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ABSTRACT

This report deals in part with the macrofaunal assemblages that exist in that
part of the offshelf Gulf of Mexico that lies north of the 25th parallel and
west of the eastern wall of DeSoto Canyon. The study was based on 264 oceano-
graphic stations occupied by R/V ALAMINOS in depths ranging from 150 to 3850
Me

Statistical analyses support subdividing the principal megabenthic components
(echinoderms, crustaceans, and demersal fishes) of the assemblages into five
well-defined faunal zones, four of which (Shelf-Slope Transition, Archibenthal,
Upper Abyssal, and Mesoabyssal) are on the continental slope, and the fifth,
the Lower Abyssal, occupies the continental rise and abyssal plain.

The faunal assemblages comprising the zones are described in considerable
detail and the numerically dominant specles among important systematic groups
are designated within each zone and its subdivisions. The geological, physico-
chemical, and biological bases for existence of zones and zonal subsets are
discussed in detail, including an attempt to account for faunal differences
between the eastern and western parts of the Gulf,

Taking the area of the study as the deep Gulf ecosystem, the report also deals
with the energy relationships among the biotic components of the system.
Tentative explanations of the sources of energy that can balance the energy
budget on the abyssal plain are advanced and discussed.

The report contains three substantial appendices. Appendix A is an atlas of
bottom photographs selected to depict some of the biological constituents,
physiography and surficial sediments of the five faunal zones. Appendix B
contains a list of the species taken at the oceanographic statiomns and relates
them to the related Lease Block. Appendix C presents an annotated bibliography
of publications dealing with the oceanography of the Gulf of Mexico.
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PART I. INTRODUCTION

1. THE NATURE OF THE STUDY

HISTORICAL BACKGROUND

All of the fieldwork upon which the present study is based was carried out
while most of the authors were members of the teaching or research staff or
were graduate students in the Department of Oceanography of Texas ASM Universi-
ty. Although that department was created in 1950, it was not until 1963 that
it possessed a vessel capable of conducting deep-sea benthic studies. That
vessel, the R/V ALAMINOS, changed the direction of the department and in the
area of biological oceanography permitted dredging and trawling the deepest
parts of the Gulf of Mexico for the first time. Contrary to other beliefs,
Alexander Agassiz made only five deep dredgings in the Gulf (the deepest being
about 3500 m, some 350 m shallower than the Sigsbee Abyssal Plain) while aboard
the U.S. Coast and Geodetic Survey Steamer BLAKE in the 1870s. To our know—
ledge, neither the R/V OREGON I or II ever sampled the deepest parts of the
Gulf. Accordingly, some difficulties were encountered when efforts were made
to identify deep-living species taken by the ALAMINOS. Fortunately, the Gulf
fauna has proven to be rather closely related to that collected off parts of
western Europe, e.g., the Bay of Biscay or the Azores or parts of northwest
Africa. Some of these samples had been studied sufficiently and, being housed
in the University of Paris or the Museum of Comparative Zoology or the U.S.
National Museum of Natural History, were of immediate assistance to our taxo-—
nomical efforts. Nevertheless, many new species among diverse groups of ben—
thic animals were collected. Some of them have already been described (see
Pequegnat and Pequegnat, 1970 and 1971 for Galatheidea; Pequegnat, 1970 for
Caridea; Downey, 1970, 1971, 1972, and 1973 for Asteroidea; etc.) but many
more, especially among Bivalvia, Polychaeta, Porifera, etc., await publication.
However, without the availability of a suitable ship, the work would not have
been possible.

R/V ALAMINOS

The R/V ALAMINOS was a conversion of the former U.S. Army Transportation Corps
Freighter FS 227 which was constructed in 1945. Texas A&M acquired the vessel
through Surplus Property and a grant from the National Science Foundation pro-
vided the bulk of the conversion costs. Conversion was undertaken by Higgins,
Inc., of New Orleans (the original builders of the vessel) and began on 24
January 1963. After conversion the vessel was 179'10" long, had a beam of 32
feet, and a loaded draft of 9'3" for a displacement of 840 toms (Figure 1.

Design of the conversion was by R.E. Schuller (Naval Architect) in association
with the scientific and ship operation staff at Texas AsM. The ship's comple-
ment of 31 was composed of 17 officers and crew and 14 scientists and techni-
cians. As stated by Schuller and McLellan (1964), "Probably one of the most
important design requirements was that of habitability.”™ This is extremely
important on research vessels which carry scientific personnel who are not
accustomed to extended trips at sea. These persons, while highly skilled at
their trade, are not necessarily seamen and function much better in accommoda~
tions different from those normally provided for a seafaring man. Those who
sailed on the ALAMINOS certainly remember her as a comfortable ship. The feel-
ing of comfort was manifested not only by living space but also by the laboratory,
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storage, and deck space alloted for scientific usage, viz., enclosed laboratory
and work space - 2696 square feet, deck space for scientific work - 2150 square
feet, and scientific living space - 579 square feet,

From the biologist's point of view, the ship's winches were the heart of its
specialized equipment., The dredging and coring winch contained 9140 m of 1.1
cm wire rope and the two hydrographic winches contained 9140 m of 0.4 cm wire
rope. The starboard hydrographic winch was later dedicated for use with a STD.

For ten years, the ALAMINOS was the primary oceanographic ship for Texas A&M.
She was dedicated on 3 December 1963 and made her last oceanographic cruise in
December 1973.

FUNDING AGENCIES

In order to have a deep-sea biological program, in contradistinction to obtain-
ing a few samples, three ingredients are necessary and without any one then the
program will not be successful: (1) personnel with deep—-sea interest, (2) a
vessel equipped for deep-sea investigation, and (3) long-term commitment of
funds to support personnel, ship, and equipment. All three of the above cul-
minated at Texas A&M in the mid-1960s and continued through about 1970. Prior
to this time, lack of one or more of the requirements prevented all but a hand-
ful of deep Gulf biological samples.

" The first requirement was filled by W.E. Pequegnat who spearheaded the deep
Gulf biological program. He came to Texas A&M in the spring of 1963 and re-
mained until his retirement in 1980, It was under his supervision and by his
tutelage that the samples were collected and later investigated. The second
element was fulfilled by the R/V ALAMINOS. The ALAMINOS, which was outfitted
for deep-sea exploration began operation at Texas A&M in late 1963 and continu-
ed through late 1973. Funding of the program was the final ingredient in the
tripartite formula. From the early 1960s to about 1970, the Office of Naval
Research (ONR) was the major funding agency for oceanographic research. It was
major in the sense of the way it supported oceanographic institutions. Most
oceanographic cruises were truly joint ventures, involving in one way or anoth-
er funds provided by A&M, ONR, NSF, AEC, and other sources. But of all the
agencies ONR support provided the broadest coverage (Pequegnat, 1966). This
broad coverage provided the long~term commitment of funds necessary to support
a program. Both administration and scientists were appreciative of this fact.
This type of funding promotes creativity which 1is necessary to maintain the
interest and enthusium of the scientist. However, in about 1970 ONR began
tightening the budget strings and the first cuts were on items that were not
mission oriented. This in effect eliminated most of the funds for biological
investigations of the deep Gulf. For a few years other agencies such as NSF
and A&M through the State of Texas, provided stop—gap funding.

The next major funding source for biological oceanographic endeavors was the
Bureau of Land Management. The funding was not earmarked for oceanographic
institutions per se but instead was open for competitive bidding. Their very
strict mission oriented studies involved almost wholly investigatioms of the
continental shelf. With the exploration for minerals proceeding to deeper and
deeper depths, the Minerals Management Service is obliged to delineate these
areas. As has been often said, the pure science of today becomes the applied
science of tomorrow.



DEFINITION OF DEEP GULF OF MEXICO

Ekman (1953) originally equated the division between shallow and deep-water
systems to the division between the photic and aphotic zones. The term "bathy-
al” has often been used in reference to the uppermost zone of the deep ocean,
and has usually been set to begin at 200-250 m depth. Hedgpeth (1957) consid-
ered that the bathyal encompassed the slope and rise together, but there is no
general agreement as to the lower limit of the rise. Other deep sea investiga-
tors recognized that a "transition zone" (Zenkevitch, 1959) or an "archibenthal
zone of transition” (Menzies et al., 1973) would more appropriately describe
the boundary between the shallow and deep sea. The depth limits of this tran-
sition zone undoubtedly differ from ocean to ocean, due to differences in shelf
morphology, sediments, temperatures, and food supply, among many other envirom-
mental variables.

The deep Gulf of Mexico is defined for purposes of this report, as beginning
somewhere within the 150-450 m Shelf/Slope Transition Zone. For completeness
we consider everything deeper than 150 m (approximately the depth of the shelf
break) as the deep Gulf of Mexico. In the opinion of some investigators it is
debatable whether or not the Gulf has an abyssal zone. A depth of 4000 m is
often stated to be its upper limit, and it is noted that the deepest part of
the Gulf that we have found is about 3850 m. Anton Bruun (1957) and others
have stated that the abyssal zone is delineated from the bathyal region by the
thermometric isotherm of 4°C. The lowest temperature that we and others have
found in the deep Gulf is 4.23°C. But it would seem that these parameters are
not necessarily the criteria that biologists should use in making ecological
decisions. If indeed the Gulf's abyssal plain is not a true abyss it must be
said that it shares many important qualities of one. Note for example that
Bruun considered the holothurians as the dominant group of abyssal animals,
citing such genera as Psychropotes, Deima, Benthodytes, and Euphronides as
being typical. This is true of the Gulf's abyssal plain. The same close rela-
tionship can be demonstrated among asteroids, ophiuroids, and some penaeid and
caridean crustaceans where even the species are the same as noted by Bruun.
Moreover, as is true of other abyssal areas, there are in the Gulf sharp drops
in species richness and biomass from the middle slope region to the plain.
Thus, the small differences in temperatures noted above seem to form too arbi-
trary a criterion in face of the parallels in communities or faunal assem-—
blages. Finally, we should note that Bruun felt that the true abyssal species
do not have pelagic larvae, i.e., they “live in the abyssal zone for their
entire life from egg to death.” The eggs of some holothurians and echinoids
found in the deep Gulf have so much yolk that it is quite evident that they
have direct development.

SCOPE OF THE STUDY

GEOGRAPHIC AND BATHYMETRIC LIMITS

The geographic scope of the present study is limited to that part of the Gulf
of Mexico northward from 25° north latitude (plus or minus a few minutes of
latitude allowing for errors of navigation) to approximately the 150-meter iso-
bath or the shelf break, the latter of which may be as shallow as 118 m off the
Texas coast. On the east/west axis the study area extends from the east wall
of DeSoto Canyon and easternmost extension of the Mississippi Fan to and across
the Sigsbee Abyssal Plain and thence up the slope to a position at the shelf



break south off Brownsville, Texas. Bathymetrically the study has emphasized
collections made in water over 1000 m depth down to the deepest section of the
western Gulf at about 3840 m. Nevertheless, in order to enhance the report's
value, we have integrated this latest work with the earlier TerEco report
(Pequegnat et al., 1976) to the Bureau of Land Management, which dealt primari-
ly with the faunal assemblages found from the Outer Continental Shelf down to
the 1000-m isobath east and west along the Continental Slope.

Within the area circumscribed above a total of 193 stations were mounted by the
R/V ALAMINOS, as shown on the map in Figure 2, A more detailed series of
descriptions of these stations including position and sampling gear used is
found in Table 1.

ECOLOGIC LIMITS

By far the largest numbers of species collected during the study are best
referred to as macroepibenthic, a category which is comprised of the majority
of the echinoderms, crustaceans, polychaetes, mollusks, and demersal fishes
that were collected aboard the ALAMINOS by means of trawls and dredges. Addi-
tionally, some macroinfaunal species were collected by means of grabs. These
collections contain most of the predatory species making up the top trophic
levels in the benthic ecosystems of the Gulf.

SYSTEMATIC LIMITS

Because the field aspect of this project was a pioneering effort, particularly
in water deeper than 1000 m, it has not been possible to obtain identificatiouns
to the species level in all groups collected. This is particularly true of the
macroinfaunal species among 1isopods, amphipods, and polychaetes. In some
instances, the only systematics dealing effectively with particular groups were
residents of foreign countries who were not constrained to work upon our sam-
ples with alacrity. In one case a cargo carrier lost a series of lots of bi-
valve mollusks consigned to Millport, Scotland. O0ld age and/or death of the
only known specialists (e.g., ascidians) has forced us to withdraw considera-
tion of certain taxa in the study. Although these matters have been frustrat-
ing and caused some delays, it is felt that they have not appreciably diminish-
ed the important thrust of the report.

OBJECTIVES AND RELATED TASKS

A comprehensive project of this type can certainly have many objectives but the
number can be reduced to a manageable number if a reasonable distinction is
made between objectives and tasks undertaken to accomplish the objectives. The
principal objectives are the following four:

1. To describe and discuss the ecological nature and distribu-
tion of the macroepibenthic assemblages that occur in the
northern Gulf of Mexico from DeSoto Canyon on the east to
Brownsville, Texas on the west and from the shelf break
southward across the Mississippli Fan and the Sigsbee Abyssal
Plain to a line running along the 25th parallel of north
latitude.
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Figure 2. Locations of Gulf of Mexico benthic stations sampled by the R/V ALAMINOS be-
tween 1964 and 1973. The stations north of 25°N latitude (black horizontal
line) are the stations considered in this report. See Table 1 for exact depths
and positions.



Table 1. Station list for benthic stations included in the study showing
the map reference number, station number, depth, position, and
type of sampling gear

MAP POSITION
REF. STATION DEPTH (m) N. LAT. W. LONG. SAMPLING GEAR
NO.
1. 64A10-2 379 27°40' 93°43! Menzies Dredge
2.  64A10-3 789 27°18" 93°30" Menzies Dredge
2a. 64A10-5 2244 25°56° 92°35"' Menzies Dredge
3.  64A10-6 3475 25°13.5" 92°23" Menzies Dredge
3a. 64A10-6C 3356 25°13.5! 92°23"' Grab
4, 64A10-7 3801 25°04" 94°16" Grab
4a., 64A10-7 3762 25°04! 94°16" Menzies Dredge
5. 64A10-9 2811 25°25! 95°14" Grab, M. Dredge
S5a. 64A10-10 1756 25°27! 95°24! Grab
5b. 64A10-10 1401 25°30" 95°30° Dredge
6a. 64A10-11 1392 27°29" 95°31° Grab
6b. 64A10-12 885 27°30.5" 94°57" Grab
6c. 64A10-12 732 27°30! 94°55! Menzies Dredge
6. 64A10-13 183 27°52.5" 94°56" Grab
7. 64A10-13C 121- 181 27°52.5" 94°56" Menzies Dredge
12. 64A13-1 126- 210 27°54! 93°11" Grab, Dredge
13.  64A13-2C 549 26°34.5" 93°00' Dredge
14, 65A3-1 827 27°30° 95°30" Grab
15. 65A3-2 2321 26°15" 95°00° Plow Dredge
16. 65A3-3 3717 25°30! 95°00"' Plow Dredge
17. 65A3-4 3563 25°08" 94°58! Plow Dredge
18. 65A3-5 511- 417 27°36! 94°44" Plow Dredge
19. 65A3-6 276 27°40" 94°45" Grab, P. Dredge
22a. 65A9-1 190 25°12.5" 80°03" Grab
37. 65A9-23 3206 25°31" 86°13' Plow Dredge
38. 65A9-25 797 27°43" 90°56"' Plow Dredge
39. 65A9-26 81 28°08" 92°07! Grab
47. 66A5-2 3341 25°30" 89°02" Plow Dredge
48, 66A5-3 3265 25°30" 86°19.5' Plow Dredge #1
49, 66A5~-3 3109+ 25°31" 86°10" Plow Dredge #2
50.  66A5-3 3212 - 25°33! 85°58" Plow Dredge #3
51. 66A5-3 3214 25°31° 86°07" Plow Dredge #4
52. 66A5-4 1097-1189 28°20' 87°03! Quant. Dredge
53.. 66A5-5 1682 29°00" 87°29° Quant. Dredge
54a. 66A5-6 752—- 834 27°54" 90°22" Quant. Dredge
54. 66A5-7 350 28°00" 90°25" Quant. Dredge
56a. 66A9-13 3197 25°21" 85°59' Grab
56. 66A9-14 3206 25°26.5" 86°15.5" Quant. Dredge
57. 66A9-15 1200- 800 28°13.5! 87°04" MWT on bottom
58a. 66A9-17 589 27°55" 90°20" Grab
58. 66A16-1 329 27°47! 91°25" Quant. Dredge
59. 66A16-2 156 27°56" 91°50.5' Quant. Dredge
60. 67A5-1A 1020 28°13! 89°27! Skimmer



MAP POSITION

REF. STATION DEPTH (m) N. LAT, W. LONG. SAMPLING GEAR
NO.

61. 67A5-1B 1020 28°12"' 89°28.5" Quant. Dredge
62a. 67A5~-2B 1869 28°21" 88°23" Quant. Dredge
62, 67A5-2F 1869 28°20.5" 88°20.8' Quant. Dredge
63. 67A5-2H 1829 28°23! 88°22,5" Skimmer

64, 67A5-4G 2651 28°18' 87°21' Skimmer

64a. 67A5-4H 2633 28°10.5" 87°21.6' Quant. Dredge
65. 67A5-5D 1383-1524 28°32! 87°23! Skimmer

66. 67A5-6B 788 28°48" 87°03"' Skimmer

67. 67A5-6E 788 28°46.5" 87°02" Quant. Dredge
68. 67A5-7C 918~ 788 29°10' 87°06' Skimmer

69. 67A5-7E 752 29°13.4" 87°00' Quant. Dredge
70. 67A5-8B 1494 28°55" 87°24" Skimmer, Q. Dredge
72. 67A5-9A 752 29°27° 86°57"' Skimmer

73. 67A5-9E 640 29°29,5° 86°57"' Quant. Dredge
74 67A5-10A 86 29°35,2! 86°12' Quant. Dredge
75. 67A5-10B 95 29°05" 86°14"' Skimmer

76. 67A5~-11C 150 29°25! 86°21" Quant. Dredge
77.  67A5-12A 190 29°36" 86°35.5" Quant. Dredge
78. 67A5-138B 379 29°30.3! 86°52.4" Quant. Dredge
79. 67A5-13E 379 29°29.9! 86°53,7" Skimmer

80. 67AS5-14A 2340-2527 28°39.9! 87°38.7! Quant. Dredge
81. 67A5-14E 2367 28°41.5" 87°37.8! Skimmer

82.  67A5-15F 3092 27°38.4" 86°38" Skimmer

83. 6745~15G 3080 27°41. 4" 86°39.6"' Quant. Dredge
84, 67A5-16E 3255 25°24.3! 86°06' Skimmer

8s. 68A3~2A 3148 25°47" 94°26" Skimmer

86. 68A3-3B 3658 25°09' 94°11" Skimmer

92. 68A3-10B 969-1006 25°09' 96°16" Skimmer

93, 68A3-12C 732 26°22" 96°08" Quant. Dredge
94, 68A7-1A 864- 528 28°51" 88°47.5" Skimmer

95. 68A7-2A 408 28°56" 88°42! Skimmer

96. 68A7-2B 567- 622 28°53" 88°38" Skimmer

97. 68A7-2C 677- 715 28°51.5" 88°37" Skimmer

98. 68A7-3C 2743 27°36" 87°41,5" Skimmer

99. 68A7~4A 3237 25°20" 86°07" Skimmer

100. 68A7-4E 3255 25°24.8" 86°16.5" Skimmer

101.  68A7-7A 2809 27°55" 86°07"' Skimmer

102, 68A7-7B 1097 28°00" 86°08.5' Skimmer

103. 68A7-8A 190 29°31.7! 86°29.6" Skimmer

104. 68A7-8C 199 29°33" 86°33.5" Skimmer

105. 68A7-9A 384 29°27.6"' 86°45,5! Skimmer

106. 68A7-10A 566 29°15.5" 86°55" Skimmer

107. 68A7-11A 788 29°14" 87°00" Skimmer

108. 68A7-12A 585 29°18.4" 86°56.4"' Dredge

109. 68A7-128B 900 29°14° 86°59.7' Skimmer

110. 68A7-13A 1061 29°03" 87°15" Skimmer



MAP POSITION

REF. STATION DEPTH (m) N. LAT. W. LONG. SAMPLING GEAR
NO.

111. 68A7-13B 1372-1426 28°59.5" 87°21.3" Skimmer
112. 68A7-13D 1463 28°59"' 87°23.3" Skimmer
113. 68A7-14B 1829 28°56"' 87°32.7"' Skimmer
114, 68A7-14C 2103 28°51" 87°31.5" Skimmer
115. 68A7-15D 1097 29°10.3' 87°31.5" Skimmer
116. 68A7-15H 914 29°10,5°" 87°16" Skimmer
117. 68A7-16C 2140 28°46.8" 87°36.4" Skimmer
118. 68A7-17B 900 29°09.5' 87°02! Skimmer
119. 68A13-1 878 25°38! 96°07.3" Skimmer
120. 68A13-3 713 25°39"' 96°11°' 2m Dredge
121. 68A13-4 512 25°38.4! 96°18.3" Skimmer
122, 68A13-5 274 26°12.5" 96°19.8" Skimmer
123. 68A13-7 274 26°17! 96°18"' Skimmer
124, 68A13-8 732 26°18" 96°08" Skimmer
125. 68A13-9 3365 25°14" 95°13"' Skimmer
126. 68A13~10 3385-3493 . 25°21° 95°08" 2m Dredge
127. 68A13-11 1061-1372 25°23" 95°57" Skimmer
128. 68A13-12A - 1061-1317 25°31° 95°51" Skimmer
129. 68A13-14 969 25°39.5" 95°49.5" 2m Dredge
130. 68A13-15 658- 860 27°34,5! 95°10.5" Skimmer
131. 68A13-16 713 27°37! 95°08' 2m Dredge
132. 68A13-17 183 27°50! 95°12.5" Skimmer
133. 68A13-18 439 27°45° 95°16.2" 2m Dredge
134, 68A13-19 338- 384 27°44,9" 95°20.1" Skimmer
135. 68A13-21 512- 640 27°38" 95°21.5" Skimmer
136. 68A13-22 476 27°38" 95°22,5'" 2m Dredge
137. 68A13-23 732 27°35" 95°23" Skimmer
138. 68A13-24 878 27°29.5" 95°31" Skimmer
139, 68A13-26 1372~-1435 27°00.3! 95°08"' Skimmer
140. 68A13-27 1097-1170 27°17.5" 95°08,5" Skimmer
141, 69A11-2 942 27°24,3" 94°32"' Skimmer
142, 69A11-4 1006 27°24,9' 94°44,5" Skimmer
143, 69A11~7 1399 27°01.3" 94°43.5! Skimmer
144, 69A11-12 1463 27°00.6" 94°50,3" 2m Dredge
145. 69A11-13 1463 27°01.6' 94°42" Skimmer
146. 69A11-14 2432 26°18.5" 94°37.4" Skimmer
147, 69A11-17 3292 25°50.5" 94°27° Skimmer
175. 69A13-4 1984 26°25"' 91°55" Skimmer
176. 69A13-6 3477 25°00' 90°51"' Skimmer
179. 69A13-28 3239 25°27° 86°04" Skimmer
180. 69A13-29 3230 25°30" 86°09"' Skimmer
181. 69A13-37 3001 26°55" 86°48" Skimmer
182. 69A13-38 2736 28°04" 87°26" Skimmer
183. 69A13-39 2105 28°51" 87°36" Skimmer
184, 69A13-40 476 29°07" 88°18' Skimmer
185. 69A13-41 311 29°11.5" 88°12.6"' Skimmer
186. 69A13-42 183 29°14" 88°15" Otter Trawl



MAP POSITION

REF. STATION DEPTH (m) N. LAT. W. LONG. SAMPLING GEAR
NO.

187. 69A13-43 210 29°13.5" 88°16.5" Skimmer

188. 69A13-44 752 28°58" 88°28" Otter Trawl
189, 69A13-45 82 28°08' 92°20' Skimmer

191. 70A10-58 3248 25°21.3" 86°06.5' 20m Trawl
192a., 71A7-2 567 26°41.1" 96°13.9' Quant. Dredge
192, 71A7-4 576 26°47.8" 96°12.5' Skimmer

193. 71A7-7 878~ 869 26°26.7" 96°06"' Skimmer

194, 71A7-9 906 26°32° 96°07" 20m Trawl
195, 71A7-10 937 26°32.9' 96°06.4" 20m Trawl
196. 71A7-11 636 26°32.3" 96°13.3" 20m Trawl
197, 71A7-16 939 26°34.7! 96°05" Quant. Dredge
198. 71A7-17 204 26°43.1" 96°26.9"' Quant. Dredge
199. 71A7-18 229 26°46" 96°26" 20m Trawl
200. 71A7-20 229 26°42,2! 96°25.3! Skimmer

201, 71A7-23 210 27°54.7! 92°50.5" Skimmer

202, T1A7-24 190 27°54,5" 92°50.7! Quant. Dredge
203. 71A7-32 192 27°55.7! 92°48.5" Skimmer

204, 71A7-34 192 27°52" 92°55" 20m Trawl
205. 71A7-35 502- 567 27°35.7° 92°59! Skimmer

206. 71A7-38 511- 556 27°35.6" 92°58.6" 20m Trawl
207. 71A7-40 546 27°35.2! 92°58"' Quant. Dredge
208. 71A7-41 732 27°34.8' 92°59.5'" Skimmer

209. 71A7-42 936 27°30.4" 92°49,3" Skimmer

210. TJ1A7-43 887-1097 27°27.8" 92°46" 20m Trawl
211, 71A7-47 878 27°32.3° 92°47.8" Skimmer

212, 71A7-48 890 27°32.6" 92°48.5" Quant. Dredge
213, 71A7-49 937 27°26" 92°42! 20m Trawl
214, 71A7-56 538 27°35.8! 93°01" 20m Trawl
215S. 71A7-57 1216-1234 26°55.8"' 92°57.9' 20m Trawl
216. 71A7-58 1198 26°59.1" 92°58.5" Quant. Dredge
217. 71A7-62 1198 27°00" 93°01.5' Skimmer

218. 71A7-65 237 27°57! 92°44.9! Skimmer

219. 71A8-3 1196 27°03" 93°23" Skimmer

220, 71A8-4 1364 27°08.6' 93°08.4' Skimmer

221, 71A8-5 1448 26°54" 92°54.5' Skiommer

222, 71A8-8 2057 26°08" 92°43,9! 20m Trawl
223. 71A8-10 2077 26°09° 92°48.3" 20m Trawl
224, 71A8-11 3287 25°51! 93°03! 20m Trawl
225, 71A8-13 3267 25°52" 93°15.8" 20m Trawl
226a. 71A8-16 3517 25°04.2" 94°23,7" Quant. Dredge
257. 72A13-32 1774 26°25" 94°47.5" 20m Trawl
258, 72A13-39 1061 27°26.4" 94°07.6" 20m Trawl
259, 72A13-45 412 27°46.7" 94°47.5" 20m Trawl
260. 72A13-49 640- 530 27°40" 94°49,8" 20m Trawl
261. 72A13-51 1399-1353 26°55.6" 95°10.5" 20m Trawl
262. 72A13-53 1161 27°24,. 4" 94°56.5" 20m Trawl
263a. 73A2-8 869 27°21" 94°00° 20m Trawl
264, 73A10-20 805-1134 27°15.3" 93°41,4" 20m Trawl
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2, To provide a photographic documentation of the nature of the
benthic environment within which these assemblages exist
including portrayal of some constituent species that exist
within biobathymetric zones.

- 3. After analyzing available data generated by the present study
and found in extant literature, to describe important gaps in
our knowledge of the area, its assemblages, and functioning
of the deep ecosystem and then suggest study approaches to
reduce these gaps.

4, Finally attempts will be made to provide a reasonable assess-—
ment of the significance of the potential impacts on the deep
macrobenthic communities of oil and gas exploration and pro-
duction.

In order to accomplish these objectives, TerEco Corporation has carried out the
following tasks in an ordered manner:

l. To the maximum taxonomic extent possible, individual organ-
isms were identified, tabulated, and regrouped on a station
by station basis. Species richness indices were then prepar-
ed for stations grouped. by depth.

2. Individual species were grouped in appropriate taxonomic cat-
egories in order to portray their depth ranges, the total
number of individuals taken, frequency of collection, and
depth of maximum population, and also in order to select the
numerical dominants of each group.

3. Maps were prepared showing the geographic distribution in the
Gulf of each dominant species, and kite diagrams were drawn
for each dominant species showing its relative abundance on a
vertical or isobathic scale.

4., Employing an appropriate clustering technique, a dendrogram
was constructed to assist in discerning the distribution of
faunal assemblages and the establishment of the limits of
biobathymetric zones.

5. Chemical, geographical, and physical oceanographic data, both
historical and that collected aboard ALAMINOS, were discussed
and used where feasible to assist in understanding some
aspects of the discontinuities between faunal assemblages.

6. Finally a conceptual model of the major ecosystem of the deep
Gulf of Mexico was constructed and analyzed.
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2. STUDY METHODS

SAMPLING GEAR AND THEIR USE

DREDGES

The five types of dredges employed during this study were designed and/or
fabricated to meet specific sampling requirements and only one (viz., scoop
dredge) had the inherent capability to collect organisms smaller than 6-7 mm.
The other four dredges were designed in the main to collect organisms larger
than 10 mm; however, smaller organisms were sometimes fortuitously entrapped in
sediment retained in the cod ends.

The Menzies dredge (Menzies, 1963) used only on cruise 64A10, was 1 m in gape
and supplied with a net bag of 1 inch stretch mesh. On cruises 65A3, 65A9,
65A14, and part of 66AS, the plow dredge was employed (James, 1972). This
dredge, equipped with cultivator plows, was designed to collect deep burrowing
organisms. It had a gape of 1 m and a net bag of 1/4 to 1l inch stretch mesh.
The metering device consisted of a spoked wheel 1 m in circumference connected
via an eccentric to a rod which depressed a thumb couanter once per revolution
of the wheel. The scoop dredge was used on cruises 66A5, 66A9, 66A16, 67AS,
and 68A3 (James, 1972). It had a gape of 1 m, and was equipped with an adjust-
able cutting blade to scoop a 5-10 cm uniform layer into a canvas bag of about
360 1liter capacity. A 3-meter gape skimmer (Pequegnat et al., 1970) was
employed on the remaining ALAMINOS cruises reported herein. This dredge had an
all steel framework lined with hardware cloth. Pequegnat et al. (1970) discus-—
sed the construction and operation of this dredge. A modified skimmer, refer-
red to herein as a 2-meter dredge, was used on cruise 68A13. In contrast to
the prototype skimmer, the 2-meter dredge had a smaller gape (2 meters), longer
throat, smaller mesh, and an adjustable cutting blade.

TRAWLS

The nets used were 20-meter otter trawls having 3 inch stretch mesh at the
mouth and grading to 1l inch stretch mesh in the lined cod end. The doors were
metal "V* boards about 3 1/2 feet tall, 5 feet long, and weighed about 225 to
250 1bs. each. The length of the bridle was 25 m, the maximum length afforded
between the ship's accumulator and outboard sheave. The ratio of wire out to
depth was 3 or 4 to 1 in depths to 1000 m but this was reduced to 1.5 or 2 to 1
in depths over 3000 m. The bottom time varied from 30 wminutes at shallow
depths to 3 hours in depths below 3000 m.

The net was brought on board, washed with seawater, and the cod end emptied
into a 100-gallon tub. Specimens collected were grossly sorted on board and

then preserved.

One benthic sample used in this study was accidentally taken on cruise 66A9
with a 10-foot Isaacs-Kidd mid-water trawl.

GRABS AND CORES
A Campbell grab, as described and illustrated by Hartman (1955) was used on

cruises 64A10, 65A9, and 66A5. The grab took a sample from an area of about
0.62 m°. The grab was purchased to be used with a stereo camera but the
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manufacturer never produced the camera. The reliability of obtaining a sample
with the grab in waters less than 200 m was satisfactory but its reliability
decreased drastically with increasing depth. The use of the grab was phased
out when the scoop dredge became available. The scoop dredge provided infaunal
qgantification as did the grab but the scoop dredge sampled a larger area (3
m“) and was more reliable in deeper water.

Bottom sediment cores were obtained by means of a Phleger corer. The upper 10
cm were removed and properly preserved. The grain-size analysis consisted of
wet-sieving an aliquot of sediment for the sand-sized fractions and then drying
to get a weight percentage. The clay-silt fraction was determined on the 1less
than 74u fraction by the pipette method outlined in Folk (1974).

CAMERAS

Two types of cameras were employed in obtaining the photographs presented here-
in, Both were originally off-the-shelf models, but each was modified for
specific task requirements.

One camera was a 35 mm underwater multi-exposure model (Alpine Geophysical
Assoclates, Model 314) that was triggered by bottom contact. As received from
the factory, bottom contact was noted when the ping rate changed from 1 per 10
sec to 1 per sec. For our purposes this was inadequate since the winch opera-
tor's reaction time to bottom contact was several seconds after contact had
been made. In addition, reaction time increased with increasing depth. The
pinger supplied with the system was too weak for depths beyond 400 m and was
subsequently replaced with a Benthos® pinger (Model 2216). Operation of the
pinger system is discussed below. The camera was equipped with a Wollensak
f/11 water corrected lens with a fixed focus of about 3 m. By placing brass
shims of appropriate thickness behind the lens we were able to adjust the focus
to 1 or 1.5 m. After numerous tests we settled on 1.5 m as being the most
effective distance for our purposes., But in order to do this, we had to design
and fabricate a closeup frame for the camera, strobes, bottom switch, and
pinger. The original camera system was supplied with a single 200 watt-second
strobe light, which was adequate for high-speed films. Later a second such
strobe was integrated within the system, permitting the use of fine—grain
films.

The other camera was a 70 mm Shipek Deep-Sea Camera (Hydro Products Model PC-
700) equipped with a single 200 watt-second strobe. The focus of this camera
was ordinarily set at 1.6 m.

The distance from the camera to the bottom was monitored by acoustical means.
This was accomplished by attaching a pinger to the camera frame and receiving
its signal with the Precision Depth Recorder's (PDR) receiver. The -accuracy of
the PDR print out was not adequate; thus the Y-axis of an oscilloscope was
interconnected with the PDR receiver (the pulse generator of the PDR was turned
off). Using the Driven Sweep Mode, the oscilloscope screen then displayed the
outgoing “ping” and incoming “echo™ of the pinger as separate peaks. The
distance between these peaks 1is roughly proportional to the distance of the
pinger above the bottom. The grid of the oscilloscope was calibrated in meters
and the viewer relayed distances to the winch operator controlling the camera.
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In actual operation, the winch operator, using the winch metering wheel, lower-
ed the camera to within about 50 m from the bottom. The oscilloscope operator
then read the true distance between camera and bottom and instructed the winch
operator accordingly to lower to 5 m. At this time a final lowering distance
was given to the winch operator. If the camera was on automatic mode, the
focus distance was maintained by coordination of the oscilloscope and winch
operators. If the camera was bottom actuated, it was lowered to the depth that
would trip the switch then was immediately raised up 5 m, and the process was
repeated until the desired number of photographs were taken.

All film was developed on board the ship in order to assure that (1) camera
systems were functioning, (2) film and camera setting were properly matched,

and (3) focus was properly set.

PROCESSING OF SAMPLES

Specimens that were preliminarily sorted and preserved in formalin aboard the
ship were transported to the laboratories at the Texas A&M University Depart-
ment of Oceanography after each cruise during the years of collection from 1964
to 1973. Certain taxonomic groups were studied by researchers and/or graduate
students for thesis or dissertation study in Oceanography at Texas A&M or sent
off to certain taxonomic specialists at an earlier time than other taxonomic
groups. In general the Decapod Crustacea, Echinodermata, palaeotaxodont bi-
valve mollusks, and fishes were worked up earlier than many of the remaining
groups because people were available to work on those groups at the time.
Specimens were transferred from the formalin preservative to ethyl alcohol when
possible to prevent erosion of calcareous parts by the acidic formalin. Unfor-
tunately, funds for proper curatorial assistance were not available during the
early years, and care of the samples fell into the hands of whichever generous
and eager biologists or students who were interested in caring for samples of
certain taxonomic groups.

