
Supplement	to	Harris	et	al.	(2021)	–	Mar	Ecol	Prog	Ser	671:21-43	–	https://doi.org/10.3354/meps13758	
	

	 1	

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S1. Comparison of benthic community abundance data collected from ROV video stills and 
photographs from Nikon D800 of 16 quadrats. CPC points were randomised explaining the small, 
non-significant differences between the two techniques  
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Figure S2. Image to demonstrate the calculation of image cover (number of squares) /surface 
area (true surface area) ratios of high (A), medium (B), and low (C) complexity morphologies.  
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Figure S3. Abundance (% coverage) of sponge morphological types across 10 m depth increments at 
Poor Knights (S3A), inner (S3B), mid (S3C), and outer Fiordland (S3D), Patea, and Parininihi marine 
reserve (S3E).  Repent and Encrusting forms have been separated to maintain easier visualization of 
less abundant groups. 

 

 

 

 

 

Figure S4. Species accumulation curve showing the number of points assigned to randomised frame-
grabs to determine the optimal number of points to be assigned to quadrats in CPC analyses 
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Figure S5. Depth changes in salinity (A), turbidity(B), temperature (C), FlC (fluorescence as 
chlorophyll a) (D) from CTD deployments at the Poor Knights (blue), inner Fiordland (orange), mid 
Fiordland (grey), outer Fiordland (yellow).  
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Figure S6. Quadrats with high abundance of low (A), medium and high sponge complexity (B) at 
Poor knights from 40 m and 60 m respectively. Images C and D show wide angle perspectives of high 
overall abundance of a range of low, medium and high complexity forms at 70 m at Poor knights and 
40 m at outer Fiordland respectively. 
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Table S1. All transects undertaken using ROV and SCUBA at all locations. 
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Table S2. Comparison of sponge morphologies based  

 

 

 

 

 

 

 

 

 

Table S3. Post-hoc pairwise t-tests comparing differences in benthic community composition at 10 m 

intervals from 5 to 80 m at the Poor Knights. 
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Table S4. SIMPER results to compare differences in benthic community composition across 10 m 
intervals from 5-80 m at the Poor Knights.  
Group 5m 
Average similarity: 66.46 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     6.99  28.54   2.24    42.93 42.93 
BRYOZOAN     2.50   9.07   2.66    13.65 56.59 
CND     3.25   8.86   1.19    13.33 69.92 
MACROALGAE     3.02   8.81   1.56    13.26 83.18 
CCA     1.72   5.00   1.04     7.53 90.71 
 
Group 15m 
Average similarity: 68.24 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     7.57  34.73   3.17    50.88 50.88 
CCA     2.99  11.26   2.74    16.50 67.38 
BRYOZOAN     2.81  10.56   1.89    15.48 82.86 
CND     1.93   5.40   1.06     7.91 90.77 
 
Group 25m 
Average similarity: 65.49 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     6.67  29.70   3.89    45.35 45.35 
BRYOZOAN     4.76  17.30   1.44    26.42 71.77 
CCA     2.19   4.96   0.91     7.57 79.34 
MACROALGAE     2.16   4.65   0.83     7.10 86.44 
ASCIDIAN     1.57   3.63   0.81     5.54 91.98 
 
Group 30m 
Average similarity: 67.92 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     5.80  21.19   2.86    31.19 31.19 
MACROALGAE     3.26  10.42   2.37    15.34 46.53 
BRYOZOAN     3.29  10.30   1.66    15.17 61.70 
CCA     3.07   9.26   1.80    13.64 75.33 
ASCIDIAN     2.19   7.11   2.17    10.48 85.81 
OTHER     1.68   5.20   1.47     7.65 93.46 
 
Group 40m 
Average similarity: 76.61 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     6.37  27.14   6.19    35.42 35.42 
BRYOZOAN     4.64  17.40   2.21    22.71 58.13 
CND     4.14  15.88   2.72    20.73 78.86 
ASCIDIAN     2.68   8.84   1.88    11.54 90.40 
 
Group 50m 
Average similarity: 70.98 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     7.76  37.83   4.63    53.29 53.29 
BRYOZOAN     3.49  12.24   1.67    17.24 70.53 
CND     2.94   9.50   1.14    13.38 83.91 
ASCIDIAN     1.75   5.85   1.24     8.25 92.16 
 
Group 60m 
Average similarity: 69.42 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     7.15  33.52   4.56    48.28 48.28 
BRYOZOAN     3.67  14.14   2.46    20.37 68.65 
CND     2.36   7.41   1.09    10.68 79.33 
OTHER     1.63   5.36   1.18     7.72 87.04 
ASCIDIAN     1.84   5.22   0.99     7.52 94.56 
 
