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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 1 
Using Videography to Monitor Coral Reefs—Version 2.0 
Summary 
This standard operating procedure (SOP) describes the preparation of hi-definition camera and 
housing equipment; laying tape transects and filming coral transects in the field; and post-dive 
activities. An annual refresher/review is recommended among staff to ensure consistency. 

Overview 
Given the constraints of scuba diving, photography provides the most practical means of sampling 
large areas underwater. While still photographs offer better resolution than video images, the hi-
definition (HD) video technology now available is adequate for monitoring benthic cover on coral 
reefs, the objective of this protocol. A diver needs good buoyancy control to produce quality video 
images and reduce changes of damage to the bottom the diver or equipment. 

In this method, the diver uses a HD video camera fitted with a wide-angle lens and an underwater 
housing. The diver videotapes while swimming slowly (~30 seconds per meter [about 30 second per 
3.3 feet]) along the transect holding the camera perpendicular to the substratum from a height of ∼40 
centimeters (15.7 inches [in]), producing a “swath” or belt transect that is about  45 centimeters (17.7 
in) wide. 

Back in the office (described in SOPs 10–12), the videotape is viewed to make sure that the clarity 
and resolution are satisfactory, then cataloged to archive the raw footage. A computer is connected to 
either the camera or a separate videotape player and the tape is transferred to the computer hard-
drive. HD video creates very large files (60 min HD video = approximately 11 Gigabyte [GB] of 
data). After transfer to the computer, the video is played to “capture” and save (as BMP files) 
adjacent, non-overlapping frames as still images. In this way, each transect is depicted by a number 
of unique frames, or video “quadrats.” Random dots are placed on each frame during a process that 
uses an Adobe Photoshop script. After the images have been processed, an analyst identifies the 
benthic components under the random dots while viewing the frames in Adobe Photoshop. These 
data can be used to calculate percent cover of substratum categories.  

Time Requirements 
• Preparation of the video camera takes approximately 15 minutes and is done before going out 

in the field. 
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• Once in the field, setting up and verify the accurate placement of the transect takes 
approximately five minutes.   

• Videotaping requires about five minutes of bottom time per 10-meter (32.8 foot [ft]) transect, 
plus the time needed for transect location and set-up. Each HD Video cassette tape holds 
approximately 60 minutes of video so 10 transects can fit on each cassette. 

• Removal of the transect tape after all underwater data collection is completed takes greater 
than five  minutes. 

Materials and Equipment 
This section describes preparation of the necessary equipment, not including standard dive equip-
ment. It is meant to augment, not replace, the manufacturer’s instructions. 

• Camera and accessories 

o Video camera, mounted on a camera tray 

o Mini digital video cassette tapes for camera 

o Video batteries (charged) and charger 

o Dry bag to store items 

o High-definition digital video equipment 

• Housing and Accessories 

o Camera housing 

o Distance aiming wand about 70 centimeter (27.5 in) total length, 40 centimeters (15.7 
in) extends beyond the front of the housing 

o Straps or ties to fasten around housing to hold distance aiming wand 

o Lens cap 

o Silicone grease 

o Cotton Q-tip swabs 

• Miscellaneous underwater equipment 

o Video slate (Magnadoodle type), with pen/pencil attached 

o 15–50 meter (15–164 ft) fiberglass survey tapes (as needed, depending on the site) on 
a plastic reel with metric units shown on at least one side. There should be a mark on 
the tape to denote the 10 meter (32.8 ft) point. 
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o Clipboard with map, range/bearing, and transect relocation photos 

o Optional: clipboards, mylar, pencils, rubberbands 

Video Equipment Preparation and Handling 
(See the Bluefin instruction manual for more details) 

The sealing system for the video housing uses four o-rings: two rear plate o-rings (black); and two o-
rings under the front optic port (black). There is a pressure relief plug on the back plate that is to be 
removed when the housing travels by aircraft. IT MUST BE REPLACED BEFORE SUBMERSION. 

Charge the video camera batteries.  
The day before the dive, charge the video camera batteries. According to information provided with 
the batteries, topping off a partially charged battery does not affect its life or memory. It is 
recommended to have a newly charged battery attached to the camera in the housing, and one in the 
dry bag as a spare. 

The video camera has a pre-installed small “button type” battery to retain the date, time and other 
settings even when the power switch is set to OFF. The pre-installed button-type battery is always 
charged while you are using your camcorder but it will get discharged gradually if you do not use 
your camcorder. This battery will be fully discharged in about three months if you do not use the 
camcorder at all. However, the camera will still function, even if this battery is discharged. To 
charge the battery, connect the camera to a wall outlet using the AC Adaptor, and leave it with the 
Power switch set to OFF (charge) for more than 24 hours. (See camera manual for more details.) 

Prepare the video housing.  
• Remove the back plate from the video housing by rotating the black cam mechanism counter-

clockwise. 

• Use your fingers or a blunt wooden object (never a sharp or pointed object) to remove the 
two red storage o-rings from the grooves in the back housing plate. 

• Use cotton swabs to clean the grooves of the back housing plate and the o-ring sealing 
surface that is located at the very back of the camera housing. 

• Clean the two black o-rings. Inspect the o-rings for any nicks or signs of wear. Replace with 
new o-rings, if necessary. 

• Apply a dab of silicone grease on your thumb and index finger and rub it onto the active-use 
o-rings. Use enough silicone to make the o-rings shiny, but not so much that gobs of silicone 
that will catch debris.  

• Inspect the o-rings again for any imperfections or any dirt, lint or hair that may adhere to 
them. The silicone is not intended to prevent water from getting past the o-ring; it just 
maintains the o-ring’s flexibility so it can change shape in the groove, creating a barrier to the 
water. 
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• The two o-rings on the front optic are less subject to wear and tear than those on the rear 
plate, but they also need to be inspected periodically and cleaned if necessary, i.e., after 
approximately every ten uses.  

• An aiming rod should be used to keep a constant distance from the substrate, place tie wraps 
to hold the rod to the housing such that the rod is secured to the left side (left side as you 
view through the view finder), checking to make sure that you can access the camera 
switches without interference from the straps. Slide the aiming rod through the tie wraps and 
gently tighten them so that the end of the rod is 40 centimeters (15.7 in) from the front of the 
lens optic of the housing (Figure SOP 1-1).  

• Verify the pressure relief plug is installed and tight. 

• Note: the Bluefin housing handle contains batteries that need replacement every four years, 
depending on use. See page 18 of the Bluefin housing manual for details on battery removal 
and replacement. 

 
Figure SOP 1-1. The Bluefin camera housing with an aluminum spacing rod attached to the left side of 
the camera allowing 40 cm distance between the end of the rod and the lens optic of the housing. 
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Prepare the camera.  
Video camera settings and mounting on the tray are covered in detail within the Bluefin video 
housing manual (pages 6–7). Take time in advance of monitoring activities to read and prepare the 
camera settings properly and mount the camera on the housing tray. A summary of the instructions 
provided in the manual are listed below: 

• Enter the camera menu, scroll to audio set, menu, then select MIC/LINE, and then select 
EXT MIC. Attach the XLR adapter to the input 1 microphone of the camera. 

• Enter the camera’s menu, and confirm or change the following settings scroll to the others 
sub-menu and select it, 

o Remote control setting to ON 

o REC LAMP setting to OFF 

o Format lamp setting to OFF 

• Remove the camera viewfinder. 

• The tray that attaches the camera to the housing also transfers the camera switch features to 
the housing switches. Connect the three wires from the camera tray to the video camera: 

o The remote/lanc cord is a thin black wire with a plastic probe that travels around the 
right side of the camera. It connects to the back upper right hole, labeled “lanc” that 
has a light blue ring around the fitting.  

o Two cables bundled at the front of the tray, one with a yellow sleeve inserts into 
Audio/Video at the front of the camera. The second plug inserts into the MIC/LINE 
port. 

• Check the camera settings. 

o Focus: For filming video transects, we’ve found it best to use auto focus (the camera 
selects what to focus on) rather than manual (the operator selects the focus point). 
You can change from auto to manual focus and vice versa after you’re in the water 
using a switch on the camera housing. 

o Focal distance: Set to full wide angle. 

o Exposure: We’ve found it best to use automatic, which allows the camera to select 
the shutter speed and iris (lens opening). For information about other options, see the 
camera manual. 

o Power switch: Move from off to camera. 
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Put the camera in the housing 
Once the camera settings are adjusted and camera is mounted on the tray, they do not need to be 
manipulated prior to each use. Page 7 of the Bluefin housing manual contains more details on 
mounting and insertion of the camera into the housing. A summary of the steps from the manual are 
listed below: 

• Before putting the camera and tray in the housing, make sure the camera settings have been 
adjusted as specified above, a tape is in the camera, and the battery is fully charged. 

• Install a battery in the back of the video camera. (Battery type: NP-F970)  

• Install the HD Video cassette tape into the camera. 

• Loading the camera: Pull the IRIS adjustment knob away from the housing. Rotate the inner 
component 90 degrees. This prevents the spring loaded iris knob from returning to the 
engaged position and interfering with camera loading. Pull out the neutral density control 
lever. 

• Hold the latch levers together and slide camera tray forward until the tray stops, then release 
the latch levers 

• Reset the IRIS dial standoff’s into the recessed holes. This will engage the iris control. Align 
and push in the neutral density control lever. 

• Replace the rear plate: Rest the rear plate against the rear of the housing. Rotate both latches 
evenly until they lock. Ensure rear plate draws in straight and that O-rings seat evenly. 

Using the camera settings and functions. 
For this protocol, we use the camera primarily in the “point-and-shoot” mode. That way, instead of 
manipulating camera functions the diver can concentrate on camera orientation, buoyancy control, 
and swimming along the transect at a consistent speed, air, depth, and bottom time, etc. Camera 
operators should be familiar with the housing switches as they are described in the manual and 
below. To protect the lens from scratches or other damage, leave the housing’s lens cap in place (on 
the front of the housing) until you are ready to film the slate, then replace it after completing the 
transect swim-back. 

Pages 8–9 of the Bluefin housing manual provide details on the housing operation. Verify the button 
operation (record/standby, wide-angle lens focus) before beginning monitoring operations. For our 
monitoring purposes the camera is controlled one button on the housing back plate, and buttons on 
the handles. Depending on what you are doing, the buttons are pressed, or pressed and held for 
several seconds. 

• Power and record/standby 

• PWR: To turn on the camera or wake the camera from a battery-saving “sleep”, depress the 
red on/mode button on the housing back plate. 
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• REC/STBY: To start recording after the power is on, press and release the red REC button 
found on either 

o To stop recording and return to standby mode, toggle the switch again. You can 
toggle between “record” and "standby” at any time. 

As a battery saving feature, the camera turns itself off after it's been in standby mode for 
three minutes. Check in the viewfinder to make sure you're in the right mode. 

• Zoom: This feature is not needed for purposes of videotaping benthic transects, where you 
are trying to maintain a constant focal distance from the substrate. But the camera housing 
does permit you to zoom in on a subject (telephoto). Before beginning monitoring assure the 
camera is in the full wide angle by pressing and holding the WIDE button on the right handle. 
Observe the camera display in the top of the housing and release the button when the display 
shows full wide angle. When filming general site video, the telephoto feature can be activated 
by pressing and holding the TELE button on the right handle. As soon as you release the 
button, the camera will stop zooming. Remember, the camera needs to be set to full wide 
angle during perpendicular transect filming. 

• Focus: The camera defaults to the auto-focus setting. This is the setting that should be used 
during perpendicular transect filming. You can check the focus status by pressing the AF/Off 
button on the right handle 

If using the auto focus setting while pointing the camera at an object more than three to four 
meters (9.8–13.1 ft) away, the camera may try to focus on the particles in the water. To 
prevent this, either get closer to the subject, point the camera at a closer subject, or use 
manual focus. 

• Camera Off: Press and hold for three seconds the AF/Off button on the right handle to turn 
the camera off. This is useful when the camera is unattended for long periods of time, or is 
being carried between transects as it prevents unintentional recording. To turn the camera on, 
press the red On/Mode button on the back housing plate. 

• Red flip filter: The deeper you go in the water, the greater the loss of perceptible color, with 
the red wavelengths lost first. The filter is operated by moving the lever located on the front 
plate. Rotating the lever up moves the filter in front of the camera lens; rotating the knob 
down moves it out of position. During monitoring, it is helpful to use the filter to help restore 
a more “natural” level relative to blue tones. When the filter is used, make a note on the 
underwater slate before you start filming the transect to record that the coloration was altered. 
If you are ever filming above water with the camera in the housing, remember to remove the 
red filter from in front of the camera. 
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Field Activities 
Laminated site maps and/or range and bearing matrices contain distance and compass bearings 
between transects. These are used to navigate dive teams within meters of the transect origin pin. 
Laminated transect relocation pages (see SOP 16 for making these) are taken underwater showing 
precise location of the transect relative to benthic features. After laying the first transect at the site 
with a survey tape, you start by filming an underwater slate that identifies the transect, then film the 
transect itself with the camera oriented 40 centimeters (15.7 in) from and perpendicular to the 
bottom. At the end of the transect, the filming continues at an oblique view as you swim back to the 
starting point. 

Do not make a force-full entry (e.g., back-roll or giant stride entry) into the water while holding the 
video housing, which may force water past the o-rings. Instead, have the housing handed to you or 
reach into the boat to retrieve it after you are in the water. 

Laying the Transect  
To mark the transect, you will need a fiberglass survey tape with a string leader attached to the free 
end so that you can secure it to the pin. After locating the start of the transect: 

Use the string to attach the free end of the tape to the pin as close as possible to the start of the 
transect so that you can begin filming at the 0 meter point. Take care to avoid injury to any living 
organisms. 

Run the tape along the designated bearing for the selected transect distance, i.e., 10 meters (32.8 ft). 
However, you may need to extend the tape beyond this distance (note the terminal distance to the pin 
on the relocation photos) to the terminal pin. There may be gaps where the tape is not flat against the 
bottom because of bottom contours, but make sure the tape is straight and taut (not moving in the 
surge/current), and as close to the bottom as possible. It should not entangle, bend, or abrade 
gorgonians, sponges or other living creatures. 

Use the laminated relocation photos to assure proper placement of the tape. Re-swim the transect to 
assure the tape is aligned properly. Time spent carefully laying the tape will pay off later in better 
video images and consistent sampling. 

It's essential to identify the end point of the transect (i.e., the 10 meter (32.8 ft) point on the transect 
line), so that it can be easily distinguished in the videotape. Transect tapes should have been 
blackened at the 10 meter (32.8 ft) point prior to use in monitoring. If no distinguishing mark exists 
at the 10 meter (32.8 ft) point, tie a small piece of flagging tape (or cable tie) at that point. (A large 
piece of flagging tape may obscure benthic components when the videotape is analyzed.) 

Filming the Transect 
The filming is broken into three components: introduction, transect and swimback. Each segment 
produces video for a specific purpose. In the office, a log is created for the timecode of each segment 
(see SOP 10—Section on Cataloging the Video Tapes). 
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The Introduction: this includes the filming of the slate and all other motion of the camera until it is 
positioned at the origin pin, perpendicular and 40centimeters (15.7 in) from the bottom, centered on 
the transect tape. This video produces the captured image of the slate from which all other captured 
images are referenced. In the video log, this section of video is referred to as “Intro” and is about 30 
seconds in total duration. 

To identify the transect, write the following information on the slate in large letters. 

• date 

• site name 

• transect number 

• if a red filter is being used (e.g., “Filter On”) 

• depth 

• videographer and other samplers initials 

Filming legible data on the slate is vital. When the tape is reviewed in the lab, the analyst must be 
able to determine which transect it is and the circumstances under which it was filmed. 

Hold the slate in front of the camera aiming rod and film it for about five seconds. Assure the camera 
is recording by looking for the REC display through the camera viewplate. 

You can toggle the REC/STBY switch to pause the camera, or continue filming and immediately 
move to the beginning of the transect tape. 

The Transect: this includes all filming when the camera is 40 cm and perpendicular to the substrate 
from the origin pin to the 10 meter (32.8 ft) mark. This video produces the captured images from 
which the analysis is conducted. The time code corresponding to this video is noted in the video log 
as “transect xx.” 

Hold the camera so that the 40-centimeter (15.7 inch [in]) rod is just off the substrate and the camera 
is perpendicular to the bottom. It must also be oriented so that the long axis of the video image is 
perpendicular to the transect tape (use the handles of the video housing for a guide). Be careful not to 
tilt the camera either back-front, or side-side. Make certain that the camera is recording by checking 
again in the viewfinder. 

Position the aiming rod on the right side of the transect tape (right side as you look down the transect 
tape from 0–10 meters [0–32.8 ft]) and apply gentle pressure with the rod and housing to the left. 
This pressure when applied to sections of the transect tape where it is not touching the bottom or 
benthic features, can flip the tape on the side, thereby decreasing the amount of the substrate blocked 
by the tape. 
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Move slowly along the transect. Film with the camera in the perpendicular position until you reach 
the 10 meter (32.8 ft) mark of the transect. At that point, stop moving the camera forward for 2–5 
seconds while continuing to record. It should take about five minutes to film a 10 meter (32.8 ft) 
transect. 

The Swimback: this includes all video from the 10 meter (32.8 ft) mark until the slate for the next 
transect is filmed. This primarily includes the horizontal-view (wide-angle) swim along the transect 
from beyond the terminal pin, past the 10 meter (32.8 ft) mark reversing the direction of the 
perpendicular filming to the origin pin. This video is used to capture the transect relocation images 
and is logged in the video log as the “Swimback”, and is less than a minute in total duration. 

Note: while every effort is made to assure the location of transects (pins, range/bearings tropical 
storms and hurricanes can cause major rearrangement of benthic features. During the swimback, 
make every effort to include nearby and relevant massive or striking “keystone” features that may 
survive such disturbance events to help assure the post-storm relocation of transects. 

The while continuing to record swim to and past the terminal end of the transect tape and reel while 
slowly moving the camera to a more horizontal view. Then turn around 180°, aiming slightly back 
down toward the transect. While swimming about 3–6 feet (1–2 m) from the bottom, continue 
filming as you return along the tape at a comfortable pace. (On a 10 meter (32.8 ft) transect, this 
should take about one to one and a half minutes.) It's often difficult to get an overall perspective of 
the reef from images taken 40 centimeters (15.7 in) away, and this swim back along the tape will 
provide a “wide-angle,” oblique view of the reef /transect. This “swimback” should include wide-
angle views of both the terminal and origin pins and their orientation to key benthic features near 
them. (This portion of the recording is useful when creating the transect relocation pictures, SOP 16.) 

When back at the beginning of the transect, swim about a meter beyond the origin pin, then toggle 
the REC/STBY switch to stop recording. 

When all field data has been collected from the transect (e.g., disease, Diadema abundance, 
scleractinian species lists etc…) the transect tape is removed from the bottom. 

Before moving to the next transect, evaluate if the pin top needs to be scraped or cable tie on the 
terminal end replaced. Do not scrape the pin top if the site is in a high dive traffic area as this 
subjects the pin to disturbance by the public. 

To prevent the transect tape from being a “vector” for potential disease pathogens, it is not 
laid on the bottom to mark another transect until it is has been rinsed (unspooled) in a mild 
bleach water solution. 

Divers consult the range and bearing matrix, or site map to navigate to the next transect. 

Once arriving at the next transect to be sampled, change the information written on the slate as 
needed, repeat the steps above for laying and filming the transect. 
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Post-Dive Tasks 
Rinse off the equipment. A small amount of chlorine bleach (about 2 ounces) is added to the rinse 
water tub (typically 10 gallons [37.8 liters] or more, depending upon the container). All gear can be 
rinsed in this solution. The transect tapes are unspooled in this rinse water then rewound in efforts to 
disinfect them from potential coral disease pathogens. 

The handle of the fiberglass survey tape will begin to rust immediately, so wash them thoroughly 
after each use and spray monthly with WD-40 to prolong tape life. 

Store the camera and housing with the back plate viewfinder lens cap in place. Direct sunlight into 
the back plate viewport can damage the video camera within the housing. Put the housing’s front lens 
cap on to protect the optic during storage and transport.  

When done with the video camera and housing for the day, recharge the video camera batteries. 

If no more filming is to be done with the video tape, remove the tape cassette from the camera, label 
it, and apply a record-protect tab.  

Two labels go on the mini cassette (side and spine). The tape case is also labeled on the side and 
spine. 

1. Tape number: tapes are numbered sequentially in chronological order. The number should be 
preceded by the letters DV or HDV to denote the type of video recorded. This number is 
recorded in the tape log (See SOP 10). 

2. Name(s) of the sites(s). 

3. Date(s) of the recording(s) 

4. List the transect numbers that were recorded. 

5. Write either “annual” or “episodic” in reference to what prompted the monitoring. 
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Figure SOP 1-2. Side and spine labels on both the mini cassette and tape case. 

Rewind the tape to protect it from premature oxidation. Record notes of monitoring activities for a 
field trip report. These trip reports are informal non-published documents containing notes on any 
relevant activities that take place in the field or with post-dive data management.   

Review videotapes as soon as safely possible after filming to make sure that the quality is sufficient 
to meet your monitoring objectives. 

If you simply assume that everything worked properly, you may find out later that the tapes are 
unusable because of something that happened or failed to happen. The tapes should be evaluated for 
qualities required to produce good quality, captured images, e.g., focus, steadiness, rate of filming, 
and proper transect documentation. This checking should not be done in the field (e.g., in an open 
boat) or in such a manner as to expose the camera to water. However, it should be done as soon as 
possible after you have returned to the office, or lodging area (if on travel status). If a videotape is 
deemed unusable, the transect(s) will need to be re-filmed. 
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Revision Log  
Revision 
Date 

Author Changes Made Reason for Change New Version # 

2002 Jeff Miller, 
Caroline Rogers 

Published Protocol: Miller, J. and 
C. Rogers. 2002. Using 
Videography To Monitor Coral 
Reefs. U.S. Geological Survey 
Technical Report.  

Original published Videography 
protocol. 

1.00 

March 
2008 

Jeff Miller Began switch to High Definition 
(HD) video with 1 year overlap 
using both previous digital video 
camera (DV) and HD methods 
(at all index sites except AM). 

Old camera was reaching point it 
needed replacement and high 
definition video would offer a 
greater resolution to increase 
identification and decrease 
unknowns and shadows. An 
overlap allowed a comparison of 
technologies to ensure any 
changes were captured and 
accounted for analyses and 
interpretation. 

1.01 

March 
2009 

Jeff Miller Ended use of Digital Video and 
used HD exclusively. 

1 sampling of overlap at each 
site was completed for 
comparison purposes. 

1.02 

January 
2015 

Jeff Miller SOP re-written to meet I & M 
program, organization and 
format requirements. 

Tied to I & M 2.00 version of 
protocol. 

2.00 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 2 
Counting Long-Spined Sea Urchin, Diadema antillarum, on 
Coral Reefs—Version 2.00 
Summary 
This procedure describes the steps to count the long-spined sea urchin, Diadema antillarum, along a 
sample transect. This invertebrate is a substantial marine herbivore and can have a substantial effect 
on the algal cover in coral reefs. Algal removal is a major step in the coral recruitment process. 
During the 1980s, this sea urchin suffered Caribbean-wide mortality at levels approaching 90%. 
Within the past five years, some scientific and anecdotal information suggest numbers of Diadema 
are increasing. Using this method, the number of all Diadema antillarum (adult and juvenile) found 
along a 1-meter (3.3 foot [ft]) belt transect on both sides of the sample transect used in the Coral Reef 
Monitoring protocol are counted during the sampling of the transect (filming with video camera). 
This SOP is used along with the “SOP 1—Using videography to monitor coral reefs.” An annual 
refresher/review is recommended among staff to ensure consistency. NOTE: Diver’s must get very 
close to the reef when collecting Diadema data, therefore extreme caution must be used to not cause 
damage to the reefs being measured. 

Equipment 
No specialized equipment is necessary 

• One clipboard with pencil attached 

• Pre-printed data sheet on waterproof paper  

• Rubber bands (to hold paper to clipboard) 

• 1meter (3.3 ft) length of transect tape  

Procedure 
1. Slowly swim along the transect searching in the various reef cracks and under ledges in a 

“belt” or swath, one-meter (3.3 ft) directly adjacent and along one side of the transect. 

2. If any part of the urchin body or spines is found within the 10 ×1 meter (32.8 × 3.3 ft) belt, it 
is counted. When a Diadema is found, there is no need to remove the urchin. Just identify and 
count its presence. 
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3. Continue along the transect searching the 1-meter (3.3 ft) wide belt until you reach the end (0 
meter or 10 meter [32.8 ft]) of the transect. 

4. Turn around (make a “U-turn”) then proceed along the opposite side of the transect (side 
unsearched previously in step 1 above) conducting an intensive search for the Diadema, 
tallying their number when observed. 

5. End the search at the end of the transect (0 meter or 10 meter [0 ft or 32.8 ft]). 

6. Record the number of Diadema on data sheet (see sample data sheet in “SOP 3—Measuring 
Coral Disease”) 

Revision Log  
Revision 
Date 

Author Changes Made Reason for Change New Version 
# 

2004 Jeff Miller Initiated sea urchin (Diadema 
antillarum) monitoring at BK and YZ 
sites in 2m wide by 10m long transect 
centered on videography transect 
measuring tape. 

The sudden crash in long-
spined sea urchin populations 
in 1980s was a concern as an 
important herbivore of algae 
on coral reefs. This pilot 
tested whether adding this 
monitoring was feasible. 

1.00 

2005 Jeff Miller Expanded annual sea urchin 
(Diadema antillarum) monitoring to all 
sites. Initially monitoring recorded as 
part of trip report. 

Pilot showed adding 
monitoring was feasible, sea 
urchin added to annual coral 
videography monitoring site 
visits. 

1.01 

January 
2015 

Jeff Miller SOP written to meet I & M program, 
organization and format requirements. 

Tied to I & M 2.00 version of 
protocol.  

2.00 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 3  
Measuring Coral Disease—Version 2.00 
Summary 
This procedure describes the steps to measure recent mortality from coral disease on the benthic 
transects. Identification, measurement and digital photographs are taken of bright white areas of coral 
skeleton (recently killed = not encrusted with any algae, turf or otherwise), also called lesions, within 
a 1-meter 3.3 ft) belt along each side of the 10 meter (32.8 ft) transect sampled (see SOP 1). 

For this SOP, coral diseases are divided into two broad categories: tissue loss and discoloration. 

• Tissue loss—these diseases manifest themselves with a loss of coral tissue revealing the bare 
white, intact skeleton. The observer must differentiate this “white” sign from that of coral 
bleaching (where tissue is present), and grazing (where tissue is removed but skeleton is 
scraped), from tissue loss from corallivores (snails e.g., Coralliophilia spp., worms e.g., 
Hermodice spp., and fish e.g., damselfish, parrotfish), and from sediment damage. Diseases 
found in this category include: 

o White pox (WPX)—found only on Acropora spp. (Figure SOP 3-1) 

o White band (WB)—found only on Acropora spp. (Figure SOP 3-2) 

o White plague (WPL)—can be found on 40 Caribbean spp. (Figures SOP 3-3–3-8) 

o Black Band (BB)—can be found in more than 20 spp. of Caribbean coral. (Figure 
SOP 3-9) 

• Discoloration—these diseases are characterized by a deviation from the “normal” color of 
coral tissue. It is important to note that many coral species show broad ranges in “normal” 
coloration. The observer must differentiate these diseases from other non-lethal types of 
discoloration, such as from shading or bleaching. Diseases in this category include: 

o Yellow Band (YB)—primarily affects Orbicella spp. (Figures SOP 3-10–3-15) 

o Dark Spots (DS)—primarily affects Siderastrea (Figures SOP 3-16–3-18) but has 
also been observed in Stephanocoenia, and Orbicella.  

Coral disease nomenclature varies greatly and every effort should be made to be consistent with 
observations and data collection. Unknown coral conditions should be photographed and discussed 
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while in the field and prior to data entry. Pathogenesis for most coral diseases remains unknown, so 
field observations are the most effective way of documenting coral diseases. References for 
information on coral disease identification are included at the end of this SOP. An annual 
refresher/review is recommended among staff to ensure consistency.  

Equipment 
No specialized equipment is necessary 

• One clipboard with pencil attached 

• Pre-printed data sheet on waterproof paper 

• Rubber bands (to hold paper to clipboard) 

• 1 meter (3.3 ft) length of transect tape  

Procedure 
1. At the beginning of each transect take a photo of the data sheet to mark the location/transect 

and date. (This is very important for the data entry into ThumbsPlus.) 

2. Begin at the origin of the transect, and proceed along the transect searching in a belt/swath 
one-meter to each side.  

3. Proceed in a 1-meter (3.3 ft) belt up one side of the transect (0 meters to 10 meters [0–32.8 
ft]) then down the other side in a 1-meter (3.3 ft) belt (10 meter to 0 meter [32.8 ft–0 ft]) 
searching for lesions. 

4. All coral colonies that are located within the 1-meter (3.3 ft) belt are evaluated. If any part 
(dead or with living tissue) of a colony falls within the 1-meter (3.3 ft) belt and it has a 
disease lesion on it, even if the lesion is outside the 1-meter (3.3 ft) belt, photographs, and 
measurements are obtained for the lesion. Photography and measurements are recorded when 
the lesion occurs outside the 1-meter (3.3 ft) belt, in addition to the notation of the lesion 
being outside the 1-meter (3.3 ft) belt which is recorded on the datasheet in the appropriate 
place. 

