91.94%

	I2B
	316746
	11.28%
	2490065
	88.72%

	I2C
	104758
	9.33%
	1018476
	90.67%

	I2D
	351164
	19.11%
	1486883
	80.89%

	I2E
	232352
	11.65%
	1762379
	88.35%

	N
	195074
	8.4%
	2126922
	91.6%

	OO
	1463501
	18.52%
	6437940
	81.48%

	 
	
	
	
	

	Total unique
	8441698
	22.44%
	29183757
	77.56%

	 

	 
	 
	 
	

	Site
	OTUs
	proportions
	OTUs
	proportions

	WA1
	6153
	86.54%
	957
	13.46%

	WA2
	3030
	76.23%
	945
	23.77%

	C
	5577
	83.15%
	1130
	16.85%

	D
	5968
	80.31%
	1463
	19.69%

	FC
	2908
	73.64%
	1041
	26.36%

	SP
	5925
	83.27%
	1190
	16.73%

	L1
	17149
	88.09%
	2318
	11.91%

	L2
	16044
	89.4%
	1902
	10.6%

	L3
	17084
	90.55%
	1783
	9.45%

	L5
	17426
	90.74%
	1778
	9.26%

	I2A
	2594
	75.08%
	861
	24.92%

	I2B
	9811
	80.74%
	2340
	19.26%

	I2C
	2934
	74.32%
	1014
	25.68%

	I2D
	4739
	79.12%
	1251
	20.88%

	I2E
	5937
	78.13%
	1662
	21.87%

	N
	6357
	79%
	1690
	21%

	OO
	13049
	87.02%
	1947
	12.98%

	 
	
	
	
	

	Total unique
	68081
	92.37%
	5623
	7.63%



	Flores, et al. (2011) 2
	de novo
	reference-based

	Bacteria
	
	
	
	

	Site
	count
	proportions
	count
	proportions

	Rb-1
	457
	4.95%
	8770
	95.05%

	Rb-2
	1818
	40.82%
	2636
	59.18%

	Rb-4
	447
	4.61%
	9251
	95.39%

	Rb-5
	304
	2.9%
	10191
	97.1%

	Rb-6
	3070
	37.64%
	5087
	62.36%

	LS-10
	983
	18.14%
	4437
	81.86%

	Rb-3
	2006
	25%
	6017
	75%

	LS-7
	1403
	15.75%
	7507
	84.25%

	LS-8
	2095
	28.61%
	5227
	71.39%

	LS-9
	1150
	15.65%
	6200
	84.35%

	LS-11
	1606
	18.58%
	7037
	81.42%

	LS-12
	1057
	27.12%
	2841
	72.88%

	 
	
	
	
	

	Total unique
	16396
	17.90%
	75201
	82.10%

	 

	 
	 
	 
	 

	Site
	OTUs
	proportions
	OTUs
	proportions

	Rb-1
	34
	37.78%
	56
	62.22%

	Rb-2
	78
	51.66%
	73
	48.34%

	Rb-4
	33
	30.28%
	76
	69.72%

	Rb-5
	45
	25.14%
	134
	74.86%

	Rb-6
	21
	16.15%
	109
	83.85%

	LS-10
	49
	41.53%
	69
	58.47%

	Rb-3
	114
	47.7%
	125
	52.3%

	LS-7
	125
	56.31%
	97
	43.69%

	LS-8
	116
	47.15%
	130
	52.85%

	LS-9
	41
	32.8%
	84
	67.2%

	LS-11
	41
	44.57%
	51
	55.43%

	LS-12
	31
	26.96%
	84
	73.04%

	 
	
	
	
	

	Total unique
	333
	47.98%
	361
	52.02%









	Sogin, et al. (2006)3
	de novo
	reference-based

	Bacteria
	
	
	
	

	Site
	count
	proportions
	count
	proportions

	115R
	1457
	9%
	14730
	91%

	137
	1588
	11.48%
	12240
	88.52%

	138
	1336
	10.31%
	11617
	89.69%

	53R
	1450
	11.41%
	11263
	88.59%

	55R
	1455
	14.96%
	8268
	85.04%

	112R
	2590
	17.07%
	12584
	82.93%

	 
	
