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OysterCondition Assessment Protocol
Developed by

Dr. Linda Walterd)niversity of Central Floricl&on Brockmeyeand Erica Hernande8. JohnsRver
Water ManagementDistrict; Dr. Nikki Dix, @anaTolomato MatanzasNational EstuarineResearch
Reserve Andrea SmalNoel, Northeast Florida AquatiEreserves and, associated support staff from
each organization.

GOALThe goal of this document is &issess and monitor oyster reefs using standardized protocols
acrossstates,counties and water bodie#\ll protocols listed below are designed for intertidal reefs
Below is a stejby-step list of agreedipon protocols to use on evergonitored reef.Copies of data
sheets are provided on last pages of this document.

1) SITE SELECTI@¥te selection foapplication of oyster condition assessment should be
based on the program monitoring goals and objectives. For example, the Northern Coastal
Basin (NCB) program places importance on selecting random reefs within surface water
geographic eeas of interest.

In the NCB, reefs were randomly selected for condition assessment in the GIS environment.
The NCB was divided into ten geographic areas of interest (AOI) based on surface water
connectivity. The number of reefs to be evaluated per AOI was based owplogtion of

reefs in an area compared to reefs mapped in the entire NCB footprint and the funding
available for sampling. The numbers of reefs sampled for condition from previous years were
also taken into account. In this example, an AOI would have battieee to ten reefs

identified for evaluation. Additionally, bacip reefs were provided in the event that reefs

could not be accessed or did not meet minimum size requirements.

Each selected reef has a unique identifying code called the Sample HDjrpgiith the

alpha code per AOI and a unique numligach AOI has an ordered list of reefs. Per

geographic area, an effort should be made to sample reefs from the selected list of reefs. For
example, if you are to monitor five reefs, the optimal is toitoo reefs numbered ¢ 5. If a

reef cannot be sampled due to inaccesgjbilr the reef does not med¢hhe minimum size
requirement (5meters in length), then search within 200 m of the reef for another

appropriate reef, beginning north and searchingcklwise. If no reef can be sampled within

the 200 meters, proceed to the next closéstdistance) numbered reef from the list of

backup reefs This method is intended to optimize sampling efforts while in the field that
same day. After a baelp reef issampled, return to the original list of selected reefs.

Site planning/reconnaissance for reef access and-backampling areais encouraged if

difficult field conditions are anticipate@oogle EarthandBigy . A NRQa 9&S | NB
for office recainaissance. It may be useful to draw 20uffers around planned reefs and

print aerial images for the field.
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2) SITE INFORMATIORecord generdield informationon data sheet Ae.g., crew, date,
time, waterbody/region, county, nearest city, nearest lamarks if any, boat ramp used,
reef number from GIS pointfatitude, longitud¢ on datasheet Record reef typepatch
(independent from shoreling fringing (parallehnd adjacento shoreline)or string reef
(perpendicularmand adjacento the shoreling (Appendix }.

3) TRANSECTay out a 3@neter transect tapdo includethe observed, densest area of live
oysters on reefEven if the dense growth is less than 30 meters long, lay out the 30 meter
tape to include both dense and less dense aréay out tle transect tape in a straight line
or a line that curves with the shape of the relffthe densest portion of the reef is longer
than 30 meters, select any 30 meter length witHirthe reef is not large enough to layt a
30-m line, then deploy the limto extent possible and record lengtin data sheet AThe
minimum length for a line should be 5 metgsee Site Selection abov®utdown at least
one quadraton the sideof the reefto be monitoredimmediatelyto ensure no onetepson
that side of the transect line(Appendix 2).

4) MAP & PHOTOGRAPBnN data sheet A,dnd-draw a map of reef perimeterglative
location of transectine, and quadrat layout on the data sheétclude in the map an arrow
for north (use compass if necessarggarby shoreties,and any obvious landmarks
(Appendixd).! aS ab2iSa¢ aSOGA2y (2 LINPOATRKE | RRAGA?Z2
photograph of siteghat includes the transect line and quadralscludereef number in
corner of photograph and/or record camera number/image number on data sheet
(Appendix B).

