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1.0 | NTRODUCTI ON

1.1 Background

The continental shelf off southwestern Florida is an area of
increasing interest to industry engaged in offshore petrol eum expl oration
and devel opnent. However, until recently, little was known of the
benthic habitats and biota of the shelf and the possible inmpacts of
of fshore petroleumrelated activities on them The Mnerals Minagenment
Service (MMS), as the agency designated to |ease submerged Federal |ands
and supervise oil and gas exploration, developnment? and production
activities, has funded a multi-year series of studies of sout hwest
Florida shelf benthic habitats under the mMMs Environnental Studies
Program  The objectives of the program are: (1) to obtain data
concerning the environnental inpacts of petroleum exploration and
production activities on the outer continental shelf (ocs), and (2) to
provide relevant information to MVS decisionmakers, Who are charged with
the prediction, assessment, and managenent of those inmpacts.

A major environmental concern in relation to proposed drilling on
the west Florida shelf centers on the w despread occurrence of “live
bottont areas, which are defined as:

“ .seagrass comunities; or those areas which contain biological
assenbl ages consisting of such sessile invertebrates as sea fans,
sea whi ps, hydroids, anenones, ascidians, Sponges, bryozoans, Of
corals living upon and attached to naturally occurring hard or rocky
formations with rough, broken, or snooth topography; or areas whose
lithotope favors the accunulation of turtles, fishes, and other
fauna” [U S. Departnent of the Interior (uspoi), MV5, 1984].*

Because of the possible sensitivity of these areas to drilling-related
activities, a mgjor goal of the MMS-funded sout hwest Florida shelf
studi es has been to map benthic habitats, including various types of
|ive-bottom areas.

The first two years of the study series, entitled “Southwest Florida
Shel f Ecosystens Study,” included benthic habitat mapping in water depths
of 20 to 200 m (Figure 1) using a combination of bathymetric and
geophysical profiling and underwater television and still camera
phot ography.  The results have been presented in a Mrine Habitat Atlas
{Woodward-Clyde Consultants and Continental Shelf Associates, Inc.,
1983a) . In addition to the mapping, 39 discrete stations were visited in
one or both years to characterize biota and substrate at soft- and
live-bottom | ocations (Woodward-clyde Consultants and Continental Shelf
Associ ates, Inc., 1983b, 1985).

*This definition differs from previous usage in the inclusion (at the

request of the State of Florida) of seagrass communities as |ive bottom
regardl ess of substrate type.
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The “Southwest Florida Shelf Regional Biological Comunities Survey”
was a third-year extension of the previous investigations. The goal was
to map additional areas between and inshore of previous cross-shelf
transects and to examine interesting features noted during the earlier
surveys (Figure 2). As in the two previous years of study, both
habitat mapping and sanpling of discrete stations were involved. This
report is intended to acconpany the third year Marine Habitat Atlas. The
results of the third year study, including station sanpling and habitat
mappi ng, W ll be summarized in the forthcom ng Final Report (Continental
Shelf Associates, Inc., in prep.).

102 Description of the Atlas

The “Southwest Florida Regional Biological Communities Survey”
Marine Habitat Atlas conprises two volunes: the atlas itself and the
acconpanying volume of explanatory text (this volume). Volume 1
contains: (1) a Survey Locations Map (scale=1:500,000) showi ng the
| ocations of all geophysical and underwater television/still camera
transects; (2) an Index Map (scale=11:500,000), which serves as a key to
other atlas nmaps; (3) two Regional Mps of Marine Habitats
(scale=1:500,000) showing the broad distribution of biological
comunities along the survey transects; and (4) 23 detailed Habitat Maps
{scale=1:48,000) sunmmari zi ng navigational post-plot, side-scan, subbottom
profiler, and television data. A legend is provided which clearly
defines all synbols used on the maps. Volune 2 (this volune) provides
nore detail ed discussions of each habitat and substrate type; and
describes the field surveys, mapping procedures, and data analysis.
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2.0 FIELD SURVEYS

The “Southwest Florida Shelf Regional Biological Comunities Survey”
entailed three cruises. Cruise |, conducted during Cctober 1982,
i nvol ved sinultaneous geophysical and renote photographic surveys of
MMS-selected transects for the purpose of habitat mapping and sanpling
station selection. Cruises Il and IIl, conducted during Decenber 1982
and May-June 1983, respectively, were prinarily biological sanpling
crui ses focusing on socft- and live-bottom stations inshore of the 20-m
isobath. During Cruise IIl, some additional remote photographic footage
of a deepwater transect (Transect L; see below for description of
transect |locations) was obtained (photographic coverage was inconplete
due to the loss of the television/still canera sled during Cruise 1).

2.1 Navi gation

Navi gation was acconplished using an EpsCo Loran-C system which
i ncluded a c-Nav XL receiver, a C-Plot-11 10-in. plotter, and an STM
steer-to-neter. When used with proper calibration and signal averaging
and filtering techniques, the Loran-C system has an accuracy of +30 to
60 mand a repeatability of +15to 45 m A Digitec 6410 alphanumeric
printer was interfaced with ‘“tie Loran-C system and recorded the tine
delays from all four available secondary stations at each navigational
fix. A receiver at the navigation console displayed ship location as a
pair of Loran-C time delays to a resolution of 0.1 us. This information
was transferred instantly to both the plotter and a steer-to-neter
| ocated on the ship's bridge. The steer-to-meter continuously displayed
the ship’s position relative to a preplotted transect line. Error
increments were 36 mto the right or left of the transect line.

