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here We Work:
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Survey Platforms – Hi‘ialakai & Oscar Elton Sette



A day in the life…



Photo: Ray Boland

Photo: Ray Boland

o: Jill Zamzow









5‐30 sites per island, with larger N at more populated/larger islands

Team REA Methods – Fish & Benthos





t: 5‐6 sites/boat/day
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ES: ALWAYS LOOKING OVER YOUR SHOULDER AT WORK



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
Data recorded per 5 min “segment” of tow

d-Diver Surveys



Stereo‐video technology

oints visible in both cameras are accurately placed in a 3D (X,Y,Z) coordinate system.



o: Jake Asher



ote Underwater Video (RUV), or Baited RUVs = BRUVs

ereo‐Video = Accurate, precise sizing

eeper surveys (> 30m)

iver‐independent surveys

me consuming analysis (go, Jake, go!!)
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urvey design



Hawaii Sampling Design





2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013-15

67 72 66 177 354 400*

73 57 186 194 163 850*

58 63 62 57 64 117 147 182 118 141 180

30 34 48 80 138 179 274

43 59 62 113 282 253 400*

BER OF SURVEYS PER YEAR BY REGION

easing N is due to:
more trained divers 
switch to stratified‐random and SPC 
intensive shore‐based missions
dedicated reef fish survey cruises

mated



Graphic courtesy Mary Donovan, UH



sults/Products:
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RAMP Results – Fish Biomass By Consumer Group

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
ng Sept 2012, PIFSC‐NMFS supports “Reef Fish Survey” cruises (fish REA & BRUV)
MHI 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



2-07 
 
9/ 3/ 12 W. Maui, Ka'anapali to Kihei, 16 fish surveys and 7 unbaited 
BRUVs sites. We encountered a lot of Halimeda beds that were supposed 
to be reefs, so it slowed us down some. The 35-40 kt winds across the 
saddle of Maui and hence across Ma'alaea Bay also made for interesting 
boating and diving conditions. Everyone performed well and we made it 
through unscathed. 
 
9/ 4/ 12  South and West Lanai, 15 fish surveys, and even more scrubbed 
sites due to Halimeda where the maps said there should be reef. Also 
some pretty snotty windy conditions and heavy steep chop on the south 
side. 7 unbaited BRUVs sites, 2 also done baited. 
 
9/ 5/ 12  Decided to launch off East Maui, had 20 kts of wind. Thought we 
could sneak the launches in during the morning calm. Oopsie. By the time 
Steeltoe hit the water, it was 35-40 kts sustained, unsafe for further 
launches. No sign of letting up, so we steamed down to La Perouse to find 
a lee, with the intrepid Steeltoe BRUVs team avoiding some of the chop 
and slop by riding in the ship's wake (evidence attached). After ~2h 
cruising at 11 kts downwind in the ship, we launched in calm waters and 
managed to get 10 surveys and 4 BRUVs sites done in a little over a half 
day's work. 
 
9/ 6/ 12  (today): West Molokai, only 10-15 kts of wind and short transits 
lead to a record 18 fish surveys completed, as well as 7 BRUVs sites,   
2 also done baited. There were some surprisingly nice fish communities, 
big surgeons and parrots and terminal Hawaiian hogfish, despite the   
fact that we were diving on pavement with very little relief. Mostly it    
was wonderful to have only 10-15 kts of wind and no rain squalls - could 
actually warm up between dives. 
 

1-13, 2012 

Chief Scientist 

surveys, 352 person-dives, and 30,863 fishes counted. Not 
bad for 11.5 days.
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ning & Quality Control

utine Size Estimation Training 
Using Fish Models



Estimation Test Results



observer (Buddy‐buddy) comparisons:

● ●● ●

● ●● ● ●●●

●

● ● ●●●●● ●

●● ●●

●

● ●●● ●●

● ● ●●●●

1

2

3

4

5

6

7

8

9

10

50 25 0 25 50

D
iv

er



TOW







 Towed Diver Data to Reconstruct Reef Shark Baselines
ark densities near population centers <10% of modeled density without humans
productivity also very important



Tow methods paper: Richards et al, 2011,  PLOS ONE 7(2): e31374

wed-Diver Surveys
ay – Papahānaumokuākea Marine National Monument
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Photo: Jill Zamzow



EXTRA SLIDES FOLLOW
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mass Estimates (0-30m hardbottom)
ican Samoa

Area 0‐30 m ESTIMATED POPULATION BIOMASS (kg)

(n)
hardbottom

(Ha) Emperor Goatfish Grouper Jack Parrotfish1 Reef Shark

(171) 4,888 42,513 20,678 43,491 25,614 271,926 7,111

(36) 1,003 8,575 3,191 27,534 5,399 60,795 2,929

ega (43) 1,055 8,339 2,674 25,310 9,304 86,402 10,354

(61) 558 4,087 2,411 10,307 8,597 13,142 14,682

(41) 281 1,055 293 7,580 10,033 5,450 4,154

(352) 7,785 64,569 29,246 114,222 58,947 437,716 39,231

Rudderfish Snapper
Squirrel/
Soldierfish Wrasse1 Surgeonfish Others Total Fish Bio

2,011 62,463 14,870 53,262 497,952 577,177 1,619,068

4,705 29,547 11,921 17,378 111,952 90,894 374,821

osega 1,945 39,932 10,451 13,375 154,103 103,852 466,038

29 12,534 6,262 10,167 24,203 21,669 128,091

26 9,008 2,218 3,843 18,870 65,524 128,056

8,716 153,484 45,721 98,025 807,079 859,116 2,716,074



ngths & Limitations of CRED RAMP fish data for 
Development & Status Assessment

ths
de spatial coverage & consistent methods, design, observers
ta are representative of broad target domain (hard‐bottom < 30m)
h data paired with benthic and GIS data
asonable data quality on common taxa when pooled at larger scales
e distributions from visual surveys offer potential for length‐based assessment of stock 
tus

ions
ta gathered by SCUBA

Depth limited to 30m
Potential fish‐behavior impacts from divers’ presence

ytime surveys. Nocturnally active taxa undercounted (soldierfish)
rdbottom habitat only
n‐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



ating 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



Zone        (# survey sites) Depth Area (‘000 m2)
Mean Biomass density

(gm‐2)
Estimated 

Biomass (kg)
n                               (2) 0‐6 m 53.8  5.35 288

(4) 6‐18 m 100.6  1.79 180
eef (9) 0‐6 m 3,660.9  2.42 8,853

6‐18 m 240.7  2.421 582
18‐30 m 10.7  2.421 26

eef (13) 0‐6 m 60.8  13.00 791
(19) 6‐18 m 827.2  11.79 9,755
(14) 18‐30 m 214.2  10.05 2,153

0‐6 m 419.0  2.421 1,013
nel 0‐6 m 9.3  13.002 121

6‐18 m 31.3  11.792 369
18‐30 m 7.2  10.052 73

ROSE ATOLL TOTAL (kg) 24,203

mass Estimates (0-30m hardbottom)
ple: Surgeonfish, Rose Atoll

ckreef shallow density estimate used for all backreef & crest strata; 
rereef density estimates used for channel areas.
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