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Team REA Methods - Fish & Benthos

A & UNITS: RANDOM REA SURVEY
view

= RANDOMIZED HARD-BOTTOM

— _7?M_ = LOCATION WITHIN 0-30 M DEPTHS

= PAIRED 15-M-DIAMETER
CYLINDERS

= PHOTOGRAPHS OF BENTHOS
TAKEN ALONG TRANSECTS

= STATIONARY-POINT-COUNT
SURVEYS OF FISHES







: 5-6 sites/boat/day













KING OVER YOUR SHOULDER AT WORK




d-Diver Surveys

50 min. tows, ~2 km x 10m wide, ~15-20m depth
Counts: #, size, ID of fishes > 50 cm total length

Continuous: salinity, depth, temperature, GIS
Na+a ro~rArdAad mnoarE min “coormonnt?” Af(]-rﬁﬁ’u
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ints visible in both cameras are accurately placed in a 3D (X,Y,Z) coordinate sy t
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)te Underwater Video (RUV), or Baited RUVs = BRUVs
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switch to stratified-random and SPC
intensive shore-based missions
dedicated reef fish survey cruises
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Graphic courtesy Mary Donovan, UH
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RAMP Results - Fish Biomass By Consumer Group
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sistent survey methods, design & personnel allow for meaningful comparison
in islands, regions, archipelagoes, and at Pacific-wide scales
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Reef Fish Survey (RFS) Cruises

g Sept 2012, PIFSC-NMFS supports “Reef Fish Survey” cruises (fish REA & BRUV)

HI1 09/12; possibly 25-day MHI 09/14
increased n => lowered CV and ability to generate size distributions for rare stuff

Example data overview: MHI September 2012 cruise, n=163 sites
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9/3/ 2 W M, Kdarepdi to Khd, B fish sunveys ad 7 unbeited
B sites. Ve encaurteredalat of Hilineda beds thet were supposed
toberedfs, soit Soned us down sare: The 35-40 Kt winds aoross the
sadde of M and henoe aorass Midaea Bay dso mede far interesting
beeting and dving conditions. Beeryore perfarmed well and ve meck it
thraughurscathed

9/ 4/ 2 Sathand Vst Lard, Bfishsurveys, andevennoresorusoed
sites d.e to Hlimeda where the meps sad there shoud be reef. Aso
save pretty sty windy conditions and heavy stegp chop anthe sauth
sick 7 urbated RO sites, 2 dsodone baited

9/5/ P Decidedtolaunchoff Esst Mawi, hed 20 ks of wind. Thought we
aadsneskthelaunches induringthe norning calm Qpsie By thetine
Sedtce hit the weter, it wes 3540 Ks sustained, unsefe far further
launches. Nosign of letting up, sowe steaned doantoLa Rrause tofind
ales, with the intrepid Sedtoe BRI teemavddng sare o the chop
and slop by riding in the ships weke (evidence attached). Ater ~2h
ausinga fkis doanaind in the ship, we laundhed in cdmweters ad
nmaregadtoget 0 sunveys ad4 BRUS sites daeinalittle over ahelf
dayswark

9/6/ 2 (today): Vst Midd, aly -6 Ks of windand shart trarsits
leed to a recard B fish sunveys corpeted as well as 7 BRJS sites,
2dsodore beited Therewere sare surprisingy nice fish communities,
big surgeas ad parrats ad termind Haneiien hodfish, despite the
fact thet we were dving on pavement with \ery little relief. Mestly it
wes wonderfu toheve anly 0-6 ks of wind and no rain sqls - coud
atudlywermupbetweendves.
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surveys, 352 person-dives, and 30,863 fishes counted. Not

bad for 11.5 days.
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All Fish
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Reef fish and benthic marine surveys
in Faga'alu and Vatia watersheds,
Tutuila, American Samoa

Depth-stratified random biological
monitoring surveys conducted by
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NOAA 4th - 6th April 2012
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ing & Quality Control

tine Size Estimation Training
Using Fish Models



stimation Test Results
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observer (Buddy-buddy) comparisons:
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Towed Diver Data to Reconstruct Reef Shark Baselines

rk densities near population centers <10% of modeled density without humans

productivity also very important
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ed-Diver Surveys

vy — Papahanaumokuakea Marine National Monument
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Boat ramp
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Kealakekua Bay
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A DAR Honaunau Chaetodon multicinctus (Boulders)

+ DAR Honaunau Chaetodon multicinctus (P. lobata)