In 1973, the Systematic Collection of Marine Organisms was organized by Dr.
L.H. Pequegnat in the Oceanography Department at Texas A&M University for the
primary purpose of housing, curating, and preserving for future study the iden-
tified specimens from these and other marine collections made by Texas A&M. As
specimens were worked up and identified in the various taxonomic groups, the
identification data were entered on master sheets for each station sampled as
well as on species identification cards. The identified specimens were then
catalogued into the Systematic Collection of Marine Organisms.

As storage of the unidentified biological material and nonbiological samples
(e.g., sediment samples) became more of a problem as the years went on, many
samples were moved to off-campus storage facilities. When the time came in
1981 to coordinate the deep—sea Gulf of Mexico data in preparation for this
report, the job of rounding up all of the stored unidentified materials from
all of the deep Gulf cruises became a difficult, time consuming task, which
ultimately uncovered stored materials that had not been inventoried previously.
It also uncovered materials that were seriously in need of curating and re-
placement or renewal of preservatives.

A large and time consuming part of the early phases of this project was
concerned with gathering together, sorting, re-bottling, re-preserving, and
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inventorying the materials that still needed to be worked on to complete the
data base required for this project.

Taxonomic specialists were contacted to work up the remaining relevant taxonom~
ic groups, and materials were hand delivered when possible or very carefully
packaged up for mailing to more distant locatiomns.

STUDY BY SPECIALISTS

Taxonomic specialists from all over the world were utilized to identify the
deep-sea specimens that are covered in this report. Because less than minimal
funds were available to pay for taxonomic consultants, many taxonomists were
asked to donate their services in exchange for use of the specimens in their
ongoing systematic studies. The taxonomists that were paid were grossly
underpaid, but they, too, agreed to accept the small remuneration for the priv-
ilege of utilizing the systematic and distributional data in connection with
their own studies. Were it not for the generosity of these taxonomists and
their friendly responses to the requests of the senior scientists in charge of
this project, this project could not have been done for anywhere near the bud-
geted amount.

A great disservice is being done to taxonomic specialists to assume that they
will continue to donate their time for identifications on otherwise well-funded
projects. Future contracts should contain generous allowances for taxonomic
consultants if quality work and consistent identifications from competent
experts is expected. Taxonomy of deep—sea organisms is especially difficult
because of the many rare, new, and little known species and because of the lack
of consolidated literature or identification keys for deep-sea species. As a
result, a wide range of literature in the form of old expedition reports,
monographs, etc. must be consulted by established specialists in each taxonomic
group. The identification of deep-sea material simply cannot be given to
graduate assistants or technicians for quick results.

To illustrate some of the new records and new species recorded from the deep-
sea Gulf of Mexico material identified by specialists recently (1981 and 1982)
for this report, but not yet published in the scientific literature, are the
following comments from specialists of the following taxonomic groups:

GASTROPODA (P. Bouchet): “There are a number of species that had never been
recorded from the Gulf of Mexico. There are probably some undescribed ones
in those that are identified only at genus level...”

SCLERACTINIA (S. Cairms): “"Thalamophyllia riisei (new record for the Gulf)."

HYDROIDEA (D. Calder): “Cladocarpus flexuosus...represent the first records of
the species since it was originally described in 1900 by Nutting. In addi-
tion, Nutting's type material lacked gonophores whereas the specimens from
68A7-14B were fertile.”

STOMATOPODA (D. Camp): “...Heterosquilla armata (Smith)...known only from a
few specimens collected off New England and one female collected off south-
eastern Florida. Your specimen from off Texas would represent a significant
range extension..."
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PYCNOGONIDA (C.A. Child): “Paranymphon spinosum Caullery...you sent a specimen
of the same species from almost the same place in 1969, my records show...
they are the only two we have from the Gulf.”

ASTEROIDEA (M. Downey): “Evoplosoma, n. sp.”

POLYCHAETA: OWENIIDAE (S. Gardiner): “"Myriochele sp. A is a new species...
Myriochele sp. B may be a new species.”

TANAIDACEA (R. Heard): “Sphyrapus n. sp. (near S. dispar Lang, 1968). Ap-
seudes (Leiopus) sp. D — these 2 specimens may represent a new species re-
lated to Apseudes sibogae Nierstrasz."

MALDANIDAE (W. Light): “Asychis sp. nov. (new unidentified species); Johnston-
ia sp. (unusual - first he has ever seen and not recorded from this area."

AMPHIPODA (L. McKinney): “Epimera sp. A (n. sp.).”
CIRRIPEDIA (H. Spivey): “Four species, although occurring in adjacent water

have not been recorded previously from the Gulf of Mexico: Scalpellum spica-
tum, S. svetlanae, Arcoscalpellum vitreum, and A. albatrossianum.”

The following taxonomic groups studied in this project were identified by the
following specialists:

Porifera (sponges), Dr. K. Ruetzler; alcyonarian coelenterates (horny corals
and sea pens), Dr. J.S. Lowry; hydrozoan coelenterates, Dr. D. Calder; sclerac-
tinian coelenterates. {stony corals), Dr. S. Cairns; Polychaeta: Amphionomidae,
Capitellidae, Chaetapteridae, Flabelligiridae, Glyceridae, Goniadidae, Nere-
idae, Opheliidae, Orbiniidae, Phyllodocidae, Sabellariidae, Sabellidae, Serpul-
idae, and Spionidae, G.F. Hubbard; Polychaeta: Arabellidae, Eunicidae, Lumbri-~
neridae, and Onuphidae, Dr. K. Fauchald; Polychaeta: Acoetidae, Polynoidae, and
Sigalionidae, Dr. M.H. Pettibone; Ampharetid polychaetes, Dr. R. Zottoli; Mal-
danid polychaetes, Dr. W. Light; Oweniid polychaetes, Dr. S.L. Gardiner; Tere-
bellid polychaetes, Dr. P, Hutchings.

MOLLUSCA: Bivalvia (Palaeotaxodonta), Dr. B.M. James; Bivalvia (Propeamuss-
idae), Dr. T.R. Waller; Cephalopoda, Dr. D.A. Lipka; Gastropoda, Dr. P. Bouchet
and Dr. A, Waren.

Bryozoa (Ectoprocta), Dr. A.J.J. Leuterman; Brachiopoda, Dr. G.A. Cooper;
Sipuncula, Dr. M.E. Rice; Pycnogonida, C.A. Child.

CRUSTACEA: Amphipoda, Dr. L. McKinney; Cirripedia (barnacles), H.R. Spivey;
Isopoda, Dr. W.E. Pequegnat; Stomatopoda, D.K. Camp; Tanaidacea, Dr. R. Heard.

CRUSTACEA: DECAPODA: Galatheoidea, Drs. L.H. and W.E. Pequegnat, Paguroidea, P.
McLaughlin, and R. Lemaitre; Brachyura, Dr. W.E. Pequegnat; Macrura (Nephrop-
idae and Polychelidae), Dr. R.W. Firth and B. Andryszak; penaeid shrimps, Dr.
T.W. Roberts and Dr. L.H. Pequegnat; caridean shrimps, Dr. L.H., Pequegnat.

ECHINODERMATA: Asteroidea, M.E. Downey and L. Mukai; Crinoidea, Dr. C.G.

Messing; Echinoidea, C. Venn, R. Britton, and Dr. D.L. Pawson; Holothuroidea,
Dr. R.S Carney; Ophiuroidea, R.L. Britton and Dr. Gordon Hendler.
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FISH: Dr. J. McEachran and R.E. Matheson.

Identifications and other data were also obtained from theses and dissertations
by graduate students at Texas A&M University who studied the deep Gulf ALAMINOS
collections. These studies include palaeotaxodont mollusks (James, 1972),
cephalopod mollusks (Lipka, 1970 and 1975), penaeid shrimp (Roberts, 1970),
caridean shrimp (L. Pequegnat, 1970), deep-sea lobsters (Firth, 1971), aster-
oids (Mukai, 1974), echinoids (Booker, 1971), holothuroids (Carney, 1971), and
general deep-sea ecological studies (Kennedy, 1976; Roberts, 1977; Rowe, 1966;
and Rayburn, 1975).

Specialists were either not available or were not able to perform identifica-
tions for us on the tunicates and sea anemones. These groups, being not very
numerically abundant in our samples, caused no serious problems by this absence
in our data.

ULTIMATE DISPOSITION OF SPECIMENS

The bulk of the identified deep Gulf of Mexico specimens are being deposited
in the Texas A&M University (Department of Oceanography) Systematic Collection
of Marine Organisms. Dr. T.J. Bright is the present curator of this collec—
tion. Exceptions to this are 1) the deep-sea fishes which are housed in the
Texas Cooperative Wildlife Collection at Texas A&M University under the care of
Dr. John McEachran of the Department of Wildlife and Fisheries Science; 2)
those familes of polychaete worms that were not retained by the U.S. National
Museum of Natural History were given to Barry A. Vittor and Associates, Envi-~
ronmental Research and Consulting firm, Mobile, Alabama, for use in their Gulf
of Mexico Polychaete Study supported by MMS; and 3) the tanaidacean crustaceans
were retained by Dr. R.W. Heard at Ocean Springs, Mississippi for his continu-
ing taxonomic studies of this group.

In cases where the systematic specialist was interested in retaining the speci-
mens in the collections of a major museum with which he or she was associated,
they were allowed to do so, but were requested to provide a reference collec-
tion of one specimen of each species for deposition in the Texas A&M University
Systematic Collection of Marine Organisms. This includes the following major
groups which have been deposited at the U.S. National Museum of Natural History
in Washington, D.C.: Sponges, crinoids, Polychaeta of the familes Acoetidae,
Arabellidae, Eunicidae, Lumbrineridae, Oweniidae, Polynoidea, and Sigalionidae.
Terebellid polychaetes were retained by Dr. Pat Hutchings, Curator of Worms,
the Australian Museum, Sydney, Australia. The sipunculan worms were retained
by Dr. Mary Rice at the Smithsonian Institution, Fort Pierce Bureau at Fort
Pierce, Florida.

In addition, the gastropod mollusks, except for a reference collection, were
retained at the Paris Museum of Natural History, Laboratoire de Biologi des
Invertebres Marins et Malacologi in Paris, France under the care of Dr.
Philippe Bouchet. Most of the hydrozoan coelenterates are being retained at
the Royal Ontario Museum, Toronto, Canada under the care of Dr. Dale R. Cal-
der.

In the case of new species yet to be described or rare species that were of

particular scientific interest to the ongoing studies of the specialist con-
cerned, the specimens were retained by the specialist until completion of his
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work on them. It was stipulated that any type-specimens of newly described
species would be deposited with the U.S. National Museum of Natural History.
Type-specimens of the new species that have already been described from the
deep—sea ALAMINOS material have been deposited at the U.S. National Museum.
They include the following taxa:

CRUSTACEA: DECAPODA

Bathypalaemonella serratipalma L. Pequegnat, 1970
Bathypalaemonella texana L. Pequegnat, 1970

Munidopsis alaminos Pequegnat and Pequegnat, 1970
Munidopsis geyeri Pequegnat and Pequegnat, 1970
Munidopsis gulfensis Pequegnat and Pequegnat, 1970
Munidopsis subspinoculata Pequegnat and Pequegnat, 1970
Parapandalus willisi L. Pequegnat, 1970

Plesionika polyacanthomerus L., Pequegnat, 1970

Sabinea tridentata L. Pequegnat, 1970

ECHINODERMATA: ASTEROIDEA

Ampheraster alaminos Dowmey, 1971
Doraster constellatus Downey, 1972
Evoplosoma virgo Downey, 1982
Midgardia xanadaros Downey, 1972
Pteraster acicula (Downey, 1970)

It is unfortunate that some taxonomic groups have become lost or unaccounted
for during the years between the collection and finalization of this deep-sea
Gulf of Mexico work. These include the following: (1) Bivalve mollusks,
except for the Palaeotaxodonta and Propeamussidae; the remaining bivalves were
lost during shipping to the taxonomic specialist for identification and have
not been found in spite of numerous efforts to trace the missing parcel; (2)
isopod crustaceans, except for Bathynomus giganteus, were sent to Dr. Robert
Menzies many years ago. After his death, the ALAMINOS isopods have still not
been located.
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3. RESULTS OF PREVIOUS INVESTIGATIONS

CRUISES IN THE 19th CENTURY

No significant biological surveys were made in the deeper areas of the Gulf of
Mexico until the 19th century. Before that time explorations in the Gulf were
confined primarily to geographical studies for the purpose of charting and map-
ping. Some plotting of currents also occurred before the 19th century, but
biological observations were only incidentally made and occasionally reported
by seafaring captains.

The first systematic deep-sea explorations in the Gulf were made in 1867 and
1868 by Pourtalés and Mitchel on the United States Coast Survey Ships CORWIN
and BIBB which, according to Galtsoff (1954), “consisted in dredging between
Florida and Cuba, at some places at a depth of 850 fathoms (1554 m). Many new
types discovered in these collections and the finding of species of corals and
echinoderms which were considered related to an antique fauna of the Cretaceous
period, proved that a study of bottom organisms thriving along the course of
the Gulf Stream is of great scientific interest.”

The biological collections from these dredgings were reported on by Pourtales,
1870 (crustaceans), A. Agassiz, 1863-69 (echinoderms) and 1878 (echinoderms,
crinoids, and corals).

Of special significance to early deep-sea biological investigations in the Gulf
of Mexico were the explorations of the U.S. Coast and Geodetic Steamer BLAKE
starting in 1872. Alexander Agassiz, director of the Harvard Museum of Compar—
ative Zoology, was in charge of dredging operations on the BLAKE. According to
Galtsoff (1954), "Three cruises of the BLAKE, from 1877 to 1880, represent an
outstanding event in the history of scientific exploration of the Gulf of Mexi-
co. The expeditions obtained a wealth of information regarding the oceano-
graphy and biology of the Gulf, and the two volumes describing the work of the
BLAKE written by A. Agassiz (1888) until the present day remain an important
source of reference concerning the bottom fauna, the structure and origin of
coral reefs, and the distribution of invertebrates and fishes at depths extend-
ing to 2000 fathoms" (3658 m).

A large measure of the success of the deep dredging of the BLAKE was due to the
ingenuity of Alexander Agassiz and his use of the "Blake Dredge" and the “Blake
Trawl”, which were modified versions of the standard trawls and dredges of the
day that enabled them to sample the deeper depths more effectively. He also
used wire cable of much smaller diameter than the bulky and heavy hemp rope
that was used on previous expeditions. The biological collections of the BLAKE
were studied and reported upon by Pourtalés, 1880 (corals); A. Agassiz, 1883
(echinoderms); Theel, 1886 (holothurians); Clarke, 1879 (hydroids); Ehlers,
1879 (polychaete annelids); Dall, 1880, 1886, 1889 (mollusks); A. Milne-Edwards
1880 (brachyuran and anomuran crustaceans); 1881 (caridean shrimps); and 1883
(i1lustrations of decapod crustaceans); Smith, 1882 (decapod crustaceans); A.
Milne~-Edwards and Bouvier, 1894, 1897 (galatheid crabs) and 1909 (penaeid and
stenopodian shrimps); and Bouvier, 1925 (macruran decapods).

Most of the publications dealing with the deep—sea benthic organisms collected

by the BLAKE are systematic in nature and can be found in the first 19 volumes
of the Bulletin of the Harvard Museum of Comparative Zoology. In spite of the
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wealth of information and specimens gathered by the BLAKE, it sampled in only a
small portion of the Gulf of Mexico (see Figure 3). No sampling was done in
the western Gulf and very few successful stations were in continental slope
depths of the northern Gulf.

The U.S. Fish Commission vessel, ALBATROSS, occupied dredging stations in a
small area of the eastern Gulf and in the Yucatan Strait area in 1884 and 1885
during efforts to explore the fishery resources of the Gulf and Caribbean
(Figure 3).

The 1932 Yale Oceanographic Expedition of the MABEL TAYLOR, sponsored by the
Bingham Oceanographic Foundatiom, covered a relatively widespread area of the
Gulf, especially the western Gulf for the first time, occupying a total of 87
stations, but was limited to hydrographic and chemical measurements such as
temperature, salinity, and oxygen.

The ATLANTIS of the Woods Hole Oceanographic Institution undertook a series of
hydrographic, geological, and paleontological studies in the Gulf in 1934,
1937, 1947, and 1951, part of which were in cooperation with the Bingham Ocean-
ographic Foundation and the Geological Society of America. Biological sam-
plings were made during the ATLANTIS' "Harvard-Havana Expedition™ of 1938-39 in
the vicinity of Cuba. Reports of decapod Crustacea from this expedition were
reported on by Chace, 1939 (descriptions of new species of Decapoda and Stoma-
topoda), 1940 (brachyuran crabs) and 1942 (anomuran crabs).

INVESTIGATIONS IN THE 20th CENTURY

The Bureau of Commercial Fisheries, Fish and Wildlife Service, Exploratory
Fishing and Gear Research Base at Pascagoula, Mississippi (now the National
Marine Fisheries Service, Southeast Fisheries Center) began dredging and trawl-
ing work in the Gulf of Mexico with the OREGON, SILVER BAY, COMBAT, and PELICAN
in the 1950s. Their operations included numerous continental shelf and shallow
slope stations in the Northeast Gulf, but only a few stations in the western
Gulf, and very little from the very deep areas of any part of the Gulf. Some
of these collections of fishes and invertebrates were presented, primarily as
lists, by Springer and Bullis (1956) and Bullis and Thompson (1965). The
OREGON II, from 1967 until the present time, has continued and extended the
trawling for fisheries investigations in the Gulf. Many of the specimens
collected by the OREGON and OREGON II in the deeper areas of the Gulf were made
available to taxonomic specialists at the Smithsonian Institution and else-
where, and these, together with the ALAMINOS deep Gulf collectioms, have pro-
vided the major material for recent systematic and distributional studies and
publications on deep Gulf of Mexico biota.

In the early 1960s comprehensive studies and collection of benthic, midwater,
and planktonic specimens as well as hydrographic, geologic, and photographic
investigations were begun by Texas A&M University on the R/V ALAMINOS under the
direction of Dr. W.E. Pequegnat. These collections were made from the outer
shelf, continental slope, and abyss in all areas of the Gulf of Mexico. This
marked the first such extensive collecting in these areas of the Gulf for the
purpose of ecological studies of the entire water colummn. It is the deep ben-
thic collection of the ALAMINOS that are the basis for the present report.
Theses, dissertations, and publications emanating from these collections in-
clude reassessments of populations of benthic and pelagic organisms, systematic
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and taxonomic studies of specific groups, new distribution records, and de-
scriptions of new species (Pequegnat and Chace, 1970; Pequegnat and Pequegnat,
1971; Pequegnat et al., 1971; and Downey, 1970, 1971, 1972, and 1973).

The University of Miami deep-sea biological investigations, which were directed
by G.L. Voss after the mid-1960s, dealt with the development, behavior, ecolo-
gy, geographical distribution, and systematics of numerous invertebrates and
many fishes. Most of these collections, however, were made in the Straits of
Florida and especially in the Caribbean Sea; hence they do not cover the north-
ern Gulf of Mexico continental slope or adjacent areas. Nevertheless, their
studies on systematics and geographic distributions, published primarily in
numerous papers in the Bulletin of Marine Science over the past fifteen years,
have added greatly to knowledge of the entire western Atlantic deep~sea fauna,
and have indirectly contributed to similar studies in the Gulf of Mexico.

Rowe and Menzel (1971) in a study of quantitative benthic samples and measure-
ments of deep—-sea biomass based upon thirteen anchor dredge stations from the
southern and eastern Gulf in depths of 200-3780 m (only 5 of which were shal-
lower than 2000 meters), remark upon the depauperate nature of the deep benthic
fauna of the Gulf compared to other ocean basins. They showed that infaunal
biomass decreased logarithmically with depth suggesting "considerable energy
loss in the passage of food along a complex food ladder in the water column."”
No specific faunal components were given in this study, however.
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PART II. SOME OCEANOGRAPHIC ASPECTS OF THE NORTHERN GULF

4, DEEP BENTHIC ECOSYSTEMS: SPECIES AND THEIR DISTRIBUTIONS

THE INVERTEBRATE BENTHOS

DEFINITIONS

The present study is concerned primarily with the benthos, which are the ani-
mals that live upon or in the bottom or, if they are free—-swimming, obtain most
of their food from the seabed. Fishes which belong in this latter category are
referred to as demersal fishes. Those benthic organisms that 1live upon the
surface of the bottom are called epifaunal even though they may retreat to bur—-
rows for refuge or breeding. Those species that live encased in the sediments
as adults are referred to as infaunal species. Whereas the epifaunal species
are collected by means of dredges and trawls, infaunal species are generally
sampled through use of grabs of various types or box cores.,

Most benthic studies deal with one or more of three size categories: meio-
fauna, ranging between 63 and 500 um, macrofauna that have a lower size of
about 500 um and range up to an indefinite point that they share with the mega-—
fauna. Originally the term megafauna was used to designate animals (epifaunal)
that were large enough to be photographed in their natural habitat. Rowe and
Haedrich (1979) state essentially the same thing, "Megafauna, defined roughly
as those organisms that are big enough to be easily visible, ." The most
important megafaunal groups in the deep sea are the echinoderms, crustaceans,
and demersal fishes. It is, therefore, these groups that are featured in this
section. Finally, we shall discuss two important infaunal groups, viz., most
of the polychaete worms and bivalve mollusks.

EXPLANATIONS OF THE TABLES AND DISTRIBUTION DIAGRAMS IN PART II

Numerical and depth data on all species in each taxonomic category of organisms
under consideration are summarized in Table 3 and analogous tables. Column A
(1) contains for each species the actual number of specimens collected in the
entire study. Column B (I) gives the product of the number of statioms at
which the species was collected multiplied by 5. Breadth of distribution is
considered to be an important parameter of numerical dominance; hence by multi-
plying an advantage is given to a wide-ranging species. For example, two
different species might have had a total of individuals of 40, but one was
dominant at only 1 station, giving 1 x 5 x 40 = 200, whereas the other was
dominant at 4 stations, giving 4 x 5 x 40 = 800. Column C contains the prod-
ucts given in these examples. In part II of each table, those species having
the highest dominance values are listed in descending numerical order. The
cut—off point was judgmental but was ordinarily placed where there was a signi-
ficant break in the numerical values.

At this point, also, a short explanation of the distribution diagrams of Figure
5 and analogous figures throughout this text is appropriate. The map of the
Gulf of Mexico exhibits the horizontal geographic distribution by sampling sta-
tion location of each species regardless of numbers. The latter informatiom is
supplied by the "kite"” diagram which gives the depths of occurrence and the
relative population densities of selected species, using the common logarithm
of the average number of individuals per hectare, from all stations grouped by
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50 m isobath intervals. For example, in Figure 5 the average density of
Nymphaster arenatus at 400 m was 0.14 individuals per hectare; at 450, 0; at
500, 0O; at 550, 20.5; and so on. Apparent discontinuities in distribution
merely indicate that no individuals of a species were collected at those depths
and may be due to either a lack of sampling at those particular depths or an
absence of organisms, perhaps because of an abrupt change of bottom character-
istics (e.g., a scarp).

The "per hectare” values were determined by adjusting the actual number of
individuals collected at a given station to a hectare basis. To do this re-
quired estimating the actual time the sampler remained on the bottom and noting
the speed in knots (1 knot = 1853 m/hr) of the ship relative to the bottom.
This product times the effective collecting gape of the sampler gave the square
meters covered, during sampling. It was then possible to calculate the number
of (or fraction of) hectares covered at the station. For example, 40 individu-
a%s of species S were collected at Station 10 (400 m depth), which covered 5000
m“; hence the number of individuils of species S per hectare at this 400-m
station would be 10,000 m“/5000 m“ = 2 x 40 = 80. Obviously these are only
gross estimates, but their relative values are increased by the uniform appli-
cation of the method by the same person to most statioms.

SPECIES NOMENCLATURE CHANGES

Various taxonomic specialists who have worked on the deep-sea biological mate-
rial that is the ultimate basis for this report, have pointed out nomenclatural
changes in the names of certain organisms that should be used at this time. 1In
many cases these changes have resulted in the use of a different name for the
organisms than was used in TerEco's previous report for BILM (Pequegnat et al.,
1976) or in other previous literature. Below is a list of some of these nomen-
clatural changes.

OLD NAME NEW NAME
FISH
Bathygadus vallainti Bathygadus melanobranchus
Callionymus himantophorous Callionymus agassizi
Cariburus mexicanus Coryphaenoides mexicanus
Coelorhynchus carminatus Coelorinchus coelorhynchus carminatus
Cristulata cristulata Trachyscorpia cristulata
Grenurus grenadae Sphagemacrurus grenadae
Hymenocephalus cavernosus Hymenocephalus italicus
Malacocephalus occidentalis Ventrifossa occidentalis
Merluccius magnoculus
(formerly MERLUCCIIDAE) now Merluccius albidus in GADIDAE

Mixonus pectoralis Bathyonus pectoralis
Mystriophis mordax Echiophis mordax
Nezumia hildebrandi Nezumia aequalis
Oxygadus occa Coelorinchus occa
Pawnurus occidentalis Ventrifossa occidentalis
Porichthys porosissimus Porichthys plectrodon
Promyllantor schmitti Pseudophichthys laterodorsalis
Promyllantor sp. Pseudophichthys sp.
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OLD NAME NEW NAME

FISH continued

Raja bathyphila Raja bigelowi

Raja lentiginosa Raja garmani

Scylliorhinus profundorum Apristurus profundorum

Squalogadus intermedius Squalogadus modificatus

Talismania sp. Bathytroctes sp.

Trachonurus sulcatus Trachonurus villosus

Urophycis chesteri Phycis chesteri

Urophycis cirratus Urophycis cirrata

Urophycis floridanus Urophycis floridana

Urophycis regius Urophycis regia

Uraleptus maraldi Gadella maraldi
PENAEIDAE

Penaeopsis megalops Penaeopsis serrata
CARIDEA

Systellaspis affinis (Faxon, 1896) Systellaspis pellucida (Filhol, 1885)
STOMATOPODA

Heterosquilla armata Heterosquilloides armata
BIVALVIA

Bathyarca orbiculata Arca orbiculata
SCAPHOPODA

Antalis obscurum Dentalium obscurum
OPHIUROIDEA

Ophiosphalma monoplax Ophiomusium monoplax
CRINOIDEA

Neocomatella alata Neocomatella pulchella
HOLOTHUROIDEA

Benthodytes janthina Benthodytes lingua

Deima blakei & Deima sp. Deima validum

Euphronides anchora and

Euphronides kerhervei Psychropotes semperiana

Euphronides violacea Psychropotes depressa -

Paelopatides sp. Paelopatides cf. gigantea

Paroriza sp. Paroriza prouhoi

Psychropotes anchora Psychropotes semperiana

25



EPTFAUNA OF SOFT BOTTOMS

Echinodermata

One hundred eighty-seven species of echinoderms were collected from the deep
Gulf of Mexico extending from the shelf break to the abyss. But, as emphasized
above, sampling was carried out principally in the clastic sediments from
DeSoto Canyon to the region south of Brownsville, Texas. Only on a few occa-
sions was sampling carried out in the carbonate sediments that stretch eastward
from DeSoto Canyon. Asteroids accounted for about one-third of the total,
followed by ophiuroids, holothurians, echinoids, and crinoids (Table 2).
Approximately half of the echinoderm species (51%) extended their bathymetric
range below the 1000-m isobath, but as one might expect it is the sea cucumbers
that predominate in the deep Gulf. Some 73 percent of the holothurian species
occur below 1000 m and, indeed, the median depth above and below which equal
numbers of species were collected is 2300 m, a depth almost twice that of the
asteroids and ophiuroids and six times that of the echinoids and crinoids.
These distributional patterns reflect not only the well known relationship
between solubilities of carbonates and echinoderm skeletons but also signifi-
cant differences in food sources and feeding strategies.

Table 2. Number of species collected in echinoderm classes and their bathy-
metric distribution with median depth.

No. of % of all No. species % of group Median

Species echinoderm spp. below 1000 m below 1000 m depth (m)
Asteroidea 61 33 34 56 1050
Ophiuroidea 43 23 23 53 1200
Holothuroidea 37 20 27 73 2300
Echinoidea 31 17 8 26 450
Crinoidea 14 7 3 21 400
Total 186 100 95 x 1080

Interestingly we were fortunate while aboard the R/V ALAMINOS to have collected
in the Gulf of Mexico both the largest and the smallest known asteroids in the
world, namely, Midgardia xandaros and Poranisca lepida, respectively.

Reference to Figure 4 reveals some interesting points about the distribution of
megafaunal echinoderms in the deep Gulf. First, the asteroids, echinoids,
crinoids (not shown), and ophiuroids achieve their greatest species diversities
at depths less than 1000 m. The crinoids follow the same pattern. The holo-
thurians, on the other hand, predominate in the deeper Gulf, achieving their
greatest diversity in a deeper band around 1850 m, which is about midway down
the continental slope.

All but three of the top eleven asteroids reach their peak populations at
depths around or less than 1000 m. And in this band they are spaced quite well
vertically. The fact that only three of the 11 top species have even reason—
ably large populations (5-figure numbers in Column C of Table 3) would support
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the belief that the slope of the Gulf of Mexico is not very productive. On the
other hand, the fact that eight of the 1l top holothuroids have relatively
large populations supports the concept that they are feeding at a lower trophic
level than most of the asteroids. Essentially the same is true of the echi-
noids. The ophiuroids, on the other hand, show only three numerically dominate
species that have 5-figure numbers in Column C of Table 7.

Asteroidea (Starfish)

Sixty-one species of starfishes were collected and identified in this study
(Table 3 I). Thirty-four or 56% of these species occur below 1000 m depth
(Table 2). In fact the median depth for all asteroid species from the shelf
break onto the abyssal plain is 1050 m in the middle section of the continental
slope. The distribution of asteroid species within each bathymetric zone
(Table 4 and Figure 4) clearly illustrates the greater abundance of asteroids
about the median depth. The two must numerically abundant asteroids in the
northern Gulf, viz., Nymphaster arenatus (Figure 5) and Plutonaster intermedius
(Figure 6) attain peak populations near the median isobath. The 11 numerically
dominant asteroids (Figures 5-11) have peak populations ranging in depth from
150 m for Astropecten nitidus (Figure 8) to 3250 m for Dytaster insignis
(Figure 7) and Litonotaster intermedius (Figure 9). Dytaster exhibits the
largest bathymetric range, some 3000 plus m, from 800 m in DeSoto Canyon to
3850 m in the Sigsbee Deep. Incidentally this is the only asteroid collected
at this the greatest known depth in the Gulf.

There are some major differences in the deep asteroid fauna between the east
and west Gulf. For instance, 30 of the total of 61 asteroid species are found
only west of 90°W longtitude, whereas only 10 are limited to the east. More-
over, two of the numerical dominants are limited to the west (Cheiraster mira—
bilis and Benthopecten simplex), whereas only one, Astropecten nitidus, 1is
limited to the east. If we assume that the asteroids are either at or only omne
trophic level removed from the top of the food chain, then it follows that so
far as the Gulf is concerned the western portion must be quite productive to
sustain so many top predators. Stomach analyses performed on Gulf asteroids
revealed them to have fed upon sponges, bivalves, gastropods, cumaceans, echi-
noids, sargassum, and tar (Pequegnat, 1979). One possible explanation of this
geographic difference relates to the fact that large quantities of land vegeta-
tion are imported to the west by the Mississippi River, the rivers of Texas,
and many of those in Mexico. During the heavy rains of summer in Mexico huge
quantities of terrestrial vegetation (riparian and aquatic) are rafted into the
Gulf and are then carried northward into the region of this study by the cur-
rent regime that brought IXTOC oil to the Texas coast. When the vegetation
sinks to the bottom it gives rise to detritus that sustains some of the species
that comprise the food of asteroids. The typical habitats of representative
asteroids are depicted in the photographs of Plate 1 (page 197).

Echinoidea (Sea Urchins)

Thirty-one species of echinoids were collected from the offshelf seabed of the
northern Gulf (Table 5). Eight of these species (26%) occur below the 1000-m
isobath down to 3300 m; however, the median depth of echinoids from the shelf
break to the abyss is only 450 m (Table 2 and Figure 4). This shallower dis-
tribution of echinoids is outlined in Table 6, with over half of the species
having maximum populations in the Shelf/Slope Transition Zone. Within this
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bathymetric range the shallow end of some 200 m is dominated by the Brissopsis
complex of species (Figures 14 and 15), whereas Phormosoma placenta (Figure 13)
and Plesiodiadema antillarum (Figure 12) predominate in the depth range of 700
to 900 m. It is interesting that the highly calcified Brissopsis has a narrow
depth range from 150-400 m, whereas both Phormosoma and Plesiodiadema have
depth ranges of 1950 and 1550 m, respectively. The lower depth limit for both
of the latter species is around the 2100-2300 m isobath, which happens to mark
the upper limit of the Sigsbee Escarpment of the Lower Continental Slope. It
is noteworthy that Phormosoma (Plate 2 A), although large is little calcified,
whereas Plesiodiadema (Plate 2 D) is very small and not well calcified. The
only echinoids that penetrate deeper than 2300 m are both very small. In
addition to the problem of calcification, the distribution of food resources
probably accounts for the observed distribution patterns. Brissopsis is a
scavenger that feeds to a large extent on plant detritus, which 1is more
plentiful on the outer continental shelf and upper slope than deeper. Whereas
Plesiodiadema scavenges plant materials, Phormosoma engulfs sediments (Booker,
1971), as do the small deep-living echinoids. Thus, there is little if any
competition between the three echinoid dominants.

There are some interesting differences in the deep echinoid fauna between the
east and west Gulf. Although in this study some 16 species occur only in the
eastern half and 6 in the western half, this disparity results largely from a
few samples taken on the carbonates of the west Florida region. More represen—
tative of the situation is that the three numerical dominants (Table 5 II) are
either restricted to the west (Brissogsis) or are much more abundant there than
in the eastern half. Again this may well reflect the greater input of terres-
trial vegetation in the western half (see discussion of Asteroidea).

Ophiuroidea (Serpent Stars)

Forty—-three species of ophiuroids were collected and identified in this study
(Table 7 I). At least twice as many species occur in the Archibenthal Zone
than in any other zone (Table 8), but 23 or 537 of these species occur at or
below the 1000-m isobath. The median depth of distribution of these species is
about 1200 m (Table 2 and Figure 2), which is somewhat deeper than that of the
asteroids but only half that of the holothurians. It is, however, about three
times the median depth distribution of both the crinoids and echinoids. We
note also in Table 7 II and Figures 17-20 that the numerical dominants reach
their peak populations in quite deep water, ranging from 600 to 3250 m. In
fact the most abundant deep~water ophiuroid obtained in this study (Ophiomusium
planum) attains peak populations on the Continental Rise at 3250 m depth.

About twice as many ophiuroid species are limited to the western Gulf (23) as
to the eastern half (12). Very little is known about the food habits of these
ophiuroids; however, at least two of the numerical dominants have contained
detritus-feeding palaeotaxodont bivalves. These bivalves are abundant in deep
water of the western Gulf. The deep—sea photographs of Plate 3 show three
different ophiuroid species, one of which 1s apparently exhibiting feeding
behavior.

Holothuroidea (Sea Cucumbers)

Thirty—-eight specles of sea cucumbers were collected and identified in this
study (Table 9). Twenty—-seven (73%) of these species occur below the 1000-m
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isobath (Table 2), and as many as 10 species occur in the Lower Abyssal Zone,
five of these having maximum populations there (Table 10). Even more indica-
tive of the predilection of this group for deep-water is the fact that the
median depth of their distribution is 2300 m. Moreover, eight of the 1l numer-
ical dominants reach peak populations at depths 1000 m or over (Table 9 II and
Figures 21-30). In fact, the bathymetric range for peak populatioms is 900 to
3700 m, which differs markedly from that of the asteroids. Although Bentho-
dytes typica is the most abundant holothurian in the deep Gulf (Table 9 II and
Figure 21), reaching peak populations at 3250 m, it is certainly outranked in
biomass by the much larger Mesothuria lactea.

