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CHAPTER 1

INTRODUCTION
Review of Previous Work

Thé purpose of this atudy is to provide some insight into the
nature of the bottom fauna of the deep water of the northwestern Guif
of Mexico, Déap water, in this case, is consldered to be from 100
fathoms t# & maximum depth of over 2000 fathoms., The samples con-‘
sidered in this study were collected during three cruises of the R/V
Alaminos at depths within the above range. The positions and depths
of the sampling stations of these cruises are listed in Table I. The
lﬁék of published material on the benthos fro@ these depths in the |
northwestern Gulf of Mexico is evidenced in the following review,

An historical sketch of the explorations of the Gulf of Mexico

has been presented by Galtsoff (1954)., In this summary, the major

' expeditions and subsequent investigations of biological significance

have been reviewed. Not all of these included the benthoa. Those
that did concern bottom~organisms were Louis Agassiz's bilolegical
survey of Florida reefs (Agassiz, L., 1880), Folin and Perier's (1867~
?2) references to bottom animals of the Gulf of Mexico, systematic
deep-zea explorations in 1867 and 1868 by Pourtales and Mitchel on the

U. 8. C. 8. ships Corwin and Bibb (Pourtalkn. 1867; L. Agassiz, 1880;
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A, Agassiz, 1888, V. i, p. 49, and Piérce and Patterson, 1881), explo-
rations along the west coast of Fiorida by Howell aboard the Blake in
1672, the explorations by Sigsbee and Bartlett from 1875-78 {Agassie,
1888), the-explorationa' by the Albatross in the Yucatan Sirait (Tannes, |
1888; Hedgpeth, 1047; and Hedgpeth and Schmitt, 1948), and the investi~
gation of fisheries resources by the M/V Qregon beginning in 1051
(Springer and Bullis, 1858).

In importance, the cruises of the Blake stand above the other
e:gpeditions in the deep water of the Gulf of Mexico. ‘ Two volunes, ohe
describing the sampling procedures and the other describing the fauna,
are even toda& a -good source of information on the fauna of the Gulf
of Mexico and Caribbean Sea to depths of 2000 fathoms., Numerous publi-

cations on the material obtained by the Blake have appeared in the first

10 volumes of the Bulletin of the Harvard Museum of Comparative Zoology

and also in the Memoirs of the Farvard Museun of Comparative Zoology.

The major disadvantage in using this large body of information is
its lack of consolidaﬁed reporis on the fauna of specific arcas. An

investigator working on the continental ghelf i{n the northern Gulf of

—

‘Mexico, for instance, would have a difficult time bringing together all
the data available on animals Zrom that geographical location. In other

. wowrds, no attempt has been made eigher to 1ist the upecies by stations

or to 1ist all the species sampled and then to indicate the statious
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at which they were found, IHowever, ak attempt to organizoe the Blalke
information eonce%ning the western Gulf of Mexico}in this manner might
be of dubious value because the Blajke never wont farihed weat than €0
degrees west longitude.

Many invostigations, undertaken since the twn of the century in
connection with fisheries resources (oyster and shrimp industries) and
the oil industry, have coatributed groatly to the information available
on.the vonthonic fauna of the continental shelf and continontal slope
of the northwestern Gulf of lexico. Amopg the more recont studics are
Ladd's (1063) publication on the marine assemblagés of the Texas coast,
the work of Lowsan (1946) on the sedimcntarg facies of the Gulfl coast,
and Pulley's (1052) investigations concerning the distribution of
mollusks im the Gulf of Mexico. The first two works mentioned here
wore geological in nature rather than studies considerihg complete
biocoenoses. - 1n the latter publications, Pulley presents a summary of
the information available on moliusks along the Texas coast, and polnts
out the probable errors that occur in previous publications. Pulley's
check-1ist included thoso forms that Dall {18807 lists as Guli of
Moxico species, and Pulley indicates that even though they were included,

many of Dall's speciea do not actually oceur off the Texas coast.

. However, one probably cahnot trust the distributional limits Pulley

places on many of the deep-vater species because of the lack of
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doep water sampling since the Blake expedition,
Hildebrande (1954) has published considerable data on the fauna

off tho Toxas coast at depths of 20-60 fathoms. This includes a great

_variety of crustaceans and demcysal {ish, but the shrimp trawls used in -

sampiing did not take burrowing worms and many of the mollusks.
Hedgpeth (1958} has discussed the zoogeography of the northwestern
Culf of Mexico with reference to the invertebrate fauna. His history
of the northern Gulf of Mexico and its fauna is very thorough, as is
his treatment of the present envirohmental coaditions as thé?d were
knowin at the ¢ime of his publication. The publication lacks data on
the deep-water fauna, and, as a result, it gives one no picture of the
oceanic fauna of the Gulf of Mexico. His refereace to the characteristic
faupna of the offshoré bottoms could eamily be misconstrued to mean all
the shelf fauna or even all the deep-vater fauna. Hedgpeth (1954) has
digscuaged the bottom communities of the Gulf, but he concedes thit

knowledge of the desp-water communities is limited to Aguzsiz's Thies

- ELrulses of the Blake and to the other scattered reports on these

cruises, previously mentioned.

In 1851, the American Petroleum Institute began Froject 51, a
wuitimiliion dollar attempt to gain information of possible use to the
0il industry of the Gulf Coast. Along with many other acgivitiea. |

Project 61 dredged the continental shelf and contineantal slope of tha
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porthern Gulf of Mexico. R. H. Parker (1955, 1656, 1858, 1980)

and Parker and Curry (1056) have used these data for many accounts of
anipal assemblages as.indicators.of the sedimentary environments of
this geographic area, Through these publicatlons, information has
become available, not only on the composition of the Gulf fauna, but
also on the recurrent groups that might be expected in various habitata.
Parker descrives eight macrofaunal assenblages occuﬁring on the conti-
nental shelf and upper continental slope to deptha of 500 fathoms, six
of which are modified by sediment type and average bottom-water temper-
ature conditions, He points out that changes in c¢limate and associated
environmeats are démonstrated for the Holqcent.(ﬂecent) Transgression
across the continental shelf by the use of Carvon l4~dated shells of
species with restricted_depth and environmental range and temperature-
restricted geographic ranges, IHe has used the presence of extensive
shell deposite comprised of species preferring low salinity as wgll as
surf zone species on the continental shelf to delineate the location
of large lagoons and estuaries and extensive strotches of barrier
beaches during various peoriods of the Holocene Transgression, Caortain
of Parker's findings are very significant to this present study of
desp-water benthic fauna., He states that the upper continental slope,
£rom 60 to at>1east 250 fathoms, has & seasohnally constant bottom

temperature with the temperature decreasing with increased depth, and



that below 150 fathoms water itemperatures are a}ways found to be less
than the coldest inshore water tcmperatures. Tho sedinents of the
upper giope are mostly clayey silt or silty clay. He indicates that
these temperature and substrate conditions on the upper continental
slope zone could account for the lack of variation in species compositiocn
from the ecastern to the western Gulf, while shallower zobes show marked
variations. But this interpretation is questionable since many spaciés
listed by Parker were cited from the literature, and he evidently worked
with few éctual samples from these depths.