5) REEMHEIGHE SLOPEVieasure the maximum redfeightfrom the highest point on reef to
the lowest edge of regfoyster perimeter) where live oysters/shell is less than 10% cover
and the benthos isediment ordominated byother taxa such as seagraSee Appendi®
for example of what constitutes 10% cover. To calculate reef hgtgtre are two
alternative methodsData for eithe method should be included in data sheet A.

Method 1:If a laser level is availablglace laser level on tripod at the highesef point and
ensure it is levelPlace stadia rod at lowest point with numbers facing the laser.|®eadord
the height onstadia rod and subtract height of level on trip@ppendix 5)

Method 2:Using string and a string (line) level, run the string straight out from the highest
point on reefa stadia rod omarkedPVC pipe positioned at the reef perimetBtace the
string level on the line and adjust the vertical positiorilt# string until level. Measure the
height of the reef by measuring the distance from the string to the base of the pole
(Appendix 6)

Use a metric transect tape tmeasurethe distarce from the level to the stadia rddVC
pole so that slope can be calculat&kcord data in cm on data sheet.

6) RANDOM NUMBERGome to reef prepared with list ofrandom whole numbers frort ¢
29.Each reef will haviés own set 0f29 numbers that are nbin sequential order, but rather
listedin the orderin whichthey are generatedSeeAppendix7 for a good random number
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8)

9)

generatingtool. The first 5 numbers on the ligtill be the locatios of the 5 monitoring
guadrats on the reeff the transect is 30 in length If the transect is less than 30 m, use
the first 5 numbers on the list that fall within the range of the transect len8ftace is
provided at bottom of data sheet A to list these values.

PERCENT COVERrcent cover quadrats are 1 m X Jand each side has 10 lines made of
nylon string, each spaced 0.1 m apart (8 string lines + 2 PVC edges = 10 lines), so that there
are 100 intersecting points within each quadrAppendix8). Deploy each quadrat so that

the PVC touches thendom number ortransect tapem the lower left(or right)corner

reading the tape from lowest to highest numbdéris important to always be consistent on a
reef using either the lower left or rightlse a pencil/rod to accurately record what is
contacting each stringtersection (pointintercept method)(Appendix 9)For each point
intercept,makehash marks othe data sheetdata sheeB) to recordfor the number of

points contacting live oysters, oyster shell, sediment and other (list atRerfhe sediment
categry, therod mustextenddown aminimum of 20 mmwithout contacting shell to be
classified as sedimenfhe totalnumber of points must = 100n cases where there is a

dead oyster and live oyster stacked so both are contacted by the point, recarivas

oyster.A space for totaling up the tally marks is provided for each category on data sheet B.

NUMBER OF CLUSTER#Bhin the 1m X 1 m quadrat, record the total number of oyster
clusters that contain a minimum of 5 adult (i.e. visible) live oystiis.will include clusters
touching the edges of the quadrd®ecord this value on data shd#t

CROWN CONGHAOTHER MOLLUSCMK@Ethin thel m X 1 nguadrat, record the total
number of crown conch shells visilda data sheet Bror each individual, record the shell
length from tip tomaximum extent of theperture in mm using digital calipef&ppendix
10). Additionally record if shell coains a conch, hermit crab or appears todympty on
data sheet BCollect the same data f@ny other largenollusksin quadrat (tulip shells,
horse conch, whelks, etcNote alsothe number of egg cases for mollgskithin each
guadrat on data sheet.Blote that photographs of organisms and egg cdabaswill likely
be encoungred are includd in Appendix 22

10) OYSTER REBRICKNESS (HIGHEST & AVERAGE thel m X 1 nyuadrat, deploy the

0.25 mX 025m quadrat in the lower left corneifo determine the maximum thicknee$

the oystergclustersabove the benthosh mm, use a very thin, neflexible rod and

ruler/meter stick(Appendix 1). Place the rod adjacent to highesyster/cluster to get the
thicknessRemove rod whilénolding that point wih your finger and record distanagith
ruler/meter stick(Appendix 12 Note that the highespoint might not be live oysteRecord

this valueon data sheet BNext, determine the average thickness of the oyster réefget

the average thickness of oyster reef, repeat the measurement process described above, but
instead of looking for the highepoint, close your eyes and place the rod into the quadrat

and measure the height whatever the rod contadtshe rod does not contact oyster and

insteadcontactsthed Sy 1 K24 o0YdzREZ &l YRXZ &ASRRep&yfara NB O2 NR
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total of 5 heighs. These 5 numbers will later be averaged to obtain an average reef
thicknessRecordthese 5 numbers on data sheet B