The holothurian species are much more evenly divided among those restricted to
the western (11 species) and eastern (8 species) halves of the Gulf. Only two
of the numerical dominants Benthodytes sanguinolenta and Psychropotes semperi-
ana are restricted to the west Gulf and none to the east. It is interesting to
compare the geographic and bathymetric distributions of the two top dominants
(Figures 21 and 22). Both are widely distributed but whereas Mesothuria lactea
is abundant in DeSoto Canyon, Benthodytes typica does not occur there. On the
other hand, Benthodytes is abundant on the abyssal plain, whereas Mesothuria
does not occur there. Their bathymetric distributions are complementary with
only minor overlap in the 1400-2000 m band. Benthodytes typica collected near
the end of August contained large orange eggs. At the same time numerous small
individuals of the species (4 to 5 cm in length) were collected in groups. It
is assumed that these were one year of age. The ova were so large that it
seems likely that this species has direct, nonpelagic development. Carney
(1971) concluded that Mesothuria lactea also exhibited the potential for non-
pelagic development. These two species contrast in regard to their relative
abundances in their bathymetric range. Whereas, Mesothuria is much more abun-
dant in the upper part of its range, Benthodytes is almost equally abundant
throughout its range. This suggests that Mesothuria may be more dependent on
sediments enriched by plant debris than is Benthodztes, which tends to be abun-
dant in pteropod ocoze. This possibility is strengthened by our finding that B.
typica is about the only megafaunal species living on the seaward slope of the
deepest ridge of the Mexican Ridge System in the western Gulf at depths of 2900
to 3000 m. Psychropotes semperiana (Figure 29) exemplifies those holothurians
that are confined to the abyss; its depth of occurrence ranges from 3300 to
3840 m in the western Gulf. P. semperiana and two other species of Psychro-
potes are shown in their typical habitats on Plate 4 A-C. Five other holothur-
ian genera are pictured in Plate 4 D and Plate 5.

Crinoidea (Sea Lilies)

Few crinoids occur in the Gulf, compared to the other classes of echinoderms,
and very few are part of the deep Gulf fauna (Table 11). Only four species
occur below 1000 m and none occur deeper than the Upper Abyssal Zone (Table
12).
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Table 3. ( I) Asteroidea found in the deep Gulf of Mexico.

(II) Dominant species in rank order.

( I) Inventory of starfishes in the Gulf of Mexico arranged by

depth of maximum

population.
A. B. C.

Total Sum of  Product Depth Depth

Individuals Stations A x B Range  of Max.

at all Where (m) Pop.

Stations  Species is (m)
Dominant
SPECIES (x5)

Goniaster tessellatus 1 0 - shelf-100 *
Astropecten cingulatus 7 5 35 shelf-100 *
Astropecten nitidus a4 20 880 shelf-200 150
Astropecten alligator 4 5 20 shelf-350 200
Coronatus briareus 1 0 - 150 only 150
Astropecten nitidus foreipatus 1 0 - 150 only 150
Lutidia barimae 1 0 - 200 only 200
Astropecten duplicatus 4 5 20 200 only 200
Tethyaster grandis 38 5 190 shelf-250 200
Anthenoides piercei 66 35 2310 shelf-250 200
Rosaster alexandri 14 5 70 150-300 200
Luidia elegans 4] 5 205 200 only 200
Luidia clathrata 1 5 5 250 only 250
Luidia barbadensis 2 5 10 150-400 250
Cheiraster echinulatus 40 10 400 150-800 400
Benthopecten Sp. 3 0 - 600 only 600
Pseudarchaster gracilis 4 0 - 550-750 600
Cheiraster enoplus 21 15 315 550-700 600
Pteraster militaroides 1 0 - 600 only 600
Astropecten americanus 92 35 3220 300-1050 600
Midgardia zandaros 20 10 200 500-1100 600
Persephonaster echinulatus 46 10 460 500-950 650
Doraster constellatus 37 5 185 400-1050 700
Ceramaster grenadensis 6 0 - 200-950 700
Psilaster cassiope 6 0 - 550-900 700
Cheiraster SPp. 4 5 20 700 only 700
Brisingella verticellata 5 5 25 750 only 750
Cheiraster mirabilis 20 20 400 650-950 750
Goniopecten demonstrans 38 10 380 600-1050 800
Pseudarchaster sp. 4 0 - 600-1050 850
Psilaster patagiatus 14 5 70 800-950 850
Plinthaster dentatus 29 10 290 500-2750 900
Nymphaster arenatus 221 110 24310 400-3300 900
Astropecten sp. 60 10 600 100-1050 900
Zoroaster fulgens 33 5 165 650-2750 900
Mammaster sigsbeet 1 0 - 1000 only 1000
Brisinga costata 3 10 30 650-1300 1000

* Unknown
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A. B. C.
Total Sum of Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)

Odontaster hispidus 17 0 - 1050 only 1050
Plutonaster intermedius 441 55 24255 750-1450 1050
Poranisca lepida 1 0 - 1050 only 1050
Pteraster acicula 9 5 45 1200-1450 1300
Pteraster abyssorum 1 5 5 1400 only 1400
Astropecten antillensis 5 5 25 1850 only 1850
Hymenaster anomalus 5 0 - 2000 only 2000
Evoplosoma n. sp. 1 0 - 2050 only 2050
Pteraster personatus 2 0 - 1750-2250 2050
Ceramaster Sp. 1 0 2050 only 2050
Drachmaster sp. 1 0 - 2050 only 2050
Hymenaster rex 3 0 - 2100-2250 2150
Marsipaster Sp. 1 0 - 2050 only 2050
Near Marsipaster 3 0 - 2100 only 2100
Hymenaster modestus 1 0 - 2150 only 2150
Calyptraster coa 1 0 - 2150 only 2150
Benthopecten simplex 68 20 1360 2000-3300 2750
Psilaster sp. 1 5 5 2750 only 2750
Dipsacaster antillensis 3 5 15 750-3700 3050
Ampheraster alaminos 130 40 5200 2750-3300 3250
Dytaster insignie 191 80 15280  800-3840 3250
Litonotaster intermedius 79 30 2370 1450-3450 3250
Paragonaster subtilis 16 10 160 3000-3250 3250
Hydrasterias ophidion 20 5 100 3300 only 3300

(IT)

SPECIES

(m)

Dominant starfishes presented in rank order.
Depth of Peak Pop.

Nymphaster arenatus
Plutonaster intermedius
Dytaster insignis
Ampheraster alaminos
Astropecten americanus
Litonotaster intermedius
Anthenoides piercet
Benthopecten simplex
Astropecten nitidus

900
1050
3250
3250

600
3250

200
2750

150
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Table 4. Distribution of species of asteroids

among zones,

No. of Species
With Max. Pop.
Zone in Zone

Shelf/Slope Transition
(150-450 m) 13

Archibenthal Zone
(475-950 m) 20

Upper Abyssal

(975-2250 m) 18
Mesoabyssal
(2275-3200 m) 3

Lower Abyssal
(3225-3850) 5

No. of Other
Species That
Live in Zones

13

Total

18

25

31

10
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9¢

DYTASTER INSIGNIS

0
930 90° [T
LA S S L N S L O L LD LT (NN LI AL L LN LI B %7, g
ALABAMA 33
oo S0

- 200

400-
600
800
1000+

LOUISIANA

Ll gt

1200+
1400
230 1600
1800
20004

2200
g M 2400-

. y " rucaran 260

200~ W\ T . PENINSULA o
N & s A

MEXI1CO™T™™ R ,

A e st 1o 30004

0_
DEPTH 320
(m) 3400

3600

T

3800

1 1 I { | I
I02 10 | 0 l 10

LOG|y AVERAGE NO./HECTARE

Figure 7. Horizontal and vertical distribution (including population density) of the asteroid
Dytaster insignis in the deep Gulf of Mexico. '




LE

ASTROPECTEN AMERICANUS

0
95° 90° 85°
LA L L S LN L LN DB L AL SNLES INLEN SN LB BLA L OO

ALABAMA

200+

400
6001

30¢

800
10004

X I S

1200+
1400

Y SRR 715 T B B B

1600
1800

23°

2000
2200+

2400
\: 2600
“"qfi;““u“" :f; _;é - 2800

R ucn‘co-. aeomm 2 -2k
W T U s 02 A YN TV OO IO . G NN AN N NN OO A O O 3000+
3200+

537 rucaran
L PENINSULA ]

20°

L

DEPTH
(m ) 3400-

3600
3800

I | l | l 1
102 10 | 0 ! 10

LOG|y AVERAGE NO./HECTARE

Figure 8. Horizontal and vertical distribution (including population density) of the asteroid
Astropecten americanus in the deep Gulf of Mexico.




8¢

LITONOTASTER INTERMEDIUS

950 90° 83°
LI L L S L L A O L I L R B R
ALABAMA B
WSSISSIPPI oo

200

400
6001
800
1000

30°

Y N B

1200
1400+ e BRI
1600
1800~

2000+

2200+
2400+
2600+
= 2800+
3000

" rUCATAN
L PENINSULA

[H B |

2001- N\

|

k-
My <™
-
—
-
—
—
—
I

A

3200+
DEPTH

(m) 3400

) 1 1 H | | i
02 10 | 0 | o 102

LOG,y AVERAGE NO./HECTARE

Figure 9. Horizontal and vertical distribution (including population density) of the asteroid
Litonotaster intermedius in the deep Gulf of Mexico.




6¢

ANTHENOIDES PIERCEI

0
930 30° 83°

LN S S N S S T S A L L D N S O LN B O R

ALABAMA 45

pesissien L0

200~

400+
600
800
1000

— LOULSIANA

s BN NN BN

1200
1400+

2501

1600

1800~

2000+
2200+

D g
&

2400+

 YUCATAN
Y. pENINSULA

a8

— 2600
= - 2800

Ve Ll bl Loty Lo 30004

3200+
DEPTH

(m ) 3400
3600+

2091
]
| MEXICO"T™

A

3800

1 1 1 1 | 1 |
02 1o i 0 | o 102

LOG;y AVERAGE NO. /HECTARE

Figure 10. Horizontal and vertical distribution (including population density) of the asteroid
Anthenoides piercei in the deep Gulf of Mexico.




oy

BENTHOPECTEN SIMPLEX

93¢ 90° as¢
Frrrrrryvryrrrvryrryrryy 1T i TrrTT U
ALABAMA B

MSSISSIPPY - L
I

- LOUISIANA
300 : el

249}

o rucATAN

209 CpENiNSULA

MEXICO™T™

| N N I

RN TN AT TR

L_llll.l

DEPTH
(m) 34007

I
I02

I ! I | I
10 | 0 | 10

LOG;y AVERAGE NO. /HECTARE

|
102

Figure 11. Horizontal and vertical distribution (including population density) of the asteroid

Benthopecten simplex in the deep Gulf of Mexico.




Table 5. ( I) Echinoidea found in the deep Gulf of Mexico.
(II) Dominant species in rank order.

( I) Inventory of sea-urchins in the Gulf of Mexico arranged by depth of maximum

population.
A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)
Clypeaster ravenelii 12 10 120 shelf only *
Coelopleurus floridanus 1 0 - shelf-150 *
Lytechinus euerces 1 0 - shelf-150 *
Echinocardium cordatum 1 0 - shelf-150 *
Conolampas eigsbeti 1 0 - shelf-150 *
Genocidarus maculata 6 5 30 shelf-150 *
Stylocidaris sp. 5 0 - shelf-150 *
Stylocidaris affinis 83 10 830 150-400 150
Echinolampas depressa 14 5 70 150-800 200
Brissopsis elongata 26 0 - 200 only 200
Brissopsis alta 297 40 11880 150-300 200
Brissopsis alta-elongata 1103 5 5515 200 only 200
Brissopsis atlantica 3688 30 110640 150-400 . 200
Brigsopsis elongata-atlantica 524 10 5240 200 only 200
Hypselaster limicolus 248 10 2480 150-300 200
Brigsopsis Sp. 1220 15 18300 200-800 250
Araeosoma fenestratum 1 0 - 400 only 400
Palaeobrissus hilgardi 1 0 - 400 only 400
Podocidaris sculpta 1 0 - 400 only 400
Agassizia excentrica 4 10 40 300-500 400
Echinocyamus Sp. 1 5 5 600 only 600
Homolampas fragilis 3 5 15 700 only 700
Phormosoma placenta 2121 140 296940 400-2350 700
Hemiaster expergitus 1 0 - 750 only 750
Plesiodiadema antillarum 23658 130 3075540 700-2250 900
Hypselaster brachypetalus 12 5 60 900 only 900
Echinus alexandri 1 5 5 1050 only 1050
Echinocyamus grandiporus 6 5 30 2100 only 2100
Hygrosoma petersii 13 0 - 2100-2150 2150
Phormosa placenta sigsbei 12 0 - 2100-2250 2250
Sarsiaster griegit 100 5 500 2750 only 2750
Aceste bellidifera 1 5 5 3350 only 3350
* Unknown
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(II) Dominant sea-urchins presented in rank order.
Depth of Peak Pop.

SPECIES (m)
Plestodiadema antillarum 900
Phormosoma placenta 700
Brissopsis atlantica/alta/elongata 200
Brissopsis Sp. 250
Hypselaster limicolus 200
Stylocidaris affinis 150
Sarsiaster griegii 2750

Table 6. Distribution of species of echinoids among zones.

No. of Species No. of Other
With Max. Pop. Species That
Zone in Zone Live in Zones Total
Shelf/Slope Transition
(150-450 m) 13 7 20
Archibenthal Zone
(475-950 m) 6 3 9
Upper Abyssal
(975~-2250 m) 4 2 6
Mesoabyssal
(2275-3200 m) 1 1 2
Lower Abyssal
(3225-3850) 1 0 1
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Horizontal and vertical distribution

(including population density) of the echinoid

Plesiodiadema antillarum in the deep Gulf of Mexico.
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Figure 15.

Horizontal and vertical distribution (including population density) of the echinoid

Brissopsis spp. in the deep Gulf of Mexico.
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Figure 16.

Horizontal and vertical distribution (including population density) of the echinoid
Hypselaster limicolus in the deep Gulf of Mexico.




Table 7. (1)

(II) Dominant species in rank order.

Ophiuroidea found in the deep Gulf of Mexico.

( 1) Inventory of brittle stars in the Gulf of Mexico arranged by depth of maximum

population.
A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations Species is (m)
Dominant
SPECIES (x5)

Ophiophragmus filograneus 1 0 - 150 only 150
Ophiostigma isacanthum 10 5 50 150 only 150
Ophioderma sp. 1 0 - 150 only 150
Ophiolepis sp. 44 5 220 350 only 350
Amphiura semiermis 11 5 55 350-500 450
Amphichilus dalous 44 0 - 450 only 450
Amphioplus tumidus 44 0 - 450 only 450
Amphitarsus nike 3 0 - 500 only 500
Ophioplax ljungmani 2 0 - 500-600 550
Ophioleptoplax sp. 1 0 - 550 only 550
Ophiernus adspersum 745 75 55875 450-1850 600
Ophiopyren sp. 39 0 - 500-750 600
Ophiochiton grandis 18 10 180 500-1050 600
Bathypectinura lacertosa 1 0 - 600 only 600
Ophiocamax fasciculata 26 5 130 700 only 700
Bathypectinura heros 255 90 22950 550-3250 750
Ophiomusium monoplax 1 0 - 750 only 750
Ophiura lepida 42 5 210 750 only 750
unidentified Ophiuroidae 2 15 30 200-1350 800
Ophiomusium sp. 1 0 - 800 only 800
Amphiophiura sp. 2 0 - 500-1200 850
unidentified Amphiuridae 2 5 10 900 only 900
unidentified Ophiuroidea 1084 0 - 150-3250 950
Ophtioplinthaca dipsacos 17 10 170 900-950 950
Ophiodictys sp. 1 0 - 950 only 950
unidentified Ophiocomidae 1 0 - 950 only 950
Amphiura spp. 5 15 75 750-1500 1150
Homalophiura sp. 243 5 1215 1200 only 1200
Ophiura spp. 62 20 1240 1250-1500 1350
Amphichilus incisus 2 0 - 1350 only 1350
Amphiura otteri 2 0 - 1350 only 1350
Bathypectinura sp. 10 0 - 700-2200 1450
Ophiomusium sp. 6 5 30 800-2650 1750
Ophtopyren cf, longispinus 1 5 5 1750 only 1750
Amphioplus sp. 2 5 10 550-3100 1800
Ophiomusium eburmeum 4 0 - 500-3250 1850
Ophiomusiwm spinigerum 1 5 5 2100 only 2100
Silax verrilli 15 0 - 2750 only 2750
Homalophiura cf. inornata 19 5 95 2750-3100 3000
Homalophiura abyssorum 16 5 80 3000 only 3000
Amphilepis norvegica 7 0 - 3000-3250 3150
Ophiomusium planum 1222 55 67210 2750-3750 3250
Amphilepis sp. 3 0 - 3250 only 3250




(I1) Dominant brittle stars presented in rank order.
Depth of Peak Pop.

SPECIES (m)
Ophiomusium planum 3250
Ophiernus 'adspersum 600
Bathypectinura heros 750
Ophiura spp. 1350
Homalophiura sp. 1200

Table 8. Distribution of species of ophiuroids among zones.

No. of Species No. of Other
With Max. Pop. Species That
Zone in Zone Live in Zones Total
Shelf/Slope Transition :
(150-450 m) 7 3 10
Archibenthal Zone
(475-950 m) 19 6 25
Upper Abyssal
(975-2250 m) 11 6 17
Mesoabyssal
(2275-3200 m) 4 6 10
Lower Abyssal
(3225-3850) 2 4 6
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Figure 17.

Ophiomusium planum in the deep Gulf of Mexico.

Horizontal and vertical distribution (including population density) of the ophiuroid
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Figure 18. Horizontal and vertical distribution (including population density) of the ophiuroid
Ophiernus adspersum in the deep Gulf of Mexico.
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Figure 19.

Horizontal and vertical distribution (including population density) of the ophiuroid

Bathypectinura heros in the deep Gulf of Mexico.
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Figure 20.
Ophiura sp. in the deep Gulf of Mexico.

Horizontal and vertical distribution (including population density) of the ophiuroid




Table 9. ( I) Holothuroidea found in the deep Gulf of Mexico.
(I1) Dominant species in rank order.

( I) Inventory of sea cucumbers in the Gulf of Mexico arranged by depth of maximum

population.
A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)

Holothuria imperator 3 5 15 200 only 200
Bathyplotes natans 23 10 230 500-950 500
Molpadia cubana 11 20 220 200-1200 550
Hedingia albicans 18 15 270 500-750 600
Ypsilothuria talismani 35 5 175 550-600 600
Paracaudina sp. 4 5 20 650 only 650
Bathyplotes pourtalesi 2 5 10 650 only 650
Molpadia oolitica 7 5 35 500-3450 700
Protankyra sluiteri 1 5 5 750 only 750
Protankyra abyssicola 4 5 20 750-950 850
unidentified Holothuroidea 558 30 16740 200-3350 900
Molpadia barbouri 341 70 23870 200-2050 950
Molpadia musculus 423 60 25380 500-2050 950
Molpadia sp. 2 0 - 950 only 950
Benthodytes sanguinolenta 51 50 2550 700-2250 1000
Echinocucumis hispida 72 40 2880 800-1500 1000
Bathyplotes sp. 1 0 - 1000 only 1000
Mesothuria lactea 614 135 82890 500-2100 1050
Scotoanassa sp. 3 0 - 700-2350 1500
Enypniastes ecalcarea 4 0 - 950-2500 1750
Deima validum validum 24 20 480 1000-1850 1850
Molpadia blakei 50 35 1750 550-3350 2100
Paelopatides cf. gigantea 54 15 810 1000-3250 2100
Peniagone cf. islandica 4 0 - 2100 only 2100
Paroriza prouhoi 28 5 140 1100-2150 2150
Protankyra brychia 7 10 70 1850-2450 2350
Synallactidae 24 0 - 2150-3100 2350
Peniagone cf. azorica 1 0 - 2350 only 2350
Peniagone sp. 2 5 10 2650 only 2650
Psychropotes depressa 134 40 5360 1750-3850 2750
Mesothuria verrilli 29 5 145 2100-2750 2750
Mesothuria candelabri 4 5 20 2800 only 2800
Benthodytes lingua 48 10 480 950-3250 3250
Benthodytes typica 1125 110 123750 1350-3750 3250
Pseudostichopus sp. 10 10 100 1400-3840 3250
Pseudostichopus sp. A 15 0 - 2750-3300 3250
Psychropotes semperiana 43 25 1075 3300-3840 3700
Psychropotes cf?%;ngicauda 3 0 - 3400-3800 3800
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(II) Dominant sea cucumbers presented in rank order.
Depth of Peak Pop.

SPECIES

(m)

Benthodytes typica
Mesothuria lactea
Molpadia musculus
Molpadia barbourt
unidentified Holothuroidea
Psychropotes depressa
Echinocucumis hispida
Benthodytes sanguinolenta
Molpadia blakei
Psychropotes semperiana
Benthodytes lingua

3250
1050

950

950

900
2750
1000
1000
2100
3700
3250

Table 10. Distribution of species of holothurians among zones.

Zone

Shelf/Slope Transition
(150-450 m)

Archibenthal Zone
(475-950 m)

Upper Abyssal
(975-2250 m)

Mesoabyssal
(2275-3200 m)

Lower Abyssal
(3225-3850)

No. of Species
With Max.
in Zone

Pop.

13

11

No. of Other
Species That

Live in Zones Total
3 4
7 20
12 23
10 17
5 10
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Figure 21. Horizontal and vertical distribution (including population density) of the holothuroid
Benthodytes typica in the deep Gulf of Mexico.
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Figure 22. Horizontal and vertical distribution (including population density) of the holothuroid
Mesothuria lactea in the deep Gulf of Mexico.
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Figure 23. Horizontal and vertical distribution (including population density) of the holothuroid

Molpadia musculus in the deep Gulf of Mexico.
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Figure 24. Horizontal and vertical distribution (including population density) of the holothuroid

Molpadia barbouri in the deep Gulf of Mexico.




09

PSYCHROPOTES DEPRESSA

95°

90° 83°

fVed

23°

20°

rrryrvrTrT vt T TrT T TT YT TT T T T T O T UTTIOTTT I

ALABAMA
MISSISSIPPI °,- .. .
R S

55" rucaran 5/

N peninsULA

DEPTH
(m)

ILLUSTRATION NOT AVAILABLE

(6]

200
400
600
800
1000
1200}
1400
1600
1800+
2000}
2200-
2400-
2600
26800
3000-
3200
3400
3600+
38001

1 L | 1 ] | |
102 10 | 0 | 0 l02

LOGg AVERAGE NO./HECTARE

Figure 25. Horizontal and vertical distribution (including population density) of the holothuroid
Psychropotes depressa in the deep Gulf of Mexico.
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Figure 26.

Horizontal and vertical distribution (including population density) of the holothuroid

Echinocucumis hispida in the deep Gulf of Mexico.
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Figure 27.

Benthodytes sanguinolenta in the deep Gulf of Mexico.

Horizontal and vertical distribution (including population density) of the holothuroid
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Figure 28.

Molpadia blakei in the deep Gulf of Mexico.

Hnrizontal and vertical distribution (including population density) of the holothuroid
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Figure 29.

Horizontal and vertical distribution (including population density) of the holothuroid

Psychropotes semperiana in the deep Gulf of Mexico.
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Figure 30. Horizontal and vertical distribution (including population density) of the holothuroid
Benthodytes lingua in the deep Gulf of Mexico.




Table 11. ( I) Crinoidea found in the deep Gulf of Mexico.
(II) Dominant species in rank order.

( I) Inventory of crinoids in the Gulf of Mexico arranged by depth of maximum

population.
A. B. C.

Total Sum of  Product Depth Depth

Individuals Stations A x B Range of Max.

at all Where (m) Pop.

Stations  Species is (m)
Dominant
SPECIES (x5)

Comactinea meridionalis 17 0 - 50-150 *
Neocomatella pulchella 17 5 85 150 only 150
Leptonemaster venustus 5 0 - 150 only 150
Comactinea echinoptera 4 0 - 150 only 150
Crinometra brevipinna 11 0 - 150 only 150
Stylometra spinifera 1 0 - 150 only 150
Crinometra SP. arms only 5 - 400 only 400
Neocomatella SPp. arms only 5 - 400 only 400
Caryometra cf. alope 19 10 190 500-600 500
Antedonidae 4 10 40 550-750 700
Ateleerinus balanoides 8 20 160 500-1400 750
Democrinus Sp. 124 65 8060 150-1050 900
Monachoerinus caribbeus ? 1 0 - 1000 only 1000
Bathycrinidae 4 0 - 1450-1700 1600

(II) Dominant crinoids presented in rank order.
Depth of Peak Pop.

SPECIES (m)
Caryometra cf. alope 500
Ateleerinus balanoides 750
Neocomatella alata 150

* Unknown
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Table 12, Distribution of species of crinoids among zones.

No. of Species No. of Other
With Max. Pop. Species That
Zone in Zone Live in Zones Total
Shelf/Slope Transition
(150-450 m) 7 2 9
Archibenthal Zone
(475-950 m) 4 0 4
Upper Abyssal
(975-2250 m) 2 2 4
Mesoabyssal
(2275-3200 m) 0 0 0
Lower Abyssal
(3225-3850) 0 0 0
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Crustacea

One hundred ninety-two species of benthic crustaceans were collected by the
ALAMINOS in the offshelf waters of the Gulf. Although brachyuran crabs yielded
the most species (Table 13), they are for the most part confined to the shelf
and upper slope. In fact, the median depth for the 46 species collected is
only 300 m (Figure 31). The number of individuals of brachyurans also show
highest levels in the shallower depths (Figure 32). Two other diverse groups
are the caridean shrimps with 33 species and the galatheid anomurans with 30
species. Emphasis must be placed on the fact that some groups such as the Gam~
maridea and Isopoda are not uniformly represented in the present collection in
part because of their generally small size. Also, the majority of our collec—
tion of isopods was sent to Dr. Robert Menzies for identification, but no one
has been able to find the specimens after his untimely death.

Table 13. Number of species collected in crustacean taxa with their bathymet-
ric distribution including median depth.

% of all % of group
No. of crustacean No. species below Median
species Spp. below 1000 m 1000 m depth (m)
Penaeidea 22 17 14 64 1250
Caridea 33 17 16 48 1000
Anomura
Paguridae, etc. 24 13 4 17
Galatheidae
Munida 8 4 1 13 450
Munidopsis 22 11 13 59 1150
Macrura
Polychelidae 5 3 4 80 1000
Nephropidae 4 2 2 50 650
Brachyura 46 24 4 9 300
Tanaidacea 8 4 3 38 NA
Other Macrura 4 2 0 0 NA
Total 192 100 68

Approximately one-third (35%Z) of the crustacean species extend their bathymet-
ric range below the 1000-m isobath. Among these it is the penaeid natantians,
munidopsid galatheids, and polychelids that as groups predominate in the deep
Gulf. Although the diversity of carideans is markedly greater than that of the
penaeids down to 1000 m, below that point the latter supersedes the carideans
(Figure 33). It is interesting to note in Figure 34 that whereas individuals
of penaeid species outnumber those of carideans down to a depth of 400 m, the
reverse 1is true from there down to 2900 m where again the penaeids outnumber
the carideans by a substantial margin. Since penaeids and carideans are about
of equal size, this means that carideans have the larger biomass on the slope,
whereas penaeids predominate on the shelf and transition zone and again on the
rise and abyssal plain. 1In the galatheid crabs, species of Munida are confined
primarily to shallower areas and have a median depth of only 450 m whereas
Munidopsis has greater numbers of species and individuals at deeper levels and
has a median depth of 1150 m (Figures 35 and 36).
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Cirripedia (Barnacles)

The cirripedes were not a particularly abundant group among the Crustacea.
Nineteen species are listed for the Gulf (Table 14); roughly half of these
occur in waters deeper than 1000 m. More species occur in the Archibenthal
Zone than in any other zone. Both of the two most abundant species, Arcoscal-
pellum regina and Verruca sp. 1, had peak populations in Horizon B of the Arch-
ibenthal Zone. A. regina, a large, leathery gooseneck barnacle (Family Scal-
pellidae) exhibits a broad geographic distribution in the Gulf, although it
seems confined to the upper continental slope (Figure 37).

Tanaidacea

Eight macrofaunal species of tanaids were collected in the offshelf seabed. As
can be seen in Table 15 all of these occurred in deep water from the middle
slope onto the continental rise. All of the species are new and except for one
belong to the genus Apseudes or Neotanais.

Amphipoda

Eleven species of gammarid amphipods were collected in grab samples (Table 15).
Among them were two new genera and several new species. Most were represented
by only one or two individuals.

Isopoda

As noted elsewhere most of our isopod collection was lost by a taxonomic
specialist. However, the most unique and important megafaunal species of the
group is the giant cirolanid Bathynomus giganteus, which occurs widely in the
Gulf from 400 to 2250 m depth with a peak population around the 1200-m isobath
(Table 15 and Figure 38). The largest of our specimens has an overall length
of about 32 cm. It is confined to the continental slope throughout its 1life
cycle. Being a peracaridean, it broods its young. The smallest specimens in
our collection measure 5.5 and 5.6 cm in length. Both were collected in July
at depths ranging between 585 and 675 m.

Stomatopoda

Only two species of stomatopods were collected in this study. Both probably
occur on the shelf since we took them from depths ranging from 150 to 250 m.

Pycnogonida

Only one megafaunal species of pycnogonid was obtained in this study at a depth
of 1000 m.

Natantia: Penaeidea

Twenty-two species of benthonic penaeid shrimps occur in the offshelf waters of
the Gulf of Mexico (Table 16). Fourteen (64%) of these species occur below the
1000-m isobath (Table 13). The distribution of penaeid species within each
bathymetric zone (Table 17) illustrates the greater abundance of penaeid spe-
cies in the abyssal zones. Although the numerical dominant in the group,
Penaeopsis serrata (Figure 39), has its peak populations along the 300-m
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isobath, three other dominants peak below 3000 m and well over half the species
peak below 1000 m. For instance, the second most abundant penaeid, Benthesicy-
mus bartletti (Figure 40), is most abundant along the 1050-m isobath from which
it extends down to 2250 m. The most abundant abyssal penaeid is Benthesicymus
cereus/iridescens (Figure 44), which peaks at 3250 m on the continental rise
but extends down to and across the abyssal plain to 3850 m where it is confined
to the western Gulf.

There are major differences in the geographic distribution of the penaeids.
For instance, eight of the 22 species are found only in the western Gulf, and
although some species such as Hymenopenaeus debilis are much more abundant in
the east around DeSoto Canyon than west, none is limited to the eastern Gulf.
As might be expected, most of those species that are limited to the west were
taken only in small numbers and usually occurred in the southern Gulf as well.
The genus Hymenopenaeus exhibited the most species (4) of the deep penaeid
genera. But the four attained peak populations at different depths from H.
tropicalis at 150 m through H. robustus and H. debilis at 500 and 600 m, re-
spectively, to H. aphoticus “at 2100 m. Both the genera Plesiopenaeus and
Benthesicymus are represented by three species which have marked bathymetric
separations. It appears that the deep benthonic penaeids can be divided into
three bathymetric groups. The first group of 10 species finds its center of
distribution on the upper slope. The numerical dominants here are Penaeopsis
serrata (Figure 39) followed by Parapenaeus longirostris. The second group of
five species occupies the middle portion of the slope where the numerical domi-
nant is Benthesicymus bartletti (Figure 40). The third group has those seven
species that reach maximum numbers on the lower slope and rise where the pre-
dominant species is Benthesicymus cereus/ iridescens (Figure 44).

Natantia: Caridea

Thirty-three species of benthonic caridean shrimps were coliected in the deep
Gulf (Table 18). Sixteen (48%) of these occur below the 1000-m isobath (Table
13). The distribution of caridean species within each bathymetric zone (Table
19) points out their greater abundances of species in the Archibenthal Zone
compared to the shallower or deeper zones in contrast to the penaeid shrimp,
whose greatest species abundance is in the deeper zones (Table 17). It is
interesting that the top five of the numerical dominants (Figures 45-51) belong
to only two genera, Nematocarcinus and Glyphocrangon (Table 18 II). Moreover,
the top two species, viz., Nematocarcinus rotundus (Figure 45) and Glypho-
crangon nobilis (Figure 46), attain peak populations along the same isobath.
Since they occur in the same geographic region, it is apparent that there must
be a distinct ecological separation. For one thing, Glyphocrangon is known to
be a burrower (Plate 6 A,B), whereas it is suspected that Nematocarcinus is
not. On the abyssal plain Nematocarcinus ensifer (Figure 49) is the dominant
caridean followed by the moderately common Acanthephyra microphthalma and the
very rare Pontophilus talismani. Although most species of Acanthephyra are
pelagic, our collection data, as shown in Table 18 I, indicate that A. armata,
A. acutifrons, and A. microphthalma are probably benthopelagic.

Although five species of carideans are limited to the western Gulf, four are
rare and only one (Heterocarpus ensifer) is moderately common. The two species
that are limited to the eastern Gulf, viz., Nematocarcinus cursor and Sabinea
tridentata are together represented by four specimens. It is interesting to
note that although carideans are represented by more species than penaeids
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between 300 m and 1000 m depth, the reverse is true from about 1200 m down to
3850 m depth (Figure 33). However, the number of individuals in these species
follows another pattern (Figure 34) with carideans being more numerous from 500
m to 2900 m whereafter penaeids are far more abundant than carideans.

Macrura

The macruran decapod crustaceans are represented in the offshelf waters of the
Gulf by 12 species of which the polychelids and nephropids are the most impor-
tant. Among the polychelids or flatback lobsterettes Stereomastis sculpta is
by far the most abundant (Table 20) and Willemoesia forceps, represented in our
collection by a single individual, is the rarest. Their habits as adults are
almost entirely unknown. In fact, no one to our knowledge has photographed any
one of the group. Yet Stereomastis was taken at 74 stations in the Gulf. It
is known that they have a deep-sea pelagic larva known as the eryonid. In some
ways the genus Willemoesia reminds one of a neotonic eryonid. In general the
polychelids live deeper than the nephropids (Tables 21 and 22). Although the
nephropids or deep—sea lobsters are not as common as the polychelids, we have
bottom photographs of two of the four species in our collection. Moreover, it
is quite likely that the nephropids live in burrows. Horizontal and vertical
distributions of the dominant species of polychelids are shown in Figures 52-54
and of the dominant species of nephropids in Figures 55-57.

The remaining macrurans (Table 23) occur on the upper slope where their burrow-—
ing habits preclude capture by ordinary deep-sea collecting gear.

Anomura

The Anomura are represented in the deep Gulf by the following five families:
the Galatheidae with the genera Munida and Munidopsis; the Paguridae represent-
ed by numerous species, some of which are undescribed; the Lithodidae with the
crablike Lithodes agassizii; the Chirostylidae with two species, Gastroptychus
spinifer and Uroptychus nitidus; and finally the Porcellanidae which has the
species Porcellana sigsbeiana that ranges from the shelf down to 950 m depth.

The vertical distribution of the galatheids is quite interesting. Note in
Table 24 I that all species of Munida except one occur no deeper than 750 m.
Munida microphthalma has a narrow bathymetric range from 1100 to 1350 m depth
where it is rarely collected. Munidopsis on the other hand is represented by
three times as many species as Munida (Table 24 I) and it ranges down over the
continental rise to a depth of 3300 m (Figure 35). The distribution of species
and individuals of Munida and Munidopsis among the bathymetric zones are shown
in Tables 25 and 26. Interestingly three of the numerically dominant species
of galatheids belong to the genus Munida (Table 24 II) and only one of the
deep~living Munidopsis (below 3000 m) is even reasonably abundant (M. bermude-
zi at 3300 m). These points can best be seen in Figure 36 where the numbers of
individuals in each genus are plotted against depth. Horizontal and vertical
distributions of the dominant galatheid species are shown in Figures 58-63.

The Paguridae of the Gulf are a very complex group and their systematics is
only now being pursued agressively. Not only are several new species to be
described from our collection by specialists, but individuals now assigned to
Parapagurus will very 1likely be split into at least two and possibly more
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species (Table 27 I). The distribution of pagurid species and individuals by
zones is shown in Table 28.

Lithodes agassizii at first glance resembles a majid brachyuran crab but its
anomuran relationship is belied by the presence of only four pairs of walking
legs - the fifth pair being carried forward along the carapace. It is, of
course, closely related to the Alaska King Crab.

Uroptychus nitidus has a very restricted habitat living as it does only omn the
relatively small gorgonian corals Chrysogorgia elegans down to depths of 1000
m, and Acanella arbuscula from there to 1350 m.

