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.
1.0 éRUISE PLAN

During Cruise Il of Year 4 of the Southwest Florida Quter Continental
Shelf Benthic Community Study, all 15 stations chosen by ESE/LG and MVB
were to be sanpl ed.

The sanple types included epifauna, infauna, hydrography (wth
associ ated calibration casts), and neteorological and ancillary marine

observations. In addition, the servicing of five in situ arrays was
planned for Cruise Ill. A brief description of the cruise plan
foll ows.

Epifauna sanpling was to be conducted at the five Goup T hard-bottom
stations (I-H and all five Goup 11 stations. The sanpling was to
include underwater television/benthic still photography (UTV/BSP)
surveys, dredging, and trawling. At each station, for a minimumof 3 to
4 hours, at least 3 to 4 kilometers (km) of UTV/BSP transects were to be
surveyed. The benthic still canera (BSC) was to be used to photograph
either representative or unusual specinmens. In addition to the UTV/BSP
surveys, three dredge tows and one otter trawl were to be perforned at
each epifauna station.

Infauna sanpling using diver corers was to be conducted at all five
Goup | soft-bottom (1-S) stations. Ten replicates were to be obtained
from each station.

A hydrographic profile, measurenent of sea surface tenperature, and

met eorol ogi cal and ancillary nmarine observations were to be made at all
15 stations. The hydrographic profile, which included conductivity,
salinity, tenperature, dissolved oxygen (DO, pH, and transmssivity,
were to be measured with a CSTD. Sea surface tenperature was to be
measured with a deep sea reversing thernoneter (DSRT) nounted on a

Ni skin bottle (this would serve as verification of the CSTD tenperature
probe) . The meteorological and ancillary marine data were to be

col lected by assorted instruments and observation.
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At three stations, preferably near the beginning, mdpoint , and end of
the cruise, a Niskin/DSRT cast to obtain temperature, salinity, and DO
data was to be conducted for verification and calibration of the CSTD

In addition, at all five Goup Il stations, an in situ array was to be
serviced. Each array is equipped with 2 year’s worth of fouling plates,
three sets of sedinent traps, and a current neter (capable of measuring
current speed and direction, tenmperature, and conductivity

continuously) . In addition, the two shallowest stations have arrays
equi pped with wave gages and tinme-lapse cameras or TLC (for nonitoring

epifaunal recruitment and sediment novenent).

Finally, ESE had proposed to make up some UTV/BSP, dredging, and
trawing work not performed during Cruises | and Il due to weather
problems. Rather than performthis makeup at the deficient stations,
the MVS COTR requested that 1 extra km of UTV track be covered at each
Goup I-Hand Goup Il station and that nmakeup trawl s and dredges be
done at Lease Blocks 671-675 and 686-687. These bl ocks have already
been leased and are of particular interest to the State of Florida.

The events of this cruise are discussed in the follow ng sections.
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2.0 CRU SE DESCRI PTI ON

2.1 SCHEDULE AND PARTI Cl PANTS

Unli ke the previous cruises, Cruise Ill consisted of two |egs because of
weat her delays. Leg 1 began the morning of May 8, 1984, with the

| oadi ng of the R/'V SUNCOASTER by ESE, LG, and FI0 personnel. The
vessel was underway at 1915 hours of that same day and returned to FIO

at 1121 hours on May 18, 1984. Leg 2, with a smaller scientific crew,
began with the vessel getting underway at 1639 hours on May 25 and ended
at 0810 hours, May 29, 1984, with the vessel unloaded at FIO

The proposed cruise tracks for Legs 1 and 2 and the actual cruise tracks
for Legs 1 and 2 are presented in Figures 1 through 4, respectively.
Table 1 presents the cruise participants, titles, and affiliations for
both | egs.

A detailed account of cruise events is presented in the Cruise Log (a
portion of which is included in the appendix). Thislog al so contains
station information and sanpling times and positions; hydrographic,
met eorol ogi cal, and ancillary marine data; UTV/BSP data sheets;

bi ol ogi cal sanpling sheets; assorted quality control (QC) sheets

(equi pmrent lists, sanple control sheets, etc.); and the ROSCOP Form

A brief description of data collected, by task, is presented in the
fol | owi ng section.

