




Cruise Report R/V SEMARD JOHNSON
Puerto Rico and U.S. Virgin Island s

October 1-23, 1985

INTRODUCTION

A Joint deepwater research cr uise was conducted
National Marine Fisheries Service, University of Puerto
DePartment of Narine Sciences and Sea Grant Program. GODREgAR of
the Commonwealth of Puerto Rico, and t' he Department
Conservation and Cultural Affairs of the Government of the Virgin
Islands. The cruise was based on an approved pr oposal fo' r
shallow-water submersibl e support submitted by Nl4FS and theUniversity of Puerto Rico to the NOAA Office of Under sea Research
entitl ed Assessment of deepwater habitats and fauna
evaluation of passive assessment gear s around Puerto Rico
U.S. Virgin Islands." Support for the mothership R/V SEWARD
JOHNSON and the research submersible JOHNSON SEA-LINK II of the
Harbor Branch foundation was provided by the NOAA Office of
Undersea Research. The cruise was conducted in coordination with
the NOAA Ship CHAPMAN with support provided by the Mississippi
Laboratories of the National Marine Fisheries Service, the
University of Puerto Rico, Sea Grant Program, CODRENAR of the
Commonwealth of Puerto Rico, and the Caribbean Fishery Management
Council. Thirty-one dives were made at 16 sites around Puerto
Rico and the U,S. Vir~in Isl ands in depths ranging from 758 m
�,500'! to 36 m �2O ! to evaluate deepwater habitats and
conduct transect and point counts on the reef fishes of
commercial and recreational importance, to eval uate potential
deepwater shrimp sites south of La Parguera, to eval uateeffectiveness of deepwater fish and shrimp traps, to conduct bait
attraction studies, to study deepwater coral s and macroal gae, toeva'luate fish attraction devices I'FADs j depl oyed in Play 1984, andto conduct shel f-sl ope cal ibr ation studies to rel ate ongoing work
at the University of Puerto Rico to results from deepwatersubmersible tr ansects. The NOAA Ship CHAPMAN made ~ trap»«sand 4 bottom 1 ongl ine sets at each of 12 primary dive si«s anddeployed traps and 1ongl ines in support of the University of
Puerto Rico deepwater trap and bait attraction studi es ~

OBJECTIVES

The purpose of thi s sur vey was to provide thesignificant information on deepwater habitats, faunal asse»lagesand habitat associations of commercial and potenti all y' co"m«cispecies around Puerto Rico and the U.S. Virgin Isl ands. Ultimateobjectives were to provide information on the comme«'al
potential of deepwater resources for the benefit of
area fishing industry, to provide information on
longlines and traps on those resources, and to aid
development of a deepwater resources management pl an
Caribbean Fishery Management Council. Specific oboe
to:



I. Categorize deepwater benthic habitats around Puerto Rico
and the U,S. Virgin Islands in terms of bottom type,
configuration, and cover.

2. Determine species complexes, associated with each habitat
type.

3. Provide quantitative abundance indices of commercial and
potentially commercial f i shes and invertebrates wi thin eac h
habitat.

4. Provide catch per unit effort data from trap and
longline fishing for correlation with faunal indices within
habitats and for historical comparison.

5. Determine effective fishing ranges of traps on deepwater
fishes and invertebrates of commercial potential.

6. Evaluate the physical and biological factors which
impact the effectiveness of fish traps in deepwater rocky and
smooth habitats.

7. Compare stock densities, faunal components and
biological characteristics between deepwater benthic habitats of
the U.S. Caribbean, the U.S. South Atlantic coast and the
northwestern Gulf of Mexico.

8. Evaluate fishing configurations and effectiveness of
deepwater fish attraction devices deployed in 1984 off the U.S.
Virgin Islands.

9. Provide an assessment of the abundance and distribution
of deepwater black and bamboo corals and benthic macroala ge
around Puerto Rico and the U.S, virgin Island.

10, Add to the biological knowledge of the deepwater fishes
and invertebrates in the Caribbean area.

SCIENTIFIC PERSONNEL

Ileana E. C'Iavijo Investigator

Walter R, Nelson Co-Principal
Investigator

Richard S. Appeldoorn Co-Principal
Investigator

David L. Bal'1antine Investigator

NNFS, SEFC, Mississippi
Laboratories
University of Puerto
Rico, Department of
Marine Sciences
University of Puerto
Rico, Department of
Marine Sciences
Department of
Conservation and
Cultural Affairs,



Investigator

Carlos Goenaga Investigator

Joseph J. Kimmel, III Investigator

InvestigatorDavid Nellis

Charles E. Cutress

Elmer J. Gutherz

Dannie A. Hensley

G. Michael Russell

Investigator

Investigator

Fie'1d Party
Chief, NOAA
Ship CHAPMAN

Ga vernment o f th e
Virgin Islands
University of Puerto
Rico, Department of
Marine Sciences
University of Puerto
Rico, Department of
Marine Sciences
NMFS, SEFC, Mississippi
Laboratories
University of Puerto
Rico, Department of
Marine Sciences
CODREMAR, Commonwealth
of Puerto Rico
Department af
Conservation and
Cultural Affairs,
Government of the
Virgin Islands
NMFS, SEFC, Mississippi
Laboratories

ITINERARY AND ACTI V I TIES

The R/V SEWARD JOHNSON arrived at Mayaguez, Puerto Rico on
September 30 and was met by investigators from the NMFS and the
University of Puerto Rico.

S t b 30 � Investigators Nelson, Gutherz, Hensley and
PP oarded the R/V SEWARD JOHNSON in Mayaguez and

remained aboard until completion of the cruise on October 23.

October 1 - The R/V SEWARD JOHNSON departed Mayaguez at 6:00 am
p eded to Site 1  JOHNSON SEA-I INK II dives 1163 and 1164!

which were population transect and point count dives  Fig. 1,
Table 1!.

October 2 � JOHNSON SEA-LINK II dives 1165 and 1166 were
It pppl d«d

 Fig. 1, Table 1!.

October 3-12 - All dives during this time frame were conducted
I . 11 I. d

population transect and po~nt count dive  81 167! was completed on
the morning of October 3. Vessel problems terminated activities
on the afternoon of October 3 and October 4. On October 5, one
dive [81168! was conducted to observe deepwater shrimp and fish
traps. Severe weather terminated all activities through October
7 and the R/V SEWARD JOHNSON was forced to seek shelter in



8

ChCb
4
I4l

4!

p
U

a
I
Cd

Cd
3I O

Cd
Z

Z 5-
0 CC

I IK
Cd X
g Cd
OZ
Cd 0
Z
CL I-
l Cd
ICI 4
CL CC
oa
Z Z
I
Cd Cd
Il

3'oa
4

Z 0 l-
C
Ill
Lll
CP

W 4
OZ
LCI 0
Cd I
Zo
CK ~

~a
a 'C ICC
CC.Z 4
z cd 4
CeLL +
Z Z ILI
0 al
6 l- Cd
I l4<a
Cd Cd ~~
aa>
CL CC:4
oat
ZZO
~ g~Cd
I- I-Z
Cd Cd&

CI ft
~ < ~

n$

�

0 CO

0 ID
C7
V!
4!
E

v!

O
LA

ci> ca
CO Q!
I37 4

8 bl

C IO
$0
CO Cd
07 ~

C

COCd-

g
C7!

c5 ~

'P ch
nf W

Qlg

JD ~
~ cC
C
0 0

IO

g K
0. 0

0!
l3
w Q

a0 e ~
0

co h



Table 1.
JOHNSON SEA-LINK Il DIVE SltHIIABV

Dlv«I Date
8, t, ~ t. u. I onD. Rtn

ou'o

1163 10-1-85 Ha 1 I/O. Nel son 5. Nel son/Heusley 1,2'90-9BS 18'13.66' 67 35,?7' 2 X x

S. Nelson/hppeldoorn 1,110-240 18'14.Z9' d7'36,16' X X1164 10-1-85 Hall/Gathers

1,3Z$-270 17'$9.58' 67 23.49' X X XHoore/Gutherz1165 10-2-85 Askeu/Hensly

I/'58.09' 67'23.BD'11GG 10 2-85 hskou/H. Nelson Hoore/hppeldoorn 965-1$0

Gull ivan/V. Nelson 2,?08-1,7BS 17 52. 73' 66 5l.55' x 2 x1167 10-3-85 Hall/Gutherx

IIGB 10-5-85 Ashen/Hensley 5 NIISOn/hpp«iduOrn BOD I / 5 3,DG ' 66 '54 . GH '

I 'I 69 IO 8 8$ lskeu/Hens'Iey HOor«/hpp«ldoorn 1,580 1,39II 17 53,�' GG 55,?II' X x X x

1170 10-9-85 H ~ I I /hppel doom Hoore/Hens'Icy 1,740-1,4?b 17'53,59' 66'54.71'

Sullivan/hppeldoorn 2,$05-2,390 17'52.82' 66 53,69' x x x11?l 10-9-85 Hall� /Hen slay

Sv'll ivan/Appal door n 2,4'7$-2,325 17'52.67' 66'54.11' x 2 x1172 10-9-8$ Hal I /Hcnsl ay

17'$3.28' 66 53 62' X x r1173 10-10-85 Askeu/hppeldoorn S. Nel son/Hensley 2,320

17'5 ' .77' 66'53.21' X XS. Nelson/9 ~ I'Ieniine 400-1101174 10-10-65 hskeu/KluIuel

17 53.90' 66'54.71' X X725-2971175 10-11-85 H ~ Il/Ballentine Hoore/Geeu ~ 9a

17 5 ~ ,77' 66'53.21' X X X400-100Hoore/Gocoa9a1�6 10-1!-8$ Hall/K iuuel

17'54.59' 66 $3.52' X X1177 10-12-95 hskeu/Goena94 sul 1 ivan/Bal I ant inc 700-70

1178 10-12-8$ hskev/Henst ay Soll'lean/Appeldoorn 2,398 17'SZ 74' 6d 54 32 ' X 2 X

1179 l0-13-05 Hall/H. Nelson 5, Nelson/Gutherr 1,59D-200' 17'47,31' 65'5 ~,54' 4 l x

Foruard

Pilot/Observer

Dive Chauber

Diver/Observer

Depth 9*ape

in  t n 9
a.



I,>I> I   I L»»I >no»I

D I v e 4> Date
o

S. Nelson/Henslcy 1,730-140 18'10.65' 64"46.?II' X X X
10- 15- 85 Askew/Gu ther z1180

S. Nelson/Claviio 1,700-200 18 10.65' 64'46.?0' X X
10-15-85 Askew/Russell1181

1,425-100 17'49.88 . 64'?5.60' X X XHoore/W. Nelson1182 10-16-85 Hall/Hensley

1,980-130 17 43.42 64 54.61' X X
1183 10-16-85 Hall/Cl avijo Iioor e/Russ el I

1184 10-17-85 Askew/W. Nelson Sul I i van/Gutherz 1,515-150 18'06,72' 65'11.75' X X X
18'?3 76' 1>4 '»' I l '140-100~ul I I van/Locke

X X
1185 10-1I -Ug A'k ew/CI av i j»

1,675-950 18'31.47' 66'10.56' X X XMoore/Hensley1186 10-20-85 Hall/Gutherz

10-20-85 Hall/W. Nelson Moore/Appeldoorn 1,120-/50 18'30.55' 66'1D.47' X X X
118'/

18'35.42 67'14.14' X X X5, Nelson/W. Nelson 1,170-3001188 10-21-85 Askew/Hensley

1189 10-21-85 Askew/Appeldoorn S. Nelson/Clavijo 2,490-2,260 18'26.82' 67'14.60' X X X

1,375-?70 18 3>?. /9' 67'13. 64 ' X X X1190 10-?.2-85 Hall/W, Nelson Sullivan/Costa

1,565-270 18'22.28' 67'29.68" X X XSullivan/Roden1191 10-22-85 Askew/Gutherz

1,280-350 18'29.50' 65'33.59' X X XMoore/Appeldoorn1192 10-23-85 Hall/Hensley

1,500-300 18'35.27' 65'03.78' X X XMoore/Clavijo119 3 10-23-85 Askew/Gutherz

Forward

Pilot/Observer

Dive Chamber

Diver/Observer

Depth Range N. Lat. W. Long.

in ft.



Guanica Harbor. At this time, the Managing Director of the
Harbor Branch Foundation came to Guanica to assess the situation
and provided an additional operations day for the loss of October
4. From October 8 to 10, 5 deepwater dives were made
 ¹1169-1173! to conduct deepwater shrimp transects and shrimp and
fish trap and bait attraction studies. An additional deepwater
shrimp transect and bait attraction study dive  ¹1178! was run on
the afternoon of October 12. Horizontal upper-slope fish
transects were run on the afternoons of October 10 and 11  ¹1174
and 1176!. Algae and coral dives were made on October 11 and 12
 ¹1175 and 1177!.

October 13- 14 - One dive  ¹1 179! was made on Grappler Seamount at
p p t i «p i « . Tl / 0

JOHNSON departed for a port call in Charlotte Amalie, St. Thomas,
arriving there the evening of October 13, and staying in port
through the night of October 14. Personnel from the Department
of Conservation and Cultural Affairs of the Government of the
Virgin !slands  Clavijo and Nellis! joined the vessel during this
port call.

Oc tober 15-16 - Attempts to locate previously deployed FADs off
dS. i * gh

the NOAA Ship CHAPMAN were unsuccessful and that portion of the
scheduled activities was not undertaken. Population transects
and point counts and collection dives wer e made south of St.
Thomas at Site 6 on October 15  ¹1180 and 1181}. Dive ¹1182 was
made during the morning of October 16 at Site 5 for popul ation
transects and point counts on the east end of St. Croix. A
scheduled afternoon dive  ¹1183! was shifted to the west end of
St. Croix due to high winds.

