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Order Euryalida Lamarck, 1816

Family Asteronychidae Ljungman, 1867

Genus Asteronyx Müller & Troschel, 1842

Asteronyx gen. inc. 

Material    

a. taxonConceptID: Asteronyx gen. inc.; kingdom: Animalia; phylum: Echinodermata; class: 

Ophiuroidea; order: Euryalida; family: Asteronychidae; taxonRank: Genus; genus: 

Asteronyx; scientificNameAuthorship: Müller & Troschel, 1842; waterBody: Indian Ocean; 

stateProvince: South East Indian Ridge; locality: Vent site 6; verbatimLocality: Cluster 12; 

maximumDepthInMeters: 2374; locationRemarks: RV Pelagia Cruise INDEX2018 Leg 2; 

geodeticDatum: WGS84; coordinateUncertaintyInMeters: 24; eventDate: 2018-11-25; 

eventTime: 8:14:41 am; year: 2018; fieldNumber: INDEX2018-67ROPOS; 

individualCount: 1; lifeStage: Adult; preparations: Imaged only; behavior: sitting on coral

stalk; recordedBy: ROPOS.COM; occurrenceStatus: present; associatedMedia: 

R2097_00145.jpg; identifiedBy: Sabine Stöhr; identificationRemarks: Identified only from

imagery; identificationQualifier: gen. inc.; language: en; institutionCode: DZMB; 

datasetName: INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 187 

Figure 186.  

Amphilepidida ord. inc. in situ in the surrounding area of the vent site 4 hydrothermal vent field

in Cluster 5 of the INDEX area. Image corresponds with the data (Image attribution: BGR).
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Order Ophiacanthida O’Hara, Hugall, Thuy, Stöhr & Martynov, 2017

Ophiacanthida ord. inc. 

Material    

a. taxonConceptID: Ophiacanthida ord. inc.; kingdom: Animalia; phylum: Echinodermata; 

class: Ophiuroidea; order: Ophiacanthida; taxonRank: Order; scientificNameAuthorship: 

O'Hara, Hugall, Thuy, Stöhr & Martynov, 2017; waterBody: Indian Ocean; stateProvince: 

South East Indian Ridge; locality: Vent site 5; verbatimLocality: Cluster 11; 

maximumDepthInMeters: 2909; locationRemarks: RV Pelagia Cruise INDEX2018 Leg 2; 

geodeticDatum: WGS84; coordinateUncertaintyInMeters: 29; eventDate: 2018-11-29; 

eventTime: 10:07:41 am; year: 2018; fieldNumber: INDEX2018-75ROPOS; fieldNotes: 

1.7°C, 34.7 ppt; individualCount: 1; lifeStage: Adult; preparations: Imaged only; behavior: 

sitting on porifera; recordedBy: ROPOS.COM; occurrenceStatus: present; 

associatedMedia: R2101_00144.jpg; identifiedBy: Sabine Stöhr; identificationRemarks: 

Identified only from imagery; identificationQualifier: ord. inc.; language: en; 

institutionCode: DZMB; datasetName: INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 188 

Figure 187.  

Asteronyx gen. inc. in situ at the border of the vent site 6 hydrothermal vent field in Cluster 12

of the INDEX area. Image corresponds with the data (Image attribution: BGR).
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Order Ophiurida Müller & Troschel, 1840 sensu O’Hara et al., 2017

Genus Ophiophyllum Lyman, 1878

Ophiophyllum petilum sp. inc. Lyman, 1878 

Material    

a. scientificName: Ophiophyllum petilum; taxonConceptID: Ophiophyllum petilum sp. inc.; 

taxonID: I18_1297; scientificNameID: -; kingdom: Animalia; phylum: Echinodermata; 

class: Ophiuroidea; order: Ophiurida; taxonRank: Species; genus: Ophiophyllum; 

scientificNameAuthorship: Lyman, 1878; waterBody: Indian Ocean; stateProvince: South

East Indian Ridge; locality: Vent site 5; verbatimLocality: Cluster 11; 

maximumDepthInMeters: 2943; locationRemarks: RV Pelagia Cruise INDEX2018 Leg 2; 

geodeticDatum: WGS84; coordinateUncertaintyInMeters: 30; eventDate: 2018-12-01; 

eventTime: 9:41:50 am; year: 2018; fieldNumber: INDEX2018-80ROPOS; fieldNotes: 

1.7°C, 34.7 ppt; individualCount: 1; lifeStage: Adult; preparations: DNA voucher and

animal stored in 96% ethanol; behavior: on seafloor; recordedBy: ROPOS.COM; 

occurrenceStatus: present; associatedMedia: R2102_00129.jpg; associatedOccurrences:

none; associatedSequences: COI; identifiedBy: Sabine Stöhr; identificationRemarks: 

Identified by morphology and DNA of collected specimen; identificationQualifier: sp. inc.; 

language: en; institutionCode: DZMB; collectionCode: I18_080RO_A_004; datasetName: 

INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 189 

Figure 188.  

Ophiacanthida ord. inc. in situ in the surrounding area of the vent site 5 hydrothermal vent field

in Cluster 11 of the INDEX area. Image corresponds with the data (Image attribution: BGR).
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Family Ophiosphalmidae O’Hara, Stöhr, Hugall, Thuy & Martynov, 2018

Genus Ophiosphalma H.L. Clark, 1941

Ophiosphalma gen. inc. 

Material    

a. taxonConceptID: Ophiosphalma gen. inc.; kingdom: Animalia; phylum: Echinodermata; 

class: Ophiuroidea; order: Ophiurida; family: Ophiosphalmidae; taxonRank: Genus; 

genus: Ophiosphalma; scientificNameAuthorship: H.L. Clark, 1941; waterBody: Indian

Ocean; stateProvince: South East Indian Ridge; locality: Vent site 6; verbatimLocality: 

Cluster 12; maximumDepthInMeters: 2458; locationRemarks: RV Pelagia Cruise

INDEX2018 Leg 2; geodeticDatum: WGS84; coordinateUncertaintyInMeters: 25; 

eventDate: 2018-11-22; eventTime: 5:52:04 am; year: 2018; fieldNumber: 

INDEX2018-61ROPOS; fieldNotes: 1.8°C, 34.7 ppt; individualCount: 1; lifeStage: Adult; 

preparations: Imaged only; behavior: on seafloor; recordedBy: ROPOS.COM; 

occurrenceStatus: present; associatedMedia: R2094_01004.jpg; identifiedBy: Sabine

Stöhr; identificationRemarks: Identified only from imagery; identificationQualifier: gen.

inc.; language: en; institutionCode: DZMB; datasetName: INDEX; basisOfRecord: Human

Observation 

Notes:  Fig. 190 

Figure 189.  

Ophiophyllum petilum sp. inc. in situ (a) and sampled specimen (b) in the surrounding area of

the vent site 5 hydrothermal vent field in Cluster 11 of the INDEX area. Image corresponds

with the data (Image attribution: BGR).

 

208 Gerdes K et al

https://arpha.pensoft.net/zoomed_fig/7128115
https://arpha.pensoft.net/zoomed_fig/7128115
https://arpha.pensoft.net/zoomed_fig/7128115
https://doi.org/10.3897/BDJ.9.e69955.figure189
https://doi.org/10.3897/BDJ.9.e69955.figure189
https://doi.org/10.3897/BDJ.9.e69955.figure189


Ophiosphalma armigerum sp. inc. (Lyman, 1878) 

Material    

a. scientificName: Ophiosphalma armigerum; taxonConceptID: Ophiosphalma armigerum

sp. inc.; taxonID: I18_0990; kingdom: Animalia; phylum: Echinodermata; class: 

Ophiuroidea; order: Ophiurida; family: Ophiosphalmidae; taxonRank: Species; genus: 

Ophiosphalma; scientificNameAuthorship: (Lyman, 1878); waterBody: Indian Ocean; 

stateProvince: South East Indian Ridge; locality: Vent site 6; verbatimLocality: Cluster 12; 

maximumDepthInMeters: 2498; locationRemarks: RV Pelagia Cruise INDEX2018 Leg 2; 

geodeticDatum: WGS84; coordinateUncertaintyInMeters: 25; eventDate: 2018-11-20; 

eventTime: 9:22:46 am; year: 2018; fieldNumber: INDEX2018-57ROPOS; fieldNotes: 

1.8°C, 34.7 ppt; individualCount: 1; lifeStage: Adult; preparations: DNA voucher and

animal stored freeze dried; behavior: on seafloor; recordedBy: ROPOS.COM; 

occurrenceStatus: present; associatedMedia: R2092_00505.jpg; identifiedBy: Sabine

Stöhr; identificationRemarks: Identified by morphology and DNA of collected specimen; 

identificationQualifier: sp. inc.; language: en; institutionCode: DZMB; collectionCode: 

I18_057RO_PC6_001; datasetName: INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 191 

Figure 190.  

Ophiosphalma gen. inc. in situ in the surrounding area of the vent site 6 hydrothermal vent

field in Cluster 12 of the INDEX area. Image corresponds with the data (Image attribution:

BGR).
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Phylum Hemichordata Bateson, 1885

Class Enteropneusta Gegenbaur, 1870

Order Enteropneusta 

Family  Torquaratoridae  Holland,  Clague,  Gordon,  Gebruk,  Pawson  &
Vecchione, 2005

Torquaratoridae fam. inc. 

Material    

a. taxonConceptID: Torquaratoridae fam. inc.; kingdom: Animalia; phylum: Hemichordata; 

class: Enteropneusta; order: Enteropneusta; family: Torquaratoridae; taxonRank: Family; 

scientificNameAuthorship: Holland, Clague, Gordon, Gebruk, Pawson & Vecchione, 2005;

waterBody: Indian Ocean; stateProvince: South East Indian Ridge; locality: SEIR; 

verbatimLocality: Cluster 9; maximumDepthInMeters: 3356; locationRemarks: RV Pelagia

Cruise INDEX2014 Leg 1; geodeticDatum: WGS84; coordinateUncertaintyInMeters: 36; 

eventDate: 2014-11-28; eventTime: 12:45:42 pm; year: 2014; fieldNumber: 

INDEX2014-44VS; fieldNotes: 1.7°C; individualCount: 1; lifeStage: Adult; preparations: 

Imaged only; behavior: on sediment; recordedBy: NIOZ; occurrenceStatus: present; 

associatedMedia: 20141128124542012.jpg; identifiedBy: Terue C. Kihara, Klaas Gerdes; 

identificationRemarks: Identified only from imagery; identificationQualifier: fam. inc.; 

language: en; institutionCode: DZMB; datasetName: INDEX; basisOfRecord: Human

Observation 

Figure 191.  