The family Porcellanidae is comprised primarily of species that live in shallow
water, including the intertidal zonme. As a result, only one species, Porcel-
lana sigsbeiana, is found in offshelf waters, but it ranges onto the slope from
the continental shelf down to 950 m depth., However, only juveniles are found
at the greater depths. Since the maximum populations are found around 200 m,
it is suspected that these juveniles will move up the slope as they mature.
Horizontal and vertical distributions of the dominant nongalatheid anomurans
are shown in Figures 64-68.

Brachyura

It is clear from Table 29 I and Figure 31 that the brachyuran crabs are a rela-~
tively shallow group with only four species occurring below 1000 m. Note also
that 38 of the 46 species present in offshelf waters reach maximum populations
no deeper than 550 m, which is well up on the continental slope. Moreover, all
of the four species except Geryon quinquedens that occur below 1000 m are very
small and delicate indicating a very specialized mode of feeding. Actually the
Geryon that were collected below 1500 m were only small juveniles. The distri-
bution of brachyurans according to zones (Table 30) illustrates their greater
abundance in the shallower zones. Horizontal and vertical distributions of the
dominant brachyuran species are shown in Figures 69-73. :

Considering the trophic-level position of the Brachyura, the fact that their
diversity and numbers of individuals decline drastically below 400 m (the aver-
age depth of maximum population is 390 m) seems to support the concept that
this relatively shallow area is a very productive part of the Gulf., In addi-
tion, the similarity of the above with the bathymetric distribution of the bulk
of asteroids and considering that both groups possess many predatory species
indicate that food for carnivores must become a severe limiting factor below
depths of about 900 m in the Gulf.
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Number of species of caridean and penaeid shrimp plotted against depth.
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Table 14. ( I) Cirripedia found in the deep Gulf of Mexico.
(II) Dominant species in rank order.

( I) Inventory of barnacles in the Gulf of Mexico arranged by depth of maximum

population.
A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)
Balanus sp. aff. calidus 2 10 20 100-200 *
Arcoscalpellum portoricanum 8 10 80 200 only 200
Sealpellum portoricanum 8 15 120 250-600 250
Megalasma gracile gracilius 1 0 - 500 only 500
Arcoscalpellum semisculptum 1 0 - 550 only 550
Verruca sp. 3 18 10 180 550-600 550
Verruca sp. 2 1 0 - 750 only 750
Scalpellum gracilius 2 5 10 800 only 800
Arcoscalpellum regina 178 80 14240 350-1050 900
Verruca Sp. | 599 2995 950 only 950

Arcoscalpellum idioplax

Trilasmis kaempferi inaequilaterale
Arcosecalpellum antillarum
Arcoscalpellum albatrossianum
Scalpellum svetlanae

Verruca Sp.

Scalpellum Sp.

-~ Arcoscalpellum vitreunm

Sealpellum spicatum

5 950 only 950
35 1000 only 1000
- 1000 only 1000
20 900-2250 1600
-5 1750 only 1750
5 2050 only 2050
5 3100 only 3100
30 3350-3840 3350
15 3840 only 3840

WOy = == N W N
[o—y
OO onooumuogu,m

(II) Dominant barnacles presented in rank order.
Depth of Peak Pop.

SPECIES (m)
Arcoscalpellum regina 900
Verruca sp. | 950
Verruca sp. 3 550
Sealpellum portoricanum 250

* Unknown
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Horizontal and vertical distribution (including population density) of the barnacle

Arcoscalpellum regina in the deep Gulf of Mexico.




Table 15. ( I) Miscellaneous Crustacea found in the deep Gulf of Mexico.
( I) Inventory of Tanaidacea, Gammaridea, Isopoda, Stomatopoda, Pycnogonida, and
Stenopodidea in the Gulf of Mexico arranged by depth of maximum population.
A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)
TANAIDACEA
Apseudes (Leiopus) sp. A 1 0 1000 only 1000
Apseudes (Leiopus) sp. B 1 0 - 1000 only 1000
Apseudes sp. C 5 5 25 1000 only 1000
(4. propinquus complex)
? Paranarthrura sp. A 1 0 - 1000 only 1000
Neotanais sp. A 2 0 - 1000 only 1000
Sphyrapus n, sp. (cf. dispar) 4 0 25 1000-1150 1100
Neotanais armiger 1 5 5 1700 only 1700
Apseudes (Leiopus) sp. D 2 5 10 3400 only 3400
(cf. S. sibogae)
AMPHIPODA
Elasmopus sp. 1 5 5 150 only 150
Urothoides sp. 1 5 5 750 only 750
Rhachotropis (n. sp. ?) 1 5 5 1000 only 1000
cf. Cyclocaris sp. 1 5 5 1000 only 1000
Cyphoecarid genus 1 5 5 1000 only 1000
Genus Halicreion 1 5 5 1000 only 1000
Trischizostoma longirostre 2 10 20 1000-1400 1200
Valettiopsis cf. dentatus 1 5 5 1200 only 1200
Epimera sp. A (n. sp.) 7 25 175 600-1400 1250
Lysianassidae n. genus 1 5 5 1500 only 1500
Oediceroides cf. rostratus 1 5 5 1700 only 1700
ISOPODA
Bathynomus giganteus 49 160 7840 400-2250 1200
Ianirella caribbica 1 5 5 2250 only 2250
STOMATOPGODA
? Heterosquilloides armata 1 5 5 150 only 150
Squilla edentata 21 35 735 150-250 250
PYCNOGONIDA
Paranymphon spinosum 1 5 5 1000 only 1000
STENOPODIDEA
Richardina spinicincta 1 5 5 700 only 700
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Figure 38.

Bathynomus giganteus in the deep Gulf of Mexico.

Horizontal and vertical distribution (including population density) of the isopod




Table 16. ( I)

(IT) Dominant species in rank order.

( I) Inventory of penaeid shrimps in the Gulf of Mexico arranged by depth of

maximum population.

Penaeidae found in the deep Gulf of Mexico.

A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)

Hymenopenaeus tropicalis 2 5 10 150 only 150
Solenocera vioscai 92 30 2760 150-250 200
Solenocera necopina 15 0 - 200-250 200
Parapenaeus longirostris 601 55 33055 150-300 250
Penaeopsis serrata 2554 60 153240 200-550 300
Hymenopenaeus robustus 209 55 11495 300-750 500
Arigtaemorpha foliacea 17 10 170 500-700 550
Hymenopenaeus debilis 286 45 12870 300-1050 600
Aristaeus antillensis 7 0 - 500-950 700
Plesiopenaeus edwardsianus - 83 40 2120 550-1050 950
Benthesicymus bartletti 686 215 147490 700-2250 1050
Funchalia taaningi 2 0 - 1000-1100 1100
Benthesicymus carinatus 3 0 - 1000-1400 1200
Punchalia cf. villosa 1 0 - 1300 only 1300
Benthonectes filipes 1 0 - 1350 only 1350
Hymenopenaeus aphoticus 33 25 825 1000-3250 2100
Plesiopenaeus coruscans 3 0 - 1300-2350 2150
Hepomadus tener 12 25 300 1000-3850 2400
Plesiopenaeus armatus 15 40 600 1800-3750 3100
Benthesicymus cereus/iridescens 31 50 1550 1450-3850 3250
Hemipenaeus carpenteri 34 15 510 1050-3300 3300
Hepomadus ? glacialis 2 5 10 1300-3850 3250

(IT) Dominant penaeid shrimps presented in rank order.
Depth of Peak Pop.

SPECIES

(m)

Penaeopsis serrata
Benthesicymus bartletti
Parapenaeus longirostris
Hymenopenaeus debilis
Hymenopenaeus robustus
Solenocera viosecai
Plesiopenaeus edwardsianus
Benthesicymus cereus/iridescens
Hymenopeneaus aphoticus
Plesiopenaeus armatus
Hemipenaeus carpenteri

300
1050
250
600
500
200
950
3250
825
3100
3300
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Table 17. Distribution of species of Penaeidae among zones.

No. of Species No. of Other
With Max. Pop. Species That
Zone in Zone Live in Zones Total
Shelf/Slope Transition
(150-450 m) 5 2 7
Archibenthal Zone
(475-950 m) 5 2 7
Upper Abyssal
(975-2250 m) 7 7 14
Mesoabyssal
(2275-3200 m) 2 5 7
Lower Abyssal
(3225-3850) 3 3 6
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Figure 41,

Hymenopenaeus robustus in the deep Gulf of Mexico.

Horizontal and vertical distribution (including population density) of the penaeid shrimp
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Table 18. ( I)

(I1)

(1)

Caridea found in the deep Gulf of Mexico.
Dominant species in rank order.

Inventory of carideans in the Gulf of Mexico arranged by depth of maximum

population.
A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)

Plesionika tenuipes 76 25 1900 250-450 250
Syetellaspis pellucida 1417 5 7085 250-1000 300
Pontocaris caribbaeus 32 0 - one sta only 300
Parapandalus willist 255 35 8925 250-400 400
Plesionika edwardsii 11 0 - 400 only 400
Sabinea tridentata 3 5 15 400 only 400
Heterocarpus ensifer 178 5 890 450 only 450
Plesionika martia 4 0 - 500 only 500
Glyphocrangon longleyi 73 25 1825 500-650 550
Pasiphaea merriami 680 5 3400 300-800 600
Plestionika acanthonotus 45 0 - 550-750 600
Psalidopus barbourt 5 0 - 600-950 600
Plesionika holthuisi 222 55 12210 500-900 650
Psathyrocaris infirma 25 0 - 650 only 650
Plesionika sp. (cf. acanthonotus) 7 0 - 500-750 700
Plesionika polyacanthomerus 33 0 - 500-900 700
Glyphocrangon alispina 389 60 23340 600-1050 750
Pontophilus gracilis 79 10 790 450-1400 850
Acanthephyra armata 17 0 - 700-1000 900
Heterocarpus oryx 297 20 5940 700-1750 950
Nematocarcinus cursor 1 5 5 950 only 950
Glyphoerangon nobilis 746 50 37300 700-2100 1050
Nematocarcinus rotundus 1488 145 215760 500-1850 1050
Glyphoerangon aculeata 371 65 24115 800-1750 1150
Bathypalaemonella serratipalma 15 0 - 900-1850 1400
Bathypalaemonella texana 1 0 - 1450 only 1450
Glyphocrangon longirostris 7 0 - 1750-2350 2050
Glyphoerangon sculptus 4 0 - 2050-2100 2100
Nematocarcinus ensifer 138 125 17250 1650-3750 2100
Pontophilus talismani 5 5 25 2350-3750 2650
Nematocarcinus acanthitelsonis 6 0 - 2250-3250 2950
Acanthephyra acutifrons 7 5 35 3250 only 3250
Acanthephyra microphthalma 19 20 380 3250-3840 3550
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(IT1) Dominant carideans presented in rank order.

SPECIES

Depth of Peak Pop.

(m)

Nematocarcinus rotundus
Glyphoerangon nobilis
Glyphoerangon aculeata
Glyphoerangon alispina
Nematocareinus ensifer
Plezsionika holthutist
Parapandalus willist
Systellaspis pellucida
Hetzrocarpus oryx
Pasiphaea merriami

1050
1400
1150
750
2100
650
400
300
950
600

Table 19. Distribution of species of Caridea among zones.

Zone

Shelf/Slope Transition
(150-450 m)

Archibenthal Zone
(475-950 m)

Upper Abyssal
(975-2250 m)

Mesoabyssal
(2275-3200 m)

Lower Abyssal
(3225-3850)

No. of Species'
With Max. Pop.

in Zone

14

No. of Other
Species That

Live in Zones Total
2 9
5 19
6 14
2 4
3 5
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Figure 45.

Horizontal and vertical distribution (including population density) of the caridean shrimp

Nematocarcinus rotundus in the deep Gulf of Mexico.
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Figure 46.

Horizontal and vertical distribution (including population density) of the caridean shrimp

Glyphocrangon nobilis in the deep Gulf of Mexico.




56

GLYPHOCRANGON ACULEATA

93° 90° 83°
I[TTI]T]‘[]’T]Irr[ljl]lrl]T]l]l]I]‘l;

ALABAMA

MSSISSIPPY -
LOUISIANA Coetaty Yy
309

T L

Ayl T T T

25°

ruc4 ran >

20° PENINSUL A

1
I02

i T | I |
10 | (o] | 10

LOG|y AVERAGE NO./HECTARE

.
102

Figure 47. Horizontal and vertical distribution (including population density) of the caridean shrimp

Glyphocrangon aculeata in the deep Gulf of Mexico.
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Figure 48,

Glyphocrangon alispina in the deep Gulf of Mexico.

Horizontal and vertical distribution (including population density) of the caridean shrimp




L6

NEMATOCARCINUS ENSIFER o

95° 90° 95°

-

'_T.'[T]I]YIITIIITT]IIIlIITIIIIIIII‘-I.:;

MEXICO"

I i N R . A0 BN N RN e

ALABAMA
MISSISSIPP - -, .

LOUISIANA

. rucATAN
*.PENINSULA

1

S A

el

T2 T T j T T
10 10 | 0 | 10 10

LOG)y AVERAGE NO./HECTARE

Figure 49.

Horizontal and vertical distribution (including population density) of the caridean shrimp

Nematocarcinus ensifer in the deep Gulf of Mexico.
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Figure 50,

Plesionika holthuisi in the deep Gulf of Mexico.

Horizontal and vertical distribution (including population density) of the caridean shrimp
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Figure 51. Horizontal and vertical distribution (including population density) of the caridean shrimp
Parapandalus willisi in the deep Gulf of Mexico.




Table 20. ( I) Polychelidae and Nephropidae found in the deep Gulf of Mexico
(I1) Dominant species in rank order.

( I) Inventory of polychelid and nephropid crustaceans in the Gulf of Mexico
arranged by depth of maximum population.

A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range  of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)
Polychelidae
Polycheles typhlops 90 30 2700 350-800 500
Stereomastis sculpta sculpta 1409 370 521300 500-2750 1050
Polycheles crucifer 4 5 20 1000-1400 1200
Polycheles validus 32 60 1920 1300-3350 2100
Willemoesia forceps 1 5 5 3250 only 3250
Nephropidae
Nephropsis aculeata 65 65 4225 350-1350 500
Nephropsis rosea 12 25 300 500-750 600
Acanthacaris caeca 3 5 15 500-900 700
Nephropsis agassizii 54 60 3240 900-1600 950

(II) Dominant polychelid and nephropid crustaceans presented in rank order.
Depth of Peak Pop.

SPECIES

(m)

Polychelidae
Stereomastis sculpta sculpta
Polycheles typhlops
Polycheles validus

Nephropidae
Nephropsis aculeata
Nephropsis agassizii
Nephropsis rosea

1050
500
2100

500
950
600
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Table 21. Distribution of species of Polychelidae among zones.

No. of Species
With Max. Pop.

No. of Other
Species That

Zone in Zone Live in Zones Total

Shelf/Slope Transition

(150-450 m) 0 1 1
Archibenthal Zone

(475-950 m) 1 1 2
Upper Abyssal

(975-2250 m) 3 0 3
Mesoabyssal

(2275-3200 m) 0 2 2
Lower Abyssal

(3225-3850) 1 1 2
Table 22. Distribution of species of Nephropidae among zones.

No. of Species No. of Other
With Max. Pop. Species That
Zone in Zone Live in Zomnes Total

Shelf/Slope Transition

(150-450 m) 0 1 1
Archibenthal Zone

(475-950 m) 4 0 4
Upper Abyssal

(975-2250 m) 0 2 2
Mesoabyssal

(2275-3200 m) 0 0 0
Lower Abyssal

(3225-3850) 0 0 0

101
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Figure 52.

Stereomastis sculpta in the deep Gulf of Mexico.

Horizontal and vertical distribution (including population density) of the polychelid lobster
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Figure 53. Horizontal and vertical distribution (including population density) of the polychelid lobster
Polycheles typhlops in the deep Gulf of Mexico.
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Figure 54,

Horizontal and vertical distribution (including population density) of the polychelid lobster

Polycheles validus in the deep Gulf of Mexico.
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Figure 55. Horizontal and vertical distribution (including population density) of the nephropid lobster
Nephropsis aculeata in the deep Gulf of Mexico.
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Figure 56.

Horizontal and vertical distribution (including population density) of the nephropid lobster

Nephropsis agassizii in the deep Gulf of Mexico.
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Figure 57.

Horizontal and vertical distribution (including population density) of the nephropid lobster

Nephropsis rosea in the deep Gulf of Mexico.




Table 23. ( I) Macrura (except Polychelidae and Nephropidae) found in the deep

Gulf of Mexico.

( I) Inventory of macrurans in the Gulf of Mexico arranged by depth of maximum

population.
A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range  of Max.
at all Where (m) Pop.
Stations  Species is (m)
. Dominant
SPECIES (x5)
Callianassa latispina 2 5 10 200 only 200
Seyllarus depressus 3 5 15 200 only 200
Axiidae 16 5 80 300 only 300
Callianassa marginata 10 20 200 200-650 350

108



Table 24. ( I)
(11)

(1)

Galatheidae found in the deep Gulf of Mexico.
Dominant species in rank order.

Inventory of galatheids in the Gulf of Mexico arranged by depth of maximum

population.
A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)

Munida irrasa 4 10 40 150-300 150
Munida sculpta 1 5 5 150 only 150
Munida forceps 39 35 1365 150-500 200
Munida flinti 5 20 100 200 only 200
Munida longipes 226 85 19210 150-500 400
Munidopsis robusta 19 15 285 400-1000 500
Munidopsis polita 5 5 25 400-750 500
Munida iris 1 0 - 500 only 500
Munidopsis n. sp. (cf. abreviata) 2 5 10 550 only 550
Munidopsis serratifrons 1 0 - 550 only 550
Munidopsis tridentata 3 10 30 400-800 600
Munidopsis erinaceus 14 5 70 500-750 600
Munida valida 114 95 10830 450-750 650
Munidopsis longimanus 32 35 1120 350-1150 750
Munidopsis alaminos 15 15 225 500-800 800
Munidopsis subspinoculata 1 5 5 800 only 800
Munidopsis sigsbel 125 120 15000 750-1600 950
Munidopsis riveroi 1 0 - 1000 only 1000
Munidopsis spinosa 3 10 30 800-1050 1000
Munidopsis spinoculata 5 5 25 950-1350 1050
Munidopsis abreviata 8 5 40 900-1150 1050
Munida microphthalma 2 5 10 1100-1350 1250
Munidopsis simplex 29 45 1305 1000-1800 1350
Munidopsis nitida 11 20 220 1100-2100 1350
Munidopsis gulfensis 1 0 - 1400 only 1400
Munidopsis rostrata 2 5 10 2050-2250 2150
Munidopsis geyeri 6 5 30 3000 only 3000
Munidopsis sundi 2 5 10 3300 only 3300
Munidopstis columbiana 2 5 10 3300 only 3300
Munidopsis bermudezi 21 10 210 3300 only 3300

(IT)

Dominant galatheids presented in rank order.
Depth of Peak Pop.

SPECIES (m)
Munida longipes 400
Munidopsis sigsbei 950
Munida valida 650
Munida forceps 200

Munidopsis simplex 1350
Munidopsis longimanus 750

1NnQ



Table 25. Distribution of species of Galatheidae (Munida only) among zomes.

No. of Species No. of Other
With Max. Pop. Species That
Zone in Zone Live in Zones
Shelf/Slope Transition
(150-450 m) 5 1
Archibenthal Zone
(475-950 m) 2 2
Upper Abyssal
(975-2250 m) 1 0
Mesoabyssal
(2275-3200 m) 0 0
Lower Abyssal
(3225-3850) 0 » 0

Total

Table 26. Distribution of species of Galatheidae (Munidopsis only) among

zones.,
No. of Species No. of Other
With Max. Pop. Species That
Zone in Zone Live in Zones Total
Shelf/Slope Transition
(150-450 m) 0 4 4
Archibenthal Zone
(475-950 m) 10 3 13
Upper Abyssal
(975-2250 m) 8 3 11
Mesoabyssal
(2275-3200 m) 1 0 1
Lower Abyssal
(3225-3850) 3 0 3
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Figure 58.

Munida longipes in the deep Gulf of Mexico.

Horizontal and vertical distribution (including population density) of the galatheid crab
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Figure 59.

Horizontal and vertical distribution (including population density) of the galatheid crab

Munidopsis sigsbei in the deep Gulf of Mexico.
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Figure 60.

Munida valida in the deep Gulf of Mexico.

Horizontal and vertical distribution (including population density) of the galatheid crab
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Figure 61. Horizontal and vertical distribution (including population density) of the galatheid crab
Munida forceps in the deep Gulf of Mexico.




€11

MUNIDOPSIS SIMPLEX

930 90° 8s°

{ LEN LN AL L RLEN A A LI S (L LR LA S O AL LN LK
ALABAMA

MSSISSIPPL -

- LOUISIANA
300 TP

5" rucaran
L PENINSULA

- uencoT e
N BTN IO il A S T

Ll'lllll

11 11 Iﬁgfn I S AN ST B T

1 1 1 1 ] ] I
0Z 1o | 0 | 10 102

LOG|o AVERAGE NO./HECTARE

Figure 62. Horizontal and vertical distribution (including population density) of the galatheid crab
Munidopsis simplex in the deep Gulf of Mexico.
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Figure 63. Horizontal and vertical distribution (including population density) of the galatheid crab
Munidopsis longimanus in the deep Gulf of Mexico.




Table 27. ( I) Anomura except Galatheidae found in the deep Gulf of Mexico.
(II) Dominant species in rank order.

( I) Inventory of Paguridae, Lithodidae, Uroptychidae, and Porcellanidae in the
Gulf of Mexico arranged by depth of maximum population.

A. B. C.

Total Sum of  Product Depth Depth

Individuals Stations A x B Range of Max.

at all Where (m) Pop.

Stations  Species is (m)
Dominant
SPECIES (x5)

Paguristes spinipes 4 0 - shelf-150 *
Pylopagurus sp. 2 0 - shelf-150 *
Agaricochirus boletifer 2 0 - shelf-150 *
Anisopagurus bartletti 3 0 - shelf-150 *
Cancellus ornatus - 1 0 - shelf-150 *
Rhodochirue rosaceus 5 5 25 shelf-150 *
Solenopagurus lineatus 1 0 - shelf-150 *
Dardanus insignis 7 5 35 100-600 150
Paguristes oxyophthalmus 21 15 315 150-700 200
Pagurus bullisti 12 20 240 shelf-200 200
Paguristes sp. A 6 0 - 150-400 200
Porcellana sigsbeiana 83 50 4150 shel1f-950 200
Pagurus rotundimanus 18 20 360 300-400 300
Pylocheles scutata 2 5 10 400 only 400
Paguristes sp. B 1 0 - 400 only 400
Gastroptychus spinifer 1 0 - 500 only 500
Sympagurus pictus 18 15 270 500-700 550
Xylopagurus 2 0 - 600 only 600
Paguristes planatus 4 5 20 600 only 600
Sympagurus pilimanus 12 5 60 500-900 700
Uroptychus nitidus 37 30 1110 550-1350 950
Parapagurus spp. 1782 325 579150 200-3650 1050
Lithodes agassizit 8 15 120 900-1350 1100
Catapaguroides microps 16 20 320 1000-1500 1350

(I1) Dominant Anomura presented in rank order.
Depth of Peak Pop.

SPECIES (m)
Parapagurus spp. 1050
Porcellana sigsbeiana 200
Uroptychus nitidus 950
Pagurus rotundimanus 300
Catapaguroides microps 1350
Lithodes agassiaii 1100
Sympagurus pictus 550
Paguristes oxyophthalmus 200
Pagurus bullisi 200
Sympagurus pilimanus 700

* Unknown
117



Table 28, Distribution of species of Anomura (Paguridae) among zones.

Zone

Shelf/Slope Transition
(150-450 m)

Archibenthal Zone
(475-950 m)

Upper Abyssal
(975-2250 m)

Mesoabyssal
(2275-3200 m)

Lower Abyssal
(3225-3850)

No. of Species
With Max. Pop.
in Zone

No. of Other
Species That
Live in Zomnes

Total

16

11

118
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Figure 64. Horizontal and vertical distribution (including population density) of the anomuran crab
Porcellana sigsbeiana in the deep Gulf of Mexico.
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Figure 65.

Uroptychus nitidus in the deep Gulf of Mexico.

Horizontal and vertical distribution (including population density of the anomuran crab
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Figure 66.

Pagurus rotundimanus in the deep Gulf of Mexico.

Horizontal and vertical distribution (including population density) of the anomuran crab
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Figure 67. Horizontal and vertical distribution (including population density) of the anomuran crab
Catapaguroides microps in the deep Gulf of Mexico.
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Figure 68.
Lithodes agassizii in the deep Gulf of Mexico.

Horizontal and vertical distribution (including population density) of the anomuran crab




Table 29. ( 1) Brachyura found in the deep Gulf of Mexico.
(IT) Dominant species in rank order.

( I) Inventory of brachyuran crabs in the Gulf of Mexico arranged by depth of

maximum population.

A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range  of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)

Portunus spinicarpus 37 15 555 100 only 100
Callapa sulcata 6 0 - shelf-100 <100
Portunus sayi 1 0 - 100 only 100
Goneplax barbata 1 0 100 only 100
Anasimus latus 21 0 - shelf-300 100
Callapa springeri 2 0 - 100 only 100
Stenocionops spinimana 4 0 - 150 only 150
Palicus dentatus 1 0 - 150 only 150
Pyromaia cuspidata 3 0 - 100-200 150
Parthenope pourtelesii 2 0 - 150 only 150
Parthenope agona 9 5 45 150-400 150
Palicus sicus 7 0 - 150-400 150
Iliacantha subglobosa 12 15 180 shelf-200 150
Pyromaia arachna 36 5 180 150-700 200
Chasmocarcinus cylindricus 22 15 330 100-200 200
Podochela sidneyi 2 0 - 150-200 200
Podochela sp. 1 0 - 200 only 200
Raninoides louisianensis 63 25 1575  shelf-350 200
Solenolambrus typicus 1 0 - 200 only 200
Thalassoplax angusta 75 25 1875 200-400 200
Tetraxanthus rathbunae 7 0 - 200 only 200
Eueratodes agassizit 16 0 - 200 only 200
Osachila tuberosa 8 5 40 150-200 200
Myropsis quinquespinosa 59 10 590 200-250 200
Collodes leptocheles 19 0 - 200-400 200
Ethusa microphthalma 95 15 1425 150-500 200
Palicus obesus 18 0 - 150-250 200
Aeanthocarpus alexandri 117 50 5850 100-400 200
Callapa angusta 5 0 - 150-200 200
Stenocionops spinosissima 7 0 - 200-250 250
Euphrosynoplax clausa 8 0 - 200-250 250
Palicus gracilis 22 0 - 300-600 300
Lyreidus bairdii 262 90 23580 200-800 300
Cyelodorrippe antennaria 6 5 30 200-400 300
Dieranodromia ovata 1 0 - 400 only 400
Benthochascon schmitti 114 30 3420 200-650 400
Bathyplax typhla 603 90 54270 450-950 550
Rochinia crassa 26 10 260 400-750 550

124



A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)
Ranilia constricta 2 5 10 600 only 600
Trichopeltarion nobile 24 20 480 500-750 700
Rochinia umbonata 3 5 15 900-950 900
Cymonomus sp. cf. quadratus 1 5 5 950 only 950
Geryon quinquedens 107 115 12305 400-2000 950
Homolodromia paradoxa 2 5 10 1050-1250 1150
Homologenus rostratus 3 10 30 1050-1350 1300
Ethusina abyssicola 8 40 320 900-3850 3250

(II} Dominant brachyuran crabs presented in rank order.
Depth of Peak Pop.

SPECIES

(m)

Bathyplax typhla
Lyreidus bairdii

Geryon quinquedens
Acanthocarpus alexandri
Benthochascon schmitti
Thalassoplax angusta
Raninoides louisianensis
Ethusa microphthalma
Myropsis quinquespinosa
Portunus spinicarpus

550
300
950
200
400
200
200
200
200
100
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Table 30. Distribution of species of Brachyura among zones.

Zone

No. of Species
With Max. Pop.
in Zone

Shelf/Slope Transition
(150-450 m)

Archibenthal Zone
(475-950 m)

Upper Abyssal
(975-2250 m)

Mesoabyssal
(2275-3200 m)

Lower Abyssal
(3225-3850)

30

No. of Other
Species That
Live in Zones

Total

34

13
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Figure 69. Horizontal and vertical distribution (including population density) of the brachyuran crab
Bathyplax typhla in the deep Gulf of Mexico.
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Figure 70.

Horizontal and vertical distribution (including population density) of the brachyuran crab

Lyreidus bairdii in the deep Gulf of Mexico.
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Figure 71. Horizontal and vertical distribution (including population density) of the brachyuran crab
Geryon quinquedens in the deep Gulf of Mexico.
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Figure 72.

Acanthocarpus alexandri in the deep Gulf of Mexico.

Horizontal and vertical distribution (including population density) of the brachyuran crab
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Figure 73. Horizontal and vertical distribution (including population density) of the brachyuran crab
Benthochascon schmitti in the deep Gulf of Mexico.




Fish

A total of 206 demersal fish species within 47 families were collected by the
R/V ALAMINOS during the deep Gulf of Mexico cruises between 1964 and 1973.
Seventy-nine species ranged into waters 1000 m or more in depth while 59 spe-
cies had peak populations at 1000 m or deeper.

The Macrouridae was the most speciose family represented by 30 species, follow-
ed by Ophidiidae (23), Alepocephalidae (12) and Gadidae (l1) which together
constitute over one—third of the total number of species (Table 31).

Table 31. Number of species collected in the fish taxa and their bathymetric
distribution with median depth.

No. of Z% of all No. species % of group Median

Species fish spp. below 1000 m below 1000 m depth (m)
Macrouridae 30 15 19 63 850 + 300
Ophidiidae 23 11 15 65 1750 + 1150
Alepocephalidae 12 6 10 83 1450 + 700
Gadidae 11 5 0 - 450 + 150
Bothidae 9 4 0 - 200 + 50
Rajidae 8 4 3 38 750 + 300
Bathypteroidae 7 3 6 86 1700 + 800
Scorpaenidae 7 3 0 - 250 + 150
Nettastomatidae 6 3 1 17 450 + 450
Ogcocephalidae 6 3 2 33 400 _-—E 450
Triglidae 6 3 0 - 250 + 150
Congridae 6 3 0 - 550 + 300
Other 75 37 23 31
Total 206 100 79 % 800

The depth distribution of each of these four major families is illustrated in
Figure 74. A list of the 206 fish species by depth and a list of the dominant
species in rank order are presented in Table 32, Table 33 shows the distribu-
tion of species and individuals by bathymetric zones.

The family Gadidae (codfishes) is a dominant group on the upper continental
slope between the shelf break and about 500 m. As expected the cods were re-
stricted to the upper slope; no specles occurred below 800 m. Urophycis cirra-
ta and Merluccius bilinearis are the abundant codfishes in the deep Gulf. Most
gadids feed on crustaceans, worms, fish, and squid, but no stomach content data
are available for U. cirrata and M. bilinearis collected from deeper parts of
the Gulf. All codfishes have pelagic eggs and larvae.

Macrourids were present from the shelf to 3350 m and predominated on the slope
in the Archibenthal Zone and into the Upper Abyssal Zone to about 1500 m
(Figure 74), Five macrourids are considered dominant species among the fish
catches: Bathygadus melanobranchus (Figure 84), Coryphaenoides mexicanus
(Figure 90), Gadomus longifilis (Figure 75), Hymenocephalus italicus (Figure
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81), and Nezumia aequalis (Figure 79). Rayburn (1975) conducted a study on the
feeding of selected deep Gulf fish species and classified B. melanobranchus and
N. aequalis as “"suckers” which feed by grubbing through the sediment and suck-
ing food into their mouths, and consequently have a lot of sediment in their
guts. Polychaetes and copepods were the most abundant prey items found in
their stomachs. Bathygadus melanobranchus was classifed as a “grazer”, which
fed by browsing on plankton and benthic organisms such as copepods and other
small crustaceans, without ingesting much sediment. In another study (Hureau
et al., 1979) Nezumia aequalis was classified as a benthopelagic feeder (be-
tween 30 and 70% pelagic prey) while Hymenocephalus italicus was listed as a
pelagic type feeder (greater than 70% pelagic prey). Reproductive patterns
among macrourids is poorly known, but at least some species are seasonally
reproductive (Geistdoerfer, 1979).

Ophidiids (cusk eels and brotulas) ranged from the shelf to the deepest part of
the Gulf of Mexico. The distribution of ophidiid species with depth is fairly
uniform. A gradual replacement of species along the depth gradient seems to be
the trend, although more species were captured from the Upper Abyssal Zone and
Horizon B than in the adjacent faunal zones. Of the 23 ophidiid species col-
lected, the two most abundant, Dicrolene intronigra (Figure 76) and Monoumitopus
agassizi (Figure 86) were dominant members of the fish catches. Their distri-
butions and abundances are remarkably similar and they were often collected
together between 700 and 1200 m. Both species were collected at 21 of the 25
stations occupied by M. agassizi. However, D. intronigra ranges deeper onto
the slope (700-2250 m) than does M. agassizi (700-2100 m). Rayburn (1975)
classified both species as grazers, although D. intronigra seemed to feed more
heavily on polychaetes than did M. agassizi. -

Alepocephalids (stickheads) generally occurred deeper than the other aforemen-
tioned fish families. Only 4 species were collected from shallower than 750 m.
Nearly all of the alepocephalids seem to have a center of distribution within
the Upper Abyssal Zone (975-2250 m). Although alepocephalids are characteris-
tic deep—~sea fish, no species in our collections was dominant, probably because
single specimens were usually captured at a station.

Another fish family which deserves mention is the Halosauridae. Only 3 species
of halosaurs were collected, Aldrovandia affinis (Figure 87), A. gracilis
(Figure 82), and Halosaurus guentheri (Figure 88), but all were abundant enough
to be ranked as dominant species. guentheri is most abundant on the upper
slope while A, affinis and A. gracilis are most abundant on the middle slope.
The latter two species have very similar depth distribution but only about 20%
of the stations were common to both.

The two eels Synaphobranchus oregoni and S. brevidorsalis are combined because
of the difficulty of identifying the two species. Synaphobranch eels were col-
lected from 500-2150 m at a total of 40 stations but nearly all were taken from
650-1450 m., They are commonly seen in deep-sea photographs. Synaphobranchs
are evidently active predators. Stomach content analyses revealed that they
feed on rather large crustaceans like polychelids. An interesting note here is
that synaphobranchs in turn are fed upon by the giant isopod, Bathynomus gigan-
teus.

Six species of Ogcocephalidae (batfishes) were collected. Four occurred in
waters less than 200 m deep and two ranged onto the slope past 1000 m depth.
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Dibranchus atlanticus (Figure 78) was very abundant and was most coumon on the
upper slope to about 900 m. D. atlanticus is reported to feed on bivalves in
the shallower depths of its range and more on polychaetes and small crustaceans
in the deeper depths (Rayburn, 1975).

Stephanoberyx monae (Stephanoberycidae) was the only other dominant species
(Figure 83) centered in the deeper parts of the Gulf of Mexico. The remaining
dominant species, Poecilopsetta beani (Pleuronectidae), Pontinus longispinus
(Scorpaenidae), Pristipomoides aquilonaris (Lutjanidae), Monolene sp. (Both-
idae), and the percophiids Bembrops anatirostris and B. gobioides occurred
mainly within the Shelf/Slope Transition Zone (150-450 m).

Plate 7 shows in situ photographs of typical habitats of characteristic deep-
water fish.
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Table 32. ( I) Fishes found in the deep Gulf of Mexico.
(II}) Dominant species in rank order.

( I) Inventory of deep water Pisces in the Gulf of Mexico arranged by depth of

maximum population.

A. B. C.

Total Sum of  Product Depth Depth

Individuals Stations A x B Range  of Max.

at an Where (m) Pop.