The Loran-C navigation systemwas calibrated i mediately prior to
Cruise I. Al transect lines had been preplotted and the appropriate
courses programed into the navigational system The navigator conned the
ship by observing the ship’'s progress along the preprogrammed course plot
and issuing instructions to the bridge whenever necessary. Wwhile study
transects were actually in progress, primary navigational fixes were
recorded every 375 m  Two supplenentary fixes were taken between each
set of primary fixes at intervals of approximately 125 m Al
geophysical instrumentation (fathometers, side-scan recorder, and
subbottom recorder) was connected to a renote “mark” button located at
the navigator’s station. Navigational fixes were sinultaneously marked
on all three recordings. Navigational fixes were also recorded verbally
on the sound track generated to acconpany video and still canmera records.
Review of these records and calculation of variances in set-back of the
geophysical and video instrunent packages allowed precise, “real tine”
compari son of photographs, videotapes, and sonographic records.



2.2 Geophysi cal  Survey

2.2.1 Transects Surveyed

The survey pattern selected by the MVS for the 1982 survey
(Figure 3) extended previously sampled transects as follows:

1) Transect B was extended fromthe 20-misobath to the Florida
three-1 eague Iine.

2) Transect C was extended fromthe 20-m isobath to the 82°W
meri di an.

3) Transect D was extended fromthe 20-m isobath eastward a
di stance of 35 km (19 nmi).

4) A portion of Transect E characterized by an unusual algal nodul e
pavement substrate was surveyed again.

5) A north-south transect (G connecting Transects B and D was run
between the 10- and 20-m i sobat hs.

6) North-south transects (H, I, J, and K) were run along the 50-m
isobath between Transects A and E.

7) A north-south transect (L) was run along the outer edge of the
continental shelf in depths of approximtely 150 m between
Transects C and E.

2*2*2  Equi prent  and Procedures

The geophysi cal equi pnent enployed during the surveys
consi sted of:

Depth Sounders: Rayt heon DE~719 and
DE-731 fathometers

Si de- Scan Sonar: Kline 421 with either
the 4225-10 F or
4225-101AF Kline
towfish

Subbottom Profiler: Kl'ine 5325-101 with a
Kline 611 digital
processor and a Kline
431 recorder

A brief description of each systemis given bel ow

Depth Sounders: The Raytheon DE-719 fathometer was used al ong the
nearshore transects of this survey. This instrument is extrenely
accurate in shallow water. Maximm depth range for the DE-719 is 122 m
For the deeper transects of this study, a Raytheon DE-731 fathoneter was
enpl oyed. The DE-731 fathoneter has a maxi numrange of 732 mand an
accuracy level well within the required 5% of total depth specified in

the contract.

Si de- Scan Sonar: The Kline 431 side-scan sonar recorder is a
t hree-channel recorder. One channel displays sonic return from the
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seafl oor on the starboard, another displays sonic return on the port, and
the third displays subbottom profiler data. Although this display
pattern could be configured in a nunber of ways, the nmobst practical

di splay pattern was port signal displayed on port channel, starboard
signal on starboard channel, and subbottom data on the remaining channel
(Figure 4).

Two types of towed, dual beam transducers (towfish) were enployed in
attenpting to resolve various types of biological signatures:

Kline Hori zont al out put Pul se Verti cal
Towf ish  Application Beam Wdth Frequency Length Beam Wdth
4225-10 F Hi gh 0.75" 100 kHz 0.1 ms 40° down
Resol ution 10° hori zont al
4225-101AF  General 1.0° 100 kHz 0.1 nms 40° down
Pur pose i0° horizontal

The high resolution towfish was used in the areas of dense live bottom
al ong the nearshore transects, and in the algal nocdule-Agaricia coral
community along Transect E. The general purpose towfish was used on the
m ddl e shelf transects and on Transect L along the shelf edge.

Subbottom Profiler: The Kline 5325-101 subbottom profiler has an
out put frequency of 3.5 kHz, pul se length of 0.4 ms, and a conical beam
wi dth of 50° angled straight down. Its calculated resolution is
approximately 0.6 min carbonate sand. The Kline 611 digital processor
was used to expand the subbottom profiler’s signal for display. The
expanded signal contained only the top 25 m beneath the seafl oor
(Figure 4).

2.2.3 Data Coll ected

Table 1 summari zes the coverage of geophysical data collected
along the transect lines surveyed during the “Southwest Florida Shelf
Regi onal Biological Conmmunities Survey.” Nearly 500 km (270 nmi) of
si mul t aneous geophysi cal and vi deotape data were recorded during
Cruise |I. Ceophysical coverage of Transect L was not conpleted due to
rough seas encountered at the end of Cruise |I; about half of the transect
length was traversed. Al collected data including sonograns, profiles,
fathometer traces, and scientific |ogs were catal oged and returned to
the office for analysis. These data have been forwarded to the MVB Cul f
of Mexico OCS Regi on, Metairie, LA

2.3 Underwater Television and Still Canmera Survey

2.3.1 Transects Surveyed

Phot ographi c data were collected concurrently with
geophysical data during Cruise I, and the same transects were surveyed.
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TABLE 1. SUMMARY OF GEOPHYSI CAL AND TELEVI SI OV STI LL CAMERA COVERAGE OF THE
“SQUTHWEST FLORI DA SHELF REG ONAL BI OLOG CAL COVMUNI TI ES SURVEY”

TRANSECTS.
Ceophysi cal Coverage Television/Still Camera Coverage
Transect km nm km nm
B 26 14 26 14
(ext ensi on)
c 24 13 27 14*5
(extension)
D 56 30 56 30
(extension)
E 9 5 9 5
(repeat)
G 130 70 130 70
H 37 20 37 20
| 41 22 41 22
J 35 19 35 19
K 44 24 44 24
L 62 33.5 133 72
Tot al 464 250.5 538 290.5

Val ues are approximate and are expressed to the nearest kilometer or half
nautical mle.

