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Abstract

During this mission we made 47 bottom tows in various
parts of the canvon, 19 nocturnal collectiens in the beam of
the habitat light, 24 covernight sets of light trape and 17
sets of a specially designed settlement trap. The settlement
traps were unsuccessful and failed to attract larval fishes.
The light traps were only partly successful but showed some
promize if they are fitted with more powerful lights and
better fleoatation. Results of the bottom tows were similar
to those of 1984, Collecting in the beam of the Hydrolab
light was extremely productive; more than 64,000 larvae were
collected by this technique.

This report includes & list of the fish species so far
reported from the Salt River canyon and a summary from the
literature of the spawning =seasorns of the families

represented in the known fauna.
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Introduction

This report summarizes the results of Hydrolab mission
35-%a which waz a continuation of studies on the larval
stages of the reef fishes of Salt River Canyon, S5t. Croix.
Aleo included are preliminary data recsulting from study of a
series of collections made from the surface during a
week—lang stay in September 1986.

The overall goal of these studies is to gain a better
understanding of the early life history stages of West
Indian coral reef ftishes, their identification,
distribution, abundance and ecology. A tangible lcong term

geoal i

i

the production of an atlas that can be used for the
identification of larval stages of West Indian reef fishes.

The immediate objectives of this mission were to
cellect specimens thiroughout the canyon and throughout the
diurnal cycles for taxonomic studies and in an effort to
determine activity cvcles and distributieon patterns.

One of the recognized NOAA geals is investigation of
the factors that contribute to the successful recruitment of
marine fishes. The study of larval fishes has been gaining
momentum during the past two decades until today it is a
dominant area of fisheries research.

In the past, larval fishes have been viewed as helpless
arganisms that drift passively at the mercy of whatever

acean currents they happen to encounter. This view is now
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changing and the very fact that larval fishes concentrate
around lights at night demonsztrates that they are effective
swimmers capable of selecting their ocwn microhabitats. The
fact that many species have structural specializations that
disappear when they assume a benthic habitat indicates a
high degree of habiatat selection and partitioning.

The biggest prablem with working with larval fishes is
the difficulty of identifying the larvae. Although the
tavonomy of adult Caribbean reef fishes is reasonably well
known, larval fishes are =o different from the adults that
precise identification of most larval fishes is, at present,
impossible. Both of the principal investigators are museum

scientists wheose major interest and training i the tield of

n

fisgh systematics. Thus, a principal object of ocur studies is
the preparation of an identification guide for these larvae.
Duwring this year we have continued to make drawings of the
various larval fishes and have been able to identify the
yvyoung of several additional families of fishes. In this work
we have been fortunate to have Mrs. Naomi Stern veolunteer
her artistic services. The final atlas, however, will be
vears in the making and the present report will deal mostly
with the abundance and distribution of larval fishes in the

Salt River Canvon.

Methods
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Bottom tows were made with a small plankton net (20 cm
diameter opening, 120 cm long) attached to an aluminum frame
with tweo handles and fitted with a collecting bucket with
zide ports covered with .505 mm mesh. This net was towed by
one or two divers, close to the suwface and among corale and
gorgonians. Tows were made for ten minutes, or over a set
couwrse, for example along the EB-line from the west wall
bubble to the tennis ball line and on to the C-spar bubble.
The same net was used to sweep the beam of the Hydrolab
flocd light. Samples were transferred to glass quart jars
wrapped with duct tape as described in our report for
mission H84-% and sent to the surface for preservation and

CrOCESESing.

During this mission we also tested two types of traps;
rigid plastic box light traps and settlement traps. A shketch
of the design of these traps is provided in figure 1. The
settlement traps placed in FVC pipe containers with screw
caps for transfer to the surface. The design of these

<
contaliners was suggested by Richard Bery.

Fesults
Bottom tows —— We made a total of 47 bottom tows, 26
during daylight (0500 to 1500) and 21 at night (1800 to
0Z00) . 14 daylight tows caontained larval fishes (1 to 167

individuals, ave. 14.21 per tow). The overall average was

8.7% larvae per tow. Night collections were more productive.
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21 night tows contained 1124 larvae, an average of 5S4 larvae
per tow. Individual tows contairnes 1 to Z8% larvae. Results
are given in Appendix 1.2.

The larvae were not dietributed randomly through the

canyon at night:

locatiaon no. samples average per sample

C—zpar to

Habitat & 12,2
g0’ ta C-separ & CIT7.2
Wk Bubbkle 4 29.5
WW to C-spar P 10.8

Apparently the collections taken along the C-line
bhetween the C-spar and the Habitat sampled the region
lighted by habitat floodlight and this resulted in larger

catches of larval fishes,.

Light traps —— Light traps were clear lucite boxed with
zlit funnele on each of fouwr sides. cylinder fitted with a
conical throat of plankton net material was fitted to the
haottom of the trap. Thiz cellecting chamber had a clear
plastic bottom and & light to shime up through the chamber
into the main trap. At first we tried cyalume lights but
they were toc faint and we modified the light holders to

accept G-lights.
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A parnel of styrofcoam sheet was placed in the top of the

trap to serve as fleoataticn but at S0 feet and deeper the

-

s

tyro

i

oam compressed and thereafter failed to provide

agequate floatatiorn., Additiomal floatation was only partly

n

successful.,

ALthough the results from these sets were erratic, we
will madify the traps for futwe use by providing more
powerful and longerlasting lights and better floatation.

THe results of the light trap zete are precented in

fAppendix 1.3,

Settlement traps —— The differencesz in abundarce of
larval fishes in daylight as opposed ta nighttime
collections suggests alternative possibilities: either the
larvae move into and disperse through the water column
during the day or they seek chelter in the zand o in

crevices in the reef fabric. Since we know that the larvae

are abundant arcund the habitat at night we attempted to

orovide shelter sites in order to Fvpothe that
they zeek hiding places in the reef during the dav. The

structures we used were stacks of masonite amd lucite disks
on a threaded rod. The apague masonite diske were larger
than the lucite disks and the latter were deeply notched to
provide various types of shaded holes. & styrofcam block

provided floataticon so that the structure could be anchored

to flaat vertically at any height above the sea floor. Here
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again we ran into trouble with inadequate floatation as the
styrofoam collapsed at depthe.
This euperiment was totally unsuccessful and anly one

larvea w

s collected in & settlement trap. Appendix 1.4
summarizes the sets. The question now remaining is whether
ouwr trape did nmot catch larvae because of their improper

design or because the fish simply do not seek shelter.