Ophiosphalma armigerum sp. inc. in situ (a) and sampled specimen (b) at the Rodriguez Triple

Junction in Cluster 12 of the INDEX area. Image corresponds with the data (Image attribution:

BGR).
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Notes:  Fig. 192 

Phylum Mollusca 

Class Bivalvia Linnaeus, 1758

Order Mytilida Ferussac, 1822

Family Mytilidae Rafinesque, 1815

Genus Bathymodiolus Kenk & B. R. Wilson, 1985

Bathymodiolus septemdierum sp. inc. Hashimoto & Okutani, 1994 

Material    

a. scientificName: Bathymodiolus septemdierum; taxonConceptID: Bathymodiolus 

septemdierum sp. inc.; kingdom: Animalia; phylum: Mollusca; class: Bivalvia; order: 

Mytilida; family: Mytilidae; taxonRank: Species; genus: Bathymodiolus; 

scientificNameAuthorship: Hashimoto & Okutani, 1994; waterBody: Indian Ocean; 

stateProvince: South East Indian Ridge; locality: Vent site 3; verbatimLocality: Cluster 12; 

maximumDepthInMeters: 2537; locationRemarks: RV Pelagia Cruise INDEX2018 Leg 2; 

geodeticDatum: WGS84; coordinateUncertaintyInMeters: 26; eventDate: 2018-11-26; 

eventTime: 10:47:02 am; year: 2018; fieldNumber: INDEX2018-70ROPOS; fieldNotes: 

1.8°C, 34.7 ppt; individualCount: 100; lifeStage: Adult; preparations: Imaged only; 

behavior: on sulphides; recordedBy: ROPOS.COM; occurrenceStatus: present; 

associatedMedia: R2098_00281.jpg; identifiedBy: Leon Hoffman; identificationRemarks: 

Figure 192.  

Torquaratoridae fam. inc. in situ at the South East Indian Ridge in Cluster 9 of the INDEX area.

Image corresponds with the data (Image attribution: BGR).
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Identified only from imagery; identificationQualifier: sp. inc.; language: en; institutionCode:

DZMB; datasetName: INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 193 

Class Cephalopoda Cuvier, 1795

Order Octopoda Leach, 1818

Family Bathypolypodidae Robson, 1929

Genus Bathypolypus Grimpe, 1921

Bathypolypus sp. indet. 

Material    

a. taxonConceptID: Bathypolypus sp. indet.; kingdom: Animalia; phylum: Mollusca; class: 

Cephalopoda; order: Octopoda; family: Bathypolypodidae; taxonRank: Genus; genus: 

Bathypolypus; scientificNameAuthorship: Grimpe, 1921; waterBody: Indian Ocean; 

stateProvince: South East Indian Ridge; locality: Vent site 5; verbatimLocality: Cluster 11; 

maximumDepthInMeters: 2908; locationRemarks: RV Pelagia Cruise INDEX2018 Leg 2; 

geodeticDatum: WGS84; coordinateUncertaintyInMeters: 29; eventDate: 2018-11-28; 

eventTime: 6:31:00 am; year: 2018; fieldNumber: INDEX2018-73ROPOS; fieldNotes: 

1.7°C, 34.7 ppt; lifeStage: Adult; preparations: Imaged only; behavior: Crawling on

seafloor; recordedBy: ROPOS.COM; occurrenceStatus: present; associatedMedia: 

R2100_00033.jpg; identifiedBy: Kathrin Bolstad; identificationRemarks: Identified only

Figure 193.  

Bathymodiolus septemdierum sp. inc. in situ within the vent site 3 hydrothermal vent field in

Cluster 12 of the INDEX area. Image corresponds with the data (Image attribution: BGR and

GEOMAR).
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from imagery; identificationQualifier: sp. indet.; language: en; institutionCode: DZMB; 

datasetName: INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 194 

Family Cirroteuthidae Keferstein, 1866

Genus Cirroteuthis Eschricht, 1838

Cirroteuthis sp. indet. 

Material    

a. taxonConceptID: Cirroteuthis sp. indet.; kingdom: Animalia; phylum: Mollusca; class: 

Cephalopoda; order: Octopoda; family: Cirroteuthidae; taxonRank: Genus; genus: 

Cirroteuthis; scientificNameAuthorship: Eschricht, 1838; waterBody: Indian Ocean; 

stateProvince: Rodriguez Triple Junction; locality: Vent site 4; verbatimLocality: Cluster 5; 

maximumDepthInMeters: 2412; locationRemarks: RV Pelagia Cruise INDEX2018 Leg 2; 

geodeticDatum: WGS84; coordinateUncertaintyInMeters: 23; eventDate: 2018-12-10; 

eventTime: 9:47:41 am; year: 2018; fieldNumber: INDEX2018-97ROPOS; fieldNotes: 

1.9°C, 34.7 ppt; lifeStage: Adult; preparations: Imaged only; behavior: Swimming; 

recordedBy: ROPOS.COM; occurrenceStatus: present; associatedMedia: 

R2106_00183.jpg; identifiedBy: Kathrin Bolstad; identificationRemarks: Identified only

from imagery; identificationQualifier: sp. indet.; language: en; institutionCode: DZMB; 

datasetName: INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 195 

Figure 194.  

Bathypolypus sp. indet. in situ in the surrounding of the vent site 5 hydrothermal vent field in

Cluster 11 of the INDEX area. Image corresponds with the data (Image attribution: BGR).

 

Megafauna of the German exploration licence area for seafloor massive sulphides ... 213

https://arpha.pensoft.net/zoomed_fig/7132808
https://arpha.pensoft.net/zoomed_fig/7132808
https://arpha.pensoft.net/zoomed_fig/7132808
https://doi.org/10.3897/BDJ.9.e69955.figure194
https://doi.org/10.3897/BDJ.9.e69955.figure194
https://doi.org/10.3897/BDJ.9.e69955.figure194


Family Opisthoteuthidae Verrill, 1896

Genus Grimpoteuthis Robson, 1932

Grimpoteuthis gen. inc. 

Material    

a. taxonConceptID: Grimpoteuthis gen. inc.; kingdom: Animalia; phylum: Mollusca; class: 

Cephalopoda; order: Octopoda; family: Opisthoteuthidae; taxonRank: Genus; genus: 

Grimpoteuthis; scientificNameAuthorship: Robson, 1932; waterBody: Indian Ocean; 

stateProvince: Rodriguez Triple Junction; locality: RTJ; verbatimLocality: Cluster 5; 

maximumDepthInMeters: 2501; locationRemarks: RV Pelagia Cruise INDEX2018 Leg 2; 

geodeticDatum: WGS84; coordinateUncertaintyInMeters: 25; eventDate: 2018-12-03; 

eventTime: 12:50:35 pm; year: 2018; fieldNumber: INDEX2018-82ROPOS; fieldNotes: 

1.8°C, 34.7 ppt; lifeStage: Adult; preparations: Imaged only; behavior: Swimming; 

recordedBy: ROPOS.COM; occurrenceStatus: present; associatedMedia: 

R2103_00310.jpg; identifiedBy: Kathrin Bolstad; identificationRemarks: Identified only

from imagery; identificationQualifier: gen. inc.; language: en; institutionCode: DZMB; 

datasetName: INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 196 

Figure 195.  

Cirroteuthis sp. indet. in situ in the surrounding area of the vent site 4 hydrothermal vent field

in Cluster 5 of the INDEX area. Image corresponds with the data (Image attribution: BGR).
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Order Oegopsida d’Orbigny, 1845

Family Magnapinnidae Vecchione & Young, 1998

Genus Magnapinna Vecchione & Young, 1998

Magnapinna sp. indet. 

Material    

a. taxonConceptID: Magnapinna sp. indet.; kingdom: Animalia; phylum: Mollusca; class: 

Cephalopoda; order: Oegopsida; family: Magnapinnidae; taxonRank: Genus; genus: 

Magnapinna; scientificNameAuthorship: Vecchione & Young, 1998; waterBody: Indian

Ocean; stateProvince: South East Indian Ridge; locality: Pelagia; verbatimLocality: 

Cluster 8; maximumDepthInMeters: 3664; locationRemarks: RV Pourqoui pas? Cruise

INDEX2016 Leg 1; geodeticDatum: WGS84; coordinateUncertaintyInMeters: 37; 

eventDate: 2016-01-19; eventTime: 9:07:31 am; year: 2016; fieldNumber: 

INDEX2016-16ROV; fieldNotes: 1.7°C, 34.7 ppt; lifeStage: Adult; preparations: Imaged

only; behavior: Swimming; recordedBy: IFREMER; occurrenceStatus: present; 

associatedMedia: 160119090731111_15_1080i copy.jpg; identifiedBy: Kathrin Bolstad; 

identificationRemarks: Identified only from imagery; identificationQualifier: sp. indet.; 

language: en; institutionCode: DZMB; datasetName: INDEX; basisOfRecord: Human

Observation 

Notes:  Fig. 197 

Figure 196.  

Grimpoteuthis gen. inc. in situ at the Rodriguez Triple Junction in Cluster 5 of the INDEX area.

Image corresponds with the data (Image attribution: BGR).
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Class Gastropoda Cuvier, 1795

Order Caenogastropoda Cox, 1960

Superfamily Abyssochrysoidea Tomlin, 1927

Abyssochrysoidea superfam. inc. 

Material    

a. taxonConceptID: Abyssochrysoidea superfam. inc.; kingdom: Animalia; phylum: Mollusca;

class: Gastropoda; order: Caenogastropoda; taxonRank: Superfamily; 

scientificNameAuthorship: Tomlin, 1927; waterBody: Indian Ocean; stateProvince: South

East Indian Ridge; locality: Pelagia; verbatimLocality: Cluster 8; maximumDepthInMeters:

3685; locationRemarks: RV Pourqoui pas? Cruise INDEX2016 Leg 1; geodeticDatum: 

WGS84; coordinateUncertaintyInMeters: 37; eventDate: 2016-01-21; eventTime: 4:39:21

pm; year: 2016; fieldNumber: INDEX2016-20ROV; fieldNotes: 1.7°C, 34.7 ppt; 

individualCount: 100; lifeStage: Adult; preparations: Imaged only; behavior: attached to

hard substrates; recordedBy: IFREMER; occurrenceStatus: present; associatedMedia: 

160121163921145_01_1080i Kopie.jpg; identifiedBy: Leon Hoffman; 

identificationRemarks: Identified only from imagery; identificationQualifier: superfam. inc.; 

language: en; institutionCode: DZMB; datasetName: INDEX; basisOfRecord: Human

Observation 

Notes:  Fig. 198 

Figure 197.  

Magnapinna sp. indet. in situ at the border of the Pelagia hydrothermal vent field in Cluster 8

of the INDEX area. Image corresponds with the data (Image attribution: BGR).
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Family Cerithiopsidae H. Adams & A. Adams, 1853

Genus Speculator Waren & Bouchet, 2001

Speculator gen. inc. 

Material    

a. taxonConceptID: Speculator gen. inc.; kingdom: Animalia; phylum: Mollusca; class: 

Gastropoda; order: Caenogastropoda; family: Cerithiopsidae; taxonRank: Genus; genus: 

Speculator; scientificNameAuthorship: Waren & Bouchet, 2001; waterBody: Indian

Ocean; stateProvince: Central Indian Ridge; locality: Vent site 1; verbatimLocality: Cluster

4; maximumDepthInMeters: 3083; locationRemarks: RV Pelagia Cruise INDEX2015 Leg

2; geodeticDatum: WGS84; coordinateUncertaintyInMeters: 30; eventDate: 2015-11-27; 

eventTime: 9:11:52 am; year: 2015; fieldNumber: INDEX2015-37ROV; fieldNotes: 1.8°C,

34.7 ppt; individualCount: 2; lifeStage: Adult; preparations: Imaged only; behavior: on

sediment; recordedBy: ROPOS.COM; occurrenceStatus: present; associatedMedia: 

R1905_00010.jpg; identifiedBy: Leon Hoffman; identificationRemarks: Identified only from

imagery; identificationQualifier: gen. inc.; language: en; institutionCode: DZMB; 

datasetName: INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 199 

Figure 198.  

