Supplement – Seagrass sponge assemblage in an Indo-pacific seagrass meadow.
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Fig. S1. (A) Google Earth image of the studied seagrass meadow, with the human-build structures used to be the boundaries of the site separation (i.e. Hoga-1 and Hoga-2). (B) Orthophoto that build from aerial pictures, which used to draw the boundaries of the zones and calculated the area coverage.
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Fig. S2. Photograph of the seagrass sponges. Sponge species key: A= Spongia sp.; B= Spheciospongia sp.; C= Phyllospongia foliascens; D= Haliclona koremella; E= Amphimedon sp.; F= Dactylospongia elegans; G= Axinella sp.; H= Clathria reinwardti; I= Siphonodictyon mucosum; J= Rhopaloeides sp..

Tabel S1. Two-way PERMANOVA testing differences in overall seagrass and sponge assemblage composition in the studied seagrass meadow, between sites (Si), zones (Zo), and their interactions. Significant p-values are given in bold.
	Seagrass assemblage

	Source
	df
	SS
	MS
	Pseudo-F
	P(perm)
	Unique Perms

	Si
	1
	1440.2
	1440.2
	1.3181
	0.301
	999

	Zo
	2
	3961.4
	1980.7
	1.8127
	0.127
	999

	Si x Zo
	2
	1171
	585.5
	0.53584
	0.746
	999

	Res
	12
	13112
	1092.7
	 
	 
	 

	Total
	17
	19685
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	Habitat resilience parameters

	Source
	df
	SS
	MS
	Pseudo-F
	P(perm)
	Unique Perms

	Si
	1
	90.993
	90.993
	1.1767
	0.351
	999

	Zo
	2
	227.52
	113.76
	1.4711
	0.255
	997

	Si x Zo
	2
	54.745
	27.373
	0.35397
	0.863
	999

	Res
	12
	927.97
	77.331
	 
	 
	 

	Total
	17
	1301.2
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	Sponge assemblage

	Source
	df
	SS
	MS
	Pseudo-F
	P(perm)
	Unique Perms

	Si
	1
	3032.4
	3032.4
	2.7285
	0.042
	999

	Zo
	2
	11642
	5820.9
	5.2376
	0.001
	999

	Si x Zo
	2
	7560.5
	3780.2
	3.4014
	0.003
	999

	Res
	12
	133336
	1111.4
	 
	 
	 

	Total
	17
	35571
	 
	 
	 
	 










Table S2. Estimated range of the total sponge abundance (in volume) at each zone in each site. Values are in liter.
	Sponge
	Hoga-1
	Hoga-2

	
	High-shore
	Middle
	Near-reef-flat
	High-shore
	Middle
	Near-reef-flat

	Spongia sp.
	267 – 291
	207 – 649
	0
	78 – 91
	759 – 1229
	28 – 150

	Spheciospongia sp.
	79 – 584
	0 – 8
	1 – 158
	62 – 159
	796 – 2976
	162 – 510

	Phyllospongia foliascens
	0
	136 – 334
	77 – 282
	0
	0 – 127
	109 – 191

	Haliclona koremella
	0
	0 – 16
	0
	0
	0 – 186
	9 – 112

	Amphimedon sp.
	0 – 19
	93 – 152
	3 – 10
	0
	0 – 874
	45 – 99

	Dactylospongia elegans
	0
	0 – 221
	15 – 47
	0
	0 – 415
	0

	Axinella sp.
	0
	0 – 61
	0
	0
	0
	9 – 64

	Clathria reinwardti
	0
	0 – 12
	0 – 5
	0
	38 – 235
	0

	Siphonodictyon mucosum
	0
	0
	19 – 68
	21 – 74
	35 – 81
	0 – 32

	Rhopaloeides sp.
	0 – 1
	0 – 5
	8 – 16
	0 – 1
	0 – 58
	0 – 17

	Total
	346 – 894
	436 – 1458
	123 - 586
	161 – 325
	1628 – 6181 
	362 – 1175



















Table S3. List of the inhabitant sponge species with its growth form, based on morphological classification by Schönberg (2021).
	Sponge species
	Growth form

	
	Basic form
	Sub-category

	Spongia sp.
	Massive
	Fistular, endopsamnic 

	Spheciospongia sp.
	Massive
	Fistular, endopsamnic

	Phyllospongia foliascens
	Erect
	mostly erect-laminar, but can form functionally intermediate forms towards cup-like morphologies

	Haliclona koremella
	Erect
	Branching in 3D

	Amphimedon sp.
	Cup-like
	Amphoras, sack-like sponges

	Dactylospongia elegans
	Massive
	Often composite massive

	Axinella sp.
	Massive
	Often composite massive

	Clathria reinwardti
	Crust-like
	Creeping

	Siphonodictyon mucosum
	Massive
	Fistular, endopsamnic

	Rhopaloeides sp.
	Massive
	Simple massive





















Table S4. SIMPER analysis on sponge assemblage. Species key: A= Spongia sp.; B= Spheciospongia sp.; C= Phyllospongia foliascens; D= Haliclona koremella; E= Amphimedon sp.; F= Dactylospongia elegans; G= Axinella sp.; H= Clathria reinwardti; I= Rhopaloeides sp.; J= Siphonodictyon mucosum.