	
	
	

	Total unique
	9876
	12.26%
	70702
	87.74%

	 

	 
	 
	 
	 

	Site
	OTUs
	proportions
	OTUs
	proportions

	115R
	463
	46.53%
	532
	53.47%

	137
	376
	40.43%
	554
	59.57%

	138
	405
	43.78%
	520
	56.22%

	53R
	479
	48.04%
	518
	51.96%

	55R
	379
	44.33%
	476
	55.67%

	112R
	540
	50.42%
	531
	49.58%

	 
	
	
	
	

	Total unique
	1367
	55.25%
	1107
	44.75%




	Zhang, et al. (2016)4 
	de novo
	reference-based

	Bacteria
	
	
	
	

	Site
	count
	proportions
	count
	proportions

	TVG4
	2279
	4.99%
	43392
	95.01%

	TVG11
	2635
	7.65%
	31814
	92.35%

	 
	
	
	
	

	Total unique
	4914
	6.13%
	75206
	93.87%

	 

	 
	 
	 
	 

	Site
	OTUs
	proportions
	OTUs
	proportions

	TVG4
	569
	34.63%
	1074
	65.37%

	TVG11
	482
	40.1%
	720
	59.9%

	 
	
	
	
	

	Total unique
	676
	37.66%
	1119
	62.34%



	Huber, et al. (2007)5
	de novo
	reference-based

	Universe
	
	
	
	

	Site
	count
	proportions
	count
	proportions

	FS312
	60143
	13.76%
	376837
	86.24%

	FS396
	93469
	38.03%
	152324
	61.97%

	 
	
	
	
	

	Total
	153612
	22.50%
	529161
	77.50%

	 

	 
	 
	 
	 

	Site
	OTUs
	proportions
	OTUs
	proportions

	FS312
	4144
	67.99%
	1951
	32.01%

	FS396
	1729
	61.68%
	1074
	38.32%

	 
	
	
	
	

	Total unique
	4967
	70.31%
	2097
	29.69%






	Jaeschke, et al. (2012)6 
	de novo
	reference-based

	Universe
	
	
	
	

	Site
	count
	proportions
	count
	proportions

	GS08
	2007
	47.49%
	2219
	52.51%

	 

	 
	 
	 
	 

	Site
	OTUs
	proportions
	OTUs
	proportions

	GS08
	47
	58.02%
	34
	41.98%
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	Flores, et al. (2011) 2
	de novo
	reference-based

	Archaea
	
	
	
	

	Site
	count
	proportions
	count
	proportions

	Rb5A
	291
	6.17%
	4426
	93.83%

	LS10
	1117
	78.22%
	311
	21.78%

	LS7A
	2236
	58.58%
	1581
	41.42%

	LS8A
	870
	65.17%
	465
	34.83%

	Rb2A
	3117
	57.72%
	2283
	42.28%

	Rb6A
	2382
	47.39%
	2644
	52.61%

	LS11
	2592
	54.66%
	2150
	45.34%

	 
	
	
	
	

	Total unique
	12605
	47.63%
	13860
	52.37%

	 

	 
	 
	 
	 

	Site
	OTUs
	proportions
	OTUs
	proportions

	Rb5A
	39
	40.62%
	57
	59.38%

	LS10
	43
	53.75%
	37
	46.25%

	LS7A
	140
	66.35%
	71
	33.65%

	LS8A
	85
	61.15%
	54
	38.85%

	Rb2A
	117
	62.23%
	71
	37.77%

	Rb6A
	34
	44.16%
	43
	55.84%

	LS11
	59
	55.14%
	48
	44.86%

	 
	
	
	
	

	Total unique
	276
	60.93%
	177
	39.07%

















	Flores, et al. (2012) 7
	de novo
	reference-based

	Archaea
	
	
	
	