Stations  Species is (m)
Dominant
SPECIES (x5)

Gymmothorax ocellatus 1 5 5 shelf only *
Peristedion gracile 1 0 - shelf only *
Kathetostoma albigutta 1 0 - shelf only *
Engyophrys senta 2 0 - shelf-100 *
Centropristis philadelphica 4 0 - shelf-150 *
Decodon puellaris 2 5 10 shelf-200 *
Zalieutes megintyi 72 5 360 shelf-200 *
Echiophis mordax 2 10 20 shelf-200 *
Neomerinthe hemingwayt 3 0 - shelf-200 *
Saurida brasiliensis 8 5 40 shelf-200 *
Synodus foetens 8 0 - shel¥-200 *
Rypticus maculatus 2 0 - shelf only *
Cyelopsetta chittendeni 2 0 - shelf-100 *
Caulolatilus sp. 8 0 - shelf-200 100
Ogcocephalus parvus 1 5 5 100 only 100
Hemanthias vivanus 6 5 30 shelf-400 150
Congrina flava 3 5 15 shelf-200 150
Mustelus canis 1 0 - 150 only 150
Syacium papillosum 1 0 - 150 only 150
Ogeocephalus vespertilio 1 0 - 150 only 150
Scorpaena agassizi 2 0 - 150 only 150
Synodus poeyt 2 0 - 150 only 150
Halieutichthys aculeatus 23 5 115 150-200 150
Bellator militaris 2 0 - 150-250 150
Prionotus rubio 19 0 - shelf-200 200
Prionotus stearmsi 19 0 - shelf-200 200
Trichopsetta ventralis 51 5 255 shelf-250 200
Pristipomoides aquilonaris 168 15 2520 shelf-250 200
Pontinus longispinus 123 25 3075 shelf-250 200
Bembrops anatirostris 115 10 1150 100-550 200
Citharichthys cornutus 13 0 - 150-200 200
Monolene SPp. 84 25 2100 150-250 200
Ancylopsetta dilecta 6 0 - 150-250 200
Lepophidium brevibarbe 19 5 95 150-250 200
Raja garmani 1 0 - 200 only 200
Citharichthys gymnorhinus 1 0 - 200 only 200
Uroconger syringinus 2 0 - 200 only 200

* Unknown
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Table 32 continued A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range  of Max.

at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)

Urophycis floridana 4 0 - 200 only 200
Muraenesox sp. 1 0 - 200 only 200
Hoplunnis macrurus 1 0 - 200 only 200
Hoplumnis schmidtii 3 0 - 200 only 200
Nettenchelys pygmaeus 1 0 - 200 only 200
Ophichthus sp. 40 5 200 200 only 200
Neomerinthe beanorum 10 0 - 200 only 200
Gontoplectrus hispanus 5 0 - 200 only 200
Hollardia hollardia 1 0 - 200 only 200
Parahollardia lineata 1 0 - 200 only 200
Prionotus beant 1 0 - 200 only 200
Hoplunnis tenuis 4 0 - 200-250 200
Neobythites gilli 7 5 35 200-250 200
Physiculus fulvus 5 0 - 200-550 200
Myrophis punctatus 4 5 20 200-650 200
Poecilopsetta beani 372 20 7440 shelf-1450 250
Parasudis truculenta 81 0 - shelf-500 250
Steindachneria argentea 81 0 - 150-300 250
Squalus cubensis 1 0 - 250 only 250
Argentina striata 1 0 - 250 only 250
Monolene sessilicauda 7 0 - 250 only 250
Paraxenomystaxr bidentatus 7 0 - 250 only 250
Mystriophis sp. 3 5 15 250 only 250
Lepophidium sp. 3 0 - 250 only 250
Coelorinchus caribbaeus 99 10 990 shelf-650 300
Hemanthias leptus 19 0 - 150-300 300
Callionymus agassizi 6 0 - 200-450 300
Gnathagnus egregius 14 0 - 200-550 300
unidentified Congridae 10 10 100 200-1000 300
Laemonema sp. 16 0 - 300 only 300
Neoraja sp. 1 0 - 350 only 350
Saccogaster maculatus 1 0 - 350 only 350
Bembrops gobioides 144 15 2160 100-550 400
Polymixia lowet 19 0 - 100-650 400
Symphurus piger 8 0 - 200-500 400
Urophycis regia 31 0 - 200-550 400
Chlorophthalmus chalybeius 5 0 - 300-400 400
Scorpaena cf. plumieri 3 0 - 400 only 400
Setarches guentheri 3 0 - 400 only 400
Trachyscorpia cristulata 2 5 10 400 only 400
Hoplostethus mediterraneus 1 0 - 400 only 400
Urophycis cirrata 113 5 565 shelf-650 450
Hymenocephalus italicus 218 20 4360 250-600 450
Seytalichthys cf. miuris 45 5 225 450 only 450
continued
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A. B. C.

Table 32 continued Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.

at all Where (m) Pop.

Stations Species is (m)
Dominant
SPECIES (x5)
Merluccius albidus 14 0 - 250-650 500
Urophycis tenuis 5 5 25 400-500 500
Breviraja sinusmexicanus 7 0 - 400-600 500
Neaumia cf. sclerorhynchus 3 0 - 500 only 500
Conger oceanicus 2 0 - 500-600 500
Merluccius bilinearis 26 0 - shelf-800 550
Lophius sp. 2 0 - 200-550 550
Coelorinchus coelorhinchus 68 5 340 250-650 550
carminatus

Ventrifossa occidentalis 74 5 370 250-1050 550
Epigonus pandionus 7 0 - 400-550 550
Chlorophthalmus agassizi 20 0 - 400-600 550
Gadella maraldi 10 0 - 400-700 550
Peristedion greyae 44 0 - 400-700 550
Symphurus marginatus 99 10 990 450-750 550
Phycie chesteri 11 0 - 500-550 550
Epigonue occidentalis 11 0 - 500-1050 550
Raja sp. 1 0 - 550 only 550
Physiculus kaupi 1 0 - 550 only 550
Laemonema barbatulum 1 0 - 550 only 550
Neobythites marginatus 1 0 - 550 only 550
Gadomus sp. 3 0 - 550-950 550
Bythites sp. 10 0 200-650 600
Hydrolagus alberti 3 0 - 500-1100 600
Chaunax nuttingii 2 0 - 550-600 600
Ventrifossa atlantica 9 0 - 550-700 600
Raja clarki 3 0 - 550-900 600
Etmopterus spinax 22 5 110 550-1000 600
Dibranchus atlanticus 287 45 12915 150-1350 650
Bathygadus macrops 66 10 660 500-950 650
Yarrella blackfordi 106 0 - 500-1200 650
Brosmiculus imberbis 1 0 - 650 only 650
Etmopterus pusillus 7 5 35 650 only 650
Chimaera monstrosa 3 0 - 650-900 650
Chaunax pictus 24 0 - 400-800 700
Diplacanthopoma brachysoma 13 5 65 600-800 700
Luetobrotula sp. 2 0 - 600-1050 700
Hydrolagus sp. (cf. media) 1 5 5 700 only 700
unidentified Lophiiformes 3 0 - 700 only 700
unidentified Ophidiidae 14 5 70 700-3850 700
Pseudophichthys laterodorsalis 30 20 600 250-900 750
Bathygadus sp. 3 0 - 600-750 750
Hydrolagus mirabilis 2 5 10 700-850 750

continued
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. A. B. C.
Table 32 continued Total Sum of  Product Depth Depth
Individuals Stations A x B Range  of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)
Etmopterus schultzi 3 0 - 750 only 750
Leptoderma macrops 3 0 - 750 only 750
Polymetme corythaeola 1 0 - 750 only 750
Bathyuroconger vicinus 3 0 - 700-950 800
Nettastoma melanura 4 0 - 700-950 800
Myzine sp. 7 0 - 800 only 800
Bathytroctes antillarum 1 0 - 800 only 800
Pseudoxenomystax dubius 1 0 - 800 only 800
Cynomacrurus Sp. 1 0 - 800 only 800
Coelorinchus occa 4 0 - 700-1050 850
Nezumia cyrano 30 10 300 850-1000 850
Nezumia aequalis 254 30 7620 500-1300 900
Halosaurus guentheri 94 15 1410 550-1100 900
Bathygadus melanobranchus 128 20 2560 550-1750 900
Trachonurus villosus 11 0 - 750-1200 900
Raja bigelowi 2 0 - 900 only 900
Coryphaenoides colon 56 0 - 600-1200 950
Gadomus arcuatus 9 0 - 700-1200 950
Neoscopelus macrolepidotus 4 0 - 750-950 950
Bathypterois viridensis 1 0 - 950 only 950
Diplacanthopoma SP. 2 0 - 950 only 950
Lamprogrammus niger (?) 1 0 - 950 only 950
Penopus macdonaldi 1 0 - 950 only 950
Howella SP. 1 0 - 950 only 950
Histiobranchus bathybius 1 0 - 950 only 950
Nezumia bairdii 7 0 - 950-1150 950
Synaphobranchus oregoni- 243 65 15795 500-2150 1000
brevidorsalis
Monomitopus Sp. 16 5 80 800-1150 1000
Raja fuliginea 2 0 - 950-1050 1000
Alepocephalus agassizii 6 0 950-1050 1000
Barathronus Sp. 3 0 - 950-1100 1000
Diplolychnus Sp. 2 0 - 1000 only 1000
Bathytroctes melanocephalus 3 0 - 1000-1050 1000
Apristurus profundorum 6 0 - 550-1100 1050
Gadomus longifilis 463 40 18520 550-1450 1050
Monomitopus agassizi 175 10 1750 700-1200 1050
unidentified Synaphobranchidae 48 15 720 700-3650 1050
Ilyophis brunneus 80 0 - 800-3700 1050
Squalogadus modificatus 33 0 - 950-1100 1050
Raja oregoni 1 0 - 1050 only 1050
Platytroctes apus 1 0 - 1050 only 1050
Conocara cf. macroptera 36 5 180 1050-1200 1050
Bathygadus favosus 16 5 80 800-1300 1100
continued
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A B. C.

Table 32 continued Toté]

Sum of Product Depth Depth

Individuals Stations A x B Range of Max.

at all Where (m) Pop.

Stations  Species is (m)
Dominant
SPECIES (x5)

Raja purpuriventralis 1 0 - 1160 only 1100
Chalinura carapina 3 0 - 1100-2250 1100
Coryphaenoides SP. 11 5 55 700-3350 1150
Cetonurus globiceps 5 0 - 950-1300 1150
Sphagemacrurus grenadae 20 0 - 950-1450 1150
Bathypterois quadrifilis 48 15 720 950-2500 1150
Venefica procera 29 20 580 550-2150 1200
Dierolene intronigra 323 50 16150 700-2250 1200
Coryphaenoides mexicanus 68 15 1020 800-1500 1200
Stephanoberyx monae 86 30 2580 950-1500 1200
Barbantus curvifrons 1 0 - 1200 only 1200
Polyacanthonotus africanus 6 0 - 1200-1750 1200
Bathypterois sp. 1 0 - 1250 only 1250
Bathypterois longipes 5 5 25 750-2100 1400
Aldrovandia affinis 47 35 1645 800-2250 1400
Conocara medonaldi 33 10 330 1000-1850 1400
Bathylagus cf. longirostris 1 0 .- 1450 only 1450
Dierolene sp. 12 5 60 950-2150 1450
Aldrovandia gracilis 115 30 3450 950-2500 1450
Coryphaenoides macrocephalus 2 0 - 1100-1450 1450
Narcetes stomias 2 0 - 1450-2150 1450
Bathypterois phenax 2 0 - 1400-2100 1800
Alepocephalus sp. 3 0 - 1450-2100 1850
Bassozetus catena 1 0 - 1850 only 1850
Xyelacyba myersi 1 5 5 1850 only 1850
Bathytroctes Sp. 10 10 100 750-3250 1900
Cataetyx SP. 11 5 55 1150-2150 1900
Ipnops murrayi 23 25 575 1200-2650 2000
Porogadus catena 18 20 360 1850-2450 2100
Benthosaurus grallatar 1 0 - 2150 only 2150
Leptochilochthys agassizi 1 0 - 2150 only 2150
Epigonus SP. 1 0 - 2250 only 2250
Dierolene kanazawai 1 5 5 2350 only 2350
Lamprogrammug SP. 1 5 5 2500 only 2500
Chlorophthalmus SP. 3 5 15 2650 only 2650
Bathyonus pectoralis 13 20 260 2450-3750 2900
Bassozetus normalis 20 30 600 1400-3840 3200
Barathronus bicolor 12 10 120 600-3750 3250
Bathytroctee macrolepis 11 10 110 1750-3250 3250
Hemipterois SP. 9 5 45 2100-3250 3250
Bassozetus Sp. 13 15 195 2100-3250 3250
Acanthonus armatus 7 5 35 3250 only 3250
Haptenchelys texis 4 0 - 3250 only 3250
Tauredophidium hextii 2 5 10 3300 only 3300
Bassogigas SP. 1 5 5 3750 only 3750
continued
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Table 32 continued

(IT) Dominant fishes presented in rank order.
Depth of Peak Pop.

SPECIES (m)
Gadomus longifilis 1050
Dierolene intronigra 1200
Synaphobranchus oregoni- 1000

brevidorsalis

Dibranchus atlanticus 650
Nezumia aequalis 900
Poecilopsetta beani 250
Hymenocephalus italicus 450
Aldrovandia gracilis 1450
Pontinus longispinus 200
Stephanoberyx monae 1200
Bathygadus melanobranchus 900
Pristipomoides aquilonaris 200
Bembrops gobioides 400
Monolene sp. 200
Monomitopus agassizi 1050
Aldrovandia affinis 1400
Halosaurus guenthert 900
Bembrops anatirostris 200
Coryphaenoides mexicanus 1200
Coelorinchus caribbacus 300
Symphurus marginatus 550

Table 33. Distribution of species of demersal fishes among zones.

No. of Species No. of Other
With Max. Pop. Species That
Zone in Zone Live in Zones Total
Shelf/Slope Transition
(150-450 m) 66 24 90
Archibenthal Zone
(475-950 m) 68 40 108
Upper Abyssal
(975-2250 m) 49 23 72
Mesoabyssal
(2275-3200 m) 5 13 18
Lower Abyssal
(3225-3850) 8 7 » 15
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Figure 75.
Gadomus longifilis in the deep Gulf of Mexico.

Horizontal and vertical distribution (including population density) of the macrourid fish
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Figure 76.

Dicrolene intronigra in the deep Gulf of Mexico.

Horizontal and vertical distribution (including population density) of the ophidiid fish
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Figure 77. Horizontal and vertical distribution (including population density) of the synaphobranchid fish
Synaphobranchus oregoni-brevidorsalis in the deep Gulf of Mexico. ‘
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Figure 78.

Horizontal and vertical distribution (including population density) of the ogcocephalid fish

Dibranchus atlanticus in the deep Gulf of Mexico.
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Figure 79. Horizontal and vertical distribution (including population density) of the macrourid fish
Nezumia aequalis in the deep Gulf of Mexico.
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Poecilopsetta beanii in the deep Gulf of Mexico.
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Figure 81. Horizontal and vertical distribution (including population density) of the macrourid fish
Hymenocephalus italicus in the deep Gulf of Mexico.
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e 82. Horizontal and vertical distribution (including population density) of the halosaurid fish

Aldrovandia gracilis in the deep Gulf of Mexico.
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Figure 83. Horizontal and vertical distribution (including population density) of the stephanoberycid fish
Stephanoberyx monae in the deep Gulf of Mexico.
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Figure 84. Horizontal and vertical distribution (including population density) of the macrourid fish
Bathygadus melanobranchus in the deep Gulf of Mexico.
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Figure 85. Horizontal and vertical distribution (including population density) of the percophiid fish

Bembrops gobioides in the deep Gulf of Mexico.
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Figure 86.

Horizontal and vertical distribution (including population density) of the ophidiid fish

Monomitopus agassizi in the deep Gulf of Mexico.
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Figure 87. Horizontal and vertical distribution (including population density) of the halosaurid fish
Aldrovandia affinis in the deep Gulf of Mexico.
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Figure 88.

Horizontal and vertical distribution (including population density) of the halosaurid fish

Halosaurus guentheri in the deep Gulf of Mexico.
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Figure 89. Horizontal and vertical distribution (including population density) of the percophid fish

Bembrops anatirostris in the deep Gulf of Mexico.
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Figure 90.

Horizontal and vertical distribution (including population density) of the macrourid fish
Coryphaenoides mexicanus in the deep Gulf of Mexico.




Mollusca

The benthic Gastropoda and Cephalopoda, which are considered to be primarily
epifaunal (or in the case of some cephalopods benthopelagic), are covered in
this section. The Bivalvia and Scaphopoda, which are primarily infaunal, i.e.,
living within the sediments rather than on top of the sediments are covered in
the next section along with the Polychaeta under the Infauna.

Depth distributions of the numbers of species in each of the molluscan classes
are shown in Figure 91. The gastropods which appear to be the most diverse
group of the Mollusca in the deep Gulf, exhibit their greatest diversity be-
tween the 500-1500 m depths. The bivalves (which are only complete in the
Palaeotaxodonta and the family Propeamussidae due to the loss of the remaining
bivalve specimens during shipment to the taxonomic specialist) show their peak
diversity between about 1000-1400 m, i.e., in the Upper Abyssal Zone, according
to Figure 91. The cephalopods and gastropods have less definitive peaks of
maximum diversity but they tend to show somewhat greater diversity of species
in the Upper Abyssal Zone between about 1000-1400 m.

Gastropoda

A total of 40 gastropod families are included in the collection. Nineteen
families had three or more species (Table 34); the remaining 21 families were
represented by only one or two species and comprised only 6.1% of the total
number of individuals. The Gastropoda collected during the study include 194
species (Table 35) some of which are new records for the Gulf of Mexico or new
species entirely. In terms of numbers of species, gastropods were much more
prevalent between 500 and 1500 m depth than either shallower (excluding the
shelf) or deeper (Figure 91). The greatest number of species occurred between
800 and 1200 m. This broad spike is partially due to a highly diverse sample
from below DeSoto Canyon (Station 66A9-15, 800-1200 m)* which yielded 47 spe-
cies of gastropods, 14 of which were collected only from that station during
the entire study. The distribution of gastropod species by bathymetric zones
is shown in Table 36. .

Clearly the Turridae is the numerically dominant gastropod family, containing
over 36% of the total species and 64% of the total number of individuals. To
no surprise then, half of the 16 dominant gastropods were also turrids. These
are: Gemmula periscelida, Leucosyrinx tenoceras, L. verrilli, Gymnobela ipara,
Ancistrosyrinx sp., and Theta pandionis. Turrids are specialized predators on
macrobenthos, including other gastropods, and about half of the species have
planktonic larvae. Although the Turridae were numerically important in the
samples, they will not be discussed in great detail here because of their small
size which renders them 1) an unimportant group based on their low biomass
(Philippe Bouchet, pers. comm., 1983)** and 2) an inadequately sampled group
since the small species could pass through the 6.4 mm mesh of the skimmer and
the 20-m trawl.

* Station 66A9-15 was actually a midwater trawl station where the fast-moving
trawl hit bottom at 1200 m and dredged a section of the slope below DeSoto
Canyon which ranged from 1200 to 800 m depth.

** Museum National d'Histoire Naturelle, Paris, France.
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Table 34. Number of species, number of individuals, and percent of the total
number of individuals within the gastropod families collected by the
R/V ALAMINOS from the Gulf of Mexico, 1964-1973,

No. of No. of Percent Total
Species Individuals No. of Individuals
Turridae 70 3248 64.7
Trochidae 22 400 8.0
Scaphandridae 7 279 5.6
Muricidae 6 183 3.6
Tonnidae 6 151 3.0
Rissoidae 3 105 2.1
Pyramidellidae 3 89 1.8
Buccinidae 4 85 1.7
Seguenziidae 6 41 0.8
Fusinidae 3 25 0.5
Acteonidae 6 22 0.4
Columbellidae 5 22 0.4
Volutidae 3 15 0.3
Naticidae 5 13 0.3
Retusidae 3 10 0.2
Epitoniidae 5 8 0.2
Eulimidae/Aclidae 6 7 0.1
Cylichnidae 3 6 0.1
Cyclostrematidae 4 4 0.1
Others _25 305 6.1
Total 195 5018 100.0

The Trochidae ranked second in numbers of species and numbers of individuals.
Gaza superba and G. fischeri are both fairly large trochids. G. superba, one
of the dominant gastropods in this study, was characteristic of the Archiben-
thal Zone. Both G. superba and G. fischeri are sediment feeders. Both also
have nonplanktotrophic development which follows the trends noted for gastro-
pods by Rex and Waren (1982); that is, gastropods of the inner shelf, continen-
tal rise, and abyssal plain are likely to have planktotrophic development while
those of the outer shelf and slope usually have nonplanktotrophic development.

Oocorys bartschi and 0. sulcata, both listed as dominants, are also fairly
large gastropods. 0. bartschi has a similar distribution to Gaza superba,
while 0. sulcata is centered around 950 m depth and ranges to the deepest part
of the Gulf. Oo Oocorys species have planktonic larvae and feed on both live and
dead invertebrates.

The three Scaphander species, S. cf. clavus, S. watsoni, and S. mundus, are
actually infaunal. §S. watsoni was a rather shallow species, and occurred only
on the upper slope. S mundus and S. cf. clavus were distributed similarly to
Gaza superba and Oocorys bartschi both bathymetrically and geographically, but
differ in their feeding from Gaza and Oocorys in that their prey are forams,
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scaphopods, and small bivalves. The Scaphander species probably have plank-
tonic development (Philippe Bouchet, pers. comm., 1983)%*,

Tables 34 and 35 may be overestimates of the actual gastropod numbers collect-
ed, particularly of the smaller species collected by the dredge and grab, be-
cause of the difficulty in determining whether the animals were live or merely
empty shells. However, the tables include only material of species which
normally occur at the sampled depth, so no erroneous data based on empty shells
perhaps transported out of a species range are reported.

Cephalopoda

Some 85 species of Cephalopoda are reported to occur in the deep Gulf of Mexi-
co (Table 37). Only 11 of these species (Table 38) are confirmed benthic or
benthopelagic species. Most of these species were collected only rarely, which
is probably due to two factors. First, like the fishes, cephalopods are agile
swimmers and can avoid most collecting devices. All but one of the statiomns
where benthic cephalopods were taken were sampled with either the fast-moving
skimmer or 20-m trawl. Second, most of these listed cephalopods are not truly
benthic but rather benthopelagic. All of the deep-sea photographs of cirrate
cephalopoda presented by Roper and Brundage (1972) show the animals above the
bottom by as much as 4 m. Thus, the collecting devices may not have actually
sampled through the cephalopod habitat. Plate 9A shows an octopus photographed
above the bottom in its typical habitat. '

Table 38 includes one cirrate octopod, Grimpoteuthis sp. A, and three incirrate
octopods: Pteroctopus tetracirrhus, Benthoctopus januari, and Opisthoteuthis
agassizi. B. januari, the most abundant cephalopod. taken, occurred at six
stations, five of which were between 450 and 850 m and one which was at 2100 m,
the deepest record for the species (Lipka, 1975). Grimpoteuthis sp. A is the
only truly abyssal cephalopod collected from the Gulf (Lipka, 1975). This
species and other Grimpoteuthis species certainly have a close association with
the bottom, as determined by the presence of polychaetes, calanoid copepods,
and other benthic animals in their stomachs (Roper and Brundage, 1972; Lipka,
1975).

All of the other cephalopods taken were squids of the subfamily Rossiinae.
Lipka (1975) noted that the three rossiid genera taken in the Gulf, Semirossia,
Rossia, and Neorossia, seemed to occupy distinct bathymetric zones on the con-
tinental slope. The Semirossia species are primarily on the outer continental
shelf but extend onto the upper continental slope, species of Rossia occur
somewhat deeper on the slope, while the Neorossia species are the deepest ben-
thic squids of the Gulf, ranging on the slope from 950 to 1400 m. The distri-
bution of cephalopods by zones in shown in Table 39,

* Museum National d'Histoire Naturelle, Paris, France.
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Figure 91.

Depth distribution of the number of species of molluscan classes in the deep Gulf of Mexico.




Table 35. ( I) Gastropoda found in the deep Gulf of Mexico.
(II) Dominant species in rank order.

( I) Inventory of gastropods in the Gulf of Mexico arranged by depth of maximum

population.
A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range  of Max.
at all . Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES ‘ (x5)
Antillophos candaet 20 5 100 100-400 100
Polystira albida 80 5 400 100-800 200
Sconsia striata 41 5 205 150-300 200

Murex beauii 135 25 3375 150-350 200
Conus maszei 99 10 990 150-800 200
Antillophos sp. 3 0 - 200 only 200

Acamptochetus Sp.

Niso aeglees (?)
unidentified Muricidae
Natica sp. ?

Sinum maculatum
Calliostoma bairdi oregon
Calliostoma rosewateri
Clathodrilla haliostriphis
Phalium granulatum
Scaphella sp.

Hindsielava alesidota
Polystira tellea
Seaphella dubia
unidentified Turridae
Euchelus carbis

200 only 200
200 only 200
200 only 200
200 only 200
200 only 200
200 only 200
200 only 200
200 only 200
200 only 200
200 only 200
- 200 only 200
730 200 only 200
- 200-350 200
30 200-2450 200
5 250 only 250
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Scaphander watsoni 15 2 3000 200-650 300
Compsodrillia halistrephis - 300-350 300
Astyris diaphana - 350 only 350
Niso Sp. 350 only 350
Mathilda sp. - 350 only 350

Seaphander Sp.
Homalopoma linneti
Suavotrochus iridea

- 350 only 350
- 350 only 350
25 350 only 350

Gymnobela SPp. - 350 only 350
Turridae sp. ; - 350 only 350
Inodrillia (? 1 50 350-1600 350

- 350-1600 400
10 400 only 400

Glyphostoma SP.
Cerithium Sp.

Solariella SP. 10 - 400 only 400
Buccinidae sp. 1 46 230 100-650 450
Gemmula periscelida 1286 4 51440 200-1100 450
Leucosyrinx Sp. 116 580 300-750 450
Tugurium longleyi 50 - 350-750 450
Compsodrillia acestra 8 - 450 only 450
Turridae sp. 3 48 - 450-950 450
Gymmobela tanneri 50 250 450-1300 450

continued
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Table 35 continued A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)
Eulima Sp. 1 0 - 550 only 550
Pyramidellidae sp. 1 1 0 - 550 only 550
Solariella lamellosa 1 5 5 550 only 550
Seaphella cf. gouldiana 2 5 10 500-700 600
Hyalorissia galeus 2 5 10 500-700 600
Gaza superba 114 35 3990 500-900 600
Oocorye bartschi 61 20 1220 300-1050 650
Amerstroryrinz elegans 4 0 - 450-800 650
Gymnobela edgariana 1 0 - 550-850 700
Seaphander cf. clavus 75 30 2250 550-1000 700
Leucosyrinx Cf. subgrundifera 7 0 - 700-800 700
Pyrunculus ovatus 2 0 - 350-1200 750
Drilleea horrenda 4 0 - 450-800 750
Homalopoma sp. 4 0 - 550-950 750
Corinnaeturris incilis 2 0 - 550-950 750
Lusitanops SP. 1 0 - 750 only 750
Nassarina columbellata 1 0 - 800 only 800
Distorsio macgintyi 1 0 - 800 only 800
Epitonium pyrrhias 2 5 10 800 only 800
Pusinus eucosmius 1 0 - 800 only 800
Latirus aff. varai 7 5 35 800 only 800
Hipponicidae sp. n. ? 2 0 - 800 only 800
Coralliophila Sp. 1 0 - 800 only 800
Murex recurvirostris 1 0 - 800 only 800
Murex sp. 1 0 - 800 only 800
Trivia sp. 1 0 - 800 only 800
Homalopoma albida 1 0 - 800 only 800
"Bulla" abyssicola 3 5 15 500-950 900
Seaphander mundus 48 30 1440 650-1400 900
Gaza fisheri 5 10 50 800-1050 900
Coceulina sp. 1 0 - 900 only 900
Gymmobela agassizi 3 0 - 900-950 900
Cylichnium spatha 4 0 - 900-1450 900
Spirotropis lithocollata 11 5 55 650-2200 950
Ancistrosyrinx Sp. 111 10 1110 750-1150 950
Pleurotomella aff. bureaui 6 5 30 800-1700 950
Turridae sp. 5 . 1 0 - 900-1000 950
Pyramidellidae sp. 3 87 0 - 900-1200 950
Oocorys sulcata 35 45 1575 900-3850 950
Cymatiidae sp. 1 1 0 - 950 only 950
Phymorhynchus Sp. | 1 J - 950 only 950
Turridae sp. 2 1 0 - 950 only 950
Corinnaeturris Sp. 1 2 0 - 950-1400 950
Leucosyrinx verrilli 123 65 7995 300-2750 1000
continued
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Table 35 continued A. B. C.
Total Sum of Product Depth Depth
Individuals Stations A x B Range  of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)
Mangelia SP. 4 0 - 350-1100 1000
Benthomangelia macra 12 0 - 350-1700 1000
Oocorys SP. 5 5 25 350-2650 1000
"Mangelia" antonia 65 5 325 450-1400 1000
Corinnaeturris leucomata 67 10 670 450-3350 1000
Benthonella fisheri 85 10 850 550-1700 1000
Rissoa xanthias 3 0 - 550-1700 1000
Leucosyrinx cf. sigsbei 14 5 70 550-3250 1000
Latiromitra bairdi 22 10 220 750-1350 1000
Heliacus SP. 1 0 - 800-1200 1000
Columbellidae sp. 1 11 0 - 800-1200 1000
Cyclostrematidae sp. 1 1 0 - 800-1200 1000
Cyclostrematidae sp. 2 1 0 - 800-1200 1000
Cyclostrematidae sp. 3 1 0 - 800-1200 1000
Cyclostrematidae sp. 4 1 0 - 800-1200 1000
Aclis sSp. 2 G - 800-1200 1000
Naticidae sp. 2 2 0 - 800-1200 1000
Seguenzia sp. 2 2 0 - 800-1200 1000
Famelica catherinae 3 0 - 800-1200 1000
Famelica mirmidina 2 0 - 800-1200 1000
Pleurotomella aff. lottae 4 0 800-1200 1000
Teretia aperta 1 0 - 800-1200 1000
Turridae sp. 9 1 0 - 800-1200 1000
Rissoa pyrrhias 17 0 - 800-1200 1000
Seguenzia sp. 3 7 0 - 800-1200 1000
Seguenzia sp. 4 3 0 - 800-1200 1000
Echinogurges clavatus 24 0 - 800-1200 1000
Drilliola loprestiana 4 0 - 800-1200 1000
Mieropleurotoma lophoessa 10 0 - 800-1200 1000
Theta sp. 2 5 10 800-1200 1000
Basilissa alta 16 0 - 800-1400 1000
Solariella pourtalisi 64 5 320 800-1400 1000
Acteon sp. 5 3 0 - 800-1500 1000
Seguenzia sp. 5 21 0 - 800-1700 1000
Basilissa SP. 31 0 - 800-1700 1000
Belomitra exsculpta 7 0 - 800-1700 1000
Benthomangelia Sp. 2 4 0 - 800-1700 1000
Mangelia exsculpta 3 0 - 900-1300 1000
Mangelia cf. bandella 3 0 950-1100 1000
Teramachia SP. 1 0 - 950-1100 1000
Pleurotomella Cf. edgarianum 1 0 - 950-1100 1000
Natiea SP. 1 0 - 950-1100 1000
Mitra SP. 10 0 - 950-1250 1000
Lischkeia SP. 10 0 - 950-1450 1000
continued
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Table 35 continued A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range  of Max.
at all Where (m) - Pop.

Stations  Species is (m)
Dominant
SPECIES (x5)

Ringicula nitida 24 0 - 1000-1400 1000
Leucosyrinx tenoceras 375 60 22500 400-2100 1050
Volutomitra cf. bairdii 41 0 - 550-1100 1050
Benthobia tryoni 2 5 10 700-1400 1050
Trophon aculeatus 43 5 215 750-3250 1050
Pleurotomella cf. chariessa 16 0 - 1050 only 1050
Columbellidae sp. 3 2 0 - 1100-1200 1150
Epitoneun nitidum 1 0 - 1100-1200 1150
Aclis mizon 1 0 - 1100-1200 1150
Eulimidae & Aclidae n. genera 1 0 - 1100-1200 1150
Bulla cf. eburnea 1 0 - 1100-1200 1150
Turridae sp. 1 1 0 - 1100-1200 1150
Corinnaeturris sp. 2 13 0 - 550-1200 1150
Seguenzia sp. 6 7 0 - 550-1700 1150
Scissurella alba 16 0 - 800-1200 1150
Solariella tiara _ 30 0 - 800-1200 1150
Leucosyrinx cf. subgrundifera 4 5 20 1150 only 1150
Theta pandionis 51 20 1020 700-1500 1200
Terebra nassula 6 0 - 800-1600 1200
Phymorhynchus sulcifera 31 5 155 950-1400 1200
Retusa sp. 4 5 20 950-1450 1200
Cerithiella sp. 2 0 - 1000-1500 1250
Columbarium bermudezi 3 0 - 1200-1400 1300
Theta jeffreyst 112 0 - 450-3250 1400
Calliotropis calatha 28 20 560 800-3250 1400
Drilliola sp. 2 0 - 950-1450 1400
Coralliophila dalli 1 0 - 1350-1450 1400
Solariella sp. A 4 5 20 1350-1450 1400
Aclis cf. egregia 1 0 - 1400 only 1400
Solariella obscura 2 0 - 1400 only 1400
Eudolium crosseanum 5 5 25 200-2650 1450
Pleurotomella agassizii 50 10 500 550-1500 1450
Gymmobela ipara 261 25 6525 550-1700 1450
Solariella sp. 2 2 0 - 1400-1500 1450
Epitonium sp. 1 0 - 1500 only 1500
Pyramidellidae sp. 2 1 0 - 1500 only 1500
Epitoniwn formosissimum 2 0 - 1500-1700 1600
Columbellidae sp. 2 2 0 - 1600 only 1600
Nassarius sp. 8 5 40 1600 only 1600
Naticidae sp. 1 5 0 - 1600 only 1600
Turridae sp. 4 1 0 - 1600 only 1600
Benthomangelia SP. | 9 0 - 550-1700 1700
Colus SPp. 12 5 60 750-2650 1700
Acteon SP. 3 2 0 - 1700 only 1700
continued
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Table 35 continued A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)

Pleurotomella benedicti 1 0 - 1700 only 1700
Retusa cf. domitus 4 0 - 1850 only 1850
Spirotropis centimata 2 5 10 1850-2100 2000
Gymnobela homeostata 1 0 - 2100 only 2100
Oocorys abyesorum 3 5 15 2100-2200 2150
Seaphander nobilise 1 0 - 2250 only 2250
Epitoneum sp. 1 2 5 10 2350-2550 2450
Gymnobela blakeana 5 0 - 800-2750 2750
Gymmobela bairdi 77 5 385 1050-2750 2750
Turridae sp. 6 9 5 45 2100-3250 2750
unidentified Buccinidae 4 0 - 2750 only 2750
Phymorhynchus sp. 2 4 0 - 2750 only 2750
Pleurotomella ct. bairdii 8 0 - 2750 only 2750
Solariella infundibulum 34 5 170 3100 only 3100
Seguenzia sp. 1 1 0 - 3200 only 3200
Fusinus Sp. 17 10 170 900-3350 3250
Acteon sp. | 7 0 - 3250 only 3250
Acteon sp. 4 1 5 5 3250 only 3250
Relichna simplex 1 5 5 3250 only 3250
Relichna SP. 1 5 5 3250 only 3250
Acteon SP. 2 8 5 40 3250 only 3250
Crenilabium exilis 1 5 5 3350 only 3350
Turridae sp. 8 1 5 5 3400-3500 3450

(11)

SPECIES

Dominant gastropods presented in rank order.

Depth of Peak Pop.

(m)

Gemmula periscelida
Leucosyrinx tenoceras
Gymmobela ipara
Leucosyrinx verrilli
Gaza superba

Murex beauii
Scaphander watsonti
Seaphander Cf. clavus
Seaphander mundus
Oocorys bartschi
Ancistrosyrinx SPp.
Theta pandionis

450

1050
1450
1000

600
200
300
700
900
650
950

1200
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Table 36. Distribution of species of Gastropoda among zones.

Zone

Shelf/Slope Transition
(150-450 m)

Archibenthal Zone
(475-950 m)

Upper Abyssal
(975-2250 m)

Mesoabyssal
(2275-3200 m)

Lower Abyssal
(3225-3850)

No. of Species No. of Other
With Max. Pop. Species That
in Zone Live in Zones

41 14

43 79

95 22

9 12

8 7

Total

55

122

117

21

15
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Table 37. ( 1) Cephalopoda found in the deep Gulf of Mexico.
(II) Dominant species in rank order.

( I) Inventory of cephalopods in the Gulf of Mexico arranged by depth of maximum
population.