Habitat light ——- By far the most successful technigue

R . M m L E D A m S e—mem B A= —

Samples were taken at hourly and two-hour intervals

throughout two nights and replicated less systematically on

other nights. There seems tc be no peak of abundance nor i

il

there any cbviocus cycle of relative numbers of the major

taxa.

surface teows in the Salt River Canyen —— Although it
would be desirable to take surface tows at the same time the
underwater samples are taken, this has proved to be
logistically difficult., We therefore made a separate trip to

8t. Croix to make surface tows in the canyon. Even though

these samples were made at & different time of vear they
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prrovide interesting comparisons. These collections are

summarized in Appendix 2. Replicate samples were made with
the net near the surface followed immediately by a second
tow at a slower speed so the met was below the surface. In
the future we will use a depressor to make the second tow

deeper .

Offshore samples —— Through the courtesy of Dr. John
Ogden we have received the larval fishes from two stations
made north of St. Croix using multiple opening and closing
nets (MOCMESS). These are trulvy pelagic Eamples that contain

cceanic and deepwater species with a small proportion of

- c 5 3 3 3 . —L P . —_ L s rme md o et s e o
reet fish families. Study of these samples is underway.

Discussion

Ferhaps the most striking and immediate ohservatiaon is
that none of the fishes in the light samples have the
striking larval adaptaticns that we associate with plantonic
larvae. Such adaptations as elongate dorsal spines, elongate
and =pinulose pelvic spines, elaborate spines on the
precpercle and top of the neurocranium, body shape and
protruding hindgut are common in cceanic larvae and since
they disappear when the fish metamorphose and assume their
definitive life style it is reascnable tc interpret them as
adaptations to the planktonic existence.

The fact that rone of the fish larvae taken in the
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benthic tows and light samples have such adaptations seems
to indicate the presence of twa larval fizh communities; &«
near—-field assemblage whose members are unspecialized and an
offshore, far—field assemblage whose members have the
specializations. We suggest that theose species that lack the
specializations are good swimmers that are able to avoid
being carried cut to sea. Those with the specializations, on
the other hand, are able to "attach themselves to a piece of
water" and take advantage of currents for long—-distance
transport.

The present samples provide strong support for this
hvpothesis although, of course, we need far more samples for

ized larvae are absent from the

Hi
—

canclusive results. Speci:
zamples from the floor of the canyon, make up a =mall
fraction of the specimens in the surface towese and are
abundant in the cffshore tows.

We believe that this cobservation i=s of considerable
zignificance to the management of marine fishes. The open
water forms are able to disperse to distant environments;
the near—field fishes have more limited dispersal abilities.
In the event of environmental catastrophies such as the
widespread destruction of reefs along the north coast of
Jamaica by & hurricane and the extreme aoverfishing that has
occcurred in several West Indian regions, the ability of the

reef fish populations te rebound may well be linked to this

dispersal ability.
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We are aware of other investigators who have bhecaome
interested in the same phenomenon. One group is
imvestigating genetic diversity with the hypothesis that
far—field fishes should show less heteraogeneity than
iear—field fishes whose dispersal is less rapid. The octher
group is looking directly at the length of larval life as

reflected in the daily octolith increments.
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Figure 1. Traps used during Hydrolab mission 85-5.
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Appendix 1. Collecting data for Mission 85-5,
1.1 All collections.

1.2 Bottom tows.

1.3 Light traps.

1.4 Dettlement traps.

1.9 Hydrolab light sweeps.



WNo
¥R5S-029-00,

=057 -00,
AdS—0P4~-00,
XBS=-095-00,
HES-096—00,
XBT—-QIF7-Q0,
X85—Q98-00,
KBS—-OFF-Q0,
XBE-100-00,
X85-101-00,
8511800,
X8EZ—-05E8-00,
X85-059-00,
XgS-112-00,
HBE—0H0-00,
XEE-102-00,
X8S-10Z3-00,
XBES—-104-00,
ARS—OI0-00,
KBT-QT79-00,
ABE-048-00,
XE5-049-00,
XB8S—0S0~-00,
KBE-0S1 00,
¥8S—-080-00,
A3E-081-Q0,
X¥A5-082-00,

—R@T—00,
X8IT-031-00,
KBES—-012-00,
ABS-014-00,
K3S—-01 100,
X85-013-00,
X8S-0ZEZ-00,
ABT—-0&T—00,
XBES-08&—00,
XBE—0&7 -0,
XBE-0683-00,

XBS-QI4-D0,
NBS-042—00,
IBS-04T-00,
KES-044—0D0,
X3F5-045—00,
X8S—0445—00,
X3T—047-0D0,
XBE-&61-00,
8o —-D062-00,
XBE-063-00,
X8I-064~00,
XES—-039-00,
XO=—040-00,
X =041 ~00,

[)4/;

85/05/19i
85/05/21,
85/05/21,
85/05/21,
8E/05/21,
85/05/21,
8S/0S/21,
85/035/21,
85/05/21,
BE/0S/22,
85/0%/19,
BS5/03/19,
85/05/22,
85/05719,
8S/05/21,
85/03/21,
85/05/21,
85/05/17,
8S/0S/20,
85/05/18,
8505718,
B5/05/18,
g5/0%/18,
85/ 05/20,
[I/0T/20,
85 /05/20),
8T/0S/20,
BL/0Z/17,
8T/05/14,
8S/03/14,

S/QS/1 6,
8o/05/16,
8T5/05/17,
85/05/19,
BE/Q0S5/172,
85/05/19,
8&/05/17,
B5/05/19,
85 /0517,
85/05/17,
8T /05/18,
85/05/18,
a5/05/ 18,
85/05/718,
85/05/18,
g 05/18,

