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INTRODUCTION

The NOAA Ship OREGCON IXI departed Pascageula, MS on April 17,
1996 to conduct the SEAMAP spring hluefin tuna ichthyoplankton/
marine mammal survey. Ninery-four staticns along a predefined
cruise track were targered for sampling on =ach of two legs.
standard SEAMAP cperatlions ware implemented at 291 sampling sites
during Leg 1, April 17 - May 4 and 80 sites during lLeg 2, May 7-26.
Leg 3 (May 28 - cune ¢) ¢f the cruise consisted of marine mammal
operations only.

OBJECTIVES

1. Collect ichthyoplankton with 60cm bongos and double neuston
gear for abundance and distribution of eggs, larvae and
small juveniles of bluefin tuna.

2. Collect water samples from surface, mid-depth and maximum
depth for dissolved oxygen and salinity reference
determinations.

3. Collect vertical profile measures of egvironmental
parameters using the CTD.

4. Collect chlorophyll samples from surface waters.

5. Collect line-transect data to estimate abundances and
define the distributions of cetaceans in oceanic and
selected continental shelf waters of the northern Gulf of
Mexico.

6. Collect associated environmental data at designated
stations in order to define cetacean habitats.

7. Obtain biopsy samples of skin from selected cetacean
species for genetic analysis in order to study the stock
structure of Gulf of Mexico cetaceans.

8. Collect data on the distribution and abundance of seabirds
and other marine life.

9. Collect data on species identity, distribution and '
abundance, znd stock structure of flyingfish. $



OPERATIONAL ZLAN

Cruise operaticns commenced off the Alabama-NW Florida =shelf.

A total of 188 stations, approximately 30 nautical ziles art,
were planned for ccmpleticn in acceordance with standara “MAP
ichthyoplankton protocols during Legs 1 and 2. The marine = imal

operational plan over the course cf t+his survey is outlin i as
follows:

Marine Mammal Survey

The OREGON II has been used extensively since 1990 for
cetacean surveys in the Gulf of Mexico. Line-transect data were
collected by two teams of three observers during daylight hours,
weather permitting (i.e., no rain, Beaufort sea state <6). Each
team consisted of skilled observers experienced Iin shipboard
cetacean observation and identification technigues. Two observers
searched for cetacesans using 25X "bigeye binoculars mounted on the
ship’s flying bridge. The third observer maintained a search of
the area near +the ship using unaided eye or 7X hand-held
binoculars, and recorded data. Data were recorded on a laptop
computer using a BASIC data acquisition program interfaced with a
Global Positioning System (GPS). Data collected on the survey
environment included measures of sea state, weather, wind and
glare. Cetacean sighting data included species, group-size,
presence of calves, bearing from the bow, linear distance from the
ship, surface temperature, depth, and behavioral observations.

Legs 1 and 2 were conducted in conjunction with the SEAMAP
ichthyoplankton sampling. Line-transect sampling was conducted
while traveling between stations during daylight hours (Figures 2
& 4). Leg 3 was a dedicated cetacean survey that focused on the
northeastern Gulf .continental slope (100-2000 m) and shelf waters
(Figure 6).

As required by Marine Mammal Research Permit No. 738 issued to
the Southeast Fisheries Science Center under Marine Mammal
Protection Act gquidelines, data on the behavioral responses of
cetaceans to the survey vessel were recorded. A complete set of
these responses can be obtained from the Pascagoula Laboratory.
Results were very typical of those from previous surveys. Some
species (dwarf/pygmy sperm whales and all Ziphiids are very
intolerant of the vessel and usually dove, while others regularly
came to the bow to ride the pressure wave (bottlenose dolphins and
most Stenella spp.). Some displayed a mixed response that ranged
from bow-riding to mild to strong avoidance behavior (*bBlackfishk, "
Risso’s dolphin, and striped dolphins).



Cetacean Biopsy

Biopsy =samples oI -kin and Dblubber were collected £from
selected cetacean 3specles ‘designated DY ermit HNo. 738) for
genetic and contaminant zanalyses. A pole-spear, cross-bow and
nodified rifle were used for obtaining samples and each was fitted
wit- specially designed heads that extract a small plug of tissue
fror. animals at close range. Samples were collected from bow-
riding animals at the bow of the OREGON II and from a small boat.
Because of the additiocnal staffing requirements of biopsy sampling,
almost all of the effort was confined to Leg 2 when additional
staff could be accommodated. AsS required by Permit No. 738, data
on each sampling attempt were recorded and included date, time,
platform, sampler and recorder name, field number, device, species,
location (GPS), number or hits and misses, body location struck,
and whether a sample was taken. A complete log can be obtained
from the National Marine Fisheries Service, Pascagoula Laboratory.

Birds

Data on seabirds znd non-passerines encountered by cbservers

while searching for cetaceans were recorded. Species were
identified to the lowest raxonomic level possible and flock-size
enumerated. While observers had a wide range of experience in

identifying birds, searching for cetaceans Wwas the primary
objective and most observers could not gquickly jidentify bird
sightings to species except under the best circumstances.
Passerine neotropical migrants, which can be numerous in the Gulf
during spring, were not recorded.

Flyingfish

As part of a taxonemic revision of the flyingfishes (family
Exocoetidae), flyingfish specimens were opportunistically collected
with a dipnet during a standardized ocne-hour sampling period each
night when the ship was stopped for environmental sampling (Leg 1
& 2) or for the night (Leg 35 .

Environmental

A continuous flow thermo-salinograph and fluorometer recorded
the surface temperature, salinity and fluorescence 24 hr/day and
data were downloaded to data file every 60 seconds during all three
legs. For Leg 3, CTD casts to 500 m or maximum depth were made at
the beginning and end of each transect line. For the longer
transect lines, CTD casts were made at the one-third and two-thirds
points of the line distance, and for the shorter lines, in the
middle of the line. Water samples were taken once per day at the
surface, mid-depth and maximum depth for chlorophyll and salinity
calibration. XBTs were deployed every 18.5 km (10 NM) beginning at



and seaward of the 100 m isopath. Three CTD casts were made to 850
m in the western, central, and esastern part of the survey area, so
+hat COTD salinity could be splined tc ¥BT temperature profiles.
RESULTS

SEAMAP Tchthyoplankton

Leg 1 (4/16 - 5/4)

During Leg 1, stations 04001 - 04091, a 60cm bongo was taken
at whole degree positions and double neustcn samples were taken at
all planned positions along with the associated environmental and
hydrographic data. In response to a marine mammal request, the N
- § transects along 090, 091, 092, 093, 094, 095, and 096 west
longitude, were reduced by 230 miles each in an effort to insure
track completion for ichthyoplankton and +rack diversion time for
marine mammal observations. The ichthyoplankton stations were
completed preserving the overall clockwise pattern. Weather
forced the cancellation cf three stations as shown in Figures 1 and
T

Teg 2 (5/% '=5/26)

Cruise operations were executed with the operational and
station protocols outlined for the survey. Constant problems with
the CTD, its cable, and its winch, resulted in the completion of
eighty of the 94 pre-selected stations, 04092 - 04172 (Figures 3
and 8). Stations sampled during the month of May, were designated
for sorting as priority samples, for bluefin tuna larvae and
juveniles. A composite of the coverage effort for Legs 1 and 2 is
shown in Figure 5.