10



The television/still canera sled was |ost along Transect L during
Cruise I, but the renmmining photographic footage of the transect was
obtained during Cruise III.

2.3.2 Equipnent and Procedures

Video footage of the seafloor and benthic biota was recorded
using a Hydro Products Tc-125 underwater television canera, an LT-7
underwater light with a 250-W thallium iodide |anp, an SC-303 television
control unit, an Elgar 121 power source (frequency stabilizer), and a
Sony VO 1800 videocassette recorder. The canera had an f/1.4 lens wth
renotely controlled focusing.

A Benthos 372, 35-nmm deep-sea canera with data chanber, Benthos 382
deep-sea flash, and Ektachrome ASA 200, 35-nm color slide film were used
to further verify substrate and benthic biotal types. Both television
and still photograph camera systems were mounted on a Hydro Products RP-3
pan and tilt unit, which was attached to a television/still camera sled
(Figure 5).

The television/still canera system was towed at a height of 1 to 3 m
above the bottom at a speed of 2 kn. The still camera and synchronized
flash were surface activated by the scientific personnel nonitoring the
television screen. During the synchronous collection of photographic and

geophysical data, the television and still cameras were oriented in such
a way that the fields of view of the television and still cameras were
t he same.

During the surveys, photographs were taken on an average of one per
m nute. Additional photographs -of biological assembl ages, geol ogic
features, and any other specific items of interest were taken at the
discretion of the scientific observer.

2.3.3 Data Collected

A total of 120 videotape cassettes and 8,500 still
phot ogr aphs were taken along the transects surveyed during Cruises | and
[11.  The renpte photographic coverage is sumarized in Table 1.
Vi deotapes and still photographs collected during the surveys have been
forwarded to the MM Gulf of Mexico OCS Region, Metairie, LA

2.4 Biological Station Sampling

Cruises Il and Il focused primarily on biological sampling at
sel ected stations inshore of the 20-m isobath. El even soft-bottom and
five live-bottom stations (Figure 6) were sanpled during both Cruises II
and 111. Renote photographic surveys (television and still camera) were
conducted and dredge, trawl, and diver collections of epibiota were made
at each live-bottom station. Descriptions of nethods and results of
station sanpling are presented in the third year Final Report. Although
the station-specific data are not presented here, it is inportant to note
that identification of characteristic biota fromrenote photographs taken

11
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al ong the survey transects depended on collection of the sane taxa in
dredge and trawl sanples during this or the two previous years of study.
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3.0 DATA BASE AND MAPS

3.1 Survey Locations Map, |ndex Map, and Regi onal Maps of Marine
Habi t at s

Base maps at the 1:500,000 scale for the Survey Locations Map, the
I ndex Map, and the two Regional Maps of Marine Habitats were provided by
the MMB. The maps are presented on protraction diagram bases show ng the
| ocation of the transects surveyed relative to OCS |ease bl ocks.

The Survey Locations Map shows the |ocations of all survey
transects. The Index Map is a key map on which all of the 1:48,000
Habitat Mps are indicated (Figure 7). Each Habitat Map is referenced by
sheet numnber.

The two Regi onal Maps of Marine Habitats summarize the geophysi cal
and biological interpretation of the survey data. The first sheet
(Figure 8) summarizes biological assenblage data from the east-west
survey transects (B, ¢, D, and E). The second sheet (Figure 9}
summarizes data from the north-south transects (G H |, J, K and L).

3.2 Habitat Maps

Twenty-three maps, at a scale of 1:48,000, present the substrate,
bi ol ogi cal assenbl age, and subbottom data obtained during this survey.
The habitat nmaps each cover approximately six OCS |ease blocks. Mp
generation is based on the Universal Transverse Mercator Projection (UTM)
using the Carke 1866 spheroid. Lease block boundaries were drawn from
the official OCS protraction diagram furnished by the mMs. Latitude and
| ongi tude coordinates were obtained by conputer conversion of the Loran-C
navigational fixes. Al data were rectified so that the northern or
eastern end of the surveyed transects always appears to the right.
Rectification was required in order that the atlas from the *“Southwest
Florida Shelf Regional Biological Comunities Survey” would conform to
the one previously produced during the *Southwest Florida Shelf
Ecosystens Study” (Wodward-C yde Consultants and Continental Shelf
Associ ates, Inc.. 1983a].

Base maps at the 1:48,000 scale were hand generated in the follow ng
manner :

1) UTM coordinates received from the Loran-C tinme delay conversions
were hand plotted on 1:250,000 scal e OCS Resource Maps provided
by the MV5 (on these maps individual |ease blocks are
approxi mately 19 nm on a side).

2) These post-plot maps were then enlarged to the 1:48,000 scale
and became the base nmaps on which substrate and bi ol ogical
comunity data were represented.