BE/05/19,

85/05/19,
85/05/19,
8S/05/19,
85/05/18,
8S/05/18,

S/05/18,

TIme

01:00-013 10,
Q1 QO=-02: 00,
013 00-02: 00,
01:Q0-02: 00,
Q13 00-02:00,
Q11 00Q-02:00,
Q13 00-03: 00,
QO1:00-05: 00,
D1 2 OO0 00 .
02:Q0—02: 10,
OZ:00-02310,
Q432 00-04: 10,
043 00-043 10,
05:00-05: 10,
QS 00-06: 45,
O 00-06:45,
OS5 00-06: 45,
08: OO—-08:2 10,
08 T0—-0Q9: 49,
OR:Z0-09: 10,
08 T0-093 10,
O8: Z0-09: 10,
08 Z0--0F93 10,
Q81 T—0F3 IO,
08: I0—-09: 3C
08: T0-09: Z0,
Q8 Z0—Q9: T0,
0P 15-09: 25,
Q93 30-11: 30,
QP:30-11: 350,
QF:30—~11: 30,
09 30-—-11: 30,
14:00-148:10,
14: 00-1%: 70,
14:00-15
14:00-15
13:00-1%
14:00-15: ¢
14:15—-14:25,
14:30—-15:00,
18:00—-08: 00,
18:00-08: 00,
18:00-08: 00,
18:00-08: 00,
133 00-08s 00,
18: 00083 00,
18 QO—D082 00,

) b
)
)

18: Q0-08: 00,
18:00-08;: 00,
18: 00-08: 00,
18: 00—08: OO,
18: QO—-08: 00,
18:00-08: 00,

Jocatron

HAE .
CSPAR-HAE
HAE .

WWE .
SOF-CSFAR
WWE-CSFAR 4
WIWE ;
CSFAR .
CSFAR .
HAE .
HAE .
HAE .
HAE .
HAE .
CSFPAR-HAE
WWE .
BOF~CSFAR
WWALL TR )
WIWE .
WWE .
COPAR-E0OF-
COFAR-HAE
WWE-CSFPAR
WWE-CSFAR
CSFAR-80OF -
CSPAR-HAE
HAE .
CSFAR-HAE
WIWE .
WWE-CSPAR
CSPAR-HAE
HAE .
EWALLTR~FIN,
WTE .
ETE \
CSPAR-7SF
CBPAR-HAE

CorPaR .
EWALLE a
ER-HA&R x
2OF .

HAR .
CEPAR .
80F )

WIWE .
HAER .
HAE .
HAR .
HAR ;
HAE .
HAR .

HAR .
W E \

Type

HL.
BT1
HL
ET1
ET1
BET1
LT
LT
LT
HL
HL
HL
HL
HL
ET1
BET1
ET1
ET1
BT1
ET1
ET1
BT
BT1
ET1
ET1
ET1
ET1
BT1
BT1
BT1
ET1
EBT1
ET1
BET1
BT1
EBET1
ET1
BTl
ET1
ET1
LT
5T
=T
T
ST
ST
LT
LT
=h)
ST
LT
LT
LT

No. lavvac

2777
4
2795
45
20
19

4

0

Q
5667
2245

Lar St
=l

7407
466

8]

i}
17
O

£}
)

Q)
167

T
-

[y
-~
b}

ORI R e o ] @

- e -
L T O D D T DD e

b

!

)



4BT F
g8s5 f
L9ty F
=1=1

g »
11 :
o .
prisagy o)

255y °
O -
O *
e y
O -
T '3
Oy ;

- 4
919 ¢
LEZ8% K
.[ 5
P
191 ¢
5T :
(] ¥
&b f
G g
0 %
0 £
) £
O i
[ g
) s
»

I

O *

T

-

h

- 1 ]
ri
N
62T
P .
-
- »
i
- &
[
=
89
- ]
S8
126

H
I
“H
H
i3
114
T1d
IR
“H
1S
15
15
18
L5
17
17
47
17
17
IH
“H
Tid
114
T8
Tid
“IH
H
L7
17
18
1E
15
ER=
15
17
17
11
L7
17
17
17
L7
Tid
i
1143
T1d
T13
118
jR-
“H
“H
114
Ti3
T1d

HoH

JYH

JuH

HYH

HMm
HYASI—EdmMm
HIH—-HY 48D
M AG D~ 408
HiYH

gJ9H

HJYH

408

=iy l]

H9480

Hivv

HH

08

He 4870

skvin

HYH

AYH

i

HYH~- Y480
HYA4SD~ 408
HYASD—IMMm
H9H

HIH

HY 480

HMM

HYH

H08

HoH

MM

HY 483

HioH

MM

H9H

H9450

HIH

408

0B

HoH
AYH-HY 480
qIH

HY A4S D-AaMM
HYd4S5D-408
Ho 48008
g

JH~- 49480
HYH

g9H
HYAS53-408
HY ASD~-aMM
HYH—- 45480

fOTIEZ-00ET
FOTITT-005TT
fOTIZZ-00RZT
FOTISE-00tTT
O iTE-00 I8
FOCIST-00IIT
FODIZE-00ITT
FQEITE-00IE
OTETE~00TT
FO0IST-00TT
FOGILT-00TIT
FO0tHI-D0IT
FOCLET—00TT

[

OORHET-00TT
FOOITO-00tTE
FOOsTO~00 TS
FOOITO-OOITS
POOSTO-008TT
FOQETO-00LTE
O tOT—-00 08
Ol G- 00 00
FOnIOT-00 16T
FOOROS-0016T
OGIoT—0061
fOCI0T-00I6T
0TS T-006T
FOTIET-00DEIGT
FOOIBO-00I6T
FOOiBO-006T
Fo0igo-00tsT
FOOIBG-00t6T
FO0iB0-0026T
SN0OIRO~-CGOtAT
FOOIBO-00 AT
FOGIB0-GOi6T
FOOIBO-006T
FOOIBO—0Oi6T
FO0SBO-GOTAT
FOGIBO—-00 AT
FOOIBO-GOIST
FOOtBO-00tsT
FOniBO-006T
FORELT-058T
FOCiLTI-05:8T
FOStET-0518T
FODIHT-05I8T
FoTioZ-0s gl
fOSiGZ-0D BT
YOS tOE-0ni8T
FODIOS-0T 8T
FLTIOZT-0EBT
FoTIOZ-058:8T
oTI0T-08 8T
ST LOE-0r 8T

BI/R0/EE
F1T/50/08
FOT/S0/58
BT AS0/58
FOT/E0/58
fOC/SR0GSE8
FOT/o0/28
fOZ/50/88
B81/50/358
1T/50/58
f1Z/80/58
*1S/50/58
F1T/E0/58
1Z/50/58
FIZ/E0/58
*1T/50/58
1T/50/58
1T AR0/88
F1ZAB0/88
FIT/50/58
R1/R0/58
IZ/50/58
FIZ/80/58
‘12/50/58
F1T/50/58
FIZ/50/58
FB1/30/58
FL1/50/58
FLT/B0/58
FLI/S0/58
FL1/30/58
FLT/B0/58
FLT/E0/58
FLTSS0/58
FL1/SB0/58
0T SE0/58
FLT/S0/58
fOT/50/58
FOT/S0/58
FOZ/E0/58
FL1/80/58
fOT/E0/58
FL1/50/58
FHT/B0/08
FET/50/58
'61/50/58
‘91/50/58
fRT/S0/58
‘91/50/58
'R1/50/58
fL1/50/58
L1/80/98
FL1/50/58
FLI/B0/58