Environmental and Deposition of Samples

Locations and numbers of CTD and ¥BT stations for all three
legs of the cruise are shown in Figures 7-9. A summary of SEAMAP
sampling effort during OREGON II cruise 96-02 (220) is presented in
Tables 1 and 2. After the assignment of SEAMAP numbers to SEAMAP
samples, left bongocs were deposited with Mr. Ken Stuck at Gulf
Coast Research Lab, for processing, analysis and storage. Left
neuston samples were prepared for shipment to Dr. Stephen Turner
at NMFS Miami, for sorting. The right bongo and neuston SEAMAP
samples were prioritized and shipped to SZIOPF, szczecin, Poland for
sorting. Data from the CTD profiles, chlorophyll samples, and all
remaining data were returned to NMFS Mississippi Laboratories for
analysis, comparison and archiving.



Marine Mamma

During the 44  survey jays, 5401 —ransecc kilometers were
surveyed (Leg I, 2580; Leg 2, 2428; & Leg 3nai393, km) (Table 3,
Figures 2, 4 & 6). Daily effort ranged up to 10.8 hours/day and
207 km/day and averaged 145 Km/survey day . Mechanical problems
with the ship eliminated effort on one day during Leg 2 and delayed
the departure of Leg 2 by cne day. Poor weather eliminated effort
on one day during Leg 2.

During the entire cruise, 263 cetacean groups were sighted
(Leg 1, 52; Leg 2, 125: & Leg 3, 86 groups) with 235 and 28 groups
classified as on- and off-erffort sightings, respectively. At least
one group was sighted sach survey day with a maximum of 29
sightings on one day (Table 4). At least 16 species were sighted.
The most commonly sighted species were pantropical spotted dolphins
(56 sightings), bottlencse dolphins (40), Risso’s delphin (31),
sperm whales (24), and Atlantic spotted dolphins (21) and these
five species comprised about 358% of the identified sightings (Table
5) .

The largest dJroup sizes for Gulf of Mexico cetaceans
encountered to date were sighted during this cruise and consisted
of an estimated 750 spinner dolphins and 650 pantropical spotted
dolphins in separate sightings. Eight spinner dolphin groups
averaged 355 dolphins and other Stenella sSpPp. averaged about 20-90
dolphins/group. Groups-sizes of other species were more typical of
previous years (Tables 5 & 6). Groups of sperm whales, Kogidae,
and Ziphiidae generally contained fewer than five animals; and
Risso’s dolphins and bottlenose dolphins groups averaged 8.6 and
15.4, respectively. A summary of group-size, water depth and sea
surface temperature from each sighting is provided in Table 57
Associations between cetacean species included Risso’s dolphin and
bottlenose dolphin, Atlantic spotted dolphin and bottlenose dolphin
(twice), and Risso’s dolphin and pantropical spotted dolphin (Table
6) .

Cetaceans were enccuntered in all areas of the Gulf of Mexico
surveyed (Figures 2, 4 and 6). Sighting were more common in some
areas than other (e.g., near the Mississippi River delta), but in
some cases, this may reflect sighting conditions rather than true
cetacean distribution. Bottlenocse dolphins and Atlantic spotted
dolphins were the only species sighted in continental shelf waters
(e.g., Destin Dome lease area) and were sighted at maximum depths

of 702 and 222 m, respectively (Tables 5 & 6) .

Pantropical spotted dolphin sightings were widely distributed
in deep waters that averaged just over 1800 m. All of the Ziphiid
sightings were in waters over 1000 We. ALL [4 sightings) of the
"plackfish" (Globicephalinae) were sighted west of the Mississippi
River delta. The two Bryde’s whale sightings and the unidentified



Salaenopterid whale sighting occurred on ~he upper continental
slope in the northeastern Gulf. All of the spinner dolphin
sightings were east of the Mississippi River delta and all of the
Clymene dolphins westT of the delta.

Preliminary observations were recorded on the prevalenc: of
pite wounds from cookie-cutter sharks (Isistius sp.) on Gul. of
Mexico cetaceans. As indicated by the presence of crater wounc O
healed scars, a minimum of 66 (30.2%) of 218 groups of ident: ied
cetaceans contained at least one animal that showed evidenc.: of

Isistius attacks, including at least 15 of the 16 species recorded
during the cruise.

on Leg 3, equipment <o cbtain recordings of cetacean
vocalizations was temporarily installed on the ship (eight
soncbuoys, a receiver, tape recorder and antennz). Sonobuoys were

deployed among separate groups of bottlenose doliphins and Atlantic
spotted dolphins but technical problems prevented any recordings
from being made. Because the problems could not be resolved, only
four sonobuoys were deployed.

Cetacean Biopsy

Forty-nine biopsy samples were collected (Leg 1, 2:; Leg 2, 07
& Leg 3, 47 samples) from six species which include bottlencse
dolphin (21 samples), Atlantic spotted dolphin (14), pantropical
spotted dolphin (6), spinner dolphin (5), Risso’s dolphin (2) and
striped dolphin (1). Most (38/49) samples were collected from the
bow of the OREGON II and the rest (11/49) from a small boat. All
skin and blubber samples were sent to the NMFS charleston (South
carolina) Laboratory for storage and analyses.

A single skin biopsy sample from a whale shark (Rhiniodon
typus) was also obtained during the cruise; the specimen was sent
to Dr. Scott Eckert, Hubbs Sea World, San Diego, California, and
will be used in conjunction with a worldwide molecular genetic
analysis of the species.

