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Supplementary results 

Surface location and microhabitat colonization pattern detail 

Three colonial hydrozoans (Campanulariidae msp. 3, msp. 2, and Eudendrium msp. 1) 

colonized almost all locations and microhabitats available on the substrata (Figure 6A). The most 

abundant and opportunistic colonizer (Campanulariidae msp. 3) did not display location 

preferences, except for corners of stone and wood at Site 2. In terms of microhabitat 

colonization, colonies extended through most microhabitats available, except into the pores of 

stone at Site 2 or below the outermost surface of mesh at Site 3. Colonies also extended stolons 

internally in mesh (Sites 1, 2 and 3). Low colonization was observed below the outermost 

surface of plastic at Site 4. Campanulariidae msp. 2 consistently colonized corners, edges, and 

centre of the blocks except for edges and corners on mesh at Site 3. Microhabitats were almost 

all colonized, except below the outermost surface on mesh at Site 3. Eudendrium msp. 1 

colonized the corner, edge, and centre locations with no exceptions; all microhabitats available 

were colonized.  

An additional four morphospecies exhibited broad colonization of locations and 

microhabitats across multiple substratum types and sites (Figure 6A). The colonial cnidarian 

Octocorallia msp. 1 had variable settling locations across geographic site and substratum type but 

occurred in one location per block; the exception was broader colonization of mesh at Site 4 

where the morphospecies occurred in two recruitment locations. It colonized the outer 

microhabitat only at Site 1 across three substratum types (mesh, plastic, and stone) and only the 

inner microhabitat on plastic at Site 4, while again exhibiting broader colonization on mesh as 

well as stone, where it colonized all microhabitats available. The benthic Foraminifera msp. 1 

also occurred in multiple locations on mesh at Site 1 (3 locations), mesh at Sites 2 and 3 (2 



 

 

locations each), and stone at Site 4 (2 locations). At Site 1 it also occurred on stone and wood in 

the centre, and at Site 4 on mesh in the centre. Microhabitat colonization was variable: it 

occurred in the outer microhabitats of mesh, stone, and wood at Site 1 as well as mesh at Sites 2 

and 3, while more broadly colonizing most available microhabitats on mesh and stone at Site 4. 

The only exception was internal occurrence on mesh at Site 1 and 3. The benthic radiolarian 

Radiolaria msp. 1 conversely was limited to one location per substratum type: it occurred just in 

the centre of mesh and stone at Site 2 as well as plastic and stone at Site 4. At Sites 3 and 4 it 

occurred in two microhabitats, inner and internally, while all other occurrences it was in just one 

microhabitat per substratum type. It was in the middle microhabitat of mesh at Site 2, the outer 

of plastic at Site 4, and the inner microhabitats of stone at both Site 2 and 4. Individual eggs 

(Unknown msp. 1) occurred in the centre of plastic at Site 1 and stone at Site 2 as well on the 

edges of stone at Site 4, while showing up in all locations of stone at Site 1. Its microhabitat 

colonization was limited, as it occurred in the outer microhabitat of plastic at Site 1, and the 

inner of stone at Sites 1 and 2.  

Six mspp recruited to or colonized few locations and microhabitats across two sites 

(Figure 6B). The unitary cnidarian Actiniaria msp. 1 had no specific location trend but occurred 

in one location per substratum type; it was present in the centre of stone at Site 1 and in the 

centre of plastic at Site 4. Similarly, it occurred in one microhabitat per substratum type: 

internally on mesh and outer on stone at Site 1, and middle on plastic at Site 4. The colonial 

hydrozoan Campanulariidae msp. 4 colonized the centre of mesh at Site 1 but more broadly 

including the edges and corners of mesh at Site 4. Its microhabitat colonization followed a 

similar pattern, occurring in the outer microhabitat on mesh at Site 1 and all available 

microhabitats on mesh at Site 4 including extending stolons from the colony internally. Porifera 



 

 

msp. 1 occurred in one location per site, on the edge of plastic at Site 2 and the centre of mesh at 

Site 3; microhabitat colonization was the inner microhabitat on plastic at Site 2 and outer on 

mesh at Site 3. Porifera msp. 3 colonized just one location: centre of mesh at both Site 1 and 2. 

Broader microhabitat colonization occurred on mesh at Site 1 in both outer and middle 

microhabitats, while on mesh at Site 2 it colonized just the outer. A biological aggregate 

(Unknown msp. 3) was present on the edge of wood at Site 2; inner microhabitat colonization 

occurred on wood at Site 2 and it was present internally on mesh at Site 3.  