FOO—950- Y
FOO—GT T—taa X
FOO—-B80-58X
FOO~SRG-EEX
FOO-tBO-S58X
FOO-SBO-SEX
FOO-9B0-58X
FOO-/B0-58Y
FOG-pS0-S8X
FOO-60T-S8%
FOG—Q0T-DEK
FOO—-BGT 28X
FOO-L0T-58%
FOC—-p0T-58%
FOO-T160-SBX:
FOO-4B8C-28Y
FOG-TAO-SBX:
FOO-060-38X
FOO-TAO-SB X
FOO-TT11-328X
fOO-TS0-S8X:
COO-RTI-S8Y
COO-TII-SEX:
FOO-¢TI-SBX
FOO-TIT1-SEexX:
FO0-0T1 IT-2RY
fO0-Tn0—)

FOO-ST0~-53X:
FOO-pTG-S8X:
FOO-TE0-3S85:
FOO-1 D0 X
FOO—ST0-SBX:
FOO—6TO—28X!
FOC—0T0-28X:
FOO-BTO-58X:
FO0=LL0~-58X]
F0— LT 0-58 X!
FOG—BLO-SRX]
FOO-GL0-5BX]
fOO—t L O-SBX!
FOO-9T0~S8 X!
FO0O-5L0-358X!
FOO~-0L0-BBX]
FOO-TA0-58%!
FOO~-T LGS X
FOO-TLO-SRY]
FOO-L10—08 %!
FO0O-9T10-58Y%!
FOO-ST0-SEXS
FOO-810-SBX!
FOO-8T0-S8X1
POG-RT0-5"
FOO-ST0-5,. .
FOO—/L20-58X1



6TRE

N

“H

HYH

FOTIPT-00IpT

FTT/B0SG8

TOO-L 115X



£

-

o U s ET

s ™
—

) & @04 FS
0 F)

1]
7

o4
v

4

o

o

D o 0 O

@
-t

oo

113
1149
Tid
T3
113
113
T3
T3
113
1.3
1id
114
113
J R~
T1ld
114
113
118
Taid
Tid
113
Tid
T14d
144
T.1g
T3
114
i3
114
T1id
114
114
113
1143
T1d
113
T1lg
1143
113
T44
113
114
T3
1414
113
Tid
1.3

Y HPd5D-d0B
© AYH-4YHSD
Y9 dSI—amm
: MM
¥ HMm
Y HYA4SD-aMM
¥ AYH-YY4S0
f o HYLSI-408
¥ HYd4S0-308
Y MYASO-aMM
Y AYH-NYHSD
§ amm
‘ 4P 4S0-08
Y dYH-HY480
f HY450-408
* MYASO-AmMM
¥ AYH-H9450
¢ HYH-H3

‘ 3II9M3
g HYASD
$ o 45/-H9dSD
; A1
‘ AL

foggH-YYdED
ENIH-H1TTIYM3E
§ gJ9H
fAYH-YY A4S0
o HYASD—-amM
s amm
o ggH-HE480
L —d4OB-HY45D
MY dSI-amMM
¢ HoH
L AYH~-HY 48D
o HYASI—AMM
o gYH-HY4ED
f—4O8-dYA48D
. Hmm
s AmMm
; HLTTIOMM
MY ASD-H08
" d M
A~ I9 48D
foHYdSD-H08
¢ HIJSI—-amm
¥ HMM
. HYH-M9 4570

FODEET-00IT
fQIITT-00iIT
FOTIEE-0O0Y TS
FOTITE-GOITT
FO0tOZ-00t6T
FODIOS-0G06T
FOOIOS-00t6T
FOCIOT-006T
FOZIAT-0SBT
FODisT-05t8T
FODIST-0D 8T
oD IOT-08i8T
O iOor-0r il
fOTINZ~0R 8T
ST I0Z-08iBT
‘STOZT-0Di8T
ST I0Z-00I8T
FOGIST-0OD YT
oraR T R S =8 X1
FOnigI-00ive
FODISI-~00ieT
A TGO ST
¥ IDT-00IET
PO IgTI-00ieT
FOTIPTI-00pT
FORITTI-0R 60
FODITT-0D 160
0T ITTI-0E 60
OTITT-0T 160
LT IL0-5T 160
O AEO-0T 180
FoE t60~-08 180
FOTiH0-0T 180
FOs tA0-0 180
FOTELD-0DIB0
FOT 6000180
FOTI60~-0ID B0
0T fE0-0T IBO
FOp fRO-0T 180
01 iB0-0080
o IS0-00 20
FopIRO-00 o0
PO to0—00 50
FOGITO-00TO
OO ITO-GOT0
FOOIZ0-008T0
OO IZO=-00 T

fOT/B0/58
oS/ G0/58
fOT/E0/58
FOT/S0/R8
1Z/50/58
FIZ/50/58
f1Z/50/58
1Z/50/58
YOT /5058
6T/30/58
FeT/50/08
FR1/50/58
Q1 /50/58
R1/B80/5

‘L1/50/358
FLT/B0/58
LT/50/88
FLT/B0/28
LT /B0/58
*ET/B0/58
AT SRO/CE
LT/B0/38
FHTI/B0/298
6T /R0/58
LT/B0/58
fe1/20/08
fRI/S0/58
fS1/350/58
‘S1/350/58
FLT/50/58
FOZsS0/58
OZ/80/58
fOT/50/58
O/ a0/ a8
BT /S0/58
FB1/S0/58
"B1/50/58
‘BI/R0/58
Foz/e0/58
FL1/50/58
"IT/R0/58
F1Z/50/38
1C/E0/58
F1T/50/58
*1S/50/58
‘1Z/50/58
F1Z/50/98