Birds

Over 2250 bird flocks and 28 species were recorded (Table 7).
Unidentified storm petrel flocks were recorded most often and made
up 509 (23%) of the sightings. Tdentified storm petrel species
consisted of Madeiran (band-rumped) (47 sightings), Wilson’s (14)

and Leach’s (2). Unidentified terns made up the next largest
category with 219 flock sightings. Tdentified terns included sooty
(139), black (95), bridled/sooty (62) and sandwich (61). "here

were 195 egret flocks sighted. Most of these were probably cottle
egrets (Bubulcus ibis). Laughing gulls (238 flocks) and Auducson’s
shearwater (137) were common seabirds. Flock-sizes were generally
small (means <10) but flocks containing up to 200 birds were
recorded.




Flyingfish
A total cof Z4
flyvingfish

ying specinens
collected.

CRUISE PARTICIPANTS

Leg 1 (4/16-3/4)
Alonzo N. Hamilton, °r.
Denice Drass
Robert Ford
Carol Roden

Jon Peterson
Carolyn Rogers
Anthony Martinez
James Tobias
Inta Berzins

Bob Pitman

Todd Pusser

Leg 2 (5/7 - 26)

Alonzo N. Hamilton, Jr.
Robert Ford
Carol Roden
Carolyn Rogers
Jack Javech
Anthony Martinez
James Tobias
Cynthia Brown
Blair Maise

Todd Pusser

Bob Pitman

Leg 3 (5/28-6/9)

Keith Mullin
Carol Roden
Wayne Hoggard
Jon Peterson
Carolyn Rogers
Robert Pitman
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Shannon Hesse
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SAMPLE TYPE NUMBER CF SAMPLES
LEG 1 IEG =
BONGCS:
SEAMAP LEFT 43 38
SEAMAP RIGHT 43 38
NEUSTONS:
SEAMAP LEFT 91 81
SEAMAP RIGHT g1 21
TOTALS 268 238

Table 2. Summary of environmental samples.

GEAR TYPE NUMBER OF SAMPLES
LEG 1 LEG 2 LEG G
CHLOROPHYLL T 8 3
SALINITY*
(Reference)
surface 16 9 8
middepth 14 5 8
maximum depth 15 8 3
XBT 4 23 65
HYDROCASTS 16 9 0
CTD PROFILES (63)
SBE 25 83 57 26
SBE 19 0 25%%* 0

* Represents reference samples for CTD calibration.
** Most were conducted in tandem with the SBE 25 as a
redundant measure.



Table 2. Efforrt, 3Seaurort sea state and number cf sightings
for each day <f OAA Zhip OREGON T Cruise 220, April-June
1996.
Leg Effort Transect Average Number o=
Date hours kxilometers Sea State Sightings
Leg 1
16 Apr Depart Pascagoula
17 Apr 6.8 117 2.4 2
18 Apr 6.8 108 4.2 2
19 Apr 8.7 166 403 7]
20 Apr 80 i85 e T 1
21 Apr 9.1 183 4.4 2
22 Apr 9.6 160 4.4 4
23 Apr 7D 126 3.9 4
24 Apr 3.3 69 4,32 1
25 Apr 8= 1 149 3.6 12
26 Apr T8 168 3iet3 2
27 Apr 8.7 168 2.8 4
28 Apr 8.3 174 5.1 2
29 Apr 3w9 75 2.3 1
30 Apr 5.5 117 2.8 2
01 May 9.2 174 4.7 3
02 May 10.8 197 4.6 3
03 May 9.6 193 3 2
04 May 3.4 81 2.0 3
Arrive Pascagoula
Total 2580 52
Leqg 2
07 May Depart Pascagoula
08 May Tl 134 3.0 5
09 May 9.0 168 4.7 3
10 May 8.6 151 5.4 3
11 May Key West for repairs
12 May 6.8 170 2.3 5
13 May 7.7 139 2.1 5
14 May 7.8 151 5.0 2
15 May 3.6 7.1 5.6 2
16 May 9.7 158 4.5 4
17 May Tia T 150 2.8 8
18 May 8.6 170 2.3 11
19 May 7.4 142 3.4 7
20 May 8.4 165 3.0 8
continued



Table 2. (Continued)

Leg Efforc Transect Average Numper of
Date hours kilometers Sea =tats Sightings
21 May 6.7 124 2.8 7
22 May 5.8 104 1.0 29
23 May 6.4 114 3:3 )
24 May 6.1 115 5.0 24
25 May 9.6 202 3.1 16
26 May Arrive Pascagoula
Total 2428 125
Leg 3
28 May Delay for repalrs
29 May 22 54 Biaak 1

Depart Pascagoula
30 May ife i 207 3.8 7
31 May 8.7 171 2.7 6
01 Jun 0 0 >6.0 B
02 Jun 10.8 193 39 2
03 Jun 8.6 164 2,1 8
04 Jun s L 138 1.8 19
05 Jun 6.0 111 1.2 23
06 Jun 8.4 160 249 13
07 Jun 6.3 116 B 7
08 Jun 4.4 79 4.1 1
09 Jun Arrive Pascagoula
Total 1393 86
TOTAL 6401 263
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Table 4. Nume
during each ls
in the U.s. Gulf

Species

Bryde’s whale
(Balaenoptera edeni)

Unid. balaenopterid whale
(Balaenoptera sp.)

Sperm whale
(Physeter macrocephalus)

Pygmy sperm whale
(Kogia breviceps)

Dwarf sperm whale
(Kogia simus)

Dwarf/pygmy sperm whale
(Rogia sp.)

cuvier’s beaked whale
(Ziphius cavirostris)

Unid. mesoplodon
(Mesoplodon sp.)
Unidentified ziphiid

(3. cavirostris/Mesoplodon)

Striped dolphin
(Stenella coceruleoalba)

Spinner dolphin
(Stenella longirostris)

Clymene dolphin
(Stenella clymene)

Pantropical spotted dolphin
(Stenella attenuata)

Atlantic spotted dolphin
(Stenella frontalis)

[

il

[

=S

)
p=

30 15

9]

56

21

continued
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Table <. {Continuead)

Species Leg 1 —eq eg Total
Unidentified stenellid Q 2 0 2
(Stenella sp.)