- Walsh Ke'ei Chaetodon multicinctus (P. compressa & P. lobata & rubbl

® DAR Honaunau Chaetodon multicinctus (P. compressa & lobata)

¢ Hobson Honaunau Chaetodon multicinctus (P. lobata)

m Hobson Palemano Pt. Chaetodon multicinctus (basalt)

X Hobson Ke'ei Chaetodon multicinctus (P. compressa)
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® DAR WHAP Honaunau site (P. compressa)

DAR Honaunau (P. lobata) N
B DAR Honaunau (P. compressa & P. lobata) '_._- A
m Walsh Ke'ei (P. compressa & P. lobata & rubble) »
A Hobson Honaunau (P. lobata) -
A Hobson Honaunau pre-1985 (P. lobata) o’z
® Hobson Ke'ei (P. compressa)
X Hobson Palemano Pt. (basalt)

[ |

T N L ! 'y
A
I A T l( l } I I 1
[x11; 4ae EER
|
o g |
S -- 1
é ®
0 L[] x X T
2i & B |
. A E—A—B B R | T | |
75 1980 1985 1990 1995 2000 2005 2010
\V/-Y-12

Hobson counts per 100m?2 per 40 mins




DAR WHAP (P. compressa) Roi
DAR Honaunau (P. lobata) Roi
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B Walsh Ke'ei (mixed) Z. flavescens
A DAR Honaunau (boulders) Z. flavescens
DAR Honaunau (P. lobata) Z. flavescens
® DAR WHAP sites (P. compressa) Z. flavescens
Hobson Honauanau (P. lobata) Z. flavescens
+ Hobson Ke'ei (P. compressa & lobata) Z. flavescens
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EXTRA SLIDES FOLLOW
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i ® Walsh Ke'ei (mixed) Scaridae
“¢o Walsh Ke'ei (mixed) Mullidae

. -a) - < &4 Hobson Honaunau Scaridae (P. lobata)

ki Stem,e‘r" . mﬁonﬁumpnﬁm‘“ Hobson Honaunau Mullidae (P. lobata)

&

DAR Honaunau Mullidae (P. compressa & P. lobata)
e P ,}‘S;A DAR Honaunau Scaridae (P. compressa & P. lobata)
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Walsh Ke'ei Gomphosus varius
DAR Honaunau Gomphosus varius

Hobson Honaunau Gomphosus varius
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Hobson counts per 100m? per 40 mins
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X DAR Honaunau Forcipiger spp. (P. compressa & lobata) ,
¢ Walsh Ke'ei Forcipiger spp. (P. compressa & P. lobata & rubble) ¢
m DAR Honaunau Forcipiger spp. (Boulders) .
- Hobson Honaunau Forcipiger spp. (P. lobata)

e
et

. " L 8 ,“’“’ AU TR
A Hobson Ke'ei Forcipiger spp. (P. compressa) ::‘t 3% o Seakenll flentier
1 @ Hobson Palemano Pt. Forcipiger spp. (basalt) L - 10
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Hobson counts per 100 m? per 40 minutes



1ass Estimates (0-30m hardbottom)

can Samoa

Area 0-30 m
hardbottom
(n) (Ha)
(171) 4,888
€ 1,003
2ga (43) a0
(61) 558
(41) 281
(352) 7,785

Rudderfish

4,705

sega 1548
29
26
8,716

Snapper

Emperor
42,513
8,575
214
4,087
105
64,569

153,484

3,191 27,534 5,399

ESTIMATED POPULATION BIOMASS (kg)

Goatfish Grouper IET ¢ Parrotfish?
20,678 43,491 25,614

2,674 15,310
2,411 10,307 8,597
a3 7,580 10,033
29,246 114,222 58,947 437,716
Squirrel/
Soldierfish Wrasse! Surgeonfish Others

L 497,952
11,921 17,378 111,952 90,894
. 10

6,262 10,167 24,203 21,669
2,218 3,843 18,270

45,721 98,025 807,079 859,116

Reef Shark

7,111
2,929

14,682
4,154
39,231

Total Fish Bio
1,619,068
374,821
466,038
128,091
128,056
2,716,074



1gths & Limitations of CRED RAMP fish data for
Development & Status Assessment

hs

le spatial coverage & consistent methods, design, observers

a are representative of broad target domain (hard-bottom < 30m)