Abyssochrysoidea superfam. inc. in situ within the Pelagia hydrothermal vent field in Cluster 8

of the INDEX area. Image corresponds with the data (Image attribution: BGR).
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Family Provannidae Waren & Ponder, 1991

Genus Alviniconcha Okutani & Ohta, 1988

Alviniconcha marisindica Okutani, 2014 

Material    

a. scientificName: Alviniconcha marisindica; taxonConceptID: Alviniconcha marisindica; 

kingdom: Animalia; phylum: Mollusca; class: Gastropoda; order: Caenogastropoda; 

family: Provannidae; taxonRank: Species; genus: Alviniconcha; 

scientificNameAuthorship: Okutani, 2014; waterBody: Indian Ocean; stateProvince: South

East Indian Ridge; locality: Vent site 6; verbatimLocality: Cluster 12; 

maximumDepthInMeters: 2466; locationRemarks: RV Pelagia Cruise INDEX2018 Leg 2; 

geodeticDatum: WGS84; coordinateUncertaintyInMeters: 24; eventDate: 2018-11-25; 

eventTime: 9:48:47 am; year: 2018; fieldNumber: INDEX2018-67ROPOS; 

individualCount: 100; lifeStage: Adult; preparations: Imaged only; behavior: on sulphides; 

recordedBy: ROPOS.COM; occurrenceStatus: present; associatedMedia: 

R2097_00186.jpg; identifiedBy: Leon Hoffman; identificationRemarks: Identified only from

imagery; language: en; institutionCode: DZMB; datasetName: INDEX; basisOfRecord: 

Human Observation 

Notes:  Fig. 200 

Figure 199.  

Speculator gen. inc. in situ at the border of the vent site 1 hydrothermal vent field in Cluster 4

of the INDEX area. Image corresponds with the data (Image attribution: BGR).
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Order Lepetellida Mosakalev, 1971

Family Lepetodrilidae McLean, 1988

Lepetodrilidae fam. inc. 

Material    

a. taxonConceptID: Lepetodrilidae fam. inc.; kingdom: Animalia; phylum: Mollusca; class: 

Gastropoda; order: Lepetellida; family: Lepetodrilidae; taxonRank: Family; 

scientificNameAuthorship: McLean, 1988; waterBody: Indian Ocean; stateProvince: 

South East Indian Ridge; locality: Vent site 6; verbatimLocality: Cluster 12; 

maximumDepthInMeters: 2320; locationRemarks: RV Pelagia Cruise INDEX2018 Leg 2; 

geodeticDatum: WGS84; coordinateUncertaintyInMeters: 24; eventDate: 2018-11-25; 

eventTime: 6:52:10 am; year: 2018; fieldNumber: INDEX2018-67ROPOS; 

individualCount: 100; lifeStage: Adult; preparations: Imaged only; behavior: moving on

active chimney; recordedBy: ROPOS.COM; occurrenceStatus: present; associatedMedia:

R2097_00079.jpg; identifiedBy: Leon Hoffman; identificationRemarks: Identified only from

imagery; identificationQualifier: fam. inc.; language: en; institutionCode: DZMB; 

datasetName: INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 201 

Figure 200.  

Alviniconcha marisindica in situ within the vent site 6 hydrothermal vent field in Cluster 12 of

the INDEX area. Image corresponds with the data (Image attribution: BGR).
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Genus Lepetodrilus McLean, 1988

Lepetodrilus gen. inc. 

Material    

a. taxonConceptID: Lepetodrilus gen. inc.; kingdom: Animalia; phylum: Mollusca; class: 

Gastropoda; order: Lepetellida; family: Lepetodrilidae; taxonRank: Genus; genus: 

Lepetodrilus; scientificNameAuthorship: McLean, 1988; waterBody: Indian Ocean; 

stateProvince: South East Indian Ridge; locality: Pelagia; verbatimLocality: Cluster 8; 

maximumDepthInMeters: 3676; locationRemarks: RV Pourqoui pas? Cruise INDEX2016

Leg 1; geodeticDatum: WGS84; coordinateUncertaintyInMeters: 37; eventDate: 

2016-01-19; eventTime: 10:42:17 am; year: 2016; fieldNumber: INDEX2016-16ROV; 

fieldNotes: 1.7°C, 34.7 ppt; individualCount: 100; lifeStage: Adult; preparations: Imaged

only; behavior: moving on active chimney; recordedBy: IFREMER; occurrenceStatus: 

present; associatedMedia: 160119104217205_01_1080i copy.jpg; identifiedBy: Leon

Hoffman; identificationRemarks: Identified only from imagery; identificationQualifier: gen.

inc.; language: en; institutionCode: DZMB; datasetName: INDEX; basisOfRecord: Human

Observation 

Notes:  Fig. 202 

Figure 201.  

Lepetodrilidae fam. inc. in situ within the vent site 6 hydrothermal vent field in Cluster 12 of the

INDEX area. Image corresponds with the data (Image attribution: BGR).
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Lepetodrilidae Lepetodrilus sp. indet. 

Material    

a. taxonConceptID: Lepetodrilidae Lepetodrilus sp. indet.; taxonID: I16_28; 

scientificNameID: Lepetodrilus sp. 2 SBJ-2008; kingdom: Animalia; phylum: Mollusca; 

class: Gastropoda; order: Lepetellida; family: Lepetodrilidae; taxonRank: Genus; genus: 

Lepetodrilus; scientificNameAuthorship: McLean, 1988; waterBody: Indian Ocean; 

stateProvince: Rodriguez Triple Junction; locality: Kairei; verbatimLocality: Cluster 5; 

maximumDepthInMeters: 2420; locationRemarks: RV Pourqoui pas? Cruise INDEX2016

Leg 1; decimalLatitude: -25.3204; decimalLongitude: 70.0404; geodeticDatum: WGS84; 

coordinateUncertaintyInMeters: 25; eventDate: 2016-01-11; eventTime: 8:09:32 am; year:

2016; fieldNumber: INDEX2016-06ROV; individualCount: 100; lifeStage: Adult; 

preparations: DNA voucher and animal stored in 96% ethanol; behavior: moving on active

chimney; recordedBy: IFREMER; occurrenceStatus: present; associatedMedia: 

160111080932A Kopie.jpg; associatedOccurrences: none; associatedSequences: COI; 

identifiedBy: Leon Hoffman; identificationRemarks: Identified by morphology and DNA of

collected specimen; identificationQualifier: sp. indet.; language: en; institutionCode: 

DZMB; collectionCode: I16_6RO_BB_124; datasetName: INDEX; basisOfRecord: Human

Observation 

Notes:  Fig. 203 

Figure 202.  

Lepetodrilus gen. inc. in situ within the Pelagia hydrothermal vent field in Cluster 8 of the

INDEX area. Image corresponds with the data (Image attribution: BGR).
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Order Neogastropoda Wenz, 1938

Family Raphitomidae Bellardi, 1875

Genus Phymorhynchus Dall, 1908

Phymorhynchus sp. indet. 

Material    

a. taxonConceptID: Phymorhynchus sp. indet.; kingdom: Animalia; phylum: Mollusca; class: 

Gastropoda; order: Neogastropoda; family: Raphitomidae; taxonRank: Genus; genus: 

Phymorhynchus; scientificNameAuthorship: Dall, 1908; waterBody: Indian Ocean; 

stateProvince: South East Indian Ridge; locality: Vent site 3; verbatimLocality: Cluster 12; 

maximumDepthInMeters: 2530; locationRemarks: RV Pelagia Cruise INDEX2018 Leg 2; 

geodeticDatum: WGS84; coordinateUncertaintyInMeters: 26; eventDate: 2018-11-26; 

eventTime: 11:46:54 am; year: 2018; fieldNumber: INDEX2018-70ROPOS; fieldNotes: 

1.8°C, 34.7 ppt; individualCount: 100; lifeStage: Adult; preparations: Imaged only; 

behavior: on sulphides/ basalt; recordedBy: ROPOS.COM; occurrenceStatus: present; 

associatedMedia: R2098_00304.jpg; identifiedBy: Leon Hoffman; identificationRemarks: 

Identified only from imagery; identificationQualifier: sp. indet.; language: en; 

institutionCode: DZMB; datasetName: INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 204 

Figure 203.  

Lepetodrilidae Lepetodrilus sp. indet. in situ within the Kairei hydrothermal vent field in Cluster

5 of the INDEX area. Image corresponds with the data (Image attribution: BGR).
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Phymorhynchus sp. indet. (Egg capsules) 

Material    

a. taxonConceptID: Phymorhynchus sp. indet. (Egg capsules); kingdom: Animalia; phylum: 

Mollusca; class: Gastropoda; order: Neogastropoda; family: Raphitomidae; taxonRank: 

Genus; genus: Phymorhynchus; scientificNameAuthorship: Dall, 1908; waterBody: Indian

Ocean; stateProvince: South East Indian Ridge; locality: Vent site 3; verbatimLocality: 

Cluster 12; maximumDepthInMeters: 2530; locationRemarks: RV Pelagia Cruise

INDEX2018 Leg 2; geodeticDatum: WGS84; coordinateUncertaintyInMeters: 26; 

eventDate: 2018-11-26; eventTime: 11:46:54 am; year: 2018; fieldNumber: 

INDEX2018-70ROPOS; fieldNotes: 1.8°C, 34.7 ppt; individualCount: 100; lifeStage: 

Eggs; preparations: Imaged only; behavior: attached to basalt; recordedBy: 

ROPOS.COM; occurrenceStatus: present; associatedMedia: R2098_00304.jpg; 

identifiedBy: Terue C. Kihara, Klaas Gerdes; identificationRemarks: Identified only from

imagery; identificationQualifier: sp. indet.; language: en; institutionCode: DZMB; 

datasetName: INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 205 

Figure 204.  

Phymorhynchus sp. indet. in situ within the vent site 3 hydrothermal vent field in Cluster 12 of

the INDEX area. Image corresponds with the data (Image attribution: BGR).
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Order Neomphalida 

Family Melanodrymiidae Salvini-Plawen & Steiner, 1995

Melanodrymiidae fam. inc. 

Material    

a. taxonConceptID: Melanodrymiidae fam. inc.; kingdom: Animalia; phylum: Mollusca; class:

Gastropoda; order: Neomphalida; family: Melanodrymiidae; taxonRank: Family; 

scientificNameAuthorship: Salvini-Plawen & Steiner, 1995; waterBody: Indian Ocean; 

stateProvince: Rodriguez Triple Junction; locality: Vent site 4; verbatimLocality: Cluster 5; 

maximumDepthInMeters: 2652; locationRemarks: RV Pelagia Cruise INDEX2018 Leg 2; 

geodeticDatum: WGS84; coordinateUncertaintyInMeters: 26; eventDate: 2018-12-09; 

eventTime: 9:36:47 am; year: 2018; fieldNumber: INDEX2018-95ROPOS; fieldNotes: 

1.8°C, 34.7 ppt; individualCount: 100; lifeStage: Adult; preparations: Imaged only; 

behavior: on sulphides; recordedBy: ROPOS.COM; occurrenceStatus: present; 

associatedMedia: R2105_00319.jpg; identifiedBy: Leon Hoffman; identificationRemarks: 

Identified only from imagery; identificationQualifier: fam. inc.; language: en; 

institutionCode: DZMB; datasetName: INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 206 

Figure 205. 