Each of the 1:48,000 habitat maps is divided into three sections.
The top section shows the |ease block boundaries, UTM and

15



oT

IOTE: THIS FIGURE DOES NOT SHOW - s 2 I 5 0 N R Bl -3
ACTUAL TRANSECT POSITIONS WITHIN it - TA . BOUTHWEST FLORIDA SHELF REGIONAL
THE MAP SHEETS. REFERTO . ~ ¥ +h = BI0LOGICAL COMMUNITIES SURVEY INDEX MAP
FIGURE 3 FOR GENERAL CONFIGURATION R < - ot 25 PR V18 U IR T Y 4 e
OF TRANSECTS ANO TO VOLUME I FOR A g > + R N 5 BRI So i g ol e
EXACT LOCATIONS. el 7 Ry /-0 R : Y VAKE
. : " SVVEY 0 ) Sk » .
¥ N ~ N 3 M \ . 5 ?:\\/% g
- N h 4 = <}
i S \7 !
s : X 3
T TV 3) ]
\ ( o
T T = TIT
" - ) &
. L d W A 2
; ! ! ! \ a
: \ A\ d
A LY [ LY h % 4 :
LI D K kN 0 » 1
ol . 11y 1 /
- . 4% ‘ B2 lb) W "
; ' I ! N
; -4 \'%}‘j IS
»n n Q
v 4 L E MR )] '\
! o J 1 \
7 & ~ :
2. :
v \\ o “ \ 3 1 Y \)
IR A ARBE : i
‘ ; ’ ) ! T T 5 7{ L)
Wea AT X 2 B ™
k N: Yo s 1 1¢ | Y A )
J-—J \ A a N i L { “%l\ . ANSE S‘T —ta b
A (A2 ; SHEET 3 sHeer 41/ 1] b
e - L M
ot - 3 \ M s o
oo g,\ ¥ { | Z .. J ey
\ { > ) V
= 3 v = o v
. J -
e WA N A\ R 4 . 3 Id . .]
; Ry ™ RREhR
LEGEND 4,% .
Ij * L0AN MUCR SCLMBARY " TRAN"E E
P | SHEET 18] 1
[ JsHeeT 0] | SRS w ein R -
(abal ol ] BB ) RRSRRNS . { v 4
1
. '] ! » wen d \-. P~ ._ h 7
[ " » ] 4 Ltemewry N \\ N \
ot — TS < . . \

FIGURE 7. THE INDEX MAP FROM VOLUME 1 OF THIS ATLAS (GREATLY REDUCED).
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| ongi tude/l atitude coordinates, post-plot cruise navigational data,

vi deot ape code nunbers, and still photograph rell nunbers correspondi ng
to the position of the bottom photographs taken in the |ease blocks
traversed. The second section shows the substrate and biol ogica
assenblage information. This information is presented in three strips
(1) the top strip shows the substrate type and geophysical features
defined from geophysical records alone; (2) the mddle strip shows the

substrate type identified from television and still camera records; and
(3) the bottom strip indicates the linear extent of the biological
assenbl ages identified from the television and still camera records

(Figure 10). The bottom section of each map is a geological profile
showi ng the shallow geol ogical characteristics as determned from
subbottom profiler data and bathymetry as indicated by precision
fathoneter.

On the navigational post-plot chart shown at the top of each of the
Habitat Maps, the arrows indicate the direction of ship's travel. The
navi gational fix point interval is 375 m every 2nd fix point is shown on
the chart as a solid triangle (interval = 750 m), and every 10th fix
point is annotated. A triangle with a solid dot in it indicates the
| ocation of stations sanpled during Cruises Il and Ill (and any of the
Year 1 and 2 stations encountered along the transects).
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4.0 SUBSTRATE MAPPI NG

4.1 Techni cal Approach

Substrate mapping enployed two techniques. One utilized only
si de-scan sonar and subbottom profiler data, whereas the other was based
entirely on analysis of the underwater television and still canera data
Si de-scan sonar and subbottom profiler data have in the past been the
principal information sources used to detect the presence of hard- or
live-bottom areas on the continental shelf, but recently, the concept of
usi ng geophysical data alone to detect lowrelief |ive-bottom areas has
been questioned (Continental Shelf Associates, Inc., 1979; Henry et al.,
1981; Gettleson et al., 1983]. During two previous years of geophysical
investigations on the southwest Florida shelf, questions arose concerning
the ability of side-scan sonar and subbottom profilers to detect or
differentiate specific types of biological communities seen there. Sone
of these comunities were either not detected using geophysical
techni ques or produced signatures that were difficult to interpret
(Wodward clyde Consul tants and Continental Shelf Associates, Inc.,
1983b) .