October 17-19 � The morning popul ation transect and point count
was made east of Isla De Vieques, at Site 7. A

scheduled afternoon dive  ¹1185! was moved to a shallow area on
the north shore of St. Thomas, again because of strong winds and
high seas. Severe weather forced cancellation of scheduled
activities on October 18 and 19 with the R/V SFWARD JOHNSON
anchoring near Cabo San Juan on the night of October 18 and
making a port call in San Juan on October 19.

October 20 - Two dives  ¹1186 and 1187! were made just northwest
II b St 10 i h

dive terminated early because of poor visibility.

October 21-22 - Site ll was not sampled because of lost time
pPP 1i « . I

counts  ¹1188! were taken at Site 12 on the morning of October
21. Dive ¹1189 was made on the afternoon of October 21 between
Site 12 and Isla Desecheo to conduct deepwater shrimp transects
for comparison with similar transects at Site 3. A population



d oint count dive {41190! was made at Site l3 on the
High seas were again experienced that

o ulation transect and point count dive  t>F91!afternoon a"tdha mao pof isla Desecheo. Following the afternoon
gEgARg JOHNSON and the NOAA Ship CHAPMAN steamed to

uez to off-load specimens for the University of Puerto Rico
for transit to Pascagoul a, Hiss. aboard the NQAA

gag. After a 3-hour period in port, the R/V SEWARDCHhpMAN. er a
JOHNSON departe ayagd t d Hayaguez and proceeded along the north shore of
Puerto Rico towards St. Thomas.

23- tp 1

3 Pt«p
t" 1 1 1 3 p
81193 on the afternoon of the ?3rd, the R/V SEWARD JOHNSON
proceeded to port at Charlotte Amalie, terminating the mission.

RESULTS

A summary of resul ts from each dive is given below. The
investigator in the forward compartment of the JOHNSON SEA-LINK
TI was responsible for the write-up of each individual dive, and
emphasis in the write-ups varies with the objectives and interest
of the investigator. An attempt has been made to standardize the
individual dive reporting format, but some variation in approach
is expected. Conductivity values listed in the depth-
temperature-conductivity profiles given for some of the dives are
incorrect, but can be converted to correct readings when
calibration standards are obtained from the Harbor Branch
Foundation.

Dive 4ll63

General Localit - Twenty nm west of Mayaguez, puerto Rico; Site
p p he site was selected as one of a series of

diff'erent habitat types to evaluate varying habitats and to
estimate populations of fishes, principally commercia'1, by depth
and habitat type around Puerto Rico and the U.S. Virgin Islands-
See Table l for location and other station data.

~0b ectives - To conduct population transects and point estimate
conn>~2 o fishes and invertebrates by depth and habitat type.

391 m - 298 m [1,290' - 985'!.

Temperature and Conductivit Profile
~ne th in ft ~fem 'C
Surface 29.80



Visibilit � Estimated by submersible pilot as 15 m �0'! at
ecreasing to about 7 .5 m �5'! at 1,000 '.

Current - 0.1 kn at 1,290', increasing to 0.4 kn at 1,100' and
decreasing to 0.1 kn at 985'.

Observations - JOHNSON SEA-LINK II reached bottom at 1,290 'in an
d . bd

sheer walls of 20'-40' in height made transecting difficult
because of the need to maneuver the submersible over and around
the rocks and walls- Narrow channels between the rocks were
filled with sand containing 3"-4" ripple pattern s indicating at
least periodic current flows u~ or down the steep slopes.
Initial slope angle was 75'-80 , decreasing gr adually to 10'-15
at the start of the dive �,290'!. The habitat changed from
rugged rock boulders to a smoother sand-rock habitat at about
1,000'. Fauna at those depths was depauperate . Few commercial
fishes were seen and the large number of smal 3 cryptic species
usually found around tropical, rocky slopes was not sighted.
Five population transects and six point couots were made between
1,290' and 985'. Few invertebrates were sighted. Two types of
deepwater corals, along with numerous small . flat sponges were
seen. The low biota at this site is supported by low catches
made on NNFS vessels working this area over the past 5 years .

D i ve 41164

Same as 41163

Objectives - Complete population tr ansects and point estimate

and biological collections.

336 m � 73 m  l,llO' - 240'!.

- Estimated by submersible Pilot as 15 m ~50<!

100
200
300
400
500
600
700
800
900

1,000
1,100
1,200
1,290

29.10
26.70
24.91
24.18
23.40
20.49
19.24
18.93
18,43
17.00
16.04
15.08
14. 73

78.78
81.05
80.48
80.01
79.67
78.70
76.39
75.74
75.61
74.56
73 ' 73
72.68
72,21 Bottom



bottom; fncreas ing throughout the dive to 1.0
t;urgent 0> Dt the wall.

This dive operated throughout its entirety along a
22 ' 1, ld'

were o ser=<e observed along the wall which appeared to be subjected to
F'i shes were noted in cr evfces and f ndentatf ons

plateau-1 fk e structures . Id! thin these "pl ateaus"
lfmestone-l fke rock was often seen fn which smaller finfish were
noted. Current was a problem throughout the dive: it prevented
the collection of biological material and severely impacted our
ability to obtain detailed video and photographic records.

Ofve f1165

General Local it - !n Nona Passage off Cabo Rojo, Puerto Rfco;
~ ~e n proposal. See Table 1 for loc atfon and other station

data.

Qb ectives - population transects and point estimate counts of
s es an invertebrates by depth and habitat type.

0 th - 402 m - 82 m �,326' - 270'!.

Tem erature and Conductf vf t Prof fl e

~TC C~l

Visfbi~lit - Estimated by submersibl e pil ot as 15 m �0' j at
start of dive to 45 m �50'! at shall ower depths.

Nil f' or most of the df ve; some current noticeable near
en' a7 dive but not measur ed.

Observations - gix transects and seven point counts were made
5etween~F m  l,325'! and 82 m �70' }. Transect 1 engths were

100
200
300
400
500
600
700
800
900

1,000
1,100
1,200
1,300
1,325

28.92
27.71
24.75
23.76
22.39
20.10
18.75
18.02
17.57
17.25
17.15
16. 44
15.41
14255

81. 70
82.02
81. 50
80.46
79.93
79.12
77.31
76.35
75.66
75.26
75.01
74.58
73.75
72.64 Bottom



determined by bottom habitat and contour. Bottom slope varied
from 10' to 60', with the greatest angle occurring along the last
transect between 154 m �09'! and 82 m �70'!. Habitat varied
from sand-mud on deeper transects to sand-pock and rocky-steep
slopes between 177 m �83'! and 82 m �70'!. Inver tebrate
mounds and trails were observed on sand-mud bottoms. A bottom
sample was taken at, 402 m   1,325'!.

Argentinids were fairly abundant on the 364-m   1,2OO'! to
303-m  X,OOO'! transect. They were stunned by the submersible
lights and one specimen was collected. Two lutjanid specimens
were observed between 263 m  867'! and 182 m �00 '!; they were
also stunned by the submersible lights and began developing a
color pattern of red bars. Xanthichth s r in ens was the most
abundant species observed dur ng e ve an was first observed
at cd 177 m �83'!; we continued seeing them to the shallowest
depth, 82 m �70'!. All individuals observed were closely
associated with holes in the substrate. Caranx lu ubris7 sho~ed
a great dea! of interest in the submersible rom m 1,200'!
to 82 m �70'!. One individual ran into a light on the front of
the submersibl e, suffering some injury and bending the light-

Specimens of a carrier shell, sea urchin, and sea whip were
c ol 1 ec ted.

Dive $1166

Same as fll65.

Ob i - Define habitat from 273 m  900'! to 91 m �00'!
g southwestern wall of Puerto Rico. Hake scientific

collections, develop species list, and document species and
habitats with video and still cameras.

292 m - 46 m  965' - 150''j.

Estimated by submersible pilot as 15 m �0'! to 21 m

Current - No current at 292 m  965'!; O-2-o 3 'kn at 152 m �OO'>
anaancreasing to near 1.0 tn at 62 m 1200'!; current from the
east.

Observation s - The topography between 292 m  965 '! and 264 m
|mlFIin the substrate until a depth of 245 m  810'3. The initialslope was 10'-12', gradually increasing to 35 -40 at a depth of
about 212 m �00'!. A rubble and dead coral zone extended from
about 382 m �00'! to 152 m �00'! from which the rock wall rose
almost vertically. Sea fans, and "typical" reef fishes were seen
from about 152 m �00'! to the terminatio~ of the dive at 46 m



go large coral s were noted along the sheer wall,
a! tgOIQQ'-both tQpography and current seemed i deal . Sub st ant i al
nygpags Qf the smaller reef fishes wer e seen, along with grouper,
snappers, raid-pack,s between 182 m �00'! and 46 m �50'!. Al']
hab$4ats -and sany dominant fishes were videotaped and
pbotagrayhed-

- South coast of Puerto Rico of f Guanica; Site 3
e Tab'Ie 1 for location and other station data.

01 oetives - population transects and point estimate counts of
1

s es- an invertebrates by depth and habitat type.
~84 th - 820 m - 641 m �.288' - 1,786'!.

Tee eraturQ and Conductivit Profil e

~91 I ft ~T

Bottom

Estimated by submersible pilot as 18 m �0 '!
dive,

Current - uii throughout dive.
Gbsetvatio This was a most interesting df ve as we made onedives of the trip. Starting at 670 m �,208'!,

12

Surface-
100
200
300
400
500
e00
800 '
930

1,000
1,100
1,200
1,300
1,440
1,500
I',600
1,700
I,BGG
I ~ 90G
2,OGO
2,10G
2,207

28.80
28.81
27.04
25.29
24.21
22.32
20.69
17.89
17.08
16.50
16.50
15.93
15.19
14.17
13.64
12.97
11.76
11.20
10.59
10.24

9.74
9.25

81.38
81.16
81.20
81.40
80.61
79.92
78.73
77.33
77.25
74.88
74.45
74.11
73.63
72.67
'72. 32
71.58
70,86
70.05
69.21
68.85
68.50
67.65



encountered a richer finfish and invertebrate fauna than
anticfpated. Not only was the benthic biota fertfle, the ~ater
column below about 91 m �00'! also displayed an abundance of
mari~e organisms. This meso-pelagfc fauna remained throughout
the water column, then decreased in abundance about 61 m �00'!
above the bottom.

Five 100 meter transect and sfx point estimates were made
during the dive. Several fnterestfng and possibly a new fish
species were vfdeotaped along with many invertebrate specfes.

The bottom was of a mud-sand habitat upon which were
numerous mounds, depressfons, troughs, and burrows. "Ffnfish and
invertebrate" burrows were observed throughout the dive and
ranged from small to large, single to numerous. Invertebrate
trails were noted throughout the dive with many produced by sea
urchfns.

The Bathnomus, contrary to popular belfef, was not nestled
s

submersible approached the specimen it jumped several inches off
the bottom and moving its pleuropods, it qufckly swam off, away
from the submersible. Hany videotaped species appeared to be
stunned by the lights from the submersible thereby allowfn9
themsel ves to become video taped.

Throughout the dive the habitat was unchanged; however, the
slope fncreased from 10' to 30'.

0 f ve f1168

General Local it - See dive fll,67.

~0e th - 242 m  800'!.

13

Vfde
inc 1 ud fng
 Bath om

c  
  tmo ter
w p
swfmming;
motion of
Ophfoform

otapes were made of unusual animals and thefr movements
red lobsterette  Rune hro sis bafrdff!; gfant fsopod

u f anteus!; deepwa er s r mp  V ~ocran un sp. !;
osimanus! with a colon a zoan

r us as fts shell, deep sea shark
us h anus ; alosaurfd eel clearly showing the
ac~on o the posterior, third of the body used in
beard fish  Pol mfxfa nobf1 fs! showfng the 'walk fng"
the barbels as e ant~ma s suims; and an unrecognfzed
fish.

- Trap observations after a 3.5-hr soak; and a series
tal transects.



d to be fairly strong to the west but was notgurrent - appeare
measured .

vatfons - The bottom was sand and silt with some small
r e ra e mounds and trails, and dead conch shell s and

Slope of the bottom was ca. 15'-20'. At ca.
 g4$4! me rOCk OutCrOppingS and One Very large bOu1 e

hfnoderm tests.
der226 m   ! som

were seen.

ocating the pinger
buoy lfne. orSh tly after finding the traps, we became entangled
fn <he fToai;fng mafnline. Me freed the submersibl e by
maneuver ng 0 but when attempting to follow the 1ines a second
tfme, we again became entangled� . This time, two lines ew re cut to

th bmersfble. After freefng the submersible, no forward
thrust was avaf1 able and the dive was aborted. Free seg em nts of
the cut lfne were found fn three thrusters upon our retur n to the
$KgAR9 JOHNSON.

The traps apparently were not set in a straight line on the
bottom as much of the line between traps was tan gled and
floatfng. Only one shrimp trap was located.

Lfttle biological activity was seen around the one shrimp
trap found. It was burlap covered which prevented our seeing
inside ft.

Nhfle on the bottom there were always a few Serfola
rfvolfanaT in sight. One lutganfd was seen which appeared to be
sssunne iy the submersible lights and began displaying a color
pattern of red bars.

No fishes were seen on the descent except the Seriola near
the bottom. Near the surface on our ascent we obserrve 4 iout 14

0 f ve f1169

General Local it - See dive f1161 ~

ob ectives - Trap observations on shrimp and fish traps after ca.
soB; and a series of horizontal transects at ca. 425 m�,394'!. '

~pe th - 479 m - 421 m � 580' - I >90 ! ~
Tem erature and Conductivit Profile



~Ten t

- Estimated by submersible pilot as 15 m �0'!.

Current - 0

Observations - The water was very murky and green from the
surface to a depth of about 18 m �0'].

At about 383 m �,265'! abundant midwater fishes
 sternoptychids, paralepidids, and chauliodonttds! began to
appear and remained with us to the bottom. Gonostomatids and
myctophids probably were present but could not be positively
identified. A species of trich iurid  Benthodesmus! appear-ed near
the bottom. Most individuals of this spec>es were seen
positioned  head up! vertically in the water column. Usually the
only movements they made were periodic flicks of the caudal fin.
Host individuals were ca. 18" in TL.