Parker inciudes in his assemhlageslall species, alive and dead,
that §ontain hérd parts that are likely to be preserved in the fossil
vecord. As a résult. he caanot actually define communities in relation
to cortain environments because the specimens may have survived froa
timeslwhan hydrographic conditions were quite different, or may have
been.transported and deﬁosited by slumping action or turbidity currents
(see Chapter VI), A faunal study should enable one to list the aﬁecies
of animals found in defined environments, Pavker's work ehables geolos
gi#ts to locate combined macro-invertebrate thanatocoenoses and
BiocOenosga. but it does not help ecologists find anq define communities
in.the manner prescribed by Petersen (1813), Thorson (1857), and
Jones (1950)..

Springer and Bullis (1652, 1856) and Bullis (1656) have published
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data onh the spocies of crustacesns, mollusks, and fish collected by
she M/V Oreson in the Gulf of Mexico. This work was done under the
auspices of the Expioratory Fishing and Gear Research Base of the

U, 8. Bureau of Commercial Fisharies at Pascagouln, Mississippi. A
variety_ of sampling devices were uged in these collections, including
various modifications of trawls ranging in size from 12 to 100 feet
across. The majority of the trawling statlons wore confined to the
shallow water of the continental sholf, but a fow extended to the
continental slope and a maximum depth of 1200 fathoms. This work
has added much to.the data available on the composition of the fauba
of the Gulf of Mexico, and it has procured many gpecies that were
formerly kaown only from'a few isolated specimens. The lamentable

inadequacy of much of the work is the lack of data on those species

. of animals that are important members of the ecological communities

in question but are of no foresecable economic importance,
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CHAPTER 11

OCEANOGRAPHY OF THE AREA
Geography

The area studied in the northwestern Gulf of Mexico is bounded
on the north and south by the 27°50' and 25°00' north latitude lines
respectively, and on the east and wesi by the 92°23* and p5°31' west
longitudé lines respectively. Within these boundaries, the study
was restricted to depths of from 100 to 2020 -fathoms, i. €., from
the outer margin of the continental shelf to the greatest depths
of the defined area, These limits were placed on the study in ordér
%o miniﬁize the duplication of previous work in.the Gulf (Parker, 1960;
Springer and Bullis, 1956; etc.). The positions of all the stations
of the three biological cruises dufing 1064 and the first half of
1065 were determined by the officers of the R/V Alaminog using celestial
and sun fixes, Loran, and dead reckoning; these positions are listed

in Table 1.
Physiography

. The upper continental slope in-thie area exhibits a rough, rolling,
and hilly topography referred to as the Hummocky Zone (Geally, 18856;

Ewing et al., 1058). The hummocks are probably the result of tectonie
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Tabhle 1

Three Biological Cruises of the R/V Alaminos

Cruise | Station

64«A=10

L1

L4

64=-A=~13

"

65-A-3

2

3

10

11

12

13

Poeition

03%43'v,
93939V,
02944V,
92923,
24%00'v,
84%8 1y,
05°05 W,
959301V,
93°31'w,

04%55'W,

95900 W,

93°00'W,

02%00 ¥,

04%57w,

x 27%40'N,
x 27°15°N,
x 26°00'N,

x 25013'N,

x 25°13'N.

% 25002'N,
x 25921°'N,
x 25%30°N.
x 25°20'N,
x 27°30°N.
% 27°50'N,
x 26935'N,
x 26°28 N,

x 26°16'N,

Depth

200 fathoms
420 fathoms
1200 fathoms
1800 fathoms
2020 fathoms
1620 fathoms

1500 fathoms

< 8656 fathoms

745 fathoms

472 fathoms

100 fathoms

300 fathoms

1000 fathoms

1250 fathoms
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activity and slumping, and the eediment appears to be terrigenous clay
and silt, On-the continental rise the tOpégraphy is less rugged, and
the sediment changes to a brown foraminiferan oozé with numerous
interspersed pteropod tests. The abyssal plain, or Sigsbee Deep, has
a-gradient of less than 1:8,000, and is, therefore, one of the
¢lattest arcas-on the earth (Geally, 1988). The surface sediment

here is weil-compactad gray clay, and cores indicate that the plain

was formed by turbidity current action that continued to ocowr as

' recently as the Holocene (Recent) Transgression (Ewing et al., 1958).

Hydrography

Many of the hydrographic features of the area studied have been
presented by McClellan and Nowlin (1963). The salinity varies from
nearly 36.00 % at a depth of 100 fathoms, to approximately 34.5 %
At-zooo fathoms. The temperature decreasas continuoualy-from
approximatelykl?;so C. at the shallow limit of the study to a
ainimus of approximately 4.35° C. near the bottom at a depth of 2000
fathoms. The upper continental slope has virtually constant bottom
temperatﬁres. and the temperature decreases as the depth iancreases
(Parker, 1960). This lack of seasonal variation probably prevails at

the greater depths of the continental rise and Siggbee Deaep. The

- dissolved oxygen concentration of the water varies from approximately
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3.0 ml/l at 100 fathons .to. approximately 2.6 mlﬂl at depths near 200
fathoms. Hydrocé.sts from the Alaminos during biological crulses have
revealed an increass of 0.1 = 0.2 ml/l in the last ten metérs above

the bottom in the deep water of the abyssal plain. These data indicate
ciearly that the oxygen concentration is in no way a limitipng factor

on the abyssal plain, and 1t cannot account for the paucity or the

type of the macro~invertebrates encountered there. It has been, in
essence, eliminated as an ecological parameter at great depths in

the Gulf of Mexico.