FOO-/B0-58YX
fOO-SB0-S8X
FOG-SRO-S8X
FOD-tBO—38X
FOO-3T1T-52%
FOO-TTIT-58%
FOO-TTI-SEX
FOO—-$T1T-38X
FOO-TL0-38X%
FOR-TL0-S8X
FOO-0L0-38BX
FOO-FT10-38X
FOO—LT10-3BX
fOO-STO-28BX
FOO-950-58X
FOO-ST0-58X
FOO-L50-38BX
FOO-E0-58X
fOO-TT0O-3PX
FOO-&S0—1

FOO-/20-58X
FOO-990-08 K
FOO—SF0—-58Y
FO0-BR0-S8X:
FOO-T80-38%.
fOO-TI10-38X:
FO0-TI0-28X:
FOO-FTO-58X!
FOO-TT0O-38X.
FOO-TT0—-38X:
FOO-130-38X!
FOO-0BO-S8 X!
FOO-oB80-58X:
FOG-TB0-58X!]
FO0-TR0-SRX]
FOO—-0S0-S8 X
O0—-6O—-28 X!
FO0-BR0~-58XT
FOO-6L0—28K]
FR0-0T0—SBXY:
FO0O-OT—5S8XT
FOO-ZGT-58X1
FOO-Z01-58X1
FOO-L60-5BX
FOO-B60—27

FOO—GL0—_
FOO-po0—-SBXT



-

[

e

o}

o~

-~
]

J

e’

b

-~
o)

i B
i
L1 F
i
i
R I
i
17
AR
e I
R
i
i3
I
i f
i I
i
i
i
i
i I
e A
7
i

-2 IO E A

oM fO0iTo-00:117
AMM OO ITO-00 T
HYA48D 00t T0-0011S
gvH OO TO-0081T
408 fOGiIo-00ilz
HYASD  fO0IBO-0GIST
HYH 00 :80-00:1461
H408 0 CaGiB0-001i4T
H40B  fOOiBO-00I6T
J9H OO IB0-00sT

MM COOIBG-00IAT YL

LIS OOIRR-0OGIGT
AMM COLISO-0GST
AW H OO IR0-00 14T
HY480  fO0IBO~-00I6T
HY9H oG IBG-0GIRT
HiH FO0IBO-DGIeT
H9H  YO0IB0-00IsT
AMM 00 I80~-0GiaT
AYH 00 iBo-00:g1
308 FO0I80O-D0I8T
H9483 fO0ISO-GOITo
29480 FO0igSo-00tT10
MM FO0IS0-Go T

‘Crn2 ) 23O D

g 4L1y 7

Vo o R T N T T
1Z/720/58 FOO—TAO-5R Y

"IZ/E0/38  CO0-T14AC-SRY
T12/50/58  CO0-060-38%:
"TZ/50/88  FOO-&BG-SDX

1Z/50/88  FO0-C60-D8X:
OZ/G0/58  fO0-BL0-TREX:
FOZT/R0/58 0 FO0-9L0~-28%:
‘OT/B0/58  CO0-tbL0-D8YX:

I . - - - -
LT/20/88  "O0-9Z0-S8Y”
3 - e -
0S/50/58  ‘O0-SL0-S8X7

AS50/88  FOO0-bT0-CEX’
LI/GB0/8R FOO-BC0-0pX:
FOT/20/88  CO0-LL0-28Y%7
YLI/780/88  fO0-/Z0-28YC
YLT/B0/58 FO0O-ST0-28X7
‘BI/SG/3 OO-ET 028X

"OT/BO/BE FOO-Z90-SBY "
YET/BG/EB FO0-T90-08Y]
'BI/20/98  O0-T1v0-S8%7
BI/S0O/88 ‘O0—-CObG-5EY:
‘B81/50/58 OO-TH0O-SBXT
*IZ/S20/58 fO0O-T0T-C 7
IZ/80/58  FO0-00T-%. ¢
"IZ/50/68  PO0-660-0EXT

1 LI ™ 1™



0 .

1 : 15 ‘ g

O ; s gH oo
o : 15 ¢ P Ly 2= 123 ugg:ét—oo:ta ‘e
> i : e s ‘12/50/58 ¢
" ‘ 1 ¢ 408 ;fo:bf~00: = TL/50/5 ' O0-6GT 58X
o 5 = He2 OO g - Ie 1T 0 28 "00-pC =8X0
o p s MM NGA,éI"UU=t3 ‘I:/QU/QB - POT-58XI
o © 18 : auH oo FH1-001TZ ; I:/.’-;O/QB ‘ (:":""9‘371-'_:,8)(_:
0 i 13 : J9H ‘66:89-00:51 ‘;D/EO/QB ;éé"S?I—gBX:
o ; g ¢ ‘ MM ‘66:8?—00:61 ‘ﬁr/SO/ES ‘66-3UI_QEX1
o © 48 ; 948D ;éé:BU—Dozét ifI/SO/gB [Lo=cco-Eax:
- , I 408 ;IJ'SO“OD: LT/50/58 590_230—” .
O ¥ : - Ao O RO OC &6t ST /ae = OO—6 1 oEX:
- 308 JootBo-00tel 4 /80788 "00 &1 0-SBX
O . 18 F aYH '&A:B?EQD:BI ‘61150/98 ‘56~U30—§BX1
g ¢ 408 s :8‘-_‘—Cu:x =% ,ét /50/38 .-('.)(‘ftz‘?‘-'—z,‘sx;
YH ‘éé;g?_oo’gf ‘EE/EO/QB ‘({_EQO_EEKf
SOARC-00 I8 T ‘ét/bO/QB &&e_iQO_QBX:
/B0/28 Eag—va_EBXf
W= L O—-58 X

() .
¥ N i85 ¢
(:) N J.S . Hmrl’] E(. - »
JoH ‘66:2U~OQ:BI ‘g:/SQ/SB b
0 LECG—00 ¢ = ~ -~ -
TR0 E8T ‘HIC:g/SB ‘00_239‘? L
31 /50/28 Lo Gt )
OO—Sg =
=S O-358
—-SBE X0



HETTE
—L87
VATS A
BELS
SByZ
PRy
L9197
N=1=1
O
&6
&SI
12y
‘EVQb
Pt
bt
Sl
L9973
TeELT
LLLT

I
H
IH
H
H
T
H
H
H
I
H
H
“H
“IH
H
W
I
H
H

=kvis!
JYH
HYH
A
AYH
H9H
FIH
HYH
kel
JHYH
JYH
HHH
Y H
=Avig]
Y-
= kvl
HYH
JIH
HIH

oy
o1
o
o1
OT
for
g
fOT
fOT
‘o1
‘oo
oo
=
o1
Ol
YO
0T
OO0
OT

HHI-00ieT
EAratu TN R
L0012
I -00ZE
Crart g o (e s
O St THIE Y
SOI-00I0D
OS—0 0T
IET-00I6T
SHET-00R6T
ET-05381
OO i8T
0Z-0LigT
SSO-00 30
O~CGOIv0
TO-=-00IC0
ZO-0DZ0