5. When an area of bright white coral skeleton or colony with abnormal discoloration is 
observed, it should be assessed to determine if the cause of mortality fits the characteristics 
defined to be suspected coral disease. See Woodley et al. 2003 and 2008, Weil et al. 2006, 
Sutherland et al. 2004, Reymondo et al. 2008.  

6. If the area has characteristics of coral disease, the following information is recorded on 
attached data sheet (see sample data sheet, Figure SOP 3-19): 

a. Colony number: sequential numbering of colonies with lesions. If more than one 
lesion appears on a colony, the colony number for each of those lesions is the same. 
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b. Length along transect  

c. Distance from transect (use approximate center of lesion for reference) 

d. Is the longest length of the colony > 4 centimeters (1.5 in)? 

e. Type of coral disease 

f. Coral species affected 

g. For all tissue loss diseases—Length of recent mortality (overall length) 

h. For all tissue loss diseases—Longest-length perpendicular (“width”) to measurement 
above (6g) 

i. For all discoloration diseases—estimate the amount (percent) of the living tissue of 
the colony covered by the discoloration/blemish (e.g., 5% of living tissue on the 
colony is covered by DS). Note that for yellow band, bands may appear on living 
fragments of larger colonies. All remnants of living tissue of the original colony are 
grouped for summary of the disease condition (i.e., the total percent of discolored 
tissue (bands) relative to the total living tissue). 

j. For dark spots disease (see Borger 2005 for more details; Note type number have 
been changed from Roman Numerals I, II, IV to Type 1, Type 2, Type 4)—record the 
number and type of blemishes. (If > 30 per colony, record “> 30”.) 

i. Type 1—small (< 1 centimeter [0.4 in] diameter), round blemishes 

ii. Type 2—larger (> 1 centimeter [0.4 in] diameter) blemishes, often associated 
with colony edges, not necessarily round 

iii. Type 3—NOT CONSIDERED A DISEASE. DO NOT RECORD ON DATA 
SHEET OR INCLUDE IN ESTIMATES. These are areas associated with 
polychaetes or boring sponges.  

iv. Type 4—round blemishes with filamentous algae colonizing the center of the 
blemish 

k. Number of pictures taken 

7. The area is photographed with a digital camera. When more than one photograph is taken that 
is noted with the information in item 6.k. above. 
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Figure SOP 3-1. White pox on Acropora palmata. 

 
Figure SOP 3-2. White band on Acropora cervicornis. 
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 Figure SOP 3-3. White plague on Undaria agaricites. 

 
Figure SOP 3-4. White plague on Colpophyllia natans. 



SOP 3-7 

 
Figure SOP 3-5. White plague on Diploria labyrinthiformis. 
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Figure SOP 3-6. White plague on Orbicella annularis. 
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Figure SOP 3-7. White plague on Orbicella franksi. 

 
Figure SOP 3-8. White plague on Siderastrea siderea. 
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Figure SOP 3-9. Black band on Pseudodiploria strigosa. 

 
Figure SOP 3-10. Yellow band on Orbicella annularis. Bands are generally pale in color and can vary in 
width. 
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Figure SOP 3-11. Yellow band on Orbicella faveolata. Bands may appear on living fragments of larger 
colonies. All remnants of living tissue of the original colony are grouped for summary of the disease 
condition (i.e., the total percent of discolored tissue [bands] relative to the total living tissue). 

 
Figure SOP 3-12. Very wide Yellow band on Orbicella faveolata. 
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Figure SOP 3-13. Yellow band on Orbicella faveolata (band whiter in color). 

 
Figure SOP 3-14. Yellow band showing very recent mortality on Orbicella faveolata. 
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Figure SOP 3-15. Yellow band on Orbicella faveolata. 
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Figure SOP 3-16. Dark spots syndrome (type 2, and 3 and 4) on Siderastrea siderea. Type 2 (some 
examples circled in red) are larger (> 1cm diameter) blemishes, often associated with colony edges, not 
necessarily round. Type 3 (circled in yellow) are associated with boring organisms (polychaetes and 
sponges) and not part of our disease count. Type 4 (circled in blue) are round blemishes with filamentous 
algae colonizing the center of the blemish. (See Borger, 2005 for more details.) See Figure SOP 3-19 for 
data sheet example of how the condition of this colony would be recorded on the data sheet. 

 
Figure SOP 3-17. Dark spots on Siderastrea siderea. Most are Type 2, but the two circled areas meet 
criteria for Type 4 (blue). See Figure SOP 3-19 for data sheet example of how the condition of this colony 
would be recorded on the data sheet. 
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Figure SOP 3.18. Dark spots on Siderastrea siderea. Most are Type 1, small (<1cm diameter), round 
blemishes, but larger would meet criteria for Type 2, and those with filamentous algae in the middle of 
the blemish are Type 4. See Figure SOP 3-19 for data sheet example of how the condition of this colony 
would be recorded on the data sheet. 
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Figure SOP 3-19. Example data sheet reflecting dark spots disease data entry from Figures SOP 3.16–3.18.
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Revision Log 
Revision 
Date 

Author Changes Made Reason for Change New 
Version # 

2005 Erinn 
Muller, 
Caroline 
Rogers, 
Jeff Miller 

Added coral disease monitoring 
described in paper below. 
Number, length, width type, and 
infected coral species for each 
lesion are recorded in a 2m x 
10m transect centered on the 
videography transect. 
Miller, J., E. Muller, C. S. 
Rogers, R. Waara, A. Atkinson, 
K. R. T. Whelan, M. Patterson, 
B. Witcher. 2009. Coral disease 
following massive bleaching in 
2005 causes 60% decline in 
coral cover on reefs in the US 
Virgin Islands. Coral Reefs 28: 
925-937. 

This originally began as a USGS 
project by Erinn Muller and 
Caroline Rogers. Monitoring the 
coral disease data became so 
incredibly important for 
understanding the 2005 bleaching / 
disease outbreak event that it was 
continued as a permanent part of 
the protocol. 

1.0 

June 2014 Jeff Miller Lesions outside the 10m belt 
transect but on coral colonies 
partially within the belt are 
counted separately. 
 
Coral disease codes updated. 

Counting colonies infected even if 
lesion is outside the belt transect 
allows more comparable estimates 
of disease prevalence with other 
groups. 
Standardizing disease codes 
simplifies analysis steps and 
QA/QC. White Pox and White 
Plague now have 3 letter codes to 
prevent confusion. Dark Spot was 
divided into 4 types in case specific 
analysis is desired in future. 

1.01 

January 
2015 

Jeff Miller SOP written to meet I & M 
program, organization and 
format requirements. 

Tied to I & M 2.00 version of 
protocol.  

2.0 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 4  
Conducting Coral Colony Count—Version 2.00 
 

Summary 
This SOP describes how to search for, count and record colonies (defined herein as “functional 
units”) of stony corals (Class Anthozoa, Subclass Hexacorallia, Order Scleractinia) and fire/lace 
corals (Class Hydrozoa, Order Anthoathecata, Family Milliporidae and Stylasteridae) along a belt-
transect. For the purpose of this procedure we define a functional unit as any colony, fragments of a 
previously intact colony, cluster or solitary coral polyp. 

• A coral colony is a group of individuals (coral polyps) that are physiologically connected. A 
fragment is a portion of a larger colony which has become physically separated. A 
fragmented colony consists of all fragments that share the same underlying morphology and 
purportedly belonged to one previously intact colony. 

• A cluster is an aggregation of a coral species where physical separation cannot be determined 

• A solitary coral polyp functions as one unit regardless if it is a recruit or a solitary species 
such as Scolymia spp. 

This SOP is to be performed annually or episodically along with the other SOPs in the Coral Reef 
Monitoring Protocol. For best results, two different divers should perform a complete colony count 
(both sides of the transect), each independent of the other. Both observer’s data will be recorded in 
the database (following SOP 15) with a mean value being calculated by the database for use in 
determining disease prevalence. 

The goal of this procedure is to count the number of coral colony functional units > 4 centimeters 
(1.5 inch [in]) in diameter along the 10 meter (32.8 feet [ft]) transect established in SOP 1 (1 meter 
[3.3 ft] on each side of the 10 meter [32.8 ft] transect). The number derived from this SOP will be 
combined with the number of diseased coral colonies observed in the same belt transect measured at 
the same time following the methods described in the Measuring Coral Disease procedure (SOP 3) to 
provide a metric for disease prevalence. An annual refresher/review of this SOP is recommended 
among staff to ensure consistency. 

NOTE: Divers must get very close to the reef when collecting coral data, therefore extreme 
caution must be used to not cause damage to the reefs being surveyed. 
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Introduction 
Asexual reproduction (cloning), fragmentation, partial mortality, tissue separation/ re-growth, 
recruitment and colony morphology are all factors that challenge coral colony determination. The 
term “functional unit” is used in this SOP to include examples where corals that are not 
physiologically connected still function as one ecological unit. For the purpose of this procedure, a 
functional unit is identified as a colony that can be identified following the methods described in the 
procedures section. Several species grow in mounded, plated or pillar shapes and relatively easy to 
discern as discrete colonies (Figures SOP 4-1 and 4-2). A fragment is any physically separate portion 
of living tissue that at one time likely belonged to a larger colony (Figure SOP 4.3). Lobed, 
branching and clustering are terms used to describe the general physical appearance of certain 
morphologies of coral species for the purpose of counting them in a consistent manner (e.g.: Figures 
SOP 4-4–4-17 ). Physiological separation refers to the physical separation of colonies such that they 
do not share a physiological connection. It is impossible for a diver to unequivocally determine if 
physiologically separate colonies are branches or fragments of a previously intact colony; however, 
for the purposes of the SFCN it is important to try and determine if separate coral colony branches or 
fragments function as one cohesive ecological unit. A trained observer may assess whether fragments 
or branches share an underlying structure that suggests a previous physiological connection by 
following guidelines described in this SOP. 

Partial coral mortality often produces fragmented colonies that share a common underlying 
morphology, or “skeleton”. A physically separate coral colony fragment may be counted as a single 
colony, but this will overestimate the ecological significance of the colony population. Counts of 
discrete coral colonies infer a genetic diversity associated with those colonies, which may not reflect 
the actual situation. A colony that has suffered partial mortality or fragmentation may also increase 
the number of discrete units of a genotype. Each of these factors influence the “separation” or 
“lumping” of a coral structure into a colony affect the “prevalence” of disease by increasing the 
“population”. That change may be an artifact of a method that does not accurately reflect the ecology 
of the coral community. Conversely, genetically identical colonies (formed from fragmentation, 
partial mortality, or recruitment) can fuse, thereby decreasing numbers of units, again affecting the 
calculated disease prevalence. The method of counting fragmented colonies as one functional unit is 
consistent with previous data collected. Thus, for the purpose of this procedure, fragments interpreted 
to have originated from a previously intact colony are counted as one functional unit based on the 
identification of a common underlying morphology. 

The challenges presented by branching corals similarly complicate the counting process. Where an 
aggregation of a branching species occurs or counting colonies is not feasible, the aggregation will be 
counted as one cluster and assumed to be one functional unit (Figure SOP 4-16–4-17).  

The recent losses of coral cover evidenced by substantial partial colony mortality in the Virgin Island 
parks, where the lobed species Orbicella annularis is still a dominant cover type, provides additional 
challenges to standardizing this SOP. In most cases it is not feasible to count every individual lobe of 
O. annularis (Figures SOP 4-13–4-15). Thus, underlying morphology is used to determine when a 
cluster of lobes share the same skeleton and are counted as one functional unit. 
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In the case where solitary species, single polyps of otherwise clustering species or single polyp 
recruits occur, the individual is recorded as one functional unit (Figure SOP 4-20). 

Equipment 
No specialized equipment is necessary. 

• One Clipboard with pencil attached 

• Pre-printed data sheet on water proof paper  

• Rubber bands (to hold the paper to the clipboard) 

• 1 meter (3.3 ft) length of transect tape 

Procedures 
1. All species > 4 centimeters (1.5 in) are counted: 

a. Milleporidae (fire coral) and Stylasteridae (lace coral) species will be counted 
separately from stony corals (species in the order Scleractinia). 

b. Intact or otherwise continuous colonies will be counted as one colony.  

c. In the case of branching species such as Acropora spp., Cladocora spp., Eusmilia 
fastigiata, Madracis spp., Oculina spp. and Porites spp., the fingers will be counted 
together as one cluster. Separate clusters can be identified and recorded where there is 
a clear geographic separation between clusters and there is no evidence of shared 
underlying morphology.  

d. The lobed species Orbicella annularis will be counted in clusters such as with the 
branched species described above. 

e. Fragments of a colony will be counted as one unit where there is clear and 
unambiguous evidence of common underlying morphology. 

f. Solitary species such as Scolymia spp, solitary polyps of a clustering species such as 
Mussa angulosa and solitary recruit polyps shall be recorded as one unit. 

g. A distinct and discrete change in coloration may be used to identify separate colonies 
that are otherwise indistinguishable. This may occur with fragmented colonies or 
abutting colonies of the same species. 

h. Examples are provided in Figures SOP 4-1–4-23 below. 

2. Any portion of a colony that falls within a belt transect must be counted as one unit, but this 
colony should be counted only once even when separate parts of the same colony fall within 
the transect. 
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3. Search along the two-meter (6.6 ft) belt transect, one meter (3.3 ft) on either side of the 
transect tape. Search up the transect one meter to one side of the transect tape. Record the 
number of functional units of both stony and fire corals on the datasheet (see Figure SOP 
5.1). Then turn and search back along the other side of the transect. Do not double count any 
colony that occurs on both sides of the transect tape. Record counts on datasheet. 

4. Carefully search all crevices that may contain a coral. Flatter species such as Siderastrea 
radians may be hard to see or partially obscured by sand or silt. Other plating species (e.g., 
Agaricia spp. and Undaria spp.) may be encountered on the underside of ledges. 

5. Record the number of colonies/functional units on the datasheet. 

NOTE: Coral counts are conducted concurrently with video monitoring. The videographer is 
restricted in his/her ability to maneuver when recording video data, thus it is incumbent upon the 
coral count diver to navigate around the videographer in a manner that does not interfere with the 
recording of video data.   

Examples of coral functional unit types for field identification 
Discrete Colonies: The species Colpophyllia natans, Dichocoenia stokesi, Diploria labyrinthiformis, 
Pseudodiploria clivosa, P. strigosa, Favia fragum, Isophyllia rigida, Isophyllastrea sinuosa, Manicina 
areolata, Meandrina meandrites, Montastraea cavernosa, Orbicella faveolata, O. franksi, Mussa 
angulosa, Mycetophyllia spp., Porites astreoides, Siderastrea siderea, S. radians, Solenastrea spp. and 
Stephanocoenia intersepta are generally mound shaped; Agaricia spp. and Undaria spp. are generally 
plate shaped and Dendrogyra cylindrus is pillar shaped. For all of these species discrete colonies are 
relatively easy to identify. For examples see Figures SOP 4-1–4-2. 
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Figure SOP 4-1. A discrete colony of Diploria labirinthiformis 

 
Figure SOP 4-2. A discrete colony of Undaria spp. 

Fragmented Colonies: A coral colony may be fragmented by mortality or physical damage. In such 
cases the fragments have become functionally distinct colonies that are not connected 
physiologically. Nevertheless, these are still counted as one fragmented colony (Figure SOP 4-3). 
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Figure SOP 4-3. Fragmented colony of O. franksi. 

 
Figure SOP 4-4. Colony of Porites spp. sharing the same underlying morphological structure. 

Branching Species: Clusters of these species should be counted as a single functional unit unless a 
clear ecological separation is evident (Figures SOP 4.4–4.13). 
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Figure SOP 4-5. Two clusters of Porites spp. where ecological separation can't be determined. In such 
cases the cluster is counted as one colony. 

 
Figure SOP 4-6. Colony of A. cervicornis sharing the same underlying skeleton. This species is similar to 
P. porites described above and counted as a single colony.  
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Figure SOP 4-7. A. cervicornis cluster where ecological separation can't be determined. In some cases 
an individual colony can be identified, but thickets of this species must be counted as one colony. 

 
Figure SOP 4-8. Discrete A. palmata colony; counted as a single colony. 
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Figure SOP 4-9. Small colony of Madracis aurentenra: this species rarely is observed as a discrete 
colony. Often small fragments or clusters have separated from a larger colony. 

 
Figure SOP 4-10. Large cluster of M. aurentenra is counted as one colony. 
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Figure SOP 4-11. A small group of connected polyps of Eusmilia fastigiata.  

 
Figure SOP 4-12. Cluster of E. fastigiata colonies sharing the same underlying skeleton. 
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Figure SOP 4-13. A distinct colony of Mussa angulosa, typically found in a cluster. 

 
Figure SOP 4-14. Single lobe of Orbicella annularis. Physiologically, each column appears independent, 
but they are part of a larger colony. 

Lobed Species: Whether large or small, the underlying connections between these lobed or columnar 
morphologies is not always evident (Figures SOP 4-14–4-17). 
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Figure SOP 4-15. Cluster of O. annularis lobes that likely share the same underlying skeleton. These 
columns are counted as one colony. 

 
Figure SOP 4-16. Single lobe of Madracis decactis. Close proximity of lobes in clusters is interpreted as 
evidence of ecological connectivity. 
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Figure SOP 4-17. M. decactis cluster where ecological separation can't be determined is counted as one 
colony. 

 
Figure SOP 4-18. Millepora complanata colony is counted as one individual.  

Fire corals: Species should be counted as individual colonies (Figures SOP 4-18–4-19).  
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Figure SOP 4-19. Encrusting M. alcicornis sharing underlying morphological structure. 

 
Figure SOP 4-20. Discrete Scolymia spp. polyp. This genus tends to be very small but where they appear 
> 4 cm, each individual is counted as a colony. 

Solitary Species: Scolymia spp. (Figure SOP 4-20). 
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Special Cases: Abutted Colonies: occasionally two coral colonies abut against each other. Where 
this occurs with colonies of the same species, usually a color difference can be seen along a discrete 
line and each is counted separately (Figures SOP 4-21–4-23). 

 
Figure SOP 4-21. Three abutting colonies of P. astreoides; each is counted separately. (Note: colony 
between 1 and 3 is Orbicella spp., therefore also counted separate from the Porities species.) 

 
Figure SOP 4-22. A distinct line show where two distinct P. astreoides colonies abut. 
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Figure SOP 4-23. Fragmented colonies of M. cavernosa occurring in close proximity. Distinct coloration 
helps distinguish different colonies in multiple colony complexes with complicated architecture (four 
colonies are labeled). 
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Revision Log  
Revision 
Date 

Author Changes Made Reason for Change New 
Version # 

2008 Ben 
Ruttenberg, 
Marilyn 
Brandt 

Initiated coral colony counts at 
BISC and DRTO sites in 2m x 10m 
belt transect centered on 
videography transect tape. 

Colony counts allows 
calculations of disease 
prevalence which is 
increasingly in use in coral 
disease research and 
monitoring. 

1.0 

2009 Ben 
Ruttenberg, 
Marilyn 
Brandt 

Stony corals and fire corals counted 
separately. Counts may or may not 
include colonies <4 cm in diameter 
as the pilot SOP was unclear. 

Fire coral rarely have disease 
so including them in colony 
counts adds unnecessary 
variance. 

1.01 

2012 Jeff Miller Tested separating colony counts 
into < 4cm and >= 4 cm: VIIS sites 
and once at BK. 

Counting corals < 4cm 
diameter greatly increases 
inter-observer variance and is 
generally not done by other 
groups. However lesions are 
still recorded from such 
colonies in SOP 3 so it was 
unclear how to address them. 

1.02 

January 
2014 

Jeff Miller Change to only counting colonies 
>= 4cm 
Strong definitions made on what is 
and what is not a colony and how to 
record colony clusters. 

Counting corals <4cm 
diameter greatly increases 
inter-observer variance and is 
generally not done by other 
groups. Very few disease 
lesions were recorded on such 
small colonies. 

1.03 

June 2014 Mike Feeley 2 observers each count colonies 
independently on each transect. 
Results will be averaged in 
analysis. 

Variability in colony counts 
was high enough, it was 
decided to average the counts 
of two observers to reduce 
inter-observer variance effects 
on the results. 

1.04 

January 
2015 

Jeff Miller SOP written to meet I & M program, 
organization and format 
requirements. 

Tied to I & M 2.00 version of 
protocol. 

2.00 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 5 
Collecting Coral Species Diversity Data on Benthic 
Transects—Version 2.00 
Summary 
This SOP describes how to collect the coral species list from the benthic transect during coral video 
monitoring. The collection of coral species present within the transect provides an important 
indicator of long-term reef conditions by tracking the gain or loss of coral specie and is especially 
important for threatened and endangered species. Developing a baseline of current coral species 
diversity is a valuable tool in understanding trends, and assisting park management. An annual 
refresher/review of this SOP is recommended among staff to ensure consistency. 

Introduction 
Three options were considered during the formulation of this SOP to collect the species: 

• Generate a list from coral species identified from dot analysis. Using this method, a coral 
species would be listed only when found under random dots assigned during the dot analysis. 

• During the dot analysis, the analyst would generate a coral species list identifying any coral 
observed in the pictures, regardless as to whether a random dot fell upon that species. This 
method often required the viewing of the video along with the photo analysis to help the 
analyst identify a coral to species. The list was collected either electronically (e.g., text or 
word file), or written on paper. 

• In the field a diver would swim along the transect generating a species list of all coral species 
identified within a 1-meter (3.3 foot [ft]) belt on both sides of the 10-meter (32.8 ft) transect.  

These options were tested during annual monitoring at the VIIS and BUIS monitoring sites from 
April 2009 through April 2011 (280 transects: 20 transects per 14 sample events). Evaluation of 
those comparisons revealed there were more species listed from observing captured images than by 
coral species just occurring under dots. However the field observation option consistently (95%) 
revealed the same or more species per transect than either of the image analysis methods. While this 
options looks at a larger area (10 × 2 meter belt [32.8 × 6.5 feet belt]) than the image analysis options 
(10 ×~0.5 meter ‘belt’ [32.8 × 1.6 ft), the field options searches for coral species in the same area 
searched for diseased corals, linking data from those two SOPs. Given the results of this comparison 
and the value of the data collected to the managers, this SOP contains methods for the field collection 
option only. 
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Equipment 
No specialized equipment is necessary 

• One clipboard with pencil attached 
• Pre-printed data sheet on waterproof paper (Figure SOP 5-1) 
• Rubber bands (to hold paper to clipboard) 
• 1 meter (3.3 ft) length of transect tape 

Procedures 
The diver conducting this SOP must be familiar with Caribbean and Florida coral taxonomy. 

The diver can begin at either end of the transect, and using the segment of transect tape as a guide, 
slowly swim one 10 by 1 meter belt (32.8 × 3.3 ft) of the transect searching for and recording each 
coral species observed within the belt. A coral colony need not be entirely located within the belt 
transect to be listed (only some living portion of coral tissue needs to be located within the belt 
transect to be counted). The diver should search on every surface within the belt. Once the length of 
the transect has been explored, the diver repeats the survey on the other side of the transect 
completing the 10 by 2 meter (32.8 × 3.3 ft) survey. Once the diver has completed both sides of the 
transect, it is recommended a second traverse is done along both sides of the transect in the reverse 
direction as the first pass. In this manner, corals located on the sides of benthic features opposite to 
the direction of travel are more likely to be discovered. A coral species need only be listed once per 
10 by 2 meter (32.8 × 3.3 ft) belt. A new list should be made for each transect surveyed. 
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Figure SOP 5-1. Example data sheet showing coral species diversity data. 
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Revision Log 
Revision 
Date 

Author Changes Made Reason for Change New version # 

2009 Andrea 
Atkinson 

Initiated recording field 
in situ coral species lists 
at MB, TK, YZ, BK and 
some DRTO extensive 
sub-sites in 2m x 10m 
belt transects centered 
on videography tape. 

Increasing the accuracy to determine 
when a coral species has disappeared 
(rather than is momentarily undetected) 
improves the ability to describe the effect 
of an episodic event on the coral 
community in a timeframe useful to 
management. 

1.00 

2010 Andrea 
Atkinson 

Expanded collection of 
coral species lists in the 
field to all sites. 

Pilot showed time versus value of 
information was appropriate and 
expanded collection to all sites 

1.01 

June 
2014 

Mike 
Feeley 

Switched to using 4-
letter species codes. 

This makes us more consistent with other 
monitoring groups and makes simple 
typos like DC vs DCA less likely. 

1.02 

January 
2015 

Jeff Miller SOP written to meet I & 
M program, organization 
and format 
requirements. 

Tied to I&M 2.00 version of protocol. 2.00 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 6 
Measuring Rugosity on Coral Reefs—Version 2.00 
Summary 
This procedure describes the steps to measure rugosity, the verticality of a reef along a sample 
transect. A known length of small-link, light-weight chain (e.g., dog chain) is laid along the contours 
of the reef beneath the defined transect. The ratio obtained between the length of chain divided by the 
length of transect over the bottom is the rugosity value. For example, if the bottom was perfectly flat, 
it would take 10 meters (32.8 ft) of chain to cover 10 meters (32.8 ft) of bottom, 10 m/10 m=1.0. If 
the bottom has moderate structures, for example, 16.5 meters (54 ft) of chain could cover 10 meters 
(32.8 ft) of bottom the rugosity value would be 1.65 (16.5/10=1.65). Rugosity should be measured 
every five years or after an episode of significant bottom disturbance (e.g., hurricane, ship grounding, 
or major coral die-off). This SOP is a used along with the SOP—1 Using videography to monitor 
coral reefs. A periodic refresher/review of this SOP is recommended among staff to ensure 
consistency. NOTE: Diver’s must get very close to the reef when collecting rugosity data, therefore 
extreme caution must be used to not cause damage to the reefs being measured. 

Equipment 
• Rugosity reel, containing a multi-meter length of small link “dog” chain 

• One clipboard with pencil attached 

• Pre-printed data sheet on waterproof paper (Figure SOP 5.1) 

• Rubber bands (to hold paper to clipboard) 

• 1m length of transect tape 

Procedure 
1. Lay the first link of chain at the origin of the transect. 

2. Proceed directly under the transect tape, unspooling the wrap of chain, and draping it over the 
contours of the bottom. This method aims to measure the rugosity of the hard structure of the 
reef, thus it is important to follow only the contour of the lithified components (Figure SOP 
6-1). 

3. Often the transect tape will run underneath an overhang or a fire coral. The chain must still be 
placed over the structure, as it contributes to the relief of the reef. 
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4. Three errors may often occur when laying down the chain, and should be avoided: 

a. The chain must not be allowed to “bunch up”, because this would cause an 
erroneously high reading. 

b. When passing over an object or structure the diver may tend to pull the chain away 
from the bottom. The chain will then lay at an angle and not match the contour, 
causing an erroneously low reading. 

c. When laying down the chain, it is important to keep it as straight as possible with 
respect to the transect tape and avoid sinuosity that can cause an erroneously high 
reading. 

5. If a gap between structures is too small for the chain to be inserted and removed without 
causing damage to the substrate, consider the structures as one feature, draping the chain over 
the small gap. In such cases the adjacent structures do not individually contribute 
significantly to rugosity, therefore it is most appropriate to measure them as one larger 
feature. 

6. When the entire length of chain has been used, note the location (bottom feature and distance 
along the chain) at the end of the chain. Carefully reel in or gather up the chain, then begin to 
drape the chain where the first length of chain ended. It is important to retrieve the chain 
carefully to avoid causing damage to the reef. The chain often may work itself into crevices 
and must be removed gently. 

7. Record or remember the number of times the length of chain has been deployed. This will be 
multiplied by the length of the chain and added to the length of chain used to reach the 
terminus of the transect. 

8. When reaching the terminal end of the transect (usually 10 meters [32.8 ft]), stop laying the 
chain. 

9. Measure the length of chain (to the nearest centimeter) that it took to reach the terminal end 
of the transect.   

10. Multiply the length of the transect by the number of times it was deployed.  Then add the 
length of chain it took to reach the terminus. Record that number along with the transect 
number on data sheet printed on underwater paper (see sample data sheet in “SOP 3—
Measuring Coral Disease”). 

Example: 

A diver uses a reel with six meters (19.6 ft) of chain. The entire length of chain was deployed twice. 
The diver needed 3.16 meters (10.36 ft) into the third deployment of the chain to reach the terminus 
of the transect. 
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The length of chain it took to cover the bottom is 2 x 6 m =12 m + 3.16=15.16. 

 
Figure SOP 6-1. Positioning of the transect chain from the origin of the transect over the contours of the 
habitat (Figure from Rogers et al. 1994). 

Revision Log 
Revision 
Date  

Author Changes Made Reason for Change New Version #  

2007 Jeff Miller Added rugosity monitoring on 
most index sites using chain 
method. 

Healthy reefs gradually increase in 
rugosity. Dead reefs gradually 
decrease in rugosity. This method 
is widely used in coral monitoring 
to document rugosity. 