3039«
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CHAPTER Il

- BQUIPLENT AND METHODS

in a descriptive faunal study, the sampling equipment used should,
as much as possible, satisfy the requirements set by the investigator,
and the degree to which th@se.requirements are met should be scrutinized
carefully. With ihis in mihd. fhe sampling devices in this investi-~
5’<§;tion folléw the philosophy of Thorson (1857}, Thaey were chosen with
the tntention of combining a reliable quantité.tive sampling device for
_ determining the number of live organisms per unit area with a dependable
' qualit&tivé sampler capable of capturing much of the fauna that might
ezcape the former device. The quantitative sampler used was a large
Campbell Grab purchased by the Texas A& Resecarch Foundation in 1964,
- The grab welghg 780 poﬁnds enply and covers 0,56 square meters of the
| bottom. The 0.2 cubic meters of sediment it picks up with a full
sample adds approximately 500 pounds to the empty weight. This device,
f’with 1té tremendous weight, is much more efficient in depp water than
are the smaller, cohventional van Veen and Peterqen grabs,
- Two different dredges were used to take the samples considered
~in this investigation. They were modified from cruise to cruise and
even from station to station, depending on the relative success of theh

operation. The first dredge used was a modification of the dredge

described by Menzies'(1962); ite specifications are included in its
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illustration (Plate V, figure 1), One-inch stroetch mesh was used in

the anteyior threé feet of the net, and the postérior six feet of the
net were made of 1/2-inch stretch mesh., In operation, it was noted |
that when the dredge reached the surface of the water after a hawl it

was often clogged with mud, and it was evident that much of the sediment

- that contained organisms was rejected from the orifice of the dredge

because of the overfleow due to this clogging.

The second dredge used (Plate V, figure 2) was designed by
Dr. Willils I, Pegueghat. No protection was provided for the net on the
first crulse using this dredgé,_and the net ofteh became tangled in the
plow share teeth, As a result a light aluminum frame was installed to
hold it in place. The "bottom" and "top" of thie ‘were covered with
hardvare cloth to proteot the net from bottom protuberances.

The modified Menzies dredge was equipped with two bottom metering

devices (Plate VI, figure 1). The degree of accuracy and the reliab111ty.

of those meters im, of course, unknown, and the data presented should,
in the opinion of the author, be regarded as positive evidence of a
minimum amount of the bottom that the dredge covered., Any attempt to

,;
determine the conceatration of organisms per unit area of the bottom is
merely conjecture, The second dredéa was. equipped with a single metering

device (Plate VI, figure 2), and the data from this are appended with

those from the original dredge. A comparison of the
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"distances" the two dredges are supposed to have covered per length

of time on the botiom nmakes iﬁ evident that this single device failled

to function properly. Its heavy construction and short péddle bladaes
probably caused it to c¢log aad drag through the aeﬁiment without allowing
it to epin freely.

Menzles (19664) has described the dredging techuiques used aboard
the R/V Vema to facilitate an approximation of the density of benthie
orpgonisms, The dredge used ls weighted heavily and lowered to the
pottom with the ship hove to, The positlon of the ship is determined
and then it is allowed to drift. When the dretdge leaves the bottom at
the end of the operation the anasw position is determined and the distance
the dredge covered is a simple matter of subtract#on. It 1s evident
that an error is introduced into this method with the initial assumption
that the ship's position can be accurately determined, but nevertheless
Menzies favors this method over bottom metering devices of a mechani-
ca} nature. Unfortunately these techniques were not amenable with
the procedural vagaries aboard the R/V Alaminos, and they wers ignorved
in the hope that the bottom metering devices would suffice. Perhaps

if both methods had been used data would be available to either

‘support or refute Meazies' distrust of bottom moetering devices.

The sediment retained by the sampling devices was sieved through

@ table made of four layers with varying mesh sizes; the openings in the
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" £ine mesh of the Lottom screcn are two millimeters in diamcter. A a

result the meiobenthos and the micrebenthos, as defined by Mare €1942),

.wore washed through the table, and, thevefore, cnly the macrobenthos

is considered in this mtudy.
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CHAPTER 1V
- LIVING MACRO-INVERTEBRATE FAUNA ENCOUNTERED
The following is a list of the living macro-invertebrates taken
from the area and depths described in the preceding chapter of thiﬁ
thesis and subséquently identified by the author. in cases where thg
identification of a specimen was:unot possible or was possibly inaccurate,
duplicate specimens were sent to recognized specialists in the group

concerned., Credit has been given when these specialists have supplied

. useful information concerning questionable identifications and/or

indeterminable species. If replies have not been received ag yet,
the descriptions and tentative identifications have been supplied by

the author.

Brachiopoda

- &£hlidonophora incerta (Davidson), 1878; f;dé’CQOper, 1£54.

(Plate I, figure 6)

This relatively abundant species-has beea found from 1250 to
2020 fathoms at the stations listed in Table IX. It is one of the
few gpecies sampled in this study that consistently appeared at deep~
water stations. The Blake (Davidson, 1878) took this specles in 1181

fathoms of water between the Mississippl delta and Cedar Keys, Florida.
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Table 11

Occurance of Chlidonophora incerta

No. Live - Crulse Station
14 84-A~10 6
2 . w oy
3 65~A~3 2
13 "o "

3 " (1]

Depth (fms)

1800

2020

1250 (Dredge No, 1}
*  {(Dredge Ne. 2)

v (Dredge No. 3)

7
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 Dr. W. E. Pequegnat (unpubliched data) has also found this species in

the eastern Gulf of Mexico within the depths listed above for the

western Gulf, Dr, G. Arthur Cooper of the U. S, National Museun |

confirmed the identification of this species, ahd he indicated

{personal commuﬁication) that his brief description of C. incerta

in the U. S. Fish and Wildlife Service Bulletin No. 89, The Gulf

of Mexi o-. Its Orizin, Waters, and Marine Life, is incorrect concerning

the pedicle. His description there comes from a specimen that he
bvelieves to have been identified incorrectly. The pedicle of the true

C. incerta of Davidson is widely branched at its base, and not long and

frayed onn the end.

Crustacean Arthropods

Family Neotanaidae gTagggdggggz.

Neotanais serretispinogus Norman and Stebbing, 1886; £idg Wolfg, 1958,
(Plate 1I, figuﬁe 2) '

A crustacean resembling this tanai& vas dreéedged at Station 10
(940~77Q fathoms) on Cruise 64-A-10. It is 0.0 mm. long and it was
housed in & small, transparent tube. Wolff (1858) reports that the
menbers of the family Neotanaidae are cosmopolitan, decp water organisms,

and that there has been only one record of a neotanaid being found at

depths less than 4,000 meters or at temperatures greater than 4,0° C,
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g "'The subspocific separation of this species suggested by Wolff has not

{ been attempted, be@ausa it would entail romoving the wmouth-parts, and

£ tharefore damaging this single specimen,

? . Egg;;x_ggggglggggggL(Brabhyural.’