Phymorhynchus sp. indet. (Egg capsules) in situ at the border of the vent site 3 hydrothermal

vent field in Cluster 12 of the INDEX area. Image corresponds with the data (Image attribution:

BGR).
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Family Peltospiridae McLean, 1989

Genus Chrysomallon C. Chen, Linse, Copley & Rogers, 2015

Chrysomallon squamiferum C. Chen, Linse, Copley & Rogers, 2015 

Material    

a. scientificName: Chrysomallon squamiferum; taxonConceptID: Chrysomallon squamiferum

; kingdom: Animalia; phylum: Mollusca; class: Gastropoda; order: Neomphalida; family: 

Peltospiridae; taxonRank: Species; genus: Chrysomallon; scientificNameAuthorship: C.

Chen, Linse, Copley & Rogers, 2015; waterBody: Indian Ocean; stateProvince: South

East Indian Ridge; locality: Vent site 6; verbatimLocality: Cluster 12; 

maximumDepthInMeters: 2474; locationRemarks: RV Pelagia Cruise INDEX2018 Leg 2; 

geodeticDatum: WGS84; coordinateUncertaintyInMeters: 25; eventDate: 2018-11-22; 

eventTime: 9:14:14 am; year: 2018; fieldNumber: INDEX2018-61ROPOS; fieldNotes: 

1.9°C, 34.7 ppt; individualCount: 100; lifeStage: Adult; preparations: Imaged only; 

behavior: moving on active chimney; recordedBy: ROPOS.COM; occurrenceStatus: 

present; associatedMedia: R2094_01112.jpg; identifiedBy: Leon Hoffman; 

identificationRemarks: Identified only from imagery; language: en; institutionCode: DZMB;

datasetName: INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 207 

Figure 206.  

Melanodrymiidae fam. inc. in situ within the vent site 4 hydrothermal vent field in Cluster 5 of

the INDEX area. Image corresponds with the data (Image attribution: BGR).

 

Megafauna of the German exploration licence area for seafloor massive sulphides ... 225

https://arpha.pensoft.net/zoomed_fig/7132856
https://arpha.pensoft.net/zoomed_fig/7132856
https://arpha.pensoft.net/zoomed_fig/7132856
https://doi.org/10.3897/BDJ.9.e69955.figure206
https://doi.org/10.3897/BDJ.9.e69955.figure206
https://doi.org/10.3897/BDJ.9.e69955.figure206


Class Scaphopoda Bronn, 1862

Scaphopoda ord. indet. 

Material    

a. taxonConceptID: Scaphopoda ord. indet.; kingdom: Animalia; phylum: Mollusca; class: 

Scaphopoda; taxonRank: Class; scientificNameAuthorship: Bronn, 1862; waterBody: 

Indian Ocean; stateProvince: South East Indian Ridge; locality: Vent site 6; 

verbatimLocality: Cluster 12; maximumDepthInMeters: 2510; locationRemarks: RV

Pelagia Cruise INDEX2018 Leg 2; geodeticDatum: WGS84; 

coordinateUncertaintyInMeters: 25; eventDate: 2018-11-20; eventTime: 7:48:13 am; year:

2018; fieldNumber: INDEX2018-57ROPOS; fieldNotes: 1.8°C, 34.7 ppt; individualCount: 

1; lifeStage: Adult; preparations: Imaged only; behavior: on sediment; recordedBy: 

ROPOS.COM; occurrenceStatus: present; associatedMedia: R2092_00433.jpg; 

identifiedBy: Andrew J. Gooday; identificationRemarks: Identified only from imagery; 

identificationQualifier: ord. indet.; language: en; institutionCode: DZMB; datasetName: 

INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 208 

Figure 207.  

Chrysomallon squamiferum in situ within the vent site 6 hydrothermal vent field in Cluster 12 of

the INDEX area. Image corresponds with the data (Image attribution: BGR).
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Class Solenogastres Gegenbaur, 1878

Solenogastres ord. indet. 

Material    

a. taxonConceptID: Solenogastres ord. indet.; kingdom: Animalia; phylum: Mollusca; class: 

Solenogastres; taxonRank: Class; scientificNameAuthorship: Gegenbaur, 1878; 

waterBody: Indian Ocean; stateProvince: South East Indian Ridge; locality: Pelagia; 

verbatimLocality: Cluster 8; maximumDepthInMeters: 3671; locationRemarks: RV

Pourqoui pas? Cruise INDEX2016 Leg 1; geodeticDatum: WGS84; 

coordinateUncertaintyInMeters: 37; eventDate: 2016-01-19; eventTime: 5:13:57 pm; year:

2016; fieldNumber: INDEX2016-16ROV; fieldNotes: 1.7°C, 34.7 ppt; individualCount: 1; 

lifeStage: Adult; preparations: Imaged only; behavior: attached to active chimney; 

recordedBy: IFREMER; occurrenceStatus: present; associatedMedia: 

160119171357176_15_1080i copy.jpg; identifiedBy: Terue C. Kihara, Klaas Gerdes; 

identificationRemarks: Identified only from imagery; identificationQualifier: ord. indet.; 

language: en; institutionCode: DZMB; datasetName: INDEX; basisOfRecord: Human

Observation 

Notes:  Fig. 209 

Figure 208.  

Scaphopoda ord. indet. in situ in the surrounding area of the vent site 6 hydrothermal vent field

in Cluster 12 of the INDEX area. Image corresponds with the data (Image attribution: BGR).
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Phylum Nemertea 

Class Hoplonemertea Hubrecht, 1879

Order Monostilifera Brinkmann, 1917

Family Emplectonematidae Bürger, 1904

Genus Thermanemertes Rogers, Gibson & Tunnicliffe, 1996

Thermanemertes gen. inc. 

Material    

a. taxonConceptID: Thermanemertes gen. inc.; taxonID: I16_30, I16_31; scientificNameID: 

Eumonostilifera sp. 1; kingdom: Animalia; phylum: Nemertea; class: Hoplonemertea; 

order: Monostilifera; family: Emplectonematidae; taxonRank: Genus; genus: 

Thermanemertes; scientificNameAuthorship: Rogers, Gibson & Tunnicliffe, 1996; 

waterBody: Indian Ocean; stateProvince: Rodriguez Triple Junction; locality: Kairei; 

verbatimLocality: Cluster 5; maximumDepthInMeters: 2420; locationRemarks: RV

Pourqoui pas? Cruise INDEX2016 Leg 1; decimalLatitude: -25.3204; decimalLongitude: 

70.0404; geodeticDatum: WGS84; coordinateUncertaintyInMeters: 25; eventDate: 

2016-01-11; eventTime: 8:56:40 am; year: 2016; fieldNumber: INDEX2016-06ROV; 

individualCount: 100; lifeStage: Adult; preparations: DNA voucher and animal stored in

96% ethanol; behavior: moving on active chimney; recordedBy: IFREMER; 

occurrenceStatus: present; associatedMedia: 160111085640277_15_1080i Kopie.jpg; 

associatedOccurrences: none; associatedSequences: COI; identifiedBy: Jon L.

Figure 209.  

Solenogastres ord. indet. in situ within the Pelagia hydrothermal vent field in Cluster 8 of the

INDEX area. Image corresponds with the data (Image attribution: BGR).
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Norenburg; identificationRemarks: Identified by morphology and DNA of collected

specimen; identificationQualifier: gen. inc.; language: en; institutionCode: DZMB; 

collectionCode: I16_6RO_BB_118; datasetName: INDEX; basisOfRecord: Human

Observation 

Notes:  Fig. 210 

Phylum Platyhelminthes Minot, 1876

Subphylum Rhabditophora Ehlers, 1985

Order Polycladida Lang, 1884

Polycladida fam. indet. 

Material    

a. taxonConceptID: Polycladida fam. indet.; taxonID: I16_162; scientificNameID: Polycladida

sp. 1; kingdom: Animalia; phylum: Platyhelminthes; order: Polycladida; taxonRank: Order;

scientificNameAuthorship: Lang, 1884; waterBody: Indian Ocean; stateProvince: 

Rodriguez Triple Junction; locality: Kairei; verbatimLocality: Cluster 5; 

maximumDepthInMeters: 2420; locationRemarks: RV Pourqoui pas? Cruise INDEX2016

Leg 1; decimalLatitude: -25.3204; decimalLongitude: 70.0403; geodeticDatum: WGS84; 

coordinateUncertaintyInMeters: 24; eventDate: 2016-01-15; eventTime: 9:16:09 pm; year:

2016; fieldNumber: INDEX2016-12ROV; individualCount: 100; lifeStage: Adult; 

preparations: DNA voucher and animal stored in 96% ethanol; behavior: on base of active

chimney; recordedBy: IFREMER; occurrenceStatus: present; associatedMedia: 

Figure 210.  

Thermanemertes gen. inc. in situ (a) and sampled specimen (b) within the Kairei hydrothermal

vent field in Cluster 5 of the INDEX area. Image corresponds with the data (Image attribution:

BGR).
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160115211609738_01_1080i copy.jpg; associatedOccurrences: none; 

associatedSequences: COI; identifiedBy: Terue C. Kihara, Klaas Gerdes; 

identificationRemarks: Identified by morphology and DNA of collected specimen; 

identificationQualifier: fam. indet.; language: en; institutionCode: DZMB; collectionCode: 

I16_12RO_SG4_2; datasetName: INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 211 

Phylum Porifera Grant, 1836

Genus Paleodictyon Giuseppe Meneghini, 1850

Paleodictyon nodosum sp. inc. Seilacher, 1977 

Material    

a. scientificName: Paleodictyon nodosum; taxonConceptID: Paleodictyon nodosum sp. inc.; 

kingdom: Animalia; phylum: Porifera; taxonRank: Species; genus: Paleodictyon; 

scientificNameAuthorship: Seilacher, 1977; waterBody: Indian Ocean; stateProvince: 

South East Indian Ridge; locality: Vent site 5; verbatimLocality: Cluster 11; 

maximumDepthInMeters: 2907; locationRemarks: RV Pelagia Cruise INDEX2018 Leg 2; 

geodeticDatum: WGS84; coordinateUncertaintyInMeters: 29; eventDate: 2018-11-29; 

eventTime: 9:30:02 am; year: 2018; fieldNumber: INDEX2018-75ROPOS; fieldNotes: 

1.7°C, 34.7 ppt; individualCount: 21; lifeStage: Adult; preparations: Imaged only; 

behavior: in sediment; recordedBy: ROPOS.COM; occurrenceStatus: present; 

associatedMedia: R2101_00115.jpg; identifiedBy: Terue C. Kihara, Klaas Gerdes; 

identificationRemarks: Identified only from imagery; identificationQualifier: sp. inc.; 

Figure 211.  