Bottlenose dolphin

(Tursiops truncatus) 3 14 18 40
Bottlenose/At. spottead doclphin

(L. truncatug/S. frontzlis) o] 3 7 10
Risso’s dolphin

(Grampus griseus) 5 16 10 220
Killer whale

(Qreinus orca) Q 1 0 1
Pilot whale

(Globicephala sp.) 0 2 Q 2
Melon-headed whale

(Peponocephala electra) 0 1 0 ot
Unidentified dolphin 5 12 3 25
Unidentified small whale i 2 2 5
Unidentified large whale 1 Q 0 1
Unidentified odontccets 1 2 0 3
TOTAL 53 12 38 268

13
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sighting) .
=to Group ssT Depth

Zate Species size PeSTEion z (m) S

SEG T
-996 Apr 17 Tursiops ITruncatus 3 gge32 0 g 221 18.4 156 on
1996 Apr 17 Tursiops truncatus 7 Forand., 86257 1907 220 on
1996 Apr 18 Stenella longirostris 750 g7 3t B5 00T 23.0 520 on
1996 Apr 18 Stenella longirostris 500 STTERL.. 857007 22.4 439 on
1996 Apr 19 Stenella frontalis 1% T5*15% 84°00* 24.1 128 on
-996 Apr 19 Tursiops truncatus 3 25*08" 84°C0D/ 23458 132 on
1996 Apr 20 Stenella attenuata 5 sEvpE’ 85° 107 2559 3331 on
1996 Apr 21 Stenella attenuata 18 FTpg -k 186500 22:2 3239 on
1996 Apr 21 Stenella attenuats 2.1 27°467 86°007 2149 3020 on
1996 Apr 22 Unidentified odcontocets il 29 007 26732 21.2 401 on
"296 Apr 22 Grampus griseus 2 29 pix". BT 407 20.4 5312 on
1996 ~Apr 22 Stenella attenuati 125 g sEsgr 56 53! 22.6 695 off
1996 Apr 22 Unidentified large whalsz 1 gg*s39° 87007 23.0 732 on
1996 Apr 23 Unidentified dolphin 1 o R R 24 .2 3148 on
1996 Apr 23 Stenella attenuata 150 oEL0BY, 877357 23.7 3148 on
1996 Apr 23 Stenella attenuata 125 36°00% 87521 24.8 31312 on
1996 Apr 23 Stenella clymene 78 9.6°007 BI5T 24.8 3020 on
1996 Apr 24 Unidentified Ziphiidae 1 2= q7r 81581 23l 2525 on
1996 Apr 25 Unidentified dolphin 1 28°59’ 88°232' 21.6 494 on
1996 Apr 25 Grampus griseus 8 29°00‘ 88°36' 21.5 357 on
1996 Apr 25 Tursiops truncatus 3 28°53f 89°00’ 21.4 117 on
1996 Apr 25 Grampus griseus 3 28445189007 21.8 522 on
1996 Apr 25 Grampus griseus 3 28427 89" 00! 21.9 622 on
1996 Apr 25 Physeter macrocephalus i 28°36'’ 88°59/ 22.3 805 on
1996 Apr 25 Physeter macrocephalus 1 ogs e Re 59t 22.3 805 on
1996 Apr 25 Physeter macrocephalus ol 38307 88°59" 22.3 805 on
1996 Apr 25 FPhyseter macrocephalus 1 284260 28°59" 2245 1007 on
1996 Apr 25 Physeter macrocephalus 4 oA TgRHTY 22.3 1105 on
1996 Apr 25 Physeter macrocephalus 2 28%20" ‘88° 59" 22.3 1157 on
1996 Apr 25 Physeter macrocephalus 1 Sg g g egs 2243 L1567 on
1996 Apr 26 Stenella attenuata 80 25°59/ 389°04' 24.6 3T1Y on
1996 Apr 26 Physeter macrocephalus T 26°00’ 89°52’ 25.2 2928 on
1996 Apr 27 Stenella attenuata 75 5730 9030 24.4 1007 on
1996 Apr 27 Unidentified dolphin T 270307 9042 24.6 1007 on
1996 Apr 27 Stenella coeruleoalba 80 27%307 90°50” 24.6 1299 on
1996 Apr 27 Stenella clymene 68 27°31’ 90°567 23.9 1116 on
1996 Apr 28 Unidentified dolphin 2 26°04/ 92°00’ 24.0 2150 © cn
1996 Apr 28 Stenella clymene 100 26507 . 91159 24.2 1885 on
1996 Apr 29 Stenella clymene 75 26T 92 B9 22.9 1885 on
1996 Apr 30 Stenella attenuata 50 27°23¢ 95°00" 22«1 1116 on
1996 Apr 30 Stenella clymene 150 37+19¢ 94°59° 22.1 1136 on
1996 May 01 Mesoplodon Sp. 2 25°59/ 95°09’ 23.3 1830 on
1996 May 01 Stenella attenuata 45 26°01’ 95°58' 22.4 1025 on
1996 May 01 Unidentified small whale 3 26°34* 95°59/ 220 1098 on
1996 May 02 Tursiops truncatus 12 57°597 9500 22.1 90 on
1996 May 02 Tursiops truncatus 7 27°59/ 94°35° 22.3 68 on
1996 May 02 Stenella frontalis 40 27°597 94°337 22.3 66 on
continued
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eg Group SST Jepth
Date Species size Positcion G (m) S
996 llay 03 Grampus driseus 3 28500 92°35/7 22.3 =10 on
Tursiops truncatus 2
1996 May 03 Unidentified dolphin 2 37*BG9Y 92*01° 22.4 11D on
1996 May 04 Stenella attenuata 40 28 P gt gyl ot 22.7 324 on
1996 May 04 XKogia simus 4 28 29" Bg*09* 22.8 549 on
1996 May 04 Tursiops truncatus 4 284397 -89*02" 2981 694 off
LEG
1996 May 08 Tursiops truncatus ¥ sgFz22r Be221Y 23.2 231 on
1996 May 08 Tursiops truncatus 2 28 e s gnRind Y 23,1 243 on
1996 May 08 Unidentified delphin 4 284G+ 85747 23.5 210 on
1996 May 08 Stenella frontalis 10 G T b - e b 24.4 207 on
1996 May 08 Balaenoptera edeni 2 28929 BRI 0L 2340 203 off
1996 May 09 Stenella attenuata 220 26 04 --B4 5! 25.4 3289 on
1996 May 09 Grampus griseus 9 26%LEr BELCDS 26.1 3312 on
1996 May 09 Tursiops truncatus 30 25°597 84°41' 26.1 481 on
1996 May 10 Stenella attenuata 20 24267 84°05" 27 .4 2379 on
1996 May 10 Unidentified dolphin 3 24°27" 84°08' 275 2196 on
1996 May 10 Stenella longirostris 500 54526783527 25.6 351 on
1996 May 12 Tursiops truncatus 12 24%17"¢ 82°08" 26.2 242 on
1996 May 12 Tursiops truncatus 12 2422 "83° 10" 26.0 384 on
1996 May 12 Tursiops truncatus 10 24°217°83*16" 26.5 320 on-
1996 May 12 Grampus griseus 7 J4° 23483307 27.3 575 on
1996 May 12 Stenella attenuata 100 24025 g3 gl 27.0 988 on
1996 May 13 Physeter macrocephalus 2 24°39’ 85°00° 27.4 3386 on
1996 May 13 Physeter macrocephalus 51 24°46' 85°00' 27.6 3386 on
1996 May 13 Grampus griseus 15 J5%007 ‘g5°48! 27 .7 3294 on
1996 May 13 Grampus griseus 6 25007 85°"53° 27.8 3294 on
1996 May 13 Grampus griseus 4 ok e o ot B 27.5 3395 on
1996 May 14 Grampus griseus 4 26°397 385°59" 27.7 3203 on
1996 May 14 Unidentified large whale 1 27 087 85°58" 27.6 3221, ©n
1996 May 15 Stenella sp. 2 28%59% 86" 35" 24.6 423 on
1996 May 15 Stenella attenuata 35 394007 86%57" 24.6 672 on
1996 May 16 Physeter macrocephalus 3 210247 8700 26.6 3038 on
1996 May 16 Physeter macrocephalus 1 27%*22""87°00" 26.6 3038 on
1996 May 16 Stenella attenuata 30 26°47" 86*59” 27 .6 3001 on
1996 May 16 Unidentified dolphin 1 26337 BF"59° 279 3038 on
1996 May 17 Stenella clymene 15 26 AL a7 ! 257 2699 on
1996 May 17 Stenella attenuata 150 STipA" 871597 25.0 2745 on
1996 May 17 Mesoplodon sp. 3 Pl i s LA - B0 25.6 2562 on
1996 May 17 Unidentified delphin 2 o ke R O el == 25.8 2425 on
1996 May 17 Physeter macrocephaius & 275297 gBY00Y 25.8 2425 off
1996 May 17 Physeter macreccephalus 1 s [ Ty o 25.9 2562 off
1996 May 17 Stenella attenuata 300 27°54/ 88" 00 26.2 2471 on
1996 May 17 Stenella attenuata 200 28°09' 87°59' 25.4 2379 on
1996 May 18 T. truncatus/S. frontalis 5 29*387 87" 55! 251 22 on
1996 May 18 Stenella frontalis 4 2g9*agt 87 59" 26.2 22 on
1996 May 18 Tursiops truncatus 23 39207 8814 25.2 86 on
continued