A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)

Loligo pealeti 9 20 180 150-200 200
Abralia veranyi 17 10 170 300 only 300
Pteroctopus tetracirrhus 2 5 10 500-550 500
Semirossia equalis 2 0 - 150-900 550
Semirossia tenera 2 5 10 150-900 550
Rossia bullisi 2 5 10 550 only 550
Rossia tortugaensis 2 5 10 550 only 550
Benthoctopus januari 52 30 1560 450-2100 700
Alloposus mollis 1 5 5 700 only 700
Japatella diaphana 7 35 245 150-1750 950
Histioteuthis dofleini 3 15 45 850-2100 950
Vampyroteuthis infernalis 5 20 100 950-2150 1000
Ornithoteuthis antillarum 2 5 10 1000 only 1000
Semirossia Sp. 1 5 5 1050 only 1050
Bathothauma lyromma 3 10 30 1050-1750 1050
Neorossia sp. A 2 10 20 950-1200 1100
Opisthoteuthis agassizt 1 5 5 1100 only 1100
unidentified Argonautidae 3 5 15 1300-2100 1300
Argonauta hians 1 0 - 1350 only 1350
Cranchia scabra 3 0 - 1350 only 1350
Mastigoteuthis grimaldi 3 5 15 1350 only 1350
Neorossia sp. 1 5 5 1400 only 1400
Aelicoceranchia pfefferi 1 5 5 1450 only 1450
Pholidoteuthis adami 6 10 60 1050-2000 1500
Eledonella pygmaea 2 5 10 1200-1750 1500
Grimalditeuthis bomplandii 1 5 5 2100 only 2100
Brachioteuthis sp. 1 5 5 2650 only 2650
Tremoctopus violaceus 2 5 10 3200 only 3200
Octopoteuthis megaptera 2 0 - 3250 only 3250
Grimpoteuthis sp. A 8 10 80 3250-3750 3250
Onychoteuthis banksiti 28 35 980 950-3700 3300
Histioteuthis corona corona 2 5 10 3500 only 3500

(II) Dominant cephalopods presented in rank order.
Depth of Peak Pop.

SPECIES (m)
Benthoctopus januari 700
Onychoteuthis banksit 3300
Japatella diaphana 950
Vampyroteuthis infernalis 1000
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Table 38. Confirmed benthic and benthopelagic cephalopods among those collect-
ed from the Gulf of Mexico by the R/V ALAMINOS.

Species Depth Range (m)
OCTOPODA
Pteroctopus tetracirrhus 500- 550
Benthoctopus januari 450-2100
Opisthoteuthis agassizi 1100 only
Grimpoteuthis sp. A 3250-3750
SEPIOIDEA
Semirossia equalis 150~ 900
Semirossia tenera 150- 900
Rossia bullisi 550 only
Rossia tortugaensis 550 only
Semirossia sp. 1050 only
Neorossia sp. A 950-1200
Neorossia sp. 1400 only

Table 39, Distribution of species of Cephalopoda among zones.

No. of Species No. of Other
With Max. Pop. Species That
Zone in Zone Live in Zones Total
Shelf/Slope Transition
(150-450 m) 2 4 6
Archibenthal Zone
(475-950 m) 9 2 11
Upper Abyssal
(975-2250 m) 15 4 19
Mesoabyssal
(2275-3200 m) 2 1 3
Lower Abyssal
(3225-3850) 4 0 4

169



Porifera

Table 40 1lists 38 sponge identifications with most of the species (21) being
recorded from only one station. The most abundant species, according to the
number of stations where they occurred, are listed below with their total depth
range and the ranges over which they are most common.

Depth Range (m)

Species Total Effective
Radiella sol 850-3850 850-1500
Thenea fenestrata 50-3750 900-3750
Euplectella sp. 900-3800 900-1400
Radiella sp. 1350-3850 3250-3850
Hyalonema sp. 200-1000 900-1000

Radiella sol and Radiella sp. are small hemispherical sponges that occurred
abundantly throughout the Gulf. Sponges of the genus Radiella are evident in
many deep—Gulf photographs as small individual domes covered with sediment.
Radiella sp. was distributed similarly to its sister species R. sol, however it
1s more common at deeper depths than was R. sol.

Thenea fenestrata is also hemispherical in shape although it is somewhat more
domed and larger than Radiella. This species was evenly distributed throughout
the Gulf at depths of 900 m and deeper. The two glass sponges (Hexactinel-
lida), Euplectella sp. and Hyalonema sp. are the most common in the lower Arch-
ibenthal and Upper Abyssal Zones. However, Euplectella sp. ranges much deeper
than Hyalonema sp. The distribution of numbers of sponge species among zoues
is shown in Table 4l1. The in situ photograph of a cup sponge is shown in its
natural habitat in Plate 8 B. It is evident that sponges are rather evenly
distributed among zomes and thus do not exhibit the parabolic pattern of dis-
tribution characteristic of most other groups.

Table 41. Distribution of sponge specles among zones.

Zone No. of Species
Shelf/Slope Transition (150-450 m) 16
Archibenthal Zone (475-950 m) 19
Upper Abyssal (975-2250 m) 18
Mesoabyssal (2275-3200 m) 12
Lower Abyssal (3225-3850) 14
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Table 40. ( I) Porifera found in the deep Gulf of Mexico.

( I) Inventory of sponges in the Gulf of Mexico arranged
by depth of maximum population.

A.
Sum of Depth
Stations Range
Where (m)
Species
Occur
SPECIES
Pachastrella sp. 1 400 only
Sphinctrella horrida 1 400 only
Raspailia sp. 1 400 only
Pleroma sp. 1 400 only
Theonella sp. 1 400 only
unidentified Lithisdidae 1 400 only
Latrunculia sp. 1 400 only
unidentified Hexasterophora 1 400 only
Acanthascus sp. 1 400 only
Hyalonema sp. 13 200-1000
Aaptos sp. 1 600 only
Eurete sp. 2 200-1150
Aphrocallistes bocagei 1 800 only
Aphrocallistes cf. beatrix 1 800 only
Chondrocladia sp. 1 900 only
Geodia sp. C 2 950 only
Geodia sp. A 1 950 only
Farrea sp. 3 400-1650
Tethycordyla thyris 10 650-1500
Plakortis sp. 1 1400 only
Tetilla sp. 1 1450 only
Dragmatyle topsenti 10 600-2450
Tisiphonia Sp. 2 950-2250
Tylodesma sp. 3 400-2950
unidentified Dictyonina 6 150-3450
Thenea fenestrata 38 50-3750
Dactylocalyx sp. 2 600-3300
Thenea sp. 8 400-3850
Radiella sol 46 850-3850
Euplectella sp. 24 900-3800
Hyalonema sp. B 7 1000-3750
Hyalonema sp. A 3 1050-3850
Radiella sp. 16 1350-3850
Tethyopsilla lens 1 2700 only
Desmacidon Sp. 2 3250 only
Geodia sp. B 1 3300 only
Holoxea sp. 1 3300 only
unidentified Suberitidae 1 3550 only
Fangophilina sp. 1 3550 only
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Epifaunal Groups of Lesser Importance

Coelenterata

The coelenterata are represented in the deep Gulf by 23 species of stony corals
(Scleractinea) as listed in Table 42 ranging in depth between 100 and 1650 m;
14 species of sea pens (Pennatulacea) as listed in Table 43 ranging in depth
between 100 and 3700 m; 10 species of soft corals (Alcyonacea) as listed in
Table 44 ranging in depth between 500 and 1650 m; and 8 species of Hydrozoa
(Table 45) ranging in depth between 400 and 1850 m. Sea anemones (Actiniaria)
were also present in the deep Gulf samplings, but the specimens were not iden-
tified by the taxonomic specialist in time for this report. Table 46 shows the
distribution of the numbers of coelenterate species among the bathymetric
zones, with the Archibenthal and Upper Abyssal accounting for most of the
coelenterate species. In situ bottom photographs of a sea pen and the gorgoni-
an soft coral, Chrysogorgia elegans, are shown in their natural habitat in
Plate 8 C and D.

Bryozoa

Bryozoans from the ALAMINOS collections are represented by 22 species (Table
47), most of which occur on the continental shelf at depths of 100 m or less.
Only two species range into the Shelf/Slope Tramsition and Upper Archibenthal
Zones (Table 48), and one species, Nellia oculata, was found in the Mesoabyssal
Zone at 3000 m.

Brachiopoda

Four species of Brachiopoda were taken in the deep Gulf samplings (Table 49),
ranging in depth between 150 and 3850 m. Chlidonophora incerta is the dominant
brachipod species in the Gulf, occurring between 2150 and 3850 m. Table 50
shows the distribution of brachipods by bathymetric zones.

Sipuncula

Eight species of sipunculan worms are found in the deep Gulf (Table 51) ranging
between 150 and 3750 m. Sipunculus sp. 1 (cf. norvegicus), occurring in the
Archibenthal Zone between 500 and 900 m, is the dominant sipunculan in the deep
Gulf followed by Golfingia flagrifera, a deeper living species which has its
depth of maximum population in the Upper Abyssal Zone at 1850 m. The distribu-
tion of Sipuncula by bathymetric zones is shown in Table 52.
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Table 42. ( 1) Zoantharia: Scleractinea and Antipatharia found

in the deep Gulf of Mexico.

( 1) Inventory of stony corals (Scleractinea) and black corals
(Antipatharia) in the Gulif of Mexico arranged by depth of

maximum population.

A.
Total Depth
Stations Range
SPECIES
Scleractinea

Asterosmilia prolifera 1 100 only
Madracis asperula 1 100 only
Paracyathus pulchellus 3 100-800

Madrepora carolina 1 150 only
Thallamophyllia riiset 1 150 only
Balanophyllia sp. 1 150 only
Madracis myriaster 1 150 only
Deltoeyathus italicus 14 200-2650
Deltocyathus hexagonus 1 250-350

Schizocyathus fissilis 1 400 only
unidentified Zoanthidae 1 400 only
Anomocora fecunda 2 400-800

Deltocyathus calcar 1 600 only
Trocyathus rawsont 7 600 only
Caryophyllia berteriana 1 800 only
Pepanocyathus stimpsonii 1 800 only
Madrepora oculata 3 800-1200
Stephanocyathus (s.) diadema 5 800-1500
Caryophyllia ambrosia 15 800-1500
Stephanocyathus (0.) coronatus 2 1050 only
Enallopsammia profunda 2 1050-1200
Desmophyllum ceristigalli 1 1100-1200
Solenosmilia variablis 1 1100-1200
Caryophyllia polygona 1 1650 only

Antipatharia
unidentified Antipatharia 2 100-1000
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Table 43. ( I)

Alcyonaria:
Gulf of Mexico.

Pennatulacea found in the deep

( I) Inventory of sea pens in the Gulf of Mexico arranged by
depth of maximum population,.
A,
Total Depth
Stations Range
SPECIES
Pennatula sp. 1 100-200
Funiculina quadrangularis 12 150-1450
Protoptilum carpenteri 5 500-1200
Funiculina sp. 1 650-850
Umbellula sp. C 2 700-900
Umbellula sp. F 3 800-950
Umbellula sp. D 1 950 only
Umbellula sp. 3 1 950 only
unidentified Pennatulacea 2 950-1150
Stylatula antillarum 1 1100 only
? Anthoptilum sp. 5 1100-1450
Umbellula sp. 1 2100 only
Umbellula sp. B 1 2350 only
Umbellula lindahlii 1 2650 only
Umbellula sp. A 3 2650-3700

Table 44. ( 1) Alcyonaria:

Gulf of Mexico.

(1)

Alcyonacea found in the deep

Inventory of soft corals in the Gulf of Mexico
arranged by depth of maximum population.

A.
Total Depth
Stations Range
SPECIES

Swiftia korent 1 900-1000
Calyptrophora josephirae 1 900-1000
Chrysogorgiidae (axis) 1 950 only
Chrysogorgia elegans 8 500-1750
? Keratoisis (axis) 4 500-2250
Acanella eburnea 4 600-1300
? Acanella (basal disk) 10 600-2050
Acanella sp. 4 900-1250
[sididae 3 950-1300
Corallium 1 1650 only
axis of Adeanella or Lepidisis sp. 1 1000-1100
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Table 45. ( I) Hydrozoa found in the deep Gulf of Mexico.

( I) Inventory of hydroids in the Gulf of Mexico arranged by
depth of maximum population.

A.
Total Depth
Stations Range
SPECIES

unidentified Hydrozoa 1 400 only
Aeryptolaria conferta 1 400 only
Opercularella sp. B 1 750 only
? Opercularella sp. A 1 600 only
Thecocarpus bispinosus 1 400 only
Halecium SPp. 1 600 only
Eudendrium SPp. 2 600-750
Tubularidae 1 600 only
Cladocarpus flexuosus 4 800-1850

Table 46. Distribution of coelenterate species among zones.

Zone No. of Species
Shelf/Slope Transition (150-450 m) 16
Archibenthal Zone (475-950 m) 34
Upper Abyssal (975-2250 m) 27
Mesoabyssal (2275-3200 m) 4
Lower Abyssal (3225-3850) 1

175



Table 47. ( I) Bryozoa found in the deep Gulf of Mexico.

( I) Inventory of bryozoans in the Gulf of Mexico arranged by depth
of maximum population.

A. B.
Total Sum of Depth
Colonies Stations Range
at all Where (m)
Stations Species
Occur
SPECIES
Bugula sp. 1 1 50 only
Bracebridgia subsulcata 1 1 100 only
Reptadeomella violacea 2 1 100 only
Tremogasterina mucronata 3 1 100 only
Tremogasterina Sp. 1 1 100 only
Copidozoum tenuirostre 1 1 100 only
Celleporaria albirostris 2 1 100 only
Celleporaria sp. 17 1 100 only
Celletosta radiata 1 1 100 only
Cupuladria biporosa 30 1 100 only
Cleidochasma porcellanum 1 1 100 only
Cletdochasma contractum 1 1 100 only
Trypostega venusta 1 1 100 only
Mamillopora cupula 17 1 100 only
Hippopetraliella bisinuata 3 1 100 only
Stylopoma spongites 3 1 100 only
Parasmittina trispinosa 1 1 100 only
Steganoporella magnilabris 8 1 100 only
Hippoporidra edax 2 1 100 only
Cupuladria doma 97 4 50-750
Discoporella umbellata 2 1 100-750
Nellia oculata 1 1 3000 only
Table 48. Distribution of bryozoan species among zones.
Zone No. of Species

Shelf/Slope Transition (150-450 m)
Archibenthal Zone (475-950 m)
Upper Abyssal (975-2250 m)
Mesoabyssal (2275-3200 m)

Lower Abyssal (3225-3850)

O~ O NN
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Table 49. ( I) Brachiopoda found in the deep Gulf of Mexico.

( I) Inventory of brachiopods in the Gulf of Mexico arranged by depth of maximum

population.
A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range  of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)
Terebratulina cailleli 1 0 - 150 only 150
Argyrotheca barretti 4 5 20 150 only 150
Platidia anomioides 3 5 15 750 only = 750
Pelagodiscus atlanticus 8 5 40 2100-3850 3000
Chlidonophora incerta 114 22 2508 2150-3850 3700

Table 50. Distribution of species of Brachiopoda among zones.

No. of Species ' No. of Other
With Max. Pop. Species That
Zone in Zone Live in Zones Total
Shelf/Slope Transition
(150-450 m) 1 0 1
Archibenthal Zone
(475-950 m) 1 0 1
Upper Abyssal
(975-2250 m) 0 2 2
Mesoabyssal
(2275-3200 m) 1 1 2
Lower Abyssal .
(3225-3850) 1 1 2
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Table 51. ( I) Sipuncula found in the deep Gulf of Mexico.

( I) Inventory of sipunculids in the Gulf of Mexico arranged by depth of maximum
population.

A B C.

Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)
Golfingia sp. 4 (cf. misakiana) 1 5 5 150 only 150
Golfingia sp. 3 3 0 - 700 only 700
Sipunculus sp. 1 (cf. norvegicus) 63 45 2835 500-900 750
Golfingia catharinae 3 5 15 1100 only 1100
Golfingia flagrifera 23 10 230 1850-2750 1850
Golfingia sp. 2 (cf. flagrifera) 2 10 20 2750-3700 3200
Golfingia sp. 1 pieces 0 - 3750 only 3750
Phascolosoma sp. 1 1 5 5 3750 only 3750

Table 52. Distribution of species of Sipuncula among zones.

No. of Species No. of Other
With Max. Pop. Species That
Zone in Zone Live in Zones Total
Shelf/Slope Transition
(150-450 m) 1 0 1
Archibenthal Zone
(475-950 m) 2 0 2
Upper Abyssal
(975-2250 m) 2 0 2
Mesoabyssal
(2275-3200 m) 1 1 2
Lower Abyssal
(3225-3850) 2 1 3
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THE INFAUNA

Polzchaeta

One hundred thirty-seven species of polychaete annelid worms were collected by
the ALAMINOS from the shelf break to the abyss in the Northern Gulf of Mexico
(Table 53). These species were distributed among 11 orders and 28 families of
which the Maldanidae, Ampharetidae, Sigalionidae, Onuphidae, Eunicidae, and
Polyodontidae were the most speciose (Table 54). It is interesting to unote
that the leading four families belong to different orders (Table 55).

The maldanids are all tubicolous, with mud-walled tubes and are usually large
enough to appear in bottom photographs. They are common from the shelf to the
abyss but generally are more abundant in depths less than 1000 m (Table 54).
Ampharetids generally bear relatively long tentacles and thus resemble terebel-
lids. They are common in the deep Gulf, having a vertical distribution paral-
leling that of the maldanids. Both groups are most common in the Archibenthal
Zone. Sigalionids are scale worms that prefer muddy bottoms, particularly onmn
the outer shelf and in the Shelf/Slope Transition Zone. The onuphids are tubi-
colous and in such genera as Hyalinoecia and Nothria* carry their tubes around
as they plow through soft bottoms. So far as is known, onuphids are scaven-—
gers. Like the maldanids and ampharetids, they are most abundant in the Archi-
benthal Zone but do occur on the Abyssal Plain. The eunicids are generally
considered to be carnivores, and this is probably true of those species that
live on hard substrata, but those that live in the deep sea are more likely
omnivores that are able to scavenge upon detritus, as is evidenced from under-
water, in situ photographs (see Plate 9A). Like the sigalionids, the polyodon-
tids are scale worms that are more abundant in the Shelf/Slope Transition Zone
and are not represented on the Abyssal Plain. It is interesting to note that
suspension-feeding polychaetes such as serpulids and sabellids are represented
in abyssal depths, but all are very small unlike the deposit~feeding or scav-
enging types such as the maldanids. The distribution of polychaete species by
bathymetric zones is shown in Figure 56. Polychaetes of the families Onuphi-
dae, Oweniidae,and Polyodontidae are shown in their typical habitats in Plate
9, A, B, and C.

* These polychaetes live on very soft bottoms through which they plow in search
of food, often being almost completely buried. Because they obtain their
food beneath the water—sediment interface, it seems appropriate to regard
them as infaunal.
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Table 53. ( I) Polychaeta found in the deep Gulf of Mexico.
(IT1) Dominant species in rank order.

( I) Inventory of polychaetes in the Gulf of Mexico arranged by depth of maximum

population.
A. B. C.

Total Sum of  Product Depth Depth

Individuals Stations A x B Range of Max.

at all Where (m) Pop.

Stations  Species is (m)
Dominant
SPECIES (x5)

Nereis suceinea ? 0 - shelf only *
Nephtys verrilli ? 1 5 5 shelf only *
Lepidonotus sublevis ? 0 - shelf only *
Sthenelatis picta 11 5 55 shelf only *
Sthenelanella uniformis 2 5 10 shelf only *
Sthenolepsis sp. A 2 0 - shelf only *
Acoetes sp. 3 5 15 shelf-150 150
Polyodontes frons 1 0 - 150 only 150
Euarche tubifex 777 40 31080 150-200 150
Acoetes pacifica 8 5 40 shelf-200 200
Sthenolepis incisa ? 4 10 40 shelf-200 200
Polyodontes lupinus 9 10 90 shelf-400 200
Polyodontes sp. B 1 5 5 200 only 200
Chloeta viridis ? 1 5 5 200 only 200
Diplocirrus capensis 1 5 5 200 only 200
Protula tubularia 3 5 15 200 only 200
Sthenolepis sp. 1 5 5 200 only 200
Psammolyce flava 1 5 5 200 only 200
Ehlersileanira incisa 53 20 1060 150-600 250
Goniada norvegica 1 0 - 250 only 250
Asychis sp. C 1 0 - 250 only 250
Johnstonia sp. 2 0 - 250 only 250
Onuphis sp. B 1 0 - 250 only 250
Leanira alba 17 5 85 250 only 250
unidentified Serpulidae 2 5 10 250-300 300
Pherusa sp. 1 5 5 300 only 300
Salmacina sp. A 1 5 5 300 only 300
Vermiliopsis sp. A 1 5 5 300 only 300
Sthenelais sp. 1 0 - 350 only 350
Seoloplos rubra 5 5 25 350-900 350
Panthalis pacifica 21 10 210 250-600 400
unidentified Syllidae 12 5 60 300-400 400
Lumbrineris cf. latreilli 6 0 - 350-750 400
Eunice norvegica 22 0 - 400 only 400
Goniada sp. B 1 5 5 400 only 400
Orbinia sp. 1 5 5 400 only 400
Ophelina sp. A 11 5 55 400 only 400
Sabellastarte sp. 3 0 - 400 only 400
continued
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Table 53 continued A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)
Syllis sp. 2 0 - 400 only 400
Harmothoe sp. A 5 5 25 400-600 400
Maldane sarsi 24 10 240 400-750 400
Eunice floridana 49 5 245 400-900 400
Scoloplos sp. A 19 5 95 450 only 450
Melinna sp. ? 0 - 450 only 450
Diploeirrus Sp. 4 0 - 450-1150 450
Goniada sp. A 5 10 50 350-700 500
Panthalis sp. A 50 10 500 350-750 500
Ophelina cylindricaudata ? 2 5 10 400-650 500
Spiophanes cf. soederstromi 1 0 - 550 only 550
Rhamphobrachium agassizi 36 5 180 200-3250 600
Pista sp. 2 5 10 250-950 600
Nothria sp. A 52 40 2080 450-3250 600
unidentified Acoetidae 7 5 35 500-900 600
Myriochele sp. B 63 10 630 500-2750 600
Anobothrus sp. 1 0 - 600 only 600
Samythella elongata 6 0 - 600 only 600
Eunice sp. 2 0 - 600 only 600
Marphysa sp. 3 5 15 600 only 600
new genus Thelepinae ? 0 - 600 only 600
Nothria conchylega 12 0 - 600 only 600
Eusamytha sp. ? 1 0 - 600 only 600
Amage tumida 16 5 80 600-900 600
Harmothoinae sp. 2 3 0 - 600-950 600
Nereis sp. A 3 5 15 400-900 650
Melinna maculata ? 1 0 - 650 only 650
Marphysa sanguinea 1 0 - 650 only 650
Orbinia riseri 3 0 - 450-950 700
Loimia sp. ? 0 - 550-800 700
Sosane Sp. 5 10 50 600-950 700
Ninoe nigripes 2 0 - 650-750 700
Polydora websteri 3 5 15 500-700 700
Capitellidae sp. B 1 5 5 700 only 700
Goniada teres 1 0 - 700 only 700
Spiochaetopterus sp. 10 15 150 700-3100 700
Marphysa cf. bellii 5 10 50 600-750 750
Amphicteis gunneri 1 0 - 750 only 750
? Sabellides sp. 1 0 - 750 only 750
Liphonerus ambigua 1 0 - 750 only 750
Aphrodita sp. 1 0 - 750 only 750
near Notomastus 1 5 5 750 only 750
unidentified Lumbriclymeninae 8 5 40 750 only 750
Onuphis microcephala 5 10 50 400-3100 800
Phyllampharete longicirrata 3 5 15 750-900 800
continued
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Table 53 continued A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range  of Max.
at all Where (m) Pop.

Stations  Species is (m)
Dominant
SPECIES (x5)

Hyalinoecia cf. stricta 110 55 6050 400-1050 850
4sychis cf. gotoi 38 5 190 700-900 850
unidentified Chaetopteridae 149 25 3725 350-2750 900
Asychis byceps ? 2 5 10 750-900 900
Maldane sp. B 25 15 375 750-3250 900
Myriochele sp. A, n. species 68 50 3400 300-3550 950
Onuphis sp. A 44 15 660 350-950 950
Terebellides sp. 7 0 - 400-1150 950
unidentified Sigalionidae 3 10 30 550-1350 950
Notomastus latericeus 10 30 300 600-950 950
Lumbrineris sp. A 38 5 190 750-950 950
Lanice/Eupolymmia sp. 10 20 200 900-3100 950
Ampharetidae, n. genus 1 5 5 950 only 950
Eunice cf. schemacephala 1 0 - 950 only 950
Lysidice cf. ninetta 171 5 855 950 only 950
Asychis sp. (sensu stricta) 2 5 10 950 only 950
Paradiopatra cf. solenotecton 18 30 540 950-3850 950
Nephtys hombergi ? 5 5 25 200-1850 1000
Chloeia viridis 1 5 5 1050 only 1050
Hermodice carunculata 1 5 5 1050 only 1050
Drilonereis sp. A 2 0 - 700-1500 1100
Hyalinoectia tubicola 152 45 6840 600-3250 1150
Phyllodoce sp. 1 0 - 1150 only 1150
Spionidae sp. A 1 5 5 1150 only 1150
Glycera oxycephala 26 0 - 350-1200 1200
Nephtys phyllocirra 23 10 230 350-1200 1200
Nephtye paradoxa 26 10 260 950-1200 1200
Eunice pennata ? 2 5 10 750-1850 1300
Leanira n. 10 15 150 450-1500 1350
Leanira hystricis 18 15 270 750-2100 1400
Harmothoinae sp. 1 4 10 40 950-1400 1400
unidentified Ampharetidae 4 0 - 600-1450 1450
unidentified Terebellidae 2 5 10 1450 only 1450
Phalacrostemma cidariophilum ? 2 5 10 950-2250 1600
Asychis n. species 32 10 320 1450-1700 1700
Capitellidae sp. A 1 0 - 1700 only 1700
Spionidae sp. B 1 0 - 1700 only 1700
Onuphis sp. 4 0 - 500-3250 1850
Glycera tessellata 1 5 5 1850 only 1850
unidentified Oweniidae 2 0 - 700-3250 1950
unidentified Opheliidae 2 5 10 750-3400 2050
Travisia sp. ? 2 0 - 2150 only 2150
Maldane sp. 2 0 - 950-3450 2200
Travisia forbesii ? 3 5 15 950-3450 2200
Eunice pennata 14 10 140 800-2750 2750
continued
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Table 53 continued A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)
unidentified Lumbrineridae 6 5 30 2950 only 2950
unidentified Sabellidae 6 5 30 500-3100 3100
unidentified Maldaninae 1 0 - 3100 only 3100
unidentified Ampharetinae ? 0 - 3200 only 3200
unidentified Onuphidae 11 10 110 1100-3350 3250
Phyllochaetopterus sp. 1 5 5 3250 only 3250
Maldanella sp. 5 5 25 3250 only 3250
Eunoe sp. ? 1 0 - 3250 only 3250
Hyalopomatus langerhansi 1 5 5 3400 only 3400
Amelinna sp. 3 10 30 700-3650 3650

(II) Dominant polychaetes presented in rank order.
Depth of Peak Pop.

SPECIES (m)
Euarche tubifex 150
Hyalinoecia tubicola 1150
Hyalinoecia cf. stricta 850
Myriochele sp. A, n. species 950
Nothria sp. A 600
Ehlersileanira incisa 250

* Unknown
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Table 54. Survey of polychaete families found in the deep Gulf with a tabula-
tion of their species in vertical zones.

Number of Species in Zone
Total  Shelf/ Upper Lower
Family Species Slope Archibenthal Abyssal Mesoabyssal Abyssal

Maldanidae 13
Ampharetidae 12
Sigalionidae 12
Onuphidae 11
Eunicidae 10
Polyodontidae
Terebellidae
Opheliidae
Serpulidae
Polynoidae
Spionidae
Goniadidae
Lumbrinereidae
Flabelligeridae
Nephtyidae
Orbiniidae
Chaetopteridae
Capitellidae
Amphinomidae
Sabellidae
Syllidae
Glyceridae
Nereidae
Phyllodocidae
Aphroditidae
Arabellidae
Sabellariidae
Trichobranchidae
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Table 55. The distribution of polychaete families among orders. The most
speciose families in the deep Gulf of Mexico are ranked and under-
lined.

Phyllodocida Sabellida
3. Sigalionidae Sabellidae
6. Polyodontidae Serpulidae
Syllidae Capitellida
Nereidae 1. Maldanidae
Glyceridae Capitellidae
Nephtyidae Spionida
Phyllodicidae Spionidae
Aphroditidae Chaetopteridae
Polynoidae Amphinomida
Eunicida Amphinomidae
4. Onuphidae Flabelligerida
5. Eunicidae Flabelligeridae
Lumbrinereidae Orbiniida
Arabellidae Orbiniidae
Terebellida Opheliida
2. Ampharetidae Ophellidae
Sabellariidae Oweniida
Terebellidae Oweniidae
Trichobranchidae
Table 56. Distribution of species of polychaetes among zones.
No. of Species No. of Other
With Max. Pop. Species That
Zone in Zone Live in Zones Total
Shelf/Slope Transition
(150-450 m) 39 24 63
Archibenthal Zone
(475-950 m) 55 28 83
Upper Abyssal
(975-2250 m) 26 3 29
Mesoabyssal
(2275-3200 m) 5 18 23
Lower Abyssal
(3225-3850) 6 11 17
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Mollusca
Bivalvia

The list of deep Gulf of Mexico bivalves collected by the R/V ALAMINOS (Table
57) is somewhat incomplete due to an unfortunate loss of specimens during ship-
ment to the taxonomic specialist. A total of 73 species among 18 families are
listed. Among these, the palaeotaxodont families Malletiidae, Nuculanidae, and
Nuculidae, and the family Propeamussiidae are complete. The ensuing discussion
will therefore be biased toward data from these four families. Such a re-
stricted discussion is partly justified since the palaeotaxodontids, at least,
are the most abundant bivalve group in the deep Gulf below 500 m. The distri-
bution of the bivalves according to depth zones is shown in Table 58.

The glass scallops, Propeamussium sp. A and Propeamussium sp. C were the two
most abundant bivalves collected. The Propeamussium species apparently form
aggregations. Propeamussium sp. A was collected at 13 stations and an average
of 54 specimens per hectare were taken at stations where the species was found,
and the other members of the genus were collected in similarly high densities.
The benthic skimmer and 20-m trawl were the most efficient gear in sampling the
Propeamussiidae, probably because these animals are excellent swimmers and
could avoid the slower grabs and dredges. Glass scallops are carnivorous and
probably feed while swimming by sucking water and small crustaceans and other
small prey into the mantle. Other Propeamussium species identified from the
Gulf with their entire depth ranges and including records from outside the Gulf
(Thomas Waller, pers. comm., 1982)* are:

Propeamussium sp. A 677-1766 m
Propeamussium sp. B 475-1005 m
Propeamussium sp. C 715-1256 m
Propeamussium sp. D 364— 864 m
P. dalli (Smith, 1885) 183-1097 m

Dr. Waller is presently preparing a monograph of the Propeamussiidae and the
Pectinidae.,

The palaeotaxodont species are small, and unlike the glass scallops, were
sampled poorly by the skimmer since many specimens could easily pass through
the 6.4 mm mesh. Most stations with high recorded densities of palaeotaxo-
donts were sampled with the canvas—lined dredges.

Twenty-six species but relatively few live individuals (192 total) of Nuculani-
dae were collected. The Malletiidae was represented by 18 species and the
Nuculidae by 10, and two species from each of these families were dominant
bivalves of the deep—Gulf fauna. The malletiid Tindaria amabilis was wide-
spread throughout the Gulf although it seemed to be confined to a band between
100-1500 m. Stomach content analysis (James, 1972) suggested that T. amabilis
individuals less than 10 mm long fed rather selectively on foraminifera while
larger individuals were detritus feeders.

* U.S. National Museum of Natural History, Washington, D.C.
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The malletiid Neilo sp. A and the nuculids Brevinucula verrilli and Nucula
callicredemna were all dominant species having similar depth distributions.
Neilo sp. A was a very common medium-sized (4.8-13.0 mm) bivalve in the Meso-
and Lower Abyssal Zones. Large numbers of dead valves were often collected,
particularly in areas where iromstone occurred. The small nuculid Brevinucula
verrilli (2.4-4.9 mm) was the most abundant of the family and had a broad
geographic and bathymetric distribution in the Gulf. Live individuals were
collected from 1000 m depth and Knudsen (1970) recorded B. verrilli from as
shallow as 44 m depth, but these shallow records are probably “"abnormal™ and
possibly result from tramsport of the species upward by upwelling (Knudsen,
1979)., B. verrilli in this study was certainly most common in the Meso- and
Lower Ab§§sal Zones. Nucula callicredemna, a larger nuculid (3.1-18.9 mm) had
a bathymetric distribution very similar to both Neilo sp. A and B. verrilli.
Neilo sp. A and N. callicredemna were often collected together,

Figure 92 from James (1972) summarizes the vertical distribution of the 1live
palaeotaxodonts collected in the Gulf of Mexico. Five of these species were
recognized from other ocean basins as abyssal: Neilo bermudensis, Nucula
callicredemna, Brevinucula verrilli, Neilonella guineensis, and Pristigloma
nitens which supports the idea that the Gulf does indeed have an abyssal zone,
regardless of the higher bottom temperatures in the Gulf than in the other
basins (James, 1972).

The palaeotaxodonts which are the dominant bivalves below 1000 m, are all in-
faunal deposit feeders. Propeamussium is carnivorous and its distribution is
confined to the Archibenthal and Upper Abyssal Zones. These observations re-
flect the importance of feeding strategies among bivalves in relation to food
sources and abundance in the deep Gulf.
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Table 57. ( I) Bivalves found in the deep Gulf of Mexico.
(IT) Dominant species in rank order.

( I) Inventory of bivalves in the Gulf of Mexico arranged by depth of maximum
population.