Polycladida fam. indet. in situ (a) and sampled specimen (b) within the Kairei hydrothermal

vent field in Cluster 5 of the INDEX area. Image corresponds with the data (Image attribution:

BGR).
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language: en; institutionCode: DZMB; datasetName: INDEX; basisOfRecord: Human

Observation 

Notes:  Fig. 212 

Kingdom Chromista Cavelier Smith, 1981

Phylum Foraminifera D’Orbigny, 1826

Class Monothalamea Haeckel, 1862 (as emended by Pawlowski et al. 2013)

Monothalamea ord. indet. (DZMB_2021_0080) 

Material    

a. taxonConceptID: Monothalamea ord. indet. (DZMB_2021_0080); kingdom: Chromista; 

phylum: Foraminifera; class: Monothalamea; taxonRank: Class; 

scientificNameAuthorship: Haeckel, 1862 (as emended by Pawlowski et al., 2013); 

waterBody: Indian Ocean; stateProvince: Rodriguez Triple Junction; locality: Vent site 4; 

verbatimLocality: Cluster 5; maximumDepthInMeters: 2628; locationRemarks: RV Pelagia

Cruise INDEX2018 Leg 2; geodeticDatum: WGS84; coordinateUncertaintyInMeters: 25; 

eventDate: 2018-12-04; eventTime: 5:50:29 am; year: 2018; fieldNumber: 

INDEX2018-85ROPOS; fieldNotes: 1.8°C, 34.7 ppt; individualCount: 1; lifeStage: Adult; 

preparations: Imaged only; behavior: attached to basalt; recordedBy: ROPOS.COM; 

occurrenceStatus: present; associatedMedia: R2104_00027.jpg; identifiedBy: Andrew J.

Gooday; identificationRemarks: Identified only from imagery - Organism most closely

resembles Pelosina, but identification cannot be confirmed from photographs

Figure 212.  

Paleodictyon nodosum sp. inc. in situ in the surrounding area of the vent site 5 hydrothermal

vent field in Cluster 11 of the INDEX area. Image corresponds with the data (Image attribution:

BGR).
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(Indeterminate arborescent foraminiferan); identificationQualifier: ord. indet.; language: 

en; institutionCode: DZMB; datasetName: INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 213 

Monothalamea ord. indet. (DZMB_2021_0081) 

Material    

a. taxonConceptID: Monothalamea ord. indet. (DZMB_2021_0081); kingdom: Chromista; 

phylum: Foraminifera; class: Monothalamea; taxonRank: Class; 

scientificNameAuthorship: Haeckel, 1862 (as emended by Pawlowski et al. 2013); 

waterBody: Indian Ocean; stateProvince: Central Indian Ridge; locality: Edmond; 

verbatimLocality: Cluster 4; maximumDepthInMeters: 3238; locationRemarks: FS Sonne

Cruise INDEX2013 Leg 2; decimalLatitude: -23.8781; decimalLongitude: 69.6035; 

geodeticDatum: WGS84; coordinateUncertaintyInMeters: 33; eventDate: 2013-12-10; 

eventTime: 7:28:37 pm; year: 2013; fieldNumber: INDEX2013-44MFT; fieldNotes: 1.8°C,

34.7 ppt; individualCount: 1; lifeStage: Adult; preparations: Imaged only; behavior: on

sediment; recordedBy: BGR; occurrenceStatus: present; associatedMedia: 44MFT Fotos

2013-15-3.jpg; identifiedBy: Andrew J. Gooday; identificationRemarks: Identified only

from imagery - Similar to Plate-like morphotypes 10: Groups of curved plates from the

ISA megafauna catalogue, but it is impossible to determine if they represent the same

morphotype based on photographs (Curved plate-like morphotype); identificationQualifier:

ord. indet.; language: en; institutionCode: DZMB; datasetName: INDEX; basisOfRecord: 

Human Observation 

Notes:  Fig. 214 

Figure 213.  

Monothalamea ord. indet. (DZMB_2021_0080) in situ in the surrounding area of the vent site 4

hydrothermal  vent  field in Cluster  5 of  the INDEX area.  Image corresponds with the data

(Image attribution: BGR).
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Monothalamea ord. indet. (DZMB_2021_0082) 

Material    

a. taxonConceptID: Monothalamea ord. indet. (DZMB_2021_0082); kingdom: Chromista; 

phylum: Foraminifera; class: Monothalamea; taxonRank: Class; 

scientificNameAuthorship: Haeckel, 1862 (as emended by Pawlowski et al., 2013); 

waterBody: Indian Ocean; stateProvince: Central Indian Ridge; locality: MESO; 

verbatimLocality: outside INDEX claim; maximumDepthInMeters: 2847; locationRemarks:

FS Sonne Cruise INDEX2013 Leg 1; decimalLatitude: -23.3842; decimalLongitude: 

69.2377; geodeticDatum: WGS84; coordinateUncertaintyInMeters: 28; eventDate: 

2013-11-25; eventTime: 5:27:56 am; year: 2013; fieldNumber: INDEX2013-17MFT; 

fieldNotes: 1.7°C, 34.7 ppt; individualCount: 1; lifeStage: Adult; preparations: Imaged

only; behavior: attached to basalt; recordedBy: BGR; occurrenceStatus: present; 

associatedMedia: Axinellida sp_17MFT Fotos 2013-358-4.jpg; identifiedBy: Andrew J.

Gooday; identificationRemarks: Identified only from imagery - Similar to Plate-like

morphotypes 7: radiating plates from the ISA megafauna catalogue (Plate-like

morphotype); identificationQualifier: ord. indet.; language: en; institutionCode: DZMB; 

datasetName: INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 215 

Figure 214.  

Monothalamea ord. indet. (DZMB_2021_0081) in situ in the area surrounding the Edmond

hydrothermal  vent  field in Cluster  4 of  the INDEX area.  Image corresponds with the data

(Image attribution: BGR).
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Order Astrorhizida Lankester, 1885

Family Arboramminidae Shires, Gooday & Jones, 1994

Genus Luffammina Kamenskaya, Bagirov & Simdianov, 2002

Luffammina gen. inc. 

Material    

a. taxonConceptID: Luffammina gen. inc.; kingdom: Chromista; phylum: Foraminifera; class:

Monothalamea; order: Astrorhizoida; family: Arboramminidae; taxonRank: Genus; genus: 

Luffammina; scientificNameAuthorship: Kamenskaya, Bagirov & Simdianov, 2002; 

waterBody: Indian Ocean; stateProvince: Central Indian Ridge; locality: Edmond/ Vent

site 7; verbatimLocality: Cluster 4; maximumDepthInMeters: 3245; locationRemarks: FS

Sonne Cruise INDEX2013 Leg 2; geodeticDatum: WGS84; 

coordinateUncertaintyInMeters: 32; eventDate: 2013-12-14; eventTime: 11:52:16 am; 

year: 2013; fieldNumber: INDEX2013-55ROV; individualCount: 100; lifeStage: Adult; 

preparations: Imaged only; behavior: attached to basalt; recordedBy: BGR/ GEOMAR; 

occurrenceStatus: present; associatedMedia: 

2013-12-14_11-52-16_Sonne_INDEX2013-2_055ROV08_Logo-2.jpg; identifiedBy: 

Andrew J. Gooday; identificationRemarks: Identified only from imagery - The structures

resemble Luffamina atlantica from the Rainbow area of Mid-Atlantic Ridge, but their

identification as a foraminifera cannot be confirmed from the photograph; 

identificationQualifier: gen. inc.; language: en; institutionCode: DZMB; datasetName: 

INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 216 

Figure 215.  

Monothalamea ord. indet. (DZMB_2021_0082) in situ in the MESO area outside the INDEX

area. Image corresponds with the data (Image attribution: BGR).
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Family Psamminidae 

Genus Psammina Haeckel, 1889

Psammina gen. inc. (DZMB_2021_0083) 

Material    

a. taxonConceptID: Psammina gen. inc. (DZMB_2021_0083); kingdom: Chromista; phylum: 

Foraminifera; class: Monothalamea; family: Psamminidae; taxonRank: Genus; genus: 

Psammina; scientificNameAuthorship: Haeckel, 1889; waterBody: Indian Ocean; 

stateProvince: Central Indian Ridge; locality: MESO; verbatimLocality: outside INDEX

claim; maximumDepthInMeters: 2865; locationRemarks: FS Sonne Cruise INDEX2013

Leg 1; decimalLatitude: -23.3820; decimalLongitude: 69.2365; geodeticDatum: WGS84; 

coordinateUncertaintyInMeters: 28; eventDate: 2013-11-25; eventTime: 6:01:42 am; year:

2013; fieldNumber: INDEX2013-17MFT; fieldNotes: 1.7°C, 34.7 ppt; individualCount: 1; 

lifeStage: Adult; preparations: Imaged only; behavior: attached to basalt; recordedBy: 

BGR; occurrenceStatus: present; associatedMedia: 17MFT Fotos 2013-361-4.jpg; 

identifiedBy: Andrew J. Gooday; identificationRemarks: Identified only from imagery - it is

impossible to confirm the generic identification from photographs; identificationQualifier: 

gen. inc.; language: en; institutionCode: DZMB; datasetName: INDEX; basisOfRecord: 

Human Observation 

Notes:  Fig. 217 

Figure 216.  

Luffammina gen. inc. in situ in the Edmond-vent site 2-vent site 7 area in Cluster 4 of the

INDEX area. Image corresponds with the data (Image attribution: BGR and GEOMAR).
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Psammina gen. inc. (DZMB_2021_0084) 

Material    

a. taxonConceptID: Psammina gen. inc. (DZMB_2021_0084); kingdom: Chromista; phylum: 

Foraminifera; class: Monothalamea; family: Psamminidae; taxonRank: Genus; genus: 

Psammina; scientificNameAuthorship: Haeckel, 1889; waterBody: Indian Ocean; 

stateProvince: South East Indian Ridge; locality: SEIR; verbatimLocality: Cluster 12; 

locationRemarks: FS Sonne Cruise INDEX2017 Leg 1; decimalLatitude: -27.7060; 

decimalLongitude: 73.7330; geodeticDatum: WGS84; coordinateUncertaintyInMeters: 34;

eventDate: 2017-09-19; eventTime: 3:03:43 pm; year: 2017; fieldNumber: 

INDEX2017-74STR; fieldNotes: 1.7°C, 34.7 ppt; individualCount: 1; lifeStage: Adult; 

preparations: Imaged only; behavior: attached to basalt; recordedBy: BGR; 

occurrenceStatus: present; associatedMedia: IMG_2268.jpg; identifiedBy: Andrew J.

Gooday; identificationRemarks: Identified only from imagery - it is impossible to confirm

the generic identification from photographs; identificationQualifier: gen. inc.; language: en;

institutionCode: DZMB; datasetName: INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 218 

Figure 217.  

Psammina gen. inc. (DZMB_2021_0083) in situ in the MESO area outside the INDEX area.

Image corresponds with the data (Image attribution: BGR).
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Family Stannomidae Haeckel, 1889

Genus Stannoma Haeckel, 1889

Stannoma gen. inc. 