Group 70m 
Average similarity: 78.18 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     8.45  43.76   5.74    55.97 55.97 
CND     2.73  11.08   3.03    14.18 70.15 
BRYOZOAN     2.84   9.89   1.76    12.65 82.80 
CCA     1.00   5.53  10.56     7.07 89.87 
OTHER     1.07   3.80   1.24     4.86 94.73 
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Group 80m 
Average similarity: 70.61 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     6.74  41.24   3.74    58.41 58.41 
BRYOZOAN     3.20  14.93   2.90    21.15 79.56 
CND         3.13   7.46     0.76 10.56  90.12 
 
 

Table S5. Post-hoc pairwise t-tests comparing differences in benthic community composition at 10 m 

intervals from 5 to 100 m at inner Fiordland. 
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Table S6. SIMPER results to compare differences in benthic community composition across 10 m 
intervals from 5-100 m at inner Fiordland. Dummy variable added in Av.Abundance. 

Group 30m 
Average similarity: 58.45 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
CCA     5.07  26.47   1.52    45.29 45.29 
PORIFERA     3.14  15.42   2.05    26.39 71.68 
BRYOZOAN     1.64   9.46   2.71    16.19 87.87 
POLYCHAETE     1.38   4.79   0.79     8.20 96.07 
 
Group 100m 
Average similarity: 56.51 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     2.46  25.61   2.06    45.32 45.32 
BRYOZOAN     2.04  23.38   3.25    41.37 86.70 
POLYCHAETE     1.07   6.68   0.69    11.83 98.53 
 
Group 40m 
Average similarity: 59.16 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     3.86  22.97   2.54    38.84 38.84 
CCA     4.19  12.56   0.85    21.23 60.07 
BRYOZOAN     2.02  11.73   3.17    19.83 79.90 
POLYCHAETE     1.46   7.94   0.95    13.42 93.31 
 
Group 60m 
Average similarity: 58.86 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     2.78  19.43   2.85    33.01 33.01 
BRYOZOAN     2.11  17.53   1.93    29.79 62.80 
POLYCHAETE     2.20  15.31   1.59    26.02 88.82 
CCA     1.71   4.30   0.48     7.30 96.12 
 
Group 80m 
Average similarity: 60.58 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
BRYOZOAN     2.68  36.41   2.19    60.11 60.11 
PORIFERA     1.74  18.92   2.86    31.24 91.34 
 
Group 5m 
Average similarity: 55.68 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
MACROALGAE     3.19  23.26   1.00    41.78 41.78 
PORIFERA     1.00  13.56   5.73    24.35 66.13 
BRYOZOAN     1.00  13.56   5.73    24.35 90.48 
 
Group 15m 
Average similarity: 86.29 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
CCA     9.44  70.31   8.74    81.48 81.48 
PORIFERA     1.40   8.00   4.85     9.28 90.76 
 
Group 25m 
Average similarity: 69.38 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
CCA     6.80  46.52   3.13    67.05 67.05 
PORIFERA     2.53  11.29   2.22    16.28 83.33 
BRYOZOAN     1.24   7.97   5.97    11.49 94.81 
 
Group 50m 
Average similarity: 61.80 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     2.46  24.04   3.28    38.90 38.90 
BRYOZOAN     2.04  21.10   2.36    34.14 73.04 
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POLYCHAETE     1.67  12.01   1.19    19.44 92.47 
 
Group 70m 
Average similarity: 51.35 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
BRYOZOAN     2.49  26.00   2.32    50.63 50.63 
PORIFERA     1.36  18.77   4.65    36.55 87.18 
POLYCHAETE     0.72   3.31   0.38     6.45 93.64 

 
 

Table S7. Post-hoc pairwise t-tests comparing differences in benthic community composition at 10 m 
intervals from 5 to 120 m at mid Fiordland. 
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Table S8. SIMPER results to compare differences in benthic community composition across 10 m 
intervals from 5-120 m at mid Fiordland. 

Group 100m 
Average similarity: 61.19 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
POR     2.60  22.18   2.52    36.25 36.25 
POLY     2.68  18.69   1.63    30.54 66.79 
BRYO     2.04  16.34   2.22    26.70 93.49 
 
Group 110m 
Average similarity: 56.06 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
POR     2.46  20.41   2.57    36.40 36.40 
BRYO     1.77  16.52   2.12    29.47 65.87 
POLY     2.44  14.91   1.17    26.60 92.47 
 
Group 120m 
Average similarity: 53.72 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
POR     1.99  20.38   1.84    37.94 37.94 
BRYO     1.87  19.32   2.51    35.96 73.90 
POLY     2.16  13.45   0.99    25.04 98.94 
 
