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Abstract 7 

Microbes have usually been neglected as indicators to assess the ecological status, under 8 

multiple human pressures. Some years ago, a biotic index (microgAMBI) was proposed to assess 9 

the status of marine sediments and waters, and it has been tested under different pressures and 10 

biogeographical areas. The index is based on the assignation of each taxon to an ecological group 11 

(sensitive or not to disturbance), and this list has grown since the first publication. Because the 12 

increasing use of the index, it could be wise to make available the calculation template and the 13 

updated taxa list (1,969 taxa currently), meeting the FAIR (Findable, Accessible, Interoperable 14 

and Reusable) principles. This manuscript describes the dataset and template. 15 

 16 

  17 
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1.- Data description 18 

1.1. Context 19 

Assessing the ecological status of different biological elements is necessary to take 20 

informed management decisions, to reduce the effects of multiple pressures at sea (Birk et al., 21 

2020; Korpinen et al., 2021). Although many biotic indices have been proposed to assess the 22 

ecological status of phytoplankton, macroalgae, seagrasses, macroinvertebrates or fish (Birk et 23 

al., 2012), microbes have been usually neglected as elements to assess the marine ecological 24 

status, and only recently they have been investigated in response to anthropogenic disturbances 25 

(Ager et al., 2010). However, some years ago, Aylagas et al. (2017) developed a taxonomy-based 26 

biotic index (microgAMBI), using bacterial community composition data, for marine sediment 27 

assessment. This index is based on the principles of AZTI’s Marine Biotic Index (AMBI), developed 28 

by Borja et al. (2000), to assess the status of benthic macroinvertebrate communities. AMBI is 29 

based on the assignation of each species to an ecological group (EG) (i.e. EG I, sensitive species; 30 

EG II, indifferent; EG III, tolerant; EG IV, second-order opportunistic species; and EG V, first order 31 

opportunistic species). This was further developed as gAMBI (genomic AMBI), in which species 32 

are identified using metabarcoding (Aylagas et al., 2014). 33 

MicrogAMBI is calculated from 16S rRNA metabarcoding data, in both coastal and 34 

estuarine locations. Originally developed in the north of Spain, it was validated against a 35 

pressure index measuring the anthropogenic disturbance (Aylagas et al., 2017). It has been 36 

further applied in multiple biogeographical areas across the ocean (polar, tropical, temperate), 37 

including water column, sediment and corals, as well as different pollution sources, which 38 

include wastewater discharge, eutrophication, hydrocarbon concentration, aquaculture (Borja, 39 

2018; Pearman et al., 2018; Clark et al., 2021; Aylagas et al., 2021; Sun et al., 2021; Lanzén et al., 40 

2021; Bourhane et al., 2022; etc.).  41 

The initial paper included a list of around 800 taxa, which have been increased with 42 

posterior publications, in which authors provided the information on the EGs used. However, as 43 

the list has grown until near 2,000 taxa, it is necessary to make it available, meeting the FAIR 44 

(Findable, Accessible, Interoperable and Reusable) principles. This is why this dataset is made 45 

available through GigaByte and the GigaDB repository. 46 

1.2. Methods 47 

Microbial taxa are identified via the taxonomic classification of sequences and then 48 

assigned to ecological groups based on surveyed literature, as done in the initial paper (Aylagas 49 

et al., 2017). Following the principle of AMBI, but adapted to two single responses, those 50 
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microbes that are not associated with pollution inputs, are included as sensitive and indifferent 51 

taxa (EGI) and those associated with pollution inputs are included as tolerant and opportunistic 52 

taxa (EGIII) (Figure 1). The ratio of the relative abundance of EGI and EGIII in a sample is used to 53 

calculate the index which in turn provides an ecological classification of, high, good, moderate, 54 

poor, or bad status (Aylagas et al., 2017) (Figure 1).  55 

 56 

Figure 1: MicrogAMBI calculation, showing the relative abundance of the taxa assigned to each 57 
of the two ecological groups (EGI, sensitive to pollution; and EGIII tolerant), the equation 58 
to calculate the index, and the boundary values determining the five quality classes 59 
(modified and updated from Aylagas (2017), based on the information from Aylagas et 60 
al. (2017) and Borja (2018). 61 