The bottom was silty sand  an occasional large rock was
noted! with some invertebrate mounds, burrows, and trails. The
slope was ca. 10'-15

During horizontal transects and searching for traps, the
benthic fishes most commonly encountered were ~Pal mixia nobilis.
p cilo s tt albomar inata, Chaunax sp., C tto sos roseus,

l anus, a species o Periste xi ae, anna
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71.24 Bottom



a- specimen of C tto sfs roseus were collected. One
uea seen aiti:ing on t e gotten at 479 m �,580' 1.

s

i - Observe bottom longline for bait preference
and documentation/collection of fauna and habitat.

- 527 m - 432 m �,740' - 1,425'!.

Current - No detectable current.

Observatfons - Surface waters had very poor vi sibil ity with much
~g I
runoff. Mater was clear at 30 m �00'!. At 61 m �00'! there
was an increase in the amount of flocculant material suspended in
the water. This condition remained throughout the descent. At
394 m �,300'! sternoytychids, small silver fishes, and small
shrimps were noted, Sy 455 m   1,500'!, gempylids were observed
and bfologfcal activity increased until bottom was reached at 527
m   l,140'!. Hovfng away from the area where we first reached
bottom, the level of biological activity seemed to dec rease.

lhe primary goal was to locate and observe a bottom longline
with various types of bait; however, the bottom 1 on gline was not
found. The remainder of' the dive was spent documenting the
habftat, characteristic species, filming shrimp and unusual
fishes, and investigating burrows.

Bottom appear ed to be a silt-clay flat with a slope of 15
and characterfzed by a host of depressions, burrows of various
types and sizes, arrd invertebrate mounds. Host burrows showed no
signs of life, although some indicated recent excavati on . One
small eel-like fish was observed darting into a small burr ow

cr abs wer'e abundant, of which a few wer e seen back ing
down or sittfng in small, finger-sized, vertical burrows.
front of burrows b
Several observations were made of Plesionika ion i es standin ini 9 1 rl

h respons fbi e for their formormatfon. A large Bath nomus surroundedy several Plesionika sp. was observ d 'tte s i ing in a channel

that the burrow was constr ucted or used by the Bathynomus.
Several shrimp wer e documented on film: w

species one tentat'v 1 'd
pena id sb i, o e bein ne y i entified as p. ion
1 tt eing rlsteus ant7Tlensis These



dominant shrimp caught in subsequent bottom trawl s. They had not
been observed in previous trap catches. One other very small,
red penaeid shrimp, characterized by very long white antennae,
was observed but not documented. This species was very abundant
and usually observed swimming off-bottom. Film records were also
made of a macrourid and a small red octopus, possibly a pelagic
species, found curled up on the bottom.

Oive 41171

- See dive f1167.

~0b'«"-« f
transects at a depth of 727 m �,400'!.

- 760 m - /24 m �,505' - 2,390'!.

Tem erature and Conductivit Profile

~Tee 'C

� Estimated by submersible pilot as 15 m �G '!-

Current � 0.3 kn
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bservations - T' he layer of green water noted in dives 1169 and
-<a> not apparent on this dive. The bottom was sandy silt

wi~h <~+erous mounds, burro~s, and tracks. The slope was
gO --15

J

'On the descent, sternoptychids began appearing at 414 m
 g,Q$'!; and parÃepids at 694 m �,290'!. Midwater fishes
became gore abundant and active at ca. 538 m �,775'!; this
activity continued to the bottom. Sternoptychids were not as
nugereus hear the bottom Groups positively identified near the
bottom were chaulfodontids and paralepids.

General observations and transect counts indicated a species
pf halosaurid eel «s the most abundant benthic species at this
station. Other fishes encountered were Chaunax sp.,
geristediids, macrourids, argentinids, ~at ypteroids, and a fish
that had the general appearance of a synodontid  maybe
Parasudis! ~ On two occasions an unidentified species of fish was
oaaserse to hang head down in the water co'iumn ca. 2 m �.6'! off

S

Although a pinger had been placed on the buoy 1 ine, the
traps could not be located.

Dive 81172

General Localit - See dive f1167.

Ob ectives - Trap observations after a 12-hr soak; make a
ver ca ransect on descent; horizontal transects at ca.
�,400'!; and co'llect and videotape organisms ~
Death 1gg m - 105 m [2,415' - 2,325'! .
~YIIIAt .«I « » Ib

Current - O

727 m

18

s - The bottom was sandy silt with numerous mounds,Observations - Th
urrows, an tracks, with a slope of 15 -20

� scent midwater fishes began appearing at ca 394 mOn the descent
,300 !. Sternoptychids were first seen at ca. 545 m  le800 !and paralepids ca. 636 m � 100'! Fram 606 m � OOO'! to thebottom, midwater fish abundance and activity was highest-

hauliodontids were seen near the bottom.

h
The most fre uequently encountered benthic fishes were

a yp eroids. Other fishes seen werea osaurid eels and bath t
nchid sharks and bathyclupeids. A fish that w s

ie as a bathyclupeid was seen to hang motio»ess



water column in a head down, vertical position. Other fishes seen
in similar positio~s during previous dives may also have been

q td  ~C*C d.

The traps were located on this dive but could not be
observed due to interference by two large hexanchid sharks. One
of these was ca. 2.5 m  8.2'! in length. It was seen to attack
and wrestle something in or near one of the traps. It showed
some interest in the submersible and swam under its front end. A
second hexanchid of ca. 5 m   15'! in length was also seen
swimming around the traps. It also showed interest in the
submersible and approached the front c'hamber. This second shark
may have been Hexanchus riseus. Due to the sizes of these

were stirring up so much sediment, we abandoned further attempts
to observe the traps.

During the time spent near the traps, many
seen moving or resting on the bottom.

were

The remainder of the dive was spent photographing and
attempting to drive organ Isms out of burrows by injecting them
with formalin. Me saw no organisms leave burrows after the
formalin injections.

Dive 41173

See dive fll67.

Observe bottom longlines for bait preferenc e and
t experiments and documentation/collection of fauna and

habitat.

703 IH �,320'!

Tem erature and Conductivit Profile

~Tel 'C
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IHt« .«i 1 " i 1

Current - O.l kn or less from 140'.

Observations - The Kal i pole and bottom 1ongl ine set was
pp i 1 V

were documented on vfdeotape and 35 mm photogr aphs. In general,
the lfne was not straight, with much extra line curled on the
bottom. Only 5 of 20 Kali poles were erect, The floats imploded
on 14 poles while another was down due to the weight of a
captured shark. Nuch bait was as yet untouched, but some empty
hooks were observed. Observations were terminated after one
complete pass due to snagging the line fn a thruster. These
difficulties resulted fn weighting the line on future sets.

The experiment to test the effect of bait height off the
bottom dfd not yield significant results due to the small number
of erect Kali poles. Invertebrate feeding activity on off-bottom
baits was not observed. The sfx sharks observed on the Kali
poles, regardless of the position of the pole, were caught on one
of the top two hooks.

The experiment to test the effect of bait type was
ineffective because feeding activity was insufficient to
determine bait preference.

The following species were observed around the longl ine
either feeding or showing signs of being attracted to the bait'-
12 sharks ill of which were ~Sua!us!; giant isopods  Bath nomus
~i anteus! which were the dominant species present, t eir
act>vasty increased noticeably through the period of observation'
4 individuals of Heterocar us laevis?; and 2 myxfnfds. The
latter two species ave een frequently caught fn traps, but ««
observed at no other time at this depth.
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Additiona'1 observations were made on isopods. They were
seen to attack bait voraciously. One isopod ca. 30 cm �2" j long
was observed feeding on a piece of squid measuring roughly 3 x 7
cm. The bait was held by the first three 'iegs as large pieces
were tom away by the mouthparts. Almost the entire piece of
squid was consumed during 2 minutes of observation. Another
large isopod unsuccessfully tried to swim away with a large piece
of barracuda about half its body size. Twice isopods were
observed on the back of captured sharks resting motionless on the
bottom. The sharks responded quickly with violent jerking
motions, attempting to dislodge the isopods. Isopods were
observed frequently swimming in and around the area of the
longline. They swam using their flap-like pleuropods, which beat
sequentially in a wave-like fashion with a pause between
successive waves. The uropods were turned up while swimming.
1sopods swam straight, steady, and even. The only exceptions
noted were turns to avoid colliding with the submersible, and
turns made just before touching bottom in the vicinity of the
bait. Only once, and briefly, was an isopod observed "walk ing".
This was near a bait, and consisted of a series of forward jerk s
as if ft was about to swim. From the abundance of isopods
observed around the longline in comparison to the number observed
during transects, it was obvious that they were being attracted
to the bait over a long distance.

Much time was spent investigating associations between
organisms and burrows. The following observations were noted and
recorded on film when possible. A shrimp  Heterocar us laevisj,
while walking toward a piece of bait, encountere a small
 finger-size! vertical burrow. It momentarily backed down the
burrow, then proceeded on to the bait. A lobster {Eune hro s
bairdii! was encountered in front of its burrow. T e urrow was
%or>zontal with a mound of recently excavated sediment in front.
The entrance to the bur row was a 1 ittl e wider than the burrow
itsel f, with steep sides. A different lobster  Acanthacaris

~tee , was encountered in the mouth of its burrow. The burrow was
horizontal, the top of which was about 14 cm �.6"! deep. It had
a fan-shaped entrance with a ridge of sediment 4-5 cm �.5"-2"!
high in a 130' arc around the entr ance forming the outer edge of
the fan. Some recent excavation was evident. The lobster
assumed what appeared to be a defense position in the burrow.
Upon injecting formalin into the burrow, the lobster escaped out
a back door located 1.5 m �.9'! away. This second opening did
not appear as distinctive as the primary opening. A 10 cm �m!
diameter vertical burrow was injected with formalin; a brittle
star and a small galatheid crab emerged, both considerably
smaller than the burrow. Two vertical burrows were found
connected by a side chamber containing a brittle star. One
burrow was injected with formalin; only the brittle star emerged.
A small finger-sized burrow was injected with formalin with no
response.

21



Other organi sms observed and recorded on videotape were as
1 ows , 'fi ve red pel agic hol othuri ans  En ni astes eximia! of

two were noted ca. 9 m �9.5'! of f e o om, ~enMil med
tp document their swimming behavior; a brown and white ha 1 osaurid

The following organisms were coll ected: 1 Chaunax sp., 3
pelagic hoiothurians  Eny niastes ex min!, 1 bentnntc holothurian

Dive f1174

- See dive 41167.

pb ctives - Count all fishes seen during 40-minute horizontal
to extend previously conducted shallow-water transects

into deeper water; and to describe assoc iated habitats.

~Oe th - 1ZO m - 33 m �00' - 110'!.

Visibilit - Estimated by submersible pilot as 3 m �0'! in 33-m
epth and 12 m �0'] in depths of 70 m and 120 m �30' and

400'!.

Current - 0.3 kn in 33 m �10m! depth with some surge from heavy
seas;  ! current in 70 m and 1ZO m depths  Z30' and 400'!.

Observations - Oue to poor visibility, the 33 m �10'! transect

and 70 m �30'!. Horizontal transects were conducted in a west
to east direction-.

The slope at 120 m �00'! was nearly vertical. The
substrate was rock with an encrusting yellow sponge  Veron ia  ~!
sp ! which was general ly overlain within a thin veneer of ss ty
sediment. "Sea whi p"-type gorgonians  El chisel 1 a sp. !, often
wrapped with basket star s, were common. flic work face was
scailoped so that small depressions with occasional crevices and
holes provided the only hiding pl aces for resident fishes.
Between 100 m and 74 m �30'-244'! the slope changed to about

which remained constant to at least 33 m �10'!. At 70 m
!, the substrate was coarse coral rubbl e and boul ders.

L~~ge basket stars and blade-1 ike sponges were abundant. Highly
br»ched sof t and b I ack coral s added to the ver tical rel ief.
llel ief provided by these substrates was as high as 2 m �.6'! but
averaged 1 m �.3'! ~

Approximately 31 fish species were seen on both transects
ser«nus iuci ercanus and Chromis enchr surus made up 383 and 
3

the total vn vvvduals seen an ZO m !. Fishes in the
genus Serranus dominated the fauna in 70 m �30'! and

22



19%; and S. tabacarius 10%; Chromis insolatus was

fauna.

Dive 81175

General Locality - See dive 01167.

Objectives - Search for macroscopic algae in deepwater habitats

coast of Puerto Rico.

~De ths � 220 m - 90 m �25' - 297'!.
Estimated by submersible pilot as 11 m �5'! at 220
ibility improved to greater than 15 m �0'! at 90 mV1s

�g7 !.

Current � 0. I kn at start of dive.

A number of sponges were col 1 ected, primarily at gl m
�00'!, as probable habitats for small, filamentous, primarily
rhodophyte algae.

Oi ve 81176

General Locality - See dive 81167.

Objectives � Verification of fish species identified or seen on
TIT7T: 4

from video tapes.

120 m � 30 m �00' - 110'!

Estimated by submersible pilot as 7 m �3'! at 30 m
d 18 m �0'! at both 70 m and 120 m �30'-400'!.

Current - 0.2 kn at 33 m   110'! decreasing to zero at 70 m and
T2~~m T230'-400'!.