Group 15m 
Average similarity: 66.96 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
CCA0     4.33  15.48   2.83    23.12 23.12 
POR     3.92  14.45   3.38    21.59 44.70 
ASC     3.30  11.75   2.12    17.54 62.25 
CND     2.10   7.77   3.65    11.61 73.85 
BRYO     2.20   7.41   2.51    11.06 84.92 
ALG     1.47   4.56   1.15     6.81 91.73 
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Group 25m 
Average similarity: 68.37 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
CCA0     4.52  20.39   2.42    29.82 29.82 
POR     3.97  17.83   2.74    26.08 55.90 
BRYO     2.10   9.18   3.04    13.43 69.33 
CND     1.75   7.34   1.69    10.74 80.06 
ASC     1.77   6.65   1.38     9.73 89.80 
POLY     1.56   5.91   1.08     8.65 98.45 
 
Group 30m 
Average similarity: 57.14 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
POR     4.29  20.93   2.83    36.63 36.63 
CCA0     3.44  14.00   1.10    24.51 61.14 
BRYO     1.87   7.82   2.60    13.69 74.83 
POLY     1.91   6.12   0.93    10.72 85.55 
CND     1.79   4.96   0.81     8.69 94.24 
 
 
Group 40m 
Average similarity: 60.55 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
POR     4.44  23.70   3.58    39.15 39.15 
CCA0     3.09  11.26   0.94    18.60 57.75 
BRYO     2.13  10.48   2.59    17.31 75.06 
POLY     2.21   8.76   1.16    14.46 89.53 
CND     1.31   3.85   0.73     6.36 95.88 
 
Group 5m 
Average similarity: 62.39 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
CCA0     5.74  24.92   3.89    39.95 39.95 
COR     3.60   9.40   0.75    15.07 55.01 
ALG     2.69   8.60   1.41    13.78 68.80 
BRYO     2.73   8.18   1.64    13.11 81.90 
POR     1.68   6.47   2.88    10.37 92.28 
 
Group 50m 
Average similarity: 54.75 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
POR     3.88  20.79   2.40    37.97 37.97 
BRYO     2.06  10.81   2.48    19.75 57.71 
POLY     1.97   8.84   1.02    16.15 73.87 
CND     1.83   6.46   0.88    11.80 85.67 
CCA0     1.85   5.00   0.53     9.13 94.80 
 
Group 60m 
Average similarity: 55.60 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
POR     3.81  26.31   2.22    47.32 47.32 
BRYO     1.87  12.62   2.73    22.70 70.02 
POLY     2.10   9.94   1.04    17.88 87.90 
CND     1.04   2.73   0.43     4.91 92.81 
 
Group 80m 
Average similarity: 58.02 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
POR     3.30  22.93   2.42    39.53 39.53 
BRYO     2.54  18.21   2.38    31.39 70.91 
POLY     2.63  12.85   0.92    22.15 93.07 
 
Group 90m 
Average similarity: 60.36 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
POR     2.68  21.01   2.87    34.80 34.80 
BRYO     2.30  20.38   2.74    33.76 68.56 
POLY     2.46  15.96   1.30    26.44 95.00 
 
Group 70m 
Average similarity: 62.29 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
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POR     3.30  20.88   2.83    33.52 33.52 
POLY     3.11  19.66   2.61    31.57 65.09 
BRYO     2.59  16.47   2.16    26.44 91.52 

 

Table S9. Post-hoc pairwise t-tests comparing difference in benthic community composition at 10 m 
intervals from 5 to 120 m at outer Fiordland. 
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Table S10. SIMPER results to compare differences in benthic community composition across 10 m 
intervals from 5-120 m at outer Fiordland 
Group 40m 
Average similarity: 56.08 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     3.84  25.56   2.85    45.58 45.58 
BRYOZOAN     2.06  12.84   2.19    22.90 68.47 
CNIDARIA     1.92   8.36   0.91    14.91 83.39 
POLYCHAETE     1.32   5.27   0.76     9.40 92.79 
 
Group 50m 
Average similarity: 55.66 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     4.08  22.90   3.27    41.13 41.13 
BRYOZOAN     2.47  13.11   2.34    23.55 64.69 
POLYCHAETE     2.13   7.40   0.93    13.29 77.98 
CNIDARIA     1.77   6.36   0.77    11.43 89.41 
CCA     1.49   2.92   0.42     5.25 94.65 
 
Group 30m 
Average similarity: 61.55 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     4.26  24.97   4.66    40.56 40.56 
BRYOZOAN     2.00   9.40   2.62    15.27 55.83 
POLYCHAETE     2.00   8.45   1.31    13.72 69.55 
CNIDARIA     2.03   7.35   1.06    11.94 81.50 
CCA     1.74   6.35   0.84    10.32 91.82 
 