IZO-00T0
TTO-0O0I0

[

fTT/B0/58
BT/50/58
"o /R0 SR
YIZSB0/E8
‘BI/S0G/58
‘B81/50/58
F1Z/80/58
BI/50/58
*1Z/50/38
‘B1/350/58
FH1/580/58
91/50/58
FLT/S0/58
FOT/B0/58
FH1/50/38
61 SIS0 /58
TT/B0/58
*12/580/58
FET/R0/88

FOO~-LT1T1-58X;
FO0-950-28X!
COO-BBO-28X]
YOO-9TT-58X:
fOO-SR0-38X!
FO0-pS0-58X:
fOO—III*SBXi
FOO-TS0-SB Y
FOO-QTI-3BX:
FO0O-TR0-08X:
FOO-LL0-SBX]
FOO-BIO-D8Y;
FOO-BIO-5RX;
FOO-0R0-58X:
FO0~6S0-28X:
FO0-BRO-28X:
FOO-8BT1-2

FOO-260-5

FO0~LB0-S8X:



HYDROLAR 8%-3 Final Report page 14

Appendix . Collecting data for surface tows,

Sentember, 19259,



ST

-0
i

11

S T S o B ¢ o I AN B 4 1]
- -

I3
i

(V1

- w) s O
b

43/7wu.§

58
fooHEns
fEss
fooHnNs
* Tss
foZdns
¥ TSS
fooHENs
* ZsSs
fozss
fTes
* Zdns
fTHNs
NS
oEss
£ ZMNS
fOTHNS
¢ zZss
ozdns
foodns
* Zss
oTdEns
f IS5

FoZHENe

fOZss
YZHNS
A=
foZdNs
YTss
¥ 78S

fooHEnNs
foEMns
*Css
A =1
it (1=
oZunNs
* IS5
£ Zss
ZHns
fZHNS

fZss
fZHNS
RrA =1
foodnNs
¢ Z8Ss
fZMNS

' Zss
¢ ozHns

25§ 405 92§ ponl yau
7.7&/0/5‘/@/9#1 TIPS

IS
M5
Jds
JH5
345
3dS
s
S
ads
ods
345
345
J4dS
a5
345
a48
JTISNI MS
a4E
IS
J4S
IHS
aHE
JH5
348
Jds
J4E
345
2ds
Jds
JdE
345
. )=1
34ds
aHE
JHS
345
J45
3dg
345
™S
JdS
24E
348
348
IHS
I
J45
348

R @y - .-
SCiZE~-0T:22

fROIZE-05 1T
ST EOT-0T 0T
FCOIOZ-0S16T
SR ELT-0T 6T
FSTILT-006T
S iBI-0Z 8T
*STIBT-008T
fObtLT-ST LT
oI iLT-0T L

FOTRLT-B0LT
OZILT-50LT
ST ILT-00LT
FOOTLT-BYI9T
PR I9I—0TIFT
ST IRT-00:9T
SrISI-08 oY
Or fS1-SC 15T
fOTEST-S0ST
FRTIST-00:5T
SEipT-0OTipT
oDty TI-BT il
OZIST-S0eT

RIS B Eenl R En

FSTITT-00IDT
*SOIZT-05TT
FOOITI-SEITT
FSPITI-0ETT
ol ARG EH=rE S
FEDiTT-0T T
OSITTI-STATT
FETETI-00ITT
fOTET1-25:101
S tOI-0Z 0T
S IOTI-0Z 0T
FSTI0I-000T
FSTI0T-00I0T
OV I60-5T 160
"OTSS0-00I60
'SDEB0-0T 180
ST IRO-0G IR0
PRI LO-0OT L0
ST ILO=00L0
PRI EQ0-0ZT 90
FET:90-00:90

eSS

LTG0/ R
BT/ E0/E8
PR/ A0/58
FRE/60/E8
‘OT/60/ 88
ST/L0/ D8
FRTAO0/5B
RT/ 60/ E8
FLT/60/58
T/ AHD/EB
LTS0S

YLT/EG/EE
9T/ 60/08
T /E0/58
P /o0 R

YT/60/58
LT /60/58
LT/ 6D/ P8
LT/60/58
EET/60/E8
TS eG/8
YT/ 60/58
LT/60/98
FOT/ 60/

R Ny P =]
YOI/ 6O/ B
R SH60/T

YI/AG/GB
‘OT L0/ 58
LT/ B0O/EB
R /6D/EB
FLT 760G/
‘ST /60/58
BT/60/5E
B /60/38
"BT/H0/58
fOT/H60/58
RT/60/58
RT/60/58
*EE/60/ 58
YT/ 60/58
‘YT /60/58
FEE/60/58
PR/ A0/5E
ST /60 /88
‘ST/60/88
‘ST/H0/58
ST /A0/58

¢
S

O0-LbT-0EX:
FOO-94¢ T-2BX:
FOO-SET-S8X:
fOO-bt T-SBX:
FO0-6RT-E5X!
fOO-B51-58X:
FOO-LST-SRK
FOO-9S 1 -28X:
FOO-SRT-0RX!
FOO-RRT-08X:
OO-Th1-28X:
FOO-tST-5RX!
FOO-¢3T-58X;
FOO-THI-58X!
FOO-TTT-38X:
fO0-08 T-58X:
FOO-TTT-5BX:
FOO-ER1-2BX”
FOO-ZRT 58X
FO0-TT1-58X:
FOO-6TT-

FO0-BT1-5mX
COO~-TIZT-58Y
OO-GTT-SEX
FO0-TaI-5eX
FO0-CRT-SEX
FOO-LTT-58X
FOO-9Z1-5BYX:
FOO-1ST-SBX:
FOO—-TS9T1-88X:
fO0-031-58X%
fO0-09T-28X:
FO0-Tv1-38YX
O0-L9T-58Y:
O0-0FT-58X
fOO-G9T-08X
FOO-6t 158X
FOO-AT T~S8X:
L00-BH T-58X:
FOO-RTT-58X:
‘O0-SS1-58%
FOO-b T 158X,
PO0-LDT-58YX
FOO-FET-5BX:
FO0-SET-58X
OO0-b T IS0V
FOO-£oT1-C

fDO-ZT1-38X:



HYDROLAR 25-5 Final FReport page 13

AFppendix I, List of ficshes reported from Salt River
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FISHES OF THE SALT RIVER CANYON
revized YI1-16-33

Orectoleobidae —— Carpet sharks
Ginglvmostoma cirratum (Bonnaterre) Nurse shark

S, S R S

This species is listed in ST78-2.