23

Observations - At 220 m �25'!, the bottom was essentially silted
li «. i i t t

growth. The bottom at 130 m �30'! and 140 m �75'! was similar
but with an increasing number of patches not silted over. No
macroscopic algae and probably few or no filamentous forms were
found at these depths, At 100 m �30'!, the slope was almost
vertical with an abundance of encrusting organisms; at 90 m
�97'! the slope decreased to about 30 and the bottom was coarse
sediment with exposed dead corals. This substrate supported two
varieties of gorgonians  Ellisella sp.!, whip-like black corals
 St'cho athe sp.!, and sponges. Macroscopic algal species were
a





heavy upland deforestation during recent decades; b! high organic
content of these waters due to the presence of sanitary effluents
within the bay; c! periods of reduced easter1y water currents;
and d! the closeness of this shelf margin to the coast. Con-
sistent with this hypothesis is the apparent higher abundance of

L P

Other observations unrelated to the assessment of precious
corals were: 1! the presence of a geomorphological feature, " the
wall," with its upper portion occurring from 10 m to 20 m
�3'-66'! deeper than other described walls in the Caribbean; 2!
an abundance of stalked Crinoidea at 197 m �50'! to 212 m �00'!
 the base of the wall!; 3! the lower limit of hermatypic
scleractinians was about 55 m   180'!, shallower than other
reported localities; 4! an abundance of ahermatypic scleractinian
Nadracis m riaster at 197 m �50'! to 212 m �00'!; 5! the most
aa~~aant sess e organism on the wa11 from ca. 197 m �50'! to 91
m �00'! was a ye11ow encrusting sponge; 6! spiral and non-spiral
unbranched cnidarians were common but highly aggregated on the
wa11; 7! no Sclerospongia, which are common to abundant on other
deeper reefs of the Caribbean'

Two five-minute photographic transects were made parallel to
the 55-m �80'!,85-m [280'! and 115-m �80'! isobaths. A Benthos
camera shot was made every six seconds. The re1ative abundance
and spatial pattern of b1ack corals, as well as other predominant
benthos, will be determined by using each photograph as a
quadrat.

Di ve 41178

See dive III1167.

Objectives � Horizontal transects at 2,390'-2,400' to collect and
g p

727 IA �,398'!.

Tem erature and Conductivit Profile
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ObserydLtianS - The bOttOm waS Sandy sil t with numerOuS mounds,

Based on horizontal transects and general observations,
hei:osavr.kd elis, bathypteroids, and macrourids were the most
abvndant benthic fish groups. Other fishes seen were Chaunax
sPs.s, a SPeCies of Per istediid, a chimaerid, a neoscone~i, and a
chaul iodont id. One macroui d was col l ected. Se v eral Bathyn omu s
were Observed.

One burrow was injected with formalin; a nephropsid
t Acanthacari s c aeca} was then seen leaving the burrow by a

n

Several f issues and invertebrates were photographed for
future identif ication.

Dive 41179

Southeast corner of Grappler Seamount; Site 4
e Table 1 for location and other station data.

Objectives - T 0 conduct population transects and point estimate
counts of fi sh es and invertebrates by depth and habitat type.
Since this was the only dive at Site 4, additional objectives
were to obtain thorough videotape and photographic coverage of
habitat and dominant species.

~0e th - 488 m � 61 m �,501 ' � 800 ' !
Tem erature and Conductivity Profile
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Visibi lit - Estimated by submersfble pilot as exceeding 15 m
at 1 m �00'!, it was reduced to 9 m �0'!.

Current � 0.3 kn in 364 m   1,200'! from east to west; 0.3 kn in
TF~m T420 '! from west to east and nil in 73 m �40 '!.

Observations - Bottom was reached at 482 m   1,590'! at 8:15 am.

sediment contained little sflt an4 appeared slightl g coarse.
This habitat continued upwards on a slope of 20 -40 to 270 m
[890'!. Heart urchfns and white, stalked crinoids were
occasionally seen. A few widely scattered rocks were seen with
attached crinoids at ca. 300 m  900'!. One wenchman snapper
 Pristf omoide s! was seen by a small rock at 364 m   1,200'!. A
zone o w e y scattered loose slab rock was viewed from 270 m
 890'! - 248 m  820'!. Several silk snapper  Lut'anus vivanus!,
one blackfin snapper  L. buccanella! and one m sty grouper
 E fne helus m stacinusT were seen in the area, along with

~ ~ol onius! . Attached invertebrates wer e al most nonexi stent.
ove t e slab rock zone, from 215 m �1G'! to 191 m �30'! was

an extensive area of small coral rubble that had fallen from the
wal] above. The rubble appeared loose and coarse and seemed to
provide a poor habitat for both fishes and invertebrates. A
near-vertical wall was found at 191 m �30'!, with the lower 61 m
�00'! being extremely barren- Only a few small fishes were
seen, but always hovering near the mouth of a small hole in the
wall� . Fracture lines appeared across the lower wall, from which
slabs apparently broke off, forming the rubble-strewn slope
below. At about 130 m �30'! sponges and low @orans appeared,
and the number of seal , reef fish increased, The slope
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decreased at about 121 m �00'! with dense rock rubble covering
the bottom. Large numbers of deep-reef tropical fishes were seen
from 121 m �00'! to gl m �00'!. The bottom in depths less than
y! m �00'! was rubble-strewn with encrustfng sponges, various
barrel and finger sponges and small circular sheets of algae.
several rock hinds were seen at 61 m �00'!, along with large
numbers of tropica'l reef fishes. Overall, the area appeared
unproductive. A deep rubble strip about 109 m �60'! wide,
supported some snapper and grouper, but along the shelf-edge the
best potential for commercial production was seen.
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Dive 81180

- Virgin Islands off St. John's south coast;
al. See Table 1 for location and other station

data.

03<-P i 1 t
t«

~0th - 525 m - 42 m �,730 ' - 140' !
Tem erature and Cenductivit profile

2~em '0

Current - 0.1 kn at start of dive increasing to 0.2 kn.
Observations - particulate material in water column again noted
popul ation transects were run from 525 m �,730'f onto the reefproper. During the dive, three habitats were encountered. The
rock rubble zone supports a limited number of fish orinvertebrate species. At one site in the rock rubble habitat,which was associated with several very large boulders, about 18snapper were counted in the periphery oi the light. Thisnotation prompts the question of whether these species areattracted to and folio~ the submersible, with a resultant
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Surface
100
200
300
400
500
600
7GO
8GO
900

1,000
1,100
1,200
1,300
1,400
1,500
1,600
1,700
1,730

29.30
29.34
28.89
26.91
25.00
23.85
22.10
19.16
18.54

17.32
16.91
16.35
15.62
14.87
14.43
13.SS
12.89
12.53

83. 47
83. 00
82.95
82.62
81.86
81.44
80.62
79.04
77.76

76.00
75.48
74.92
74.44
73. 92
73.45
72.87
72.16
71. 51 Bottom



overestimate, or do they primarf'ly remain fn the outer reaches of
tge light, fn which case we may underestimate the popul ation.
Krternally, these rocks appear to provide good habitat, but
fish are recorded around them. Upon leaving the rock rubble at
ca, 272 m  900'!, a sheer rock wall was encountered which
contfnued upward to about 61 m �00'!. The slope was estimated
at about 80 . There were two distinct habftats noted on the wall
which may be related, fn part, to a critical photic level. The
lover wall, on which there were few sponges and coral s, extended
upwards to about 121 m �00'!, at which point a marked increase
in the amount of growth and specfes diversity was noted. The
lover slope appeared to be terraced and undercut in pl aces.
These terraces vere occupied by large numbers of snapper in
depths of 227 m �50'! to 162 m �00'!. These fish swam freely
along the terraces and sho~ed 'limited movement up or down the
slope. The upper slope displayed a greater ichthyofaunal
dfversfty, similar to the reef top. After leaving the wall edge,
a large number of schoolmaster snapper were observed. These f/sh
showed an unusual amount of yello~ on the fins and body. Video
footage was somewhat disappointing as a high level of ambfent
light on the upper wall and reef top precluded good color. This
was a spectacular wall with ambient light penetrating to ca. 272
m  800'!. The light intensity increased as we ascended,
providing some truly spectacular viewing,
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Species List Dive 1180, Site 6, off south coast
of St. Johns island, U.S. Virgin Islands

r an sec

Species
RR RR RR RR

aunax c us
Yternoptyc ae
Pol arixia nobilis

rgen n dae
Chlorophthalmidae
Apogonidae
Gobiidae

Holocentridae

o ocentr us sp.

Fl
electro o s retros ines

coruscus

Lute Etelis oculatus
~rsst o~po Oes sp.

ut anus buccanella

ut anus aeacus
ut anus ocu

Carang ae
Caranx sp.
Caranx ~lu ubrls
~er i o a s p .

Chaetoetonttdae
Chaetodon ~aa
~aeto on aculeatus

*
Acanthurus bahianus

Ser ne e us u vus
33



E ine he! us str i atus
araat as furcsser

.I rao
Balistes sp.
Kaa Ms,es vetula

Poaaa~~ r Tae
Poeaceotr us ar titus

tF o aor
X X X X

Others

lPllTR

Bodianus rufus
~ar oea vyrTde

SP ~
nkiT

RR Rock rubble 1,700'-900'
ll ~ Mall 900'-300'
MRT Mall, reef top 300'+



Dive f1181

- See dive f1180.

Vertical transect from 212 m �00'! to 91 m �00'!;
d photograph fauna and habitat.

- 523 m - 61 m �,700' - 200'!.

- Estimated by submersibl e pilot as 15 m �0' !.

Current - None

Observations - The bottom was sandy with medium-size rocks and a
��p ��

ident i f i ed.

The single vertical transect included observations of
0 t hth trach orna, Hol ocentrus spa a E ine helus m stac inus,

~ «

iauraenidae, ~A o on sps, and Balistes setula. SeveraVVishes and
invertebrates were photograph an vTdeotaped for future
identification and reference,

One rock pile was injected with rotenone and a sing1e fish
collected, along with a sample of the rocks which resembled tree
roots.

D i ve 81182

� Virgin Islands off the east end of St. Croix;
oposal. See Table 1 for location and other

station data.

Objectives � Population transects and paint estimate counts of

~De th - 432 m - 30 m �,420 ' � 100' ! .

Tem erature and Conductivit Profile
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Near surface
150
200
300
400
500
600

28. 39
28.74
28.78
24.92
23.35
21.94
20.93

83 ' 56
83.33
83.38
82.63
80.97
79.95
78.92



19.36
18.22
17.81
15.95
15.33
14.88
14.36
13.54

77.96

76.83
76.35
75.68
74.52
74.16
73.80
72.77 Bottom

700
8O0
900

1,900,
1,'100
1,200
1,300
1,425

gi .Kd

Ssrrent -.Variable rrom 0 to 0.6 tn.

Observations - Six transects and two sets of point counts were
82

~1,425 6O0'y with a slope of ca. 35 -45'; from 182 m-105 m
�00'-345'j the bottom was a rock wall with a sl ope of 70; at
ca. 105 ia �'45'!, the bottom composition became coral rubble and
the slope decreased to about 5me

m �00'!, the only fishes seen were
istedion spr n lophiids, Lutjanus

e holocentrid an~one
with a small rock cave. At

iversity and abundance of fishes
groups represented at these depths

General observations were

In areas beeper than 105
Seriola s9., ardentinids, Per

p., 0
lutfanid were c ose ~
183 m-91 e �00'-300 !, the d
increased'.4reaendously. Fish
were typical of reef systems.
continued to ca, 31 m f100'!.

Dive $1183

� Virgin Islands off the west end of St. Croix,
d.

- Habitat characterization collections and faunal
n, photograph and videotape for species verification.

~l>e th - 600 m - 39 m �,980' - 130'!.

T«erature and Conductivit Profile
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Additional fishes seen were: S h raena barracuda; Chaetodon
C

Trl ~;T

aero rena am; and ~Sari soma vi ride.



Estimated by submersible pilot as 12 m �0'! from
ive to 273 m  900'!; decreasing rapidly at shallower

depths.

Current � Negl igibl e but increasing at reef top to 0,3 kn.
Observations - The bottom from 600 m � 152 m �,980' to 500'!

r f « I. i 57
  1,900' to 1,800'!; burrows appeared to have double entrances
with some secondary bioerosion around both entrances. Shrimp
were filmed and tentatively identified as Heterocar us. Carrier
shells were common from 600 m � 364 m �,9 to , '!, judging
from the number of individuals seen and the abundance of their
characteristic tracks. One specimen was collected at 455 m�,500'! . Several unidentified mesopelagic fish were seen in the
water column. The most common benthic fish was Pol mixia nabilis.At approximately 545 m �,800'1, an ateleopodi - e s~an amacrourid with a distinctive round bl ack spot on its pectoral fin
were videotaped. Substrate for soft coral s and their associated
starfish was abserved at 545 m �,800'!. Several small, 5 cm�
7.5 cm �" to 3"!, fish oriented with heads down were seen
hovering near the starfish. One gorgonian with bath abrittlestar and a red starfish and an ophidiid or brotul id, were
collected.

At approximately 485 m �,600'! a small fish was filmed
close-up; it had a distinctive black edge on the anterior portion
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150
190
300
400
500
600
700
800
900

1,000
1,100
1,200
1,375
1,400
1,500
1,600
1,650
1,700
1,800
1,960
1,980

28.85
28.86
25.09

22.00
20.91
19.16
17.48
17. 19
16.44
15.91
15.32
13.53
13.41
12.81
12.27
12.29
11.75
10.98
10.39
10.65

83,42
82.41
80.39

78.40
77.26
76.48
75.72
75.37
74.87
74.61
74.10
72e92
72. 85
72. 29
72. 17
72.02
71.67
71.00
70.64
70.83 Bottom



of the dorsal fin and very long veil-1 ike, black-speckled
poctor al ol' pol vic fins. Several scyl iorhinid sharks were seen;
one having brown saddle-1 ike markings and spots was videotaped.
Other mniaemtified fishes were filmed with good close-ups that
may alEow later identification.

Aggragattons of two species of echinoderms were observe-' at
303 m  L,OQO'! and 258 m  850'! respectively. No fish were
observed bat>men 242 m and 152 m  800' and 500'!. The slope at
this depth was ca. 10', and the bottom was stil 1 sandy.

ht 152 m {500'!, an 80'-90' wall was encountered with
oncrmstatfoms of different colored sponges. Some gorgonians were
also present. No fish were seen until a depth of approximately
106 m f350 '! . Coral in the form of plate-like A aricias was
fir'st observed at 58 m �90'! at the reef crest. t er coral
species vere seen in shallower depths.