Material    

a. taxonConceptID: Stannoma gen. inc.; kingdom: Chromista; phylum: Foraminifera; class: 

Monothalamea; family: Stannomidae; taxonRank: Genus; genus: Stannoma; 

scientificNameAuthorship: Haeckel, 1889; waterBody: Indian Ocean; stateProvince: 

Central Indian Ridge; locality: Edmond; verbatimLocality: Cluster 4; 

maximumDepthInMeters: 3332; locationRemarks: FS Sonne Cruise INDEX2013 Leg 2; 

decimalLatitude: -23.8788; decimalLongitude: 69.6000; geodeticDatum: WGS84; 

coordinateUncertaintyInMeters: 33; eventDate: 2013-12-10; eventTime: 12:20:20 am; 

year: 2013; fieldNumber: INDEX2013-44MFT; fieldNotes: 1.8°C, 34.7 ppt; 

individualCount: 1; lifeStage: Adult; preparations: Imaged only; behavior: attached to

basalt; recordedBy: BGR; occurrenceStatus: present; associatedMedia: 44MFT Fotos

2013-452-2.jpg; identifiedBy: Andrew J. Gooday; identificationRemarks: Identified only

from imagery - it is impossible to confirm the generic identification from photographs; 

identificationQualifier: gen. inc.; language: en; institutionCode: DZMB; datasetName: 

INDEX; basisOfRecord: Human Observation 

Notes:  Fig. 219 

Figure 218.  

Psammina gen. inc. (DZMB_2021_0084) in situ at the South East Indian Ridge in Cluster 12

of the INDEX area. Image corresponds with the data (Image attribution: BGR).
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Discussion 

Despite the majority of the 218 taxa identified solely on imagery and physical samples

existing for  a  considerably  lower  number,  this  is  the first  image atlas  of  the deep-sea

benthic  megafauna for  the GLA,  covering the southern CIR and northern SEIR in  the

Indian  Ocean.  Specifically,  the  atlas  consists  of  the  first  collection  of  imaged  taxon

occurrences within active hydrothermal vents and their periphery, inactive vent sites and

the non-vent areas in a region potentially exposed to mining and, thus, presents valuable

biological baseline information.

Amongst  the  218  taxa,  the  phylum  Cnidaria  are  represented  by  the  most  taxa  (77),

followed by the phyla Echinodermata (48), Chordata (30), Arthropoda (22), Mollusca (17),

Annelida (9) and Bryozoa (4). The phyla Hemichordata, Nemertea, Platyhelminthes and

Porifera are each represented by one taxon. However, the latter phylum was excluded from

this catalogue as noted in the Methods section, but has a considerably higher number of

taxa (Table 5).

Phylum Taxa CIR Taxa SEIR Taxa RTJ Taxa total 

Annelida 5 8 3 9 

Arthropoda 15 17 12 22 

Figure 219.  

Stannoma gen. inc. in situ in the Edmond-vent site 2-vent site 7 area in Cluster 4 of the INDEX

area. Image corresponds with the data (Image attribution: BGR).

 

Table 5. 

Number of taxa/species in each phylum at the Central Indian Ridge (CIR), the South East Indian

Ridge (SEIR) and the Rodriguez Triple Junction (RTJ). Numbers include active vent taxa, inactive

vent taxa and non-vent taxa. Note, that the phylum Porifera was excluded from this catalogue, with

the exception of a single species.
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Bryozoa 3 4 1 4 

Chordata 16 19 16 30 

Cnidaria 42 47 28 77 

Echinodermata 26 37 12 48 

Hemichordata - 1 - 1 

Mollusca 8 14 10 17 

Nemertea - - 1 1 

Platyhelminthes 1 - 1 1 

Porifera 1 1 - 1 

Foraminifera 5 4 2 7 

Total 122 152 86 218 

In the Kingdom Chromista, protists, belonging to phylum Foraminifera, contributed seven

taxa that  could  be distinguished,  based on imagery.  Some are  tentatively  identified  to

genus level, but these identifications cannot be confirmed from photographs alone. The

identification  of  xenophyophores  from  photographs  is  particularly  problematic.

Nevertheless,  these  protistan  taxa  were  consistently  identified  in  all  years  and by  all

sampling gear.

Active hydrothermal vent fields

A total of 93 megafaunal taxa were recognised from the active hydrothermal vents, based

on imagery (Table 6). This number includes non-vent species occurring in close proximity

to active hydrothermal active vent fields without directly depending on-, or being influenced

by, fluid discharge. Of all visually observed taxa, 18 could be confirmed taxonomically or

based on molecular methods via sampling in Edmond (CIR, 7 taxa), Kairei (RTJ, 15 taxa),

vent site 1 (CIR, 8 taxa), vent site 4 (RTJ, 2 taxa), vent site 5 (SEIR, 2 taxa), vent site 6

(SEIR, 2 taxa) and Pelagia (SEIR, 9 taxa) (vent field data and names not published). A

single  Freyella gen.  inc.  was  observed  within  vent  site  4,  but  this  taxon  is  generally

considered a non-vent species.

Phylum Active vent taxa CIR SEIR RTJ

Annelida Archinome jasoni *[Archinome jasoni sp. inc.] ++

+

+++ +++

Branchipolynoe gen. inc. +

Lepidonotopodium gen. inc. (DZMB_2021_0001) ++ ++ ++

Table 6. 

List of active vent species for the Central Indian Ridge (CIR), the South East Indian Ridge (SEIR)

and the Rodriguez Triple  Junction (RTJ) within  active hydrothermal  vent  fields  in  each region.

Presence of each taxon indicated as low ('+'), medium ('++') or high ('+++') density. Low density = 1

specimen,  medium = 2-9  specimens and high ≥  10  specimens.  Endemic  active  vent  taxa are

highlighted in bold.
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Oasisia gen. inc. ++

+

+++

Alvinella gen. inc. +++

Arthropoda Neolepas marisindica sp. inc. ++

+

+++ +++

Regioscalpellum regium sp. inc. +++

Verrucidae fam. inc. +++ +++

Munidopsis pallida sp. inc. ++

Austinograea rodriguezensis ++

+

+++ +++

Alvinocaris solitaire sp. inc. ++

+

+++ +++

Mirocaris indica sp. inc. ++

+

++ ++

Rimicaris kairei ++

+

+++ +++

Pantopoda ord. inc. ++

Chordata Synaphobranchidae gen. indet. + ++

Synaphobranchidae Ilyophis brunneus fam. inc. +

Coryphaenoides gen. inc. (DZMB_2021_0012) + +

Coryphaenoides armatus sp. inc. + +

Halosauropsis macrochir gen. inc. +

Spectrunculus crassus sp. inc. ++

Spectrunculus grandis sp. inc. ++ +

Pachycara angeloi ++ ++ ++

Cnidaria Ceriantharia ord. indet. +

Actiniaria fam. indet. (DZMB_2021_0017) ++

+

Actiniaria fam. indet. (DZMB_2021_0018) ++

Actiniaria fam. indet. (DZMB_2021_0019) ++

+

++ +++

Actiniaria fam. indet. (DZMB_2021_0020) ++

+

+

Actiniaria fam. indet. (DZMB_2021_0021) ++

+

++

Actiniaria fam. indet. (DZMB_2021_0022) +

Actiniaria fam. indet. (DZMB_2021_0023) +

Actiniaria fam. indet. (DZMB_2021_0024) ++

Actiniaria fam. indet. (DZMB_2021_0025) ++

Actinoscyphiidae gen. indet. (DZMB_2021_0026) + +

Actinoscyphia sp. indet. + ++
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Actinostolidae gen. indet. ++ ++ +++

Actinostola sp. indet. (DZMB_2021_0028) +++ +

Actinostola sp. indet. (DZMB_2021_0029) +

Actinostola sp. indet. (DZMB_2021_0030) + +++

Actinostola sp. indet. (DZMB_2021_0031) +

Bathyphellia sp. indet. (DZMB_2021_0032) ++ ++

Bathyphellia sp. indet. (DZMB_2021_0033) +++

Maractis sp. indet. ++

+

+++ +++

Relicanthus daphneae sp. inc. + +

Alcyonacea Anthomastus gen. inc. +

Iridogorgia magnispiralis sp. inc. ++

Clavulariidae gen. indet. (DZMB_2021_0036) ++

+

+++ +++

Clavulariidae gen. indet. (DZMB_2021_0037) +

Clavulariidae fam. inc. (DZMB_2021_0038) ++

Clavulariidae fam. inc. (DZMB_2021_0039) ++

Isididae gen. indet. (DZMB_2021_0040) +

Isididae gen. indet. (DZMB_2021_0041) +

Isididae gen. indet. (DZMB_2021_0043) + +

Isididae fam. inc. (DZMB_2021_0044) +

Isididae Bathygorgia gen. inc. ++ +

Isididae Jasonisis gen. inc. ++

Isididae Keratoisis gen. inc. (DZMB_2021_0047) ++

Isididae Lepidisis gen. inc. ++

Lepidisis spp. indet. +++ ++

Paragorgiidae fam. inc. +

Primnoidae gen. indet. (DZMB_2021_0048) +

Primnoidae gen. indet. (DZMB_2021_0049) ++

Stalk of Alcyonacea or Antipatharia ord. inc. +

Heteropathes americana sp. inc. +

Bathypathes sp. indet. (DZMB_2021_0050) +

Bathypathes patula sp. inc. ++ ++ ++

Schizopathes spp. indet. + +

Umbellula sp. indet. (DZMB_2021_0054) ++

Umbellula sp. indet. (DZMB_2021_0055) ++

Zoantharia fam. indet. (DZMB_2021_0056) ++

+

+++
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Zoantharia fam. indet. (DZMB_2021_0057) ++

+

+++ +++

Hydrozoa ord. indet. (DZMB_2021_0060) +++

Hydrozoa ord. indet. (DZMB_2021_0061) +++

Hydrozoa ord. indet. (DZMB_2021_0062) +

Hydrozoa ord. indet. (DZMB_2021_0063) ++

Hydrozoa ord. indet. (DZMB_2021_0064) +++

Candelabrum sp. indet. ++

+

+ ++

Corymorphidae gen. indet. +

Siphonophorae Rhodaliidae Thermopalia gen. inc. ++

Echinodermata Freyella gen. inc. +

Chiridota hydrothermica sp. inc. ++ +++

Mollusca Bathymodiolus septemdierum *[Bathymodiolus septemdierum sp. inc.] ++

+

+++ +++

Abyssochrysoidea superfam. inc. +++

Alviniconcha marisindica ++

+

+++ +++

Lepetodrilidae fam. inc. +++ +++

Lepetodrilus gen. inc. +++

Lepetodrilidae Lepetodrilus sp. indet. *[Lepetodrilidae Lepetodrilus gen.

inc.]

+++ +++

Phymorhynchus sp. indet. ++

+

+++ +++

Phymorhynchus sp. indet. (Egg capsules) ++

+

+++ +++

Melanodrymiidae fam. inc. +++

Chrysomallon squamiferum +++ +++

Solenogastres ord. indet. + +

Nemertea Thermanemertes gen. inc. +++

Platyhelminthes Polycladida ord. inc. ++

+

+++

Of  the  total  of  93  taxa  found within  and  in  close  proximity  to  hydrothermal  vents,  29

identified megafaunal taxa were considered endemic at active vent fields. This number is

comparable to the total of 46 megafaunal taxa identified from imagery or physical sampling

at Dodo, Solitaire, Edmond and Kairei vent fields, stretching along the CIR and at Longqi

and Tiancheng along the South West Indian Ridge (SWIR) (Watanabe and Beedessee

2015, Sun et al. 2020). In particular, four species were identified at the Dodo vent field; 18

taxa  were  initially  identified  within  Solitaire  (Nakamura  et  al.  2012)  and  subsequent

physical sampling and taxonomic work revealed 22 taxa (Watanabe and Beedessee 2015).