One oniective Of the “Sout hwest Florida Shelf Regional Biologica
Communi ties Survey” was the thorough investigation and conparison of
si de-scan sonar and subbottom profiler techniques vs. underwater
phot ogr aphi ¢ net hods of detecting harda-~ and/or |ive-bottom areas. During
the “Southwest Florida Shelf Ecosystems Study,” the primary objective of
t he geophysical investigations had been to define geologic structure
During this study, the main purpose of geophysical investigations was to
help differentiate biological conmunities. Substrate naps were prepared
showing the two types of substrate interpretations side-by-side to
facilitate conparisons of the two techniques

4.2 Substrates and Geologic Feat ur es

4.2.1 Substrates and Ceologic Features ldentified from CGeophysical
Dat a

4.2.1.1 Substrates

Four substrate types were identified from the
geophysical data: (1) soft bottom (2) soft bottomwth |ight and dark
bandi ng; (3) coarse substrate; and (4) thin sand over hard bottom

The substrate types include three textures of soft-bottom
substrates. Soft-bottom areas were defined as those having a distinct
subbottom | ayer at sone depth below the seafloor, and they
characteristically showed reduced backscatter (that is, light shading) in
side-scan sonar records. Textural interpretations generally rest on
three levels of intensity of backscatter recorded on the side-scan sonar
records: weak, noderate, and strong. The signals produce light,
noderate, and dark signatures, respectively, on the sonograms and
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correspond roughly to fine, medium and coarse sedinment textures. O her
variables, such as particle shape and packing, angle of sonic incidence,
slant range, and machine settings, can affect the apparent texture of a
sonogram record, but experienced interpreters can mnimze false
interpretation by taking these other variables into account.
Differentiation of the fourth category, thin sand over hard substrate,
was based on |oss of a distinct subbottom trace accompani ed by a general
darkening (intensification) of the side-scan sonar signature. The
characteristics of each geophysically defined substrate type are

sunmmari zed bel ow.

Soft Bottom Soft bottom consists of sand and/or silt underlain at
some depth by hard substratum (as indicated by the subbottom profiler
data) . Soft bottom may be planar, or it may exhibit sand ripples or sand
waves (see Geologic Features bel ow).

Soft Bottomw th Light and Dark Banding: In sone areas (e.g., along
Transects H, |, J, and K), bands or ribbons of fine sedinments (which have
a light appearance in side-scan sonar records) were interspersed with
areas of darker, coarse sediments. These “sand ribbon” fornmations are
characteristic of the mddle west Florida shelf and reflect sorting of
sediments during |ower stands of sea level. Figure 11 illustrates this
type of pattern seen on side-scan sonar records.

Coarse Substrate: The coarse substrate designation generally applies
to areas of coarse shell hash, calcareous al gal rubble, or algal nodules.
Coarse substrate was differentiated fromfiner soft-bottom substrates on
the basis of the darker and rougher side-scan sonar signature of the
former.  Subbottom profiler penetration in areas of coarse substrate,
especi ally those characterized by coralline al gal nodul es or an al gal
nodul e pavement with Agaricia (coral) accunulations (Transect E), was
sporadic, leaving the interpretation to be based primarily on side-scan
sonar records.

Thin Sand over Hard Substrate: The signature for this w despread
substrate type was the nost difficult to assign. Generally, thin sand
over hard bottomwas inferred fromthe |oss of a distinctive subbottom
trace and a concurrent intensification (darkening) of the side-scan sonar
signature.

4.2.1.2 CGeologic Features

Four geologic features were identified from the
geophysi cal data: (1) rock outcrop areas; (2) promnences; (3) giant sand
waves; and (4) dark circular patterns. The characteristics of these
features are summarized bel ow

Rock Qutcrop Areas: Rock outcrops were easily identifiable from the
side-scan sonar records. Generally, the outcrops ranged up to 1 min
relief.
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Proni nences: Promi nences (also referred to as pinnacles) are a
particular kind of high-relief outcrop identified in geophysical records
fromthe shelf edge (Transect L). The promnences rise froma hard
substrate some distance heneath the seafloor to an exposed relief of
0.5 to 3 m(Figure 12). The features may be remants of an ancient
carbonate reef conplex (Holmes, 1981).

G ant _Sand Waves: G ant sand waves (bedforms W th wavel engt hs
>100 mand a height of 1 to 3 m ripple index 30to 100) were noted al ong
the inshore portion of Transect B. These features may represent old,
submerged dune lines, or they may reflect scul pturing of surficial
sedi ments associated with fluctuations in the subbottom contours seen
there. Such sculpturing mght be due to persistent circulation patterns
or to storm events. The features were not seen along the deeper (>20 m
portions of Transect B surveyed during the “Southwest Florida Shelf
Ecosystens Study” (Wodward-d yde Consultants Continental Shelf

Associ ates, Inc., 1983a).

Simlar giant scal e bedforms have been noted on the inner west
Florida shelf by Neurauter (1979). These giant sand waves should not be

confused with small-scale features such as sand ripples, which generally
have wavel engths <1 mand a ripple index of 5 to 15 (Neurauter, 1979).

Dark Circular Patterns: The dark, circular patterns noted during
this survey were a unique feature of the sonographic record. They
appeared in clusters, lending a pol ka-dot appearance to the sonograms.
The patterns were seen only near the intersection of Transects D and G
and appeared to be associated exclusively with live-bottom areas.
Simlar, though less distinct, patterns have been noted in side-scan
records fromlive-bottomareas on the shelf off northwest Florida
(J. Thompson, Continental Shelf Associates, Inc., personal observation)
The cause of this unusual side-scan signature is not known.

4.2.2 Substrates Identified from Underwater Television/Still Canera
Phot ogr aphy
Seven types of substrates or geological features were
identified fromthe remote television/still camera data: (1) soft bottom

(2) soft bottomw th sand ripples; (3) thin sand over hard substrate

(4) rock outcrop areas; (5) algal nodule layer over sand; (6) algal
nodul e pavenent: and (7) prominences. The identification of rock
outcrops and prom nences was straightforward and requires no el aboration;
assignment of the other designations deserves further explanation.