Identified fishes observed along the vertical wall between
106 m and 39 m �54' and 130'! include: Lio ro orna mowbra i,
Chaetodon acyl oatus, Haemulon album, Holocen rus ascens on s,
Kh s»

Oivo 01184

6enaral Loca1it - Kast of Isla de Vieques, Puerto Rico; Site 7
n e prodroma . Sae Table 1 f' or location and other station

data.

Qb ectives - population transects and point estimate counts of
s es an 1 mvortebrates by depth and habitat type; and habitat

documentat ion.

0 th - 495 m - 45 m �,515' - 150'!.

Tem erature and Conductivit Profile

'C C~92

Surface
100
200
300
400
500
600
700

29.00
28.32
27.71
26.55
24.80
22.62
19.87
18.52

83.75
83.56
83.51
83.24
82.56
81.82
80.29
78.97



800'
900'

1,000'
1,100'
1,200'
1,300'
1,400'
1,515

18.00
17.45
17-16
16.88
16.12
15.60
14.19
13.68

77.83
77.07
76.61
76.15
75.72
75.31
74.66
73. 22 Bottom

i»«d by submersible pilot as 18 m �0'!.
Current - 0.0 kn at 459 �,515'!.

Overall, the site ~pp~a~ed very unproductive hei ow ca. 121 m
{400'!. Al though silk  L "'»»s! and b'l ackfin  L. buccanel 1 a!

39

Observations - As with previous sites visited, the slope and wall
the general configuration was similar to other sites. A smoothsand bottom, sloping fr om 15 to 40, existed between 459 m and273 m �,515' and 900'!. An underlying hardpan was located under
a thin veneer of sand, Echinoids and scattered hydroids were
occasional ly seen, but the bottonI appeared generally depauperate.A Chaunax sp. was videotaped "walking" and then collected, At
271 m ~00'!, 1 arge boulder's were found on part of the l ower
rubble zone which appeared as depauperate as the sandy ar ea
below. Coral rubble was widely scattered above and below the
rubble zone, over the sand bottom. At 212 m �00'!, small
rounded coral pieces and small round structures, tentatively
identified as rhotoliths  calcified algae ball s!, were very
dense. Few commercia'l fishes were seen and almost no attached
invertebrates were found on the 1 ow-rel ief rubble. The bar ren
lower wall started at 182 m �00'! and ascended at a slope of
80 - 85 to a depth of 91 m �00' ! . Two qhost fishing traps
were found on a smal 1 1 edge at 121 m �00 ! . Both were arrow
traps with iron rebar and wire mesh. A corner was tom open onone trap and the escape panel was open on the other. Neithertrap contained fishes or invertebrates. As in other areas, at
about 121 m �00'!, the number of encrusting and standing sponges
and coral s increased dramatical ly. From 121 m �00'! to 91 m�00'! 'large numbers of tropical f ishes were seen and the bottom
had a rough, convoluted appearance. At 91 m �00'!, the slopedecreased to 65'-70' and the bottom was covered with the 1"-3"
�.5 cm � 5.0 cm! objects tentatively identified as rhotaliths.
Another vertical wall extended from 76 m �50'! to 45 m �50'!
and was marked by numerous small caves and crevices occupied by a
r ich tropical fauna- Th«op of the ledge was rel ativel y barren,
and appeared to be smoo th cap rock. Ef f' or ts to sur vey the top
were unsuccessful because an extremely strong current from the
north prevented the ~0""50" 5~A-LINK ll from moving over the
ridge top.



snapper were seen, they did not appear abundant. The upper s$ope
was favnfst|cally rich but few snapper or Br ouper were seen .



Species List, Dive 1184, Site 7, East of Isle de Vieques, Puerto Rico

Transects

Species

X X X Xpe
Spe

bilis

X X X X X X
Prrstl mordes sp.
Lut anus v vanus
A s us dentatus

Serran ae
Sezranus sp.

Serranus tortu arum

Le '"' s � "'
Paranthias furci fer

Holocentrus rufus
Holocentrus ascensionis
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aunax sp.
Argentrnidae
S Odu8 in te oned i us P
Bent odesmus sp.

tto sos roseus

Ser o a sp.
~Ser ola dumerili

Lut3anidae

Pomacentridae
Chromis insolatus
~Crom>.a ~caneus
Pomacentrus fuscus
Pomacentrus artrtus

Pomacan th idae
Pomacanthus arcuatus
Holacanthus ~tr color

C"aetodontidae
Chaetodon aculeatus
Chaetodon ocellatus
Chaetodon sedentarxus
Chaetodon strxatus

Other s

2 3 5 7 8
S SR SR SR SR SR SR



8 h aena barracuda
ant c th s

a

Priacanthus arenatus

@can thurus c~oeru eus
arxa

8 ~ Sand 1, S15 '-900 ~
SR Sand, rock 900'-600 '
W ~ Hall 600'-200'

X X X X X X



Dive ¹1185

r
r

~eth - 42 m � 32 rn �40' - 100' ! .
Tem erature and Conductivit Prof il e

~fem 'C

90
105
140

83.64
83. 58

Bottom

28.51
28.45
28.43

Estimated by submersible pilot as 1.5-3 m �'- 10'j.
Current - Negligible, however, considerable surge noted at patch
~re e

Observations - Sandy, muddy substrate extended from 42 m �40'!

rhomboidolis was seen closer to the substrate, u Janus analisestimated at 8 cm �0" ! long was briefly seen at 38 m TIYg'T.Basket stars were noted tightly coiled around small gorgonians.Attempts were made to collect what was thought to be liveStrombus cIicLas but they turned out to be large hermit crabs
~ar anus ~nsi nis! living in old shells.

A small patch reef approximately 46 m �50'! long, was foundat 35 m �17'! with a depth on top of 27 m {90'j. Some rubbleand algae  Caul er a and Penicillus! were observed around the baseof this pate ree . Gorgor]ans were most abundant with corals ~Di 1 orig, Nontastrea, etc.! next in abundance. Reef fishes were
the submersible e.

List of fishes observed during this dive included:
us anal i s,
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aurofrenatum, Lachnolaimus maximus, Holocentrus rufus, Chromis

o ster.

D i ve f 1 1.86

8 l L lit - Southwest of harbor entrance to San Juan,
e 10 in proposal. See Tabl e 1 for location and

other station data,

Ob 'ectives - Popul ation transects and point estimate counts of
s es an invertebrates by depth and habitat type.

0 th - 508 m - 288 m � ~ 675 - 950'!.

Tem erature and Conductivit Profile

Estimated by submersible pilot as 9 m �G'!-

Current - 0.2 kn from the north east �38'!.

Observations - This dive operated from 508 m � 288 m   1,675'

topography was smooth with only one small rock observed during
the dive. Bottom composition was silty mud and sand which ov«
laid a mud bottom. The bottom was soft and extensive siltation
occur red when the submersible slowed down or stopped. ~hen
capturing a Parasudis truculenta, the scoop settled ca. 3G cm

composition. Between about 424 m and 348 m �,400' and 1, 15O

Surface
100
200
300
400
500
600
700
800
900

1,000
1,100
1,200
1 ' 300
1,400
1,500
1,600
1,675

28.17
28.47
28.43
26.10
23.71
21.96
20.72
19.50
18.12
17.51
16.90
16.34
15.90
14.93
14.25
13.15
12.89
10.97

81.91
82.96
83.39
83.60
82.62
81.40
80.38
79.15
78.10
77.32
76,59
76.02
75.62
75.19
74.58
73.93
73. 34
71.75 Bottom



extensive sponge/burrowing anemone forest was encountered.
pew other species of invertebrates or fishes were noted during
the dive. The antic ipated foul ing of the bottom was not
encountered; however, more non-marine items were noted than on
any other dive. Past catch rates in this area have been
nonexistent, but the thought that these might be functions of
fouling appears to be unfounded. There is simply no habitat for
snapper-grouper species to reside in. Species diversity, as
expressed on the species list, is much lower than on that of
tyansects which surveyed the shallower depths. Diversity is
greatest on the reef habitat which was not reached during this
dive.
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Species List, Give 1186, Site 10, South Rest of San Juan Harbor Entrance.
ransec s

Species NSS MSS NSS MSS MSS MSS NSS NSS

nti onia ca ros
ha m ae

MSS ~ Nud, sand, silt 1,675'-950'

X

~-«a- X
Sternoptychidae X
Nacrouridae X
Argentinidae X
Benthodesmus X

81TI, X
yc op ae X

X
X X
X X
X X
X X

X



Dive f1187

General Locality - See dive 41186.

d p
ed on dive f1186. Evaluate d h

an Juan Harbor discharge on benthi

227 m {1 12Oe

� ""y poor at start of
at rock field, at a depth of 227 m {75O'!.

Current - Very weak at 333 m {1,100'!; increasing to 0.2 kn at
7SO'!.

Dive $1188

t � Off northwest corner of Puerto Rico; Site 12
a . See Table 1 for location and other station

data.

Population transects and po~nt estimates counts of
i~vertebrates by depth and habitat type.

355 m - 91 m {1,170' - 3OO'!.~pe th

47

Observations - This dive was a continuation of the population
transects run at station 10 on dive 4 1186 and terminated at 227 m
{750'!. Upon reaching bottom at 340 m {1,120'!, four transects
were run. Visibility was poor and the bottom was the most bar ren
seen to this point. A large rock seen at 300 m {990'! had almost
no attached invertebrates. The bottom slope was 20'-25 and the
sediment was extremely silty. The area, just below the mouth of
San Juan Say looked depauperate and unproductive. Only one silk
snapper  ~Lut'anus vivanus! and few other fishes of no commercial
importance were se~en rom 340 m � 227 m   1, 120 '-750 '!. 4
longline was encountered at 236 m {780'!, with the mainline and
buoyline floating 3 m � 5 m {10' to 15'! off of the bottom. The
JOHNSON SEA-LINK II was forced to maneuver over the lines, which
were difficult to see in the murky ~ater. The submersible came
down in a field of large boulders on the inshore side of the
lines in 233 m {770'!. Visibility at this point was only 2 m - 6
m {8' to 20'!, and the close spacing of the rocks made~maneuvering very difficult. The JOHNSON SEA-LINK II surfaced at
this point and the dive was terminated. This dive site was~elected to document the impact on resources of outflow from the
«n Juan Harbor. Unfortunately, the water was so silty, even at

{750'!, that we were unable to complete the intended
transect up to 91 m [3OO'!.



Conductivit profile

~Tom 'C

Y~lfl92i -K«pi 5
Current - 0.2-0.3 kn

Observations - Eleven transects and four sets of point counts
~ ~ ~205 m �, 170'-675'! the habitat was characterized as sand-silt.
However, when the submersible bumped the bottom, it became
obvious that the sand-silt was a fairly thin veneer over a
hard-rock or compacted basal layer. At ca. 315 m - 294 m
�,040'-970'! breaks in these basal areas started appearing. The
breaks formed small areas of rock rubble and shallow
undercutting. Fish and invertebrate species were much more
numerous and abundant at these breaks> compared to the
surrounding areas. At ca. 205 m �75 !, the bottom chanced to
one of rock rubble and remained so until ca. 136 m �50'3, when
the habitat started changing to hard-rock bottom wi th smaIl holes
and undercutting. At 91 m �00'! the bottom was mainly rock and
coral rubble. Slopes were 5'-10' at 355 m � 200 m   1,170'-660'!,
increasing to 25 -30 at 200 m - 91 m �60'-300'!, and leveling
off at 91 m �00'!.

On the deepest transects, 355 m - 315 m   1, 170'-1040'!, one
fish tentatively identified as C tto sis roseus, was in much
greater abundance than any other spec es encountered. However,
this identification is by no means certain, as no specimens have
been collected. The next most frequently encountered spec ies

~ 92. »'-
ca ros and a sI!ecies we are call ing "S m h sanodon or

risti omoides ' Until an absolute identi scat>on can be made,
Pew f is es were observed from 283 m - 261 m  936 '-860'! . At ca.
261 r!  860'!, we began to encounter fishes mor e typical of
shallow-water or reef areas. The first of these to appear was a

Surface
240
300
400
500
600
700
800
900

1,000
1,100
1,170

28.31
26.87
26.24
23.64
22.93
21.14
18.77
18.00
17.30
16.31
15.70
15.72

83.44
83.68
83.53
82.84
82.01
81.20
79.93
18.70
77.84
76.89
76.06
75.25 Bottom



�60' - 450 ! ~ manJ « th«Ypfcal reef fish famf lies started to
occur ~ At 91 m �00'!, the ichthyofauna was composed entire]y of
reef fi sh spec i es.

P f ve gl 189

- Nest of Aguadill a, Puerto Rfco. See Tabl e I
other station data.

� Horizontal transects and species/habitat
ion with emphasis an shrimp.

� 685 m �,490' - 2,260'!.755 m

Conductivit ProffleTem erature and

~Ten 'C

ible pi'lot as 15 m �0'!.
2 kn at 718 m �,370'!;
e, from 335'."r«nt - 0 at 755 m �,490'!; 0.