	Site
	count
	proportions
	count
	proportions

	F12-TG
	1975
	13.67%
	12475
	86.33%

	F12-LB
	16501
	19.38%
	68644
	80.62%

	F12-GB
	13583
	24.07%
	42854
	75.93%

	F12-LS
	1766
	10.64%
	14830
	89.36%

	F12-RB
	3200
	11.22%
	25315
	88.78%

	F12-VF
	1994
	16.48%
	10109
	83.52%

	F12-MH
	4025
	20.17%
	15929
	79.83%

	 
	
	
	
	

	Total unique
	43044
	18.46%
	190156
	81.54%

	 

	 
	 
	 
	 

	Site
	OTUs
	proportions
	OTUs
	proportions

	F12-TG
	70
	55.12%
	57
	44.88%

	F12-LB
	456
	68.26%
	212
	31.74%

	F12-GB
	488
	70.42%
	205
	29.58%

	F12-LS
	106
	54.08%
	90
	45.92%

	F12-RB
	108
	52.17%
	99
	47.83%

	F12-VF
	107
	60.11%
	71
	39.89%

	F12-MH
	149
	54.18%
	126
	45.82%

	 
	
	
	
	

	Total unique
	888
	74.25%
	308
	25.75%



	Zhang, et al. (2016)4 
	de novo
	reference-based

	Archaea
	
	
	
	

	Site
	count
	proportions
	count
	proportions

	(A)TVG11
	8468
	10.31%
	73657
	89.69%

	(A)TVG4
	47024
	26.48%
	130548
	73.52%

	 
	
	
	
	

	Total unique
	55492
	21.37%
	204205
	78.63%

	 

	 
	 
	 
	 

	Site
	OTUs
	proportions
	OTUs
	proportions

	(A)TVG11
	624
	82.21%
	135
	17.79%

	(A)TVG4
	891
	91.86%
	79
	8.14%

	 
	
	
	
	

	Total unique
	1283
	89.91%
	144
	10.09%



Supplementary Table S2: exclusive bacterial and archaeal OTUs present in active versus inactive chimneys.
Supplementary Table S3: exclusive bacterial and archaeal OTUs present in inactive chimneys versus all other samples.
Supplementary Table S4: exclusive bacterial and archaeal OTUs present in open ocean versus all chimneys samples.
Supplementary Table S5: significant differences between counts in distinct bacterial and archaeal groups found in relation to habitat types.
Supplementary Table S6: significant differences between counts in distinct bacterial and archaeal groups found in relation to mineralogy.
Supplementary Table S7: rare species in Kairei and Pelagia fields.
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‘mambiguous taxa DHVEG-2 (Euryarchaeota, Thermoplasmata) low ab./other Thermoplasmatales (Euryarchaeota, Thermoplasmata)
low ab./other Marine Group Il (Euryarchaeota, Thermoplasmata) mlow ab./other Marine Group Iil (Euryarchaeota, Thermoplasmata)

oThermococeus (Euryarchaeota, Thermococcales) ‘mMethanothermococcus (Euryarchacota, Methanococcales)

‘mMethanocaldococeus (Euryarchaeota, Methanococcales) Glow ab./other Methanococcaceae (Euryarchaeota, Methanococcales)
mArchaeoglobus (Euryarchaeota, Archaeoglobales) Suncultured Archacoglobaceae (Euryarchaeota, Archaeoglobales)

Dlow ab.Jother Euryarchaeota muncultured Desulfurococcaceae (Crenarchaeota, Thermoprotei, Desulfurococeales)
mlow ab.Jother Desulfurococcales (Crenarchaeota, Thermoprotei, Desulfurococcales)  muncultured archaeon (Marine Benthic Group E)

mCandidatus Nitrosopumilus (Thaumarchaeota, Marine Group 1) Suncultured archaeon (Thaumarchaeota, Marine Group I)
Slow ab /other (Thaumarchaeota, Marine Group I) mambiguous taxa (Thaumarchaeota, Marine Benthic Group A)
@Nanoarchaeum (Nanoarchaeota) Buncultured archaeon (Woesearchaeota, DHVEG-6)

low ab./other (Woesearchaeota, DHVEG-6) Slow ab./unassigned