2.2 DATA COLLECTED

Table 2 presents the data collected asproposed and actual as well as
percent conplete figures. Al missing epifaunal data from Cruises | and
[l have been nmade up with a schenme described in the follow ng
paragraphs.
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Table 1. Year 4, Cruise 111 (Legs 1 and 2) Participants, Titles, and
Affiliations

Name Title Affiliation
Larry J. Danek Proj ect Manager, Chief Scientist ESE
M chael S. Tomlinson* Logi stics Coordi nat or ESE
Gry H Tourtellotte* Chi ef Technician ESE
CGeorge S. Lewbel Bi ol ogi cal Advi sor LG
G egory S. Boland* Principal Investigator LG
Larry R Martin Principal Investigator LG

* Leg 2 participants. '

Source: ESE, 1984.
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Table 2. Sunmary of Data Col |l ected (Proposed and Actual) for Year 4, Cruise III
Nunber of Stations Nurmber of Sanpl es Per cent
Data Types Met hod Proposed Ac tual Proposed  Act ual Compl ete (%)
Epi f auna UTV/BSP 10 10 (4 km of transects)* 100
Triangul ar Dredge 10 10 30 30 100
Qter Traw 10 10 10 10 100
Makeup, Dredge 2 2 5 5 100
Makeup, Trawl 2 2 3 3 100
In fauna Diver Corers 5 5 50 50 100
Hydr ogr aphy
Conductivity CSTD 15 15 Profiles 100
Salinity CSTD 15 15 Profiles 100
Tenperature CSTD 15 15 Profiles 100
DO Hydrolab or Niskin 15 15 Profiles 100
pH CSTD 15 15 Profiles 100
Transmssivity CSTD 15 15 Profiles 100
Calibration
Surface Tenperature Ni ski n/ DSRT 15 15 15 15 100
Salinity Ni skin 3 3 6 6 100
Tenperature Niskin/DSRT 3 3 6 6 100
DO Ni skin 3 3 6 6 100
Met eor ol ogi cal and bservati on 15 15 - - 100
Ancillary Marine
In Situ Array 5 51 80 t

* Includes makeup UTV/BSP work as directed by COTR.
t Four arrays serviced and the backup array depl oyed at Station 21.

Sour ce: ESE, 1984.
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The UTV/BSP surveys were conducted at all five I-H stations and at all
five of the Group Il stations. The UTV/BSP surveys were conducted
either with the vessel drifting or slowly motoring (to maintain
headway), depending on wind and current conditions. Using a schene
suggested by the COTR and agreed upon by ESE, the nakeup of all m ssing
UTV/BSP data was acconplished by adding 1 extra ¥m to the required 3 km
of transects at each UTV station.

These tracks were recorded on FI0's LORAN C plotter and are presented in
the Cruise Log (appendix). During the UTV/BSP surveys, a voice and
paper record of observations and position fixes were made, as well as
still photographs of either representative or unusual specinmens viewed
with the UTV.

Actual sanples of the epifauna were obtained with a triangular dredge.
Three replicates were obtained fromall five of the I-H stations and all
five of the Goup Il stations. Al dredge tows were2 nminutes in
length. The sanples obtained were then sorted for all notile epifauna,
al gae, and representative and unusual sessile epifauna and preserved in
10- percent buffered formalin. The renainder was sorted, photographed,
and discarded. The total and sub-sanple volumes were al so recorded.

Trawming with a 25-foot roller-type otter trawl was conducted at all
five Goup I-H and Goup 11 stations. Eight of the 10 traw s were

10 minutes long; however, at Stations 23 and 29, tow lengths were
reduced to 5 mnutes to reduce damage to the trawl due to the sharp

al gal pavenent. The nets were also equipped with chafing gear for added
protection. Al fish and selected invertebrates were preserved from
the trams in 10-percent buffered formal in.

Ten diver-collected infauna cores were taken from each of the five I-S
stations. These sanpl es weresi eved and placed in sanple bottles where
they were |abeled and relaxed with propyl ene phenoxetol prior to
preservation with 10-percent buffered formalin (with Rrse Bengal).

2-8
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Conti nuous hydrographic profiles using ESE'S CSTD were obtained at all

15 stations. The data collected during these profiles included
conductivity, salinity, tenperature, pH, and transmissivity versus

depth. Wth the exception of Station 36, where water depth was

127 meters (nm), the CSTD was |owered in the record node to within 1 to

2 mof the bottom At Station 36, the CSTD was | owered t090 m (end of
cable) , and the bottomsalinity, tenmperature, and DO weresanpled with a
Ni skin bottle equipped with a DSRT. As a backup, the above paraneters
were manual |y recorded on hydrographic field | ogs at sel ected depths.