1.00 

January 
2015 

Jeff Miller SOP written to meet I & M 
program, organization and 
format requirements. 

Tied to I & M 2.00 version of 
protocol. 

2.00 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 7 
Selecting and Locating Random Sampling Points using 
GPS—Version 2.00 
Summary  
This procedure describes an inexpensive method to conduct random sample selection (as opposed to 
haphazard) at an underwater study site. Available imagery or benthic maps are used to delineate a 
study area, which can then be checked by diving/snorkeling. Then GIS tools are used to generate 
random points within the study area and a range and bearing matrix for underwater navigation. The 
points obtained by this SOP mark the origin of a transect. The transect bearing is determined to run 
along a consistent depth contours within the study site. This minimizes transects crossing different 
reef zones, habitats or structures. (See SOP 9 for additional information on selecting the transect 
bearing). 

Objectives 
• Outline a study site of interest. 

• Randomly select a number of sample points. 

• Be able to locate those sample points. 

• Generate a list of bearings and distances. 

Equipment 
• Ensure the availability of ESR ArcGIS version 10 (or newer) 

• Handheld GPS w/waterproof container 

Procedures 
Outline the Study Site 

1. Start by gathering available datasets that provide insight into the benthic environment around 
the site. These may include benthic habitat maps and aerial imagery. (Note: The blue band in 
aerial imagery often holds the most benthic detail and may be useful to display as a 
monochrome image.) 

2. Create a new polygon shapefile by opening ArcCatalog and browsing to the folder that will 
hold the site outline polygon. 
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a. Right-click on the folder and choose “New” and then “Shapefile…” 

b. Name the shapefile appropriately. 

c. Change the Feature Type to “Polygon” 

d. Set the spatial reference by clicking the “Edit…” button, expanding the “Projected 
Coordinate Systems”, “UTM”, and “NAD 1983” folders. For Florida, choose “NAD 
1983 UTM Zone 17N”, and for the U.S. Virgin Islands, choose “NAD 1983 UTM 
Zone 20N”. Click OK. 

e. Click OK again to dismiss the “Create New Shapefile” screen. 

3. With the new shapefile created, close ArcCatalog and open ArcMap. 

4. Click the “Add Data” button and browse to the new shapefile that was just created. Select it 
and click OK to bring it into ArcMap. 

5. Add any additional data layers, such as imagery, that will be used as a guide while outlining 
the site. 

6. To start editing, find the “Editor” button on the toolbar. If it is not visible, right-click in a 
blank space on the toolbar and select the “Editor” text to turn on the toolbar. With the toolbar 
visible, click on “Editor” and then choose “Start Editing”. If multiple vector files are open, a 
dialog box may ask which layer to edit. Choose the name of the shapefile created in step 3. 

7. If the “Create Features” tool is not visible on the right side of the screen, click the Editor 
menu, select “Editing Windows” and then “Create Features.” 

8. Inside the “Create Features” tool, click on the name of the shapefile and then down below in 
the “Construction Tools” pane, click the “Polygon” tool. 

9. Using the imagery and other layers as a guide, click on the map to create a vertex on the 
perimeter of the site. Continue to click additional vertices to encircle the entire site. For the 
last point, double-click to complete the polygon. 

10. When finished, click the “Editor” menu and choose “Stop Editing.” When asked whether or 
not to save edits, be sure to click “Yes” or the work will be lost. 

11. An alternative to steps 3–11 would be to visit the site in the field and to snorkel the perimeter 
of the site with a GPS unit protected in a floating bag. The track file from the GPS unit could 
be imported into ArcMap and used as the starting point for your site polygon. 

12. Subsequent field visits may provide additional information which may be used to edit the 
polygon shape. 
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Randomly Select Sample Points: 
13. Ensure that ArcToolbox is visible. If it is hidden, click the Geoprocessing menu and choose 

“ArcToolbox” to make it appear. 

14. From ArcToolbox, expand the “Data Management Tools” and then “Feature Class” nodes. 

15. Double click to run the “Create Random Points” tool. 

a. Choose an appropriate output location and name for the points that will be created. 

b. Create an appropriate name for the random points shapefile in “Output Point Feature 
Class” 

c. From the “Constraining Feature Class” dropdown choose the study site shapefile that 
was created in step 3. 

d. In the “Number of Points” box, type the number of random sample locations to 
create. It is typically a good idea to draw more than the anticipated number so that 
unacceptable points can be dropped. 

e. In the “Minimum Allowed Distance” field type a required separation between each 
point, and set the appropriate units (10 meters). This is useful for avoiding points that 
would create overlapping transects. 

f. Click “OK” to generate the points. 

16. The new shapefile of sample locations will be created and shown on screen. 

Label the Points: 
17. Right-click the random sample point shapefile and choose “Open Attribute Table.” 

18. In the attribute table, click the Table Options icon and select “Add Field…” 

a. Type “Name” as the Name. 

b. Select “Text” as the Type. 

c. Click “OK”. 

19. While names can be typed for each point, it is often useful to use the OID or FID field to 
calculate appropriate names. Use of the actual OID or FID field is not recommended, because 
it can change during some shapefile operations. 

a. To calculate a name based on the OID or FID field, right-click the Name field in the 
attribute table and select “Field Calculator…” 
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b. Either OID or FID may be used, depending upon the version of ArcGIS. Double-click 
on the one that shows up in the “Fields” box for your version. This will add the field 
to the “Name=” box. 

c. If desired, a prefix can be added to the number as long as it is enclosed in quotes and 
followed by an ampersand (e.g., “BISC_AM_” & [OID] would produce 
“BISC_AM_1”, “BISC_AM_2”, etc.) 

Getting the Distance and Bearing between points: 
20. Open ArcToolbox again and click to expand the nodes for “Analysis Tools” and “Proximity”. 

21. Run the “Generate Near Table” tool. 

a. Set the “Input Features” to the random sample site shapefile. 

b. Set the “Near Features” to the same random sample site shapefile. 

c. Set the location for the “Output Table” 

d. Check the box for “Angle” 

e. Uncheck the box for “Find only closest feature” 

f. Click OK 

22. The table that is generated will have a row for each pair of points (each labeled with their 
original FID or OID), including both a Distance (Near_DIST) and Bearing (NEAR_ANGLE). 
Note that the bearing is measured from the x-axis to the direction of the line connecting an 
input feature to its nearest feature and is within the range of 0 to 180 or 0 to -180 decimal 
degrees. 0 represents East, 90 is North, 180 or -180 is West, and -90 is South. These bearings 
are then converted to positive integers. 

NOTE: the range and bearing table created here is a “rough guide” as it is created with surface 
derived GPS points and may differ from the measured ranges and bearings pathway obtained 
underwater (described in SOP 9). 
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Revision Log 
Revision 
Date 

Author Changes Made Reason for change New version # 

2002 Jeff Miller Published Protocol: Miller, J. 
2002. Using the AquaMap 
System at a Study Site. U.S. 
Geological Survey Technical 
Report. 

Original published Aquamap 
protocol. 

1.00 

2004 Jeff Miller, 
Judd 
Patterson 

Established Amanda’s Reef 
site using GPS sealed in 
floating bag. At the time this 
was used as an alternative to 
Aquamap. 

Amanda’s reef was too shallow to 
use Aquamap method. 

1.01 

2012 Lee 
Richter, 
Judd 
Patterson 

Updated SOP with detailed 
descriptions of methods using 
ArcGIS and latest maps and 
technology. 

SOP updated to reflect latest GIS 
technology and steps used in SARI 
site establishment. 

1.02 

January 
2015 

Lee 
Richter, 
Judd 
Patterson 

Lee Richter, Judd Patterson SOP written to meet I & M program, 
organization and format 
requirements. 

2.00 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 8 
Conducting Rapid Habitat Assessments—Version 2.00 
Summary  
This standard operating procedure describes the procedures for conducting rapid habitat assessments 
(RHAs). RHAs are designed to rapidly determine whether a site would meet the criteria of an 
“Extensive” sub-site while recording additional easily gathered ancillary data that could be useful to 
benthic mapping or other efforts, including the dominant habitat structure, coarse visual estimates of 
major benthic groups, proportion of hardbottom versus sand, and taking underwater pictures in the 
four cardinal directions. If over half the substrate is hardbottom and live stony coral cover exceeds a 
1–2% cover visual estimate, a line-intercept transect is conducted to provide a more accurate 
estimate. Visual estimates should be considered approximate for the purpose of rapidly describing a 
site only.  

Equipment needed 
The site selection is conducted in the office using software found on desktop computers. The site 
evaluation and survey is conducted in the field and uses the following: 

• Standard dive gear 

• Handheld and/or boat mounted GPS unit with site coordinates preloaded 

• List of potential sites to be visited that day and/or in the region or area 

• Weighted line with cave reel and float 

• Transect tapes (two or more tapes of minimum 25–30 meters [82–98.4 feet each) 

• Slates, pencils, and blank RHA datasheets, both RHA Habitat datasheets and RHA transect 
datasheets (see below). 

Procedures 
Site selection 

1. Clearly define the focal habitat to be monitored at the start: e.g., restricting monitoring to 
reefs with initial stony coral cover of minimally at least 5% (or at least 3%) using 
videography, between 2–30 meters (6.6–98.4 feet [ft]) deep, and whether this is a focal reef 
area such as Loggerhead Forest or is to investigate differences inside and outside a managed 
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area such as the DRTO RNA. Carefully define what is considered “non-habitat” as well, e.g., 
> 50% sand, pavement, low-relief, low cover linear reef. 

2. Identify a useful benthic habitat map and mapped habitat categories and/or imagery, SONAR 
data, LIDAR data, and bathymetry layers. SFCN has found that focusing on areas mapped as 
“high relief spur and groove”, “reef terrace”, “individual patch reefs” and “aggregate patch 
reefs” and in some cases linear reef can be useful in locating high coral cover areas in DRTO 
and BISC. Preliminary field investigations are recommended to evaluate the accuracy and 
usefulness of the mapped categories and/or how to translate boundaries visible in imagery 
into mapped potential habitat for investigation. 

3. Delineate the potential habitat using ArcGIS (See SOP 7 for instructions for creating a 
polygon of using ArcGIS). 

4. Determine the number of targeted extensive sub-sites. Typically five sub-sites are 
recommended. However fewer sites are possible—see Appendix D for the “Level of change 
detectable” with differing numbers of extensive sub-sites.  

5. Randomly choose points within the delineated potential habitat by choosing one or some 
combination of the following approaches: (NOTE—SFCN has found that if there is a 
different probability of some sites being thrown out as non-habitat in some portions of the 
study area than in others [e.g., part of the map is more accurate than another or contains more 
of a habitat type likely to have extensive sub-sites meeting the criteria], then a GRTS design 
is not recommended which is an alternative way of achieving a spatially balanced design). 

a. If area is very large, then break the study area into sections of approximate equal size. 
If the goal is to select five extensive sub-sites, then divide the sample area into five 
sections of approximately equal size. Use ArcGIS to randomly select at least ten 
potential extensive sub-sites per section. If upon field investigation with the rapid 
habitat assessment (next section), the first extensive sub-site does not meet the 
selection criteria defined in step 1, continue to investigate the second randomly 
selected point and so on.  

b. If there is a desire to have different selection probabilities in different strata, and then 
combine multiple strata for a park-wide trend analysis, then overlay the map with a 
40 by 40 meter (131.2 × 131.2 ft) grid. For example in DRTO there was initially a 
desire to be able to roll all extensive sub-site results from inside the RNA and outside 
the RNA together into a parkwide trend analysis. To do so, a 40 meter by 40 meter 
(131.2 × 131.2 ft) grid was laid over the park. The grid was also nested within the 
NOAA/University of Miami /NPS fish monitoring grid so that correlations could be 
made to fish data. This allows a weighted stratification analysis to be conducted 
similar to the reef fish monitoring approach (see Brandt et al. 2009). Keep grid cells 
that have at least 50% of the defined habitat. If the area is very large, then break the 
study area into multiple sections as described above. Randomly select an excessive 
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number of grid cells for investigation with the rapid habitat assessment field 
methodology as defined below. Maintain a record of the sample selection process, 
e.g., the original number of grid cells designated as habitat and the number of cells 
visited before the required number of extensive sub-sites were found. These are used 
to estimate the actual amount of habitat that meets the criteria available and the 
selection probabilities. Methods of analysis using this approach are provided in 
Brandt et al. (2009) for fish but the analysis approach is very similar. NOTE: SFCN 
started with this approach in DRTO. However subsequently it was determined that 
management preferred reporting by the different areas rather than a single park-wide 
answer was preferable, e.g., separate analysis for trends for Inside RNA, Outside 
RNA, Bird Key Reef, Loggerhead Forest, Santa’s Village. Thus the details of 
analyzing using the weighted finite sample frame are not provided in this protocol 
and the user is referred to Brandt et al. (2009). 

c. If using patch reefs, then SFCN recommends restricting random selection to patch 
reefs of 800 square meters (2625 ft2) or larger as this is the minimum size an 
extensive sub-site will fit on. This restriction still allows 84% of the patch reef habitat 
to be included in the potential sample frame of BISC for example.  

Site evaluation 
1. Once an appropriate list is generated, points are uploaded onto GPS units (handheld, boat-

mounted, or both). Before each field day, a list of potential points should be chosen that are 
logistically feasible and follow safe diving practices, such that deeper sites are visited in the 
morning and shallower sites are visited in the afternoon. 

2. To visit a site, use the navigation feature of the GPS unit to approach as closely as possible to 
the point, ideally within 10 feet (3 m). 

3. Once the boat is < 10 feet (3 m) from the point, another team member should deploy a 
weighted line attached to a cave reel and float. The end of the line is attached to a soft weight 
(~3 lbs [1.4 kilograms]) using cable ties, and the reel made loose. The weight is quickly 
lowered over the side of the boat when the point is reached, and the reel tightened after the 
weight hits bottom, being sure to leave plenty of slack to allow the reel and float to move 
with the current such that the weight does not ‘bounce’ along the bottom and will stay in 
place. The boat is then anchored upcurrent of the buoy or a driver remains on board to ‘live 
boat.’ The team lead will make this decision based on available personnel and local 
conditions. 

4. Depending on the conditions, depth, and habitat expectations, the team may deploy 
snorkelers to evaluate the site before anchoring and entering the water on SCUBA. The team 
should make an initial visual assessment of the habitat visible from the point of the weight 
marker (typically a 15–20 m [49.2–65.6 ft] diameter circle), fill out the datasheet in Figure 
SOP 8-1 and determine if the site warrants a full transect-based RHA. Visual estimates of 
percent cover are approximate and should be agreed upon by snorkeler or diver team. For 
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descriptions of habitat structure categories, team members should review “Development of a 
system for classification of habitats in estuarine and marine environments (SCHEME) for 
Florida” (Madley et al. 2002).  

5. Generally, if the majority (> 50%) of habitat is hardbottom and live coral cover is estimated 
at > 1–2%, a full RHA should be conducted, i.e. both a qualitative habitat assessment (Figure 
SOP 8-1) and quantitative line-intercept transect assessment (Figure SOP 8-2) are conducted. 
If these conditions are not met, the snorkelers/divers should examine the site and fill out the 
Rapid Habitat Assessment Habitat datasheet only (see Figure SOP 8-1 below). Additionally, 
depth contours should be evaluated. If precipitous/rapid or steep changes in depth (> 20 ft [6 
m] depth change within 10 ft [3 m] distance) occur, and/or if these steep areas are a mix of 
hardbottom and softbottom, then a modified RHA (Habitat datasheet only) can be conducted. 

Site survey 
1. If the team lead and/or snorkelers/divers determine that the site is likely to have > 1–2% live 

coral cover, a full rapid habitat assessment should be conducted. The full assessment consists 
of four transects of 20 meters (65.6 ft) each run in cardinal directions. 

2. Divers enter the water near the surface float marking the GPS point of the site after anchoring 
or while ‘live boating’ (to be determined by the team lead), and descend to the bottom near 
the weight on the weighted line. 

3. If two divers are used, each will lay and survey two transects. Additional divers may be used 
to survey transects and/or lay transect lines 

4. Divers tie off the transects as close to the weight as possible, ideally using an outcrop of dead 
coral or other non-living feature, and run them the four cardinal directions (north, south, east, 
west). 

5. The far ends of transects (after 20 m [65.6 ft]are laid out) are again tied off to dead coral 
outcrops or other non-living features, taking care to make them as straight and tight as 
possible. 

6. Once the transects are tied off, surveyors return to the origin and begin the survey. At every 
0.25 meters (starting at 0.25 m [0.8 ft]), surveyors record the species/functional group of the 
primary benthic organism occupying space directly underneath the transect tape. If 
current/surge is present and the transect moves, the surveyor should attempt to determine 
where the mean point around the transect movement, and record the organism/benthic cover 
under that point. 

7. Species/functional group codes follow those used in the database (Appendix A). 

8. The surveyor proceeds along the transect until reaching meter 20 (65.6 ft), for a total of 80 
points per transect. The surveyor then reels in the transect tape and begins the next transect. 

9. The process continues until all four transects have been surveyed. 



SOP 8-5 

10. Surveyors retrieve all tapes and ascend following safe diving practices, ideally up the anchor
line if the boat is anchored, or up the float line if another team member is ‘live boating.’

Literature Cited 
Madley, K. A., B. Sargent, and F. J. Sargent. 2002. Development of a system for classification of 

habitats in estuarine and marine environments (SCHEME) for Florida. Unpublished report to the 
U.S. Environmental Protection Agency, Gulf of Mexico Program (Grant Assistance Agreement 
MX-97408100). Florida Marine Research Institute, Florida Fish and Wildlife Conservation
Commission, St. Petersburg, Florida.

Figure SOP 8-1. Rapid Habitat Assessment Habitat Datasheet. 



SOP 8-6 

Figure SOP 8-2. Example of Rapid Habitat Assessment Transect Datasheet. 
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Revision Log 
Revision 
Date 

Author Changes Made Reason for change New 
version # 

2007 Andrea 
Atkinson, 
Jeff Miller 

Filled out RHA sheet. Did 4 20m 
line-intercept transects in 
cardinal directions with points 
every 0.5m. Data points collected 
as transect tape was rolled out.  

Needed to rapidly assess whether a 
selected point met criteria for an 
extensive sub-site since benthic 
maps were too coarse to describe 
benthic cover. 

1.00 

2009 Andrea 
Atkinson, 
Ben 
Ruttenberg 

Tie off ends of transects first 
rather than collect data while 
rolling out tape  

Transect point data collected 
every 0.25 m instead of every 
0.5m.  Sand within a reef patch 
recorded as RSAND. Sand 
clearly outside a reef recorded as 
SSAND. 

Line-intercept transect data 
overestimated percent coral cover 
compared with videography results. 
This difference was reduced to 3% 
when ends were tied off using the 
SCREAM team method. 

Increasing the points per transect 
increased the precision of the 
estimate of percent coral cover, which 
in turn decreased the likelihood that a 
site with a % coral cover high enough 
to be considered part of the sampling 
frame would not be found to be too 
low once monitored using 
videography. However inhouse tests 
still show that with this 

1.01 

2012 Andrea 
Atkinson 

Dropped use of GRTS design. 
Instead use a stratified random 
design for initial selection of 
points. 

Dropped use of RSAND and 
SSAND. 

GRTS design does not produce a 
geographically balanced design if 
there are areas with different final 
selection probabilities in sampling 
frame. 

Use of RSAND (sand inside reef) 
versus SSAND (sand outside reef) 
fundamentally did not make a 
difference  in selecting whether a site 
had a high enough % coral cover for 
consideration as an extensive sub-
site. 

1.02 

Jan. 
2015 

Andrea 
Atkinson, 
Ben 
Ruttenberg, 
Jeff Miller 

SOP written to meet I & M 
program, organization and format 
requirements. 

Tied to I & M 2.00 version of protocol. 2.00. 
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South Florida/Caribbean Network 
National Park Service 
Inventory and Monitoring Division

Standard Operating Procedure 9 
Installing Monitoring Sites—Version 2.00 
Summary 
This SOP describes the in-water selection criteria for the actual installation of the pins within four 
transect extensive sub-sites or twenty transect index sites. Four transect extensive sub-sites will have 
been selected and evaluated using the RHA method described in SOP 8. If a twenty transect index 
site sampling design is used, the transects will have been randomly selected using SOP 7. 

Four Transect Site Installation 
Equipment needed 

• Standard dive equipment

• GPS unit (boat mounted and/or handheld) with site coordinates loaded

• Weighted float line

• 18–24 inch (45.7–61 centimeter [cm]) Copper clad stakes (9 per site)

• Mallet/sledgehammer

• Transect tapes (preferably at least 4 of 25 meters [82 ft] each)

• Cable ties

• Slate and underwater paper for mapping

Procedures 
1. On any given field day, sites should be chosen based on safe diving practices (deeper sites

first, etc.) and proximity.

2. To approach the site, the boat should navigate to within 10 feet (3 m) of the coordinates of
the site using the GPS and deploy a weighted float line. The location of the drop becomes the
center position for the site. Because site installation is time consuming, it is recommended
that the team anchors the boat; however, anchor in sand or the first dive team should set the
anchor in sand to avoid negatively impacting the study site.
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3. The transect design is four transects radiating from a center point along the four cardinal
directions (N, S, E, W) (Fig SOP 9-1). Transects are 10 meters (32.8 ft) from the center pin
and 10 meters (32.8 ft) in length.

Figure SOP 9-1. Decision tree on transect order of selection for four transect extensive sub-sites. 

4. Divers descend the float line. If the site appears to have sufficient hardbottom to install four
transects, the center pin is installed as close to the weight as possible. A mallet is used to
pound the stake into the substrate, taking care to avoid live coral (and other live cover).

5. From the center pin, divers run 4 transects of > 20 meters (65.6 ft) in the cardinal directions.
Each of the initial transects should be tied off to dead coral outcroppings or other non-living
reef features.

6. The benthic composition between the10 and 20 meter (32.8 ft and 65.6 ft) marks on the
transect tape is evaluated to assure that ≥ 5 meters (16.4 ft) is hardbottom. If a transect will
encompass > 5 meters (16.4 ft) of sand, this transect is omitted and a replacement transect is
evaluated for installation.

7. A replacement transect is selected in numerical order until the requisite four transects are
found. As an example, in Figure SOP 9-1, transects #1, #2 are > 50% sand and are excluded.
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Transect #5 is also excluded. The final design by visiting transects in order is transects 
#3, #4, #6 and #7. 

8. Start and end pins are pounded in as close to the 10 meter and 20 meter (32.8 ft and 65.6 ft) 
marks as possible, taking care to avoid live coral or other live cover. The end pin must be at 
least 10 meters (32.8 ft) from the start pin.

9. After all pins are installed, transects are rerun from the start pins to the end pins of each 
transect. Cable ties are attached to the start pin with the number of cable ties reflecting the 
transect number, i.e. one cable tie for transect 1, two cable ties for transect 2, three cable ties 
for transect 3, four cable ties for transect 4.

10. A small subsurface float and line and a pair of temperature loggers (see Davis et al. 2013) are 
attached to the center pin.

11. Typically, the site is sampled upon installation (following SOPs 1–6).

12. The site is mapped in detail, including depths, bearing and distance as precisely as possible to 
all pins (see example below). Other useful features for relocating pins (large/unusual coral 
colonies, sponges, sand channels, etc.) should be noted on the map (Figure SOP 9-2). 

Figure SOP 9-2. Example of a site map created to guide finding transect pin locations. See Appendix H 
for more maps. 
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Twenty Transect Index Site Installation 
Equipment needed 

13. Standard dive equipment

14. GPS unit (boat mounted and/or handheld) with site coordinates loaded

15. Weighted float line

16. Copper clad stakes with stamped ID numbers

17. Mallet/sledgehammer

18. Transect tapes (25 meters [82 ft] and up to 100 meters [328 ft])

19. Slate and underwater paper for recording depth and time of pin installation.

20. Cable ties

Procedures 
1. The boat should navigate to within 10 feet (3 m) of the coordinates of a transect using the

GPS and deploy a weighted float line. The handheld GPS (in a waterproof housing) is
fastened atop the surface float. This line and drop becomes the location of the start of the
transect. The first dive team should set the anchor in sand to avoid negatively impacting the
study site.

2. Divers descend the float line. At the point where the weight drops, a transect tape is attached
to a nonliving part of the bottom and a 10 meter (32.8 ft) transect is run on a predetermined
compass bearing (a bearing that positions the transect along the reef features and that
maintains a similar depth contour). The transect tape is run out beyond the 10 meter (32.8 ft)
point.

3. The benthic composition under the transect from 0–10 meters (0–32.8 ft) is evaluated to
assure that ≥ 5 meters (16.4 ft) is hardbottom. If the transect will contain > 5 meters (16.4 ft)
sand, the installation of the transect is aborted and the team moves on (following ranges and
bearings) to the next possible transect point.

4. If the transect is ≥ 5 meters (16.4 ft) hardbottom, the transect is installed. An origin pin is
installed into the substrate as close to the weighted drop point as possible taking care to avoid
live coral or other live cover. The end pin must be installed at least 10 meters (32.8 ft) from
the start pin (do not adjust the transect bearing). A cable tie is placed on the terminal pin to
identify it.
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5. Typically, upon installation, the site is sampled (following SOPs 1–6).

6. After installation and sampling, two divers surface to the float/GPS. Coordinates are saved as
a “marked waypoint” as directly as possible overtop the origin pin.

7. The weighted line is reeled up and the divers navigate to the next sample point using the
surface handheld GPS. Upon arriving at that location, the weighted line is deployed. The
divers descend and begin the transect installation process (number 2–4 above).

8. Following installation of the next transect, a dive team uses transect tapes (likely the 100
meter [328 ft] tape) to map the straight line distance and bearing between the start pins of the
two transects. This may take several swims between the points to assure a straight line and
accurate compass bearing sighting. These ranges and bearings are used for future sampling
events.

9. This cycle continues until all transects are installed, the number of pins carried has been
exhausted, or safe dive limits have been approached.

Revision Log 
Revision 
Date 

Author Changes Made Reason for change New version # 

2002 Jeff Miller Published Protocol: Miller, J. 
2002. Using the AquaMap 
System at a Study Site. U.S. 
Geological Survey Technical 
Report. 

Original published Aquamap 
protocol. 

1.00 

2008 Jeff Miller Extensive 4 transect sub-site 
installation added 

4 transect subsites added to 
overall monitoring protocol. 

1.01 

2009 Jeff Miller Beginning and terminal pins 
added to transects on all index 
sites. 

Installed in case Aquamap 
ceased working, site could 
continue to be monitored. 

1.02 

2010 Jeff Miller Aquamap discontinued. Manufacturer ceased producing 
Aquamap, device was failing, 
and SFCN discontinued use. 

1.03 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 10 
Video and Image Transfer, Capture, Catalog and Burning 
to a Blu-Ray Disk—Version 2.00 
Summary 
Upon returning from the field and completion of recording on a video tape, the tape needs to be 
logged in, over-write protected and transferred to a computer work station or server for image 
capture, dotting and eventual analysis. The movies that are transferred are stored not only on the 
server, but on Blu-ray discs. The steps outlined in this SOP detail the steps to a) transfer the video 
tapes to computers/servers using Adobe Premiere CS3, b) capture individual images for “dotting” 
within the Premiere CS3 project, c) catalog the video tapes, and d) burn the video movies to a Blu-
Ray DVD disk using the BurnAware Free software. High definition video movie files are very large 
(10 transects = ~60 min video = >10 Gigibyte movie file) and can overwhelm data storage capacities 
of standard CD and DVD’s, and therefore are best stored on Blu-ray disks. This SOP is known to 
function with Adobe Premiere CS3, and Blu-ray disk burning uses BurnAware Free software. 

A. Transfer the video to computer/servers using Adobe Premiere CS3 
Equipment or Software needed 

21. HD Video player or camera (this SOP describes the steps using SONY HDV GV-HD700 
portable player) 

22. IEEE 1394 4-pin to 6-pin firewire cable (Figure SOP 10-1) 

 
Figure SOP 10-1. Firewire cable 

• Computer monitor(s) with HD video card (this SOP describes the steps while using two 
monitors connected [side-by-side] to one desktop computer/workstation) 
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• Adobe Premiere CS3 (this SOP only applies to the Adobe Premiere CS3 version). 

• Blu-ray video burner and disk(s) 

• Blu-ray video burning software (this SOP describes the use of BurnAware Free software) 

Procedures 
HD Video transfer to computer/workstation hard drive 
Objective: Transfer the digital video from the tape to the hard drive of your computer in high 
definition video format, within an Adobe Premiere CS3 project and save the file in a movie format 
(*.MPEG). This Adobe Premiere CS3 “project” file is very small and stores the 
connections/pathways to the locations of the much larger movie files and other associated files into a 
central “project” location (similar to the way an ArcMap projects is assembled). If any movie files or 
associated files are moved or cut, it will affect, change or disable the project. The HD movie files are 
extremely large; an hour HDV = 10–11 Gigabyte, therefore it may take several hours to reassemble 
the project when large files are moved.  

Time Requirement: This transfer takes 10–25 minutes longer than the amount of time recorded on 
the tape. For example if 45 minutes have been recorded, it will take about 60 minutes to transfer to 
the hard-drive and have Adobe Premiere CS3 index/conform the movie into the project. 60 minutes 
of filmed video will take about 80–95 minutes. 