11) OYSTERURIAL DEPTBarefully remove all oysteidustersfrom within the0.25 m X 0.25
m quadrat For anyindividualgclusterstouching the edges of quadrat, include only those
individuals thatie directly undeithe quadratedges While removing all oysters, record
whether individuals/clusters were buried intbe sediment or nobn data sheet BFor all
that are extracted from sedimentecord the depth in mm that the oystdcduster (live or
deadcluster, live single oystethat wasabove the sediment line anguried beneath the
sedimentas evident from the mud/sediment lindppendixl3). Excavate dan to 15cm
and ollect alloystergclustersthat have a top edge that iso more thanl5 centimeters
below the sediment lineUse abbreviations from the legend datasheet B: DC = dead
cluster; LC = live cluster; LO = live, single oyster; A = height above the sediment line; B =
height below the sediment line.

Place all oysters/clusters mbasket with holesAppendix14). When done recording burial
depths, inse dl individualsby swishing the basket in the water to get as much mud off the
shells as possibi@ppendix 1% Anadditional rinse with a battgroperated pump/hose
system(Appendix16) is recommended to remove mud in between anside shells so that
small oystergan be observed

12) OYSTERENSIT® SHELHEIGHT Gount the number of all live oysters within/touchinige
edges of the quadraReach into the basket without looking amdlividuallyselect
individualsand record sheheightfor each usingalipersuntil 50 individuals have been
measured Measurefrom the umbo to thefarthestgrowing edge in mnfAppendix17).

Countall additionallive individualsthat were not measured for shell lengdmd recordtotal
number on data sheeB so we can determine the total number of live oysters in the quadrat
(Tally of additional oysters sectibiRemember todok inside aticulated shells of previously
live oysters for juvenile oysters (spé&fppendix 1R If spatare encounteredwithin the first

50, makesure to include their shell length#t may be necessary to break apart clusters and
rinse multiple times to ensure allysters are counted.

13) ASSOCIATED FAUN®each 0.25 m x 0.25 m quadragcordthe total number ofsessile
invertebratesby taxa(barnacles, mussels, solitary and clonal ascidiatts) encountered in
a tally for the quadrabn data sheet B (se&ppendix 2Zor photographs otommonly
encountered speciesfromthe basket, record théally numberof motile invertebrates
(porcelain crabsguahogclams oyster drillsand other speci€do the lowesttaxon level
possible)on data sheet BFor mussed, clams and oyster drillsecordeachshell length in
mm in space prowded on data sheet Br the first tenindividualsof each specieg-or
porcelaincrabs, record carapace width in mm for first 10 crabs removed from basket
(Appendix 19 Make special note and collect known invasive species on oyster reefs: pink
barnacles, green mussels, black charrwseal (no ribs)Place invasive mussels and
barnaclesn akohol and lael jar by locatiorand submit to Dr. Walters for DNA extractions

(Appendix 20.
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14) FINISHWhen complete, return all oysters live to original position on reef, including re
burying oysers as appropriate (Appendix P1
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MATERIALBOR THE FIELD

Data sheet®n water resistant/proof paper

Cligpboards and metal clips/hber bands to hold paper in place

Pencils extra lead or sharpene§harpies

Cameraand paper/white board to write reef number for photograph

Compass

Maps of reef locations

GPS with reef locations pteaded, extra batteries

Method 1:Lasedevel, tripod, 108m transect tape, stadia radspare batteries for laser level
Method 2: braided string, PVC pipe, string (listinglevel, meter stick100m transect tape
30-m metric transect tape to use for transect line