~rectson north northnest, opslop

Surface
100
200
300
400
500
600
700
800
900

1,000
1,100
I,ZOO
1,300
1,400
1,500
1,600
1,700
1,800
1,900
2,000
2,100
2,200
2,300
2,420
2,490

28. 89
28. 46
27. 48
25.90
20.81
20.64
20.05
19.35
18.53
11.03
16.24
15.89
15,50
14.51
13.93
13.28
12.51
12. 13
11.80
11.12
10.58
10.03

9.45
9.28
9.07
8.53

82.58
83. 55
83. 78
83.64
82.80
81.13
80.49
79.51
78.71
77.92
76.97
76. 32
75,87
75. 31
74.77
74.27
73.83
73.30
72. 88
72. 32
71.81
71. 28
70.73
70. 28
70.07
69.60 Sottom



rvations - Six horizontal, l00-yard transects ln sets of two
Observa
were ma e

"g, iddl e and
"rimps, but

dive to

' p 'p""s dominant i� t��l

abundan
duling
pan ab i . ng gs and a slight late 1

observed off Guanic

asionally obsecved -off
Pecies of galatheid c r b

a un an
Pteroids seen

t f>sh species observed During transects photographs
were taken to study the distribution of burrows and the fauna.

and invertebr ates were f il med for
documentation. Among the fishes
ies, a snipe eel  Nemichthyidae!,
Documented invertebrat.es included a

h ' sa inazaj, a large
d y on g tube feet and rings

ies of stalked crinoid, and several

Several species of fishes
subsequent identification and
were two unknow~ eel-like spec
and an unknown ray or skate.
Venus flytrap anemone  A t'
brittlestar or starfish
around the arms, a common spec
species of shrimp.

Collected on the dive were one flytrap anemone with an
associated spider crab, a scaphopod shell with an anemone on it
and a hermit crab in it, and a 90 cm �'! log which contained
teredo worms, gastropods and amphipods. Small white isopods were
observed leaving the log during its collection.

Give f1 190

G 1 L 1 t - Approximately 5 nm northwest of Aguadill a on
ast of Puerto Rico; Site 13 in the proposal.

This site was paired with dive tll88 in anticipation that dive
11190 woul d be protected from the current whil e dive $1188 woul d
be a similar site topographically, but subject to an alongshore
current. See Table 1 for location and other station data.

objectives - Popul ation transects and point estimate counts of

~0e tn - 417 m - 82 m �,378' � 270'!,

Tem erature and Conductivity Profile

~Tem C Conductivity

Sur face 28. 23 82.96
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100
200
300
400
500
600
700
800
900

1,000
1,100
1,200
1, 300
1,375

28.27
27.84
27.00
25.00
22.44
20.38
18.75
18.12
17.60
16.60
15.65
15.25
14.70
13.70

83.70
83.88
83.76
83.22
82.16
80 ' 62
78.06
78.06
77.45
76e64
76.04
75.55
75.11
73.88 Bottori

Current - 0 kn at 417 m �,375'!; 0.2 kn at 242 m !800'!,
ecreasing to 0 kn at 91 m �00'!.

Observations - The dive site was typical of other slope sites
4or depressions at 417 m �,375'!. Its slope was approximatelyScattered whitish sponges and anemones were the onlyprotruding invertebrates seen. Several small gempylids andtrichiurids were videotaped in a vertical position. Fish faunawas depauperate at 394 m - 273 m �,300'-900'! as at most of theother dive sites in these depths. Small white galatheid crabswere seen at the entrances to many small 1.3 cm - 2.5 cm [0.5"-

1.0"! burrows.The only decapods seen were two sraall porcellanid crabs 2.5cm - 5.0 cm   1" - 2"! in diameter. Benthic fishes in this areawere Bembro s, Parasudis, Benthodesmus, two species of
squirrelfish. t m , , seal p eces of slab rock wereoccasionally seen, with crevices on the downhill side. One ortwo Pristi omoides  wenchman snapper! were generally associatedwith t ese s a s, along with an occasional boarfish  Anti onia!.These slabs were widely scattered, with only six seen etween 364m �,200'! and 273 m  900'j. At 273 m  900'!, the slab rockareas became mor e numerous, along with fan and whip corals,colonial hydroids, white stalked crinoids, heart urchins, andr'obust, long-spined white urchins. Between 273 m and 197 m  900'and 650'I, the slope increased gradually to 35', with increasingnumbers of slab rocks emerging from the sandy bottom, Numeroussoft corals, hydroids, and sponges were seen, along with severalPrist i en s alta and Serranus notos ilus. Several unidentifiedscorp on vshes and seato ans were v eotaped, along with along-snouted batfish, the "candy stripe" labrid; and a few silksnapper, ~tut'anus vivanus, which were seen around large



outcroppings. At about 182 m �00'!, bottom type gradually
changed to continuous slab rock with a very low profile.Deepwat.er "t.ropical" fishes began to appear in small crevices atthe lower edges of the slabs. The slope increased to 45' at 152
m {500'! and the bottom had the barren appearance of lower wall
areas seen at other sites. Dominant species through this area
were Chromia insolatos, Holanthias martinicensis, andXanthtchthps rsn ens. Attached corals and sponges were widelg
scattered' At m �00'! the wall became steeper at 55'-60
with the slabs forming 12'-15' domes without exposed edges or
high profiles. Corals and sponges increased in abundance atabout i21 m �00'!, but fish remained sparse and scattered. The
wall remained relatively barren, compared to previous sites, withno large fishes being seen. The slope decreased to 15 -20' at 91

{300 !, with the bottom being covered with small, closely-packed rubble with few attached corals and sponges. A small,
barren vertical wall extended from 86 m � 81 m �85' � 270'!
before leveling off at the depauperate reef top. A few small
reef fish were noted around the low profile rubble, but no large
commercial fish were seen.

This site was generally barren throughout the range of' the
dive, and was unproductive. Commercial fishes were found only
around widely scattered small slabs of rock from 364 m � 242 m  1,200' � 800'!. Although small fishing vessels were seen hand-
lining near the dive site on the upper reef edge, no commercial
fish were seen above 152 m �00'!.

Dive Ibt1191

G 1 L 1 t - Isla Desecheo, an island in the Nona Passage
ico and Hispaniola, approximately 11.5 miles west

of the westernmost Cape of Puerto Rico. See Table 1 for location
and other station data.

0bjectives - Transect counts, collections, and videotape fishes
g

~ge ths - 675 m - 82 m �565' � 270'l.
Tem erature and Conductivit Profile

~Tem 'CDe th in ft

84.11
84.16
84.17
83.92
83.53
82.71
81.48

28. 33
28.33
27.34
26. 6j.
25.00
21.17
19.57

Sur face
100

200

300
400
500

600
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700
800
900

1,000
1,100
1,200
1,300
1,400
1,500
1,565

80. 03
78.79
76.82
77.05
76.63
76.18
75.71
75.32
74.88
73.83 Bottom

17.58
17. 01
16.53
16.11
l6.05
15.64
15.40
14.35
13.68
13.08

Estimated by submersible pilot as 15 m �0'!.

Current - 0
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Observations � This dive was made along an extremely rough slope
d

sands which appeare'd as "sand rivers. The macroview, from the
sphere, appeared as a mountain mockup with its ridges and
valleys. Moving upslope, this picture changed to heavier
boulders, "phosphorite rock and less interstitial sand. On this
habitat, approximately 50-60 myctophids were observed along the
bottom, displaying benthic rather than mesopelagic behavior.
Leaving the heavy boulder habitat, we encountered a rock wall at
about 333 m �,100'!. ?nitially, the rock wall vas somewhat bare
with few invertebrates other than what appeared to be single-
polyp corals. This portion of the wall was below the "critical
photoic zone" and few fish were noted. Ascending the wall,
yellow encrusting sponges became abundant, followed by other
sponges, corals, and algae as the "critical photic zone" was
reached' Also noted were large and extensive crevices increasing

size and magnitude when ascending. Above approximately 121 m
�00'! an extens ive profusion of sponges, corals, algaes,
hydroids, and gorgonian s, along with an accompanying rich
ic hthyofauna, was obser ved. The greatest activity was again
recorded near the wall edge, which was in association with a
series of crevices which were deep, long, and extensively
subdivided. Many smaller crevices were noted joining the main
crevasse which appeared to run parallel to the wall edge. In
assoc iation with these crevices were upwards of 100 blackfin
s~appe~  Lutjanus buccanella! moving freely along the wall edge
crevasse, it appeared that within a few meters of the top, the
[rofusion of invertebrates which character ized the upper
critical photic zone" became less abundant. Light penetrating

'into these crevices appears somewhat limited, ergo, the reduced
invertebrates. Depths of the major crevasse was unknown, as when
observed directly, no bottom was seen. This was an extremely
interesting and pleasing dive over some very rough terrain.



Species List, Dive 1191, off ?sla Desecheo, Puerto Rico
ran sec s

Species RS RS RW RM RWRT

X X X
X X

pol nixie nobilis
eea osaur d

p
Lut anus buccanella

sc ars

Mae7oTonsenaen ter i us

RS Rock sand 1.565'-1.,100'
RW Rock wall 1,100'-400'
RWRT Rock wall /ridge top 400'-270'



Di ve f1192

it � Horth of east end of puerto Rico; Site 9 in
ee Table 1 for location and other station data.

Db ctives - Population transects and point estimate counts of
s 'es an invertebrates by depth and habitat type.

~9e th - 388 m - 106 m �,280' - 350'!.
Tem erature and Conductivit Profile

~Tem '0

     

Current - 0-0,2 kn.

Observations � From 388 m - 182 m �,280' � 600'!, the bott" W~S
  ' ' "" ' "' " ""

encountered although some burrows were present. Rocks were morefrequently encountered as we moved upslope. At 182 N �00 !habitat changed markedly to one of rock. Host of this rock wasbroken or boulder-like. The slope was 5'-10' from 388 m - 182 m�<280' - 600'!. At ca. 182 m �00'!, it increased rapidly to
80 -85 . Invertebrate growth on rocks at depths of 182 m82 m �00'!

or less was extensive.

At deeper transects, 388 m � 298 m �,280' - 985'!, the mostfrequently encountered fish was a species of Gempylidae  probably
E innula!. All individuals of this species were ca. 10.0 cm-cm �"-5"! TL and ositioned themselves vertically with head
up and tail on or near the substrate. The caudal, soan ps 1 soft dorsal

and anal fins were then vibrated rapidly. Other fishes seen atthese depths were ~po1 mixia, f tel is ocuiatus, ~Anti onia ~ca ros,

Surface
100
200
300
400
500
600
700
800
900

18000
1,1DD
1,2DG
l.280

28.13
28.29
27.11
25.60
22.86
21.75
20.20
19.14
18.00
17.28
17.07
16.85
15.78
15.37

83.76
84.09
84.12
83.74
82.71
81.73
80.67
79.62
78.57
77.49
76.98
76.66
76.36
75 39 Bottom



an un en�id~ntified lut anid which may be a S m h sanodon or
i ti omoides, a per stediid, and a cynog oss

Hany fi~hes seen at depths of 298 m - 186 m  985'-615'}
identified due to their small size and/or distance

the s�bmersible. individuals identifiable to family or
b 1 � vere species of Nullidae, Lutjanidae, and Carangidae. Host
fishes at these depths vere near rocks. At 186 m - 95 m �15'
315 g ! fish groups typical of rocks or coral reef s   i .e.
Pomacanthidae, Chaetodontidae, Serranidae, Lutjanidae,
Hql ocentridae pomacentr id ae, Grammidae } wer e dominant .

0 i ve f1193

- The north coast of the Virgin Islands; Site 8
See Table 1 for location and other station

data.

0b ectives - Population transects and point estimate counts of
s, es an invertebrates by depth and habitat types.

- 455 m - 91 m �,500' - 300'!.

Tee erature and Conductivit Profile

'C

Visibiii~t - Estimated by submersible pilot as 15 m [50'}.

CUrrent � 0

"" tio» � This dive off the north coast of the U.S. Virgin
Oighly productive dive io terms of population aod

"abitat evaluation along the defined transects.
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Surface
100
200
300
400
500
600
700
800
900

1,000
la100
1,200
1,300
1,400
1,500

28.06
28.38
27.51
26.53
23,96
22.18
21.18
19.71
18.60
17.91
17.19
16.63
16.32
14.55
14.04
13.60

82.99
83.75
84.07
83.99
83.33
82.19
81.34
80a41
79.26
78.69
77.85
77.18
76.85
76.04
75r01
74e00 Bottom



/veen snapper  Etel is oculatus! were observed in about 3I8 m
{1,050'l associated nuns severVa Verge isolated rocks. Snapper
 Lut anus! were first observed in about 227 m �5O'!, again
associa ed with isolated rock outcroppings. They were then
observed from 227 m �50'! to the upper wall edge. Observed
snapper included blackfin  L. buccanella!, silk  Ln vivanus!,

m ppTy f c n d
snapper  l. ur ureus! . No epinephel ine grouper were noted,
which was un ortunate as one ef our target species was the misty
grouper  E. m stacinus!. However, several specimens of
yellowmouth grouper ctero erca interstitial is! were seen along

g b !. l% j 1
remarkable ability to dramatically vary color pattern almost
instantaneously. This is a characteristic of most, if not all,
grouper species. At the completion of this dive the submersibl e
settled to the bottom and all lights were extinguished. In a
short period of time [10 minutes or less!, many snapper and
grouper specimens gathered around the submersible. The video was
turned on, followed by the submersible lights; within a few
seconds after the lights were turned back on, those specimens
which had gathered around the submersible quickly departed,
leaving few specimens in the vicinity of the submersible. This
response was similar to that noted for Anthias nicholsi off South
Carolina. During the lights off experiment, thee~ emersihle used
ambient light when maneuvering about. Fish distribution was
greatest along the wall edge, for when the submersible settled
down about 21.6 m �0'! below the edge, fish were noted above the
submersible, not around it. After movIng up slope about, 10.8 m
�0'!, we were again surrounded by fish and the light experiment
was replicated with the same end results.



Species List, Dive 1193, Site 8, North Coast of St. Thomas Island, U.S Virgin
!slands.

ransects

Species SNS SNS SNS RW RW
SMS SHS

yctop ~ ae

roseus

te ss ocul atus
Tet genus sp
tutganus vivanus
~arenx u uuuri s
serio a dumeri i

t ogae
icensi s

Chaetodon
Chaetodon

>nterstitialis
latus

acentrus part~tus
ar
mow ra

~ar U

canthus ~lumieri
r

i~ o Ei iii a cess u r r o iv i n g !