A B. C

Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations Species is (m)
Dominant
SPECIES (x5)
Yoldia solenoides 8 live 0 - 150-400 200
42 valves 150-750
Nuculana acuta 45 live 15 675 150-250 200
187 valves 150-2450
Anadara cf. baughmani 1 live 5 5 200 only 200
Cardiomya striata 2 live 0 - 200 only 200
Nemocardium peramabile 21 live 5 105 200 only 200
25 valves 200 only
Aequipecten glyptus 26 live 25 650 200-250 200
many valves 200-250
Nuculana carpenteri no live - - - -
42 valves 200-3300
Astarte cf. nana 19 Tive 10 190 300-350 300
Anodontia cf. endentula 6 live 5 30 300-350 300
Cuspidaria rostrata 1 Tive 0 - 350 only 350
Nuculana hebes 3 live 0 - 350 only 350
17 valves 350 only
Phacoides filosus 5 live 5 25 350 only 350
Venericardia armilla 1 live 5 5 350 only 350
Nucula sp. A 3 live 5 15 350 only 350
5 valves 350-1700
Cardiomya sp. C 10 live 5 50 400 only 400
Amygdalum politum 44 Vive 20 880 400-750 400
24 valves 400 only
Nuculana platessa 2 live 5 10 400 only 400
3 valves 400-2450
Anodontia sp, 46 live 5 230 200-450 450
Verticordia cf, fischeriana 44 live 5 220 450 only 450
Propeamussium sp, D 44 Vive 10 440 550-750 550
14 valves 550-750
Nuculana solidifacta 14 live 5 70 600 only 600
Vesicomya sp, 4 live 5 20 600 only 600
Abra longicalis americana 82 live 20 1640 200-3350 700
375 valves 400-1450
Nuculana bipennis no live - - - -
7 valves 200-750
Nuculana concentrica no live - - - -
10 valves 750 only

continued
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Table 57 continued A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)
Nucula culebrensis no live - - - -
96 valves 400-2450
Capulus cf. galena 5 live 0 - 750-900 750
Propeamussium sp. B 1 live 0 - 900 only 900
fragments 700 only
Astarte nana 2 live 0 - 1000 only 1000
Nuculana sp. B no live - - - -
11 valves 750-1150
Malletia sp. B 2 live 0 - 1000 only 1000
Limopsis sp. 24 live 0 - 1000-1450 1000
3 valves 1400 only
Neilonella sp. B 1 Tlive 0 - 1000 only 1000
107 valves 750-2450
Yoldiella pachia 1 live 0 - 1000 only 1000
18 valves 1000-2450
Propeamussium sp. C 782 live 25 19550 800-1450 1050
65 valves 800-1050
Nuculana solidula no live - - - -
27 valves 1000-1150
Nucula pemambucensis 8 live 10 80 1000-1500 1150
11 valves 750-1700
Yoldiella quandrangularis 7 live 0 - 1000-1400 1150
144 valves 750-1700
Nuculana sp. A no live - - - -
51 valves 750-2450
Tindariopsis agathida 10 Tive 15 150 1000-1850 1150
301 valves 750-3100
Astarte cf. globula 4 live 0 - 1000-1250 1150
Nucula sp. B 2 live 0 - 1150 only 1150
10 valves 1000-1700
Nuculana semen no live - - - -
2 valves 1150 only
Limopsis galatheae 1 live 0 - 1250 only 1250
Nucula obliterata 1 live 0 - 1250 only 1250
3 valves 1000 only
Arca orbiculata 8 live 5 40 1000-2650 1250
Propeamugsium dalli 69 live 5 345 350-1350 1350
Propeamussium Spp. 517 live 45 23265 640-2100 1350
Cardiomya sp. B 3 live 0 - 1350 only 1350
Pteriidae 1 live 5 5 1350 only 1350
Limopsis pel,agica 115 live 35 4025 700-2000 1400
Abra sp. 4 live 0 - 1400 only 1400
15 valves 200-650
Tindaria amabilis 111 live 35 3885 1000-1500 1400
803 valves 750-1850
Pectinidae 6 live 5 30 1400 only 1400
continued
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Table 57 continued A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)
Cetoconcha sp. ? 6 live 0 - 200-2650 1450
Propeamussium Sp. A 648 live 45 29160 700-1500 1450
23 valves 700-1500
Limopsis aurita paucidentata 3 live 0 - 1450 only 1450
Netlonella sp. A 2 live 5 10 1000-2450 1750
27 valves 1000-3250
Poromya sp. 5 live 5 25 1850-2100 1850
Neilo sp. 2 live 5 10 2000 only 2000
Thyasira Sp. 1 live 5 5 2100 only 2100
Neilo bermudensis 3 live 5 15 2300 only 2300
5 valves 2300 only
Nucula fermandinae no live - - - -
1 valve 2450 only
Nuculana sp. C no live - - - -
2 valves 2450 only
Yoldiella mirmidina 1 Tive 5 5 2450 only 2450
2 valves 2450 only
Cyclopecten cf. hadalis 7 live 5 35 2450-2650 2450
Cardiomya sp. A 2 live 0 - 2650 only 2650
Neilo sp. B no live - - - -
179 valves 2750 only
Poromya tornata 23 Tive 5 115 2450-3350 3100
19 valves 3250 only
Brevinucula verrilli 110 live 40 4400 950-3500 3200
370 valves 950-3500
Tindariopsis aeolata 4 live 5 20 2800-3250 3200
10 valves 3100-3450
Pristigloma nitens 3 live 5 15 3200 only 3200
Yoldiella sp. A 1 live 0 - 3200 only 3200
Bathyarca asperula 63 live 15 945 1000-3350 3250
Nucula callieredemma 254 live 25 6350 2450-3750 3250
212 valves 2100-3750
Neilo sp. A 215 live 25 5375 2650-3750 3250
1796 valves 2650-3800
Cetoconcha bulla 105 1live 5 525 3000-3250 3250
15 valves 3250 only
Neilonella guineensis 13 live 10 130 3200-3550 3250
100 valves 3100-3650
Cardiomya Sp. 20 live 0 - 1000-3300 3300
Malletia sp. A 27 live 10 270 2100-3700 3300
105 valves 1100-3700
Cuspidaria glacialis 20 live 0 - 3300-3350 3300
Tindaria SPp. A no live - - - -
13 valves 2550-3450
continued
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Table 57 continued
(I1) Dominant bivalves presented in rank order.
Depth of Peak Pop.

SPECIES (m)
Propeamussium Sp. A 1450
Propeamussium SPp. 1350
Propeamussium Sp. C 1050
Nucula callieredemna ' 3250
Neilo sp. A 3250
Brevinucula verrilli 3200
Limopsis pelagica ‘ 1400
Tindaria amabilis 1400
Abra longicalis americana 700

Table 58. Distribution of species of bivalves among zones.

No. of Species No. of Other
With Max. Pop. Species That
Zone in Zone Live in Zones Total
Shelf/Slope Transition
(150-450 m) 18 3 21
Archibenthal Zone
(475-950 m) 6 8 14
Upper Abyssal
(975-2250 m) 29 5 34
Mesoabyssal
(2275-3200 m) 9 11 20
Lower Abyssal
(3225-3850) 8 4 12
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Figure 92.
Gulf of Mexico.

Vertical distribution of live palaeotaxodont specimens from the

(From James, 1972).
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Scaphopoda (Tusk Shells)

Seventeen species of scaphopods are listed in Table 59, although live individu-
als of only 10 species were actually collected. Nine of these 10 species are
of the genus Dentalium. Some of these scaphopods, particularly the deeper
occurring species, cover quite a bathymetric span. Among the dominant species,
Dentalium perlongum (live) had the greatest depth range of of 2400 m, while D.
meridionale and D. callithrix had ranges of 1600 m and 1100 m, respectivei§;
These three species were the only scaphopods of which numerous live individuals
were taken. All three are upper— and mesoabyssal species, and have broad geo-
graphic ranges as well. The distribution of scaphopod species by bathymetric
zones is shown in Table 60.

Scaphopods are actually infaunal burrowers. They burrow head first into the
sediment and feed on microscopic organisms, usually forams, from the surround-
ing water and sediment. Few specifics are known of the ecology of deep-—sea
scaphopods (e.g. their predators or reproductive patterns), but their shells
were often collected in great numbers from much shallower and deeper than the
ranges of the live individuals. Hence it would be helpful to have better know-
ledge of the live scaphopod distribution, in order to discern whether the abun-
dant scaphopod shells are relicts of past populations or displaced deposits by
currents, slumping, turbidity currents, and other transport processes.
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Table 59.

( I) Scaphopoda found in the deep Gulf of Mexico.
(II) Dominant species in rank order.

( I) Inventory of tusk shells in the Gulf of Mexico arranged by depth of maximum
population.

A. B. C.
Total Sum of  Product Depth Depth
Individuals Stations A x B Range  of Max.
at all Where (m) Pop.
Stations  Species is (m)
Dominant
SPECIES (x5)
Fessidentalium floridense 1 live? 5 5 100 only 100
Dentalium stenoschizum 4 live 10 40 150-200 200
1 shell 200 only
Dentalium semistriolatum no live - - - -
1 shel} 200 only
Dentalium ceratum 1 Tive 0 - 300 only 300
4 shells 100-300
Laevidentalium callipeplum no live - - - -
3 shells 650 only
Cadulus sp. no live - - - -
365 shells 200-1150
Dentalium circumeinctum 1 live 5 5 950 only 950
278 shells 350-2200
Entalina platamodes ? no live - - - -
10 shells 950-1150
Entalina sp. no live - - - -
8 shells 950-1150
Pulsellum pressum 6 live 0 - 1000 only 1000
203 shells 200-1400
Dentalium perlongum 162 live 105 17010 900-3300 1000
716 shells 200-3500
Dentalium obscurum ? no live - - - -
4 shells 750-1350
Dentalium laqueatum 3 live 5 15 100-1400 1400
33 shells 100-3700
Dentalium carduum no live - - - -
1 shell 1750 only
Dentalium callithriz 18 live 25 450 1350-2450 2000
688 shells 950-3500
Dentaliwm ensiculus 5 live 15 75 2100-3300 3200
47 shells 1000-3300
Dentalium meridionale 174 live 25 4350 1750-3350 3250
305 shells 1650-3350

(II) Dominant tusk shells presented in rank order.

SPECIES

Depth of Peak Pop.
(m)

Dentaliwn perlongum
Dentaliwn meridionale
Dentalium callithrix

1000
3250
2000
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Table 60. Distribution of species of Scaphopoda among zonmes.

Zone

Shelf/Slope Transition

(150-450 m)

Archibenthal Zone
(475-950 m)

Upper Abyssal
(975-2250 m)

Mesoabyssal
(2275-3200 m)

Lower Abyssal
(3225-3850)

No. of Species
With Max. Pop.
in Zone

No. of Other
Species That
Live in Zones

Total

10

12
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PLATE 1

ASTEROIDEA
(Starfish)

The asteroids typically do not have arms that are sharply demarcated from the

central disk.
this plate (viz., "B"

and "D").

either gastropods or bivalves.

Dipsacaster antillensis. Shown

is the feeding impression made
by this typical asteroid. Be~-
longing to the family Astropec-
tinidae, this species burrows
easily into the sediments 1in
search for bivalves. The depth
is 3678 m in the Lower Abyssal
Zone of the central Gulf.

Scale 0.6 x 0.8 m.

Dipsacaster antillensis. This

photo shows the starfish embed-
ded in sediments. The depth is
2697 m in the Upper Abyssal Zone
of the western Gulf.

Scale 0.6 x 0.8 m.
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B.

That is true of some deep-sea species but not of two shown on
Starfish commonly feed on molluscs, usually

Midgardia xandaros. In at least

three ways this brisingid is an
atypical starfish. First, it is
the largest known. Second, it
has the form of an ophiuroid,
i.e., its arms are slender and
sharply marked off from the cen-
tral disk. Third, as this photo
indicates, it is a suspension-
feeder; feeding much as do some
crinoids. The depth is 549 m in
the Archibenthal Zone of the
western Gulf.

Scale 0.6 x 0.8 m.

Zoroaster fulgens. This star-
fish belongs to the family Zoro-
asteridae all of which occur in
deep water. They also prefer
muddy bottoms, such as shown
here. The depth is 2213 m in
the Upper Abyssal Zone of the
western Gulf.

Scale 0.7 x 0.8 m.







PLATE 2

ECHINOIDEA

(Sea-urchins)

The sea—urchins of the deep sea differ from those in shallow water primarily in
They tend either to be leathery or

the degree of calcification of the body.
with very thin-walled tests.

tube feet.

A,

Phormosoma placenta. This is

one of the most common off-shelf
sea-urchins in the Gulf of Mexi-
co. Its test is leathery. As
is true of many echinoids it
travels in loosely organized
groups or herds. Note the stip-
pling of sediments by the tube
feet. The depth is 800 m in the
Archibenthal Zone of the western
Gulf. Scale 0.5 x 0.7 m.

Unidentified echinoid. This sea-
urchin is found primarily on car-
bonate sediments where plant

debris has settled on the bottom.
The depth is 752 m in the Archi-

benthal Zone of the eastern Gulf

in the DeSoto Canyon.

Scale 0.9 x 1.1 m.
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B.

Otherwise they have typical movable spines and

Hygrosoma petersi. This leath-
ery sea-urchin is far less com—-
mon in the Gulf than Phormosoma.
It 1s 1large and dark purple.
The depth is 2122 m in the Upper
Abyssal Zone of the eastern
Gulf. Scale 1.6 x 2.0 m.

Plesiodiadema antillarum. This
sea—urchin is abundantly repre-
sented in the benthic fauna of
the deep Gulf. It is one of the
smallest of the group although
it has relatively long spines.
The depth is 1353 m in the Upper
Abyssal Zone of the western
Gulf. This species 1is usually
common where pteropod shells and
plant debris gather on the bot-—
tom. Scale 1.0 x 1.2 m.







OPHIUROIDEA

PLATE 3

(Brittle and Serpent Stars)

The serpent stars in these photographs depict well the typical morphology of
the Class Ophiuroidea of the Phylum Echinodermata in that the arms are sharply
demarcated from the central disk.

Ophiomusium planum. This ser-
pent star was photographed in
the act of searching for food.
Note the tips of three arms are
buried in the sediments. The
depth is 2214 m in the Upper
Abyssal Zone of the western
Gulf, Scale 0.5 x 0.7 m.

Ophiomusium planum. Having

located its prey, this serpent
star 1s apparently in the pro-
cess of engulfing it. It is
known to feed on crustaceans and
bivalves, some valves of which
are scattered in the sediment.
The depth is 2214 m in the Upper
Abyssal Zone of the western
Gulf, Scale 1.0x 1.2 m.
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Ophiomusium planum. This ser-

pent star was photographed in a
stance characteristic of this
genus. Note the fecal casting
of a holothurian 1in the upper
right., The depth is 3248 m in
the Mesoabyssal Zone of the
eastern Gulf,

Scale 0.5 x 0.7 m.

Ophiernus sp. Very little is
known about the feeding habits
of this species. The depth is
549 m in the Archibenthal Zone
of the western Gulf.

Scale 0.7 x 0.9 m.






HOLOTHUROIDEA
(Sea Cucumbers)

PLATE 4

If any group of animals can be said to be typical of the deep sea, the Holo-
thuroidea would have to be a first choice.
skeleton has been reduced to microscopic spicules or plates embedded in the

body wall or are absent entirely.
of calcification in cold water.

found in the Gulf.

Psychropotes semperiana. This

elasipod has a moderately well-
developed tail-like appendage.
As is true of all elasipod holo-
thurians this species is only
found very deep. The depth is
3676 m in the Lower Abyssal Zomne
of the western Gulf, actually on
the Sigsbee  Abyssal Plain.
Scale 0.8 x 1.0 m.

Psychropotes cf. longicauda. As

its name implies this elasipod
species has a very long caudoid
appendage. One can see by the
change of color of the sediments
where it has been feeding. The
depth 1is 3750 m in the Lower
Abyssal Zone of the western
Gulf. Scale 0.8 x 1.0 m.
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In part this is because their endo-

Thus, they do not have to face the problem
Both benthic and pelagic sea cucumbers are

Psychropotes depressa. This

elasipod has only a small caud-
oid appendage. It is confined
to deep water. The depth 1is
3667 m in the Lower Abyssal Zone
of the western Gulf.

Scale 1.8 x 2.3 m.

Deima validum. This elasipod

differs from most others by hav-
ing a hard encrusted surface of
thin plates. The depth is 1000
m in the Upper Abyssal Zone of
the western Gulf.

Scale 2.2 x 2.8 m.






PLATE 5

HOLOTHUROIDEA continued
(Sea Cucumbers)

Bathyplotes pourtalesi. This
sea cucumber is not an elasipod.
Rather it belongs to the order
Aspidochirota that contains many
of the shallow~water species.
However, the family Synallacti-
dae to which Bathyplotes belongs
contains several other genera
found in the Gulf, e.g., Paelo-
patides, Pseudostichopus, and
Mesothuria. The depth is 925 m
in the Archibenthal Zone of the
western Gulf.

Scale 2.2 x 2.8 m.

Pelagothuria sp. This is a

pelagic elasipod. Many of the
individuals of this genus previ-
ously taken were netted at the
surface. 1Its body is completely
devoid of spicules or plates.
The depth is 2200 m in the west-
ern Gulf.

Scale 0.7 x 0.9 m.
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Benthodytes typica. This elasi-
pod is the most common sea cu-
cumber in the deep water of the
Gulf. The depth is 2213 m in
the Upper Abyssal Zone of the
western Gulf,

Scale 0.7 x 0.9 m.

Pseudostichopus sp. An arched
organism incrusted with shells
and foraminiferans, which is a
synallactid sea cucumber. Note
its trail. The spheroid object
by it from which lines are radi-
ating is a large protozoan (Pro-
tista) with trails made by its
pseudopods. It is in the order
Xenophytophoria and the family
Cerelasmidae. The depth is 2213
m in the Upper Abyssal Zone of
the western Gulf.

Scale 0.7 x 0.9 m.







The Crustacea play a very important role in the deep-sea ecosystem.
natantians shown here in "A"

PLATE 6

CRUSTACEA

and

"C "

are carideans.

The
These forms feed on

bivalves, polychaetes, and other crustaceans and in turn are fed on by fishes.

A’

Glyphocrangon nobilis. Before

taking this photo, it was assum-—
ed that these heavy-bodied cari-
deans never left their burrows.
In this photo, however, we see
that they are capable of rapid
movement., The clues 1in this
photo indicate that they bound
along making slash marks in the
bottom. The depth is 1234 m in
the Upper Abyssal Zone of the
western Gulf.

Scale 0.4 x 0.5 m.

Nematocarcinus rotundus. This
species 1is the most abundant
caridean in the deep Gulf. The
source of the burrow systems
seen here is unknown, but it is
suspected that they were made by
eels. The depth is 1110 m in
the Upper Abyssal Zone of the
western Gulf,

Scale 0.5 x 0.7 m.
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Glyphocrangon nobilis. The bur-
row system of this species is
shown in this photo. Here we
see the characteristic circlet
of burrows of this caridean. It
is likely that they are coloni-
al. The depth, as in "A", is
1234 m in the Upper Abyssal Zone
of the western Gulf.

Scale 0.7 x 0.9 m.

Nephropsis aculeata. This deep-

sea lobster belongs in the fami-
ly Nephropidae. It burrows but
the system is not shown in this
photo. The fish to the left is
a macrourid or rat-tail. The
depth is 549 m in the Archiben-
thal Zone of the western Gulf.
Scale 0.4 x 0.6 m.






PLATE 7

CHARACTERISTIC FISHES

The fishes shown in these photos represent several important types in ecosys-

tems of the Gulf of Mexico.

in these photos are demersal types.

Gadidae. This gadid apparently
feeds on benthic infaunal organ-
isms which it uncovers with its
modified fins. Movies taken of
these fishes in the Gulf show
them stirring up large clouds of
sediment. The depth is 549 m in
the Archibenthal Zone of the
western Gulf.

Scale 0.3 x 0.4 m.

Synaphobranchidae. The synapho-
branchid eels play a very impor-
tant ecological role in the Up-
per Abyssal Zone of the Gulf.
They feed upon crustaceans. The
depth is 1300 m in the eastern
Gulf below DeSoto Canyon.

Scale 1.5 x 1.9 m.
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The abundance of fishes in an area is perhaps the
most significant indication of the benthic production at the site.

The fishes

Chaemeridae. Although the chae-
merids are not as abundant in
the Gulf as gadids, they do play
a significant trophic role in
the benthic ecosystem. The
depth is 549 m in the Archiben~
thal Zone of the western Gulf.
Scale 0.3 x 0.4 m.

Macrouridae. The rat-tails are
among the most abundant and
characteristic fishes in the

Upper Abyssal Zone of the Gulf.
This one is living at a depth of
1569 m in the eastern Gulf below
DeSoto Canyon.

Scale 1.5 x 1.9 m.






A.

PLATE 8

PROTOZOA, SPONGES, COELENTERATES

A giant protozoan in the order
Xenophytophoria and family Cere-
lasmidae. They are common on
soft bottoms in deep water. The
radiating marks are traces made
by feeding pseudopods. The
depth is 1569 m in the eastern
Gulf below DeSoto Canyon.

Scale 1.5 x 1.9 m.

A sea pen taken at a depth of
1234 m in the Upper Abyssal Zone
in the western Gulf.

Scale 0.7 x 0.9 m.

210

B.

A cup sponge taken at a depth of
2213 m in the Upper Abyssal Zone
of the western Gulf.

Scale 0.5 x 0.7 m.

Chrysogorgia elegans. This gor-

gonian coral is the exclusive
home of the uroptychid crusta-
cean Uroptychus nitidus. The
depth is 824 m in the Archiben-
thal Zone of the western Gulf.
Scale 0.5 x 0.7 m.







Polychaete annelids are of crucial importance to deep-sea ecosystems.
primarily deposit-feeders and carnivores.

PLATE 9

POLYCHAETES AND AN OCTOPUS

Onuphidae. This onuphid poly-
chaete is believed to belong to
the genus Nothria. It lives in
a mud tube that often resembles
the fecal deposits of sea
cucumbers. The depth is 3722 m
in the Lower Abyssal Zone of the
Sigsbee Abyssal Plain's eastern
extension at 91°04'W longitude.
Scale 0.7 x 0.9 m.

Polyodontidae. 1In this photo we
see the tube, burrow, and forag-
ing trails of a polychaete be-
longing to the family Polyodont-
idae. The depth is 3678 m in
the Lower Abyssal Zone of the
central Gulf.

Scale 1.5 x 1.9 m.
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They are

They are among the most important
nacrofauna on the Sigsbee Abyssal Plain, as indeed, they are on the continental
shelf,

Oweniidae. This oweniid poly-
chaete 1is very common on the
Sigsbee Abyssal Plain. They are
very active worms foraging over
relatively large areas of the
seabed. The depth is 3722 m in
the Lower Abyssal Zone of the
central Gulf.

Scale 0.5 x 0.7 m.

Octopus. Octopi are generally
strict carnivores, usually feed-
ing on shellfish. Deep-sea
octopi are fed upon by fishes,
particularly eels. The individ-
ual in this photo has just re-
leased a shot of ink. As is
well known in the case of shal-
low—water octopi the ink presum-
ably narcotizes the olfactory
sense of the eels. Since eels
generally have poor eyesight,
the octopi can escape. The
depth is 925 m in the Archiben-
thal Zone of the western Gulf.
Scale 2.4 x 3.0 m.






5. DEEP BENTHIC ECOSYSTEMS: ZONATION AND FAUNAL ASSEMBLAGES

DEFINITIONS: COMMUNITIES VERSUS FAUNAL ASSEMBLAGES

Although it is acceptable to use the terms community and faunal assemblage
interchangeably, it has been the practice in this study to use assemblage as
the word of choice. Upon its application to ecology the word "community" car—
ried with it the implication of integration of species actions, involving
interdependencies beyond the predator—-prey relationship. In a later time,
Krebs (1972) joined the two words in an operational definition saying simply
that a community may be thought of as “"any assemblage of populations of living
organisms in a prescribed area or habitat.” Fager (1963) anticipated the prob-
lem of proving interdependencies and felt it best to state, "a community is any
group of species which are often found living together.” The essential point
to keep in mind is that in a community one is dealing with populations of
organisms that together make up the faunal assemblages of coincidental species
that exhibit a high enough degree of recurrence in similar habitats as to pre-
clude the conclusion that they are simply randomly assembled collections of
species. Accepting these guidelines, we agree with Menzies et al., (1973) when
they say "Obviously we accept the existence of communities of organisms in the
sea as a reality —-——-,"

At the present level of development of deep—sea biology, the acceptability of
the above definitions is heightened by the fact that neither one of them puts
any limit on the size of communities nor does either one require that attempts
be made to include every species that lives in the habitat. This is important
to marine benthic studies where species richmess can be high and the availabil-
ity of species-level taxonomic expertise may be low. Moreover, the shift from
pelagic to benthic environments, the large range of size from meiofauna to
megafauna, extreme differences in mobility of the constituent species, and
changes in the texture of the seabed demand that several sampling techniques be
employed if any reasonable approximation of a "complete" representation of the
constituents of a marine community is to be achieved. The descriptions of the
faunal assemblages in the following pages is limited to macro— and megafaunal
components that for the most part were captured by means of dredges or trawls.
Even so, sampling problems in deep water could easily dissuade one from at-
tempting to discuss deep—benthic assemblages except for the fact that after
gaining experience one cannot but be impressed by the observation that when the
catch of a trawl or dredge from a particular isobath or habitat is laid out on
the deck it is similar to but not identical with recurrent groups of species
taken previously by the same gear. Rowe and Haedrich (1979) recognize this
fact when they say referring to faunal assemblages of the slope -—--." Despite
their restricted vertical range, these populations usually extend great dis-—
tances along isobaths. This means that slight changes in depth across conti-
nental slopes result in radical changes in what lives there, but over extensive
distances along a depth contour the composition of a community is altered very
little."

In the present study we have found, as have others elsewhere, that animal taxa
are congregated in such a way that the fauna can be subdivided by statistical
criteria into assemblages arranged in vertical depth zones. 1In fact, we have
established five faunal zones from the shelf to the abyss in the northern Gulf
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(Table 61, right-hand column). These conform reasonably closely to those
established by Menzies et al., (1973) for the Northwest Atlantic Ocean, as
shown in the left-hand column of Table 61. The principal difference is seen to
be in the depth of the shelf break, some 246 m in the Atlantic and 125 to 150 m
in the Gulf. Thus, we have established a Shelf/Slope Transition Zone above the
Archibenthal Zone. Note also in Table 61 that there are reasonably distinctive
subdivisions of the Archibenthal and Mesoabyssal Zones that we refer to as
horizons.

Table 61. Comparison of Northwest Atlantic and Gulf of Mexico faunal zomes.

Northwest Atlantic Zones Gulf Physiography Gulf of Mexico Zones
(Menzies et al., 1973)
Shelf Continental Shelf Shelf
(0-246 m) (0-125 m) (0-125 m)
Shelf/Slope Transition
(150-450 m)
Archibenthal Zone Archibenthal Zone
(445-940 m) Horizon A
(475-750 m)
Horizon B
(775-950 m)
Continental Slope
(150-2700 m)
Upper Abyssal Upper Abyssal
(940-2635 m) (975-2250 m)
Mesoabyssal Mesoabyssal
(2635-3330 m) Horizon C

(2275-2700 m)
Horizon D
(2725-3200 m)

Continental Rise
(2700-3400 m)

Lower Active Abyssal Abyssal Plain Lower Abyssal
(3330-4800 m) (3400-3840 m) Active East
(3225-3850 m)
Tranquil West
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DENDROGRAM CONSTRUCTION

BASIS

The dendrogram (Figure 93) was based on a clustering technique applied to faun-
al similarity between isobaths. Because of the bias in sampling toward the
megafauna and macrofauna, only data on these larger groups (fishes, crusta-
ceans, and echinoderms except Crinoidea) were used in the calculations.

This dendrogram is based upon the index of similarity I, which is calculated by
using the value

2
2ab-(a+b)j

where a and b are the respective number of species in two samples and j is the
number of species common to both samples. Mountford (1962) derived the index,
based on logarithmic-series distribution, and showed it to be less dependent on
sample size than earlier ones. This method tends to classify stations into
groups of similar stations on the basis of the fauna collected at each and
makes use not only of the index of similarity between a pair of single sta-
tions, but also of an index of similarity between two groups of stations. The
index between a station B and a group composed of Al and AZ is defined as

I(AjAp;B) = I(A;B) + I(A,B)
2

where I(AIB) is the index of similarity between the pair of stations A, and
B; and, in general, the index of similarity between a Station B and a group
composed of m stations is defined as

I(AI’AZ"’Am;B) = I(AlB) + I(AZB)... + I(AmB)

m

The index between a group composed of stations Ay and A, and a second group
composed of stations Bl and BZ is

I(A A

1 2;Ble) = I(AIBI) + I(Ale) + I(AZBl) + I(AZBZ)

4

In general the index between groups Al’ AZ"“Am and Bl’ BZ""Bm
is defined as

1

mn i

n~mg
s

1 j=1 I(AiBj)

A table of the indices (Figure 94) shows the similarity of the designated fauna
between the various isobaths. The highest index of similarity was between the
two deepest isobaths, 3800 m and 3850 m. The indices of similarity naturally
become progressively lower between isobaths that are further and further apart.
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For example, absolutely no faunal similarity exists between the 150 m and 1500
m isobaths, or between the 850 and 3800 m isobaths. Further examination of the
table reveals that faunal similarity between consecutive isobaths increases
with depth; that is, there is a slower rate of change in the fauna with in-
creasing depth. This point is more dramatically reflected by construction of a
dendrogram. :

The indices of similarity between the various isobaths and/or groups of iso-
baths that provided the data for construction of the dendrogram are presented
in rank order in Table 62.

INTERPRETATION

The dendrogram (Figure 93) assists one in discerning those "critical™ depths
along the slope, rise, and abyssal plain where apparent changes in the fauna
occur. Two pronounced faunal breaks seem to occur within the upper 1000 m, omne
between 450 and 500 m and another at the 950-1000 m line. A less pronounced
break also occurs between 750 and 800 m, the point of separation between Hori-
zons A and B. The closely spaced separations reflect the rapid changes in
fauna on the upper slope as compared to the deeper aspects of the Gulf. The
dendrogram and the distribution of similarity index values appear to support
the conclusion that there are four faunal assemblages on the continental slope
and that two of them, viz., the Archibenthal and Mesoabyssal Zones, have less
closely linked horizons. We note also that the Lower Abyssal Zone appears to
incorporate most of the continental rise as well as the abyssal plain. The
separation of the latter zone into Active East and Tranquil West subdivisions
is based in part on the demonstrated strong bottom currents in the east and
their apparent absence in the west. As has been pointed out by Rowe and
Haedrich (1979) a universal feature in the distribution patterns of the slope
fauna is the tight zonation, as suggested by the relatively large number of
subsets in the slope cluster of Figure 93. 1In TerEco's earlier report on the
upper slope fauna (Pequegnat et al., 1976) it seemed likely from examination of
the dendrogram in that report that at least one additional true slope assem—
blage occurs at depths below 1050 m. This prediction is clearly borne out by
the construction of the present dendrogram. Note also that the subsets coin-
ciding with the rise are more closely spaced than those on the Sigsbee Abyssal
Plain, which is an area of considerable monotony.

The composition of the fauna on the continental slope is not wholly unique,
sharing species on its upper reach with the continental shelf and on its lower
part with the continental rise. Nevertheless, as a whole the slope clearly
represents a distinctive biological province. Its base, however, may vary in
depth from ocean to ocean. Rowe and Haedrich (1979) as well as Rex (1981) mark
it at around 2000 m in the North Atlantic. In the Gulf, however, our work as
well as that of Uchupi (1967) puts its lower limit at between 2900 and 3200 m
(Figure 93). In either event the boundary marks a change in gradient and,
proceeding seaward, by a gradual shift to greater and greater pelagic contribu-
tions to the sediments. Whereas Sanders and Hessler at one time (1969) believ-
ed there was a uniform and gradual replacement of species without distinct
boundaries down the slope and across the rise, our work in 1976 and the present
report, as well as the work of Mills (1972) and Menzies et al., (1973) show
that even the mobile megafauna of the slope conform to a statistically created
zonal pattern. In this connection we note also that Rowe and Haedrich (1979)
present clear evidence for tight zonation of the megafauna on the continental
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Table 62.

PANK

10

11

17

18

19

20

21

22

23

24

ISOBATHS

3800
3850

3500-3600-3650-3700
3750

3500
3550-3750

3400
3450

3400-3450
3500~-3750

3350
3400~3750

3350-3750
3800-3850

3300
3350-3850

300
350

2850
2900
2950

3150
3200

2800
2850-2950

2800-2950
3000

2800~3000
3050

2800-3050
3100

1150
1200

2550
2600

2800-3100
3150-3200

2400
2450

2550~2600
2650

1550
1600

2550-2650
2700

550
600

2300
2350

2400-2450
2500

INDEX OF SIMILARITY

2.0

1.0

.8727

L4583

.3722

.2267

.1825

.0860

.0780

.0773

.0767

.0728

.0679

.0674

.0637

.0591

.0590

.0558

.0550

.0549

.0535

.0529

.0522

0514

.0510
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27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

29

45

46

47

48

49

50

1SOBATHS

1550-1600
1650

1100
1150-1200

1550-1650
1700

1300
1350

2400-2500
2550-2700

1900
1950

2800-3200
3250-3850

2750
2800-3850

1250
1300-1350

1450
1500

1900-1950
2000

400
450

2200
2250

1550-1700
1750

1400
1450-1500

2300-2350
2400-2700

250
300-350

1800
1850

2300-2700
2750-3850

1800-1850
1900-2000

1400-1500
1550-1750

2150
2200-2256G

1800~2000
2050

1100-1200
1250-1350

850
900

Isobaths and their indices of similarity, in rank order, which
provided data for comnstruction of the dendrogram.

INDEX OF SIMILARITY

L0474

.0470

.0468

-0465

.0451

0449

.0438

.0418

.0415

.0414

.0405

.0393

.0392

0381

.0375

.0355

.03491

.03488

.03380

.0335

.0331

.0298

.02972

02967

.0281



Table 62 continued

RANK

51

53

54

56

57

58

59

60

61

62

63

64

65

66

87

68

69

1SOBATHS

550-600
650

250-350
400-450

1000
1050

1800~2050
2100

1400-1750
1800-2100

700
750

800
850-900

500
550-650

1400-2100
2150-2250

1000~1050
1100~1350

800-900
950

500—-650
700-750

150
200

1000~1350
1400-2250

1000-2250
2300-3850

150-200
250-450

500-750
800-950

150-450
500-950

150-950
1000-13850

INDEX OF SIMILARITY

.0275

.0262

.0254

L0247

.0233

.0229

.0213

.0208

.0177

0176

.0152

.0143

.0125

.0124

.0117

.00833

.00831

. 0040

.0016
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slope. Gardiner and Haedrich (1978) also found and designated zonation in the
total megafauna above 3000 m, but below that depth the boundaries were indis-
tinct if present at all. We find very much the same situation in the Gulf
below about 3200 m. This, however, is to be expected because gradients of all
physical parameters, including pressure, have leveled off drastically as com-
pared with any part of the slope but especially with regard to the escarp-
ments.

SPECIES COMPOSITION OF THE FAUNAL ASSEMBLAGES

As noted earlier, the present study deals with faunal assemblages, occurring in
offshelf waters, but some attention must be given to their relationships with
the continental shelf if for no other reason than to gain perspective on the
importance of similarities and differences between shelf and offshelf assem—
blages. Since, however, a detailed description of the shelf assemblages was
given in Pequegnat et al., (1976), only a brief mention will be made of them
here.

SHELF ASSEMBLAGES

The continental shelf of the northern Gulf appears to provide ecological niches
for three major groupings of organisms, some of which change habitats while
completing their life-cycles or when as adults they respond by migratiom to
very evident seasonal changes of temperature. Seaward of the estuary, we
recognized three assemblages:

1) Inner Shelf Assemblage (Intertidal to 50-70 m depth).

All of the fishes (except the shoal flounder) and the penaeid
shrimps are intimately associated with the estuaries of the
Gulf. Many of the fishes move into deeper waters offshore in
winter and then return to the inner shelf area in summer.
This is clearly a response to some direct and indirect ef-
fects (food supply) of temperature.

2) Outer Shelf Assemblage (from 50-70 m to 118 m or so).

The fishes characteristic of this assemblage are never asso-
clated with the estuaries, and they tend to have less season-
ality in their abundance.

3) Shelf/Slope Transition (from 118 m to as much as 450 m).

This zone's assemblage appears to be easily separable into

- two groups, but they are not sufficiently distinctive as to
warrant separate names. Nor do we deem it advisable to tag
the differences as horizons. Rather in the earlier report
Pequegnat et al., (1976) we discussed the more shelf-oriented
subset assemblage, whereas in the present report we shall
deal exclusively with the deeper group as noted below. The
fishes of the shallower groups are caught in commercial quan-
tities on the shelf but they also range down some distance on
the slope. Even these species are not associated with the
estuaries.
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SLOPE, RISE, AND ABYSSAL PLAIN ASSEMBLAGES

Shelf/Slope Transition Zone (150-450 m)

Demersal fishes are certainly the hallmark of this zone. Coupling this with
the rich group of asteroids and brachyurans, the majority of which are preda-
tory, it appears that this is a very productive part of the benthic environ-
ment. Note that 90 species of demersal fishes were collected here and perhaps
even of greater interest is that over two-thirds of them reach their maximum
populations in the zone. Gastropod mollusks and polychaete annelids are also
well represented in this zone. Noteworthy for their paucity are the sea cucum—~
bers; contrariwise the Brissopsis group of sea-urchins are extremely abundant.

Demersal Fishes

Species with Maximum Population in Zone
(first 10 species in rank order)

1. Poecilopsetta beani 6. Monolene sp.

2. Hymenocephalus italicus 7. Bembrops anatirostris

3. Pontinus longispinus 8. Coelorinchus caribbaeus
4, Pristipomoides aquilonaris 9. Urophycis cirrata

5. Bembrops gobioides 10. Trichopsetta ventralis
11. Ancylopsetta dilecta 39. Neomerinthe beanorum

12. Argentina striata 40, Neoraja sp.

13. Bellator militaris 41. Nettenchelys pygmaeus
l4. Callionymus agassizi 42. Ogcocephalus vespertilio
15. Chlorophthalmus chalybeius 43. Ophichthus sp.