Sets of 5 random numbers froing 29 (plus spare number séts

1 X 1 ngrid quadrats

Penci§ or rodsto useto hit benthos for pointintercept method

0.25 m x 0.25 nPVC quadrats

Thin rods for reethicknesqe.g. purchased flagm wire ¢akes)

Meter sticks/rulers in metric

Bucket and brushes to clean clusters, if needed, to observe spat

Plastic baskets to holaihd rinseoysters

Digitalor dial calipers(if using dial calipers, train crew ahead of time in their use)

Fresh water rinse and towelpaper towels to clean calipers

Caliper batteries

Hammer and chisel in case oysters need to be dislodged from cluster

Saltwater fishing license to enable collection of invasive mussels, bamaeiesther required
permits

Glass/plastic containefZiploc bags filled with eth§isopropylalcohol

Labeltapefor containers

Work Gloves

Bootghard-soled sneakers

Hydrogenperoxidéfirst aid kit/sunscreen/extra watéextra boat gas
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Appendix2

Layingtransectline on reef

g wi g~

2 .

Fivel X 1 meter square quadsn one sideof the transect tape
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Appendix3

REEF X

3A.Hand drawn majincludingarrow for
north and any obvious landmarks

3B.Reef number in corner of photograph and/ol
record camera number/image number on data
sheet A
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Appendix4

6% to 10%: These are all 10% cover

Diagram showing what 10% coverage looks like
(Photo credit: Carlisle et al. 2006)
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Appendix5

Measuring the height of the
reef with laser level and pole

Diagram(below)showinglaser levemethod for measuring reef height

]

Height of 1
Reef

1. Find thehighest point of thereefand place
tripod there withattached laser level

2. Placethe stadia rodust off the edge ofreef
3. Record thdaserheight onstadia rod and
subtract height of level on tripod

11
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Appendix6

Diagram showing string method foreasuring reef height

String or Line Level
~$3 at Home Depot

r

3
. - T
A=
5 4 2
Height of g
Reef

1. Find thehighest point of the reef

2. Run éwelline (string) to the perimeter

3. Placeapole just off the reef

4. Placethe stringlevel onthe line

5. Adust the vertical postion of the string on the pole until
level

6. Measure the pole ¢ base to string

12
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Appendix 7

https://www.random.org/sequences/

Home Games Numbers Lists & More Drawings Web Tools Statistics Testimonials Learn More Login

RANDOM.ORG .

Do you own an i0S or Android device? Check out our app!
Random -‘aeque nce Generator
Do you own an i0S or Android device? Check out our app!
This form allows you to generate randomized sequences of integers. The randomness Rand g G
purposes is better than the pseudo-random number algorithms typically used in compi andom Sequence Generator
Here is your sequence:
Part 1: Sequence Boundaries 19
4
Smallest value |1 limit -1,000,000,000 11
malle vaue(lml ) e
10
Largest value (limit +1,000,000,000) 28
7
; 15
Format in column(s) 5e
23
The length of the sequence (the largest mige€ the smallest value plus 1) can be no gr 16
29
=
Part 2: Go! 3
22
21
3 little while to generate your seguence... 17
1
| Get Sequence | Reset Form | | Switch to Advanced Mode | if
26
Not=s ized sequence does not contain duplicates (the numbers are like raffle 14
Generztor which generates the numbers independently of each other (like rolls of 2 di 1§
13
. 2
Follow @RandomOrg 27
&+1 | 16k 25

13
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Appendix 8
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1 m X 1 m poinintercept quadrat ortransect.
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Appendix9

intercept method) In this case a flagttached to thin wire rod was used

23
ntersection{point
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Appendix10

Recordshell lengtts of crown conch and othéarge molluskérom spiretip to maximum extent
of the aperture in mm using digital calipers

16
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Appendix11

Usinga very thin, norflexible rod and ruler/meter sticto determine the maximum thickness of the
oysters/clisters above the benthos in mm.

17



Revised 3/8/16

Appendix12

Remove rod while holding that point with your finger and record distance with ruler/meter stick

18
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Below Ground
Depth

Appendix13

Above
Ground
Depth
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