1. Connect the IEEE “fire wire” able to the computer and to the player. (Sony refers to the IEEE 
1394 data transport bus as “i.LINK”). 

2. Turn on the player and insert the HD tape cassette. Assure the record protect tab is “open”, to 
prevent accidental over-write (See notes and Figure SOP 1.2). 

3. Press the Menu button on the player. Go into IN/OUT REC. Adjust the settings within the 
menu link as follows: 

Table SOP 10-1. Setting adjustments on Sony HD player. 

Selection Settings 

HDV/DV SEL HDV or AUTO 
COMPONENT 1080i/480i 
i Link CONV. OFF 
TV Type 16:9 
A/V DV out OFF 

It is important to properly set each of these to assure HDV transfer to your computer hard 
drive. 

4. Open Adobe Premiere CS3; either select a current project or make a new project. 

5. From the available presets, click the ‘HDV 1080i (60i)’ from the ‘HDV’ folder. 
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6. Ensure that the ‘Location’ shows a suitable folder for saving your files (e.g.: 
"X:\SFCN\Vital_Signs\Marine_Benthic_communities\CoralMonitoring\videos\ " 

7. Type in an appropriate ‘Name’ and click ‘Ok’. (e.g.: 
2015_Core_Projects\2015_02_Haulover.prproj) 

8. Press F5 to open the capture window. 

9. Ensure that your settings are correct to allow Premiere and the Sony HDR-FX1 to connect: 

a. Click on the settings tab, which should be on the right side of the capture window. 

b. Under the ‘Device Control’ section, ensure that ‘Device’ is set to DV/HDV Device 
Control. 

c. Click ‘Options…’ and ensure that the Device Brand is ‘Sony’ and Device Type is 
‘Standard’; Click Ok. 

10. After your computer has recognized the new Sony player, you are ready to capture the tape. 

11. Use the step forward/backward controls in the capture window (or the on player controls) to 
advance to the beginning of the tape or the point where you would like to begin video 
capture. 

12. Press ‘Play’ to begin the video and immediately press the ‘Record’ button, which is a red 
circle on the right side of the capture window. 

a. In Premiere, you will notice a capture duration, as well as dropped frames (hopefully 
0), and remaining disk space. 

b. A preview of the video as it is being captured may not display on the computer, but it 
will display on the screen on the camera. 

13. When you have reached the end of the video, click the square ‘Stop’ button and type in a 
name for the video file. 

14. If you are done capturing, you can now close the capture window, save the Adobe Premiere 
CS3 project. The video will not be immediately viewable as Adobe Premiere CS3 will begin 
to index/conform the project. This process can last minutes to hours depending on the 
location of the movie file with respect to the location of the project, and the size of the movie 
file. You can see the progress display on the lower right of the project window. 

15. Remove the tape from the player, return it to the cassette case and replace in long term 
storage rack. 

16. Disconnect and turn off the player.  
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17. Importing MPEG movies from sources other than the video tape (i.e., Blu-Ray disk, server, 
computer).  

MPEG movie files can be imported into an Adobe Premiere CS3 project. This is useful if 
movies from a Blu-Ray disk are being brought into a project. Premiere projects are sluggish 
when reading movie files from a Blu-Ray disk, therefore, before importing the movie from 
the Blu-Ray, it is better to copy the movie to the computer or server (which can take an hour 
or more depending on the size of the MPEG file). Once that copy is complete, go to File, 
Import within the Premiere CS3 project to browse to the movie you want in the project. 

B. Capture individual images for dotting using Adobe Premiere CS3 
Objective: Play the HD Video in the Adobe Premiere CS3 project and capture individual still 
images, saving/exporting them to a file on your hard drive. At this point you will also record the time 
codes for the individual transects and save their locations within the Premiere CS3 project with 
markers. The analyst should seek a two-monitor workspace where the Adobe Premiere CS3 project is 
run on the primary monitor, and Windows Explorer file structure is displayed on the secondary 
monitor. Within that Explorer window in the secondary monitor, the image on the screen should 
display 1: location of the captured images (relatively small proportion of the screen), 2: the name of 
the image being captured (relatively small proportion of the screen), and c: the preview of the image 
being capture (largest possible view on that screen; Figure SOP 10-2 below). This procedure is based 
on using Windows 7 Enterprise Operating Systems; some settings may change without notice due to 
operating system upgrades.   

NOTE: various settings must be checked, loaded, or set in Adobe Premiere CS3 to assure true HD 
capture (see step 14 below). 

Time Requirement: A transect is made up of a) Introduction, b) Transect, and c) Swimback. These 
are usually filmed in a total of 5 minutes. It can take up to 10 minutes to capture, name, and save the 
video of a transect. Recording the time code of each of the three parts (named a-c above) is done 
within this time. 

1. Open Windows Explorer on the secondary monitor. 

2. Browse to the location where you are going to save/export the still images. (e.g.: in the site 
folders within the “coral_video/images” folder ") 

3. Under drop-down menu “View” select “Details”. 

4. On the upper right of the Windows Explorer screen, under the Search bar space panel, click 
the icon for “Show the preview pane.” 

5. Adjust the sizes of the three columns/panes open in the secondary monitor such that the 
image storage location and the name of the image occupy approximately 1/3 of the total 
window space. The preview pane should occupy 2/3 of the screen, allowing for depiction of 
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features within the captured image. This will assist in the accurate capture of images from the 
video playing in the Adobe Premiere CS3 project on the primary monitor. 

 
Figure SOP 10-2. Screen capture of two-monitor workspace. Adobe Premiere CS3 project shown on 
primary monitor. Windows Explorer file structure shown in three panels on secondary monitor. Arrow 
points to the Hide/Show preview pane icon. 

6. Open Adobe Premiere CS3 in the primary monitor. 

7. Select or browse to the project on which you are working. 

8. The video(s) you imported into this project (with the name[s] you gave it in the procedure 
above) will appear in the left column panel (Figure SOP 10-3). Video files (names) may be 
imported from any location by “drag and drop” into this (yellow circle) section of the project. 
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Figure SOP 10-3. Circled area shows the location of imported movies in Adobe Premiere CS3 project. 

9. Double-click on the imported movie from this left panel to load it into the main video panel.  

a. It may be helpful to close any blank video panels to free up screen real estate. Or—
open an existing workspace. 

b. Each panel has a small right-pointing arrow in the upper-right that when clicked will 
display ‘Close Panel’ 

c. Expand the video screen so to maximize the space 

d. This workspace can be “saved” and re-opened every time you want to do this type of 
work by going to the drop down menu Window, Workspace, New Workspace, then 
give it a name. 

10. Ensure that the video panel is active by clicking anywhere on the actual video. The active 
panel will be highlighted with a thin yellow/orange border. 

11. Proper settings must be set with the first capture/image export. If you have saved these 
settings previously, you should LOAD them before making a capture (see 14i below). 

12. Press keyboard letter “z” to open the Image Export dialog box (don’t press quotation marks). 
If pressing the z key does not open the image export dialog box, you need to set that 
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keyboard function. Proceed to step 13 to create a keyboard shortcut for Image Export 
function. If the Image Export dialog box does appear, proceed to step 14 below. 

13. To create a keyboard shortcut for Image Export: 

a. From the drop down menu, select “Edit” then “Keyboard Customization”. 

b. Within the dialog box, select set: “Adobe Premiere Pro Factory Defaults” and 
“Application”. 

c. Within the dialog box, in the window below the “Application”, the left side of the 
window is the command section. In that command section (left side) expand the file 
section by clicking the arrow/triangle to the left of “File” (so it faces downward). 

d. Within this same window, click the arrow/triangle to expand “Export” (as you did 
with file). 

e. Under the export choices, select “Frame” (it should be grey when selected). 

f. With frame selected (grey), click in the grey portion on the shortcut (right) side of the 
window. It should be clear or white in color. Enter the letter “z” (lower case, no 
quotation marks). 

g. Click Save As, provide the shortcut with a file name and save to a location (e.g., 
"X:\SFCN\Vital_Signs\Marine_Benthic_communities\CoralMonitoring\analysis\Vide
o_Files_(misc)". 

h. Click OK to close the Keyboard Customization dialog box. 

14. The following settings are critical to ensure capture of an HD image. Within the Image 
Export dialog box: 

a. Click the ‘Settings…’ button. 

b. In the general section, set the file Type as ‘Windows Bitmap’. 

c. In the general section, un-check, “Add to Project When Finished”. 

d. In the video section, set the frame size to ‘1920’ h and ‘1080’ v. 

e. In the video section, set the pixel aspect ratio to ‘Square Pixels (1.0)’. 

f. In the keyframe and rendering section, check the ‘Deinterlace Video Footage’. 

g. Save these as a loadable preset, select SAVE, give name and then close. (e.g.: 
"X:\SFCN\Vital_Signs\Marine_Benthic_communities\CoralMonitoring\images\coral
_video\Video_Files_(misc)" 
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h. Click OK. 

i. To load a setting, go the image export dialog box, select LOAD, and chose the name 
of the saved presets, and click OK. 

j. You will not need to change these settings again within the same project, but they 
will need to be reloaded if you start a new video project. 

15. Click the ‘Play/Stop’ button in the lower portion of the video panel and the video will begin 
to play. 

a. You can continue to advance and pause the video with this button or you can exercise 
the same control with the Space bar. 

b. With the video stopped/paused, you can also advance one frame at a time with the left 
(backward) and right (forward) arrow keys. Holding down an arrow key can also be 
an effective way to move through a video. 

The preceding steps have set up your workspace for capturing image. Recall the objective of 
this effort is to select (capture) and eventually apply dots sequential, non-overlapping images. 
The first image will always be the slate describing the “what, where, when, how and by 
whom” of the transect. In the naming convention, all slate photos will end in “……00.bmp”. 
The second image captured will have the pin or 0-meters of the transect at the very bottom of 
the image. Capture the third image when the features at the top of the second image are just 
off the screen slightly below the bottom of the new frame. Do the same with the fourth frame 
and keep capturing images until reaching the 10-meter (32.8-foot) mark of the transect. The 
last image captured should have the 10-meter (32.8-ft) point of the transect very near the top 
of the image. 

16. When you have reached a point where you would like to export a still image, press the z key.  

17. Type the appropriate filename and click ‘Save’. 

a. Naming Convention: ##_YZ_YYYYMM_HD_XX.bmp. 

i. ##—two digits for transect number: 01, 02...11… 12…20. 

ii. YZ—two or three number/letter site abbreviation (WSG, SFR, I38) 

iii. YYYYMM—four digits for year, two digits for month. 

iv. HD—High Definition Video 

v. XX—sequential frame number. 00 is the captured image of the slate. 

vi. Bmp—file type. Images are exported as BMPs. 
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b. Unfortunately Premiere CS3 does not automatically increment the filename of each 
successive frame export. One way to ease this naming process and accurately type in 
consecutive numbers is as follows: 

i. On the first image to be saved, type in the appropriate name, e.g., 
02_YZ_200908_HD_00.bmp 

ii. BEFORE you save this image, highlight just the part 02_YZ_200908_HD_ 

iii. With that section highlighted, hit CTRL and C on you keypad. That will copy 
that string into the clipboard. When importing additional images along the 
same transect, simply paste (CRTL and V) this prefix into the name box and 
add the appropriate frame number. 

18. After exporting the image, you will see it appear on the secondary monitor. Select that image 
in Windows Explorer in order to display it in the preview pane. Use the large preview picture 
to assist with validating the location of the capture and help verify the location of the 
subsequent capture. 

19. Click back on Adobe Premiere CS3 video display window (primary monitor) to make it 
active. NOTE: If this is the slate image, the first image or the 10 meter (32.8 ft) mark of the 
transect, refer to step 25 for instructions on setting markers. 

20. Advance the video to the next image that you would like to capture: Press the spacebar to 
play and/or pause the video. The left and right-arrow keys may be used to incrementally 
advance and rewind the video. Within the Adobe Premiere CS3 window, you can also 
manipulate through markers to find the origins of transects and use the “play” button to 
advance the movie. (Figure SOP 10-4) 

21. When naming the exported image, hit CTRL-V to paste the appropriate prefix in the name 
box, then type in the proper two digit frame number to sequentially label the picture. 

22. Click on the image on the secondary monitor in Windows Explorer to see the large view. 
Again, use this picture to assist with validating the location of the capture and to help verify 
the location of the subsequent capture. 

23. Continue advancing the video and exporting still images as necessary. 

24. When you are done, be sure you save your current project file in Adobe Premiere CS3. 

25. Setting markers: these are features within Adobe Premiere CS3 that denote specific time 
codes along the video within the project (Figure SOP 10-5). Markers are set at the slate, start 
and end of each transect (total three markers per transect). It is helpful to set these markers 
while capturing images. They will be used in the following section when cataloging the video 
tapes. Markers are set at three locations 
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a. Click on the “marker” icon within Adobe Premiere CS3 to mark that location within 
the project. 

b. Repeat this insertion of a marker at each slate. This will allow for easy finding of the 
beginning of transects when using the video to help with analyzing the images. 

c. Record the time code for the introduction, transect or swimback on the tapelog, either 
paper or digital copy. 

d. A marker may be inserted at any part of the tape and you may find it useful to have 
them also at the end of the transect/beginning of the swimback, and the end of the 
slate filming/beginning of the actual transect filming. 

 
Figure SOP 10-4. Diagram describing features of the Adobe Premiere CS3 video editing screen. 
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Figure SOP 10-5. Circle shows marker icon along the timeline in Adobe Premiere CS3 project. 

C. Cataloging the Videotapes 
Objective: The videotapes must also be catalogued in such a way that each transect at a site may be 
located at a later date with relative ease through a database or spreadsheet. This process uses the 
timecodes set with markers in #25 a-d above. If markers were not set during the image capture 
process, the movie should be viewed again in the Adobe Premiere CS project and the markers should 
be placed. The most expeditious recording of the time codes in the tapelog is during the image 
capture process (described in #25c above). However if it was not done during at that time, the tapelog 
should be filled out with the steps outlined below. 

Open the program that contains your video log  

(i.e., "Y:\CORAL_VIDEO_ARCHIVES\Video_Files_(misc)\High_Def_Video_log.xls") 

Find the last entry, if any. If all previous tapes have been entered, give this tape the next sequential 
number. Any previous tapes that have not yet been logged in should be assigned numbers first and 
entered into the log as soon as possible. Label each case and the cassette itself with the tape’s number 
in large letters. 

Put the video cassette in the player or select the vtr function on the video camera. The camera back 
will display the time code in “H” (hours), “M” (minutes), “S” (seconds), and “F” (frames). If you’re 
using a cassette player, you may have to select this display type (refer to the manual). 

Time codes can also be obtained from within the Adobe Premiere CS3 project. See this SOP section 
B, #25a-d on how to place and navigate through markers that denote key events in the filming (e.g., 
introduction, transect, swimback…). 

Enter the appropriate data in the columns of the spreadsheet, referring to the information filmed on 
the video slate as needed. 

• Tape number: as already logged in. 
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• Date: the date of filming. 

• Site: this may include the island, territory, area in that site, as well as transect number. For 
example: “STX, Buck Island, Back Reef #4 transect.” 

• Location: this is the detailed portion of the site. It might include an action or some item of 
special interest. For example, “0 m–10 m,” “swim back along Pin 2,” or “black band disease 
on CN, brain coral.” 

• Tape counter: record the start time and end time displayed that corresponds to what you 
entered for site and location. This may be broken down for significant findings, animals, 
disease, etc. You do not need to include the frame number. 

• Filmed by: the name or initials of the person who filmed the video. 

• Camera: the model of the camera that was used for the filming. 

• Exposure: generally automatic; note if other setting was used. 

• Lens: generally wide angle; note if other setting was used. 

• Focus: auto or manual  

• Shutter speed: generally automatic; note if other setting was used. 

• Light: note if the red filter was on or off, and if artificial lights were used. 

• Comments: any other information that may be useful to someone looking at the tape months 
or years from now (e.g., poor visibility or surge present). 

Save the log file. 

D. Burning MPEG movies on Blu-Ray disk 
Objective: HD video is quite large. One hour of HD video contains about ten transects, and takes 
about 10–11 Gig of storage. Long-term storage is to burn the movies on Blu-ray disks. 

1. The program we use to burn BluRays is called BurnAware Free. If it is not already on your 
computer, browse to the location Z:\downloads\burnaware_free.exe. 

2. Double-click “burnaware_free.exe” to start the installation. During the installation process be 
sure to switch the installation type from “express” to “custom” and uncheck the three boxes 
(Figure SOP 10-6). If you don’t do this, you will receive some spamware with your software. 
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Figure SOP 10-6. Set-up screen for BurnAware Free Blu-Ray burning software. 

3. To run BurnAware Free, browse to the location where you saved the program during the 
installation. The default location is C:\Program Files\BurnAware Free, though it should also 
appear on your Start menu as well. Double-click to open. 

4. Select the “Blu-ray Disc” button. A separate window should appear. Make sure that correct 
drive is selected for the burn, from the bottom-left drop-down menu (Figure SOP 10-7). 
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Figure SOP 10-7. File add dialog box in BurnAware Free software. 

5. You will also need to name the disc. Select the “Options” button at the bottom-left . 
Select the Labels tab. Name the disc in the format of YYYY_MM_Sitename, where the year 
and month refers to the date the video was filmed (not when the disc was created). 

6. Also ensure that the blank option (shown below in blue, Figure SOP 10-8) is selected from 
the drop-down menu immediately to the left of this field. Otherwise it will add a series of 
yyyymmdd_mmhh numbers to the end of your disc name. Click OK. 
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Figure SOP 10-8. Blu-Ray DVD name option dialog box. 

7. Select “Click here to add files” in the middle of the window. The green plus sign on the 
side of the window near the top right to do this. Browse to the files that you want to burn to 
disc. Once the file(s) are selected, click “Add” to add them to the project.  

8. Once all of the files are added to your project, click the big red “Burn” button and watch the 
magic happen. The completed disc will be ejected once the burn is finished. Label the disc 
with a marker YYYY_MM_SiteName and store/archive the DVD. 
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Revision Log 
Revision 
Date 

Author Changes Made Reason for change New version # 

January 
2015 

Jeff 
Miller 

Detailed SOP written with 
current technology and software 
used. 

Only minor changes occurred before 
this date based upon technology. 
Tied to I & M 2.00 version of 
protocol. 

2.00 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 11 
Dotting Captured Images with Adobe Photoshop Script—
Version 2.00 
Summary 
This SOP describes the procedures for automatically applying labeled random “dots” (actually 
hollow boxes) on numerous images captured from video. As described below, the script is currently 
written to put ten points, labeled A–J, on BMP images captured from high definition video cameras. 
The script also allows for dot placement on JPG and TIF image types. The script is a Photoshop 
script (JavaScript) comprised of approximately 600 lines of codes and comments, and consolidates 
the dotting process into a single application. The script is a plain text file that can be edited in 
Notepad. It has been tested to run in Photoshop CS2, CS3 and CS4. 

Procedures 
1. Download the Adobe Photoshop script: SFCN_Dotting_Script_v1.5.jsx and store in a 

location on the computer hard drive. 

2. To run the script, open Adobe Photoshop, select drop-down menu “file”, then “scripts” then 
“browse” to the location of the above mentioned script. 

3. Upon running the script, the user will be prompted for the following (note: folders mentioned 
below are located in the site folders within the “coral_video/images” folder): 

a. Source image folder location 

b. Source image type (jpg, bmp, or tif) 

c. Destination folder for images upon dotting 

d. Select site depth (where images were filmed—deep (> 25feet [7.6 meters]) or shallow 
(< 25 feet [7.6 meters])—this controls the strength of the color correction. 

e. Script run verification—this provides a summary of the process about to be 
conducted and allows the user the option to continue or opt out of the dotting. 

4. During the script run, you can work on other computer tasks. The script will continue to 
function even with Photoshop minimized. 
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5. Upon completion, a dialog box will appear saying the “Dotting Script finished.” It will say 
how many images were processed in what period of time. (Depending upon your computer 
speed, the script takes greater than five seconds per image for processing.) 

6. The Photoshop script can be easily and quickly modified to change the “dot” size, color, 
number of dots, dot labels, and portion of the image where the dots fall. The default ensures 
that every pixel in the image has the potential to be the center of a dot. To edit the script, 
open the script in a text editor like Notepad. The variables to change are located near the 
beginning of the file. Each line contains a comment describing its impact. 

7. Running this script is also outlined in a PowerPoint presentation: Photoshop_Dotting.ppt 

Revision Log 
Revision 
Date 

Author Changes Made Reason for change New version 
# 

1998 Jeff Miller Used program Winbatch to plot 
points in Excel and putting points in 
Photoshop (LOLA). (in: Miller and 
Rogers 2002) 

Randomly places dots on video 
frames. 

1.00 

2008 Judd 
Patterson 

Revised dotting script to 
SFCN_Dotting_Script_V1.5.jsx 

Updated to current version of 
Adobe Photoshop. 

1.01 

January 
2015 

Jeff Miller SOP written to meet I & M 
program, organization and format 
requirements. 

Tied to I & M 2.00 version of 
protocol. 

2.00 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 12 
Conducting Analysis of HD Images—Version 2.00  
Summary: 
This SOP is to explain how to display the components/windows necessary for successful image 
viewing, analysis and data entry. When analyzing dots on images, you will need open up to three 
windows:  

• Primary screen displaying the HD image in Adobe Photoshop with dots at 100% resolution, 

• Secondary screen displaying a sliver of the MS Access database entry window, 

• Adobe Premiere CS3 project on the second screen playing the HD movie of the transects you 
re analyzing, to assist in identification of challenging identifications. 

The steps listed here are intended to be a guide and not the only way to achieve the desired results. 

Equipment or Software needed: 
• Desktop computer workstation with two video monitors connected (at least one monitoring 

capable of view HD images) 

• Adobe Photoshop CS4 

• Microsoft Access Coral video database 

• Adobe Premiere CS3 

Procedures: 
1. Open Adobe Photoshop CS4. 

2. In windows explorer, browse to and select the transect images that you are analyzing (project 
located within “coral_video/video folder, images located in the site folders within the 
“coral_video/images” folder). Using the “details” view, sort those images by name such that 
the highest number image is displayed first and the lowest numbered image name is at the 
bottom of the list. Press OK to open. This method of selection and sorting opens the images 
in Adobe Photoshop such that the images are “stacked” with the first image on top of the 
second, on top of the third, sequentially to the last image.  
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3. For analysis you want to view the image at 100%. Depending upon your screen size and 
resolution, the images will open in some fraction of their original size. Adobe Photoshop 
allows you to have four screen view modes 1) standard, 2) maximized, 3) full, and 4) full 
with menu bar. Pressing the F key, you can toggle through these modes. Individual analysts 
will have their preferences; however, the goal is to have 100% image on the screen. A full 
screen view allows for this however, you can’t see the name of the image and that data is 
useful to assure the images name matches the database entry window. Other views that allow 
you to see the name might not show the entire image, without sliding a scroll bar, which will 
take time. The arrow in the image below (Figure SOP 12-1) points to the small space by the 
scroll bar showing a small sliver of the image (where a dot could occur) is not visible. 

 
Figure SOP 12-1. Dotted image displayed on HD monitor. 

4. On the secondary monitor, open MS access database for the video data entry. See SOP 13, 
for details on entering video image data into the database. Before going further with this SOP 
you will need to have place-holders established in the database for which to enter the 
identifications from the images. 

5. Reduce the database window to just the narrow amount necessary to see the Point letter, 
species code, disease, and notes column. 

6. Also on the secondary monitor, open the Adobe Premiere CS3 project (created and saved in 
SOP 10) which contains the movies of the transect you are analyzing. Depending on your 
system, the project might take some time to re-conform and index the movies. If you 
know you are analyzing images from within a project during the day, it is 
recommended that you open the project far in advance of when you plan to work with it 
to avoid these rendering delays. 

7. Navigate using the markers you established (see SOP 10) to the transect you are analyzing. 

8. Reduce the size of the project display within Adobe Premiere CS3, allowing the source video 
to have maximum display within the window. 
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9. Reduce the size of this window to fit on the secondary monitor alongside the MS access data 
entry window (Figure SOP 12-2). 

 
Figure SOP 12-2. Screen image of data entry for in MS Access adjacent to the movie file being displayed 
in Adobe Premiere CS3. 

10. Verify that the transect and frame numbers are correct before entering data. These numbers 
are displayed in the middle of the database main entry form window. 

11. The characters A–J in point column within the MS Access database correspond to the ten 
“dots” on each captured image. Starting with dot A, enter the corresponding benthic category 
code in the blank space for point A. If the center of the dot falls on a diseased section of 
coral, enter DCOR in the space provided under species code, then select the “YES” option 
for disease in the adjacent cell. If you can identify the name of the disease enter that 
corresponding code into the next adjacent blank cell in the database form. 

See the "Guide to Substrate Identification” (Miller and Rogers, 2002; page 32) for more 
details, and Appendix A for a key to coral and benthic codes.  

12. Continuing sequentially with data analysis and code entry through “dot” J. 

13. Upon completion of the analysis of an image, close the image in Adobe Photoshop (using hot 
key action or by drop-down menu, file close, don’t save any changes) and the next sequential 
image is displayed. 

14. Enlarge that image to 100%. 

15. In the MS Access database, move to the next image data entry screen, without enlarging the 
window. 

16. Enter the data and repeat steps 10–12. 
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17. Use the video for viewing any points that may be a challenge to identify from the captured 
image alone. Often the perspective of seeing how the “point” changes as the camera moves 
enables more accurate identification. 

Entering information in the NOTES column within the database entry form. Additional 
information can be noted about a feature under a dot. 

Identification of bleaching levels during dot analysis 
The intent is to rank the severity of the loss of zooxanthellae by assigning the bleached coral a 
“level” based on loss of normal coral color. Bleaching can occur from water that is too warm, too 
cold or from damage by sedimentation. Since 2000, bleaching events associated with warm water 
temperatures have become nearly an annual occurrence. Variation in bleaching occurs on a regional 
level (Florida vs. the Caribbean), smaller spatial scale (within the Virgin Islands), or local level 
(mangroves vs. fore reef; north shore vs. south shore; deep vs. shallow). When bleaching occurs, 
variation in the severity exists within locations, sites, depths, and among species. We attempt to 
capture that variation in severity by assigning a “bleaching level” when a dot appears on a coral that 
is bleached. 

Challenges exist when performing this analysis. The analyst is making a judgment regarding a color 
change from “normal” (Figures SOP 12-3). Depending upon their experience, they may not know the 
normal color for the coral. Furthermore, color varies by and within species, and even within a colony 
in normal conditions. For example, the dominant coral Orbicella and Montastraea can be dark 
brown, brown, green, or grey. And even in normal conditions, Orbicella franksi may have small 
white patches (where numbers of zooxanthellae are reduced naturally). The analyst should use their 
best judgment and consult with other divers to obtain similar evaluation when assigning a bleaching 
level.  

When conducting the dot analysis, when a dot appears on a discolored part of a coral, that is 
determined to be bleached, the appropriate coral species code is entered as usual. In addition, a 
bleaching level can be assigned relating to the change in coral from normal color (defined in words 
and pictures below). This BL# (1–4) is entered into the bleaching column. Recall that as we are 
making our identification from the exact center of the “dot” (the center of the hollow square for the 
point count) this bleaching level determination is made based on that point, not on the color of the 
coral tissue on the rest of the colony.  

Bleaching level 1(BL1): stark white—this represent the most EXTREME level of bleaching. (See 
Figures SOP 12-4 and 12-5.) 
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Figure SOP 12-3. Normal color of O. franksi. Dots A and E would not have any bleaching level. 

 
Figure SOP 12-4. An example of BL1 (dots J and F). Most of the coral in this image is extremely 
bleached (BL1). 
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Figure SOP 12-5. An example of extreme bleaching. Dot H would be categorized as BL1. 

 
Figure SOP 12-6. A coral colony showing severe bleaching. Dot A would be noted as BL2. 

Severe bleaching (BL2): very significant loss of color, but some pigment remains. The coral color is 
nearly white, but has some shade of the original color. The corals in this category are much closer to 
white than to their normal color. (See Figures SOP 12-6, 12-7 and 12-8). 
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Figure SOP 12-7. A severely bleached Orbicella annularis colony. Points B and H would be classified as 
BL2. 

 
Figure SOP 12-8. Bleached video capture of O. franksi. In this case, Dots A, and D would be BL2 as they 
have very slight shades of the original color. Dot E is likely BL2 but viewing the higher resolution image 
would help clarify this classification. 
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Moderate bleaching (BL3): moderate color loss (Figures SOP 12-9, 12-10). With this “middle” 
bleaching level, it is very difficult for the analyst to determine if the coral is closer to white (BL2) or 
normal color (BL4). This category falls very much in the middle of that color gradient.  

 
Figure SOP 12-9. A video image captures of Montastraea cavernosa colonies. Dots I and J would be 
classified as BL3. 
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Figure SOP 12-10. Orbicella annularis colony showing multiple bleaching levels. No dot falls on BL1, but 
they are the white columns. Dot D is BL2. Dot H (partially obscured) is likely BL3, and Dot E is BL4. 

