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6 AR complexes in
Santa Monica Bay

Reef material varies between AR
modules:

- Quarry rock
- Scattered concrete/other
- Barge

Surveyed AR Modules

AR Complex Abb. Sonar Fish
Hermosa Beach HB 7 5

Marina Del Rey 1 MDR1 3 2
Marina Del Rey 2 MDR2 16 6 1 .
RedondoBeach  RB 13 6 =g LS
Santa Monica SM 3 3
Santa MonicaBay SMB 24 10

Total 66 32
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Fish assemblage data

CRANE/PISCO protocol (scuba-based fish
transects):

e |D, count and size (cm) all fish species
within a 2 x 2 m box along 30 m transect

® FEach AR module transect done at 3 levels
(benthic, midwater, canopy) in water
column

2m

Im

30m

Source: Vantuna Research Group



Collected from 2022 - 2024 by the g @y §
Vantuna Research Group at ,@-.A'
Occidental College, from small (6.5 m

— 7.5 m) vessels using a pole-mounted
EdgeTech 6205

High resolution sonar (0.3 m cell
size/resolution):
1. Bathymetry (depth)

2. Acoustic backscatter (presence of
hard/soft substrate)

Bathymetry Backscatter



Subset of module
outlines for AR
complex MDR2

lineate the extent of AR
modules
Quantify habitat

characteristics for

individual AR modules



1. Delineate the extent of AR modules
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1. Delineate the extent of AR modules

Backﬁscatter




1. Delineate the extent of AR modules

Backscatter .
> Unsupervised
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1. Delineate the extent of AR modules
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2. Quantify habitat characteristics for individual AR

modules |
Raw bathymetry . ; [/

Metric
BPI
Slope
Rugosity
Depth

Reef footprint

Reef volume
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Har

Habitat characteristics across

Footprint (m?)
/

Volume (m?®)

PC1 (66.5%)
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Fish species richness is
primarily explained by PC1
and reef material

scattered
concrete/other

quarry rock
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Fish assemblages separate by &
reef material and correlate with PC1
and depth :

" . Paralabrax clathratus "
2D Stress: 0.13 .@% Semlcossyphus pulcher &3

2D Stress: 0.13

e Sebastes auricllatus’”’ _
Scorpaena guttat. ﬂj(
4 Reef Material

P Embiotoca jacksoni
) ‘\‘ < @ barge

£ |
Caulolatilus princeps ‘ / Glrella n/grlcans ® quarry rock
< g _| @ scattered concrete/other

Reef Material

® barge

@ quarry rock

@ scattered concrete/other

AR Complex
X HB

M MDR1

@® MDR2
A RB

-+ sm

¥ smB

AR Complex
X HB

M MDR1

@® MDR2
A rB

-+ sm

¥ smB

+Hypsypops rubicundus

Chromis punctipinnis

| ﬁERMANOVA pé1 r Ré ,= 0‘16 b= 0.001: depth, R? Each point represents fish transect data averaged across
Rt e s : ’ : years. Analysis was performed using a Bray-Curtis

¥ 0.09, p % 0.009 "~ dissimilarity matrix of square-root transformed fish
' densities.
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AR complexes incorporate elements of

geographic location, reef material, ‘andei '\
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: g Paralabrax clathratus
2D Stress' 0.13 @ei Semlcossyphus pulcher %

N F ‘ . " Reef Material
A, It Embiotoca jacksoni
« | — @ barge

Reef Material
@ barge
Caulolatilus princeps i Girella nigricans

n scattered

n scattered
concrete/other

concrete/other
AR Complex
HB
MDR1
MDR2
RB
SM

AR Complex
HB
MDR1
ops rubicundus MER2
; RB
sM

Chrom Spunctipinnis

N E )

PERMANOVA AR Complex R2=0.47, p = 0.001
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Total fish densities vary across = # =

AR modules and reef material

Species

. Chromis punctipinnis
Paralabrax nebulifer

. Paralabrax clathratus

. Semicossyphus pulcher

. Girella nigricans

. Embiotoca jacksoni

. Halichoeres semicinctus |
Rhinogobiops nicholsii

Caulolatilus princeps

Mean density (fish/100 m*~)
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I . Cheilotrema saturnum

Anisotremus davidsonii
Oxyjulis californica
Other Other




Conclusions

Habitat relief and complexity
Fish assemblages

Species richness »1« 1‘

. Fish densities (No./100 m?)

Clear separation

Total and individual species l« 1‘
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