16



]

ad roup SST Depthn
Date Species size Positicn & (m) S
396 May 18 Tursiops tIruncatus 10 289104 gg° 21"’ 26.8 124 on
_396 May 1 Crampus griseus 24 28°59’ 38°30' 26.1 525 on
896 May 1 Unidentified dolphin L 754012 386’ 278 366 off
996 May 18 Tursiops truncatus 10 G201 883 T 2Tt 220 on
1996 May 18 Tursiops truncatus 1l 29°02/ 28°44/ 27.6 201 on
296 May 18 Tursiops truncatus 15 29°00/ 88°58' 27525 64 on
1996 May 18 Unidentified dolphin 2 98 " 58l 88550 " 27.4 81 on
1996 May 18 Grampus griseus 4 28467 28697 25.6 604 on
1996 May 19 Stenella attenuata 13 ITo06d 887597 26.1 2196 on
1996 May 19 Stenella attenuata 200 2720140 B92 00! 26.1 2288 on
1996 May 19 Stenella attenuata 150 26°52’ 8%°00’ 25.9 2269 on
996 May 19 Stenella attenuata 850 26°48¢ 89°00’ 2641 2677 on
19296 May 19 Physeter macrocephalus 3 26244 285597 26.4 3294 on
1996 May 19 Physeter macrocephalus 1 25°587% 89709 263 3203 on
‘996 May 12 Physeter macrocephalus L 25°59/ 39°12' 26.3 3248 con
1996 May 20 Unidentified Ziphiidae 2 27° 08’ 29159 26.1 2196 on
1996 May 20 Stenella attenuata 150 27127 .90700/° 26.2 1354 on
1996 May 20 Grampus griseus 20 27,20 90100 26.3 1254 on
1996 May 20 Steneilla attenuata 150 723! 20200/ 26.4 1241 on
1996 May 20 Ziphius cavirostris 4 275267 B9°597 26.4 1197 on
1996 May 20 Physeter macrocephalus 1 27°43’ 90°00° 26.8 897 on
1996 May 20 Physeter macrocephalus 2 27°44' 20°007 26.8 878 on
1996 May 20 Tursiops truncatus 75 27°59/ 90°08’ 26.6 346 on.
1996 May 21 Stenella attenuata 20 37249100 25.59 1373 on
1996 May 21 Stenella attenuata 18 27 194 9100 25.9 1336 on
1996 May 21 Stenella attenuata 15 27 T 177 9800 25.8 1373 on
1996 May 21 Stenella attenuata 20 29 32 gl 00 25.7 1556 on
1996 May 21 Stenella clymene 55 26°56¢ 91°00' 25.8 1830 on
1996 May 21 Orcinus orca ) 26°50’ 91°00° 26.6 1922 on
1996 May 2 Unidentified dolphin 1 26°09’ 91°00 28.1 2946 on
1996 May 22 Stenella clymene 75 26°327 92°00/ 26.4 1647 on
1996 May 22 Stenella attenuata 45 26°367 92°01° 26.6 1647 on
1996 May 22 Stenella attenuata 40 26°407 92°00' 26.6 1647 off
1996 May 22 Grampus griseus 12 26°41' 92°00° 26.5 1647 on
1996 May 22 Stenella attenuata 45 2642791597 26.5 1739 on
1996 May 22 Stenella attenuata 20 26°55%. 91°59/¢ 26.7 1501 on
1996 May 22 Mesoplodon sp. 1 27103 91°59" 27.6 1427 on
1996 May 22 Kogia breviceps 1 F7eg2t . 9E%e9’ 27.0 1482 on
1996 May 22 Kogia breviceps 1 2720479200 27 .4 1501 on
1996 May 22 Stenella attenuata 17 375077 92° 0607 27:5 1524 on
1996 May 22 Kogia breviceps 1 27°08’ 92°00' 27.5 1524 off
1996 May 22 Kogia sp. 5 39%0g¢ 91 59" 27.4 1519 on
1996 May 22 Grampus griseus 10 27*10% 92° 007 27 .4 1499 on
1996 May 22 Stenella attenuata 25 271452 92701 28.8 1153 on
1996 May 22 Mesoplodon sp. 1 e 6 92 01! 28.6 1007 on
1996 May 22 Kogia sp. 3 9717 9201 28.7 970 on
1996 May 22 Stenella attenuata 175 272274 9159 28.1 778 on
1996 May 22 Globicephala sb. 27 aTeanl. . g1° 587 28.4 877 on
continued
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B=Te | Group ESHT Depth
Date Species size Position 8! (m) S
996 ilay 22 Stenella attenuata 30 P e S o~ B 28.4 YT off
©996 May 22 Unidentified dolphin 15 27 % 37 L onsBT ! 28.4 i off
1996 May 22 Kogia simus 2 Pl oA R B 28.4 377 off
1996 May 22 Kogia simus 6 273791087 28.4 877 off
1996 May 22 Kogia simus 4 oS Aet gl B g 2749 452 on
1996 May 22 Unidentified small wnale 1 DI 2AQH oY SB g 28.1 346 on
1996 May 22 Stenella frontalis 15 DD U I B9 277 220 on
1996 May 22 genella frontalis 10 27525915867 27.7 220 off
1996 May 22 Unidentified dolphin 4 el Gl Rl L 207 220 on
1996 May 22 Stenella frontalis 30 275554 91257 27.8 135 on
1996 May 22 Unidentified dolphin 1 2 7RG RIS TR 28.4 132 on
1996 May 2 Globicephala sp. 35 27 53R 92859 26.3 553 on
1996 May 23 Stenella attenuats 100 2722397 79300 26.6 769 on
1996 May 2 Stenella attenuato 115 o R TE R < 26.6 778 on
1996 May 2 Mescplodon sp. 2 295067 9259 26.9 1135 on
1996 May 23 Peponocephala electra 125 27 st 82591 26.2 1025 on
1996 May 23 Unidentified Odontocete 2 26547193700 Zed 1519 on
1996 May 23 Physeter macrocephalus 1 26°30G7 " 33:00" 27 .1 1733 on
1996 May 23 Unidentified Ziphiidae 3k 26277 93700 27 .2 1735 on
1996 May 23 Grampus Jgriseus 4 26" 1679300 27-1 1976 on
1996 May 24 Ziphius cavirostris at 26%297 93°59! 26.3 1556 on
1996 May 25 §§enella frontalis 6 28%06% 91°117 26.6 112 off