In areas where little or no exposed rock was visible, the substrate
could be categorized as soft bottom soft bottom with sand ripples (if
they were present), or thin sand over hard substrate. The presence of
hard bottom under the sand in an area was inferred fromthe presence of
sessile epibiota (e.g., gorgonians, sponges) that require hard substrate
for attachnent. Patches of exposed, |owrelief hard bottomwere usually
seen in such areas, and their presence helped to confirmthe designation
of thin sand over hard substrate.
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In some portions of the middle shelf (Transects B, C, D, E, and F
from the previous years’ studies and the portion of Transect E surveyed
during this study), the substrate consists of sand covered by a dense
| ayer of |o0o0se coralline al gal rubble or nodules (algal nodule |ayer over
sand) .  On Transect E, the coralline algal growth occurs in places as a
fused crust or pavenent, usually in association with accumulations of the
plate-like coral Agaricia (algal nodule pavenment). These substrate types
were readily distinguishable in the television videotapes and still

phot ogr aphs.
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5.0 Bl OLOGE CAL ASSEMBLAGE MAPPI NG

5.1 Techni cal Approach

Bl ack-and-white television videotapes and color still canera
phot ographs fromthe survey transects were viewed in the |aboratory to
del i neat e benthic bi ol ogi cal assenbl ages. Identification of epibiota

from the videotapes and photographs was facilitated by identification of
speci mens from dredge, trawl, and diver collections nmade during Cruises
[l and 1l and dredge and trawl collections made during the two previous
study years.

The assignnent of assenblage designations from renote photographic
data is necessarily somewhat subjective; the classification scheme tends
to exaggerate the inportance of visually conspicuous and/or readily
identifiable organisms. COher means of classification of shelf benthos,
such as cluster analysis of the dredge and traw collections, have been
presented for Years 1 and 2 data (Woodward-Clyde Consultants and
Continental Shelf Associates, Inc., 1983b, 1985), and simlar anal yses of
all three years of data are presented in the third year Final Report.

5.2 Description of the Biological Assenblages

Nine distinct biological assenblages were recognized along the
“Southwest Florida Shelf Regional Biological Conmunities Survey”
transects. Eight of these had been delineated during the two previous
years’ study, and one new assenbl age, the Inner Shelf Seagrass/algal Bed
Live Bottom Assenbl age, was recognized during Year 3. A 10th designation
recogni zed during the previous years’ study, the Quter Shelf Crinoid
Assenbl age, was not seen during Year 3 but is described here for use in
the overview provided in Section 6.0. Representative photographs of all
10 biol ogical assenblages are provided in the AppendiXx.

5.2.1 Inner Shelf Sseagrass/Algal Bed Live Bottom Assenbl age

This assenblage was noted only on the nearshore transects in
wat er depths of 11to 20 m 1t was typified by abundant seagrasses
(Halophila deci piens) and various algae, including caulerpa nMexi cana,

C_ sertularioides, Dictyopteris jamaicensis, Halimeda incrassata, and
Laurencia intricata. In some areas, the seagrassesand agae were
interspersed with patches of sessile epifauna typical of other
l'ive-bottom areas; however, by the definition presented in Section 1.0,
seagrass beds constitute live bottom whether or not hard-bottom epifauna
are present.

5.2.2 Inner and Mddle Shelf Sand Bottom Assenbl age

Thi s biol ogi cal assenbl age predomi nated on sand bottom
substrates with an attached macroepifaunal density of |ess than
approxi mately one individual m 2. Associated biota consisted of algae
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(caulerpa spp., Halimeda spp.., Udot ea spp., and coralline al gae),

asteroi ds (Ast rogecte spp., Goni aster tessellates, Luidia sppe,

Nar ci ssi a trigonaria, and Oreaster reticulates), bryozoans

(Celleporaria Spp. and Stylopoma spongites), hard corals (Scolymia
lacera), echinoids (Clypeaster spp., Diadema antillarum, and Lytechinus
spp.) , holothuroids, Sea pens, and sponges (Geodia gibberosa ). Al gae
covered up to 75% of the seafloor in certain photographs taken in this
assemblage, WNEr eas epi fauna were found in widely scattered patches. The
sponges and solitary hard corals may have been attached to a hard
substrate, but their occurrence was so limted that these areas coul d not
be differentiated as “live bottonf assenblages. Sand waves, ripple

mar ks, and evidence of bioturbation were sonetines present. This
assenbl age was found in water depths of 10 to 90 m where it was

i nterspersed in sand bottom areas anong the Inner Shelf Live Bottom
Assenbl age |, Inner and Mddle Shelf Live Bottom Assenbl age 1I, and the
M ddl e Shelf Al gal Nodule Assenbl age.

5,2.3 Inner Shelf Live Bottom Assenbl age |

This live-bottom biol ogi cal assenbl age consi sted of patches
of various al gae (Caulerpa spps, Halimeda spp., and Udotea spp.),
ascidians, hard corals (Siderastrea spp.), | arge gorgonians (Eunicea
spps., Miri cea spp., Pseudoplexaura spp., and Pseudopterogorgia spp.),
hydrozoans, and sponges (Ceodi a gibberosa, Haliclona spp., Ircinia
campana, and Spheciospongia vesparium). |ndividual organisns were
generally larger, and the fauna appeared to exhibit a higher bionmass per
unit area, than in the Inner and Mddle Shelf Live Bottom Assenbl age II.
This assenbl age was found in water depths of 10 to 27 m.