16. Citharichythys cornutus 44, Parahollardia lineata
17. Citharichthys gymnorhinus 45. Parasudis truculenta

18. Congridae sp. 46. Paraxenomystax bidentatus
19, Gnathagnus egregius 47. Physiculus fulvus

20. Gonioplectrus hispanus 48, Polymixia lowei

21. Halieutichthys aculeatus 49, Prionotus beani

22. Hemanthias leptus 50. Prionotus rubio

23. Hemanthias vivanus 51. Prionotus stearnsi

24. Hildebrandia flava 52. Raja garmani

25. Hollardia hollardia 53. Saccogaster maculatus
26. Hoplostethus mediterraneus 54. Scorpaena agassizi

27. Hoplunnis macrurus 55. Scorpaena plumieri

28. Hoplunnis schmitti 56. Scytalichthys cf. miuris
29, Hoplunnis tenuis 57. Setarches guentheri

30. Laemonema sp. 58. Squalus cubensis

31, Lepophidium brevibarbe 59. Steindachneria argentea
32, Lepophidium sp. 60. Syacium papillosum

33. Mistriophis sp. 61. Symphurus piger

34, Monolene sessilicauda 62. Synodus poeyi

35. Muraenesox sp. 63. Trachyscorpia cristulata
36. Mustelis canis 64. Uroconger syringinus

37. Myrophis punctatus 65. Urophycis floridana

38. Neobythites gilli 66. Urophycis regia
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Shelf/Slope Transition Zone (150-450 m) - continued

67.
68.
69.
70.
71.
72,
73.
74.
75.
76.
77.
78,

1.
2.
3.
4,
5.
6.
7.

14,
15.
16.

Other Species that Live in the Zone

Breviraja sinusmexicanus

Bythites sp.
Caulolatilus sp.

Centropristis philadelphica

Chaunax pictus

Chlorophthalmus agassizi
Coelorinchus coelorhinchus carminatus

Decodon puellaris
Dibranchus atlanticus
Echiophis mordax
Epigonus pandionus
Gadella maraldi

Species

Anthenoides piercei
Astropecten nitidus
Cheiraster echinulatus
Luidia elegans
Tethyaster grandis
Rosaster alexandri
Astropecten alligator

Other
Astropecten americanus

Doraster constellatus
Ceramaster grenadensis

Species
Holothuria imperator

Other

Molpadia cubana

79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.

Asteroidea

Lophius sp.

Merluccius albidus
Merluccius bilinearis
Neomerinthe hemingwayi
Peristedion greyae
Pseudophichthys laterodorsalis
Saurida brasiliensis
Symphurus marginatus
Synodus foetens
Urophycis tenuils
Ventrifossa occidentalis
Zalieutes mcgyntyi

with Maximum Population in Zone
(species in rank order)

8.
9.
10.
11.
12,
13.

Species that Live in

17.
18.

Holothuroidea

Astropecten duplicatus

Luidia barbadensis

Luidia clathrata

Coronatus briareus

Astropecten nitidus forcipatus
Luidia barimae

the Zone

Nymphaster arenatus
Astropecten sp.

with Maximum Population in Zone

Species that Live in

4.

unidentified Holothuroidea
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Shelf/Slope Transition Zone (150-450 m) - continued

1.
2.
3.
4,
5.
6.
7.

14.
15.
16.

S0 N
.

Echinoidea

Species with Maximum Population in Zone
(species in rank order)

Brissopsis atlantica 8. Echinolampus depressa
Brissopsis sp. 9. Brissopsis elongata
Brissopsis alta 10. Agassizia excentrica
Brissopsis alta-elongata 11. Araesoma fenestratum
Brissopsis elongata-atlantica 12. Palaeobrissus hilgardi
Hypselaster limicolus 13. Podocidaris sculpta
Stylocidaris affinis
Other Species that Live in the Zone
Coelopleurus floridanus 17. Conolampas sigsbei
Lytechinus euerces 18. Genocidarus maculata
Echinocardium cordatus 19. Stylocidaris sp.
Ophiuroidea
Species with Maximum Population in Zone
(species in rank order)
Ophiolepis sp. 5. Ophioderma sp.
Amphiura semiermis 6. Amphichilus sp.
Ophiostigma isacanthum 7. Amphioplus tumidus
Amphichilus dalous

Other Species that Live in the Zone

Ophiernus adspersum 9. unidentified Ophiuroid

Crinoidea

Species with Maximum Population in Zone
(species in rank order)

Neocomatella pulchella 5. Crinometra brevipinna

Comactinea meridionalis 6. Crinometra sp.

Leptonemaster venustus 7. Stylometra spinifera

Comactinea echinoptera 8. Neocomatella sp.
Penaeidae

Species with Maximum Population in Zone
(species in rank order)

Penaeopsis serrata 4, Hymenopenaeus tropicalis
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Shelf/Slope Transition Zone (150-450 m) - continued

2. Parapenaeus longirostris 5. Solenocera necopina
3. Solenocera vioscai

Other Species that Live in the Zone

6. Hymenopenaeus robustus 7. Hymenopenaeus debilis

Caridea

Species with Maximum Population in Zone
(species in rank order)

1. Parapandalus willisi 5. Sabinea tridentata
2. Systellaspis pellucida 6. Pontocaris caribbaeus
3. Plesionika tenuipes 7. Plesionika edwardsii

4., Heterocarpus ensifer
Other Species that Live in the Zone

8. Pasiphaea merriami 9. Pontophilus gracilis

Anomura - Galatheidae

Species with Maximum Population in Zone
(species in rank order)

1. Munida longipes 4, Munida irrasa
2. Munida forceps . 5. Munida sculpta
3. Munida flinti

Other Species that Live in the Zone
6. Munidopsis longimanus 9. Munidopsis tridentata

7. Munidopsis polita 10. Munida valida
8. Munidopsis robusta

Anomura except Galatheidae
Paguridae

Species with Maximum Population in Zone
(species in rank order)

1. Pagurus rotundimanus 5. Pylocheles scutata
2. Paguristes oxyophthalmus 6. Paguristes sp. A
3. Pagurus bullisi 7. Paguristes sp. B

4, Dardanus insignis -
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Shelf/Slope Transition Zone (150-450 m) - continued

Other Species that Live in the Zone

8. Agaricochirus boletifer 12. Pylopagurus sp.

9. Anisopagurus bartletti 13. Rhodochirus rosaceus
10. Cancellus ornatus 14, Solenopagurus lineatus
11. Paguristes spinipes 15. Parapagurus spp.

Porcellanidae

Species with Maximum Population in Zone

1. Porcellana sigsbeiana shelf-950 m max. 200 m

pop.

Uroptychidae & Lithodidae

(no species collected in this zone)

Brachzgra

Species with Maximum Population in Zone
(species in rank order)

1. Lyreidus bairdii 6. Ethusa microphthalma

2. Acanthocarpus alexandri 7. Myropsis quinquespinosa
3. Benthochascon schmitti 8. Parthenope agona

4, Thalassoplax angusta 9. Osachila tuberosa

5. Raninoides louisianensis 10. Cylodorrippe antennaria
11. Callapa angusta 22. Palicus sicus

12. Chasmocarcinus cylindricus 23, Parthenope pourtelesii
13. Collodes leptocheles 24, Podochela sidneyi

14, Dicranodromia ovata 25. Podochela sp.

15. Ethusa microphthalma 26, Pyromaia arachna

16. Eucratodes agassizii 27. Pyromaia cuspidata

17. Euphrosynoplax clausa 28. Solenolambrus typicus
18. Iliacantha subglobosa 29, Stenocionops spinimana
19. Palicus dentatus 30, Stenocionops spinosissima
20. Palicus gracilis 31. Tetraxanthus rathbuni
21. Palicus obesus

Other Species that Live in the Zone

32, Anasimus latus 34, Rochinia crassa

33. Bathyplax typhla 35. Geryon quinquedens

Macrura
Polychelidae

Other Species that Live in the Zone

1. Polycheles typhlops
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Shelf/Slope Transition Zone (150-450 m) - continued

Nephropidae
Other Species that Live in the Zone
1. Nephropsis aculeata
Callianassidae, Arciidae, & Scyllaridae

Species with Maximum Population in Zone
(species in rank order)

1. Callianassa marginata 3. Scyllarus depressus
2. Arciidae 4, Callianassa latispina
Cirripedia

Species with Maximum Population in Zone
(species in rank order)

1. Arcoscalpellum portoricanum 2. Scalpellum portoricanum
Other Species that Live in the Zone

3. Arcoscalpellum regina 4, Balanus sp. aff. calidus

Isopoda

Other Species that Live in the Zone
(actual number captured in zone = 1)

1. Bathynomus giganteus

Stomatogoda

Species with Maximum Population in Zone
(species in rank order)

1. Heterosquilloides armata 2. Squilla edentata

Pycnogonida

(no species collected in this zone)
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Shelf/Slope Transition Zone (150-450 m) - continued

1.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

42.
43.
44,
45.
46.
47.
48.

Miscellaneous Crustacea

Gammaridea

Species with Maximum Population in Zone

Elasmopus sp.

Tanaidacea

(no species collected in this zome)

Gastrogoda

Species with Maximum Population in Zone
(first 14 species in rank order)

Gemmula periscelida
Murex beauii
Scaphander watsoni
Conus mazei
Polystira tellea
Leucosyrinx sp.
Polystira albida

Antillophos sp.
Acamptochetus sp.

Niso aeglees (7)
unidentified Muricidae
Natica sp. ?

Sinum maculatum
Calliostoma bairdi oregon
Calliostoma rosewateri
Calthodrilla haliostriphis
Phalium granulatum
Scaphella sp.

Hindsiclava alesidota
Scaphella dubia

Euchelus carbis

Other Species that Live in

Antillophos candaei
Oocorys bartschi
Amerstroryrinz elegans
Pyrunculus ovatus
Drilleea horrenda
Leucosyrinx verrilli
Mangelia sp.
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8.

9.
10.
11.
12,
13.
14.

29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.

49,
50.
51.
52.
53.
54.
55.

Gymnobela tanneri
Buccinidae sp. 1
Sconsia striata
Inodrillia (?)
unidentified Turridae
Suavotrochus iridea
Cerithium sp.

Compsodrillia halistrephis
Astyris diaphana

Niso sp.

Mathilda sp.
Scaphander sp.
Homalopoma linnei
Gymnobela sp.

Turrid sp. 7
Glyphostoma sp.
Solariella sp. C
Tugurium longleyi
Compsodrillia acestra
Turrid sp. 3

the Zone

Benthomangelia macra
Oocorys sp.

"Mangelia” antonia
Corinnaeturris leucomata
Leucosyrinx tenoceras
Theta jeffreysi

Eudolium crosseanum



Shelf/Slope Transition Zone (150-450 m) - continued

Bivalvia

Species with Maximum Population in the Zone
(first 10 species in rank order)

1. Amygdalum politum 6. Astarte cf. nana

2. Nuculana acuta 7. Nemocardium peramabile
3. Aequipecten glyptus 8. Cardiomya sp. C

4, Anodontia sp. 9. Phacoides filosus

5. Verticordia cf, fischeriana 10, Anodontia cf. endentula
11. Yoldia solenoides 16. Propeamussium dalli

12. Anadara cf. baughmani 17. Venericardia armilla
13. Cardiomya striata 18. Nucula sp. A

14, Cuspidaria rostrata 19. Nuculana platessa

15. Nuculana hebes
Other Species that Live in the Zone

20. Abra longicalis americana 21. Cetoconcha sp. ?

Scaphogoda

Species with Maximum Population in Zone
(species in rank order)

1. Dentalium stenoschizum 3. Dentalium semistriolatum
2. Dentalium ceratum

Other Species that Live in the Zone
4, Cadulus sp. 7. Dentalium laqueatum
5. Pulsellum pressum 8. Dentalium perlongum
6. Dentalium circumcinctum

Cephalopoda

Species with Maximum Population in Zone
(species in rank order)

1. Loligo pealei 2, Abralia veranyi
Other Species that Live in the Zone

3. Semirossia equalis 5. Benthoctopus januari
4, Semirossia tenera 6. Japatella diaphana
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Shelf/Slope Transition Zone (150-450 m) - continued

11.
12,
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

40.
41.
42,
43.
44,
45.
46.
47,
48,

O~ W
L]

Polychaeta

Species with Maximum Population in Zone
(first 10 species in rank order)

Eupanthalis tubifex 6.
Ehlersileanira incisa 7.
Eunice floridana 8.
Maldane sarsi 9.
Panthalis pacifica 10.
Polyodontes pacifica 26.
Sthenolepis incisa ? 27.
Scoloplos rubra 28.
Harmothoe sp. A 29.
Polyodontes sp. 30.
Protula tubularia 31.
unidentified Serpulidae 32.
Polyodontes frons 33.
Polyodontes sp. B 34,
Chloeia viridis ? 3s5.
Diplocirrus capensis 36.
Sthenolepis sp. 37.
Psammolyce flava 38.
Goniada norvegica 39.

Asychis sp. C

Other Species that Live in

Goniada sp. A 49,
Panthalis sp. A 50.
Ophelina cylindricaudata 51.
Rhamphobrachium agassizi 52,
Pista sp. 53.
Nothria sp. A 54,
Orbinia riseri 55.
Onuphis microcephala 56.

Hyalinoecia cf. stricta

Porifera

Scoloplos sp. A
Polyodontes lupinus
Leanira alba
unidentified Syllidae
Ophelina sp. A

Johnstonia sp.
Onuphis sp. B
Pherusa sp.
Salmacina sp. A
Vermiliopsis sp. A
Sthenelais sp.
Lumbrineris cf. latreilli
Eunice norvegica
Goniada sp. B
Orbinia sp.
Sabellastarte sp.
Syllis sp.

Mellina sp.
Diplocirrus sp.

the Zone

unidentified Chaetopteridae
Myriochele sp. A (n. sp.)
Onuphis sp. A

Terebellides sp.

Nephtys hombergi ?

Glycera oxycephala

Nephtys phyllocirra

Leanira n. sp.

Species that Live in the Zone

Pachastrella sp. 9.
Sphinctrella horrida 10.
Raspailia sp. 11.
Pleroma sp. 12,
Theonella sp. 13.
unidentified Lithisdidae 14,
Latrunculia sp. 15.
unidentified Hexasterophora 16.
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Acanthascus sp.
Hyalonema sp.

Eurete sp.

Farrea sp.

Tylodesma sp.
unidentified Dictyonina
Thenea fenestrata
Thenea sp.



Shelf/Slope Transition Zone (150-450 m) - continued

Hydrozoa
Species that Live in the Zone

1. unidentified Hydrozoa 3. Thecocarpus bispinosus
2. Acryptolaria conferta

Alczonacea

(no species collected in this zone)

Pennatulacea

Species that Live in the Zone

1. Pennatula sp. 2. Funiculina quadrangularis

Scleractinea

Species that Live in the Zone

1. Paracyathus pulchellus 6. Deltocyathus italicus

2. Madrepora carolina 7. Deltocyathus hexagonus

3. Thallamophyllia riisei 8. Schizocyathus fissilis

4, Balanophyllia sp. 9. unidentified Zoanthidae

5. Madracis myriaster 10. Anomocora fecunda
Antipatharia

Species that Live in the Zone

1. unidentified Antipatharia

Sipuncula
Species with Maximum Population in Zone

1. Golfingia sp. 4 (cf. misakiana)

Brzozoa

Species that Live in the Zone

1. Cupuladria doma 2. Discoporella umbellata
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Shelf/Slope Transition Zone (150-450 m) - continued

Brachiopoda

Species with Maximum Population in Zone
(species in rank order)

1. Argyrotheca barretti 2. Terebratulina cailleli

Archibenthal Zone - Horizon A (475-750 m)

Demersal fishes are abundantly represented here, but there is a reduction in
total from 90 to 79 species and those with maximum population from 66 to 45.
Asteroids are very well represented and the sea cucumbers have doubled in num-
ber. The Brissopsis echinoids are almost absent, but their place has been
taken by the appearance of Phormosoma placenta and Plesiodiadema antillarum.
Caridean shrimp species have doubled in number here, and among the galatheids
the genus Munidopsis is beginning to replace Munida which predominates in the
shelf areas. Gastropods and polychaetes are still very abundant.

Demersal Fishes

Species with Maximum Population in Zone
(first 10 species in rank order)

1. Dibranchus atlanticus 6. Coelorinchus coelorhinchus
carminatus

2. Symphurus marginatus 7. Etmopterus pusillus

3. Bathygadus macrops 8. Diplacanthopoma brachysoma
4. Pseudophichthys laterodorsalis 9. Etmopterus spinax

5. Ventrifossa atlantica 10. Urophycis tenuis

11. Bathygadus sp. 29, Leptoderma macrops

12, Breviraja sinuxmexicanus 30. wunidentified Lophiiformes
13. Brosmiculus imberbis 31. Lophius sp.

14, Bythites sp. 32, Luciobrotula sp.

15. Chaunax nuttingi 33. Merluccius albidus

16. Chaunax pictus 34. Merluccius bilinearis

17. Chimaera monstrosa 35. Neobythites marginatus

18. Chlorophthalmus agassizi 36. Nezumia cf. sclerorhynchus
19. Conger oceanicus 37. wunidentified Ophidiidae
20. Epigonus occidentalis 38. Peristedion greyae
21. Epigonus pandionus ‘ 39. Phycis chesteri

22. Etmopterus schultzi 40, Physiculus kaupi
23. Gadella maraldi 41. Polymetme corythaeola

24, Gadomus sp. 42, Raja clarki

25. Hydrolagus alberti 43, Raja sp.

26. Hydrolagus mirabilis 44, Ventrifossa occidentalis
27. Hydrolagus sp. (cf. media) 45. Yarrella blackfordi

28. Laemonema barbatulum
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Archibenthal Zone - Horizon A (475-750 m) =~ continued

46.
47.
48.
49,
50.
51.
52.
53.
S4.
55.
56.
57.
58.
59.
60.
6l.
62.
63.

14.
15.
16.
17.
18.

p—
L]

Other Species that Live in the Zone

Apristurus profundorum 64. Monomitopus agassizi
Barathronus bicolor 65. Myrophis punctatus
Bathygadus melanobranchus 66. Neoscopelus macrolepidotus
Bathypterois longipes 67. Nettastoma melanura
Bathytroctes sp. 68. Nezumia aequalis
Bathyuroconger vicinus £9. Parasudis truculentus
Bembrops anatirostris 70. Physiculus fulvus

Bembrops gobioides 71. Poecilopsetta beani
Coelorinchus caribbaeus 72. Polymixia lowei
Coelorinchus occa 73. Symphurus piger
unidentified Congridae 74. unidentified Synaphobranchidae
Coryphaenoides colon 75. Synaphobranchus
Coryphaenoides sp. oregoni—-brevidorsalis
Dicrolene intronigra 76. Trachonurus villosus
Gadomus arcuatus 77. Urophycis cirrata

Gadomus longifilis 78. Urophycis regia

Gnathagnus egregius 79. Venefica procera

Halosaurus guentheri

Asteroidea

Species with Maximum Population in Zone
(species in rank order)

Astropecten americanus 8. Cheiraster sp.
Cheiraster mirabilis 9., Benthopecten sp.
Cheiraster enoplus 10. Pseudarchaster gracilis
Persephonaster echinulatus 11, Pteraster militaroides
Midgardia xandaros 12. Ceramaster grenadensis
Doraster constellatus 13, Psilaster cassiope

Brisingella verticellata

Other Species that Live in the Zone

Cheiraster echinulatus 19. Astropecten sp.
Goniopecten demonstrans 20, Brisinga costata
Pseudarchaster sp. 21. Plutonaster intermedius
Plinthaster dentatus 22. Dipsacaster antillensis

Nymphaster arenatus

Holothuroidea

Species with Maximum Population in Zone
(species in rank order)

Hedingia albicans 5. Molpadia oolitica
Bathyplotes natans 6. Paracaudina sp.

236



Archibenthal Zone - Horizon A (475-750 m) - continued

3
40

9.
10.
11.

1.
2.

5.

*

[« ) NV, RN
.

12.
13-
14,

—
)

Molpadia cubana
Ypsilothuria talismani

Other

Molpadia barbouri
Molpadia musculus

Benthodytes sanguinolenta

Species

Phormosoma placenta
Homolampas fragilis

Other

Echinolampas depressa
Brissopsis sp.

Species

Ophiernus adspersum
Bathypectinura heros
Ophiura lepida
Ophiochiton grandis
Ophiocamax fasciculata
Amphitarsus nike

Other
Amphiura semiermis

unidentified Ophiuroid
Amphiophiura sp.

Species

Caryometra cf. alope
Atelecrinus balanoides

7.
8.

Bathyplotes pourtalesi
Protankyra sluiteri

Species that Live in the Zone
12, Mesothuria lactea
13. Scotoanassa sp.
14, Molpadia blakei
Echinoidea

with Maximum Population in Zomne
(species in rank order)

3. Echinocyamus sp.
4., Hemiaster expergitus

Species that Live in the Zone

7. Agassizia excentrica
8. Plesiodiadema antillarum

OEhiuroidea

with Maximum Population in Zone
(species in rank order)

7. Ophioplax ljungmani

8. Ophioleptoplax sp.

9. Ophiopyren sp.

10. Bathypectinura lacertosa
11, Ophiomusium monoplax

Species that Live in the Zomne

15.
16l

Amphioplus sp.
Ophiomusium eburneum

Crinoidea

with Maximum Population in Zone
(species in rank order)

3. Antedonidae
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Archibenthal Zone - Horizon A (475-750 m) - continued

oSN -
.

11.
12.
13.

1.
2.
3.
4.
5.

10.
11.

Other Species that Live in the Zone

Democrinus sp.

Penaeidae

Species with Maximum Population in Zone
(species in rank order)

Hymenopenaeus debilis 3.
Hymenopenaeus robustus 4,

Other Species that Live in
Penaeopsis serrata 7.

Plesiopenaeus edwardsianus

Caridea

Aristaemorpha foliacea
Aristeus antillensis

the Zone

Benthesicymus bartletti

Species with Maximum Population in Zone
(species in rank order)

Glyphocrangon alispina . 6.
Plesionika holthuisi 7.
Pasiphaea merriami 8.
Glyphocrangon longleyi 9.

Plesionika acanthonotus 10.

Other Species that Live in

Systellaspis pellucida 14,
Pontophilus gracilis 15.
Acanthephyra armata 16.

Plesionika polyacanthomerus
Psathyrocaris infirma

Plesionika sp. {cf. acanthonotus)
Psalidopus barbouri

Plesionika martia

the Zone
Heterocarpus oryx

Glyphocrangon nobilis
Nematocarcinus rotundus

Anomura - Galatheidae

Species with Maximum Population in Zone
(species in rank order)

Munida valida
Munidopsis longimanus
Munidopsis robusta
Munidopsis erinaceus
Munidopsis tridentata

[Volie L N e )
.

Other Species that Live in

12.
13.

Munidopsis alaminos
Munida forceps
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Munidopsis n. sp. (cf. abreviata)
Munidopsis polita

Munida iris

Munidopsis serratifrons

the Zone

Munida longipes
Munidopsis sigsbei



Archibenthal Zone - Horizon A (475-750 m) - continued

Anomura except Galatheidae
Paguridae

Species with Maximum Population in Zone
(species in rank order)

l. Sympagurus pictus 3. Paguristes planatus
2. Sympagurus pilimanus 4, Xylopagurus

Other Species that Live in the Zone

5. Dardanus insignis 7. Parapagurus spp.
6. Paguristes oxyophthalmus

Porcellanidae
Other Species that Live in the Zone
1., Porcellana sigsbei
Uroptychidae
Species with Maximum Population in Zoune
1. Gastroptychus spinifer
Other Species that Live in the Zone
2., Uroptychus nitidus
Lithodidae

(no species collected in this zone)

Brachyura

Species with Maximum Population in Zone
(species in rank order)

1. Bathyplax typhla 3. Rochinia crassa
2. Trichopeltarion nobile 4. Ranilia constricta

Other Species that Live in the Zone

5. Pyromaia arachna 8. Lyreidus bairdii
6. Ethusa microphthalma 9. Benthochascon schmitti
7. Palicus gracilis 10. Geryon quinquedens
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Archibenthal Zone - Horizon A (475-750 m) - continued

Macrura
Polychelidae

Species with Maximum Population in Zone
(species in rank order)

1. Polycheles typhlops
Other Species that Live in the Zone
2, Stereomastis s. sculpta
Nephropidae

Species with Maximum Population in Zone
(species in rank order)

[
.

Nephropsis aculeata 3. Acathacaris caeca
2, Nephropsis rosea

Callianassidae, Arciidae, & Scyllaridae
Other Species that Live in the Zone

l. Callianassa marginata

Cirripedia

Species with Maximum Population in Zone
(species in rank order)

1. Verruca sp. 3 3. Arcoscalpellum semisculptum
2. Megalasma gracile gracilius 4, Verruca sp. 2

Other Species that Live in the Zone

5. Scalpellum portoricanum 6. Arcoscalpellum regina

Isopoda
Other Species that Live in the Zone
(actual number captured in zone = 12)

1. Bathynomus giganteus

Stomatogoda

(no species collected in this zone)
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Archibenthal Zone - Horizonm A (475-750 m) - continued

1'

2'

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

Pycnogonida

(no species collected in this zone)

Miscellaneous Crustacea

Gammaridea

Species with Maximum Population in Zome

Urothoides sp.

Other Species that Live in the Zone

Epimera sp. A (n. sp.)

Tanaidacea

(no species collected in this zone)

Gastropoda

Species with Maximum Population in Zone
(species in rank order)

Gaza superba

Scaphander cf. clavus
Oocorys bartschi
Scaphella cf. gouldiana
Hyalorissia galeus
Solariella lamellosa

Leucosyrinx cf. subgrundifera

Amerstroryinz elegans

Other Species that Live in

Polystira albida
Conus mazei
unidentified Turridae
Scaphander watsoni
Inodrillia (?)
Glyphostoma sp.
Buccinidae sp.
Gemmula periscelida
Leucosyrinx sp.
Tugurium longleyi
Turrid sp. 3
Gymnobela tanneri
“"Bulla™ abyssicola
Scaphander mundus
Spirotropis lithocollata
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9.
10.
11.
12,
13.
14,
15.
16.

37.
38.
39.
40.
41.
42,
43,
44,
45.
46.
47.
48.
49,
50.
51.

Drilleea horrenda
Homalopoma sp.
Pyrunculus ovatus
Corrinnaeturris incilis
Eulima sp.
Pyramidellidae sp. 1
Gymnobela edgariana
Lusitanops sp.

the Zone

“"Mangelia™ antonia
Corinnaeturris leucomata
Benthonella fisheri
Rissoa xanthias
Leucosyrinx cf. sigsbei
Latiromitra bairdi
Leucosyrinx tenoceras
Volutomitra cf. bairdi
Benthobia tryoni
Trophon aculeatus
Corinnaeturris sp. 2
Seguenzia sp. 6

Theta pandionis

Theta jeffreysi
Eudolium crosseanum



Archibenthal Zone = Horizon A (475-750 m) - continued

32. Ancistrosyrinx sp. 52. Pleurotomella agassizii
33. Leucosyrinx verrilli 53. Gymnobela ipara

34, Mangelia sp. 54. Benthomangelia sp. 1
35. Benthomangelia macra 55. Colus sp.

36. Oocorys sp.

Bivalvia

Species with Maximum Population in the Zone
(species in rank order)

1. Abra longicalis americana 4, Vesicomya sp.
2. Propeamussium sp. D 5. Capulus cf. galena
3. Nuculana solidifacta

Other Species that Live in the Zone

6. Amygdalum politum 9., Limopsis pelagica

7. Propeamussium dalli 10. Cetoconcha sp. ?

8. Propeamussium spp. 11. Propeamussium sp. A
Scaphopoda

Species with Maximum Population in Zone
1. Laevidentalium callipeplum
Other Species that Live in the Zone

2. Cadulus sp. 5. Dentalium obscurum ?
3. Pulsellum pressum 6. Dentalium laqueatum
4, Dentalium circumcinctum 7. Dentalium perlongum

Cephalopoda

Species with Maximum Population in Zone
(species in rank order)

Benthoctopus januari 5. Rossia tortugaensis
Pteroctopus tetracirrhus 6. Alloposus mollis
Semirossia tenera 7. Semirossia equalis
Rossia bullisi

SN -
e o o

Other Species that Live in the Zone

8. Japatella diaphana
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Archibenthal Zone - Horizom A (475-750 m) - continued

2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12,
13.
14,
15.
16.
17.
18.

36.
37.
38.
39.

40. :

41,
42,
43,
44,
45,
46.
47.
48.
49,
50.
51.
52.

Polzchaeta

Species with Maximum Population in Zone
(species in rank order)

Nothria sp. A 19.
Myriochele sp. B 20.
Panthalis sp. A 21,
Rhamphobrachium agassizi 22,
Spiochaetopterus sp. 23.
Amage tumida 24,
Goniada sp. A 25.
Sosane sp. 26.
Marphysa cf. bellii 27.
unidentified Lumbriclymeninae 28.
unidentified Polyodontidae 29.
Marphysa sp. 30.
Nereis sp. A 31.
Polydora websteri 32,
Ophelina cylindricaudata ? 33.
Pista sp. 34,
Capitellidae sp. B 35.

near Notomastus

Other Species that Live in

Ehlersileanira incisa 53.
Scoloplos rubra 54,
Panthalis pacifica 55.
Lumbrineris cf. latreilli 56.
Harmothoe sp. A 57.
Maldane sarsi 58.
Eunice floridana 59.
Onuphis microcephala 60.
Phyllampharete longicirrata 61.
Hyalinoecia cf. stricta 62.
Asychis cf. gotoi 63.
unidentified Chaetopteridae 64,
Asychis byceps ? 65.
Maldane sp. B 66.
Myriochele sp. A., n. sp. 67.
Onuphis sp. A 68.
Terebellides sp. 69.

Porifera

cf. soederstromi

sp.
elongata

Spiophanes
Anobothrus
Samythella
Eunice sp.
Thelepinae (n. genus)
Nothria conchylega
Eusamytha sp. ?
Melinna maculata ?
Marphysa sanguinea
Orbinia riseri

Loimia sp.

Ninoe nigripes
Goniada teres
Amphicteis gunneri

? Sabellides sp.
Linopherus ambigua
Aphrodita sp.

the Zone

unidentified Sigalionidae
Notomastus latericeus
Lumbrinereis sp. A
Nephtys hombergi
Drilonereis sp. A
Hyalinoecia tubicola
Glycera oxycephala
Nephtys phyllocirra
Eunice pennata ?

Leanira n. sp.

Leanira hystricis
unidentified Ampharetidae
Onuphis sp.

unidentified Oweniidae
unidentified Opheliidae
unidentified Sabellidae
Amelinna sp.

Species that Live in the Zone

Hyalonema sp. 7.
Aaptos sp. 8.
Eurete sp. 9.
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Tylodesma sp.
unidentified Dictyonina
Thenea fenestrata



Archibenthal Zone - Horizon A (475-750 m) - continued

4, Farrea sp. 10. Dactylocalyx sp.
5. Tethycordyla thyris 11. Thenea sp.
6. Dragmatyle topsenti

Hydrozoa
Species that Live in the Zone
1. Opercularella sp. B 4, Eudendrium sp.
2. ? Opercularella sp. A 5. Tubularidae

3. Halecium sp.

Alczonacea

Species that Live in the Zone

l. Chrysogorgia elegans 3. Acanella eburnea
2. ? Keratoisis (axis) 4, 7?7 Acanella (basal disk)
Pennatulacea

Species that Live in the Zomne

1. Funiculina quadrangularis 3. Funiculina sp.
2. Protoptilum carpenteri 4, Umbellula sp. C
Scleractinea

Species that Live in the Zone
1. Paracyathus pulchellus 4, Deltocyathus calcar

2. Deltocyathus italicus 5. Trocyathus rawsoni
3. Anomocora fecunda

Antipatharia

Species that Live in the Zone

1. unidentified Antipatharia

Sipuncula

Species with Maximum Population in Zone
(species in rank order)

1. Sipunculus sp. 1 (cf. norvegicus) 2. Golfingia sp. 3



Archibenthal Zone - Horizon A (475-750 m) - continued

Bgzozoa

Species that Live in the Zone

1. Cupuladria doma 2. Discoporella umbellata

Brachiopoda
Species with Maximum Population in Zone

1. Platidia anomioides

Archibenthal Zone - Horizon B (775-950 m)

Although the total number of demersal fishes has reduced only moderately, the
number of those species that reach maximum populations here is less than half
that in Horizon A. This presages a major zonal change. The same is true of
asteroids and echinoids. Another remarkable change is the drastic reduction in
brachyuran crabs. Gastropod mollusks and polychaetes are still extremely well
represented.

Demersal Fishes

Species with Maximum Population in Zone
(first 10 species in rank order)

1. Nezumia aequalis 6. Gadomus arcuatus

2. Bathygadus melanobranchus 7. Myxine sp.

3. Halosaurus guentheri 8. Nettastoma melanura

4, Nezumia cyrano 9. Neoscopelus macrolepidotus
5. Coryphaenoides colon 10. Coelorinchus occa
11. Bathypterois viridensis 18. Lamprogrammas aniger (?)
12, Bathytroctes antillarum 19. Nezumia bairdii

13. Bathyuroconger vicinus 20. Penopus macdonaldi
14, Cynomacrurus sp. 21. Pseudoxenomystax dubius
15. Diplacanthopoma sp. 22, Raja bigelowi
16. Histiobranchus bathybius 23. Trachonurus villosus

17. Howella sp.

Other Species that Live in the Zone

24, Aldrovandia affinis 47. Gadomus longifilis
25. Aldrovandia gracilis 48, Gadomus sp.

26. Alepocephalus agassizii 49, Hydrolagus alberti
27. Apristurus profundorum 50. Hydrolagus mirabilis
28. Barathronus bicolor 51. 1Ilyophis brunneus

29, Barathronus sp. 52. Luciobrotula sp.

30. Bathygadus favosus 53. Merluccius bilinearis
31. Bathygadus macrops 54, Monomitopus agassizi
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Archibenthal Zone — Horizon B (775-950 m) - continued

32. Bathypterois longipes 55. Monomitopus sp.

33. Bathypterois quadrifilis 56, wunidentified Ophidiidae

34, Bathytroctes sp. 57. Poecilopsetta beani

35. Cetonurus globiceps 58. Pseudophichthys

36. Chaunax pictus laterodorsalis

37. Chimaera monstrosa 59. Raja fuliginea

38. wunidentified Congridae 60. Sphagemacrurus grenadae

39. Coryphaenoides mexicanus 6l. Squalogadus modificatus

40. Coryphaenoides sp. 62, Stephanoberyx monae

41. Dibranchus atlanticus 63. unidentified Synaphobranchidae

42, Dicrolene intronigra 64. Synaphobranchus

43, Dicrolene sp. oregoni-brevidorsalis

44, Diplacanthopoma brachysoma 65. Venefica procera

45, Epigonus occidentalis 66. Ventrifossa occidentalis

46, Etmopterus spinax 67. Yarrella blackfordi
Asteroidea

Species with Maximum Population in Zone
(species in rank order)

l. Nymphaster arenatus 5. Zoroaster fulgens
2. Astropecten sp. 6. Psilaster patagiatus
. Goniopecten demonstrans 7. Pseudarchaster sp.

3
4, Plinthaster dentatus

Other Species that Live in the Zone

8. Cheiraster echinulatus l4. Psilaster cassiope

9. Astropecten americanus 15. Cheiraster mirabilis
10, Midgardia xandaros * 16, Brisinga costata

11. Persephonaster echinulatus 17. Plutonaster intermedius
12. Doraster constellatus 18. Dytaster insignis

13. Ceramaster grenadensis

Holothuroidea

Species with Maximum Population in Zone
(species in rank order)

1. Molpadia musculus 4, Protankyra abyssicola
2. Molpadia barbouri 5. Molpadia sp.
3. unidentified Holothuroidea

Other Species that Live in the Zone

6. Bathyplotes natans 11. Scotoanassa sp.

7. Molpadia cubana 12. Enypniastes ecalcarea
8. Benthodytes sanguinolenta 13. Molpadia blakei

9. Echinocucumis hispida 14, Benthodytes lingua
10. Mesothuria lactea

246



Archibenthal Zone - Horizon B (775-950 m) ~ continued

Echinoidea

Species with Maximum Population in Zone
(species in rank order)

1., Plesiodiadema antillarum 2. Hypselaster brachypetalus
Other Species that Live in the