 
Figure SOP 12-11. A colony of O. faveolata with Dot G exhibiting BL4 coloration. 

BL4: slight color loss; most of the original color remains, but the colony is paler than normal. This 
represents the least severe level of bleaching (See Figure SOP 12-11). 
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Revision Log 
Revision 
Date 

Author Changes Made Reason for change New version # 

2002 Jeff Miller, 
Carolyn 
Rogers 

Guide to substrate 
Identification (in: Miller and 
Rogers 2002). 

Initially this was described in the 
original Videography protocol Miller 
and Rogers 2002. 

1.00 

2005 Jeff Miller 4 Bleaching levels added as 
comments in analysis. 

Previous to the extreme 2005 
bleaching event, any bleaching was 
quantified as labeling a point “BL” in 
the comments. Once the 2005 event 
occurred, different levels of 
bleaching were described with 
different codes to better describe the 
range of bleaching that was 
occurring and the recovery rates. 

1.01 

June 
2014 

Jeff Miller Formal SOP with detailed 
pictures of bleaching levels 
developed. 

A formal SOP with pictures was 
developed to allow better training 
and consistent identification of the 4 
bleaching levels. 

1.02 

January 
2015 

Jeff Miller SOP written to meet I & M 
program, organization and 
format requirements. 

Tied to I & M 2.00 version of 
protocol. 

2.00 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 13 
Coral Reef Video Transect Database User’s Guide—
Version 2.00 
Summary 
This SOP provides instructions on how to enter videography analysis data into the database (located: 
“coral_monitoring/data”). 

Procedures 
The data form input screen is broken down into 3 separate sections:  

• The Locations,  
• Events, and  
• Video Data. 

The menu buttons at the top of the form can be clicked to navigate between them (Figure SOP 13-1, 
red circles). Note that the current LocationID (green circle) and EventID (light blue circle) are shown 
at the top of the form. More on this later. 

 
Figure SOP 13-1. Screen capture showing main menu buttons of the coral database. Red circles show 
main menu buttons. Green circle circle shows current Location ID and blue circle shows current Event ID.  

I. Locations 
The site locations are documented using a LocationID field that includes the following information: 
park code, monitoring protocol, site name, and transect number. These sections are placed together in 
the LocationID with an underline that separates them as follows: 

Park Code_Monitoring Protocol_SiteCode_TransectNumber 
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For example VIIS_CoralVideo_HA_01 refers to the Virgin Islands N.P. Coral Video monitoring 
protocol at Haulover, transect#1. 

It may help if you think of each transect as a different location. The location is NOT the site with a 
group of transects. The location IS a transect, within a park, with a specific monitoring protocol and 
site name. 

Currently all the LocationIDs are stored in the table tblLocations and have been created for ongoing 
video monitoring at BISC, BUIS, DRTO, SARI, and VIIS for the following combinations of parks, 
protocols, and study site locations: 

Table SOP 13-1. Location ID’s used in Coral Database for active coral video monitoring sites. Sites with 
project “Coral Video” are 20 transect sites. Four transect extensive sub-sites are labeled with project 
“Extensive”. 

Park Site Code Range of LocationIDs Project 

BISC Amanda's Reef AM BISC_CoralVideo_AM_01 … 
BISC_CoralVideo_AM_20 

CoralVideo 

BISC Ball Buoy BB BISC_CoralVideo_BB_01 … 
BISC_CoralVideo_BB_20 

CoralVideo 

BUIS South Fore Reef SFR BUIS_CoralVideo_SFR_01 … 
BUIS_CoralVideo_SFR_20 

CoralVideo 

BUIS Western Spur & Groove WSG BUIS_CoralVideo_WSG_01 … 
BUIS_CoralVideo_WSG_20 

CoralVideo 

DRTO Bird Key BK DRTO_CoralVideo_BK_01 … 
DRTO_CoralVideo_BK_20 

CoralVideo 

DRTO Inside RNA; Loggerhead 
Forest 

I-05b DRTO_Extensive_I-05b_01 … DRTO_Extensive_I-
05b_04 

Extensive 

DRTO Inside RNA I-26 DRTO_Extensive_I-26_01 … DRTO_Extensive_I-
26_04 

Extensive 

DRTO Inside RNA I-36b DRTO_Extensive_I-36b_01 … DRTO_Extensive_I-
36b_04 

Extensive 

DRTO Inside RNA I-38 DRTO_Extensive_I-38_01 … DRTO_Extensive_I-
38_04 

Extensive 

DRTO Inside RNA I-41 DRTO_Extensive_I-41_01 … DRTO_Extensive_I-
41_04 

Extensive 

DRTO Inside RNA I-44 DRTO_Extensive_I-44_01 … DRTO_Extensive_I-
44_04 

Extensive 

DRTO Inside RNA; Loggerhead 
Forest 

I-50 DRTO_Extensive_I-50_01 … DRTO_Extensive_I-
50_04 

Extensive 

DRTO Loggerhead Forest LH01 DRTO_Extensive_LH01_01 … 
DRTO_Extensive_LH01_04 

Extensive 

DRTO Loggerhead Forest LH02 DRTO_Extensive_LH02_01 … 
DRTO_Extensive_LH02_04 

Extensive 



 

SOP 13-3 

Park Site Code Range of LocationIDs Project 

DRTO Loggerhead Forest LH03 DRTO_Extensive_LH03_01 … 
DRTO_Extensive_LH03_04 

Extensive 

DRTO Outside RNA O-42 DRTO_Extensive_O-42_01 … DRTO_Extensive_O-
42_04 

Extensive 

DRTO Outside RNA O-56 DRTO_Extensive_O-56_01 … DRTO_Extensive_O-
56_04 

Extensive 

DRTO Outside RNA O-72 DRTO_Extensive_O-72_01 … DRTO_Extensive_O-
72_04 

Extensive 

DRTO Outside RNA O-82 DRTO_Extensive_O-82_01 … DRTO_Extensive_O-
82_04 

Extensive 

DRTO Outside RNA O-84 DRTO_Extensive_O-84_01 … DRTO_Extensive_O-
84_04 

Extensive 

DRTO Outside RNA O-94 DRTO_Extensive_O-94_01 … DRTO_Extensive_O-
94_04 

Extensive 

DRTO Santa's Village SV01 DRTO_Extensive_SV01_01 … 
DRTO_Extensive_SV01_04 

Extensive 

DRTO Santa's Village SV02 DRTO_Extensive_SV02_01 … 
DRTO_Extensive_SV02_04 

Extensive 

DRTO Santa's Village SV03 DRTO_Extensive_SV03_01 … 
DRTO_Extensive_SV03_04 

Extensive 

SARI Salt River SR SARI_CoralVideo_SR_01 … 
SARI_CoralVideo_SR_20 

CoralVideo 

VIIS Haulover Reef HA VIIS_CoralVideo_HA_01 … VIIS_CoralVideo_HA_20 CoralVideo 

VIIS Mennebeck Reef MB VIIS_CoralVideo_MB_01 … VIIS_CoralVideo_MB_20 CoralVideo 

VIIS Newfound Reef NF VIIS_CoralVideo_NF_01 … VIIS_CoralVideo_NF_20 CoralVideo 

VIIS Tektite Reef TK VIIS_CoralVideo_TK_01 … VIIS_CoralVideo_TK_20 CoralVideo 

VIIS Yawzi Reef YZ VIIS_CoralVideo_YZ_01 … VIIS_CoralVideo_YZ_20 CoralVideo 

 
Generating New LocationIDs 
You will need to generate new location ID’s when 

23. New site(s) are added, or  

24. Additional transect(s) are desired within an existing site. 

REMEMBER: a location ID refers to a transect, not just a site with transects. 

To Generate a new Location ID: 
1. Going to the bottom of the LocationID screen and find the Record scroll (Figure SOP 13-2, 

green circle): 
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Figure SOP 13-2. Screen capture showing the record scroll button to add a new Location ID. 

 
Figure SOP 13-3. Screen capture showing steps to generate a new location ID.  

2. Then press the add record button (the right-most >* circled in red) to add a new 
LocationIDChoose the correct ParkName and Project (Figure SOP 13-3, red circle and green 
circle respectively). The drop down arrows will provide a menu of choices or you can type 
in a new entry. Choose project “Coral Video” for a 20 transect sites and choose project 
“Extensive” for a four transect extensive sub-site. 

3. Click “Generate LocationID” (blue circle). 

4. To complete the LocationID, type the site code (IN CAPS), then underscore, then transect 
number (2 or 3 letter code followed by two digit transect number e.g., MB_03, YZ_02, 
HA_18, SFR_20, WSG_10 etc) to complete the LocationID. 

5. Then hit “Enter” on your keyboard. 
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6. If you now scroll down on the right side of the listed LocationIDs (black circle), you will 
find your newly added entry. 

7. Remember, each transect is designated by a unique locationID, so if you are entering 
locations for a new study reef with 20 transects, you will do the process above 20 times, 
changing the transect number sequentially after each new entry. When you are done entering 
the transects, you will need to enter an EVENT ID (see section II. Events [below]). 

II. Events 
Each field sample event is documented using an EventID that is comprised of the same ParkCode 
and Protocol conventions as used in the LocationID, plus the date, given in YYYYMMDD format. In 
general, one EventID is used for each time the LocationID is visited. If a site takes more than 1 day 
to sample all transects, only the first date is used in the EventID and that single EventID is used for 
the entire site. On the example screen below (Figure SOP 13-4), VIIS_CoralVideo_NF_07 (red 
circle) has been visited annually between 1999 and 2003, so there are 5 entries in the EventID section 
(green circle). Also note there is a checkbox “Only show events associated with LocationID 
VIIS_CoralVideo_NF_07” (orange circle) shown in the example data entry screen below. By 
checking this box, the program filters out all other EventIDs in the tblEvents that aren’t associated 
with that particular LocationID. Otherwise, you are shown all EventIDs for all LocationIDs (i.e., Do 
NOT put a check in the box while creating an event). At this point the EventID defaults to the first 
event listed (chronological) for that location. e.g.,VIIS_CoralVideo19990324 (black circles).  

 
Figure SOP 13-4. Screen capture showing the steps to create a new event ID. 
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Generating New EventIDs 
There are two occasions where new EventIDs need to be generated: 

8. When a new set of LocationIDs has been added for analysis [as when you add a new study 
site to your monitoring efforts], and  

9. When an additional sample event needs to be added for a pre-existing LocationID. 

Most of the time, the latter instance will be the case, since you normally will want to add another 
year’s worth of data to a study site that already exists. 

1. From within the LOCATIONS screen (Figure SOP 13-5, red circle), SELECT both the 
Project Limiter (green circle) and the Park Limiter (light blue circle). SELECT (with a 
mouse-click to place a black triangle) (orange circle) the LocationID entry for which you 
want to create an EVENT ID. 

 
Figure SOP 13-5. Screen capture showing the “LOCATIONS” button. 

2. Then click the Events menu area at the top of the screen to transition to the EVENTS section. 
(Figure SOP 13-6, red circle) 

3. Make certain that you are looking at the EVENTS page/screen by seeing it in white at the top 
of the page. 
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Figure SOP 13-6. Screen capture showing the “EVENTS” button. 

 
Figure SOP 13-7. Screen capture showing the record scroll button to add a new Event ID. 

4. Similar to when you are adding LocationIDs, you need to go to the bottom of the screen and 
find the Record scroll. Then press the add record button (the right-most >*; Figure SOP 13-7, 
red circle) to add a new EventID. 

5. Select the correct 4-letter ParkCode (Figure SOP 13-8, red circle).  

6. Choose the correct Project, type in the Year and Start Date (using MM/DD/YY), and choose 
the Purpose (blue square). 

7. To see your newly added entry, uncheck the LocationID filter checkbox (orange circle) and 
look for it in the list using the scroll bar (black circle).  

8. Once found, SELECT (with a mouse-click to place a black triangle) (green circle) and check 
the EventID that you just created. 
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Figure SOP 13-8. Screen capture showing how to enter the appropriate “EventID” information. 

9. NOTE: The link between the LocationID and newly entered EventID won’t be made until 
you have gone on to the Video Data screen and prepared it for data entry. 

10. Now fill in the observers in the Field Observers box (arrow provides list) and click on the 
Video Data section to proceed.  

11. Note the Event_ID only needs to be created once for a site, as it represents all of the transects 
that are visited. When sampling is conducted over multiple days (as is the case with 20 
transect sites) one Event_ID is made for sampling all 20 transects and it's based on the day 
the sampling begins. 

III. Video Data 
Now comes the fun part when you prepare the database for data entry! There are two separate 
occasions when you will open up the Video Data section: 

• After entering a new EventID, in which case you will need to Generate Frames and Points to 
create the empty records that you will fill in once you are analyzing the Video Image Data, 
and 
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• Displaying data that has already been entered for a particular combination of LocationIDs 
and EventID. 

The first example is discussed first. You should be in the VIDEO screen of the main database entry 
form (Figure SOP 13-9, red circle). 

 
Figure SOP 13-9. Screen capture showing the “VIDEO DATA” button. 

Generating Frames and Points 
In order to enter newly analyzed data (new dotted images) into the database, you will need to add a 
blank set of records for that combination of LocationID and EventID by using the “Generate Frames 
and Points” screen (Figure SOP 13-10).  

1. Make sure that the correct LocationID and EventID have previously been selected from their 
respective data entry screens. This is verified by looking at the LocationID (orange circle) 
and EventID (red circle) display within the Video Screen. Fill initials for the analyzer (green 
circle). 

2. Click on “Generate Frames and Points” (blue circle). 
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Figure SOP 13-10. Screen capture showing the “Generate Frames and Points” button. 

 

 
Figure SOP 13-11. Screen capture showing how to enter the appropriate “Frames and Points” data. 

3. After clicking “Generate Frames and Points”, you will see the screen, Figure SOP 13-11: 

4. Type in the Transect number for which you are entering the number of frames (Figure SOP 
13-11, red circle). (This number must be consistent with the LocationID and the EventID—
see figure from the page above.) 
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5. You don’t need to change the number in the “from” box, the data frames will always start 
with 1. 

6. Type in the “to” frame (green circle) (e.g., you will need to find out how many images have 
been captured and dotted for that particular transect. It typically varies from 30 to 40 frames 
for a given transect).  

7. The points “from” and “to” is always kept at “A to J” since there are ten dotted points on 
each captured video frame. Therefore, do not change these. 

8. Click “generate” (blue circle) and wait until the newly generated frames, transects, and points 
appear on the screen in front of you (see below). Do not click “generate” twice since this will 
generate double the numbers of transects and frames that you want. If this does happen, you 
will need to ask the data manager for their help to make the changes. If you make a mistake 
before you hit the “generate” button, click on cancel and the screen will close and you can 
start again. 

9. A “Patience, Please.” alert message will remind you to go back to the locations page to select 
the new LocationID, then go to the events page and verify the appropriate EventID before 
generating new frames or a new location. Choose OK from that message bar.  

 
Figure SOP 13-12. Message displayed when frame are being generated. 

10. Access will display “calculating…” at the bottom left of the MS Access window screen. 
When the process is done, the screen will change to show a screen where you can enter the 
data (Figure SOP 13-13, red circle). 
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Figure SOP 13-13. Screen capture showing the frames generated for subsequent data entry. 

11. If you are entering frames and points for more transects, you will need to go back to the 
Locations menu, select the next transect from the list of LocationIDs, and then go back to the 
Video Data screen and click on “Generate Frames and Points” to create the next set. Failure 
to select the next LocationID from the Locations menu and just entering the next transect in 
the Generate Frames and Points screen will add new records, but will put the wrong 
LocationID associated with those records. Again, if this happens, ask the data manager for 
their assistance to make the corrections. 

IV. Data Entry 
After all the transects and frames have been added to a new EventID, select the LocationID and 
EventIDs for the site and sample period desired from the respective tabs, then click on Video Data 
tab.  

From the Video Data tab be sure to double-check that you have selected the correct LocationID 
(Figure SOP 13-14, red circle) and EventID (blue circle) for the data you wish to enter from the 
Locations and Events screens, respectively. 
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Figure SOP 13-14. Screen capture showing the “LocationID” and “EventID” in a data entry page. 

1. Scroll down to the “points for frame” data entry screen. For each point, select or type in the 
species code that corresponds to what lies below the dot on the captured video frame. Hit 
“enter” on your keyboard to move between points. NOTE: if a species code is entered that 
does not match the master list (see appendix), an error message will be displayed, prompting 
you to choose a species code from a list. You can either re-type the species code, or select 
from the list. 

2. Levels of bleaching can be added using BL1-4 

3. If evidence of disease is associated with a particular point type in “yes” in the corresponding 
disease box. (“no” is the default.) 

Notes may be added for any remarkable item. 

 
Figure SOP 13-15. Screen capture showing location of forward arrow that changes the view to the next 
frame. 
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4. When you have finished entering all ten points associated with that particular frame, select 
the forward arrow key in the scroll bar (Figure SOP 13-15, black arrow) or scroll to the upper 
screen and select the next frame. 

5. Repeat this process until you have completed all frames for a transect. 

6. After you have entered all the data for that transect and you have checked and verified it, you 
can click on the “Lock Frames and Points for this Transect” section just beneath the upper 
screen (see Figure SOP 13-15). By doing this, you will protect those records from accidental 
deletion or modification. Once a transect has been locked, a message is depicted in red 
writing that says, “Transect is Locked! Frame and Point data cannot be edited” (Figure SOP 
13-16, red circle). If you accidentally select the lock frames and points box before you have 
finished typing all the data in for that transect, contact your friendly data manager to go 
behind the scenes for assistance. 

 
Figure SOP 13-16. Screen capture showing location of “Transect is Locked! Frame and Point data 
cannot be edited” message. 
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Figure SOP 13-17. Screen capture showing location of Create Report button. 

7. Once the transect is locked click on the Create Report button (Figure SOP 13-17, red circle). 

8. Fill in the form for the site that you just entered and click Create Report. Print the resulting 
report to PDF and email to the marine ecologist. 

Pre-existing Data 
The second application for using the video data screen is when you want to examine data that has 
been previously entered for a site and sample event. In this case, select the LocationID and EventIDs 
for the site and sample period desired from the respective menus, then click on video data button. 
You will see the species code records for the sample period selected that are associated with each 
frame for the transect that has been chosen with the LocationID. You can move around between 
frames and transects as you did above. Note that you will not be able to edit data that has already 
been entered and locked with the lock transect button. 

Simultaneous Data Entry 
Remember that for simultaneous data entry to be permitted by different users over the network, each 
user must start the program from the “non-administrative user” standpoint (i.e., do not use ctrl-shift 
while opening up the file). Also, instead of double clicking on the file name under “my computer”, 
the user should open the database through MS ACCESS in order to insure simultaneous data entry 
being permitted. 

Deleting Records 

There may be some instances when records may need to be removed as a result of inadvertently 
adding extra frames/points during the “generate frames” process (see above) or in the case where 
data entry errors were noticed after the “lock transect” box has been checked. In order to better 
understand the recommended procedure to delete records, it will be helpful to understand the 
relational linkages between the various data tables. See Appendix I for the “Relationships” diagram 
in MS Access. 

The order in which it is necessary to delete records is dictated by these relationships between tables. 
The tblDots serves as the key linking table that ties together the LocationID and EventID associated 
with the combination of particular study site and sample event with actual video image data for that 
site. Each study site consists of four or twenty transects, each of which contains anywhere from 30 to 
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35 frames that have been captured off the video tape. Each frame has ten dots that have been 
randomly superimposed onto the image and it is the cover type that lies under each dot that is entered 
as the data in “species code” of the form and ultimately gets written to the tblCoralVideoImageData. 
The key field in tblDots is the FrameID that links the unique combination of LocationID and 
EventID and its associated combination of Transect and Frame. The FrameID is the link between the 
site and sample event info in tblDots and the species code data in tblCoralVideoImageData. 

To Remove Incorrect LocationIDs or EventIDs that have had Frames and Points Generated: 
1. Open tblDots first to see which FrameID you need to start deleting from in 

tblCoralVideoImageData. To do this, look for the correct combination of LocationID and 
EventID that pertains to the section of data you are interested in. You should write down a 
start and end FrameID to refer to when you go into tblCoralVideoImage 

2. Open tblCoralVideoImage and remove all associated records for the range of FrameIDs you 
wrote down from tblDots.  

3. Open tblDots and remove all associated records for the range of FrameIDs you wrote down 
previously.  

4. Open tblObserver and remove the record that is associated with the EventID you want to 
remove. 

5. Open tblEvents and remove the record that you want deleted. 

To Remove Incorrect LocationIDs that have NOT had Frames and Points Generated: 
 Open tblLocations and remove the records that you want deleted. 

To Remove Incorrect EventIDs that have NOT had Frames and Points Generated: 
Open tblEvents and remove the record that you want deleted. 

NOTE: The use of Autonumbers means that the FrameIDs used in tblDots and 
tblCoralVideoImageData are not all contiguous. 
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Revision Log 
Revision 
Date 

Author Changes Made Reason for Change New version # 

1999 Jeff Miller Data entry occurred into a MS 
Excel spreadsheet template 
with automated analyses 

Allowed data entry to occur and 
created basic data summary to 
allow initial QA/QC checks. 

1.00 

2002 Jim Petersen Coral Reef Monitoring 
Database created 

Database allows easier long-
term data management than 
spreadsheets. 

1.01 

2004 Jim Petersen Coral Reef Monitoring 
Database Users Guide draft 
created 

Describes how to enter data into 
coral reef monitoring database. 

1.02 

2008 Brian 
Witcher 

Ability to add 4 transect sub-
sites added 

Reflects additions of 4-transect 
subsites to protocol. 

1.03 

2009 Brian 
Witcher 

Added “Create Report” step 
within database which created 
a basic site level data 
summary for a sampling event 

Allows same basic report 
originally designed in excel to be 
easily created by database.  

1.04 

June 
2014 

Brian 
Witcher 

New data entry column added 
for bleaching codes 
New export performing many 
calculations needed to create 
transect level summaries and 
site level summaries 

Bleaching codes previously 
recorded in “Notes”. Putting in 
own column allowed restricting 
codes to 4 bleaching levels and 
avoiding typos. 
Steps previously done in MS 
Excel were added into database 
including many QA/QC checks, 
and summary calculations that 
then allowed relatively easy 
export to summary graphs of 
coral, gorgonians, algae, etc. 

1.05 

January 
2015 

Brian 
Witcher, Jeff 
Miller, Judd 
Patterson, 
Andrea 
Atkinson 

SOP written to meet I & M 
program, organization and 
format requirements. 

Tied to I & M 2.00 version of 
protocol. 

2.00 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 14 
Downloading Disease Photos and Uploading into Disease 
Species List Database—Version 2.00  
Summary 
Coral disease monitoring efforts as part of this protocol collect photographic and tabular data 
documenting the status of diseased coral as it occurs at the sample sites. In an effort to both catalog 
images and ensure accurate relationships between the original photo and tabular data collected at the 
time of monitoring, a MS Access database was developed that functions as a geodatabase and allows 
a direct relation to each photo to be entered in Thumbsplus, stored and analyzed in MS Access, and 
displayed within a GIS application. This SOP details the steps necessary to archive the disease 
photos with names that link to the specific location (site and transect), and sample event (date). 
Specific disease lesion data is entered as part of SOP 15. 

Procedures 
Downloading photos 

1. Disease photos are downloaded to Z:\Photos\Marine\Disease\Park\YYYYMM\Site\. 

For BUIS, DRTO, and SARI photos are downloaded to a laptop under 
C:\ParkCode\Disease\YYYYMM\Site\ for data entry. Upon return to the office these files are 
transferred to the server. 

2. Renaming the photos follows this convention: 

a. Slate photos: YYYYMM_Site_T##.jpg. Use two letter site code. “T” is for transect 
followed by 01-20. There should be one slate photo proceeding every transect, 
therefore all images following that slate are found on or associated with that transect. 

b. Disease photos: YYYYMM_site_T##_dis##_##.jpg. Again, the two or three digit site 
code is used; “T” is for transect followed by 01-20. Next, “dis” is entered for disease 
followed by a sequential increasing two digit number corresponding to the colony 
number. If there is more than one lesion per colony, an alpha-character is added at the 
end of the number (Figure SOP 14.1). When more than one photo of the same lesion 
is taken, enter an additional sequential number following the colony number. If no 
lesion photo exists, then a placeholder photo of the slate should be used.  
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c. Miscellaneous photos: YYYYMM_Site_(any other relevant information).jpg. If a 
photo is associated with a transect, users are encouraged to add “T##” to that name 
series. 

 
Figure SOP 14-1. Example from Virgin Islands SFCN server of naming structure for slate and disease 
photos. Note: letters (ex. a, b, c…) at the end of the name denote multiple lesion on the same colony. 

 

Opening the Thumbsplus database 
1. Open ThumbsPlus program 

2. To open the correct database click on the following 
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a. File 

b. Database 

c. Open Database 

3. Navigate to the appropriate folder: for example, 
Z:\sfcn\vitalsigns\marine_benthic_communities\coralmonitoring\data. If the file is not visible 
within the dialog window change the “Files of type” to MS Access Database. Select the 
Disease_Species_List.mdb database and click Open. 

4. Using the main window navigate to the folder where your photos are stored. 

5. User field PARK is the only field that will be entered using Thumbsplus. 

6. To “Batch Update”— 

a. Select the multiple images you want to update (hold control or shift key) 

b. Select Thumbnail from the drop down menu 

c. Select Assign User Field. 

d. Put a check in the box for the field in which you are making a batch entry. 

e. Enter the relevant data into the “Value” column. 

f. Only PARK is eligible for batch update. USE THE DROP DOWN MENU TO 
SELECT THE PROPER ENTRY, MAKE SURE THAT THE CHECK BOX IS 
CHECKED (Figure SOP 14-2, red circle); do not type in entries. 
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Figure SOP 14-2. Screen capture showing Park checkbox that is critical to be checked (red circle). 

7. Once you have entered the Park code, close Thumbsplus. 

8. Go to SOP 15 for entering data via MS Access. 

Revision Log 
Revision 
Date 

Author Changes Made Reason for Change New version 
# 

2005 Erinn Muller, 
Jeff Miller 

Disease photos collected and 
stored in folders. 

Disease photos collected as 
part of addition of disease 
monitoring to protocol that was 
initiated as USGS research 
project. 

1.00 

2008 Brian Witcher Methods developed for entering 
disease photos into Thumbsplus 
entry portal of disease MS 
Access database. 

A method was needed to 
batch link disease photos with 
data into a MS Access 
database. Thumbsplus 7.0 
provided this mechanism. 

1.01 

2014 Jeff Miller Naming procedures for disease 
photos standardized 

Methods for renaming disease 
photos were inconsistent 
between USVI office and 
SFCN office before this time. 

1.02 

Jan. 
2015 

Jeff Miller SOP updated to meet I & M 
standards. 

Tied to I & M 2.00 version of 
protocol. 

2.00 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 15 
Entering Disease Data, Coral Species List, Colony Counts, 
Diadema, and Rugosity—Version 2.00  
Summary 
This SOP details the steps necessary to enter data on disease lesions, coral species, rugosity, the long-
spined sea urchin, Diadema antillarum, and coral colony counts collected on each sample transect 
into the Disease_Species_List_mdb database through the MS ACCESS interface. 

Procedures 
Entering Disease Data 

1. Open Disease_Species_List.mdb using MS ACCESS. 
\SFCN\Vital_Signs\marine_benthic_communities\coralmonitoring\data. 

2. Click “Enter Disease data” to begin data entry (Figure SOP 15-1, red circle). 
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Figure SOP 15-1. Screen capture showing “Switchboard” form that opens automatically and the “Enter 
Disease Data” button. 

 
Figure SOP 15-2. Screen capture showing frm_Disease that opens after selection of “Enter Disease 
Button” and require Year and Park be entered. 

3. Select Year and Park then click “Enter Disease Data (Figure SOP 15-2). 
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4. Enter lesion specific data (See Figure SOP 15-3) 

5. Once you have completed data entry close the form and your data will be saved. 

 
Figure SOP 15.3. Screen capture showing Disease data entry form. 

Entering Coral Species List 
6. Click “Enter Species List” to begin data entry (Figure SOP 15-4, red circle) 



 

SOP 15-4 

 
Figure SOP 15-4. Screen capture showing “Enter Species List” button on Switchboard form. 

 
Figure SOP 15-5. Screen capture showing form to enter the sample date and select the site. 

7. Enter the sample date and select the location ID (Figure SOP 15-5). 

8. Enter colony counts for Stony coral, fire coral. Enter counts for Diadema. Enter Rugosity 
measurements. Enter species list (Figure SOP 15-6). 
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Figure SOP 15-6. Screen capture showing data entry of coral species list. 

  

9. Once you are finished with data entry, close the form and your data will be saved. 



 

SOP 15-6 

Revision Log 
Revision 
Date 

Author Changes Made Reason for Change New version # 

2005 Erinn 
Muller, 
Jeff 
Miller 

Disease data initially collected 
and stored in MS Excel. Photos 
stored separately and not linked 
to data.  

This monitoring initially started as a 
USGS project which was then 
adopted by NPS. 