Bathyplax typhla A. Milne-Edwavds, 1880,

I Eleven individuals of this species were dredged up at Station 2
(300 fathoms) 03—C#“£98_64'Aﬁ13- The Oregon (Springer and Bull;s. 1956)
has taken this speéies-in trawl samples between 200 and 375 fathoms in.
'thg northern Gulf of Mexice. Pounds (1961, Plate I1II, figure 3) lists
this species as & common crab in deep water off the-cpast of Texas.,

) Family Raninidas (Brachvura).

? Lyreidus bairdii Smith, 1880,

One ovigeroué female of £his specles was dredged at Station 2
{200 fathoms) on Cruise 64~-A~10. The Oregon (Springer and Bullis, 1956)
.i. ~ has found this species between 250 and 300 fathoms in the northern Gulf
%' of Mexico. The specimen from which Smith's description comes was en-

countered off New England in water 100 to 125 fathoms deep. Pounds (1961,

Plate 11X, figure 2) lists this as a deep water crab of the Gulf of

Mexico.

~,

}.-.gwmw;-w.,‘,»_;ww‘.;z.. e T
) s EhC
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Foamily Galatheldas o .
Munida pusillg Doenedict, 19203.
(Pilate 11, figure 5)

A small galatheid minus its thoraclic appendages vas di'edged up at .
Station 3 (400 fathoms) om Cruise 64-A-10, It ¢lozely resctiics the
species it is referred to above. This species was dredged up in the

Gulf of Mexico and the western Atlantic by the Albatroszs and subse~

- quently described by Benedict (1203). The Qremon (Springer and Bullis,

1058) captured this species with a trawl in the castern Gulf of
Mexico at‘a depth of 62 fathoms.

Yunidopsis cylindrophthalma (Alcock), 18943 £id€ Benedict, 1003,
(Plate 1X, figure 3)

Another pgalatheld decapod, minus ite thoracle appendages and
closely resombling the above species, was dredgod at Station 2 (200
fathoms) oh Cruise 64-A~10. Benedict (1803) lists the known dis-~
tribution of this species as 188~265 fatlhioms in the Andaman Sea and
406 fathoms in tize Arvabian Sea., This species ls similar in general
appearakce to M. gylindronus Benedict, 1003, but the forme: has a
broadgr yrostrum, smallex eyes, 4 smoother cérapace. and its antero-
La.éer#l angles are rounded,

Munida jris A. Milne-Edvards, 1880; f£idé Benedict, 1003,

A large galatheid minus 1ts abdomen was captured by the dredge at



Ingertae sedis (Plate 111, figure 5.

T

What appeared to be a burrowing decapod was found at Station 2
(200 fathoms) on Cruise 84~A-10. Only the first pair of thoracle

appendages and the last left thoracic appendage remaln intact,

Pelecypod Mollusks

Pamily Limopsidae.

Limopsis sulcata Verrill and Bush, 1888,
One live specimen was found at Station 12 (472 fathoms) on
Cruise 64-A#10. 1t ls 2,25 ma long and it has a height of 2.5 mm,
There are four anterior and four posterior teeth. Parker (1860, Plate
VI, figure 10) 1lists this species as a common member of his "upper
continental slope assemblage.' Johnson {1034) indicates that it is
distributed from Massachusetts to Virginia at depths of from 64 to
349 fathoms.
Limopsis antillepsis Dall, 1881; £idé Parker, 1960,
One live specimen of this spocies vas found ot Station 2 (200
' gathoms), Station 5 (1200 fathoms), and Station 12 (472 fathoms).
. The first two weée 7.0 mm long and 8.0 mm high. The latter shell
" yas 3,0 mm long and 3.0 mm high, Pavker (19€0) says that this

gpecies is preaent, but rare, west of the Miseissippi delta, and he

includes it in his "upper coatinental slope assamblage.”
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Johnson (1934) states that the distribution of this species is from
North Carolina to the Florida Strait and the West Indies at depths of
from 80 to €83 fathoms,
Famil dae.
Arca pteroessa Smith, 1885,
(Plate I, figure 6) |
A 1ive Qpecimen of this species was found attached to the shell

of a living brachiopod, Chidonophora ingerts, at Station 6 (1800 fathoms)

on Cruise G4-A-10. Smith (1885) indicates that the Challenger took

this species in grey mud in the Pacific at a depth of 2050 fathoms, in

1000 and 1675 fathoms of water west of the Azores, and off Culebra
Izland in the Voot Indies at & depth of 390 fatioma. The Alaminos
recently took this specios (Cruise 65-A~0, 25°32'N, x 86°00'W., 1707
fathoms) from the abyssal plain off the weat coast of Florida. The
sholls wers attached to & thin veneer of soft rock that was exposed on
the bottom, The rocurrence of thia species in thae cast mad west Gulf
under similar bathymetric and hydrographic conditlons would seom to
indicate that where a suitable subsirato can be found this species ls

a upiquitous member of the abyssal plain fauna of the Gulf of Mexico.

Fal 1, dac.
..;mm_g subauriculats Montagy,1808; usx_g Abbott, 1954,

A single, live individual of this apecies was taken at Station 2
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(1250 fathoms) on Cruise 65~A-3., It is 11.0 nm high and 5.0 mm long.
The distribution of this species {Abbott, 1064) is from Greenland to
puerto Rico and from Alaska to Mexico to depths of 1000 fathows.

Family Agtartildae,

Astarte pana Dall, 1886; £idg Parker, 1960.
(Plate 1V, figuﬁes 10a, 10b)

Twollive specimens of this species were found at Station 2 (200
fathoms) on Cruise 64-A-10, The ehells were 8.0 mm in length, yellow,
with twentj-five well-developed, evenly spaced concentric rings; The
tnside margin of the shell is marked by 40 to 50 small pits or

creaulations, Dall (1886) found this species in Dlake collections

. taken near the Florida reefs and in the West Indies at from six to

227 fathoma, Parker (1960) says that it is common along the noriheran

Gulf coast from 50 to more than 100 fathoms, and he included it in

his "upper continental slope assemblage.”
Family Caxd €. .

Venericardia armilla Dall, 1903; £idé Parker, 1960,

One 1live individual measuring 8.0 mm long and 2,0 mm in height was

taken at Station 2 (200 fathoms) on Cruise 64~A-10., Johnson (1834)

states that this species has been found from 24 to 106 fathoms between

the Mississippi delta and Cedar Keys, Florida. Parker (1960, Plate VI,

figures 14a, 1l4b) found this species common between 00 and 120 fathoms
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 high, and 9,0 mm thick., Dall (1881, p. 115; 1886, p. 314, Plate I,

in the norihwestern Gulf; he places this speclies in his "upper conti-'
neantal slope assemblage,”

Family Corbulidae.