 62 

To expand the initial taxa list, a review of the literature was done to select common 63 

microbial taxa appearing in environmental studies. The assignation criteria to the above two 64 

EGs, are the same as in Aylagas et al. (2017). A taxon is assigned to EGIII when (i) dominates in 65 

organic matter-enriched sediments; (ii) presents organic pollution response; (iii) dominant 66 

presence in anoxic methane-rich sediments; (iv) identified as nitrite oxidizer and related to 67 

nitrogen inputs; (v) present in sulfide-rich wastewaters; (vi) present in wastewater treatment 68 

plants; (vii) has a role in methanogenic degradation of alkanes; (viii) has a role in aromatic 69 

compounds biodegradation, including petroleum products pollution, as complex PAHs; and (ix) 70 

is a potential pathogen. The remainder taxa are assigned to EGI (e.g. aerobic taxa, taxa described 71 
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as living in pristine systems, etc.). Taxa of unknown ecological function are included as ‘not 72 

assigned’. 73 

1.3. Data validation and quality control 74 

The taxa list includes, for each taxon, the reference or web page link in which the 75 

assignation is based. This information is available in the database in GigaDB, as a template 76 

allowing the calculation of microgAMBI (microgAMBI-template-version-2023-04-22.xls). 77 

This template has three sheets. The first one (‘readme’), includes a guide with seven 78 

steps on how the user should prepare the data to calculate the index. The second one 79 

(‘template’), includes the empty template to be filled in with the data and the necessary 80 

equations to obtain the ecological status by station, as described initially in Aylagas et al. (2017). 81 

The third one (‘taxa list’), includes: (i) in column A, the correlative number of each taxon; (ii) in 82 

column B, the name of each taxon (in the case of genus, without ‘sp.’, hence, it is better to 83 

remove this in the datasets to be tested); (iii) in column C, the assignation to the corresponding 84 

EG; and (iv) in column D, the literature in which the decision to assign a taxon to an EG is based 85 

on. 86 

 The current list includes 1,969 taxa (820 in EGI; 1,124 in EG III; and 25 as not assigned), 87 

for each of them, one or several papers to support the assignation decision are included in the 88 

list; in other cases, it could be a web page in which the decision is based; in some cases, it could 89 

be based by analogies with other species within the same genus. 90 

 To ensure the quality control, the database is public, and any researcher can suggest 91 

adding new taxa or change an assignation, based on new evidence to support such change, by 92 

contacting the author of this paper (aborja@azti.es) or a member of his team, as included in the 93 

‘readme’ sheet of the dataset in GigaDB. Meeting the FAIR principles, allow future updating of 94 

the taxa list and the template, as well as the reuse of this dataset. 95 

 96 

2.- Re-use potential 97 

Any author having a set of microbial data, based on metabarcoding, with the number of reads 98 

by station sampled, can easily use this template to calculate the ecological status in the study 99 

area. Having gradients of impact (e.g. a wastewater discharge, and aquaculture farm, an 100 

industrial activity with contaminants, etc.) could be useful to better interpret the results. For 101 

doing that, simply, follow the instructions in the readme sheet, copy and paste your data and 102 

look at the microgAMBI results. Examples of such applications can be seen in Borja (2018), 103 

mailto:aborja@azti.es
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Pearman et al. (2018), Clark et al. (2021), Aylagas et al. (2021), Sun et al. (2021), Lanzén et al. 104 

(2021), and Bourhane et al. (2022), among others. If a high percentage of taxa is not assigned, 105 

the authors using the template can contact the author of the database and try to find together 106 

evidence on the ecological group to assign the taxa, updating the database with new taxa, which 107 

can be useful for the users community.   108 

 109 

3.- Data Availability 110 

Data is available in the GigaScience GigaDB repository (DOI: xxxxx). 111 
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