1.00 

2008 Brian 
Witcher 

Created database using 
Thumbsplus interface to 
MSAccess that allowed entering 
disease photos tied to data 
collected at a site.  
Sea urchin counts also added 
into same “Userfields” table but 
typically only presence data was 
entered and zeros assumed. 
Table Userfields modified to 
allow entry of colony counts 

Needed a way to store disease 
data that related to photos. 
Additional data collection added to 
protocol 
Additional data collection added to 
protocol 

1.01 

2009 Brian 
Witcher 

Database modified to allow 
coral species list data entry 
Separate fields created in Table 
Userfields to allow entry of fire 
coral colony counts separately 
from stony coral counts. 

Additional data collection added to 
protocol 
Change to data collection SOP 

1.02 

2010 Brian 
Witcher 

Rugosity also entered into Table 
Userfields. 

Additional data collection added to 
protocol 

1.03 

2012 Brian 
Witcher 

Count column for colonies < 4 
cm diameter added. 

Change to data collection SOP 1.04 

11/30/2013 Brian 
Witcher 

Stony coral and fire coral counts 
added to TblSampleDate 

Shifting data entry from a 
Thumbsplus portal to a MS Access 
portal allows greater control over 
data entry QA/QC, restriction of 
fields to lookup tables, and a more 
logical data  structure than 
Thumbsplus allows. 

1.05 

4/30/2014 Brian 
Witcher 

Colony counts, sea urchin 
counts, and rugosity data entry 
moved to TblSampleDate from 
Userfields 

Database shifted all non-disease 
data was entered via MS Access to 
allow use of lookup tables and data 
entry QA/QC. 

1.06 

7/1/2014 Brian 
Witcher 

Database modified so all coral 
disease data entry occurred via 
MS Access and Thumbsplus 
was only used to conduct initial 
loading and linking of disease 
photos into database. 
Database modified to allow data 
entry of colony counts by 2 
observers/ 

Data entry shifted so all data is 
entered via MS Access including 
disease data, allowing better 
control of Data Entry QA/QC. 
Modification made to reflect 
changes to coral colony counting 
SOP. 

1.07 

Jan. 2015 Brian 
Witcher, 
Jeff 
Miller 

SOP written. Tied to I & M 2.00 version of 
protocol. 

2.00 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 16 
Capture Images for Relocation of Transect Using Adobe 
Premiere CS3—Version 2.00 
Summary 
This procedure is a method for capturing images that will be assembled on a single page, then 
laminated for use underwater to precisely reposition a sample transect. Laminated maps of the 
sample sites, and or range and bearing matrices will contain the distance and compass bearing 
between transects thereby getting the divers within meters of the transect origin pin. However to 
“fine-tune” the placement of the transect, it is necessary to use the laminated relocation photos. 
Several captured images from the video taken during the swimback portion of the video-sampling, 
when the camera is pointed at a “wide-angle” perspective to the transect (rather than perpendicular), 
that show the layout of the sample transect with respect to reef features on or near the transects, are 
assembled in a one page layout.   

When used  
This procedure uses a video project previously created in Adobe Premiere CS3 (See SOP 10—
Section B). When following this SOP to make the transect relocation photos, the user can open the 
project which contains the video from the transects they are working on, and follow the steps 
outlined in SOP 10—Section B. This procedure can be done anytime, and is not connected with the 
“dotting” or dot analysis. It does not use images captured as part of the image analysis process (with 
the exception of the possible re-use of the “slate” image defining the sample transect). This 
procedure can be completed before sampling occurs so as to use the most recent images for 
relocation, or the same images can be used for several years (if the bottom structure has not altered 
substantially). 

Procedure 
1. Follow SOP 10—Section B. 

2. Press “play” or the play button on the diagram or on the playback unit itself to start the video 
of the transect. 

3. Play the video until you see the picture of the slate. Capture slate by pressing the Z key. This 
is a shortcut key for clicking the ‘File’ menu, ‘Export’, and then ‘Frame’. 

4. If this is your first still image export, make certain the export settings are correct (see SOP 
10, Section B, #14). 
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5. Type the appropriate filename and click ‘Save’. 

a. Naming Convention: ##_YZ_YYYYMM_TRP_XX.bmp. 

i. ## = two digits for transect number: 01, 02,…..11, 12…20. 

ii. YZ—two letter site abbreviation (or three letter, WSP, BKN) 

iii. YYYYMM—four digits for year, two digits for month. 

iv. TRP—Transect Relocation Photo 

v. XX- sequential frame number. 00 is the captured image of the slate. 

vi. Bmp—file type. Images are exported as BMPs. 

b. Unfortunately Premiere does not automatically increment the filename of each 
successive frame export. One way to ease this naming process and accurately type in 
consecutive numbers is as follows: 

i. On the first image to be saved, type in the appropriate name. E.g., 
02_YZ_200908_TRP_00.bmp 

ii. BEFORE you save this image, highlight just the part 02_YZ_200908_TRP_ 

iii. With that section highlighted, hit CTRL and C on you keypad. That will copy 
that string into the clipboard. You can then paste (CRTL and V) that string 
before when importing each image for that transect and then just add the 
proper consecutive number and save. 

6. Capture how tape/pin looks at the origin. 

7. Fast-forward video to the end of the transect. 

8. Capture an image showing what the transect looks like as the swim-back proceeds from 
approximately 10 meters to 7 meters (32.8–23 feet [ft]), 7 meters to 5 meters (23–16.4 ft), 5 
meters to 3 meters (16.4–9.8 ft), 3 meters (9.8 ft) to origin. (Note: it is more important to 
capture unique or key benthic features along the swimback, rather than take photographs at 
specific distance intervals.) 

9. Capture a close-up image of the origin. 

10. Store the captured images in folder for the site, and named for Transect Relocation Photos: 
\SFCN\Vital_Signs\Marine_benthic_communities\CoralMonitoring\images\Relocation_Phot
os 

11. Continue to capture all transects using steps 1–10. 
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12. Typically nine pictures are captured to relocate the transect; eight, plus the slate. 

13. When all transect images have been captured, adjust the image quality, as necessary and save 
images as JPEGs to reduce size. 

Assemble photos in Microsoft Publisher program  
1. Open template (Figure SOP 16-1) or any other transect relocation picture series from any site 

in MS Publisher. 
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Figure SOP 16-1. Template of images captured for relocation of transects. 

2. Right-click on the first (slate) image. This will open up a dialog box. Select the option for 
Change Picture. 
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3. Browse to the folder where the captured, adjusted JPGs are stored. 

4. Select the images that corresponds to that image you right-clicked upon. You will see that 
image is inserted into the publisher template page. 

5. Repeat this right-click process, changing the photos of the existing sheet with the newly 
captured JPGs. 

6. Save the newly created sheet with the new images with a different name to a Transect 
Relocation folder for that transect, site and date. 

a. Suggested naming sequence for publisher file: YYYYMM_SITE_TRAN##_## 

b. 201302_SFR_Tran01_02.pub 

c. 201302_SFR_Tran02_03.pub 

7. When you have completed the changing of all 9 images and have saved the document with a 
new name, select side two of the document and replace images from those pictures in the 
same way. 

8. When both sides have been completed and saved, print the document, using the double-side 
printing preference. 

9. Trim a small amount of the white margin from the printed page(s). (Laminating before 
trimming will increase the likelihood of the pages leaking after you trim the laminating 
edges.) 

10. Laminate the page(s). 

11. Trim a small amount from the edges of the laminated pages to facilitate them fitting better on 
a clipboard. (Untrimmed laminated pages typically extend beyond the edges of clipboards.) 

12. Make small trims on the four corners of the laminated pages to round the pointed edges. (The 
square (or pointed) edges are not only sharp, but tend to slice through rubber bands when 
adjusting the photos on clipboards.) 
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Revision Log 
Revision 
Date 

Author Changes Made Reason for Change New version # 

January 
2015 

Jeff Miller Detailed SOP written with current 
technology and software used. 

Only minor changes occurred before this 
date based upon technology. Tied to I & 
M 2.00 version of protocol.  

2.00 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 17 
Rapid Habitat Assessment Database Data Entry and 
Verification—Version 2.00  
Summary 
Rapid habitat assessments are used to evaluate sites for benthic monitoring. Prior to selection for 
monitoring sites are assessed using a rapid habitat assessment (see SOP 8). The SOP below describes 
the data entry of data collected during a rapid habitat assessment. 

Procedures 
1. Open RHA.mdb using MS ACCESS. 

\sfcn\vital_signs\marine_benthic_communities\coralmonitoring\data. 

2. Click on the new record arrow (green circle) to create a record (Figure SOP 17-1) 
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Figure SOP 17-1. Screen capture showing RHA data entry form and arrow to create a new record. 

3. Enter data following the tab order. 

4. To enter Line Point Intercept data open tbl_TransectData. 
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Figure SOP 17-2. Screen capture Line Point Intercept data entry and line on which to enter new data 
(green circle). 

5. Begin entry of a new record by selecting the SiteID using the drop down arrow. Enter the 
appropriate Transect, Substrate, and CoralSpp. Once all records have been entered close the 
table. 

Verification 
1. To verify RHA data sheets open frm_HabitataAssessment. Sites are in alphabetical order. 

Scroll to the site you are trying to verify. Compare values displayed in the database to the 
original data sheet. Make necessary corrections in the data base and write the date and your 
initials in the top right corner of the data sheet. 

2. To verify line point intercept data open tbl_TransectData. Sites are listed in alphabetical 
order. Scroll down to the site that you wish to verify. Compare data in the table to that 
recorded on the data sheet. Make any necessary corrections. Once you have completed the 
verification of a data sheet write the date and your initials in the top right corner of the data 
sheet. 
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Revision Log 
Revision 
Date 

Author Changes Made Reason for Change New version # 

2008 Brian Witcher Creation of database and 
entering of initial site 
investigation data in DRTO. 
Initial data entry of transect 
data occurred in Excel and 
then was appended into 
database. 

Needed a database to hold 
site investigation data for 
extensive sub-sites in DRTO. 

1.00 

2014 Brian Witcher Modification of database, 
documentation, and cleanup. 
SOP created for data entry. 
Substrate type and benthic 
code become 2 separate 
columns. All data entry 
occurs within database. 

Decision was made to add 
database and associated SOP 
into the Coral Protocol. 

1.01 

January 
2015 

Brian Witcher SOP written and added to 
protocol. 

Tied to I & M 2.00 version of 
protocol. No version with 
legacy protocol. 

2.00 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 18 
Merging Coral database—Version 2.00  
Summary 
Data entry into the Coral database occurs in both the S. Florida office and the USVI office. This SOP 
describes the procedures for merging the two copies of the coral database. This merge process is 
conducted at least on a quarterly basis with additional merges being conducted during reporting 
periods. 

Procedure 
Prior to merging databases, place a copy of each database in 
Z:\SFCN\Vital_Signs\Marine_benthic_communities\CoralMonitoring\data\Archive. Copies of the 
database are stored with YYYYMMDD_ added to the start of the filename. For databases in the VIIS 
office YYYYMMDD_VIIS_ is added to the start of the filename. 

1. Import the following tables from VIIS database into the South Florida database: 

a. tblAnalyzer 

b. tblCoralVideoImage 

c. tblDots 

d. tblEvents 

2. Add a “_VIIS” to each of the imported table names to make them unique. If a table does not 
import correctly, rename the table in the VIIS database and then retry the import. 

3. Open Form frm_Merge and press the merge button. This will run the following six queries 
(each is set to select records from 2013 forward). Several messages will appear on screen 
while these queries run and require user approval. 

a. 001_qry_Total  (appends data to tbl_001_Total) 

b. 001_qry_VIIS_Total (appends data to tbl_001_VIIS_Total) 

c. 001_qry_VIIS_TotalWithoutMatching001_qry_Total (appends data to tbl_VIIS) 

d. 011_App_Events 
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e. 021_app_Dots 

f. 031_app_coralVideoImage 

4. In the final steps the imported VIIS tables (from step 1) are deleted as well as additional 
temporary tables tbl_VIIS, tbl_001_Total, and tbl_001_VIIS_Total. A “Merge complete” 
message is shown on the screen. 

5. Change the merged date on the form frm_main change to the current date. Transfer a copy of 
the merged database to the VIIS server and send an email notifying the marine team that the 
merge has been completed. 

Revision Log 
Revision 
Date 

Author Changes Made Reason for Change New version # 

January 
2015 

Brian Witcher, 
Judd Patterson 

Detailed SOP written. Only minor changes occurred 
before this date Tied to I & M 2.00 
version of protocol. No version with 
legacy protocol. 

2.00 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 19 
Merging ThumbsPlus Disease_Species_List database—
Version 2.00 
Summary 
Data entry into the Diseases_Species_List database occurs in both the S. Florida office and the USVI 
office. This SOP describes the procedures for merging the two copies of the Diseases_Species_List 
database. This merge process is conducted at least on a quarterly basis with additional merges being 
conducted during reporting periods. 

Procedure 
1. Prior to merging databases, place a copy of each database in 

a. Z:\SFCN\Vital_Signs\Marine_benthic_communities\CoralMonitoring\data\Archive\.  

b. Copies of the database are stored with YYYYMMDD_ added to the start of the 
filename. For databases in the VIIS office YYYYMMDD_VIIS_ is added to the start 
of the filename. 

2. Import the following tables from the VIIS database into the S. Florida database: 

a. Volume 

b. Path 

c. Thumbnail 

d. Userfields 

e. tblSampleDate 

f. tblSiteTransectSpeciesList 

These should be brought in with the default names: Volume1, Path1, Thumbnail1, 
Userfields1, tblSampleDate1, tblSiteTransectSpeciesList1. 

3. Click on Merge Databases. This will open frm_Merge. Click on the Merge button. 
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Append queries will run to append data from Path1, Thumbnail1, and Userfields1 to Path, 
Thumbnail, Userfields, and so on. 

4. Open the tables and check that the data has been correctly appended. 

If data is not correctly appended or an error is encountered with the merge process, please 
check the volume & volume1 tables to ensure that volume contains all items listed in column 
‘netname’. Errors in the merge process can arise from new computers used in the field or an 
office installing a new server, resulting in a volume addition to the database.  

5. Transfer a copy to the VIIS server and send an email notifying the marine team that the 
merge has been completed. 

Revision Log 
Revision 
Date 

Author Changes Made Reason for Change New version # 

January 
2015 

Brian Witcher, 
Judd Patterson 

Detailed SOP written.  Only minor changes occurred 
before this date. Tied to I & M 
2.00 version of protocol. No 
version with legacy protocol. 

2.00 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 20 
QA/QC Procedures—Version 2.00  
Summary 
This SOP details the steps taken to perform Quality Assurance/Quality Control (QAQC) evaluations 
on the data contained within the two databases within this protocol. In the case of the sampled 
covariates along the transects (rugosity measurements, urchin, coral disease lesion, coral colony 
counts and species lists), this data is collected on data sheets and can be verified by a single person 
(the data entrant) or multiple persons (checked by a second party). 

In the case of the coral video database, where the data is entered directly from interpretation on the 
computer screen into the database, four types of QAQC checks are conducted as follows: 

• 100% verification that data is entered for all points on all images. 

• 100% verification that data entered is an appropriate benthic code. 

• 100% verification that coral species codes entered are listed on coral species diversity 
list. 

• 10% of transects have duplicate analysis by second observer. 

Any identification errors will be sent to the program lead for review to identify possible source of 
error and whether a site needs to be re-analyzed. 

For the Disease_Species_List database there is a100% verification for all data entered, i.e., 100% of 
all datasheets are proofed against the data entered in the database. 10% of these records are verified 
by a second observer. 

Procedure 
Verification of the coral video data: After the analyst completes the data entry for a site, a report is 
generated. In the process of making the report, a summary is provided regarding the number of 
transects, and the number of points per transect. These values are compared to the number of images 
to assure 100% match. 
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Figure SOP 20-1. Screen capture showing number of points entered per transect.  

Once this has been verified, the summary table is generated. The row showing the number of empty 
or null cells verifies that all data has been entered. If there are any values greater than zero in this 
row, data has not been entered. The analyst needs to verify that 100% of data is entered therefore all 
entries in this row should be zero. 
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Figure SOP 20-2. Screen capture showing points entered per transect by major category. Check if any 
Empty/Null points exist as this indicates data entry was not completed. 

Verification that coral species code was observed in the field species list: This check involves 
evaluating the species list generated in the field as described in SOP 5 with an output table from the 
database listing the coral species identified under dots by transect. The assumption is that it is likely 
that only coral species identified in the field are going to be found in the video tape and therefore 
occur under a dot. It is possible that a coral species may be overlooked by the person forming the list, 
especially cryptic species; however this check is a rapid way to check for typographical errors in the 
coral video database. Differences found as a result of this comparison (in-situ species list with list 
generated under dots) will be evaluated with the dotted images and video for ultimate resolution. 

Ten percent duplicate analysis (by transect): A random selection of 10% of transects at both index 
and extensive sites is completed and evaluated before the site is considered validated. These sites are 
selected using the QA/QC form within the coral video transect database. Transects selected for 
duplicate analysis are stored in tbl_RandomQAQC. The duplicate analysis is conducted by a 
different observer than the original analyst, but the original dotted images are used. An evaluation of 
both a dot to dot comparison and comparison of the results of the major benthic categories of the 
transects will be made with an evaluation of the imagery and video used as necessary. Results of this 
comparison are stored in tbl_QAQC. 

Conducting 10 percent QA/QC of Coral database. 
1. Open frm10Percent 

2. Select park 

3. Select project (normally either CoralVideo or Extensive) 

4. Select Year 

5. Click “Select 10%” 

6. Table tbl_QAQC will open. In field QAQCPerson add 2 character initials of the person 
assigned to QA/QC the transect. The transects in tbl_QAQC are the ones that you will re-
analyze. 
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7. Close tbl_QAQC. 

QA/QC data entry 
Follow the same SOP that you use for normal data entry. The exception is when you are creating the 
event. For the Project select QAQC_ followed by your initials ex. QAQC_AD, QAQC_JM. 

QA/QC Analysis 
Once data entry is complete, navigate to frm_Main and click on the QAQC Report button. From this 
form select year and park in order to view incorrect matches. The incorrect matches will be reviewed 
by a senior member of the Marine team. The overall number of incorrect matches are recorded in 
tbl_QAQC 

QA/QC Report 
From frm_Main click on the QAQC Report button. Select the year and park for which you would 
like to view QAQC data. Click QAQC Single Year Report. Results of this report are reviewed by 
Marine Ecologist. 

Verification of Disease_Species_List data: 
Data in the Disease_Species_List database is compared to the raw data sheets by either the person 
entering the data, or by a second observer. Following the 100% verification, 10% of the transects for 
a park for a given year are checked by a second observer. 

100% Verification 
1. From the Switchboard of the Disease_Species_List Click on “Verification queries” (Figure SOP 
20-3, red circle). 

 
Figure SOP 20-3. Screen capture showing “Verification Queries” button on Switchboard (red circle). 

2. Next click on the type of data you want to verify, Species or Disease (Figure SOP 20-4). 
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Figure SOP 20-4. Screen capture showing form to select type of verification to perform. 

Species verification 
This includes species list collected in the field, colony counts, Diadema count, and rugosity. 

1. Select the park, site, and year that you want to verify. Then click “Verify Data” (Figure SOP 
20-5)  

 
Figure SOP 20-5. Screen capture showing form to select park, site and year before clicking “Verify Data”. 

2. This will open the form containing data associated with the specific event and location. 
Compare the data on the data sheets to the data dislayed in the form. Edits can be made 
within the form.  
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3. Once all the data has been checked close the form and click on “Stamp Data Verified”. Click 
“yes” for the next two message boxes. 

Disease Verification 
This includes metrics related to coral disease. 

4. Select the park, site, and year that you want to verify. Then click “Verify Data.”  

 
Figure SOP 20-6. Screen capture showing “Stamp Data Verified” button. 

5. Compare the data on the data sheets to the data displayed in the form. Edits can be made 
within the form.  

6. Once all the data has been checked close the form and click on “Stamp Data Verified” 
(Figure SOP 20-6). Click “yes” for the next two message boxes. 

Check that all sites, sampling periods, and transects are entered 

Following data verification and 10% check: 

1. Click on List of Completed Sites (video) 

2. Click on List of Completed sites (species) 

3. Check that all expected sites, sampling periods, and transects have been entered. 

Checking for “Bad” data and graphing to look for odd spikes or changes that don’t reflect 
experience in field 
After data verification, follow the instructions in SOP 21 to export data to the graphing template.  
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The database runs some automatic QA/QC checks on the data and labels it as “Good” or “Bad” and 
the query opens up with any “Bad” data sorted to the top. If any is labeled “Bad”, stop and 
investigate. This may be generated by an inappropriate number of points recorded for the number of 
sample frames generated or a mismatch between park, site, year, transect number  in EventID and 
LocationID and those same values as independent variables. If no data is labeled “Bad”, proceed with 
exporting and open up the graphs and tables and check that no unexpected spikes are occurring, e.g., 
two species of coral with similar names both abruptly changing in coral cover in opposite directions 
(one suddenly declines while the other increases) may indicate a species code was incorrectly written 
in the field, This may require talking with the field technician and inspecting photos and/or video to 
resolve. Any changes should be noted and initialed on the datasheet so they are not counted as errors 
in the 10% check. 

10% Check 
Following the 100 % verification, the data goes through an additional 10 % check. This check is 
performed by a second individual. Click on “10 percent Check” (Figure SOP 20-7). 

 
Figure SOP 20-7. Screen capture showing “10 percent check” button. 
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1. Select the Park, Project, Site, and Year for which you want to run a 10 percent check. If you 
are checking extensive sites you only need to select the Park, Project, and Year. Click “Select 
10%” (Figure SOP 20-8). 

 
Figure SOP 20-8. Screen capture showing selection of park, project and year for the 10% check. 

  

2. Tbl_QAQC will open and display the sites that have been selected. For each site selected 
enter the initials of the person performing the check. For the selected sites follow the 
procedures outlined above for verification. Maintain a count of all entry errors for that site. 
When finished, open tbl_QAQC and record the number of errors. 
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Revision Log 
Revision 
Date 

Author Changes Made Reason for Change New version # 

1999 Jeff 
Miller 

All checks of data entered occurred 
in original data entry into Excel, 
generally consisting of number of 
points entered matching number of 
video frames, all codes were valid, 
and checking that summary 
category of results (stony coral, 
macroalgae, gorgonians, etc.) were 
generally consistent with previous 
years.  

Basic checks of data 1.00 

2005 Andrea 
Atkinson 

QA/QC of Site vs LocationID, Year 
vs EventID, Number of transects 
analyzed, number of points 
analyzed on a transect done by 
exporting to Excel spreadsheet and 
conducting checks through basic 
Excel functions.  

With the growing number of sites, 
occasional data entry problems 
caused mismatches that were not 
being caught during data entry. 

1.01 

2008 Brian 
Witcher 

Pilot Analysis of 10% of 
videography transects by a second 
person for DRTO sites 

Tested as I & M data managers 
group was recommending a 10% 
check on data.  

1.02 

2010 Brian 
Witcher 

Analysis of 10% of videography 
transects by a second person 
added as part of routine 
processing. At least half of the 
transects should have high coral 
cover to allow checking of coral 
species ID. 

Maintains consistency of 
identification among staff in 
overall benthic community ID and 
coral species ID and provides a 
10% quality check on data.  

1.03 

2014 Brian 
Witcher 

Database checks were added for 
Site vs LocationID, Year vs 
EventID, Number of transects 
analyzed, number of points 
analyzed at the point of data entry 
and a summary report was created 
eliminating the need for further 
checks in Excel. 

Pro-actively catching such errors 
at data entry is more efficient and 
saves analysis time later. 

1.04 

Jan. 
2015 

Andrea 
Atkinson 

Procedures documented in a 
written SOP. 

Steps were performed previously 
but not written as an SOP. Tied to 
I & M 2.00 version of protocol. 

2.00 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 21 
Data Summaries, Analysis, and Reporting—Version 2.00  
Summary 
The purpose of this SOP is to describe the basic steps needed to create the annual park data summary 
reports including: basic summary calculations, how to export data to *.csv files, how to export data to 
and use the MSExcel graphing template, how to conduct the statistical analyses, how to consolidate 
the results into the stoplight indicators, and finally how to put together the data summary reports. 

Basic summary statistic calculations 
Transect level calculations 

Individual variable code percent cover 
All percent cover variables are calculated using the videography data and the following equation: 

% cover of code A = 100 * (# points for code A) / (adjusted total # points on transect) 

where  

adjusted total # points on transect = (# video frame images) * (10 points / image) - (# points 
hitting equipment or shadow) 

Appendix A provides a listing of all benthic codes used. 

Summary metric definitions 
Percent cover metrics are grouped into benthic groupings and also into coral community groupings. 
This is done using a lookup table in MS ACCESS called tluSpecies with each species code having an 
associated Category, Sub-Category, Group which are used to create summary metrics. Table SOP 21-
1 lists the benthic community summary categories. 
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Table SOP 21-1. Benthic summary categories. See Table SOP 21-3 for code assignments. 

Benthic category Summarized by 

Coral Category = Coral 

Gorgonians Category = GORGO 

Sponges Category = SPONG 

Zoanthids Category = ZOANT 

Algae Category = ALGAE 

Macroalgae Sub-category = MACA 

Crustose coralline algae Sub-category = CALG 

Dead coral with turf algae Sub-category = DCA 

Bare substrate Category = SUBST 

Other Species Code = O 

Unknown Species Code = UNK 

 
As coral is the focus of this protocol, the coral community is further broken down and summarized 
by the major reef building corals, other dominant corals which have shown sensitivity to bleaching 
(e.g., Agaricia spp., Millepora spp.), and Endangered Species Act listed species (e.g., Acropora 
palmata and Acropora cervicornis) (see Table SOP 21-2). 

Table SOP 21-2. Coral community summary categories. See Table SOP 21-3 for code assignments. 

Coral Community Category Summarized by 

Orbicella species Group = 2_Orbicella_SP 

Colpophyllia natans Species code=CNAT 

Pseudodiploria & Diploria species  Group = 2_Diploria_SP 

Montastraea cavernosa Species code = MCAV 

Siderastrea sidereal Species code = SSID 

Agaricia & Undaria species Group = 2_AGAR_UNDA_SP 

Porites species   Group = 2_Porites_SP 

Millepora genera Group = 2_Millepora_SP 

Acropora palmata Species code = APAL 

Acropora cervicornis Species code = ACER 

 
Some additional groupings of species are provided in Table SOP 21-3, but are not currently of focus 
in data summary reports. 
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Table SOP 21-3. Species codes by Category, Sub-category, and Functional Group report summary 
categories. 

Category Subcategory Functional Group Name Species Code 

ALGAE CALG --- Coralline Algae CALG 

ALGAE DCA --- Dead coral w/ turf 
algae 

DCA 

ALGAE MACA 2_REDC Amphiroa spp.  AMPH 

ALGAE MACA 2_GREF Cladophora spp.  CLAD 

ALGAE MACA 2_BROF Dictyota spp.  DICT 

ALGAE MACA 2_GREC Halimeda spp.  HALI 

ALGAE MACA 2_REDF Liagora spp. LIAG 

ALGAE MACA 2_BROF Lobophora variegata LVAR 

ALGAE MACA --- Macroalgae  MACA 

ALGAE MACA 2_GREF Microdictyon spp. MICRO 

ALGAE MACA 2_BROF Sargassum spp.  SARG 

ALGAE MACA --- Cyanobacteria CYAN 

CORAL CORAL 2_ACRO_SP Acropora cervicornis  ACER 

CORAL CORAL 2_ACRO_SP Acropora palmata APAL 

CORAL CORAL 2_ACRO_SP Acropora prolifera  APRO 

CORAL CORAL 2_AGAR_UNDA_SP Agaricia fragilis  AFRA 

CORAL CORAL 2_AGAR_UNDA_SP Agaricia grahamae  AGRA 

CORAL CORAL 2_AGAR_UNDA_SP Agaricia lamarcki  ALAM 

CORAL CORAL 2_AGAR_UNDA_SP Agaricia species  AGAR 

CORAL CORAL 2_AGAR_UNDA_SP Agaricia undata  AUND 

CORAL CORAL --- Colpophyllia natans  CNAT 

CORAL CORAL --- Coral juvenile  CORJU 

CORAL CORAL --- Dendrogyra 
cylindrus  

DCYL 

CORAL CORAL --- Dichocoenia stokesii  DSTO 

CORAL CORAL 2_Diploria_SP Diploria 
labyrinthiformis  

DLAB 

CORAL CORAL --- Eusmilia fastigiata  EFAS 

CORAL CORAL --- Favia fragum  FFRA 

CORAL CORAL --- Hard Coral, unknown 
spp.  