Because of a DO probe failure on the CSTD, ESE's Hydrolab 4041 was used
to obtain all DO values at depths less than 17 m (the length of the
cable) . A Niskin bottle was used at greater depths to obtain DO

sanpl es, which were then preserved and anal yzed using the Winkler

et hod.

The Ni skin/DSRT, described previously, was alsoused to verify and, if
necessary, calibrate the ¢sTp. At all 15 stations, sea surface
tenperatures were neasured and conpared with the CSTD tenperature
results. At Stations 44, 19, and 36, the Niski h/ DSRT was used to obtain
salinity, tenperature, and DO data at the surface and bottomto verify
CSTD dat a.

At all 15 stations, standard neteorological and ancillary marine
observations were nmade and noted on the hydrographic |og.

Three of the in situ arrays (Stations 52, 23, and 29) were serviced
during Leg 1 of Cruise Ill. At these three stations, the 0.5-, 1.0-,
and 1.5-m sedinment traps (five replicates each) were replaced, as were *“
the 3-month ceramc and steel fouling plates and the 6-nmonth ceramc
fouling plates. The ENDECO 174 current neters were serviced, and, at
Station 52, the wave gage and time-lapse canera were also serviced. The
few associ ated probl ens aredi scussed in Section 3. 2.

2-9
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During Leg 1, the array at Station 21 could not be |ocated either
visually fromthe surface or with the UTV, and rough weather precluded
both array |ocation and epifaunal UTV/BSP work at Station 36. ESE
decided, with the approval of the COTR, to use sone of the contingency
ship days during Leg 2 to conduct the UTV/BSP survey at Station 36 as
wel | as search for the arrays at Stations 21 and 36.

During Leg 2, the UTV/BSP survey at Station 36 was conpleted in the
manner previously described. Follow ng the UTV/BSP survey, a search for
the array using skin divers on the surface (looking for the subsurface
buoy) and the UTV near the bottom was begun. The UTV located |ines and
t he subsurface buoy lying on the bottom The rest of May 26 and the
early morning hours of May 27 were spent |ocating and then retrieving
the array at Station 36. Because the subsurface buoy was on the bottom
ESE resorted to its grappling system suspended between two otter traw
doors. This was successful; the array was brought on board, repaired,
serviced, and redeployed. Some of the problems encountered are

di scussed in Section 3.2.

A 14-hour UTV search (for a total Cruise Ill UTV search tine of
20 hours) for the array at Station 21 on May 26 and May 27 located only
the railroad wheel used for anchoring the marker buoy. It was apparent

following the extensive search that the array was no longer in the
vicinity of its deployment, and it was declared lost. The backup array
equi pped with current neter, TLC, fouling plates, and sediment traps
(however, wthout a wave gage) was depl oyed.

2.3 TIME UTI LI ZATI ON

The bar graph shown in Figure 5 indicates time utilization during Legs 1
and 2 of Cruise Ill. The graph presents time as hours and as a
percentage of the total cruise tine.

The largest category was sanpling at 29.4 percent and includes all
regul ar sampling on station as well as the time spent servicing the
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arrays . Waiting on station, at 27.6 percent, was the second |argest
category and included preparation for upcom ng stations, instrument
calibration, and instrument servicing. These sane activities are
included in the third largest category (18.2 percent), sailing.
Weather-related lost time accounted for 10.1 percent of the total cruise
time. The weather-related lost tine was designated that time spent
traveling between Station 36 and St. Petersburg atthe end of Leg 1 and
t he begi nning of Leg 2. Instrunent-related lost time (9.3 percent) was
primarily tinme spent exclusively searching for the array. Not included
in this category was the tine spent searching during sanpling activities
such as the UTV/BSP surveys. The smallest category, vessel-related |ost
time (0.9 percent), was the result of the ship's LORAN erroneously
reporting seemingly proper TID's which then placed the ship approxi mately
3.5 nautical mles from Station 21. The final category, |oading,
securing, and unloading, accounted for only 4.4 percent of the tine.
This was partly due to FIO allowing ESE to keep all of the equi pnent
onboard for Leg 2.
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3.0 PROBLEMS ENCOUNTERED AND RECOMVENDATI ONS
3.1 WEATHER- RELATED PROBLEMS
Adverse weather resulting in seasin excess of 3 m precluded the UTV/BSP

survey and array location at Station 36 on May 17, 1984. Wth sonme ship
weat her days remaining, it was decided that the vessel should return to
FIO.  This would allow the storm (forecasted tolast 3 days) to pass
through the study area and allow LGL to procure another TLC cable (as
the first cable had been damaged at Station 52 during the second

quarter).