SHS = Sand mud silt 1500' - 700
RW = Rock wall 700' - 300
RT = Reef top 300'



HABITAT CHARACTERIZATION AND FAlJ NAL DENSITIES

A major objective of the submersible studies was to document
habitat types between 300 and l,500 feet and to document the
presence and density of commercial species in relation to habitat
type and depth category. This was accomplished through vertical
submersible transects from the lower slopes and rock walls to the
shelf break at 270-200 feet. Dives were initiated at the
offshore transect to insure that the forward observation bubble
would be facing the slope or wall as the submersible ascended.
Because of strong surface currents and the steep slope at some
sites, it was difficult to deploy the JOHNSON SEA-LINK II and
have it reach bottom at precisely 1,500 feet; therefore, starting
depth varied between l,300 and l,700 feet. The NOAA Ship CHAPMAN
surveyed each site prior to the arrival of the R/V SEWARD
JOHNSON, providing dive coordinates and insuring that a full
range of depths was available- Distance per dive was limited to
no more than 1 nautical mile, as greater distances could not be
covered in a 3-hour dive upslope. When the vertical distance to
be covered exceeded l mile, the offshore starting point was moved
inshore to 1,200-1,300 feet to insure that the upper slope and
wall could be reached.

Descri tion of Habitats � Two basic kinds of slope-shelf were
e as rugged rocky habitat at all depths, which was

seen at both sites in the Nona Passage. At Site l and Desecheo,
large rocks and boulders formed an extremely rugged jumble that
was unrelieved from the start to the end of each dive. These
areas consisted of large rock piles, with little or no leve1
areas. Site I was characterized by strong currents, even in
depths exceeding l,000 feet. Small depressions in and between
the large boulders were filled with sand with 3- to 4-inch
current ripple patterns. Small "rivers" of sand were found
between the boulders and there were apparently occasional
cascades of sand down the nearly vertical rocky faces. The
ruggedness of the areas makes them appear to be excellent habitat
for deepwater fishes, but the sites, below 400 feet, were
surprisingly depauperate. Few attached invertebrates were seen
at depths below 400 feet, with only a few small hard corals and
small sponges attached to the myriad rock faces. Above 400 feet
at Desecheo, the habitat became extremely productive, with a
profusion of hard and soft corals, sponges, and colonial
hydroids. Numerous tropical reef fish s were seen, along with a
moderate number of blackfin snappers and a few groupers. This
rich habitat is extremely limited, however, and is undoubtedly
confined to the upper slope and edge of the dropoff. The balance
of rocky habitat in the Nona Passage area is below the photic
zone and is probably similar to deep areas viewed at Site 1 and
Desecheo.
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second type of slope-shel f areas viewed during the studya pears to be "typical" around Puerto Rico and the O.S. Virgin f i g 2! . Al though some variation was seen at each s ite,
basic pattern was always present. Bottom composition at about,
happ feet was sandy, with some overlying sil t.. The sl ape wasranging from 5 to 1S degrees, depending on the particular

Rocks or small, grade-level sl abs were seldom seen and the
habita~ Was extremely unproductive Occasional emergent sponges.
soft corals, or cr inoids were seen, but were widely scattered.pishes were widely scattered, usually consisting of noncommercial
deepWater SpeCies SUCh as gempylids and myCtophids- Thepredominant impression is one of smooth, barren sand unrelieved
by topOgraphiC featureS.

Between 1,500 and 1,200 feet, the bottom remains unchanged,
marked only by a few emergent invertebrates. The slope increasedgradually to 15 to 20 degrees between 1,500 and 1,200 feet, with
rare large boulders or emergent slab rocks sighted. Very few
attached invertebrates were seen on the hard substrate, except
for occasional groups of c rinoids on small slabs. 'Henchman
snappers  Pristi omoides spp.! were occasionally seen around
these seal emergent s abs. queen snapper  Ktelis oculatus! were
also seen in this habitat but appeared to be fiTggTy mrna ms e and
not aSsociated with any partiCUlar rOCk Outcrop.

Little change in habitat type was noted between 1.,200 and
9GG feet, except that the slope gradually inc reased to 25 to 30
degrees. Same increase was noted in the number of rock
outcroppings and slabs sighted. Basically, the area remained
sandy and unproductive, with occasional sponges, hydroids, soft
corals, hard corals, crinoids, and gorgonians attached to the
rocky substrate. With the modest increase in small, emergent
slab rocks in this depth stratum, there was some accompanying
increase in the abundance of wenchman snapper, blackfin snapper
 ~Lut anus bucanel la! and silk snapper  Lutjanus vivanus! . Ehe
emergent s~a s were not abundant at any saute, iowever, the
overall abundance of bath commercial and noncommercial fishes
remained low.

«»ble zone was encountered at about 900 feet, with relief
and density of the rubble dependent on the particular site. In
g~ne~al, the rubble appeared to be predominately slab rock on the

side of Puerto Rico and the U. S. Virgin Islands, and large
boulder outcrops on the north side. The large boulders appeared
to be igneous in origin and were 3 to 20 feet in diameter. These
large boulders were also characteristic of the slope found east

C~oix and both north and south of St. Thomas and St. John.
The slab rock rubble was loose, and several flat 2-to-3 feet
~labs were occasionally found piled together, forming crevices
for deepwater squirrelfishes, and numerous lesser serran ids. The
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this «bble zone, as wer e moderate numbers of silk snapper and
occasional wenchman and queen snappers. Hidth of the rubble zone
�a�ied ,reatly between sites and r'anged from very narrow  one

wife! to 300 'to 400 feet wide. Like lower depths, there
few attached invertebrates and the area appeared generally

roductive, despite the increased density of rocky substrate.

Above the upper end of the rubble zone  900 to 700 feet! the
slOpe inCrrhaSed to 30 tO 50 degrees, with Sand or very small
loose rubble being the predominant bottom type. This area was
even mare unproductive than the rubble zone below, with almost no
suitable areas for the attachment of invertebrates. The small,
loose rubble provided no niches for concealment and large fishes,
except for occasional jacks, were rarely seen. Large bou'1der
outcrops or larger slab rocks were sometimes seen in this depth
stratum, but the bottom was generally unbroken, sloping up to the
lower edge of a wall at 600 to 650 feet.

The depth at which the steep wall started varied according
to site, but it was generally marked by a vertical or near
vertical expanse of bar'ren, reasonably smooth rock. The lower
wall, from about 600 to 450 feet, had few attached invertebrates
and a depauperate fish fauna. Dominant fishes were small, with
triggerfishes and lesser serranids generally hidden in small
burrows or in the few crevices along the lower wall. Large
cracks or "gullies" down the T ower wall were filled with sand and
small rubble that has cascaded down from upper reaches,
Occasional small schools of silk or blackfin snapper were seen
along the lower wall, as was an occasional solitary grouper.

At about 450 feet, ambient light was noticeable and overall
productivity increased markedly . Large numbers of typical
tropical reef fishes were associated with an increase in
abundance and diversity of hard and soft corals, sponges, and
hydroids as depth decreased to about 300 feet. Small to large
schools of blackfin snapper were occasionally seen along the
upper wall as were isolated individuals of black snapper  ~A silos
dentatus!, dog snapper  ~t.ut anus jocu!, and Caribbean red snapper
~ut anus ur ureus'I. At most sites on the south side of the

s. t e upper slope was nearly vertical, so the effective
"igher productivity is extremely narrow. Site 6, south

~ohn was of particular interest in that the vertical wall
consisted of a series of overhanging ledges with schools of
bl ackfin and silk snapper moving back and forth under the
overhangs in 300 to 6pp feet of water.

The north wa'l l, based on Sites 8, 9, and 12, is not as steep
south wall. A slope of 50 to 70 degrees was typical, with

the wall ascending as a series of slabs or rock outcrops instead
smooth rock. Individual rock ledges, 10 to 15 feet high,

ascended like stairsteps at, some sites up to a depth of 300 feet,
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Attached invertebrates appeared similar in diversity and
abundance at comparable depths on both sides of the Islands

At about 300 feet, the slope decreased markedly to 20 to 30
degrees as the upper edge of the wall was reached. This
change in slope angle was marked by a band of unproductive,
rel atively barren small rubble. This band extended upwards
depth of 270 to 250 feet, and contained few attached sponges and
coral s, and a depauperate fish fauna. Occasional 1 y, vertical
outcroppings and wall s 10 to 15 feet in height protruded from
this upper rubble zone, but at most sites only a gentle,
rubbl e-covered slope was found. At the top of this slope,
bottom flattened out with a typical, tropical reef finfish and
invertebr ate fauna associated with the upper edge and reef top.

No attempt was made to develop quantitative estimates of
abundance of fishes above the 300-foot depth. Classifications of
habitat type were also not undertaken once the edge of the
insular shelf was reached. The abundance and diversity of
tropical reef faunal assemblages and habitats was too complex to
adequately detail, with the limited amount of time available at
each site. Great amounts of ambient light also changed effective
viewing distances from the submersible, making comparisons with
observation s from greater depth s difficult without
re-standardization of the assessment techniques. A detailed
evaluation of the shelf-top fauna and habitats would have
required several days at each site and would have jeopardized our
primary objective to evaluate the deepwater habitats and fauna
around Puerto Rico and the U.S. Virgin Islands . In addition,
large seas on the open shelf areas caused a bottom surge that,
along with strong currents, and greater turbidity made operation
of the submersible difficult in depths less than 200 feet.

Our reason for including Site 10, just west of the mouth of
San Juan Harbor, was to evaluate the vertebrate and invertebrate
fauna and hab itat characteristics to determine the impact of
outflow from San Juan. A considerable amount of siltation
seen in deeper areas, but depths greater than 700 feet seemed no
more de pa uperate than most of the other deep areas surveyed.
However, the sediment was so heavy in the water column t'hat the
dive was terminated at 700 feet, when visibility was reduc ed to
10 feet or less. One dive off the western end of Saint Croi~
just north of Frederiksted, showed very heavy sediment on
bottom throughout the full range of the dive. Very few spo~g~s
corals were seen at any depth. Only a few small fishes were
at depths of 1,980 to 450 feet. and the expected large number
tropical reef fishes found above that depth was not present.
Shallow dives for coral and algae were conducted at Site 3,
east of the entrance to Guanica Harbor. Although the current "a
flowing to the west, the upper wall area was heavily sedi me«e
reducing the abundance and diversity of attached invertebra«s
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�d limiting the depth at which macroalgae was found. This site
sampl ed shortly after the t,ropic al wave that devastated

P�erto Rico with high winds and heavy r ains in early October, and
sediment,ation may have been higher than normal due to extensive
flooding and runoff from southern Puerto Rico. Other than these

no evidence of heavy siltation or other effluent was
noted in the dives that wer e spaced around the islands. Ingeneral, waters to the upcurrent end of the islands  Sites 5, 6,
«nd y! were exceptionally clear, whereas sites downcurrent showed
increased sedimentation and higher levels of turbidity in the
~ater column.

Faunal Transects - Yertical transects and point counts to
d i « ~ «

of the J.3 primary sites, except for Site 11, which was dropped
because of a shortage of time. Transects were also run at
Desecheo, a site added during the survey. Transects over the
full depth range intended �,500 to 300 feet! coul d not be r un at
Site l  Nona Passage! because of strong currents and at Site 7
 west of San Juan! because of poor visibil ity. Transects wer e
started at 1,500 feet, where possible, and were 100 yards in
length when habitat type was constant. Transects were broken at
each change in habitat type and a new transect was begun.
Transects were also broken at 1,200-, 900-, 600-, and 300-foot
contours, and new transects were initiated. Plans to make 3
one-minute point counts at the beginning and end of each transect
were not rigorously followed. Generally, the run upslope from
1,500 to 600 feet involved long distances over barren sand and
required a considerable portion of the 3- to 3 1/2-hr dive.
Actual positioning of the submersible and replication of the
point counts, with one-minute intervals between each count, took
10 to 12 minutes, and would have added 1 to 2 hours to each dive.
Documentation of habitat types and distribution of fishes
throughout the slope was of high priority, and point counts were
frequently omitted. This was particularly true after several
days were lost to weather and the number of dives dedicated to
each of the remaining sites had to be reduced from two to one.

oensity data were obtained on all fishes seen between 1,500
and 300 feet, but most were small and not of commercial
p«entiai- These will be addressed in scientific publications
a« are not included in data summarized for this cruise report.

fishes sighted, by species, was recorded for each
transect and standardized to number per 1,000 square yards. The
area covered by each transect was based on the length of the
transect, the visibility  effective sighting distance! and
"i «ing ~ngles from the forward and rear observer compartments.

data from the forward and rear compartments were treated
sep«ately. Data for the commercial species were summarized by
depth category and,habitat type.
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Density by depth - A total of 176 transects was run over
four depth categories jTable 2!. The distribution of transects
is reasonably proportional to the amount of bottom within each o f
the depth categories from 1,200 to 300 feet. The 1 500- to1,200-foot depth is undersampled, in that several of the dives
started at depths of less than 1,500 feet, while most transects
of 100 yards in length could be run in the greater depth
categories, because of the gentle slope, while shallow areas �00
feet to 700 feet! were generally covered in one or two transec ts
because of the steepness of the slope  i.e., if the wall was
vertical, one 100-yard transect would cover the 600- to 300-foot
depth contours!.