CORALU 
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Category Subcategory Functional Group Name Species Code 

CORAL CORAL --- Helioseris cucullata HCUC 

CORAL CORAL --- Isophyllia sinuosa  ISIN 

CORAL CORAL --- Isopyhyllastrea rigida  IRIG 

CORAL CORAL 2_MADR_SP Madracis aurentenra MAUR 

CORAL CORAL 2_MADR_SP Madracis decactis  MDEC 

CORAL CORAL 2_MADR_SP Madracis formosa MFOR 

CORAL CORAL 2_MADR_SP Madracis pharensis MPHA 

CORAL CORAL 2_MADR_SP Madracis senaria MSEN 

CORAL CORAL 2_MADR_SP Madracis spp. MADR 

CORAL CORAL --- Manicina areolata  MARE 

CORAL CORAL 2_MMEA_SP Meandrina jacksoni MJAC 

CORAL CORAL 2_MMEA_SP Meandrina 
meandrites  

MMEA 

CORAL HYDRO 2_Millepora_SP Millepora spp. MILL 

CORAL HYDRO 2_Millepora_SP Millepora alcicornis  MALC 

CORAL HYDRO 2_Millepora_SP Millepora 
complanata  

MCOM 

CORAL HYDRO 2_Millepora_SP Millepora squarrosa MSQU 

CORAL CORAL --- Montastraea 
cavernosa 

MCAV 

CORAL CORAL --- Mussa angulosa  MANG 

CORAL CORAL 2_MYCE_SP Mycetophyllia aliciae MALI 

CORAL CORAL 2_MYCE_SP Mycetophyllia 
danaana  

MDAN 

CORAL CORAL 2_MYCE_SP Mycetophyllia ferox  MFER 

CORAL CORAL 2_MYCE_SP Mycetophyllia 
lamarckiana  

MLAM 

CORAL CORAL 2_MYCE_SP Mycetophyllia 
species  

MYCE 

CORAL CORAL --- Oculina diffusa  ODIF 

CORAL CORAL 2_Orbicella_SP Orbicella annularis OANN 

CORAL CORAL 2_Orbicella_SP Orbicella faveolata OFAV 

CORAL CORAL 2_Orbicella_SP Orbicella franksi OFRA 

CORAL CORAL 2_Orbicella_SP Orbicella spp. ORBI 
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Category Subcategory Functional Group Name Species Code 

CORAL CORAL 2_Porites_SP Porites astreoides PAST 

CORAL CORAL 2_Porites_SP Porites branching 
species  

PORI 

CORAL CORAL 2_Porites_SP Porites branneri PBRA 

CORAL CORAL 2_Porites_SP Porites divaricata PDIV 

CORAL CORAL 2_Porites_SP Porites furcata PFUR 

CORAL CORAL 2_Porites_SP Porites porites PPOR 

CORAL CORAL 2_Diploria_SP Pseudodiploria spp. PSEU 

CORAL CORAL 2_Diploria_SP Pseudodiploria 
clivosa 

PCLI 

CORAL CORAL 2_Diploria_SP Pseudodiploria 
strigosa 

PSTR 

CORAL CORAL 2_SCOL_SP Scolymia cubensis SCUB 

CORAL CORAL 2_SCOL_SP Scolymia lacera SLAC 

CORAL CORAL 2_SCOL_SP Scolymia species SCOL 

CORAL CORAL 2_SIDE_SP Siderastrea radians SRAD 

CORAL CORAL 2_SIDE_SP Siderastrea siderea SSID 

CORAL CORAL 2_SIDE_SP Siderastrea spp. SIDE 

CORAL CORAL --- Solenastrea spp. SOLE 

CORAL CORAL --- Solenastrea 
bournoni 

SBOU 

CORAL CORAL --- Solenastrea hyades SHYA 

CORAL CORAL --- Stephanocoenia 
intersepta 

SINT 

CORAL HYDRO --- Stylaster roseus SROS 

CORAL CORAL --- Tubastraea aurea TAUR 

CORAL CORAL 2_AGAR_UNDA_SP Undaria agaricites UAGA 

CORAL CORAL 2_AGAR_UNDA_SP Undaria humilis UHUM 

CORAL CORAL 2_AGAR_UNDA_SP Undaria spp. UNDA 

CORAL CORAL 2_AGAR_UNDA_SP Undaria tenuifolia UTEN 

DISCOR DISCOR --- Diseased Coral DCOR 

NC EQUIP --- Equipment EQUIP 

NC EQUIP --- Slate SLATE 

NC EQUIP --- Tape TAPE 
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Category Subcategory Functional Group Name Species Code 

NC EQUIP --- Wand WAND 

GORGO GORGO --- Briareum 
asbestinum  

BASB 

GORGO GORGO --- Encrusting 
Gorgonian  

ENGO 

GORGO GORGO --- Erythropodium 
caribaeorum  

ECAR 

GORGO GORGO --- Gorgonians GO 

GORGO GORGO --- Soft Coral—Plume 
form 

PLUME 

GORGO GORGO --- Soft Coral—Rod 
form  

ROD 

GORGO GORGO --- Soft Coral—Sea Fan  FAN 

GORGO GORGO --- Soft Coral—Whip 
form  

WHIP 

CORAL CORAL --- Antipatharia ANTI 

INVER INVER --- Anemone  ANEM 

INVER INVER --- Corallimorpharians  CMOR 

INVER INVER --- Tunicate TUN 

INVER INVER --- Worms WORM 

OTHER OTHER --- Other Organisms  O 

SEAGRASS SEAGRASS --- Sea Grass SEAG 

SEAGRASS SEAGRASS --- Halodule wrightii HWRI 

SEAGRASS SEAGRASS --- Halophila spp. HALOP 

SEAGRASS SEAGRASS --- Halophila stipulacea HSTI 

SEAGRASS SEAGRASS --- Syringodium filiforme SFIL 

SEAGRASS SEAGRASS --- Thalasia testudinum TTES 

SPONG SPONG --- Ball Sponge  BALL 

SPONG SPONG --- Barrel/Vase Sponge  BASP 

SPONG SPONG --- Boring Sponge  BOSP 

SPONG SPONG --- Clionia spp. CLIO 

SPONG SPONG --- Encrusting Sponge  ENSP 

SPONG SPONG --- Rope Sponge  ROPE 

SPONG SPONG --- Sponge  SPO 
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Category Subcategory Functional Group Name Species Code 

SPONG SPONG --- Tube Sponge TUBE 

SUBST SUBST --- Boulder B 

SUBST SUBST --- Pavement P 

SUBST SUBST --- Rubble R 

SUBST SUBST --- Sand/Sediment S 

NC EQUIP --- Shadow, but not an 
unidentifiable cover 
type 

SHADOW 

UNCOV NONBIO --- Unknown or 
unidentifiable cover 
type 

UNK 

ZOANT ZOANT --- Palythoa spp. PALY 

ZOANT ZOANT --- Zoanthids ZO 

ZOANT ZOANT --- Zoanthus spp. ZOAN 

Coral bleaching 
Bleaching only occurs on coral and is calculated by: 

10. Bleaching level 1 (BL1) = 100 * # coral points labeled BL1 / Total # coral points

11. Bleaching level 2 (BL2) = 100 * # coral points labeled BL2 / Total # coral points

12. Bleaching level 3 (BL3) = 100 * # coral points labeled BL3 / Total # coral points

13. Bleaching level 4 (BL4) = 100 * # coral points labeled BL4 or BL5 / Total # coral points

14. Unbleached = 100 * coral points not labeled as BL1…BL5 / Total # coral points

The percent coral by bleaching level is also calculated: 

15. BL1_coral = 100 * # coral points labeled BL1 / Adjusted total # points

16. BL2_coral = 100 * # coral points labeled BL2 / Adjusted total # points

17. BL3_coral = 100 * # coral points labeled BL3 / Adjusted total # points

18. BL4_coral = 100 * # coral points labeled BL4 or BL5 / Adjusted total # points

Note: BL5 was also used as a bleaching level during 2010. Its use has since been discontinued and it 
has been merged with category BL4. However the data is retained in the database and is adjusted in 
the automated exports. 
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Coral species richness 
Average # coral species detected / transect: At the transect level, coral species richness is calculated 
as the number of coral species detected per transect by the field surveys (not videography). The 
Orbicella spp. (Orbicella annularis, Orbicella faveolata, Orbicella franksi) are treated as a single 
species as they become difficult to distinguish when small. Codes such as Porites spp. are included in 
the count as it is very unlikely that the same species would be identified only to genus and then to 
species level on the same transect. 

Total # coral species detected across site: Site level coral species richness is calculated as the total 
number of coral species detected per site. Oribicella spp. are treated as described above for transect 
calculations, however codes such as Porites spp. are NOT included in the count as different 
observers may be doing different transects. No standard error is currently calculated but could be 
added using a jacknife method at a later date. 

Coral disease 
Disease prevalence is calculated for all diseases 

Disease prevalence = 100 * (# stony coral colonies >4 cm with disease) / (total # stony 
coral colonies > 4 cm) 

Note: Fire coral is not included in “total # stony coral colonies”.  Also colonies with disease include 
colonies that touch the 2 m x 10 m belt transect even if the actual disease lesion is outside the belt. 

Disease area/transect is calculated by coral species and by disease type and is recorded in cm2. 

Disease area = sum of disease area within 1 m of transect tape and within the 10 m 
length of transect 

Lesion count/transect is calculated by coral species and by disease type. 

Disease lesion count = # of lesions within 1 m of transect tape and within 10 m length of 
transect 

Rugosity 
Rugosity = # meters chain used / 10 m of transect 

Sea urchins 
Sea urchins / transect = # sea urchins detected at that transect 

Sea urchins / m2 = (# sea urchins / transect) / 20 m2 

Sea urchin occupancy = (# transects with urchin present) / (total # transects at site) 

20 transect index site and 4 transect extensive sub-site calculations 
The average, standard deviation, and standard error are calculated from the individual transect data 
with the exception of total site coral species richness which calculates the total number of coral 
species detected across the sites (as opposed to average transect coral species richness). 
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Site or management zone with 4-transect extensive sub-sites calculations 
For cases such as Loggerhead Forest with 5 extensive sub-sites of 4 transects each, for only those 
years with 5 extensive sub-sites existing, each site average is calculated. At that point similar 
statistics are calculated as a 20-transect site by using the extensive sub-site averages instead of 
individual transects as the main replicate. When extensive sub-sites are used, individual transects are 
essentially subsamples. 

Exporting data files  
Both the Coral_SFCN_GUID.mdb database and the Disease_Species_List.mdb database export 
summarized data into a MS Excel graphing template  

• ..\data\Graphs\CoralGraphTemplate.xlsm    and also into *.csv files in ..\data\exports\.

Exporting from the Coral_SFCN_GUID.mdb database 
1. In the Coral_SFCN_GUID.mdb database press the “Results” button (Figure SOP 21-1).

Figure SOP 21-1. Screen capture showing “Results” button. 

2. Then click the “Get Results” button on the new form that opens.

3. You will see the message below. Click “OK” (Figure SOP 21-2).
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Figure SOP 21-2. Screen capture message explaining processing time of 5-10 minutes. 

Figure SOP 21.3. Screen capture showing checked results and needing a decision if all data is good 
before proceeding. 

4. The database runs some automatic QA/QC checks on the data and labels it as “Good” or
“Bad” and the query below opens up with any “Bad” data sorted to the top. If any is labeled
“Bad”, stop and investigate. This may be generated by an inappropriate number of points
recorded for the number of sample frames generated or a mismatch between park, site, year,
transect number  in EventID and LocationID and those same values as independent variables.

5. If all is “Good”, then click “Yes” (Figure SOP 21-3). As the data summary step takes a long
time, this prevents this step from proceeding if there are already obvious problems that must
be fixed.
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6. Then click “OK” (Figure SOP 21-4).

Figure SOP 21-4. Screen capture of final form to click before analysis proceeds. 

7. The database then runs all the calculations and proceeds to export data into

a. ..\data\Graphs\CoralGraphTemplate.xlsm

b. Data summarized by transect is exported into “Transect” worksheet.

c. Data summarized by site is exported into “Site” worksheet.

d. Bleaching data summarized by site is exported into “Bleaching” worksheet.

8. The graphing template is opened automatically and the user should open each park page
(VIIS_Graphs, BUIS_Graphs, SR_Graphs, BISC_Graphs, and DRTO_Graphs) and make
sure the graphs and tables automatically updated correctly to include the most recent data.

9. There are a few current year only graphs and associated pivot tables that must be updated
manually each year. These cells are highlighted in yellow. Specifically they involve:

a. Bleaching in the current year. The year must be updated for the table and figure to
update (Figure SOP 21-5).
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Figure SOP 21-5. Screen capture of MS Excel template showing box highlighted in yellow with current 
year that must be updated every year in order for the percent of coral bleached graph to update. 

Figure SOP 21-6. Screen capture of MS Excel template showing box highlighted in yellow with current 
year that must be updated every year in order for each pie chart graph to update. 

b. The optional pie charts graphs (automatically generated but may not be included in
all data summary reports) also must have the year updated (Figure SOP 21-6).

Site HA
Year 2013

Category Pct Cover
Coral 10.0
Gorgonians 9.8
Sponges 1.5
Crustose Coralline Algae 3.4
Turf Algae 39.1
Macroalgae 12.7
Bare Substrate 23.2

10.0

9.8

1.5
3.4

39.1

12.7

23.2

Haulover Reef - 2013

Coral

Gorgonians

Sponges

Crustose Coralline Algae

Turf Algae

Macroalgae

Bare Substrate
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Figure SOP 21-7. Screen capture of MS Excel template showing box highlighted in yellow with current 
year that must be updated every year in order for transect-level summary tables to update. 

c. Transect-level summary tables should also have the same year updated (Figure SOP
21-7).

SITE YZ

Year 2013

StartDate (All)

Avg. Percent Cover Transect
Category 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Coralline Algae 5.9 2.5 0.9 2.1 2.6 3.4 4.3 4.1 2.4 0.7 2.2 0.9 2.6 3.0 15.1 4.4 4.0
Coral 8.2 6.9 4.7 6.1 6.6 4.0 5.8 2.3 1.5 2.3 4.8 2.7 2.9 2.7 15.7 19.5 5.8
Dead Coral w/Turf Algae 28.4 39.5 31.0 26.7 31.4 45.8 43.4 45.6 38.3 29.3 32.6 34.4 37.1 43.8 36.4 33.9 19.3 2
Diseased Corals 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gorgonians 8.2 2.2 2.2 2.8 4.3 2.3 2.5 1.5 3.0 2.9 4.5 3.0 2.0 1.2 4.6 1.3 2.1
Other invertebrates 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Macroalgae 45.2 43.3 32.3 46.3 33.1 33.0 30.2 34.3 30.3 46.3 37.1 51.2 41.7 37.6 22.3 35.6 51.5 3
Other (live) 0.3 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0
Seagrass 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sponges 3.5 3.8 0.9 2.5 4.0 4.0 2.2 1.7 1.5 2.9 3.2 4.2 4.9 2.4 2.6 3.0 4.6

Sand, Rubble,Pavement 0.0 1.3 27.8 13.5 18.0 7.4 11.7 9.9 23.1 15.6 15.7 3.3 7.5 9.5 3.0 2.3 12.6

Zoanthids 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unknown cover 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.3 0.9 0.0 0.3 0.0 0.0

1. Close the graphing template.

2. Data is also automatically exported into *.csv files in  ..\data\exports\.  Open the files up to
make sure the exports worked. Then close them.

• Site_Export.csv

• Transect_Export.csv

Exporting from the Disease_Species_List.mdb database 
1. Open the Disease_Species_List.mdb database. Click the “Reports” Button (Figure SOP 21-

8).

Figure SOP 21-8. Screen capture of Disease_Species_List database “Switchboard” form with “Reports” 
button at bottom of list. 
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2. Click “Run Report” button (Figure SOP 21-9)

Figure SOP 21-9. Screen capture of final form to click before analysis proceeds. 

3. Data are exported into both the CoralGraphTemplate.xlsm and *.csv files. Open both and
make sure the exports worked correctly. Click “OK” in the database (Figure SOP 21-10).

Figure SOP 21-10. Screen capture of form showing analysis has completed. 

Data is also exported into *.csv files in  ..\data\exports\ 

4. Close the graphing template.

Exporting from the RHA_Sites.mdb database 
The primary metric calculated from the rapid habitat assessment database is percent live stony coral 
cover as a step in development of sampling designs. No additional statistical analyses are conducted 
on this data. Data can be exported by:  

1. Open the MS Access database RHA_Sites.mdb.

2. Open the query qry_RHA_Export.

3. Select “External Data” tab and then “Excel”.
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4. Provide a filename and destination and select “Export data with formatting and layout” and
then click “OK”.

5. Repeat for query qry_RHA_transect_export.

6. Repeat for table tlu_species.

Conduct statistics analysis 
This protocol produces a great deal of information and a lot of different analyses are possible both for 
detection of change and for detection of associations with covariates. Only a few of the more 
important analyses are discussed below. 

Statistical analyses have primarily been conducted on % live coral cover, although analyses on 
individual coral species were also conducted pre- and post- the 2005 bleaching event.  

Single Site level analyses 
1. Repeated Measures Analysis of Variance to assess changes among different sampling

periods. Time (i.e., sampling period) and transect are both treated as a class variable. A
binomial distribution is assumed and a standard variance component (default) is used. A
Tukey-Kramer mean separation test is used to look for which specific sampling periods are
significantly different provided the overall test is statistically significant.

This is generally the most flexible analysis approach as there are no assumptions about the
type of change that is occurring, i.e., linear, sudden before/after event, etc. However analyses
2 and 3 below tend to be more powerful at detecting specific types changes through time.

2. Repeated Measures Analysis of Covariance to assess gradual trend increases or decreases.
Time is treated as a regression variable and transect as a class variable. A binomial
distribution is assumed. As time is a repeated measure which may not meet the assumptions
of a typical regression variable, at present a 1st order autoregression variance structure is
used except in a few cases where the model cannot be fitted in which case a standard
variance component structure is used.

Generally this is the preferred analysis conducted annually. While the #1 analysis above is
the most flexible and uses the fewer assumptions, the regression portion of this analysis is
more powerful provided that the actual trend is linear. This analysis is used to test for trends
since the beginning of sampling if no sudden events that affect coral cover have occurred
(e.g., south Florida sites) or after an event such as testing for a trend since 2007 (e.g., USVI
sites) as this is after the bleaching-disease coral dieoff event of 2005-2006.

3. Repeated measures analysis of variance using a contrast analysis to assess changes before
and after an event such as coral bleaching/disease events, major hurricanes, and harmful algal
blooms. Time is treated as class variable and transect as a class variable. A contrast analysis
compares data before versus after the event. A binomial distribution is assumed. With time
treated as a class variable, only a standard variance component (default) structure is used.
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Basically this approach uses the same analysis as 1) above but adds a “contrast” statement to 
combine multiple years before and multiple years after an event to add power to the testing 
for change. This analysis is used infrequently as events occur and generally should only be 
used in cases where an obvious identifiable event has occurred rather than “snooping” in the 
data for possible events and testing for them.  

Before using the contrast statement, the user should review using contrast statements in the 
SAS Help and Documentation and a good statistical analysis book . A good description can 
be found under “The GLM Procedure: Contrast Statement” in the online SAS Help and 
Documentation. 

4. Examination of graphs to look for general trends and spikes in other variables. Not all
variables are assessed for statistical significance at this time but are still presented graphically
with standard error bars. This can then suggest the need for more rigorous statistical analyses.

Use of the statistical program SAS 9.2 is detailed in below. 

A binomial distribution is used in the SAS procedures. However, if for some reason SAS or similarly 
capable statistical package cannot be used, then as variance in percent live coral cover increases with 
the mean, a square root data transformation is recommended before running the analyses.  

Interpretation of changes in gorgonian cover should be made cautiously as heavy wave action can 
cause normally upright sea fans to lie flat and thus temporarily increase their exposed surface area 
during filming. Thus small but statistically significant changes should be evaluated in the light of the 
conditions during filming.   

Preparing the Data Files for SAS Analysis 
1. Insert a dummy record as the first record (2nd line) in each of the Transect_Export and

Site_Export.csv files. This is found in files Transect_Export_DummyLine.csv and
Site_Export_DummyLine.csv.  SAS 9.2 determines how wide to make its variable using the
first 20 lines of data which is not long enough for some variables. The dummy lines provide
the maximum number of characters for each variable so that SAS will assign the correct
maximum size to each variable and not truncate data.

a. To insert the dummy line, open both
…\CoralMonitoring\data\Exports\csv\Transect_Export.csv and
…\CoralMonitoring\analysis\Annual\Scripts\Transect_Export_DummyLine.csv in
MSExcel.

b. Highlight the 2nd line in Transect_Export_DummyLine.csv and press Ctrl-C to copy.

c. Switch to Transect_Export.csv and highlight the second line.

d. Right click and select “Insert Copied Cells”.

e. Repeat the process for Site_Export.csv.
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f. Save these files without changing the filenames.

2. To document the dataset used, copy Transect_Export.csv and Site_Export.csv to

..\CoralMonitoring\Analysis\Annual\YYYYMMDD\

where YYYYMMDD stands for the date of the data export (not the analysis date).

Single Site Repeated Measures Analysis of Variance 
This SAS program reads in the data from  

..\data\Exports\csv\Transect_Export.csv 

deletes the dummy line, and conducts a repeated measures analysis of variance using the standard 
variance components (default) and a binomial distribution.  

The basic elements in the model are 

%coral = Intercept + Transect + Time 

Other response variables such as percent gorgonians can be substituted but only if they are greater 
than zero on the majority of transects.  

1. From a computer with SAS statistical program loaded (currently on the Quantitative
Ecologist’s computer), double-click the SAS program script

Z:\SFCN\Vital_Signs\Marine_benthic_communities\CoralMonitoring\analysis\Annual\Script
s\

CORAL_1_Transect_ANOVA_MeanComparison.sas

NOTE: The SAS program appears to require the user to have administrator privileges on the
computer used and may need to be reinstalled for these to take effect.

2. Then click the submit button  (Figure SOP 21.11). 

Figure SOP 21-11. Screen capture of SAS program window showing “Submit” button. 
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3. To make sure the data was read in correctly, click the “Explorer” tab at the bottom of the
screen and then click the “Libraries” icon (Figure SOP 21-12).

Figure SOP 21-12. Screen capture of SAS window showing location of “Explorer” tab and “Libraries” 
icon. 
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Select the “Work” Library (Figure SOP 21-13). 

Figure SOP 21-13. Screen capture showing location of “Work” library in SAS. 

5. Then select the “CoralDataOnly” icon to open up the data (Figure SOP 21-14). Scroll
through the data to check that the data was read in correctly, that data are in their appropriate
columns, and that names haven’t been truncated (e.g., check sites and eventid’s with the
longest names). Missing data is read in as a ‘ . ‘

Figure SOP 21-14. Screen capture showing selection of “CoralDataOnly” table and examination of the 
data. 

6. Close the data table so it can be read in the analysis.
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7. Click on the Results tab and then on the Output tab to open the Output Window (Figure SOP 
21-15). 

 
Figure SOP 21-15. Screen capture showing “Results” tab and “Output” tab to click in order to view the 
results. 

This allows you to see all the output.  

8. To save the file click “File” → “Save As” and browse to the analysis directory and provide 
the filename and select .rtf. 
…\analysis\Annual\YYYYMMDD\Coral_1_Transect_MeanComparison.rtf 

Where the directory is the date YYYYMMDD of the export date of the dataset and the name of the 
file is the same as the SAS program with a .rtf file type so it can be easily opened in MS WORD. 

9. Examine the output and pull out the results for the data summary report. An example of the 
analysis results is provided below (Figures SOP 21-16, SOP 21-16B, and SOP 21-17).  
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Figure SOP 21-16. Sample SAS output for program Coral_Transect_1_MeanComparison.sas and 
instructions for interpretation.
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Figure SOP 21-16B Sample SAS output for program Coral_Transect_1_MeanComparison.sas and 
instructions for interpretation, page 2.  
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Figure SOP 21-17. Mean separation tests are conducted using both a standard least square means t-test 
and a more conservative Tukey-Kramer mean separation test to check for significant differences among 
each pair of sampling periods. Here 2004 definitely appears to be different from 2007-2013. 2005 and 
2006 may also be showing differences with later years but differences aren’t as strong. Be wary of a 
single mean separation test showing a difference as this could be due to Type 1 error. 
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Single Site Repeated Measures Analysis of Covariance 
This program tests for a trend from an initial year. It assumes the trend is linear. Thus it can be used 
to test for trends from the beginning of sampling as in the case of AM, BB and DRTO sites. Or 
trends from some event or previous change as in the case of HA, MB, NF, TK, YZ, WSG, SFR 
whose analysis starts at 2007. 

Because time is a regression parameter, date is converted to the variable “DecimalYear” where 

DecimalYear = Current Year + (Day of Year / 365) 

In the SAS program, the year 1999 will be subtracted, making the regression intercept January 1, 
1999. 

1. If continuing from the previous analysis, before running the new program, switch to the “Output” 
window and right-click and select “Edit” -> “Clear all” to clear the output window. Otherwise 
SAS will continue to append new results onto the end of the previous results. 

2. Double-click the SAS program script 

Z:\SFCN\Vital_Signs\Marine_benthic_communities\CoralMonitoring\analysis\Annual\Scripts\C
ORAL_2_Transect_ANCOVA_Regression.sas 

In this program it is important to revise the following lines of code shown in Figure SOP 21-18 
depending on the goals of the analysis.  

 
Figure SOP 21-18. Data input statements that may require adjustment before running the program 
Coral_2_Transect_ANCOVA_regression.sas. 
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The core SAS program is shown in Figure SOP 21-19.  

 
Figure SOP 21-19. The core SAS program statements from the repeated measures analysis of 
covariance program Coral_2_Transect_ ANCOVA_Regression.sas. 

3. Then click the Submit button 

4. To save the output file, click on the “Output” window, and then click “File” → “Save As” and 
browse to the analysis directory and provide the filename and select .rtf. 

…\analysis\Annual\YYYYMMDD\Coral_2_Transect_ANCOVA_Regression.rtf 

Where the directory is the date YYYYMMDD of the export date of the dataset and the name of 
the file is the same as the SAS program with a .rtf file type so it can be easily opened in MS 
WORD. 

An interaction term DECIMALYEAR*SITETRAN can be added to the “model” line for sites with at 
least 6 years of data. However generally this has increased the AIC and does not improve the fit of 
the model so is dropped. However a conservative approach is to run the program with and without 
the interaction term to make sure the results don’t substantially change and whether the AIC drops 
significantly for the more complicated model. In general the more parsimonious model is preferred 
unless there is substantial support for the more complicated model (e.g., AIC decreases by more than 
2 and definitely if decreases by more than 10) 

Results are similar to “Single Site Repeated Measures Analysis of Variance” above except that 
DecimalYear is treated as a regression variable. The program prints out the regression equation. 
Figure 21-20 shows the regression parameter estimate for DecimalYear which is useful for 
determining the direction and magnitude of change and DecimalYear under the Type III Test of 
Fixed Effects which gives the correct estimate of probability. Dates MUST be in order or the 
autoregression will not work right.   



 

SOP 21-26 

Figure SOP 21-20. Key points to look at in output for Coral_2_Transect_ ANCOVA_Regression.sas. 

Contrast analysis before / after major events 
Before using the contrast statement, the user should review using contrast statements in the SAS 
Help and Documentation and a good statistical analysis book . A good description can be found 
under “The GLM Procedure: Contrast Statement” in the online SAS Help and Documentation. 

This program can be used for before/after event analysis and must be done one site at a time as the 
sampling date history of most sites is different. The program uses EventID rather than DecimalYear 
and Dates must be sorted in order as the Contrast statement must be set up on an ordered parameter.  

1. Double-click SAS program script 
Z:\SFCN\Vital_Signs\Marine_benthic_communities\CoralMonitoring\analysis\Annual\Scripts\C
ORAL_3_Transect_CONTRAST.sas 
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The data input portion of the program is used to select for a single site for analysis. Each site must be 
analyzed separately as the sampling history for most sites is different (Figure SOP 21-21). 

 
Figure SOP 21-21. Data input statements that may require adjustment before running the program 
Coral_3_Transect_CONTRAST.sas. 

The core analysis portion of the SAS program is shown in Figure SOP 21-22. This allows 
comparison of the sampling periods shown in Table SOP 21-4.  
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Figure SOP 21-22. The core SAS program statements from the contrast analysis program 
Coral_3_Transect_CONTRAST.sas. 

Table SOP 21-4. Example of Contrast Analysis Weighting for South Fore Reef. 

Event Group Sampling Event ID Contrast Weight 

Pre Bleach/Disease Event BUIS_CoralVideo_20020226 -2 

BUIS_CoralVideo_20030225 -2 

BUIS_CoralVideo_20040325 -2 

BUIS_CoralVideo_20050201 -2 

Not included (during event) BUIS_CoralVideo_20051107 0 

 BUIS_CoralVideo_20060313 0 

Post Bleach/Disease Event BUIS_CoralVideo_20070205 1 

BUIS_CoralVideo_20080211 1 

BUIS_CoralVideo_HD_20090215 1 

BUIS_CoralVideo_HD_20100125 1 

BUIS_CoralVideo_HD_20101005 1 

BUIS_CoralVideo_HD_20110208 1 

BUIS_CoralVideo_HD_20120210 1 

BUIS_CoralVideo_HD_20130204 1 
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Figure SOP 21-23. Box shows the lines to look for in the Output window. This is the Contrast Analysis 
results. 

Multi-site analyses 
Index sites with multiple 4-transect extensive sub-sites are analyzed by first taking the average of 
each extensive sub-site and then using those averages in the analyses. Otherwise computations are 
similar to what is described above.  