5.2.4 Inner and Mddle Shelf Live Bottom Assenbl age ||

This assenbl age consisted of al gae (Cystodictyon pavoni um
Halimeda spp., and Udotea spp.), asci di ans (Clavelina gigantea),
bryozoans (Celleporaria spp. and Stylopoma spongites), hard corals
(Cladocora arbuscula, scol ym a lacera, Siderastrea spp., and Solenastrea
hyades), smal| gorgonians, hydrozoans, and several sponges (Cinachyra
alloclada, Geodi a gibberosa, G. neptuni, Ircinia spp., Placospongia
melobesioides, and Spheciospongia vesparium). |t occurred in water
depths of 25 to 71 mand appeared to have both a hi gher nunber of sponge
species and a | ower biomass per unit area than the Inner Shelf Live
Bottom Assenbl age |.

5.2.5 Mddle Shelf algal Nodul e Assenbl age

Thi s live-bottom biol ogi cal assenbl age consisted of coralline
al gal nodules (fused into a crust or “pavenent” at certain |ocations)
formed by two genera of algae, Lithophyllum Spp. and Lithothamnium spp..
combined with sand, silt, and clay particles. Algae (Halimeda spp-..
Peyssonnelia spp., and Udotea spp.), hard corals, and small sponges
(Cinachyra alloclada and Ircinia spp.) were al so present. During the
Year 3 survey, this assenblage wsseen only on Transects E and L. The
depth range for the assenblage is 62 to 108 m
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5.2.6 Agaricia Coral Pl ate Assenbl age

Thi s biotal assenbl age consisted of a dead, hard
coral-coralline al gae substrate covered with |living al gae (Anadyonene
menzi esi i and Peyssonnelia spp. ), live hard corals (Agaricia_spp. and
Madracis spp.), gorgonians, and sponges. The coral plate assenblage was
seen only on a portion of Transect E (64 to 80 m water depth) during
Year 1, 2, and 3 surveys.

5.2.7 CQuter Shelf Sand Bottom Assenbl age

The deepwater (74 to 200 m) sand-bottom biol ogi cal assenbl age
was distinguished by an apparent |ack of macroalgae. Characteristically,
t he macroepifauna consi sted of asteroids (Echinaster spp.), crinoids
(Comactinia meridionalis, Leptonenaster venustus, and Neocomatella
pulchella), echinoids (including Clypeaster ravenelli, Echinolampas
depressa, and Stylocidaris affinis), ophiuroids, sea pens, and various
anenones, crustaceans, and occasional hexactinellid sponges. This
bi ol ogi cal assenblage was interspersed with the Quter Shelf Crinoid
Assenbl age, the Quter Shelf LowRelief Live Bottom Assenblage, and the
Quter Shelf Prom nences Live Bottom Assenmbl age seen along Transect L.

5.2.8 Quter Shelf Promi nences Live Bottom Assenbl age

Thi s biol ogi cal assenbl age seen along portions of Transect C
during Years 1 and 2 and Transect L during Year 3 consisted of the
gorgoni an Wicella guadalupensis, the antipatharian corals
Antipathies spp., Aphani pathes abietina, A £ilix, and A. humilis, the
hard coral Madrepora careolina, crinoids, hydrozoans (Stylaster sp.), and
medium to | arge hexactinellid sponges in the Order Dictyonina. All of
these organisns were attached to “rock” prom nences, which typically
emerged from a sand covered bottomin water depths of 135 to 170 m and
had a vertical relief of up to 3 m These promnences are nost |ikely
remmants of an ancient reef conplex (Holmes, 1981).

5.2.9 CQuter Shelf LowRelief Live Bottom Assenbl age

This live-bottom biol ogical assenblage consisted of various
octocorals (including Nicella guadalupensis), the antipatharian corals
Antipathies spp., Aphanipathes abietina, A_ filix, and A. humilis,
occasi onal hard corals (including Madrepora carolina), crinoids, t he
hydrozoan Stylaster sp., and small sponges in the Oder Dictyonina. It
wsfound in water depths of 105 to 200 m al ong portions of Transect L in
conjunction with lowrelief rock surfaces with a thin sand veneer.

5.2.10 CQuter Shelf Crinoid Assenbl age

This biological assemblage delineated during Year 1 and 2
surveys consisted of large nunbers of crinoids (primarily Comactinia
meridionalis, Neocomatella pulchella, and Leptonemaster venustus) |1vVing
on a coarse sand or rock rubble substrate. Spall hexactinellid sponges
were also typically associated with this assenblage. During Years 1
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and 2, this assenbl age was noted in water depths of 118 to 168 m on
Transects B, C, and D. The crinoid assenbl age was not seen on any of the

Year 3 transects.
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6.0 SHELFWIDE DI STRI BUTI ON OF MARI NE HABI TATS

The Habitat naps in Volume 1 summarize the distribution of
substrates and biological assenmblages along the transects surveyed during
the “Southwest Florida Shelf Regional Biological Comunities Survey”
(Year 3). These maps and those produced during the *Southwest Florida
Shel f Ecosystems Study” (Years 1 and 2) (Wodward-C yde Consultants and
Continental Shelf Associates, Inc., 1983a,b) together provide extensive
coverage of southwest Florida shelf benthic habitats in water depths
ranging from 10 to 200 m

CGeneralized shelfwi de distributions of substrate types and
bi ol ogi cal assenblages from all three study years are portrayed in
Figures 13 and 14, respectively. The maps omt sone detail due to the
great scale reduction from the Habitat Maps. In addition, the
general ized maps show substrate designations derived from renote
phot ographic data only [these are fromthe mddle strip of the Volune 1
Habi tat Maps (Year 3) and from Figures 3-4 and 3-5 presented in the
Year 1 Final Report (wWoodward-clyde Consultants and Continental Shelf
Associ ates, Inc., 1983b)].