Group 60m 
Average similarity: 56.87 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     4.16  28.88   2.74    50.78 50.78 
BRYOZOAN     1.75  12.27   2.51    21.58 72.36 
POLYCHAETE     2.02   9.71   1.06    17.08 89.44 
CNIDARIA     0.98   2.84   0.49     5.00 94.44 
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Group 70m 
Average similarity: 57.19 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     3.56  23.57   2.50    41.22 41.22 
BRYOZOAN     1.98  14.47   2.25    25.31 66.53 
POLYCHAETE     2.16  11.91   1.25    20.83 87.36 
CNIDARIA     1.41   5.24   0.68     9.17 96.53 
 
Group 100m 
Average similarity: 61.27 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     4.11  33.93   2.81    55.38 55.38 
BRYOZOAN     1.66  12.03   2.83    19.63 75.01 
POLYCHAETE     2.27   9.26   1.13    15.12 90.13 
 
Group 110m 
Average similarity: 69.70 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     4.09  37.39   5.55    53.64 53.64 
POLYCHAETE     2.04  15.11   1.74    21.67 75.31 
BRYOZOAN     1.69  13.59   2.29    19.50 94.82 
 
Group 120m 
Average similarity: 66.81 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     3.92  41.21   5.39    61.68 61.68 
BRYOZOAN     1.47  14.29   3.37    21.39 83.07 
POLYCHAETE     1.76  10.30   0.82    15.41 98.49 
 
Group 15m 
Average similarity: 74.48 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     4.96  19.60   8.02    26.32 26.32 
MACROALGAE     4.37  15.43   3.95    20.72 47.04 
BRYOZOAN     4.16  13.90   4.10    18.67 65.71 
ASCIDIAN     2.85  10.11   4.75    13.58 79.29 
CCA     2.69   8.18   1.81    10.99 90.28 
 
Group 25m 
Average similarity: 70.02 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     5.19  21.57   5.72    30.80 30.80 
ASCIDIAN     2.82  10.53   5.11    15.04 45.84 
CCA     2.59   9.67   2.32    13.80 59.65 
BRYOZOAN     2.74   9.25   2.42    13.21 72.85 
CNIDARIA     2.23   8.36   3.12    11.94 84.79 
MACROALGAE     1.58   4.27   1.13     6.10 90.89 
 
Group 5m 
Average similarity: 76.78 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
MACROALGAE     7.64  33.53   6.85    43.67 43.67 
ASCIDIAN     2.93  12.09   6.36    15.74 59.41 
PORIFERA     3.08  10.94   2.84    14.25 73.66 
BRYOZOAN     2.57   9.37   7.06    12.20 85.85 
CORALLINE     2.00   5.96   1.72     7.76 93.62 
 
Group 80m 
Average similarity: 65.06 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     4.78  36.40   4.19    55.95 55.95 
POLYCHAETE     2.11  11.10   1.22    17.06 73.01 
BRYOZOAN     1.38   9.93   4.77    15.26 88.28 
CNIDARIA     1.85   6.68   0.83    10.26 98.54 
 
Group 90m 
Average similarity: 61.42 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
PORIFERA     4.22  27.78   2.98    45.23 45.23 
CNIDARIA     2.48  12.30   1.01    20.03 65.26 
POLYCHAETE     2.21  10.84   1.08    17.64 82.90 
BRYOZOAN     1.06  10.28   3.34    16.73 99.63 
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Table S11. Single factor PERMANOVA results for change in sponge assemblage morphological 
composition with depth at Poor Knights 

 
PERMANOVA table of results 
                                      Unique 
Source  df       SS     MS Pseudo-F P(perm)  perms 
De   8    30697 3837.1   5.6504   0.001    9893 
Res 133    90320  679.1                         
Total 141 1.2102E5  
 
                
Table S12. Single factor PERMANOVA results for change in sponge assemblage morphological 
composition at inner Fiordland 
 
PERMANOVA table of results 
                                      Unique 
Source  df       SS     MS Pseudo-F P(perm)  perms 
De   9    40633 4514.8   4.5296   0.001    9912 
Res 116 1.1562E5 996.73                         
Total 125 1.5625E5                 
 
 
Table S13. Single factor PERMANOVA results for change in sponge assemblage morphological 
composition at mid Fiordland 
 
PERMANOVA table of results 
                                      Unique 
Source  df       SS     MS Pseudo-F P(perm)  perms 
De  12    99695 8307.9   6.9921   0.001    9882 
Res 577 6.8559E5 1188.2                         
Total 589 7.8528E5        
 
 
Table S14. Single factor PERMANOVA results for change in sponge assemblage morphological 
composition at outer Fiordland 
 
PERMANOVA table of results 
                                      Unique 
Source  df       SS     MS Pseudo-F P(perm)  perms 
De  12    48806 4067.2   3.3687   0.001    9854 
Res 293 3.5375E5 1207.3                         
Total 305 4.0256E5        
 