Corbula disparilis d'Orbigny, 1853; £idd Johnson, 1934.
(Plate IV, figures l4a, 14b, and 1dc)
Two live specimens were taken at Station 2 (300 fathoams) on

Cruise 64-A~13., They were both approximately 10.0 mm iong, ©.0 mm

figures 4, 4a, and 4b) found this specles at depths of from 50 to 450

fathoms in the Caribbean. ' '.-3

Family Nuculidae,

Hucula torresi Smith, 1885,

(Plate IV, figure 11)
One live specimén resembling this species was taken at Station 7
(2020 fathoms) and again at Station 10 (940~770 fathoms) on Cruise
64-A-10, They measured 3,5 ma and 4.5 mm in length, respectively. ' é

The yellow and plossy triangular shell has five anterior teeth and six

- posterior teeth. The Challencer (Smith, 1885) took this species in

coral mand 135 fathoms deep at Cape York off northera Australia.
This species has been taken by the Alaminos (Cruise 65-A-9, 25%32°N. x
SGOOO’W.. 1707 fathoms) in the eastern Gulf of Mexico, and it evidently

also enjoys a wide distribution on the abyssal plain of the Gulf
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of Mexico.
Family Nuculanidae,
Ledella megsanensis messanensis (Seguenza), 1877; f£idé Verrill and

Bush, 1888,

(Plate VII, figures 9a, Ob)

Three live specimens were taken at Station 2 (1250 fathoms) on
Cruise 65-A~3, and ohe live specimen was taken at Station 7 (2020
fathoms) onr Cruise 64-A-~10. This species has 13 anterior teeth andr
20 posterior teeth. All the shells are about 10,0 mm lohg, 5.0 mm
high, and 4.0 mm thick. According to Smith (1885), L. messanensis
(Seguenza), 1877, is more sharply beaked than L. ultims Smith, 1883

(Sci. Res, Challenger Exp. XIII, p. 324, text figure), and it is larger

_than L. confinis Smith, 1885 (Sci. Res. Challenger Lxp, XIII, p. 233,

" Plate XIX, figures 5, 5a). Verrill and Bush (1893) have separated

this species into two subspecies. The one encountered in this study
is L. messanensis messanensis (Seguenza) which hasg been found from
Virginia to the West Indies at depths of 32 to 2620 fathoms (Johnson,

1034),. L. pessanensig sublevig Verrill and Bush has been found off

Grand Banks to Virginia in 1188 to 2088 fathoms of water (Johnson, 1834).

This specles 1z also among those found in the eastern Gulf by the

+

Alaminos (Cruise 65-A-9, 25°32°'N, x 86°00'W.,, 1707 fathoms).
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Anthozeoan Coelenterates

Family Hormath sdney
Two ancmones were found sttached to the root splcules of a species
" of Hyalonema, & glase sponge, at Station 7 (2020 fathoms) on Cruise
o 64-A~10., Charles E, Cutress of the Us 5, National Museum bas indi-
 3cated that they are Actinauge sps or Hormathia sps A more specific
'“F5{ﬁﬂidentification 1s not possiﬁla because the nematocysts of the acontia,
 -are.not preserved well enoﬁéh; | |
| Family Pennatulidae.
One speéiﬁen of a sbecies belonging to this family.ﬁas found at-
Station 10 (540-770 fathoms) on Cruise 64-A=10. A more specific
1deﬁtification could not bo made becéuse bf the yapid deterioration

of the sbaéimen before it was preserved; L ’
Pogonophora

Tubes and fragments of & species of Pogonophora were dredged up
" at Station 12 (425305 fathoms) and also taken with the grab at the saﬁe
" gtation (472 fathoms) on Cruise 64-A-10, Only one anterior end was
encountered, and this was without any tentacles it might have had."

The tubes are less than 0,25 mm in diameter and some apparently

complete tubes were as much as 100.0 mm long. The reddish~brown

tubes are annulated by many small, white rings.,




o
e ~

28

Polychaete Annelilds

Most 0f the polychactes found in this study were represented by
single and often badly damsged specimens, The £ollowing list 1nc1ud¢§ejs
both those that were identified specifically with confidence and

those which were not. In every dubious case the worm has been iden~

¢ified to family and/or genus, briefly described, and then seat to

Dy. Meredith Jones, Curator-in-Charge of the Division of Vorms of the

U, 8, National Masocum. In some cases tentative specific diagnoses

. presented here may vwarrant change after further examination by Dr. Jones.

Family Opuphidae.
1 Qg 8p. "AY
(Plate I.. figure 3)

Twelve individuals closely resemblimg H. branchiata Treadwell,
1034, weré found at Station 5 (1200 fathoms), one was found at Station
7 (20207 fathoms), and six were taken at Station ® (1500 fathoms); all
were on Cruise 64-A-10,

Hyallnoecis sp. "B

Two specimens of another species of th_is gehus were taken by the
LSrab at Station 2 (200 fathoms) on Crulse 64-A-10.

Rhamphobrachium agassizii Ehlers, 1887. |
{Plate V1i, figure 8)

Two specimens of this species were taken at Station 3
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(420 fathoms) on Cruise 84-A-10, Ehlers (1887) reports that the Blake
dredged this species off Carysfort Reef, Florida, off the Marquesas,
and in the eastern Gulf of Mexico at depths of 333 to 539 fathoms.,
McIntosh (1900) feports that the Porcupine dredged up this specieﬁr
between 628 meters and 2165 meters in the North Atlantic and off the

Azores,

'Onughig gp, A"

(Plate VII1, figures 1 and 2)
A single specimen of this species was taken by the grab at
Station 12 (472 fathoms) on Cruise 64-A~10, and again at Station 3

(420 fathoms) on the game cruise.

Onuphis sp., "B"

(Plate I, figure 7)
Another species of the gonus Opuphig was found at Station 10
(865 fathoms) on Cruise 64~A-10,
Paronuphis sp.
(Plate 11, figure 4)
Fragments of 49 individuals of this species were found in a

dredge sample taken at Station 3 (420 fathoms) on Cruise 64-A-10,

- Dr. Meredith Jones bas indicated that this belongs in the genus

*

Paronuphis because of the absence of branchiae. This was set up ag o

aubgenus by Ehlers (1887) specifically for _;ggg;gg‘g;gxiggggig



in tibes conhstructed with round Foraminiféra.
Maldanid (é) sp. "DV
(Plate 1I, figures 7 and 7a}

A single specimen of an unidentified polychaete was taken by the
grab at Station 2 (200 fathoms) on Cruise 64-A-10, It has been placed
in the family Maldanidae on the basis of its prostomial plaque, apparent
nuchal organs, and cone-ghaped pygidium. . The segmenis are also longer
than‘thay are wide. Dr. Meredith Jones of the U, 8. National Museum

_ has not yot seen the specimen, but he has examined drawings of it,
and he indicated that he has not seen a maidanid with tentaclas
encircling its prostomial plague. More proper placement of this

species will have to wait for a decision from hin.