Dasvatidae —-— stingravs
Dasyatiz americana Hildebrand and Schroeder Sauthern
stingray.
Southern sting rays are common in the Salt River and are
frequently accompanied by bar jack (Caranx ruber) as

the feed on the sandy areas of the canvyvon.

Myliobatidae —— Eagle rays
ARetobatus narinari (Euphtasen) Spotted eagle rav

Included an the authority of ST7E-2.

Albulidae —— Bonefishes
Albkula vulpes (Linnaeus) Bonefish
Honefish larvae were taken in plankton tows during Mission

85—

Elopidae —— Tarpons
Megalops atlanticus Valenciennes Tarpon
Tarpon are present in the enclosed pond behind the base camp
where one was caught by Rick Roundes on May 18,1983,

Their larvae are to be expected in the canyon.

Muraenidae -— Moravs

Gymnothorax moringa (Cuvier) Spotted moray

The spotted moray is reascnabkle common and freguently
obeerved during the day. One was active at the East
Wall tank rack on May 1985,

Gymnothora: funebris Ranzani Green moray

A very large greem moray was present under the east side of

the base of the Hydrolab during March., 1984,

othorax vigcinus (Castelnaw) Furplemouth moray

xded on the authority of Eauwfman and Ebersole.

na miliaris (Kaup) Goldentsil moray

=d by ZEmith and Tyler ST73-2

iz :U“.TJ
i i<

Wi
HiE I

e 013

] H'ﬂ

Congridae —— Conger eels
Myvetactichthvs halis (Bohlke! Garden eel

Common in the deeper sandy areas of the Canyon. especially
at depths greater thanm 70 feet.

Ophichthidae —— Snake eels
Qphichthus ophiszs (Linnaeus) Spotted snake eel
A large individual was seen frequently in June, 1973,
usually mostly buried in the sand in the area between

C-Spar and the excursion limit line. One was seen at
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night May 20, 1985 at the C-%par tank rack.

Clupeidae —- Herrings
denkinsia lamprotaenia (Gosse) dwarf herring

Larvae of this species were extremely abundant at the
Hydrolab light during Missiocn 8%5-3.

Synodontidae -— Lizardfishes
Svnodus intermedius ‘Agassiz) Sand diver
Large lizardfishes, presumed to be this species, are common
in the canvon.

Gobiesocidae —-- Clingfishes
Larval clingfishes were taken in plankton collecticns arcound
the light during mission 85-5.

Excoetidae —-— Flvyingfiches
Flying fish larvae are frequently collected in surface
plankton tows. '

Belonidae —-—- Meedlefishes
Needlefishes are common in Salt River near the base camp and
larval needlefishes collected in surface plankton tows
in 15984,

Atherinidae —— Silwversides
Silversides, probably Allanetta harrinqgtonensis, are common

arcund the base camp.

Holocentridae —— Sguirrelfishes
Holeocentrus ascensionis (Osbeck) Squirrelfish
Common in the reef. One large individual was seen freguentlvy
around the base of the habitat in 1985,
Holocentrus coruscus (Foey) Reef squirrelfish

Frobably more commorn than records indicate. A juvenile was
chserved at night over szand near the C line during

B5-3.
Holocentrus rufus (Walbaum) lLongspine squirrelfish
Comman. often arocund the base of the habitat,
Hologentrus vexillarius (Foey)  Dusky squirrelfish
Fleported by Faufman and Ebercole.
Holocentrus marianus (Cuvier) Longiaw squirrelfish
LCammon in the canyon and around the hase of the habitat.
Myripristis Jjacobus Cuvier Blackbar scldierfish

Very commor in shelter areas including the habitat.

Aulostomidae —— Trumpetfishes
AFulostomus maculatus Valenciennes Trumpetfish
Ome of the most abundant predators of the reef.

Fistulariidae
ia tabacaria Linmaesus ERluespotted cornetfish
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OUbserved in the deeper parts of the canvyon in 1973,

Syrngnathidae ——- Fipefishes
One gggffmpostlarva was collected in a plankton net between
the West bubble and C-Zpar during Mission 85-I5.

Serranidae —— Sea basses

Diplectrum sp. 7

Reported by Schulman et al. Small individuals were recruited
on artificial reefs in the canvyon.

Epinephelus adscensionis (Osbeck) Rock hind

lListed by Smith and Tvyler in 1978 and by Kaufman and
Eberscle.

Epinephelus cruentatus (Lacepede) Graysby

This common species is usually seen arcund the base of the
habitat. Gravshbys were especially abundant during 198%,
appeared to be less =o in 19895,

Epinephelus fulwvus (Linnaeus) Coney

Feasonably abundant on both walls of the canyon.
Epinephelus guttatus {Linnaeus) FRed hind

Epinephelus itajara ‘Lichtensteiny Jewfish
Feparted by Kaufman and Eberscle.
Epingphelus striatus (Bloch) MNassau grouper

Surprisingly uncommon. We have conly one sight record from
1978 and it was not listed by Kaufman and Ebersole.
Hypoplectrus puella {(Cuvier) Barred hamlet

87T78-2

Hyvpeoplectrus unicelor (Walbaum) Butter hamlet
ST78-2 and kKaufman and Ebersole

Licpropoma rubre Foey Feppermint bass

3T78-2 and Kaufman and Eberscle

Mycteroperca bonaci (Foey) Black grouper

One sight record at the West Wall bubble, May 1&, 1985.
Myctercoperca venenosa (Linnaesus) Yellowfin grouper

Serranus baldwini (Evermann and Marsh) Lantern base
Common in the gorgonian-rubble areas of the east wall near
the tennis ball line in 1984 and 1985.

Serranus tabacarius (Cuvier) Tobaccofish

Juveniles are reasonable common in the canyon especially on
the east wall.
Serranus tigrinus (Bloch) Harleguin bass

Also rather common on the east wall.