The remaining seven mspp recruited to or colonized one or more locations and 

microhabitats but restricted to just one site (Figure 6C). This included two colonial hydrozoans 

colonizing locations and microhabitats broadly (Campanulariidae msp. 1 and Eudendrium msp. 

2). Campanulariidae msp. 1 occurred in all locations and microhabitats available on stone at Site 

1; Eudendrium msp. 2, similarly colonized all locations and microhabitats available on mesh at 

Site 4. Conversely, another colonial hydrozoan Hydrozoa msp. 1 occurred solely in centre 

location of stone at Site 1, colonizing the outer microhabitat alone. Foraminifera msp. 2 was 

present in the centre locations of mesh and stone at Site 4, colonizing the outer microhabitat on 

the former and the inner on the latter. Foraminifera msp. 4 occurred in the centre of plastic at Site 

3, as well as being found internally on mesh at the same site. Its microhabitat colonization of the 

former occurred in the middle. 

  



 

 

Supplementary tables 

Table S1. Recruitment location on the substratum (see Figure 2 for details). 

Location Description 

Center Substratum area excluding Corner, Edge, and bolt holes* 

Edge Within 5 mm of sides 

Corner 5 x 5 mm box including corner 

Epibiota Using another morphospecies as substratum 

*Holes through the center of two opposite faces of the panels where they were bolted to the frame. 

 

  



 

 

Table S2. Recruitment features or “microhabitats” on the substratum types (see Figure 2 for 

details) 

Microhabitat Description 

Mesh  

Unsheltered Outermost area 

Sheltered Below outermost surface, between and inside sheets of mesh 

Plastic  

Unsheltered Outermost area at top of plastic protuberances 

Sheltered Side or between plastic protuberances, and surface at base 

Stone  

Unsheltered Outermost area 

Sheltered Inside crevices and indentations below surface 

Wood  

Unsheltered Outermost area 

Sheltered Found below surface of substratum (boring) 

 

 

  



 

 

Table S3. Deployment information for all settlement frames on moorings and landers.  

Name Site ID Method Depth (m) Altitude (m) Deployed Recovered Latitude Longitude 

Site 1 HiBioA Mooring 499 10 Oct 2017 Jul 2018 60.46083° N – 61.26217° W 

Site 2 HiBioC Mooring 960 60 Aug 2018 Jul 2019 60.46406° N – 61.15908° W 

Site 3 SpongeSite3 Lander 410 1 Jul 2018 Jul 2019 60.46738° N – 61.28785° W 

Site 4 HiBioA Mooring 505 16 Jul 2019 Aug 2020 60.47417° N – 60.26944° W 

Site 5* HiBioB Mooring 1855 30 Aug 2018 - 60.47365° N  – 60.37526° W  

Site 6* HiBioC Mooring 1025 12 Jul 2019 - 60.46405° N  – 61.15780° W  

*Not recovered 

 

  



 

 

Table S4. Total abundance of all individuals or colonies of all morphospecies present on four substratum types at four sites in the 

Labrador Sea (Canada).  

 



 

 

Table S5. Density of all individuals or colonies per cm2 of all morphospecies present on four substratum types at four sites in the 

Labrador Sea (Canada).  



 

 

Table S6. Surface and canopy coverage by all non-hydrozoan morphospecies and phyla across 

substratum types (mesh, plastic, stone, wood) and geographic sites (1, 2, 3, 4). A * indicates that 

the Cnidaria cover includes hydrozoans (see Figure 6 for detail).  
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Annelida 3.0 3.7 0.0 1.0 0.0 5.0 0.0 3.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Polychaeta msp. 1 3.0 5.0 0.0 1.0 0.0 0.0 0.0 5.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Polychaeta msp. 2 3.0 3.0 0.0 0.0 0.0 5.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Arthropoda 1.7 2.2 0.9 1.0 1.0 2.1 1.8 1.0 2.4 0.5 0.6 0.4 0.5 0.0 0.5 0.0 0.1 1.3 