Family TLumbrineridae.

" Lumbrinerls sp.

(Plate 1X, figures 8 and 8a)

A single fragment of a species of this genus was taken by the
dredge at étation 12 (395-425 fathoms) on Cruise 64~A~10.

Fapily Cirratulidae (Plate XI, figures 8 and 8a)
S R A tragment of a polychacte probably in this family was taken by the

dredge at Station 12 (395-425 fathoms) on Crulse 64-A-10,
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Porifera
| Clase Demospongiae.
Radiella sol Schmitt; 1870; £idd de Laubenfels, 1936,

(Plate 111, figure 6)

- One individual of a specles of monaxonid sponge similar to the
above'species was dredged up at Station 10 (240-770 fathoms) on
Cruise 64-A-10, and another specimen wa# taken at Station 2 (1250
fathoms) o# Cruise 65~A;3. ‘These, along with th; o£her gponges yet
to be mentioned, have beon segt to Dr. Frank Littla of the Allen

o~

Hancock Foundation for further study.

Fapgoohilina sp.

A small monaxonid sponge of the order Hadromerina and this genus

was taken at Stations 5, 6, and 7; the depths were 1200, 1820, and 2020

fathoms, respectively. These cval-shaped sponges were from 5.0 to 10.0

mm in diameter.

Another emall species of monaxonid sponge of the order Hadromerina
was found at the stations listed on Table 111,

Clasg Hs nellida.,

Aphrocallistes ramosus Schulze, 1887,

Numercus fragments of this and possibly other species of

)

Aphrocallistes were found at Station 6 (1800 fathoms) and Station 7
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Table I11

Oceurrence of Tisivhonia sp. , o«

Cruise No. of landiv. Depth
64~A=-10 2 1200 fms
" . 3 . .. 1800 Ims

" 2 2020 fus
65-A-3 4 1250 fms (Dredge No, 1)
v L¢] S on (Dredge No., 2)

" - 3 " {Dredge No., 3)




(2020 :Eath&ms) on Cruise 64-A-10.
Hyslonema sp.

The root spicules of a species of Hyalonepy were uned by
hormathiid anemones and a tubiculous polychaete &s a substrate at

Station 7 €2020 fathoms) on Cruisa 64-A=10.

Echinoderaata

H ' Clasg Holothuroidea.

5 Tlem D d e

[ 'Sghaeroghggig talismani Perrier, 19502 g_;ggf Deichmann, 1954.
| (Plate I1I, figure 7) ‘
o 7 One specimen of this species was taken with the dredge at Station
10 (940-770 fathoms) om Cruise 64~A-10, and anothar specimen was taken
at Station 12 (425-365 fathoms) on the same cruiéa.
Molpadia cubona Deichmﬁa, 1040; i;_c,i_f;/ Deichmann, 1054,
(Plate V, figures 3 and 3a)

A single specimen of this specles was taken at Station 2 (1250
fathoms) on Cruise 65-A-3. Deichmann (1954) indicated that this specles
has boen founhd in the Gulf at depths of 13 to 210 fathoms, and that a
single record qf this species from 1440 fathoms should possibly be Ye-

gardgad as erroneous, The fact that it has again been found in rela~

o RN

tively deep‘ vater refutes the limits she is putting on this organisn's

depth range.
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Clasgs Asteroidea (Plate VIII, figure 3).

A small, white starfish 7.5 mm in diameter was taken at Station 12
(472 fatﬁoms) on Cruise 64-A~10.

Class Ophluyroidea (Plate V, figure 4)

A gmall ophiurold measuring 7.5 mm in diameter was found at

Station 11 (745 fathoms) on Cruise 64-A-10.

Echiurida

Echiurida sp.
The badly damaged fragments of a worm—-like organism with many of
the characteristics of the above phylum were found at Station 10

(865-~040 Ffathoms) on Cruise 64-A-10,
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CHAPTER V

MACRO-INVERTEBRATE REMNANTS

The remnants of many shelled organisms were encountered in this
study, and it would be apropos to indicate here that little ecological
significance should be attached to where the shells were found. The

mass movement of gediment could have moved shells from one environment

'to another, or the migration of sea level could account for shallow

vater forms being in deep water, And if it is true that little

ecological significance can be attached to the location in which shells
are found, then the 1ocati$n of the shells that are found should
feflect whether of not the phenomené mehtioned occurred., An inter-
ﬁré;&fion to this éffect h;s-beeﬁ attempted in t#e final chapter of

this thesis, | | | ,
Scaphopod Mollusks

Nine species of scaphopods were found from 100 to- 1500 fathoms.

~ Henderson's monograph:{1920) of the east American scaphopods proved
to be invaluable in working with these specimens. All the shells

-¢ollected fall into the genus Dentalium, and, for convenience in this

atud&, they have been grouped into the subgenera preaen@ed by Henderson.

. Neither Parker {1060) nor Springer and Bullis (1956) mention scaphopods
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i . in their deep water bottom samples from the Gulf of Mexico.

Subgenug Iaevidentalium.

. Dentalium perlongum Dall, 1878; £idd Henderson 1020,
(Plate VI, figure 1)

One shell of this species was taken on Crulse 64~-A~10 at Station

16, Its length and the diameters of its anterior and posterior croas~- '
sections measured 55, 4, and 1 mm, respectively. The white shell i

is devoid of any sculpturing. Dall (1889} recored this species from

gt o o

depths ranging from 227 fathoms to 1,568 fathoms ik the Yucatan

Strait, the Gulf of Mexico, and also in the Caribbean. The temper=-

ature of the water at these stations ranged from 35°1t0 48.6° 7,

e A g e e e e T £

Deptalium callipeplum Dall, 188¢; f;délﬁenderson.-1920.

AT Y R

(Plate VII, figure 5) _ |

One shell of this species was found in a dredge sample taken at

AP A Y T,

e ST T A

Station 2 on Cruise 64—A~10. The depth was 200 fathoms. The specimen . §
measured 30, 4, and 1 mm 4nd it lacked sculpturing. Féint. transverse, ‘
grey lines oh the smooth, white shell make it appear subtranslucent,

Henderson (1920) indicated that this species has been found at 160

fathoms in grey mud between the Mississippl delta and Cedar Keys, Flarida,

Dentelium liodon Pilsbry and Sharp, 1879; fidd Henderson, 1020.