Di scussi ons of shelfwide distribution patterns of substrate types
and biological assenbl ages are presented in the Year 3 Final Report,
along with a conparative evaluation of geophysical and renote
phot ogr aphi ¢ mappi ng techniques for detection of |ive bottom
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8.0 APPENDI X

REPRESENTATI VE PHOTOGRAPHS OF
BENTHIC Bl OLOG CAL ASSEMBLAGES
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inner Shel f seagrass/Algal Bed Live Bottom Assenbl age

Shown here is a dense aggregation O seagrasses, probably including Halodule

wrightii , Syringodium filiforme, and Thalassia testudinum, and green algae
(Caulerpa sp.), on sand bottom Location: Map sheet 6, Miami Area Bl ock 443,

Transect G navigation fix point 71. Water depth: 13 m



Inner and Middle Shel f Sand Bottom Assenbl age

The photograph shows a stone crab (Menippe mercenaria) and snall anmounts of the
seagrass Halophila deci piens on sand bottom The high near-bottom turbidity is

typical of inner shelf areas. Location: Mp sheet 2, Pulley Ridge Area Bl ock 218,
Transect C, navigation fix point 27. \Water depth: 15 m




I nner shelf Live Bottom Assemblage |

A dense grouping of the shall owwater octocoral Pseudopterogorgia sp. on thin sand
over hard substrate domi nates this photograph. Location: Map sheet 6, Pulley Ridge
Area Block 306, Transect G navigation fix point 145. Water depth: 17 m




I nner and Middie Shelf Live Bottom Assemblage ||

The phot ograph shows exposed rock bottom covered by coral |ine algae and various
sponges, including Ircinia campana (vase sponge, upper left), Ircinia strobilina,
Cinachyra alloclada, Chondrilla nucula, and Spirastrella sp- Also seen are a red

grouper (Epinephelus morio) (behind the sponge in the foreground), a scraw ed cowfish
(Lactophrys_quadricornis) (center), and a blue angelfish (Holacanthus bernudensis)
(upper left). Location: Map sheet 13, Pulley Ridge Area Block 108, Transect I,
navigation fix point 103. Water depth: 50.5 m




M ddl e Shelf Algal Nodul e Assenbl age

The photograph shows a dense area of small coral |ine algal nodul es. Al'so seen are
the |eafy green alga Anadyomene nenziesii (center and upper left), the crustosegreen
alga Halimeda sp., and the red alga Peyssonnelia rubra. ™0 keratose sponges
(Ircinia ?campana) are visible in the upper [eft. Location: Map sheet 39 in the
southwest Florida Shelf Ecosystems Study (Year 1 ) marine Habitat Atlas, pPulley Ridge
Area Block 754, Transect F, navigation fix point 350. Wter depth: 79 m




Agaricia Coral Plate Assenbl age

In this photograph, extensive colonies of the plate-formng coral Agaricia agaricites
are seen in the foreground overlying a fused coralline algal pavenment subsirate. The
| eafy green al ga Anadyomene nmenziesii and the red al ga Peyssonnelia rubra are present

in the background. Location: Map sheet 18, Dry Tortugas Area Block 138, Transect E,
navi gation fix point 25a. Water depth: 73.5 m




cuter Shel f Sand Bottom Assenbl age

The phot ograph shows the echinocid Conolampus sigsbei (center) and an unidentified
crustacean (lower right) on coarse sand bofttom Location: Map sheet 21, Howell Hook
Area Block 575, Transect L, navigation fix point 231. Water depth: 159 m




outer Shelf Prom nences Live Bottom Assemblage

Vase-shaped hexactinellid sponges (upper left and right), antipatharians ( |ower
right), octocoralseaf ans (center and right background), and small hard corals
(Madrepora carolina and Oculina sp.) cover a striking rock outcrop in this

phot ogr aph. Locati on: Map sheet 23, Howell Hook Area Block 219, Transect L,
navi gati on fix point 348. Water depth: 147 m




Quter Shel f rLow-rRelief Live Bottom Assenbl age

A roughtongue bass (Holanthias martin icensis) 1is behind the antipatharian
center of this photograph. On the right,

arms. Location: Mp sheet 19,
Water depth: 124 m

in the
an unidentified basket star extends its
NG 16-12 Block 85, Transect L, navigation fix point B.



Quter Shelf Crinoid Assenbl age

A group of crinoids 1s shown here on a substrate of coarse sand and rubble. Crinoids
typically found in this area include Comactinia nmeridional is, Crinometra brevipinna,
Lept onemast er venustus, and Neocomatella pulchella. Location: Map sheet 13 in the

Sout hwest Fl orida Shelf Ecosystens Study (Year 1) Marine Habitat Atlas, Vernon Basin
Area Block 699, Transect B, navigation fix point 731. Water depth: 139 m