1996 May 25 Tursiops truncatus sk 28°08‘/ 91°00’ 26.4 101 off
1996 May 25 T. truncatus/S. frontalis g 28°10% 90° 50! 26.4 93 on
1996 May 25 Unidentified dolphin 2 2852187 90" 345 26.5 77 on
1996 May 25 Stenella frontalis 10 Jgeia i90” 341 26.6 73 on
s truncatus 2
1996 May 25 ;gncatus/s. frontalis 4 Jg*1a% 830° 18" 27.1 70 on
1996 May 25 ;enella attenuata 40 28%26% 89540/ 271 695 on
1996 May 25 Grampus griseus 2 282789357 27«1 732 on
1996 May 25 Stenella attenuata 25 paeozt g9 3! 27.3 458 on
Grampus griseus 6
996 May 25 Unidentified small whale 1 28 *281..89"27" 273 458 off
1996 May 25 Physeter macrocephalus 3 2g*317g9r 12 27.6 540 on
1996 May 25 Physeter macrocephalus 1 28°35’ 89°04’ 27.8 540 on
1996 May 25 Grampus griseus 8 28*%37 :89%03 7 27 ol 586 on
1996 May 25 Unidentified dolphin 4 28%42*% 88159/ 27.6 659 off
1996 May 25 Unidentified odontocete 1 28°44'’ 88°56' 27 .4 695 on
1996 May 25 Grampus dJriseus 8 J8<497 8851’ 27.8 604 on
LEG 3
1996 May 29 Tursiops truncatus 3 sg9*31+ 8750’ 2748 53 on
1996 May 30 Stenella attenuata 40 27527 86%06" 27 .7 3331 on
1996 May 30 Stenella attenuata 60 27°49' 86°03' 27.8 3175 on
1996 May 30 Stenella attenuata 115 27 %35* 85°48° 27.6 3235 on
1996 May 30 Stenella attenuata 48 3743308574 1! 27.7 3228 on
1996 May 30 Stenella attenuata 65 by et By - i T 27.8 1281 on
1996 May 30 Stenella attenuata 20 274 24F 85510 28.2 745 on
continued
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=g zroup SS8T Depth
Date Speciss size Positicn c (m) s
996 iay 20 Tursiops Truncatus 5 27°38" 34°46' 28.3 205 on
gtenella frontalls 12
1996 May 31 Stenella frontalis 7 282104 84°48" 26.8 99 off
1996 May 31 Stenella attenuata 40 ZF2ASE B2 D6 28.2 869 on
1996 May 31 Stenella attenuats 175 27 GE g R 28.5 1739 on
1996 May 3 Stenella attenuata 50 27as s, 8844 28.2 2379 on
1996 May 31 Io +truncatus/S. frontalis 1 28° 3/’ 85>38" 28.4 710 off
1996 May 31 Steneilla longirostris 32 .52 ol T = Yl D B 2851 381 on
1996 Jun 01 Stenella frontalis 9 2.8 ° 217 852 L 27 .2 205 off
T, truncatus/S. frontalis 2
1996 Jun 02 Physeter macrocephalus 5 285040 TS5 Ba 27.0 877 on
1996 Sun 02 Unidentified small whale 1 ol ey = Y (o 27.1 3157 on
296 Sun O3 Steneila attenuata 120 z8 a8l 867091 2L 719 on
1996 Jun 03 Tursiops fruncatus 15 Pl R s Ba 26.6 377 on
996 Jun 03 Tursiops truncatus 3 e g e Al ! 26.6 366 on
1996 Jun 03 Tursiops tfruncatus 6 28240 RG] 3 26.5 342 on
1996 Jun 03 Tursiops truncatus 10 ag® 70867 14T 2.1 205 on
1996 Jun 03 Tursiops truncatus 4 29 D3 EEe T 27 .0 161 on
1996 Jun 03 Tursiops truncatus 5 292340 862 151 26.:9 7 on
1996 Jun 03 Stenella frontalls 70 295364 G216 26.6 62 on
1996 Jun 04 Stenella frontalis 15 29°50’ 36°15’ 25.8 62 off
1996 Jun 04 Tursiops truncatus 15 29552 ige S B 26.3 62 on
1996 Jun 04 Unidentified dolphin 4 29°56’ 86°14’ 26.2 49 on-
1996 Jun 04 Tursiops truncatus 12 30203’ 8616’ 26.1 55 on
1996 Jun 04 Tursiops truncatus 17 ooty e =Y e 26.2 35 on
1996 Jun 04 T. truncatus/S. frontalis 2 300 8617 26.2 3D on
1996 Jun 04 T, truncatus/S. frontalis 5 30210 786119 26.4 31 on
1996 Jun 04 Tursiops truncatus 12 302117 86219/ 26.4 29 on
1996 Jun 04 T. truncatus/S. frontalis 1 F0%12r 86 21" 26.3 29 on
1996 Jun 04 Tursiops truncatus 4 302312 "86°21" 26..3 29 on
1996 Jun 04 T. truncatus/S. frontalis 1 o011 r 86 307 26.3 33 on
1996 Jun 04 T, truncatus/S. frontalis 1 302105 8630 26.3 33 on
1996 Jun 04 Stenella frontalis 38 30" 08" 86367 26.8 38 on
1996 Jun 04 Stenella frontalis 20 F0%07 8631, 26.9 46 on
1996 Jun 04 Unidentified dolphin 1 29°587 85311 27.1 75 on
1996 Jun 04 Unidentified small whale 1 29247 86°32°7 27.4 1:2:3 on
1996 Jun 04 Unidentified dolphin 1 29°24' 86°34' 27 .4 313 on
1996 Jun 04 Kggia breviceps 2 29°18’ 86°367 27.6 379 of:
1996 Jun 04 Stenella coeruleoalba 30 29°18/ 86°34' 27.6 404 on
1996 Jun 05 Stenella coeruleocalba 21 29°14’ 86°38' 26.7 414 on
1996 Jun 05 Kogia sp. 1 29571 86" 37" 26.3 406 on
1996 Jun 05 Unidentified dolphin T 29*10% 86°37" 26.3 408 on
1996 Jun 05 Unidentified dolphin 1 29°08’ 86°37' 26.3 415 on
1996 Jun 05 Grampus driseus 20 2g°1pt 86°37" 2643 414 on
1996 Jun 05 Unidentified dolphin 5 29°02! 86*36' 26.7 447 on
1996 Jun 05 Unidentified dolphin 8 7901’ @637’ 26.8 447 of
1996 Jun 05 Grampus griseus 12 29°00f 86°38' 26.8 410 of
1996 Jun 05 Kogia sp. 1 29°00’ 86°38/ 26.8 439 on
1996 Jun 05 Kogia sp. 1 29°00’ 86°36' 26.8 439 of
continued