"One shell of this species was taken with the grab at Station 13

rd i,

g
|

on Cruise 64-A~10. It measures 24, 2.5, and 1 mm. The bludsh white,
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subtranglucent shell is brilliantly polished, The only markings on

the shell are transverse growth lines. This specimen lacks the "V

 ghaped notch that is often found in the tip of the shell of this

ppecies. The tip may be damaged, oz, as Henderson (1920) says, the

‘tip of this species cah "be peculiarly variable,"” and, therefore,

perhaps no notch was ever pfesent on this particular shell. This

species has been divided into two subspecies, D. liodon licdon Plisbry

L8

and Sharp, and D, liodon alloschismum Pilsbry and Sharp. The formex
has an apical notch on the convex side and, in cross-gseciion it is
siightiy dorso-ventrally compressed, In the latter subspecies the
apical notch is on.;he concave side or is laterally placed, and the
shell is eircular in cross section. I1f only the shape of the cross
section iz used to separate subspecies, this specimen most closely
fits D. liodon alloschismum, but because this separation is also
éontingent on the notch that is missing from the spocimen studied,
thig investigator feels Justified iﬁ following Henderscn's suggestion
and ignoring this subspecific separation, Henderson (1820) indicates
that this species has been found at & depth of 80 fathoms off

Bridgetown, Barbados, and off English Harbor, Antigua, in 200 fathoms

of water,
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Subgenus Antalis.

Dentalium hartletti Henderson, 1820 .

(Plate VI1, figure 2)

At 8tation 10 on Cruise 64~A-10, two shells of this specles were
'takenrwith the grab. This species is dorso-ventrally compressed, aibn
are indistliact at the tip, but 18 appear near the posterior third of
the shell; an intercalation occurs near the anterior third and there
are 24 ribs atlthe anterior end 6f the shell, A groove iz present on
the convex mide of the tip., These white shells measured 25, 3.5, and
0.5 mm and 14, 2, and 0.5 mm. Henderson (1920) reports that this

species has been found in 17 fathoms of water off Cape Fear, North

Carolina, and at 539 fathoms northwest of Tortugaa, The water temperw-

aturs at the latter station was 30,50 F,

Subgenus Fissidentalium,

Dentalium meridjonale Pilsbry and Sharp, 1867; £idé Henderson, 1920,
(Plate VII, figure 3)

Two shells and a fragment of this species were found in the
dredge sample taken at Station 9 on Cruise 84-A-10. The two intact
specimens measured 56, ©, and 2 on #nd 44, 7, and 1.5 mm. They have
a chalky texture with a grey outer layer covering a porcellanoué
poftion.' Faint, longitudinal riblets appear anteriorlyrin.tha grey

layer, A-shért, irregular apical fissure on the convex side should be '
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present in this species. The apices of these shells were evidently

broken and the presence or absence of this diagnostic feature could
not be determined. Henderson (1920) iandicates that this species hag
been taken frqm a depth of 1,568 fathoms north of the Yucatan
(Campeche) Bank. |
Dentalium amphialun Watson, 1879; 71ad Henderson, 1920,
{Plate Vil, figure 7)

| Two fragments and one complete shell of this species were taken
at Station £ and at Station 5, respectively, on Cruise-64-Ar;p. The
single shell measured 33, 6, and 2 mm, Fifty fine, yellowish riblets
run longitudinally along the dark brown shell of this species. The
Challenger Expedition found this species near the La Plata River mouth
at a depth of 1,000 fathoms. The bottom was “blue mud" and the water

temperature was 33.1° F,

Subgenus Hetergschisma.

Dentalium callitheix Dall, 1889; £id¢ Henderson, 1920.

(Plate VII, figure 6)

Two shells of this species were found in the dredge sample taken

 at Station 9, and two shells and two shelil fragments were taken at

?t&tion 10, The former shells measured 18, 2.7, and 0.75 mm and
28, 3, and 1.0 mm. The tip of this species has nine ribs; anteriorlyL

an intercalation of these ribs occurs fLirst by one and then by two
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more riblets., Hence, the anterior end displays three riblets between
each pair of ribs. The shell is compressed laterally, and it has a long
s1lit on the concave side of the tip. Most of the shells in this
collection are 1n-p§or condition, and what.appeared to be the remains

of a slit could be seen in only one of the shells. The Blake took this

species in 1,59) fathoms of water in the Yucatan Strait, in 200 fathoms

- of water off Bahia Honda, Cuba, and ai 1,181 fathoms between the

Mississippl delta and Cedar Keys, Florida,

. Dentalium sp., £id€ Hendersom, 1920,

A shell measuring 23, 2.5, and 0.5 mm was taken in the grab at
Station 12 on Cruise 64-A-~10. It has nine primary ribs; the apex is

round in cross section as is the anterior end. The tip has a laterally

' placed'notch or wide slit. The primary ribs are doubled by intexr~

calation, but it is impossible to determine the extent of the inter-
calation toward the anterior end. Tbe shell is white and highly
arcuate. Even thOugh‘it cannot be identified specifically, if is
evident from its nine primary ribs and its laterally placed notch
that it belongs in the subgenus feteroschisma.

Subgenus Comprassidens.
Dentalium ophiodon Dall, 1881; £1d¢ Henderson, 1020,

{(Plate V1I, figure 4)

One shell of this species measuring 17, 2,0, and 0.5 mm was fouad
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on Cruise 64-A-10 at Sﬁation 13, This species is white and glossy,
~ but not highly poliahéd. There 1s no apical slit, and only faint
riblete mark the shell longitudinally., Transverse growth lines are
pregsent and they arch forward on the concave side, It 1z dorso«
ventrally compressed. According to Henderson, moet of the numerous
gpecimens in the U. &, National Museum came from depths near 100
fathoms off southern Florida. Oﬁe specimen camo from 287 fathons

off Bahia Honda, Cuba.
Gastropod Mollusks

Ten spacies of gastropod mollusks were found at depths gfeater
‘than 100 fatﬁomz. 0f theso, seven species belonged to the family
Turridae, & group comuonly found in deep water, The specices of turrids
are extremely numerous and exirvemely difficult to define and classify
‘(Smith.i193?). Harvey R, Bullis, Jr. (personal commupication) has
fndicated that many new species of turrids have boen described on the
vasis of very minute morphological differences, and, as a result,
geveral months“work,at the U, S, National Museum would probablé not
bring success in identifying many species with confidence. Thié is
especially true when speclmens are not captured alive, and are there-

fore not available for the radula examinations so necessaxry Lor proper

species diagnoses. Io light of these opinions, this author asubmits
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these descriptions of the turride with the reservations that a future
revision of this group and/or more ﬁe’cailed work on better specimans
from the Gulf of Mexico may indicate that some of the diagnoses.
presented in this section may be erroneous.