The programs are found in 
• …\CoralMonitoring\analysis\Annual\Scripts\Coral_4_Site_ANOVA_MeanComparison.sas 
• …\CoralMonitoring\analysis\Annual\Scripts\Coral_5_site_ANCOVA_Regression.sas 

Each program only analyzes 1 zone or index site with multiple extensive sites at a time. The program 
has separate lines to select the appropriate sites. Adding a “*” at the beginning of the line causes SAS 
to ignore the line. Delete the “*” makes SAS include the line in its analysis (Figure SOP 21-24) 
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Figure SOP 21-24. Box shows the lines to change to analyze different multiple extensive sites within 
DRTO. 

The highlighted line is considered active while the other sites will not be analyzed. The program 
needs to be re-run 4 times with the appropriate extensive sites active each time to analyze 
Loggerhead Forest, Santas Village, Inside RNA and Outside RNA. 

Otherwise reading the output is similar to the associated single-site analysis described above. 

Multiple 20-transect index sites can also be combined as long as it is clear during reporting that the 
statistical inference is only to those sites as these sites were not selected randomly within the park. 
This proved to be necessary during single coral species analyses following the 2005 
bleaching/disease outbreak event as the power to detect change for some individual coral species was 
low and many transects had zero percent cover which is problematic for statistical analyses. By 
averaging the data at a site level and then using each site as a replicate, the problem of zero-inflated 
data can be avoided.  

Combining of multiple 20-transect index site data for analysis of algal variables should be 
approached with caution as algal cover changes seasonally and 20-transect index sites are typically 
monitored during different months of the year. A combined variable of “turf algae + macroalgae + 
bare substrate” may be used instead to avoid this problem as it should be more consistent throughout 
the season. 
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Assess stoplight condition 
This step is optional at the discretion of the Network Program Manager, Regional Program Manager 
and each park’s Resource Management Chief and Superintendant. Applying the use of stoplights in a 
data summary report will likely trigger a requirement for additional “appropriate level of review” as 
hard thresholds for determining the different status have not been determined and assessments are 
still to some extent qualitative. 

Each reef or focal area is summarized using a stoplight condition indicator. This is part of a national 
effort focused on state of the parks reporting. 

Check Z:\SFCN_Publications\ReportGuidelines\Stoplight_Symbols\ for new guidance. In general the 
symbols are defined in Table SOP 21-5 below 

Table SOP 21-5. Symbol Key Legend to use in MS Word reports. 

Condition Status Trend in Condition 
Confidence in 
Assessment 

 

 Resource is  in Good C onditi on 

Resource is in Good 
Condition 

 
Conditi on is Improvi ng 

Condition is Improving 
 

High 

High 

 
 Warrants  

Moderate Concern 

Resource warrants 
Moderate Concern  

Conditi on is U nchanging 

Condition is Unchanging 
 

Medi um 

Medium 

 
Warrants  

Significant Concern 

Resource warrants 
Significant Concern 

 
Conditi on is D eteri orati ng  

Condition is Deteriorating 
 

Low 

Low 

 

Examples of how the symbols should be interpreted: 

Symbol 
Example Verbal Description 

 
Resource is i n good conditi on; conditi on is i mpr oving; high confidence i n the assess 

Resource is in good condition; its condition is improving; high confidence in the assessment. 

 
Conditi on of resource warrants  moderate concern; condition is  unchanging; medium 

confidence in the assessment. 

Condition of resource warrants moderate concern; condition is unchanging; medium confidence in 
the assessment. 

 
Conditi on of resource warrants  significant concer n; trend in condition is  unknown or not 

applicabl e; l ow confidence in the assessment. 

Condition of resource warrants significant concern; trend in condition is unknown or not applicable; 
low confidence in the assessment. 
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Symbols to use in MS Word Reports  
The symbols in Table SOP 21-6 can be cut and pasted into reports and already have alternate-text 
embedded. 

Table SOP 21-6. Complete table of symbol combinations ready to use for reports. 

Icon Icon Icon Icon Icon Icon Icon Icon 
 

 
Resource is i n good conditi on; conditi on is i mpr oving; high confidence i n the assessment. 

 

 
Resource is i n good conditi on; conditi on is unchanging; high confidence i n the assessment. 

 

 
Resource is i n good conditi on; conditi on is deterior ati ng; high confidence in the assessment. 

 

 
Resource is i n good conditi on; tr end i n conditi on is unknown or not applicabl e; high confi dence 

in the assessment. 

 

 
Conditi on of resource warrants  moderate concern; condition is  improvi ng; high confi dence i n the 

assessment. 

 

 
Conditi on of resource warrants  moderate concern; condition is  unchanging; high confi dence i n 

the assessment. 

 

 
Conditi on of resource warrants  moderate concern; condition is  deterior ating; high confi dence i n 

the assessment. 

 

 
Conditi on of resource warrants  moderate concern; trend in condition is  unknown or not 

applicabl e; high confidence in the assessment. 
 

 
Resource is i n good conditi on; conditi on is i mpr oving; medium confi dence i n the assessment. 

 

 
Resource is i n good conditi on; conditi on is unchanging; medium confi dence i n the assessment. 

 

 
Resource is i n good conditi on; conditi on is deterior ati ng; medi um confidence in the assessment. 

 

 
Resource is i n good conditi on; tr end i n conditi on is unknown or not applicabl e; medium 

confidence in the assessment. 

 

 
Conditi on of resource warrants  moderate concern; condition is  improvi ng; medium confi dence in 

the assessment. 

 

 
Conditi on of resource warrants  moderate concern; condition is  unchanging; medium confi dence 

in the assessment. 

 

 
Conditi on of resource warrants  moderate concern; condition is  deterior ating; medium confi dence 

in the assessment. 

 

 
Conditi on of resource warrants  moderate concern; trend in condition is  unknown or not 

applicabl e; medi um confidence in the assessment. 
 

 
Resource is i n good conditi on; conditi on is i mpr oving; low confi dence i n the assessment. 

 

 
Resource is i n good conditi on; conditi on is unchanging; low confi dence i n the assessment. 

 

 
Resource is i n good conditi on; conditi on is deterior ati ng; low confidence i n the assessment. 

 

 
Resource is i n good conditi on; tr end i n conditi on is unknown or not applicabl e; low confi dence in 

the assessment. 

 

 
Conditi on of resource warrants  moderate concern; condition is  improvi ng; l ow confidence in the 

assessment. 

 

 
Conditi on of resource warrants  moderate concern; condition is  unchanging; l ow confidence in 

the assessment. 

 

 
Conditi on of resource warrants  moderate concern; condition is  deterior ating; low confi dence i n 

the assessment. 

 

 
Conditi on of resource warrants  moderate concern; trend in condition is  unknown or not 

applicabl e; l ow confidence in the assessment. 
 

 
Conditi on of resource warrants  significant concer n; condition is i mprovi ng; high confi dence in the 

assessment. 

 

 
Conditi on of resource warrants  significant concer n; condition is unchanging; high confi dence in 

the assessment. 

 

 
Conditi on of resource warrants  significant concer n; condition is deteriorating; high confi dence i n 

the assessment. 

 

 
Conditi on of resource warrants  significant concer n; trend in condition is  unknown or not 

applicabl e; high confidence in the assessment. 

    

 

 
Conditi on of resource warrants  significant concer n; condition is i mprovi ng; medi um confidence in 

the assessment. 

 

 
Conditi on of resource warrants  significant concer n; condition is unchanging; medi um confidence 

in the assessment. 

 

 
Conditi on of resource warrants  significant concer n; condition is deteriorating; medium 

confidence in the assessment. 

 

 
Conditi on of resource warrants  significant concer n; trend in condition is  unknown or not 

applicabl e; medi um confidence in the assessment. 

  

 

 
Current conditi on is unknown or  indeter minate due to inadequate data, l ack of reference value(s) 

for comparati ve purposes, and/or insufficient expert  knowl edg e to r each a more specific  
conditi on deter minati on; tr end i n conditi on is unknown or not applicabl e; l ow confidence in the 

assessment. 

 

 

 
Conditi on of resource warrants  significant concer n; condition is i mprovi ng; l ow confidence in the 

assessment. 

 

 
Conditi on of resource warrants  significant concer n; condition is unchanging; l ow confidence in 

the assessment. 

 

 
Conditi on of resource warrants  significant concer n; condition is deteriorating; l ow confidence in 

the assessment. 

 

 
Conditi on of resource warrants  significant concer n; trend in condition is  unknown or not 

applicabl e; l ow confidence in the assessment. 
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Table SOP 21-7. Examples of the stoplight indicator symbols applied to various reefs in SFCN. 

Indicator of 
Condition Specific Measure 

Condition 
Status/ 
Trend 

Rationale and Data Sources for Resource 
Condition 

Reference 
Condition and 
Data Source 

South Fore 
Reef Coral 
Reef 
Condition 

Primary= % live 
stony coral cover; 
Secondary= algal, 
sponge, & soft coral 
cover, sea urchin 
density, disease 
area, disease 
prevalence and 
water temperatures 

 

Live stony coral cover =8.1%. Reef still not 
recovered from the large drop in the 2005 
bleaching/disease event. However a small 
upward trend has been detected since 2007.  
(SFCN data analysis 2013.) 

Pre 2005 
bleaching event 
coral cover= 
19.8% (sampled 
2/1/2005; SFCN 
database) 

Bird Key 
Coral Reef 
Condition  

Live stony coral cover =10.1%(6/21/2013) 
shows a significant drop in live stony coral 
cover since SFCN began monitoring the reef 
in 2004 (24% loss of existing cover). 
However since 2007, percent cover has 
remained relatively constant (SFCN data 
analysis 10/23/2012.) Historical work (Jaap 
et al. 1989; Dustan, 1985; Wheaton et al. 
2007) suggests this reef is much lower in 
coral cover that in the recent past. 

Historical work 
(Jaap et al. 
1989; Dustan, 
1985; Wheaton 
et al. 2007) 
suggest this 
reef had much 
higher coral 
cover in the 
recent past 
(~ 40% in 
1975). 

Loggerhead 
Forest Coral 
Reef 
Condition  

Average stony coral cover = 
25.4%.(6/20/2013) 3 additional 4-transect 
sites were added in 2012 to 2 existing sites 
for a total of 5 sites. Paired t-tests with 2012 
data showed a small but statistically 
significant drop in coral cover in 2013 
although total coral cover remains above 
20%. (SFCN data analysis 10/25/2013) 
Chronic coral disease continues to degrade 
coral cover at this site. (SFCN pers. obs.) 
The combination is the justification for the 
yellow rating. 

2012 cover= 
26.4% 

Ball Buoy 
Reef 
Condition  

Live stony coral cover = 6.4% (sampled 
10/10/2012) and is not significantly different 
from 2004 so no trend has been detected. 
(SFCN data analysis 10/25/2013.) 

Reference 
condition under 
development by 
looking at  
available 
historical data 
and reports. 

 

The use of these symbols in reporting is evolving and thus the following should be taken as general 
guidance but may be changed as guidance from the national I&M program changes. The guidance 
from SFCN superintendents and resource management chiefs is that they wish SFCN to take this step 
of stoplight indicator symbols with the caveat that the rationale must be clear, transparent, and easy 
to understand. 

1. The marine ecologist, fisheries biologist, and quantitative ecologist summarize the results 
into a “stoplight” indicator symbol (e.g., Table SOP 21-6) based upon a qualitative 
assessment of all the data with a primary focus on the current live stony coral cover 
compared with initial estimates of coral cover and/or historical assessments of coral cover 
where available. Trends are assessed as statistically significant changes in coral cover since 
the beginnings of data collection or from a major event (e.g., major bleaching disease event 
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in USVI in 2005). SFCN is working to find old coral monitoring data sets to better assess 
current reef status against historical reef conditions as well as against conditions at the 
initiation of monitoring. Some historical data is already available for Yawzi Reef, Newfound 
Reef, Bird Key Reef, and Salt River. However for cases such as BISC where the status of the 
coral reef historically is unknown and a way to assess current condition has not been 
developed, the state of the reef is not provided and only a trend arrow is given. See Table 
SOP 21-6 for a range of examples. 

Create Data summary report 
For the first year, a sample data summary report has been included in Appendix K and can be used as 
a template for creating the first data summary reports for all parks. 

In subsequent years, the easiest approach will be to simply edit the previous year’s data summary 
report as it will have received formatting review from the WASO office and any problems will have 
been fixed. The wording of the introduction and methods section require only changes to reference 
the specific monitoring of that year.   

However if a new NRDS template has been released from the WASO office, then the contents of the 
most recent data summary will need to be cut and pasted into the new template and updated.   

1. Check to make sure no new data summary templates (NRDS) have been released by checking 

http://www.nature.nps.gov/publications/nrpm/nrrnrtr.cfm 

If the date on the latest template is after the publication date of the previous version of the data 
summary, then the contents will need to be shifted to the new format. This helps ensure the report 
meets all NPS requirements. 

2. If there is no new template, then simply save last year’s report with a new name and update the 
report methods with specific sample dates, personnel, and any specific changes from that year. 
Open the trip report to assist.  

3. Update Table 1 using the exports in the CoralGraphTemplate.xlsm and from the water 
temperature graphing template in 

Z:\SFCN\Vital_Signs\Marine_benthic_communities\Water_Temperature\data\Graphs\Graphing_templ
ate_PARKCODE.xlsm 

4. Update the stoplight condition assessments for the reef based upon the existing coral cover, 
trends detected in the statistical analysis, and any other relevant information, e.g., spike in coral 
disease, algal bloom, etc. 

  



 

SOP 21-35 

Appendix K_A—E in Data Summary Template. 
5. Copy and paste the new figures in 

Z:\SFCN\Vital_Signs\Marine_benthic_communities\CoralMonitoring\data\Graphs\ 
CoralGraphTemplate.xlsm 

to replace the existing ones in the report.  

a. Go to the PARKCODE_Graphs tab in the worksheet 
b. Select all the graphs together that will appear on a single page by clicking on a graph, 

pressing and holding the CTRL key while clicking to select the remaining graphs. Press 
CTRL-C to copy the graphs. Go to the data summary report and “Paste” in as a “Picture”.  

 

 
Figure SOP 21-25. Screen capture showing the “Picture” option under the “Paste” menu. 

c. Right click on picture. Select “Format Picture” (Figure SOP 21-26) then “Alt Text”. 
Copy and paste the Figure description under the Title and the Description (Figure SOP 
21-27). Do not include the Figure number, i.e., “Figure A-2”, so that if figures numbers 
are added or changed, the Alt-Text does not need to be updated as well. Instead if desired 
you can add “Graph of” or “Figure of” to the text if the caption is not self-explanatory. 
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Figure SOP 21-26. Screen capture showing “Format Picture” on menu. 
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Figure SOP 21-27. Screen capture showing where to enter alternate text.  
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6. Replace the tables. 

a. Go to the data summary report and click somewhere on the table to be replaced. Click on 
the small cross that appears in the left hand corner (Figure SOP 21-28). Right click and 
select “Delete Table. 

 
Figure SOP 21.28. Screen capture showing small cross to click to highlight an entire table for deletion. 

b. Go to the graphing template and highlight the table to be copied and press CTRL-C. 

c. Select “Paste” and then select “Keep source formatting”. 

d. This will paste in the table with as little reformatting work required as possible. 

7. Update all tables and graphs. 

Appendix K_F.  
8. Update Appendix K_F. Appendix K_F is assembled similar to the other appendices except the 

graphs are pasted in from 

Z:\SFCN\Vital_Signs\Marine_benthic_communities\Water_Temperature\data\Graphs\ 
Graphing_Template_PARKCODE.xlsm 

using worksheets PARKCODE_Graphs and PARKCODE_HiLoGraph. 

508 Compliance 
9. Make sure the publication meets 508 Compliance requirements.  Using the latest NRDS template 

and following the self-contained instructions will meet most of these requirements. In addition: 
 
19. Tables must be in MS Word table format. They cannot be images of a table, or still in MS 

Excel or SigmaPlot, or set-up using "typewriter techniques," e.g., using spaces and tabs on a 
regular line of text to create "columns." 

20. Tables cannot be wider than the page margins. 
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21. Images must have alternate text. 

22. Images, text boxes, etc. must also stay within the existing page margins. 

For additional details on adding alternate text or formatting tables, etc., please see the guidance 
in: 

Z:\SFCN_Publications\ReportGuidelines\508_Compliance\IM_PDF_Accessibility_Using_MSWord.pdf 

Or any more recent guidance on 

http://www.nature.nps.gov/publications/nrpm/nrrnrtr.cfm 

Revision Log 
Revision 
Date 

Author Changes Made Reason for Change New version # 

1999 Jeff Miller Summaries of percent cover by 
major benthic category by site 
(stony coral, gorgonians, 
macroalgae, crustose coralline 
algae, dead coral with turf algae, 
sponges, bare substrate, 
zoanthids, other). Calculated as 
total number of points in category 
divided by total number of valid 
points on transect. Points falling 
on equipment (wand, tape, slate) 
or in shadow were considered 
invalid and not included in percent 
cover calculations. Summaries 
were calculated using an MS 
Excel template. 

This is the basic summary around 
which the protocol was designed. 
Points falling on wand, tape, slate 
or shadow cannot be determined 
what type of benthos they include 
and thus are thrown out. Unknown 
points are generally determinable 
to not be coral or gorgonians or  

1.00 

2005 Andrea 
Atkinson 

Added trend analysis using 
Analysis of Covariance using SAS 
Proc Mixed procedure and 1st 
order autoregressive covariance 
structure and a square root 
transformation of the data.  
Basic calculations for coral 
disease lesion count and area 
added. 
Miller, J., E. Muller, C. S. Rogers, 
R. Waara, A. Atkinson, K. R. T. 
Whelan, M. Patterson, B. Witcher. 
2009. Coral disease following 
massive bleaching in 2005 causes 
60% decline in coral cover on 
reefs in the US Virgin Islands. 
Coral Reefs 28: 925-937. 

Using 1st order autoregression for 
a trend analysis is a cautious 
approach to trend analyses for 
time related biological data which 
in general often show serial 
autocorrelation. 

1.01 
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Revision 
Date 

Author Changes Made Reason for Change New version # 

2006 Andrea 
Atkinson 

Added before/after contrast 
analysis. 
Added multi-site analysis variation. 
Miller, J., E. Muller, C. S. Rogers, 
R. Waara, A. Atkinson, K. R. T. 
Whelan, M. Patterson, B. Witcher. 
2009. Coral disease following 
massive bleaching in 2005 causes 
60% decline in coral cover on 
reefs in the US Virgin Islands. 
Coral Reefs 28: 925-937. 

Allows comparison of before/after 
events at sites. 
Allows combining of results from 
multiple sites to test hypotheses 
with greater power and precision. 
However caution must be used 
about applying the results. 

1.02 

2014 Brian 
Witcher 

New export performing many 
calculations needed to create 
transect level summaries and site 
level summaries added as 
“Results” button 

Steps previously done in MS Excel 
were added into database 
including many QA/QC checks, 
and summary calculations that 
then allowed relatively easy export 
to summary graphs of coral, 
gorgonians, algae, etc. 

1.03 

2014 Andrea 
Atkinson 

Switched to using a binomial 
distribution instead of a square 
root transformation and used SAS 
Proc Glimmix. Restricted use of 
1st order autoregressive 
covariance structure to linear 
regression analyses only.  
Created ready-to-go SAS analysis 
program code that can be used 
with minimal changes. 5 different 
analysis approaches offered 
depending on whether regression, 
individual sampling event mean 
comparisons, before/after contrast 
analysis, and multi-sub-site within 
a site analysis desired.   
Calculations for coral disease 
prevalence, species counts, 
diadema counts, and rugosity 
added to export graphs and 
summary tables. 

SAS has capability of using a 
binomial distribution although 
programming is more complicated. 
Using the actual data structure is 
preferable to using transformed 
data.  

1.04 

January 
2015 

Andrea 
Atkinson 

SOP written to meet NPS I & M 
Program standards. 

Tied to I & M 2.00 version of 
protocol. 

2.00 
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 22 
Archive of files—Version 2.00  
Summary 
Describe the steps for how each of the types of data and information associated with this protocol 
will be archived. 

Overview 
Secure data archiving is essential for protecting data files from corruption. Several different types of 
archiving are involved with this protocol. Two types of files are stored on Blu-ray disks and 
transferred to the SFCN Conference Room: 

• Video files  

• Video frame image files with dotting 

This occurs once analysis is completed by the video analyst. 

Other field data that is archived are: 

• Physical datasheets 

• Scanned datasheets 

The other types of files that are archived include: 

• Databases 

• Exported flat files 

• Disease photos 

• Protocol and associated analysis scripts 

• Data summary reports 

Archiving typically occurs in December/January of each calendar year, although video files are 
stored on Blu-ray disks immediately upon download. 
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Table SOP 22-1. File types and method of archiving. 

File Type Tape Blu-ray Disk or other network 
storage* 

Server Archive 
Folder 

IRMA 

Video files X X --- --- 

Video frame image files w/ 
dotting 

--- X --- --- 

Disease photos --- --- X X (NPS 
only) 

Datasheets --- --- X X (NPS 
only) 

Databases --- --- X X (NPS 
only) 

Exported flat files --- --- X X  

Protocol  --- --- X X  

Analysis scripts --- --- X X  

Data summary reports --- --- X  X  

* SFCN will continue to update long-term storage with the best available affordable technology. 
 

Archiving Video Files and Dotted Video Images 
The original video tapes are stored in the SFCN Conference Room on the Marine Benthic 
Communities shelf and/or drawer.  

To save server space, video files are copied to Blu-ray disks and/or other long-term network storage 
after use and will not be maintained long term on the server. Discs are labeled as “Video”, site, 
month and year sampled, and if only a partial site, then include transect numbers and/or extensive 
sub-site numbers as relevant and stored together with the video transcript log in the SFCN 
Conference Room on the Marine Benthic Communities shelf and/or drawer. 

Similarly dotted video images are copied to Blu-ray disks after use and labeled as “Dotted images”, 
site, month and year sampled, and if only a partial site then include transect numbers and/or 
extensive sub-site numbers as relevant and stored in the SFCN Conference Room on the Marine 
Benthic Communities shelf and/or drawer. Generally these will be kept on the SFCN DROBO server 
as long as there is space, but once space is an issue these files may be deleted after it is confirmed 
that they have been archived. 

Archiving Datasheets 
Florida physical datasheets are stored in the SFCN conference room in a 3 ring binder on the Marine 
Benthic Communities shelf.  

The scanned copies of the datasheets will be copied from the folder 

• Z:\SFCN\Vital_Signs\Marine_benthic_communities\data\DataSheets\Park\ to 
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• Z:\SFCN_Archive|Vital_Signs\Marine_Benthic_Communities\CoralMonitoring\YYYY\ and 
_YYYY appended to each file name. 

Copies for the scanned datasheets from the USVI will also be copied to the same folder on an annual 
basis. 

Archiving Databases 
Annual archiving for these files starts once the Marine Ecologist or designated project lead has 
affirmed that the appropriate QA/QC procedures for a calendar year’s data are complete and has 
notified the Network Data Manager that the databases are ready for archiving. In most years this will 
include: 

• Coral_SFCN_GUID.mdb 

• Disease_Species_List.mdb (see note below about archiving disease photos first) 

However in years where sampling design occurs the RHA database is also archived: 

• RHA_Sites.mdb 

The metadata is updated within each database. This includes updating any new field descriptions, 
table descriptions, query descriptions, form descriptions, etc.  

At this point the network data manager places a copy of the databases into the folder within the 
archive directory on the network server:  

• Z:\SFCN_Archive\Vital_Signs\Marine_benthic_communities\CoralMonitoring\YYYY\ and 
the year _YYYY is appended to their respective names.  

A copy of the databases is also uploaded to http:// Irma.nps.gov and stored as “NPS ONLY”. For 
details of uploading files to IRMA, please see https://irma.nps.gov/content/help/datastore/index.aspx 

Once the data are archived, any changes made to the databases must be documented in an edit log 
and an electronic version the database is maintained in a read-only format on the program server. 

Archiving Exported Flat Files 
Flat files are exported from the Coral_SFCN_GUID.mdb database and from the 
Disease_Species_List.mdb (see steps in SOP 21) and the associated metadata files are updated. 
Typically the only changes to the metadata necessary are changes associated with the protocol 
version number and data date range. 

The metadata files and flat files are stored together in a zip file 

• Coral_Park_YYYY.zip 

This is a format that can easily be sent in response to data requests. 

https://irma.nps.gov/content/help/datastore/index.aspx
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A copy of the flat file zip folders is also uploaded to http:// Irma.nps.gov and stored as “PUBLIC”. 
For details of uploading files to IRMA, please see 
https://irma.nps.gov/content/help/datastore/index.aspx 

Archiving Disease Photos 
Disease photos are archived by first cutting and pasting photos using Thumbsplus 7.0 to the archive 
directory. Then proceed to move the archive version of the database to the archive directory. This is a 
task for the SFCN Data Manager who is familiar with manipulating locations of photos within 
ThumbsPlus.  

Archiving Protocol and Associated Analysis Scripts 
The version of the protocol used that year, even if changes are still in draft form and not formally 
published, is archived in the same folder. If there are changes to the protocol that were made that 
year but not yet included in the formal document, these should be described in a readme file: 

• Coral_Protocol_Readme_YYYY.docx  

This document does not need to be formal but should be read by someone else in the office to make 
sure it is understandable and contains no obvious errors. 

SAS and/or R analysis scripts used during the year should be copied to the folder. 

Archiving Data Summary Reports 
Data summary reports are archived once they are published in the Natural Resource Report Series 
and their report numbers received. PDF versions of data summary reports are copied to the same 
archive folder described above and loaded to IRMA and made available to “PUBLIC” upon 
publication. The SFCN product tracking database is updated. 

• Z:\SFCN_Archive\SFCNProductTracking_20130725.mdb 

Server Archive 
Backup copies of the folders containing data and archives on the SFCN server are maintained at the 
south Florida office and at the I&M Washington Office in Denver, CO.  

Sensitive information 
The only sensitive information that requires special attention is location of black coral (Antipatharia) 
and submerged cultural resources. In the unlikely event that black coral appears on an SFCN transect, 
data sets made available to the general public will have black corals presence replaced with UNK 
(unknown). If submerged cultural resources are observed or captured on video, this will be brought to 
the attention of the relevant park management. 

However, over the 18 years this protocol has been in use, neither black coral nor submerged cultural 
resources have been captured on video or recorded as data. Black coral is typically at deeper reefs 
than SFCN monitors. 

https://irma.nps.gov/content/help/datastore/index.aspx
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South Florida/Caribbean Network 
 
National Park Service 
Inventory and Monitoring Division  

Standard Operating Procedure 23 
Revising the Protocol—Version 2.00 
Summary 
Define how changes in the protocol will occur and how they will be tracked. Changes can be 
suggested at any time following the procedures outline below. 

Procedures 
Once published in the Natural Resource Report Series, the protocol “Coral Reef Monitoring 
Protocol” can only be modified through the use of a versioning system with the following guidance. 
Changes will be designated as minor (e.g., software update or change) or major (e.g., install a 
monitoring site, modification of sampling frequency). 

1. Protocols edits and versioning are tracked in the revision log attached to the narrative and 
each SOP. Major changes result in an update by whole numbers (i.e., version 1.0, version 2.0, 
etc.) and minor changes by hundredths (e.g., version 1.01, version 1.02, etc.). Record the new 
version number, date of revision, author of the revision, describe the change, and provide a 
rationale for the change. The version number used for the narrative and the SOPs will not 
stay synchronized. As some SOPs and/or the narrative and not others are updated, the version 
numbers will diverge. 

2. All major changes must first be approved by appropriate network and park staff, including 
the network program manager and data manager and then sent to the regional program 
manager with a summary of changes and recommendation for whether additional scientific 
review is recommended. The regional program manager will determine if additional external 
scientific review is necessary. In general, minor changes to the protocol will only require in-
house review by network staff (e.g., editing, formatting, switch to new software or 
comparable technology changes that don’t fundamentally affect sampling design or data 
interpretation) followed by submission to the regional program manager for approval. Major 
changes in the protocol may require external review by subject matter experts (e.g., 
fundamental changes in sampling design, field methods).  

3. If any modifications are made to the document that incorporates expanding the study to other 
areas (creating new monitoring sites beyond established ones) then there should be an 
included discussion of NEPA and NHPA review and compliance. 



 

SOP 23-2 

4. Once approved for publication, the narrative, if revised, is submitted to the national I&M 
publication manager for formatting review and a new report number. The SOPs can be 
published to IRMA without obtaining a new report number. 

5. The data manager is informed about the changes to the protocol so the new version numbers 
can be incorporated in the project database metadata, reports, etc. The data manager may 
need to edit the database if the changes affect the database structure. 

6. The new protocol version is posted on the SFCN website and http://irma.nps.gov, the 
National Inventory and Monitoring Program protocol database is updated, and copies are 
forwarded to the parks and all people/organizations known to be working with the previous 
version of the protocol. 

Revision Log 
Revision 
Date 

Author Changes Made  Reason for Change New version # 

January 
2015 

Andrea 
Atkinson 

SOP added to protocol to meet NPS I 
& M Program standards. 

Tied to I & M 2.00 version of 
protocol. No version with legacy 
protocol. 

2.00. 
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