19



abie {Continued)
_eg Group ssT Depth
Date Species size Positicn e m) S

396 sun 05 Tursiops Truncatus 45 s9o01, 26237 268.6 04 on
2996 Jun 05 Kogia sp. i 28t 58" 86" 331 2B.E 12 on
996 Sun 05 Stenella longirostris 250 2gRiETr 86°357 27 % 23 off
1996 Jun 05 Stenella lonagirostris 100 2g8°56’ 86°36" 2 34 on
1996 Jun 05 Kogia sp. 1 e A o et 3 27 L35 on
1996 Jun 05 Grampus griseus 6 Fgenlig H o gig FT 27 489 on
1996 Jun 05 Grampus griseus 10 28* 4378638/ s 522 on
1996 Jun 05 Grampus dgriseus 3 28°37' 86°38' T 567 on
1996 Jun 05 GCrampus dJgriseus 4 585364 867391 276 569 on
1996 Jun 05 GCrampus dJriseus 8 28R 186238 27.6 602 on
1996 Jun 05 Stenella attenuata 200 28204 86°39¢ 27.4 344 on
1996 Jun 05 Stenella attenuata 100 o80T 864! Y 2937 on
1996 Jun 05 Grampus ariseus 15 28°09’ 86°47' 27 .0 1135 on
1996 Jun 06 Stenella attenuata 85 Sge R nain B DY 26.8 1144 on
1996 Jun 06 Physeter macrocephalus 3 2g 15T 8650 267 1030 on
1996 Jun 06 Stenella attenuata 35 28t aar-. ggeEa! 27 .2 737 on
1996 Jun 06 Grampus dgriseus 7 29%077 86"55/ 275D 604 on
1996 Jun 06 Kogia Sp. 1 e Yl BN < i A 277 567 on
1996 Jun 06 Tursiops +runcatus 4 J9= 24" 86°56/7 27 .4 556 off
1996 Jun 06 Unidentified dolphin 5 29°27' 86°54' 27 .4 556 off
1996 Jun 06 Tursiops truncatus 172 29°25¢ 86°57' 27.5 479 on
1996 Jun 06 Grampus griseus 15 29°32’ 86°53' 27.8 304 on
1996 Jun 06 Balaenoptera sSp. 1 29°39"- 86758 28.0 212 on
1996 Jun 06 Balaenoptera edeni 4 29°43' 86°59/ 28.0 212 on-
1996 Jun 07 Stenella frontalis 28 29°50/ 86°859' 27.6 163 on
1996 Jun 07 Stenella frontalis 28 GBS 271 26 on
1996 Jun 07 Stenella frontalis 7 0114 a T2 0L 27.6 27 on
1996 Jun 07 Stenella frontalis 21 30°04’ 87°06 27.+3 31 on
1996 Jun 07 Tursiops truncatus 10 Jge 584 87°08! 2753 55 on
1996 Jun 07 Steneila frontaiis 25 29°557 37°08/ 27 .4 73 on
1996 Jun 07 Tursiops truncatus ) Josa0r 8717 27.7 185 on
1996 Jun 08 Stenella attenuata 75 29°09/ 37°38/ 27:2 1098 on

20



Table 7. yumper <©I =ightings o) < S1lpscks of birds
U.S. Gulf of Mexicc during HOAA zhip ©QOREGCH I Cruise
Aprii - June 1896

Species n

Double-crested cormorant ‘phaiacrocorax zuritus) 2
Ducks 42
Coot (Fulica americana) 2
Audubon’s shearwater (Puffinus lherminier:) 137
Cory’s shearwater (Calonectris diomedea) 1
Unidentified shearwater (Puffinus/Calonectris) 10
Leach’s storm petrel (Oceancdroma leucorioa) 2
Madeiran storm petrel (Qceancdroma CastIo! 47
Wilson’s storm petrel (QDceanites occeanlicus) 14
Unidentified storm petrei (Hydrobaticae) 309
Brown pelican (Pelecanus occcidentalis) 3
Magnificent frigatebird (Eregata magniZicens) 5
Northern gannet (Sula bassana) 23
Masked booby (Sula dactylatra) 2
White-tailed tropicbird (BPhaethon lepturus) 1
Unidentified tropicbird (Phaethon sSp.) 2
Parasitic jaegar (Stercorarius parasiticus) 8
Pomarine jaegar (Stercorarius pomarinus) 65
Long-tailed skua (Stercorarius longicaudus) 1
Unidentified jaegar (Stercorarius sp.) 19
Herring gull (Larus argentatus) 1
Laughing gull (Larus atrieilla) 238
Unidentified gull (Larus sp.) 5
Black tern (Chlidonias niger) 95
Bridled tern (Sterna anaethetus) 3