At Longqi, 21 were initially identified through observation and sampling (Copley et al. 2016)
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and 32 taxa have since been recognised (Zhou et al. 2018). A total of 23 species and

morphotypes were recognised at Tiancheng vent field, including the active venting area

and the periphery of the vent field (Sun et al. 2020). At Kairei vent field, 26 taxa were

reported when the vent field was discovered (Hashimoto et al. 2001), with a subsequent

increase to 34 known taxa (Watanabe and Beedessee 2015). For the Edmond vent field,

Watanabe and Beedessee (2015) described six taxa.

Inactive hydrothermal vent field

We recognised a total of 69 taxa at inactive vent fields and inactive parts of active vent

fields (Table 7), of which 37 are shared species with non-vent areas and 30 with active vent

fields. Twenty two taxa were found exclusively within or close to inactive vent fields, 15 of

these within inactive sites.

Phylum Inactive vent taxa CIR SEIR RTJ 

Annelida Polynoidae gen. indet. ++ ++

Lepidonotopodium gen. inc. (DZMB_2021_0002)  +

Lepidonotopodium gen. inc. (DZMB_2021_0003)  +

Arthropoda Glyptelasma gen. inc. +++ +

Amphipoda ord. inc.  +

Munidopsis aries sp. inc. +

Munidopsis pallida sp. inc. ++ ++

Thymopides laurentae sp. inc. +

Nematocarcinus gen. inc. (DZMB_2021_0004) +

Nematocarcinus gen. inc. (DZMB_2021_0005) + +

Cerataspis monstrosus sp. inc. ++

Munnopsidae fam. inc. (DZMB_2021_0007)  +++

Bryozoa Cheilostomatida fam. indet. (DZMB_2021_0009)  +++

Chordata Synaphobranchidae gen. indet. ++ ++ +

Histiobranchus gen. inc. +

Coryphaenoides longifilis sp. inc. + ++

Halosauropsis macrochir gen. inc. ++

Ophidiidae gen. indet. (DZMB_2021_0014) +

+

+

+

+

+

Table 7. 

List of inactive vent species for the Central Indian Ridge (CIR), the South East Indian Ridge (SEIR)

and the Rodriguez Triple Junction (RTJ) within inactive hydrothermal vent fields in each region.

Presence of each taxon indicated as low ('+'), medium ('++') or high ('+++') density. Low density = 1

specimen, medium = 2-9 specimens and high ≥ 10 specimens. Taxa found exclusively within or in

close proximity  to inactive hydrothermal  vent  fields are highlighted in bold,  taxa observed only

within inactive vent fields are additionally indicated by a plus.
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Bassozetus gen. inc. +

Spectrunculus grandis sp. inc. ++

Cnidaria Spirularia fam. indet. ++

Actiniaria fam. indet. (DZMB_2021_0017) ++

Actiniaria fam. indet. (DZMB_2021_0018) +

Actiniaria fam. indet. (DZMB_2021_0020) +

Actiniaria fam. indet. (DZMB_2021_0021) +

Actiniaria fam. indet. (DZMB_2021_0022) ++

Actinoscyphia sp. indet ++ +

Actinostolidae gen. indet. + ++

Actinostola sp. indet. (DZMB_2021_0028) + +

Bathyphellia sp. indet. (DZMB_2021_0032) ++

Chondrophellia sp. indet.  ++

Alcyonacea fam. indet.  ++

Anthomastus sp. indet.  ++

Chrysogorgia sp. indet. (DZMB_2021_0034)  +

Chrysogorgia sp. indet. (DZMB_2021_0035)  ++

Iridogorgia magnispiralis sp. inc. +++

Clavulariidae gen. indet. (DZMB_2021_0036) + ++

Clavulariidae gen. indet. (DZMB_2021_0037) +

Isididae gen. indet. (DZMB_2021_0040) +

Isididae gen. indet. (DZMB_2021_0042) ++

Isididae gen. indet. (DZMB_2021_0045)  +

Isididae Acanella gen. inc. ++

Isididae Bathygorgia gen. inc. ++ ++

Isididae Jasonisis gen. inc. ++

Isididae Lepidisis gen. inc. ++

Lepidisis spp. indet. ++ ++

Primnoidae gen. indet. (DZMB_2021_0049) ++

Stalk of Alcyonacea or Antipatharia ord. inc. ++

Heteropathes sp. indet. ++

Bathypathes gen. inc. (DZMB_2021_0051) +

Bathypathes patula sp. inc. ++

Pennatulacea ord. inc. (DZMB_2021_0052) +

Pennatulacea Kophobelemnon ord. inc. +

Zoantharia fam. indet. (DZMB_2021_0056) +++ +++

Zoantharia fam. indet. (DZMB_2021_0057) +++ +++

+

+

+

+

+

+
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Zoantharia fam. indet. (DZMB_2021_0058)  +++

Hydrozoa ord. indet. (DZMB_2021_0059)  +++

Hydrozoa ord. indet. (DZMB_2021_0062) ++

Echinodermata Freyellidae fam. inc. +

Freyella gen. inc. ++

Goniasteridae gen. indet. (DZMB_2021_0066) +

Circeaster gen. inc.  + ++

Hapalosoma sp. indet. +

Synallactidae gen. indet. (DZMB_2021_0077) +

Synallactes sp. indet. ++

Ophiosphalma gen. inc.  +

Ophiosphalma armigerum sp. inc. ++ +

Mollusca Abyssochrysoidea superfam. inc. +++

Phymorhynchus sp. indet. (Egg capsules) +++

The few studies focusing on megafauna at inactive vent fields found that most taxa are

known from other hard substrates and were not endemic or strictly dependent on inactive

hydrothermal areas (Boschen et al. 2013, Boschen et al. 2016). Nevertheless, the faunal

composition and abundance of these non-vent taxa were different within inactive areas

compared to those observed in non-vent areas on hard substrates.

Some species were found exclusively at inactive vents, including two limpet species from

the East Pacific Rise (McLean 1990) and one polynoid polychaeta from the Galapagos

Spreading Center (Pettibone 1989). At the SWIR, within the Longqi hydrothermal vent field,

an unknown ampharetid polychaete was sampled that Zhou et al. (2018) suggested to be

adapted to inactive sites.

In the Pacific Ocean aggregations of non-vent fauna, such as solitary tunicates, brisingid

sea  stars,  crinoids,  sponges,  anemones  and  brachiopods  are  found  on  inactive

hydrothermal  sulphides  at  Gorda  Ridge  (Van  Dover  et  al.  1990).  Observations  from

inactive sites close to Rumble II West Seamount off New Zealand revealed aggregations of

comatulid  crinoids,  actiniarian anemones,  sponges,  ascidians,  brachiopods and several

coral  species  (Boschen  et  al.  2016).  Similar  suspension-feeding  communities  in

comparably high abundance are reported from inactive sulphides at the Manus Basin (

Galkin 1997, Sen et al. 2014) and Brothers Seamount (Boschen et al. 2015).

On  inactive  chimney  complexes  at  Longqi,  Zhou  et  al.  (2018) reported  occasional

occurrences of Munidopsis-type galatheids; these inactive chimneys are relatively close to

active vent sites, which might influence their faunal composition. Munidopsis species are

also present within inactive sites in the INDEX area that lacks any recent hydrothermal

activity.

+

+

+

+
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Non-vent area

A total of 134 megafauna taxa were identified in the non-vent areas (Table 8), of which

many were observed within inactive vents and in the periphery of active vents. Many of

these shared taxa represent mobile individuals, especially of the phylum Chordata.

Phylum Non-vent taxa CIR SEIR RTJ 

Annelida Polynoidae gen. indet. ++

Sabellidae gen. indet. ++ +++

Arthropoda Anomura fam. indet. ++

Galatheidae fam. inc. ++ +

Munidopsis aries sp. inc. ++ + +

Munidopsis pallida sp. inc. ++ ++

Paguroidea superfam. inc. ++

Thymopides laurentae sp. inc. +

Nematocarcinus gen. inc. (DZMB_2021_0004) +++ ++ ++

Nematocarcinus gen. inc. (DZMB_2021_0005) +++

Dendrobranchiata subord. inc. +

Cerataspis monstrosus sp. inc. ++ +++ ++

Munnopsidae fam. inc. (DZMB_2021_0006) +++

Bryozoa Cheilostomatida fam. indet. (DZMB_2021_0008) ++ ++

Bifaxaria gen. inc. ++ ++ +

Tessaradoma gen. inc. +++ +

Chordata Synaphobranchidae gen. indet. ++ ++

Bathysaurus mollis sp. inc. ++ ++ ++

Bathypterois sp. indet. ++ +

Ipnops agassizii sp. inc. ++ +

Gadiformes Macrouridae ord. inc. (DZMB_2021_0010) +

Gadiformes Macrouridae ord. inc. (DZMB_2021_0011) +

Coryphaenoides gen. inc. (DZMB_2021_0013) ++

Coryphaenoides armatus sp. inc. ++ +

Antimora rostrata ++

Chaunacops gen. inc. +

Notacanthiformes ord. inc. ++

Table 8. 

List of non-vent species for the Central Indian Ridge (CIR), the South East Indian Ridge (SEIR) and

the Rodriguez Triple Junction (RTJ). Presence of each taxon indicated as low ('+'), medium ('++') or

high ('+++') density. Low density = 1 specimen, medium = 2-9 specimens and high ≥ 10 specimens.
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Aldrovandia affinis gen. inc. ++ +++

Halosauropsis macrochir gen. inc. +++ ++

Ophidiidae gen. indet. (DZMB_2021_0015) +

Ophidiidae fam. inc. (DZMB_2021_0016) + ++

Acanthonus armatus gen. inc. + ++ +

Barathrites iris gen. inc. ++

Bassozetus gen. inc. + ++

Spectrunculus crassus sp. inc. ++ +

Spectrunculus grandis sp. inc. + ++

Xyelacyba myersi gen. inc. ++

Octacnemidae gen. indet. +

Culeolus spp. indet ++

Bathyraja tunae sp. inc. ++

Cnidaria Cnidaria cl. indet. +

Spirularia fam. indet. +

Actiniaria fam. indet. (DZMB_2021_0017) + +

Actiniaria fam. indet. (DZMB_2021_0018) ++

Actiniaria fam. indet. (DZMB_2021_0020) +

Actiniaria fam. indet. (DZMB_2021_0022) +

Actinostolidae gen. indet. ++

Actinostola sp. indet. (DZMB_2021_0028) ++ +

Bathyphellia sp. indet. (DZMB_2021_0032) ++

Bathyphellia sp. indet. (DZMB_2021_0033) ++

Alcyonacea Anthomastus gen. inc. +

Iridogorgia magnispiralis sp. inc. +

Clavulariidae gen. indet. (DZMB_2021_0037) +

Clavulariidae fam. inc. (DZMB_2021_0038) +

Isididae gen. indet. (DZMB_2021_0042) +

Isididae fam. inc. (DZMB_2021_0044) +

Isididae Acanella gen. inc. +

Isididae Bathygorgia gen. inc. + +

Isididae Jasonisis gen. inc. +

Isididae Keratoisis gen. inc. (DZMB_2021_0046) +

Isididae Lepidisis gen. inc. +

Lepidisis spp. indet. ++

Paragorgiidae fam. inc. +

Primnoidae gen. indet. (DZMB_2021_0049) ++ ++
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Heteropathes sp. indet. +