3.2 EQUI PMENT- RELATED PROBLEMS

Virtually all equiprment-related lost time was the result of searching
for the arrays. As stated previously, this lost tinme was only that time
spent exclusively searching for the arrays and not that tine during

whi ch sanpling was alsobeing conducted. There were no serious problens
in locating the arrays for Stations 52, 23, and 29. The small surface
float attached to the subsurface buoy at Station 52 was still in place,
and the subsurface buoys at Stations 23 and 29 were spotted quickly from
the surface.

The Station 21 array was not found. During Cruise Il, the ENDECO pinger
was detected, indicating that the array was at least in the vicinity.

By Cruise Ill, there was no sign of the array other than the railroad
wheel anchor for the marker buoy. After 20 hours of UTV searching, it
was presuned that the array (and nmpbst of the marker buoy nooring) were
snagged by a long line fishernman and dragged a considerabl e distance
fromthe |-kmsquare station. Wiile the array was considered lost and a
backup array deployed, ESE still intends to search for the array using
hi gher speed search equi prent such as a side-scan sonar or towed

magnet oneter during the remaining ship weather days. This will enable
ESE to expand its search grid toseveral square kilonmeters.

The array at Station 36 was |ocated using the UTV, which had indicated
two lines lying on the bottomwith the subsurface buoy attached to one.

3-1
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Conti nued searching ended up literally placing the LJTV on top of the
array. Wth the precise location known, a system of four grappling
hooks attached to a 36-foot chain suspended between otter traw doors
was depl oyed, and dragging was begun. After 3 hours, the |arge marker
buoy (which was also lying on the bottom but unseen on the UTV) was
recovered. The buoy was cut free rather than try to retrieve the cable
and railroad wheel which would have been hazardous to personnel.

Finally, after another 2.5 hours, the array was snagged and on deck

1 hour later. The decision was made to bring the array on deck because
of severe tangling and because the extent of damage to the array had to
be assessed. The damage, considering that the array had been dragged
sone di stance, was minor: one leg broken, all sedinent traps mssing,
and four sets of ceramc fouling plates mssing. The current neter and
the rest of the fouling plates (as well as the array frame) were in good
condition. Twosets of fouling plates were renmoved for analysis; the
remai nder were hosed down frequently with salt water while the array was
on deck. New plates were attached as were the 1.0-m and 1.5-m sedi nent
traps, a replacement leg was wel ded on, and the current meter was
serviced. The array was then redepl oyed.

QG her than location problenms, the only other problem associated with the
arrays was the loss of some fouling plates and the TLC target on the
array at Station 52. It is possible that either the |arge Jewfish or
seaturtle that were observed under the array had knocked these off.
Their activities, or wave action, my also account for failure of the
TLC strobe-to-canmera cable and subsequent mnor flooding of the canera
case.

The CSTD during Cruise Il was equipped with a functioning pH probe;
however, at the beginning of the cruise, the DO probe failed. ESE used
its Hydrolab Model 4041 water quality neter to nmeasure DO to the depth
of 17 m (the length of the cable) and occasional sanples for Wnkler
titration at greater depths.
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CGeneral ly, all other equipnment worked well with no serious problens with
the UTV/BSP system dredges, or trawls (now protected by chafing gear).

3.3 VESSEL- RELATED PROBLEMS

Smal | boats were no longer a problem aboard the R'V SUNCOASTER as it was
now equi pped with a small \Whaler and a reliable outboard.

The only problemthat cost the project any time was the previously
mentioned LORAN problem at Station 21. The LORAN, located on the
bridge, indicated that the vessel was on station; however, the bottom
was not typical for Station 21. A cross check of the LORAN located in
the |aboratory with the bridge LORAN showed that the vessel was act ual 'y
3.5 nautical nmles fromthe station. The bridge LORAN was corrected,
and the vessel noved to the proper location. Henceforth, periodic

checks will be nade between these two independent LORANs to ensure
against this problem

The vessel's autopilot malfunctioned, requiring the ship to rendevous
with repairmen off of Fort Myers. This did not interfere with sanpling
because sanpling for that day had been conpl et ed.