Caprellidae msp. 1 1.3 1.7 0.0 0.0 0.0 0.0 0.0 0.0 1.7 5.0 5.0 5.0 0.0 0.0 5.0 0.0 0.0 5.0 
Copepoda msp. 1 2.1 2.4 1.0 0.0 1.0 1.8 1.8 1.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Gammaridea msp. 1 1.0 1.0 1.0 1.0 0.0 0.0 0.0 1.0 0.0 0.1 0.0 0.0 0.5 0.0 0.0 0.0 0.1 0.0 

Gammaridea msp. 2 3.7 3.7 0.0 0.0 0.0 3.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Halacaridae msp. 1 1.0 1.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Isopoda msp. 1 5.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Ostracoda msp. 1 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Cnidaria* 11.7 8.2 11.8 10.8 37.1 13.6 9.0 6.4 13.7 11.1 10.1 10.5 9.1 32.1 11.2 2.8 5.9 15.8 

Actiniaria msp. 1 1.0 1.0 1.0 1.0 0.0 1.0 0.0 0.0 1.0 0.3 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 

Octocorallia msp. 1 1.0 1.0 1.0 1.0 0.0 1.0 0.0 0.0 1.0 2.6 0.0 0.0 2.6 0.0 0.0 2.6 0.0 0.0 
Foraminifera 1.4 1.5 1.0 0.9 1.0 3.2 1.0 1.0 0.8 11.4 9.2 12.5 8.5 32.5 8.9 0.0 2.3 14.9 

Foraminifera msp. 1 1.4 1.5 1.0 0.8 1.0 3.2 1.0 1.0 0.7 10.3 6.6 5.9 12.8 42.7 15.3 2.9 5.3 12.1 

Foraminifera msp. 2 1.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 3.4 3.4 0.0 0.0 0.0 1.0 0.0 0.0 5.0 
Foraminifera msp. 3 1.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 12.2 5.5 21.0 9.7 10.3 7.5 0.0 7.7 18.5 

Foraminifera msp. 4 1.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 72.5 72.5 0.0 0.0 0.0 0.0 0.0 0.0 72.5 

Mollusca 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.5 1.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 

Gastropoda msp. 1 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Gastropoda msp. 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.7 0.0 8.0 6.7 0.0 10.0 0.0 2.5 6.3 

Porifera 2.0 2.3 1.0 0.0 0.0 1.0 1.0 5.0 0.0 0.1 0.1 0.0 0.1 0.0 0.1 0.0 0.0 0.2 

Porifera msp. 1 3.0 5.0 1.0 0.0 0.0 0.0 1.0 5.0 0.0 0.1 0.1 0.0 0.2 0.0 0.1 0.0 0.0 0.3 

Porifera msp. 2 1.0 1.0 0.0 0.0 0.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Porifera msp. 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Radiolaria 1.0 1.0 1.0 1.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Radiolaria msp. 1 1.0 1.0 1.0 1.0 0.0 0.0 1.0 0.0 1.0 2.5 2.5 0.0 0.0 0.0 0.0 0.0 0.0 2.5 

Unknown 1.9 0.0 1.0 2.2 1.0 3.0 1.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Unknown msp. 1 2.0 0.0 1.0 2.2 0.0 3.0 1.0 0.0 0.5 5.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 

Unknown msp. 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Unknown msp. 3 1.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 

  



 

 

Table S7. Base coverage (%) of all individuals or colonies of all morphospecies present on four 

substratum types at four sites in the Labrador Sea (Canada). 

 

  



 

 

Table S8. Canopy coverage (%) of all individuals or colonies of all morphospecies present on 

four substratum types at four sites in the Labrador Sea (Canada). 

 

  



 

 

Table S9. Results of PERMANOVA and two-way crossed analysis of similarity (ANOSIM) tests 

on Bray-Curtis resemblance matrices on the four substratum types and four geographic sites in 

Labrador Sea (Canada). Global results are indicated in bold. 

 



 

 

Supplementary figures 

 

Figure S1. Sample of a mosaic image and the grid overlays used for morphospecies abundance 

measurements from “Face #2” of “Stone #1” of Site 4, e.g., the second face examined on one of 

the three carbonate block replicates at Site 4. Cross-hatching indicates squares excluded on all 

substratum types due to erosion (corners), or an incomplete grid square. Scale bar is 10 mm. (A) 

The mosaic image generated using individual photographs taken of each section of the surface 

using the Leica M205 stereo microscope and LAS-X software, then stitched together in Adobe 

Photoshop CS6. (B) A grid overlay of 1 cm squares on the mosaic image, used for surfaces with 

more sparse colonization. 

 

 