Grammistidae -— Soapfishes
Fypticus saponaceus (Schneider) Greater scapfish

Usually there is one individual near the habitat and it
feeds around the habitat light at night.
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Eypticus subbifrenatus (Gill) Spotted socapfish

Reported by Schulman et al. as having recruited to
artificial reefs.

Grammidae —— BRasslets
Gramma loreto {(Poey) Fairy basslet

Common arcund corals throughout the canvyon.

Friacanthidae —— Bigeyes
Friacanthus cruentatus Cuvier FHBigeye
Common.
Apogonidae —— Cardinaltishes

fpogon binctatus (Foey) Rarred cardinalfish

Identified by G. Dale, 1978 (377g-2)
Apcgon lachneri EBohlke Whitestar cardinalfish

Comman on west wall at night. Seldom seen during daylight.

Apogen planifrons Longley and Hildebrand Fale cardinalfish
Identified by G. Dale (ST78-2)

Apogon pseudomaculatus Longley Twospot cardinalfish
Identified by G. Dale (5T7T78-2)

Apcgon gquadrisquamatus Longley Sawcheek cardinalfish

zand.

Apcgon rebinsi Bohlke and Ramdall Roughlip cardinalfish

Identified by G. Dale. (ST78-2)

Apogen townsendi (Breder) EBelted cardinalfish

Common in crevices and holes in the west wall.

fAstrapogen stellatus (Cope) Conchfish

Small individuals believed to be this species were see at
right near the C-line during mission 85-%. Oueen conchs
reasonably caommon in this area.

haecoptyy ceonklini (Silvester) Freckled cardinalficsh

=

F
Frequently seen at night.

Malacanthidae —— Tileficshes
Malacanthus plumieri (Bloch) Sand tilefish

Mot too common but there is the remains of a large nest at
the base of the wall in the vicinity of C-spar.

Echeneidae -— FRemoras
Echerneis naucrates Linnaeus Sharksuchker

Listed {as Echeneis =p.) by Kaufman and Eherscle.

Carangidae —— Jacks
Carany latus Agassiz Horse—eve jack
Listed by Smith and Tyler (ST78-2).
Carany ruber (Rloch) Rar jack
Common in the canvyon. Frequently accompanies sting rays as

they feed. During mission 85-5 a pair of bar jacks was
seen chasing and circling each other. Could have been a
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courtship of territorial displav.
Trachinotus goodei Jordan and Evermann Falometa
Sight record ST78-2.
geriola =sp. Frobably 8. rmis

________ ivoliana Yalenciennes the almaco
jack. Sight record 1973.
Lutjanidae —-- Snappers

Lutjanus buccanella (Cuvier) Rlackfin snapper

Juveniles are sometimes seen in the deeper parte of the
canyon and were attracted to artificial reefs (Shulman
et al.).

Lutjanus analis (Cuvier) Mutton snapper

Reasonable common in the canvyon.

Lut janus aspodus fkWalbaum) Schoolmaster

Common around mangroves near the base camp.

Lutianus mahogeoni (Cuvier) Mahogany snapper

Reasonably common in the canyon. Usally in small groups.

Lutjianus synagris f{Linmaeus) Lane snapper

Less common than the mahogony snapper.

Joyurus chrysurus (Eloch) Yellowtail snapper

Rlways around the habitat.

Gerreidae —— Majarras
Evcinostomus argenteus Baird Spotfin mojarra
Cammon in 8alt River near base camp but unusual in the

canvon.
Gerres cinereus {(Walbaum) Yellowfin mojarra

Frequent around the habitat and cver sand in other parts of
the canvyan.

Haemulidae —— Grunts
Anisotremus surinamensis (EBloch) Black margate

Anisotremus virginicus (Linnaeus) Forkfish

Frequently seen from habitat during mission 85-5S.
Haemulon aurolineatum Cuvier Tomtate

Reported to colonize artificial reefs by Shulman et. al.
Haeumlon chrysargyreum Gunther Smallmouth grunt

e e m =l L=

Commonly attracted to the light at night during mission
as-5.
Hagmulaon flavolineatum (Desmarest) French grunt

Surprisingly uncommon during mission 85-35,

Haemulon melanurum {(Linnaeus) Cottonwick

Reported by Shulman et al.

Hagmulon plumieri {(Lacepede) White grunt

Occasionally seen along the west wall and around the
habitat.

Haemuleon sciurus (Shaw) Eluestriped grunt

Reported by Faufman and Ebersale.

Inermiidae —- Bonnetmouths
Imermia vittata Foey Roga
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Not rare along the west wall (5T78-2)

Sparidae -—- Foargies

Qccasional over sandy bottom in the canyon.

Sciaenidae —— Drums
Eguetus acuminatus (Schneider) High-hat

Reported at artificial reefs by Shulman et al.
Equetus lapceglatus (Linnaeus) Jackknife-f1ish

Equetus punctatus (Schneider) Spotted drum
Sight recaord by Smith and Tyler (85T778-2)
Qdontoscion dentex (Cuvier) Feef croaker

Commonly seen at the habitat light at night.

Mullidae —— Goatfishes
Mulloidichthve martinicus (Cuvier) Yellow goatfish

o m L sl R e s

Abundant i1 the shallower parts of the canyon. Usually in
groups of IS or more.
Feseudupeneus macul atus (Bloch) Spotted geoatfish

Common in the canyon but tends to bhe sglitary.

Fempheridae —— Sweepers
Fempheris schomburgki Muller and Troschel glassy sweeper

In deeper caves in the west wall. Common in plankton samples
in 1984,

Kyphosidae —-— Sea chubs

Moderate sized individuals are commeon near the S0 foot line
on the west wall.

Chaetodontidae —— Butterflyfishes
Chaetaden aculeatus (Foey) Longsnout butterflyfish
Common on the west wall.

Chaetodon capistratus Linnaeus Foureye butter+lvyfish

Cemmon throughout the canvyorn and arcound the mangroves in
Salt River.

Chaetodon sedentarius FPoey Reef buttertlyfish

Reported by Shulman et al. as recruiting on artificial

reefs.
Chaetodon striatus Linnaeus Randed butterflvyfish
Comman.

Fomacanthidae —— Angelfishes

Holacanthus ciliaris {(Linnaeus) Gueen angelfish
Infreguent.
Holacanthus triceleor (Rloch) Rock beauty
Fairly common in the west wall.
Fomacanthus arcuatus (Linnaeus) Gray angelfish
Throughout the canyon.
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