3-3
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CONTACT
Fi el d: ESE & 1.GL Crew via FIO radio c/o
WIlliam W Behrens, Jr., Sc.D., P.E.
Director

or M. Dean Milliken
or M. Mk Wod
Florida Institute of GCceanography
830 1lst Street South
St. Petersburg, FL 33701
(813) 893-9100

Dr. A Riley Macon
University of South Florida
Di vision of Sponsored Research
FAO 126
Tampa, FL 33620
Street Address:
Fowler Avenue
Faculty O fice Bldg.
(813) 974-2897

dient: M neral s Managenent Service
Attn: Dr. Robert Avent
Gulf of Mexico OCS Regional Ofice
Imperial Ofice Building
3301 N. Causeway Boul evard
Metairie, Louisiana 70003
(504) 838-0899 (office)
(504) 456-2119 (hore)

U S. Department of the Interior
M neral s Managenent Service
Attn: M. Carroll D. Day
Procurenent QOperations Branch B
Mail Stop 635

12203 Sunrise Valley Drive
Reston, Virginia 22091

(703) 435-6412

James M Barkuloo

U S. Fish and WIldlife Service
1612 June Avenue

Panama City, FL 32405

(904) 769-5430



M neral s Management Service

Washington Ofice, Chief, Ofshore Studies
Mail Stop 644

12203 Sunrise Valley Drive

Reston, Virginia 22091

Subcontractor: (See Field, above)

Dr. Benny Gallaway
L&, Inc.

1410 Cavitt Street

Bryan, Texas 77801
(713) 693-8320

Larry Martin

L&, Inc.

3206 75th Street

Gal veston, Texas 77551
(409) 740-3653

Lab: ESE Gainesville
(904) 332-3318

ESE, Tanpa
(813) 886-6672

Vendor s: ENDECO
(617) 748-0366

Inter Cceans
(619) 565-8400

Sea Dat a
{617) 244-3203

Ceneral Oceanics
(305) 621-2882

I nstrument Leasing Co. Ocean Sur veys, I nc.
(203) 388-4631

I ntersea Research Corp.
(619) 453-5200

Tetra Tech, Inc.
(213) 449-6400
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Table 1. Sout hwest Fl orida Shelf Bemthic Communities Study Station
Information for Year 4
Aver age

Station Dept h Latitude Longi t ude Loran C

Nunber (M (N (W) A B
43 16 26°17. 26" 82°18. 94" 14064. 1 44008. 8
44 13 26°17.71-  82°12.66" 14078. 2 43961. 5
45 16 26°03. 03" 82°08. 50" 14055.9 43888. 5
46 18  26°00.86"  82°07.92*  14052.6  43878.9
47 20 25°45. 83" 82°06. 10’ 14025.9 43833. 5
48 18 25°45. 96’ 82°01. 13- 14036. 4 43798. 8
49 11 25°35. 23’ 81°46. 24’ 14045. 1 43681. 5
50 16 25°20. 27" 81°51. 51 14006. 3 43700. 1
51 15 25°17. 42" 81°48. 01 14008. 0 43675.7
52 13 25°17.54"  81°39.81" 14024. 3 43625. 4
19 24 25°17. 40’ 82°08. 98’ 13964. 6 43807. 4
21 47 25°17. 30" 82952.14" 13864. 4 44083. 4
23 74 25°16.92"  83°37.78* 13740.9 44369. 1
29 64 24°47.53" 83°41. 17- 13678. 6 44310.0
36 125 25°16.86°  83°57.34 13682. 5 44487. 4

Source :  ESE, 1984
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May 1984

MONTH :
SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

1 2 3 4 5
6 7 ESE & LGL mt 8 0400 Arr. Ste.9 0630 beg. 10 0630 beg. 11 0630 beg. 12
@ FIO to beg. 43. 0630 beg. sampling 1430 sampling @ 47 sampling @ |
loading ship. sampling 0830 compl, & u/w for | 1430 compl. & u/wl 49, 0830 compl.

1800 ship u/w comp. & u/w for |46, 1500 arr 46, | for Sta. 48. 1500 & u/w for 50,

for Sta. 43 44, 0930 beg. 1700 compl. & u/w] arr. 48. 1700 1030 arr. 590.
sampling. 1730 for Sta. 47. 1900} sampling compl. & 1230 compl. u/w
compl. u/w45. arr arr. @ 47 u/w49, 1900 arr. | for51l. 2100 con
1936 alw—feor—52-arr

0630 beg. 13 0030 arr. 19 14 0630 beg. 15 0300 arr. @ 16 0630 beg. 17 0630 beg. 18 19
sampling. 0630 Beg. sampling @ 21 29. 0630 beg sampling @ sampling @ L__{ 1000 arr. GL——