Heteropathes americana sp. inc. +

Bathypathes patula sp. inc. + +

Schizopathes spp. indet. +

Pennatulacea fam. indet (DZMB_2021_0053) +

Umbellula sp. indet. (DZMB_2021_0054) +

Umbellula sp. indet. (DZMB_2021_0055) +

Epizoanthus sp. indet. ++

Hydrozoa ord. indet. (DZMB_2021_0065) ++

Siphonophorae Rhodaliidae Thermopalia gen. inc. +

Echinodermata Hymenodiscus gen. inc. ++ +

Freyellidae fam. inc. ++ ++

Freyastera gen. inc. ++ ++ ++

Freyella gen. inc. ++ ++ +

Styracaster gen. inc. ++

Henricia gen. inc. + +

Goniasteridae gen. indet. (DZMB_2021_0066) + ++

Goniasteridae gen. indet. (DZMB_2021_0067) ++

Evoplosoma gen. inc. ++

Lydiaster johannae sp. inc. +

Solasteridae fam. inc. +

Asthenactis gen. inc. +

Hymenaster sp. indet. +

Pteraster gen. inc. +

Antedonidae gen. indet. (DZMB_2021_0068) ++ ++

Antedonidae fam. inc. (DZMB_2021_0069) ++ ++

cf. Bathymetra sp. + +

Pentametrocrinus sp. indet. ++ ++

Hyocrinidae gen. indet. ++

Irregularia infracl. inc. +

Cidaroida fam. indet. +

Hapalosoma sp. indet. ++ +

Salenocidaris sp. indet. ++

Elpidiidae gen. indet. (DZMB_2021_0070) + ++

Elpidiidae gen. indet. (DZMB_2021_0071) +

Elpidiidae gen. indet. (DZMB_2021_0072) ++

Peniagone purpurea +
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Laetmogonidae sp. indet. ++ ++

Enypniastes eximia ++

Benthodytes sp. indet. ++ + +

Benthothuria gen. inc. +

Pseudostichopus gen. inc. (DZMB_2021_0073) +

Pseudostichopus sp. indet. (DZMB_2021_0074) ++

Oneirophanta sp. indet. ++

Synallactidae gen. indet. (DZMB_2021_0075) ++ +++

Synallactidae gen. indet. (DZMB_2021_0076) +++ ++ ++

Synallactidae gen. indet. (DZMB_2021_0077) ++ ++

Synallactidae gen. indet. (DZMB_2021_0078) ++

Synallactidae fam. inc. (DZMB_2021_0079) +

Synallactes sp. indet. ++ ++

Amphilepidida ord. inc. +

Asteronyx gen. inc. ++

Ophiacanthida ord. inc. ++ +

Ophiophyllum petilum sp. inc. +

Ophiosphalma armigerum sp. inc. ++ ++ ++

Hemichordata Torquaratoridae fam. inc. +

Mollusca Bathypolypus sp. indet. ++

Cirroteuthis sp. indet. + + ++

Grimpoteuthis gen. inc. +

Magnapinna sp. indet. +

Speculator gen. inc. ++

Scaphopoda ord. indet. ++ +

Porifera Paleodictyon nodosum +++ +++

Foraminifera Monothalamea ord. indet. (DZMB_2021_0080) ++

Monothalamea ord. indet. (DZMB_2021_0081) ++ ++

Monothalamea ord. indet. (DZMB_2021_0082) +++

Luffammina gen. inc. +++ +++

Psammina gen. inc. (DZMB_2021_0083) +++ + +

Psammina gen. inc. (DZMB_2021_0084) +++

Stannoma gen. inc. +

Information on the benthic deep-sea megafauna of the Indian Ocean from both samples

and imagery are rather scarce (Ingole and Koslow 2005, Sautya et al. 2011) and often

focuses on the shelf (Hunter et al. 2011). Sautya et al. (2011) identified 58 megafaunal taxa

using video transects and TV-grab samples from the Andaman Sea, a back-arc basin in the

northern part of the Indian Ocean, although the highest diversity and density was observed
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on the flanks or summit of seamounts and only seven were found in the Andaman Basin on

fine sediments (2,876 –2,917 m).

These seven taxa were observed at similar depths to those recorded here from the CIR

and SEIR area, all on soft substrates (Sautya et al. 2011). The imagery samples from the

seamounts, representing hard substrates, were taken at a maximum depth of 1,424 m (

Sautya et al. 2011), much shallower and more influenced by surface primary production

compared to the deeper and oligotrophic study area (Harms et al. 2019).

Ingole  and  Koslow  (2005) recognised  38  megafaunal  taxa  from  video  transects  and

sampling  in  the  Central  Ocean  Basin.  Other  studies  in  the  Indian  Ocean  focused  on

macrofauna (Ingole 2003) and responses of macrofauna to disturbance (Ingole et al. 2001,

Jones et al. 2017).

Megafauna in the German licence area

The GLA covers  three  regions;  the  southern  CIR,  the  RTJ  and  the  northern  SEIR,  a

distance spanning 1000 km from the northern to the southern border. Several taxa are

widespread throughout the INDEX area and others have restricted distribution patterns

(Tables 6, 7, 8). For the active vent fields, 19 species occur on the CIR, SEIR and RTJ,

including the shrimp Rimicaris kairei, the bristle worm Archinome jasoni, the fish Pachycara

angeloi and the mussel Bathymodiolus septemdierum (Table 6). Fifty taxa were found only

in one region, including the bristle worm Branchipolynoe gen. inc. on the CIR, the sea

spider Pantopoda ord. inc. on the SEIR and the ribbon worm Thermanemertes gen. inc. at

the RTJ (Table 6). The remaining 26 taxa were observed in two of the three regions, ten of

them on the CIR and SEIR, but not within the RTJ in between these two regions, thereby

probably reflecting the sampling effort.

The widespread distribution throughout the INDEX area of many typical active vent field

taxa found in this study confirms the Indian Ocean as a standalone biogeographic province

(Van Dover  et  al.  2001,  Zhou et  al.  2018,  Sun et  al.  2020).  The majority  of  spatially-

restricted taxa were either smaller taxa, as reported for polychaetes from Longqi (Copley et

al.  2016, Zhou et al.  2018) or were occasional vent field residents also found in more

distant non-vent areas (compare Table 6 and Table 8 for shared taxa). These taxa probably

contribute to the small-scale differences described for Indian Ocean vent fields (Copley et

al. 2016, Zhou et al. 2018, Sun et al. 2020) and can also be confirmed for the active vent

fields within the INDEX area.

At inactive hydrothermal vent fields, the majority of taxa were shared with active vent fields

and non-vent areas and only 22 of the 69 taxa were observed only within - or close to -

inactive areas. Fifteen taxa were observed exclusively within inactive areas on sulphides.

Of the 22 taxa observed at inactive sites, 19 showed a restricted occurrence in one region,

including the isopod Munnopsidae fam. inc. (DZMB_2021_0007) at the RTJ, the Bryozoan

Cheilostomatida fam. indet. (DZMB_2021_0009) on the SEIR and the fish Histiobranchus

gen. inc. on the CIR; the remaining three taxa were restricted to two regions each (Table 7

).  Fifteen  taxa  showed  a  spatial  distribution  across  two  regions  and  only
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Synaphobranchidae gen. indet. showed a widespread distribution in all three regions, but

this taxon is not restricted to inactive vent fields and was also observed in active vent

fields.  The  taxa  at  inactive  areas  show highly  localised  distribution  patterns  in  low  to

medium abundance (Table 7). In addition and in contrast to the high number of shared taxa

at active vent fields in this study and beyond the INDEX area (Breusing et al. 2015, Sun et

al. 2020), the inactive vent fields had a considerably lower number of shared taxa between

inactive sites and no widespread distribution of taxa across the INDEX area.

The non-vent area showed the highest species diversity in medium to low abundance with

a high number of locally-restricted taxa (Table 8). Eighty-two taxa occurred in one region,

39 in two regions and only 13 taxa were observed throughout the INDEX area, the majority

in medium to low abundance (Table 8).

In the Indian Ocean, three additional licence areas for polymetallic sulphides have been

issued to China on the SWIR, India on the southern CIR and SWIR and Korea on the CIR,

with a number of shared species between the licence areas and hydrothermal vent fields

outside exploration claims (Nakamura et al. 2012, Zhou et al. 2018, Sun et al. 2020). For

example, the gastropod Chrysomallon squamiferum has been found in both the Chinese

and  the  German exploration  claim areas  in  addition  to  the  Solitaire  vent  field  outside

exploration areas (Chen et al.  2015). The low connectivity of the known populations at

these three vent sites in the Indian Ocean, of which two are within national licence claim

areas, has led to classification of this taxon as endangered on the IUCN Red List (Sigwart

et al. 2019). The IUCN Red List might, therefore, be used to draw attention to vulnerable

deep-sea habitats and serve as a basis for protecting them (Sigwart et al. 2019). To clarify

the population connectivity  of  C. squamiferum and other  locally-restricted species,  it  is

necessary to conduct biodiversity assessments in additional hydrothermal vent areas.

Other taxa, such as Rimicaris kairei, show a greater connectivity and a more widespread

distribution  across  spatially-separated  vent  fields  in  this  yet  undisturbed environment  (

Hashimoto et al. 2001, Zhou et al. 2018, Gerdes et al. 2019).

Although potential mining activities are focusing on inactive hydrothermal vents, they could

affect nearby active hydrothermal vents and the surrounding non-vent area (Levin et al.

2016, Miller et al. 2018, Van Dover 2019).

Mitigation  strategies  to  avoid  'serious  harm'  to  the  environment  include  Environmental

Impact  Assessment  studies  (EIA),  which  require  baseline  studies  for  time  series  and

monitoring to understand and explain succession, resilience and the recovery potential of

the fauna against anthropogenic disturbances (Gollner et al. 2017, Van Dover 2019).

The impact of mining activities for inactive hydrothermal vent sites is far from understood

due to  a  lack of  qualitative  and quantitative  studies as pointed out  in  several  reviews

addressing the potential consequences of mining-related disturbances (Van Dover 2014, 

Miller et al. 2018, Van Dover 2019). For the non-vent areas in the vicinity of hydrothermal

vent fields, mining effects are even less studied and require proactive research (Van Dover

2014).
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This megafauna catalogue is a valuable baseline study that offers an impression of the

diversity present within the GLA, which can serve as a basis for monitoring the deep-sea

benthic megafauna in the context of potential SMS mining activities. A drawback of this

fauna  catalogue  is  that  the  occurrences  of  taxa  are  based  chiefly  on  imagery  alone;

additional physical samples are needed for taxonomic and molecular confirmation.
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