Examines Site groups
(across all Zone groups)
Group Hoga-1
Average similarity: 55.42

Species	Av.Abund	Av.Sim	Sim/SD	Contrib%	Cum.%
A	    1.38	 24.41	  1.02	   44.04	44.04
C	    0.85	 10.65	  0.86	   19.22	63.26
I	    0.52	  6.91	  0.66	   12.47	75.73

Group Hoga-2
Average similarity: 56.01

Species	Av.Abund	Av.Sim	Sim/SD	Contrib%	Cum.%
A	    1.39	 19.56	  1.46	   34.93	34.93
B	    1.81	 19.16	  1.62	   34.22	69.15
C	    0.61	  5.70	  0.65	   10.18	79.33

Groups Hoga-1  &  Hoga-2
Average dissimilarity = 60.35

	Group Hoga-1	Group Hoga-2	       	       	        	     
Species	    Av.Abund	    Av.Abund	Av.Diss	Diss/SD	Contrib%	Cum.%
B	        0.83	        1.81	  15.83	   1.97	   26.23	26.23
A	        1.38	        1.39	  10.54	   1.41	   17.46	43.69
E	        0.44	        0.59	   6.36	   1.42	   10.54	54.23
I	        0.52	        0.48	   5.49	   1.07	    9.09	63.32
J	        0.18	        0.44	   5.24	   1.17	    8.68	72.00


Examines Zone groups
(across all Site groups)

Group High Shore
Average similarity: 69.48

Species	Av.Abund	Av.Sim	Sim/SD	Contrib%	Cum.%
A	    1.82	 43.16	  3.58	   62.11	62.11
B	    1.55	 19.92	  1.26	   28.67	90.79

Group Middle
Average similarity: 51.12

Species	Av.Abund	Av.Sim	Sim/SD	Contrib%	Cum.%
A	    1.86	 20.29	  2.98	   39.70	39.70
B	    1.22	  9.88	  0.88	   19.32	59.02
E	    0.86	  8.46	  0.72	   16.56	75.58

Group Reef Flat
Average similarity: 46.55

Species	Av.Abund	Av.Sim	Sim/SD	Contrib%	Cum.%
C	    1.42	 16.95	  1.67	   36.42	36.42
I	    0.92	 10.37	  0.90	   22.28	58.70
B	    1.18	  5.20	  0.42	   11.18	69.88
E	    0.55	  4.98	  0.91	   10.69	80.57

Groups High Shore  &  Middle
Average dissimilarity = 57.08

	Group High Shore	Group Middle	       	       	        	     
Species	        Av.Abund	    Av.Abund	Av.Diss	Diss/SD	Contrib%	Cum.%
B	            1.55	        1.22	  13.65	   1.21	   23.91	23.91
A	            1.82	        1.86	   8.79	   1.29	   15.41	39.32
C	            0.00	        0.77	   7.55	   1.00	   13.22	52.54
E	            0.13	        0.86	   6.96	   0.97	   12.19	64.73
F	            0.00	        0.57	   4.43	   0.68	    7.76	72.49

Groups High Shore  &  Reef Flat
Average dissimilarity = 76.98

	Group High Shore	Group Reef Flat	       	       	        	     
Species	        Av.Abund	       Av.Abund	Av.Diss	Diss/SD	Contrib%	Cum.%
A	            1.82	           0.47	  17.34	   1.44	   22.53	22.53
B	            1.55	           1.18	  15.03	   1.51	   19.53	42.05
C	            0.00	           1.42	  14.67	   2.21	   19.05	61.11
I	            0.12	           0.92	   8.68	   1.24	   11.28	72.38

Groups Middle  &  Reef Flat
Average dissimilarity = 64.69

	Group Middle	Group Reef Flat	       	       	        	     
Species	    Av.Abund	       Av.Abund	Av.Diss	Diss/SD	Contrib%	Cum.%
A	        1.86	           0.47	  12.19	   1.55	   18.85	18.85
C	        0.77	           1.42	   8.22	   1.45	   12.71	31.56
E	        0.86	           0.55	   8.22	   2.06	   12.70	44.26
I	        0.45	           0.92	   8.11	   1.18	   12.54	56.80
B	        1.22	           1.18	   7.41	   0.95	   11.46	68.26
F	        0.57	           0.22	   5.18	   1.03	    8.01	76.26
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