1 data paired with benthic and GIS data

sonable data quality on common taxa when pooled at larger scales

 distributions from visual surveys offer potential for length-based assessment of stock
us

ions
a gathered by SCUBA
Depth limited to 30m
Potential fish-behavior impacts from divers’ presence
time surveys. Nocturnally active taxa undercounted (soldierfish)
dbottom habitat only
1-trivial gaps in habitat & bathymetric data at some locations
ited replication
Sheer size of some regions relative to sampling density (NWHI, MHI)
Heavily clumped, rare, or very narrowly distributed species not well counted



ting Population Sizes to Support Reef Fish Assessments
Atoll Example

* 27 sites 2008; 34 in 2010; 48 in 2012
* SPC give biomass density per strata

» Habitat/bathymetric data give area per strata



1ass Estimates (0-30m hardbottom)

ple: Surgeonfish, Rose Ato

one (# survey sites)

(4) 6-18 m
ef ) 0-6 m
6-18 m
18-30m
ef (13) 0-6m
(19) 6-18 m
(14) 18-30 m
0-6 m
el 0-6m
6-18 m
18-30 m

ckreef shallow density estimate used for all backreef & crest strata;

ereef density estimates used for channel areas.

Area (‘000 m?)

100.6
3,660.9
240.7
10.7
60.8
827.2
214.2
419.0
s
213
17

Mean Biomass density
(gm?)

1.79
2.42
2.421
2.421
13.00
11.79
10.05
2.421
13.002
i
10.052
ROSE ATOLL TOTAL (kg)

Estimated

Biomass (kg)




TABLE 1. Notes on potential for application of CRED RAMP data to coral reef species complexes

CREMUS Grouping

Comments

Acanthuridae (Surgeonfish)

Highly diverse group. Commonly represented in CRED RAMP data.

Atulai /Akule  (scad)

Visual survey data likely to be very poor - Heavily clumped, highly seasonal, surface/mid-
water/pelagic

Jacks (Carangidae) excl. scad

Significant deep water populations of most jack species.

Squirrelfish/soldierfish
(Holocentridae)

Nocturnally and diurnally cryptic, hence daytime visual surveys likely to underestimate population
size.

Rudderfish/Drummers (Kyphoside)

Heavily clumped distributions.

Wrasse (Labridae) excluding
napolean wrasse

Highly diverse group, including many small species (max size < 10 cm) that are lightly-targeted.

Emperors(Lethrinidae)

Previous studies indicate that lethrinids can be under-represented in visual surveys (Jennings and
Polunin 1995)

Snappers (Lutjanidae)

Several lutjanid species have wide depth ranges (including important target species such as L.
kasmira, A. virescens). It may therefore be difficult to meaningfully estimate population status from
visual surveys in 0-30 m depths.

Mullet (Mugilidae)

CRED surveys of hardbottom reef areas do not cover habitats preferred by mullet.

Goatfish (Mullidae)

Commonly encountered, but heavily clumped daytime distributions.

Parrotfish (Scaridae) excluding
Bumphead parrotfish

Commonly recorded during visual surveys.

Groupers (Serranidae)

Potential for substantial deeper water populations of some species, behavioral issues affecting
visual survey data.

Rabbitfish (Siganidae)

Major component of catch at some locations, but are rarely encountered during CRED visual surveys

Misc. Reef-fish

Not clear which species are within this group.

Misc. Shallow Bottomfish

Which species? Aprion virescens? We have some (but limited) data on that species

Misc. Bottomfish

Beyond REA range

Other Finfish

Not clear which species these are, or what scope for management of such a loosely
defined group. Unlikely that CRED data would be relevant for non-reef species,

Bumphead Parrotfish

Limited data (v rare, somewhat clumped distributions). Towed diver survey data likely to
be preferable to REA data.

Napoleon Wrasse

Limited data — rare enough. Towed diver survey data likely to be preferable to REA data

Reef Sharks

Potential for significant behavioral issues (mobbing in some locations, avoidance in
others). Deeper populations also an issue. Towed diver data likely to be far preferable.

Crustaceans, Molluscs, Other
invertebrates

Little relevant CRED data

Algae

CRED data may not be that useful — as is lacking information from shallow — presumably
targeted —habitats)

Note: Species complexes highlighted in green are those where CRED visual survey data are likely to have most utility. Complexes in orange are those
where CRED data is most likely to be useful as relative measures of density rather than absolute values.
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Reef Fish Biomass By Size Class - Guam & CNMI
5 Populated Islands Northern Islands
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