The variety and density of groupers seen were surprisingly
low  Table 2!. None were sighted in the 1,500 to 1,200- and
1,200- to 900-foot depth categories, where misty and yellowedge
groupers have been taken on past longline surveys. The only
misty grouper seen �! were in the 900- to 600-foot rubble zone.
Only a very small percentage of the deep area around the islands
was surveyed by submersible, but the lack of sightings may be
indicative of a very low population size. Vnlike deepwater large
snowy and yellowedge grouper surveyed off South Carolina and
Texas with a submersible, misty grouper did not appear curious
and swim around the submersible, Instead, they were seen under
or behind rock slabs and were reluctant to leave hiding p'taces.
The only other groupers seen below 600 feet were coney
 E ine helus fulvus!, which are small and only marginally
conmercsa . Coney also dominated sightings in the 600- to
300-foot depth category, although Nassau IE. striatus!, red hind E. guttatusj, and several unidentified groupers were recorded on
these transects. Most groupers sighted were above the 300-foot
depth contour, and are not included in the density estimates,

Snappers were more abundant than groupers in all depth
categories, although never in high densities  Table 2!. queen
snapper occurred in low but equal densities from 1,500 feet to
the lower edge of the wall. 8lackfin snapper increased in
abundance from 1,200 feet to 300 feet and were the dominantsnapper seen along the upper wall. Silk snapper were found from1,200 feet to about 400 feet, and were most abundant in the 90o-
to 600-foot depth interval. Henchman snapper were found from
about 1,350 feet to about 700 feet and were widely scattered
throughout the entire area, despite their low overall abundance-Mowever, they were generally sighted as individuals, instead of
in schools as was characteristic of the other snappers. Thevariety and abundance of snappers inc reased as depth decreased,
with black snapper, dog snapper, Caribbean red snapper, and
vermilion snapper being found in the 600- to 300-foot dept'hrange. The number of unidentified snappers  I utjanus sp., Table
2! was fairly high because snappers were frequently seen from
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submersible at distances too great for identffying
c harac teri stic s to be obser ved. Snappers, partic ul arly those at
shallower depths, displayed an avoidance reaction to the
submersible, and there is a possibility that this avoidance led
to an underestimate of the densities of snappers.

Density by habitat type - A wide variety of
permutations in habitat type was seen and a large number of types
could be identified by considering small differences in
sediments, in rock structure or frequency of outcrops, fn wall
steepness, or in other minor factors that made no two sites
nearly identical. However, we have summarfzed habitat type into
four general categories:

Sand - Barren, without rocky outcroppings, and
frequently with a thin veneer of silt.

Sand Rubble - Hostly sand with scattered
boulders or slab outcrops.

Rugged Rock - Large, closely-packed boulders
with little or no sand. Primarily in Hona
Passage.

Rock Wall - The upper slope, usually sheer,
although occasiona'fly a series of stepped rock
ridges or smooth lapstrake rock caps.

The distribution of transects by habitat type is
reasonably indicative of the relative percentage of habitat types
seen around Puerto Rico and the U.S. Virgin Islands  Table 3!.
Since the full depth range from I,S00 to K,200 feet was not
covered at each site. and since the deeper sites were mostly
barren sand, that habitat type is probably undersampled.Groupers were not found on the barren sand or on the rugged rock
habitat. Lack of grouper on the rugged rock habitat was
surprising, and may be due to the low stock size and limited
number of transects in that habitat. Large misty grouper were
found only in the sand rubble habitat while red hind were found
on both the sand rubble and the rock wall habftats. The coney
were found frequently on shallower rock walls, but, along with
the red hind, were seen in some abundance only above the 300-foo t
depth limit imposed for this study. A number of other groupers,
such as tiger, yellowmouth, and Nassau, were also seen on the
shelf edge or reef top above 300 feet.

Snappers were seen in all areas but were in low
abundance on barren sand and sand rubble  Table 3!. queen, silk ~
and wenchman snapper were occasionally seen over barren sand, b«
there were undoubtedly small rock outcrops or slabs nearby . Sil "
snapper was the most abundant species sighted on the sand rubble
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Tab!e 3. NuaIber of coenercia1 groupers and snappers seen by habitat types per
1,MO sq. yards on submersible surveys around Puerto Rico and the U.S. Virgin
1s'lands, Oct. 1-23, 1985. Number of transects in parenthesis.
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and rugged rock habitats, ~hile bl ackfin snapper dominated on the
300- to 000-foot deep rock wall s. Species such as black, dog,
and Caribbean red snappers were associated with the uoper wall,
star ting at about 450 feet ~here the density of attached
invertebrates increased markedly.

Densities of snappers and groupers combined indicated
very low numbers of commercial fishes per 1,000 square yards,
regardless of depth or habitat type  Table 4!. Averaging the
mean for each depth category into an overall unweighted mean for
the entire area around puerto Rico and the U.S. Virgin Islands
from 300 to 1,500 feet provides estimates of 0.83 and 0.24
snappers and groupers, respectively, per 1,000 square yards.
Eliminating the small coney grouper from the "commercial fish'
estimates provides overall means of 0.83 and 0.05 snappers and
groupers, respectively, for a combined estimate of 0.88 fishes
per 1,000 square yards. Based on the average weight of 3.5
pounds per fish of' all snapper and grouper combined that were
taken on bottom longlines during the cruises, a commercial
potential of 3 lb per 1,000 square yards exists in this area.

Submersible-Lon line Com arisons

One of the objectives of the study was a comparison of
longline catches with actual observations from the submersible.
Based on work done with submersibles and bottom longlines by the
Mississippi Laboratories and the Texas, Division of Coastal
Fisheries on golden tilefish and yellowedge grouper off of Texas
in 1984, an effective fishing width of the longline was
determined to be approximately 40 feet. All fishes within a
40-foot swath are not caught, but the longline catches some fish
attracted to it from beyond the 40-foot swath and the overall
effect of this catch is estimated to be similar to that if all
fish within the 40-foot swath were removed. Based on this
removal rate, populations of commercial fishes available to
longlines can be extrapolated.

A test of this hypothesis, comparing projected longline
catch rates, based on calculated densities from submersible
transects against actual catch rates made by the NOAA ship
CHAPNAN, provides support for the validity of both assessmenttechniques  Table 5!. A 1,200-foot bottom longline set, assuming
the 40-foot wide fishing area, covers approximately 5,333 square

Nultiplying the mean number of commercial snapper andgrouper per 1,000 square yards based on submersible counts in the
1,500- to 300-foot depth range by the area covered per set �.3
t"ousand square yards! provides a projection of numbers that
should have been taken per set. Yean catch rates and
submersible-derived densities were calculated for each of the«ur depth categories and an overall unweighted mean for each
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Table 4 Total number of cermercial groupers and snappers seen by depthcategory and habitat type per 1,000 sq. yards on submersible surveys aroundp�erto pico and the U.S. Virgin islands, Oct. 1-23, 1985. Number of transects
in parenthesis.
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Table 5. Actual catch rates of snapper and grouper per set of a
1 200-foot longline compared with projected catch rates based on
snapper and grouper densities estimated from submersible surveys
around Puerto Rico and the U. S. Virgin Islands, Oct. 1-23, 1985
�6 sets from 300-1,500 feet!.

Total 3.8 4.7

Commercial Snappers
Commercial Groupers

Actual Catch
No. /Set

3.5
0.3

Projected Catch
Mo./Set

4.4
0.3



fulvus, listed as coeeerci'al in Tables 2 and 3, is rarely taken
~on onglfnes  none were caught between 300 and 1,500 feet! and
was theref'ore not included in the calculations. A considerable
aaount of variation is found ~ithin individual species and within
individual depth categories, requiring a detailed analysis, but
for purposes of this cruise report, overall results are given and
serve as indicators of the validity of the two methodologies and
of the overall level of abundance of snappers and groupers in the
deepwater �00- to 1,500 foot! slopes around Puer to Rico and the
U.S. Virgin 1slands.
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Tra and Bait Studies and Dee water Shrim and Fish Transects
even ves were e cate to rap an a stu es an aunal

characterization along a transect off Guanica  Site 3! from 225 m
to 725 m and one off Aguadi'll a  near Sites 12 and 13!.
Observations of fish and shrimp traps were unsuccessful,
partially due to difficulty in locating traps. %hen traps wer e
located, faunal observations had to be cut short due to fouling
of lines in thrusters or obscured visibility. One longline set
was located for observations on baft-type preference and the
effect of bait height off the bottom. The latter experiment was
unsuccessful as the Kali-pole floats imploded  depth was 725 m!
so that most poles rested on the bottom. At the time of
observation  four hours after set!, there was too little activity
among the invertebrates of interest to determine bait preference.
Abundance around the bait appeared to be related to size,
mobility and ability to respond. Sharks were already abundant,
and isopod  Bath nomus! activity increased during the period of
observation. part cular note was the observation of
Heter u shrimp and a hagfish  H xine!. These are common
pec es n trap catches but were not o served during visual

census. Isopods were observed to be numerous and nonselective
feeders, capable of rapid response to bait, and swimming in from
long distances.

Faunal characterizations throug'h visual census  horizontal
transects! and photography/collections were made at 425 m and 725
m an4 compared to trap catches. Off Guanica, the dominant
invertebrates at both depths were penaeid shrimps, several of
which were videotaped for later identification . The pandalid
shrimps that dominated trap catches were either absent or
recorded in low abundance. The only invertebrate commonly
observed visually and in trap catches was the giant isopod,
8 th anteus. Other common crustaceans were galatheid

nep rops lobsters.

Principal fishes in deep traps have been moray eels and
hagfishes. This contrasts with visual observations, where
characteristic species were Chaunax, periste4iids, and
macrourids. Pol mixta domina at a25 m and nalosaurid eels and
bathypteroids om nated at 725 m. Small sharks, atmo terus spp- ~
were observed visually and caught on longline. n o servatio~
of note at 725 m was the documentation of chimaera swimming
behavior .

Off Aguadilla, some differences were noted in the 725-m
fauna. The dominant invertebrate species was a pandalid shrimp ~
whereas one of the 4ominant penaeids off Guanica was not
recorded. Bathypteroids were the dominant fishes, and halosa«id
eels were not recor4ed.
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Comparison of visual observations with trap catches shows
to be highly selective. Either the majority of species do

not detect ac distance and/or utilize large benthic food sources
~bait!, or their activity is curtailed by the behavior of more
voracious spec ies  hagf ish, eel s, isopo4s, pandal id shrimp! .

shrimp and fish transect data from Guanica and
Agua4i] la are currently being analyzed by personnel of the
University of Puerto Rico Department of Marine Science.

Sl e Fish Coral and Al ae Studies - Horizontal, visual
census transects at m an m were run to characterize the
deep reef fauna off Guanica. An additional census at 33 m,
4esigned to calibrate with shallower scuba transects, coul 4 not
be done due to poor visibility and wave surge. A subsequent dive
4ocumented species with videotape, photographs and collections.
At 120 m, 14 species were recorded, with Serranus luci ercanus
and Chromis enchr surus dominant. Collectsons at t ss ept were
hampeere ey vg pre atory activity on fishes affected by
rotenone. Principal species observed were Serranus tor tu arum
S. loci ercanus and S. tabacarius, with ter rra~ s arming t
u' . «1
Holocentrus spp. and others. The horizontal tr ansect data are

of

The Guanica area was also surveyed for al gae and coral s.
Siltation was very high in this area, possibly due to runoff from
Guanica Bay. From 220 m to 120 m, siltation was complete; no
macroscopic algae were observed. At 90 m there was less
siltation, but no algae were seen. At this depth sponges were
coll ected as possible substrates for micr oscopic rhodophytes and
returned to the laboratory for subsequent analyses. Corals were
observed during a series of horizontal transec ts at selected
depths, and collections were made. Stylasterin and black corals
were recorded as well as other species of soft and hard corals.
 See writeup on dives gl17S, 81177!. Coral and algal finding are
being described by personnel of the University of Puerto Rico
Department of Marine Science.

C0NCL<S10NS

1! The potential for a deepwater shrimp fishery has not
been f~lly defined, and continued work is necessary to deter mine
the extent of deepwater shrimp distributions an4 their density.

2! Trap efficiency and bait attraction studies wer e
'Inconclusive, and additional effort is needed to determine
appropriate trap design and bart preference to optimize
catchability.

3! Additional effort will be required to provide
quantitative fish density estimates of outer shelf areas to
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relate diver estimates on the inner shelf to upper and lower
continental slope submersibl e-derived estimates of faunal
density.

4! Coral and algae studies were hampered by heavy
sedimentation at the sites selected, and additional sites in
sediment-free areas should be surveyed to p~ovide a better
summary of species distribution and abundance around Puerto Rico
and the U.S. Virgin Islands.

5! A majority of the habitat around Puerto Rico and the
U .S. Virgin Islands was barren sand, followed by deep
sand-rubble, a 300- to 400-foot steep wall at the upper edge of
the continental slope, and limited areas of rugged rock.

6! The barren sand, rock-rubble and wall area below 450
feet were extremely unproductive, with few attached invertebrates
and a depauperate fish fauna.

T! Above 450 feet, productivity increased sharply with
sponges, corals and associated fishes becoming more abundant and
diverse as the upper edge of the continental slope was approached
at 200 to 300 feet.

8! A number of commercial spec ies were assoc iated with the
upper slope and shelf edge and were not found below the 450-foot
depth where substantial ambient light was first noted.

9! Dominant deepwater species were silk, blackfin,
wenchman, and queen snappers, but none were found in abundance.

10} Grouper abundance was very low, even along the upper
shelf edge and reef top where the greatest number and variety
were seen.

ll! Overall estimates of abundance of commercial snappers
and groupers combined for the 300- to 1,500-foot depth-range
studied are approximately 0.88 fishes and 3 pounds per 1,000
square yards.

12! Both submersible and bottom longlines proved effective
tools for estimating the abundance of deepwater snappers andgroupers, with projected catch rates based on submersible-derive<
density estimates being similar to actual bottom longline cate>
rates made at the same locations surveyed by the subnLersible ~

13! The upper shelf edge and reef top were highly
productive, but the complexity of vertebrate and invertebrate
fauna will require assessment and analytical techniques of a
higher degree of sophistication than those employed for the



deepwater studies conducted in the past by the National Marine
Ffsherfes Service.

14! Longl ines will be ineffective in assessing stocks on
the flat, tropical reef top and shelf edge because of excessive
foul fng of longl fne gear and r apid baft loss due to large numbers
of smal'l, tropical reef fishes.

1S! Several unidentified deepwater fishes were observed and
collected, and unique information was obtained on behavioral,
color, and swimming patterns of a number of deepwater species.
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