1830 compl. sampling. 1430 1830 sampling sampling. 1630 | 36. 1630 sampling| 23. 1630 compl. FI0. beg. un-
2130 makeup compl. u/w for 21| compl. 2130 make-| compl. 1930 make- compl. 1930 make—{ 1930 makeup compl|.loading vessel

compl. u/w forf 1830 arr. 21 beg.| up compl. u/w for] up compl. u/w for up compl. u/w for| u/w for FIO
Sta. 19 dredge & trawl Sta. 29 36/ 2230 arr. @ | Sta. 23. 2100 arr
makeup. 2030 compl. Sta. 36 @ 23
1100 Sci. 0700 arr. @
20 21 22 23 24 1 crew mt. @ 25 [Sta. 36. 26
FIO to load & Beg. UTV & arra
fill tanks. search.,
u/w @ 1600 1900 u/w for
Sta. 21
)100 arr. 27 0630 Continue 28 1000 arr. @ 29 30 31
! Sta. 21 array search FIO begin un |
1630 Begin if unsuccessful loading.

irray search.

prev, day.

1900 Deploy back-
up array (if nec)
2100 u/w for TIO

200



GEMERAL NOTES For eRIL (466 2)

) For Afrt.y COnd‘/ryy/n,,. CJ"‘;.. 2')

. a.) 5‘,0 /"c.s' 85‘7(“{ /¢n’ 711 efﬁ J&/- éra/. ny/‘)y) '(¢rf¢gy ”ﬂ@‘bvf‘l;‘\j )

——

6) sf hee ~20H. 4 e fﬁ I/'i TIS'S CéL/ﬁ- te arvray

c) M ke o %l ”55 calle /"/)/m_’ /‘1)1;

J) SF,;'Q,J. 3’01"‘/. l‘ﬂ’ 1‘4 ,/' l/q”S-’ c..é/-:. 1!0 mafLU" 4&0/'/
e) SAJL.G/(,; ‘fb 7‘4&. -u»‘:A»u /92 HF /e.a,“ -f” e/[/ L"r_j ny/on.

0) Cheok Jack welds.

90 Attach #uliny f’/"{“; sed """f” Tzc') wnd Delnn c/cmF Eem
1) Tack weld spor 'Luo)a
D Condeet wrV svevey @ Sta. 36 & searel BRe array. G no

arroy  den't dephy fackop, the peserved £r st 21). Spad 1 e,

V) Condvet acoushe | wTv , & visva | searel Br wiray @ 21

&) near loen. of erZl (leg!) acoushre *ar-f,?l

L) & as a semwes of Jf Jiaes rumniny  Brom o/d

| array Joen. to ‘nmew R S Avo/ loca.

&) TP iy as b heakd | desby deckip | erray
/oou'/bz) retern A BG & depley lack op  Fhere.
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STATION CHECKLIST

PAGE 1. OF 1.

PROJECT TITLE__SWELORIDA CS BENTHIC STUDY PROJECT NO.: 83_513—5_.1__0__/_MMS
. — Crui ITI
DATE IS): 8-20 May 1984 (Cruise IIT) REQUIRED COMPLETED
STATION _NUMBER

TASK OR PARAMETER DESCRIPTION

43

ipifauna, UTV/BSP Survey (3-4 hrs & 2 km)

— e R RS P-Burerey—(malceup)

44 145 146 147 148 149 |50

51 [52% 19 | 2% 23" 207 36"

/

" , Triangular Dredge (3 trawls)

— U Puisnsules-Dredge—(makeupy—3—trauls)
£ ‘4

" , Roller Trawl (1 trawl)

—_r Rotler—Eravd ‘Eabnjln 1 trawl)
’ e p-y oy e

Hydrography, CSTD

Niskin/DSRT Cast for S,T,DO (surface & bottom)

Met. & Ancillary Marine Data & Surface T°C

Infauna, (10 Diver-type Corers)

In Situ Array Servicing (Backup Array Inst. @21

% GROUP II

FIELD LEADER: zjm/@m DATE : :2’}/%;’,, 24 PROJ. MGR.:__- -‘/Q

DATA MGR. : DATE :

DATEfI

QA/QC REP.:

DATE:

Makeup schene not approved by Dr. R Avent (MBS Co:f{) 2 May 84. Revised schene (see map) is todredge
and trawl at selected |ease blocks and to add 1 extra UTV transect to all 10 hard bottom stations.
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