Bridled/socoty tern (S. anaethetus/fuscata) 62
Common tern (Sterna hirundo) 5
Least tern (Sterna antillarum) 2
Royal tern (Sterna maxima) 10
Sandwich tern (Sterna sandvicensis) 61
Sooty tern (Sterna fuscata) 139
Brown noddy (Anous stolidus) 1
Unidentified tern (Sternidae) 219
Unidentified seabirds 267
Egret 195
Great blue heron (Ardea hercdias) 2
Unidentified heron 1
Non-seabirds 14
Unidentified shorebirds 5
Unidentified phalarope (Phalaropus Sp.) 2

2k



"7 T SN
11 uoga10 duis VVON jo | a1 Suunp suonels =o§=u_aob_iu_ Jvvds Jo uoneso] ‘| ain3uy

00 118,28 €8 V8 5B 098 octE 1c88 ¢68 006 oe?B 0eEO €6 0?6 0c5B 096 e L6 0086

d
W e AN MR < ey Joo 'y
0E
W i % "
Gil ' T Ge
! OE
A\, 7 ‘. s
Al iy VRIS R i o e i RS el + g G L g2
v +
VD. A + \ 1l + + + + + + + 0E
% w&// ' =% ! " -+ + + v 4 + + LC
o ' + + ) + + + 4 + + + + ot
LRI A,_m w [ + ' ' + s e ' v % el A 4 8c
A o€
+ ¢ ' + 4
fFae! \ 4 ' | TR V- 62
f O . X - Df
\ ._/ > 4 + ﬁ
0F /H\.f@/ . W/‘mg 0E
o %ﬂ\\n@“\(ﬁba\ 0f
s w [E
i \M (813
nn ee - 00 2t

o8 gtee e| %re 58 Egg 0t,8 °-88 68 €06 %76 626 €6 Uev6 66 €96 °/6 00 86



£¢

-umol[s ode syjzeqost W 000¢ pue w 00T 24l
o drys yvoN butanp (2§ = u) sburaubts
gueI)}-2UuTy 3O uotyjeosol & aanbtd

{ ba1 'ozz @stnad II uobaa
opGz) 310339 Kaaans 2309

- (966L AeW vo - 11ad¥ L)
HpanP}oan Jo sUoTledol pue (wy




"0TT sIud
11 uoSa10 diys VVON jo z Fa uunp suonels uopjuejdoAynyot JYINVHS Jo uonedo] - andig

00 1628 ocED V8 eS8 98 oclf .88 (68 06 0e?B o .26 €6 7B 050 096 ocL6 0086

i e IR R e s e i 00 e
34 3] 11 Om
o i M L] H mm
k N. 5 M S 613
&P \ M " : v v W M w ] M " + H Y @N
! /, ) v " .I M M + H H ” * 0E
gt
Ly n_/_/ " H 1 H 3 " M " ¥ »* LC
" M ' 4 i1 " 2 M x M 0] 3
1! _A w v “ 1 mm
A W M \ 0t
15 N ./ : M " M mwm
o b DE
,._;/ \u“?
o, / o T | 0F
»u.;ﬁiiﬂw AC,L))...\ oF
Ie w IE
0 N OF
nn ¢e - : po 2E

i il ﬂdem 0Erg oty B N ofe] 0EQQ R e] oegQ EGQ 0E 06 0ETH CE2H EECh 0EpR ECH 0EQR €/6 00 ‘96



"6z

sumoys o1e syjecqost U 0007 pue w Q0T U

nip 11 uobalio drys YYON putanp (gztl = u) sburaubts

by "0gg oSt
1-2ul[ Jo uotTj3eodoT °F aanbTd

‘(9661 Aew 9z - Aeu L0) %
azyz) 3103139 Kanans joasuel

nranplnn 10 suoTjedor pue (uy

N

Y -t U R B LY ——




neo

M

‘CE

Q¢

0

Ll

‘9661 A2JAl JO Yiuows 9y uf pajdures 21aM SUONEIS |[V “gun)
uyanq 103 Burptos Kjuonrd 10§ pard3|as SUONES uopyuedoAydl JYINVS JO uonesoT s amsgy

00 18,28 0cEB oeVB 0c58 098 LB B8 (e68 oe06 e #6 oe26 ocE6 oV6 066 0e96 0B 00:86

00 2

o o s} 0E

O 8] 8] n] mm

Le
(]2

B2
0E

6c

0OE

0E

0E

1E
0€

00 1

3

2]

‘BE
Eog Otgg Vepg OEgp %Egp %/p %tgg ‘BB €06 % I6 %26 FE6 Ep6 *€GE €96 L6 00 wmom



“ (9661 2unr 60
uvnanelnn Jo m.:O‘.HU.MUOH

- Ken 62)

pue (u €£6€T)

NN

110332 Aaaans 13D

-unoys ole syjeqost U 0002
¢ hol ‘oge @sIna) Il uoba

10 drys YvYON butanp (98
ssueI}-aUT] JO UOT]EDOT

pue u 00T 2UL
u) sbutaubts

= e
NG

-9 aanbrd



¥

-umoys oai1e syjeqosT U
) 1T bel ogz @sINAD IT uobaip dius YVYON
o suoT3edol "/ aanbrg

- (9661 AeH Y0 - trady LI
151enbs) suotaels dLD 3

ouoz pue w ool ‘u 00T ®ulL

moayp (v = u 'X) suoT3els JHX puv (pg = U




Y4

-umoys a1e syleqost
1 pge asinid II uobaip drys UYYON

‘(9661 AeW 9z - AeH o) ¢ ba
qlLD Jo suorjedol "8 aanbrd

w ponz pue w popT ‘W 00T 2UL
(zo = u ‘aaenbs) suUOTILAS

woay (gz = u ‘x) suor3ields LEX pup

i \_\.mm_.__...w.,mﬂ

»




w o0z pue uw
wo 1t (g0 '’

000l ‘w 00T dUL - (9661 2unr 60

'x) suorjeas 1ax pue (9z =U

- KeW e62) £ be1 0Z2

15yenbs) suotljelds dlLD

-umoys a1e syjeqost
osTNID II uobaro diuys ¥YYON
jo suot13edoT "6 aanb1d