F urridae (Turritidae).
langilis oxytata Bush, 1885; £idd Smith, 1937.
(Plate 11X, figure 3)

TX‘&BS. Conn. Acado Ax‘ta SCin V:. po 4553 pl- 45.

A dead shell of this species measuring 8.0 % 3.0 mm was found at
Station 10 (940-770 fathoms) on Cruise 84-A-10. Johnson (1934) roports

that the U, 8, Fish Commission steameyr Albatross dredged thig species

at depths ranging from 14 to 51 fathoms off Cape Hatteras, North Carclina.

Mangzilia pelagia (Dall), 1881; £idd Johnson, 1034,
(Plate IV, figure 5)

This shell containing a hermit crab was found at Station 10 {840~

770 fathoms) on Cruise 64-A-10, It measures 16 x 6 wm. The Dlake

captured this species off Georgia in 440 fathoms of water and at a

depth of 530 fathoms in the Gulf of Mexico (Johngzon, 1634),

Mapgilis handella (Dalld, 1881; gidd Johnson, 1634.
(Plate 111, figure 1)
This shell, measuring 20.0 x 4.5 mm was taken at Station 2 (200

fathoms) on Cruise G4=-A~10, it vas taken in the Gulf of Moxico at
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321 fathoms and off the east coast at depths of from 1200 to 2100

fathoms by the Albatross (Johuson, 1934),

Ma.ng;lgé antonia (Dall), ,1881; f;def Johnson, 1934. /

(Plate IV, figure 2)

A ghell of this speciea was taken by the dredge on Cruise 64-A-i0

at Station 12 (425-305 fathoms). The Blake captured it off Cape San

Antonio in 640 fathoms of water and near Guadelupe at a depth of 769
fathoms (Dall, 1881), The Albatross (Johnson, 1934) took this species

off Fernandina, Florida, and in the Gulf of Mexico at 204 and 640

© . fathoms respoctively.

Leucosyrinx sigsbgei {Dall), 1881; E;Qé,Johnson, 1934,
{Pilate 1V, figure 3) |

This shell was dredged up at Station 2 (300 fathoms) on Crulse
64~A-~13, and it measured 22.0 x 10.0 mm. The Blake (Dall, 1881) took
this species in the Caribbean off Bequia at 1,591 fathoms and 1in the
Yucatan Strait at 640 fathoms. | '
Cragsispira tampaensis Bartsch and Rehder, 1041; mé Perry and
Schwengel, 1935,
(Plate IV, figure 1) | | -

A shell, very close to thig species and definitely of this genus,
was found at Station 2 (300 fathoms) on Cruise 64-A~13, It measured
33,0 % 7.0 mm. The only salient disparity between this shell and that

described by Bartsch and Rehder is the absence of the sutural ridge n
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| - this shell., The type, U. 8. N. . No. 493409, was taken at Tampa Bay,
Florida.
Turridac sp. (Plate IV, figure 4)

A badly worn turrid containing o hermit crab was taken ot Station
6 (1800 fathoms) on Cruise 64-A-10. It mensured 23 x 8 mm.

i lv A Co

Atve sandersoni Dall, 1881; f£idé Abboti, 1954.

(Plate V, Zigure &)
A shfall of this gpecies was taken at Station 2 (200 fathoms) on
. Cruise 64-A-10, It measured 6.5 % 5 mm., The Blake (Dall, 1886)
dredged this species in the Atlantic and in the Gulr of lexico at 803
“and 450 fathoms, respectivaly.. |
. 1y Vo dag.
Aurina robusta (Dali) 1589; f£idé VWapner and Abboit, 1964,
(Plate 1Il, figure 4)

Two badly worn shells of this species measuwring 168.0 x 8.0 mm
and 45,0 x 15,0 mm were taken at Station 2 (200 fathoms) on Cruise
64=-A~10, Wagner and Abbott (1964) indicate that thia apecles is dis-
tributed in the Florida Stralt and in the Gulf of Mexico, Dall (1889)
found it in sanples taken by the Blake off Havaha at 110 fathoﬁs and in

the Gulf of lMexico at 280 fathonms,
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Family Trochidae.

Solariella lamellosa Verrill and Smith, 1882; £idé Abbott, 1004,
(Plate 1V, flgure 2)
This top shell measuring 6.0 x 11.0 mm was found at Station 2

{300 fathoms) on Cruise 65-A-13., Johnson (1934) indicates that it has

been found at 115 fathoms off Martha's Vineyard, between 15-32 fathoms

.off North Carolina, and at 100 fathoms off the Barbados. Abbott {(1954)

lists the distribution of this species as Massachusetts to Yucatan and

tho West Indies.

Pelecypod Mollusks

Family Nuculanidae,
Yoldia solenoides Dall, 1881; fidé Parker, 1960,
Three valves of this species were taken at Station 13 (100 fathoms)

on Cruise 64-A-10. Parker (1860; Plave VI, figwre ©) found this

; . Pl
“ bivalve alive from 40 to 118 fathoms., These shells were 12.0 mm long

and 6.0 mm high,.

Nucylans carpenteri Dall, 1881; f£idé Parker, 19060.

Parker (1060) considers thia a member of the "upper continental

~ slope assemblage." The data collected in this study agree; a dead shell

was found at Statiom 2 (200 fathoms) on Cruise 64-A=-10, It ie 18.0 mm. -

“ long and 5.5 mm high. There are 15 anterior teeth and 42 posterior
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teecth on this shell. Abbott (1954) states that it is common from North

Carolina to the West Indies from 10 to 100 or move fathoms. The Blake

(Dall, 1881) found it in from 100 to 287 fathoms off Barbados.
Ledells messanensis messanensis (Seguenza), 1877; £1dé Verrill
and Bush, 1898, '
{Plate VII, Tigure 8)

COne péir of valves of this specics was taken at Station 7 (2020
fathoms) and four valves were taken at Station 6 (1800 fathoms) on
Cruise 64-A-10,

Fasily Limopsidasg.

Limopsis sulecata Verrill and Bush, 1898,

A pair of valves of this species were found at Station 10 (940~

770 fathoms) ok Cruise 64-A-10., It should be repeated that Parker

- €1960) includes this species in his "upper continental slope assemblage."

Y cid )
Arca pteroessa Smith, 1885.
(Plate I, figure 6)

Che valve of this species was found at Station © (1500 fathoms) on

Crulse 64-A-10. It is 4.5 mm long.

Arca ipeequisculpta Smith, 1885,
(Plate V, figure 6)

One shell of this specles was taken on Cruise 64-A-13 at Station 2
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(300 fathoms). The shell, 9.0 mm high and 1@.0 mu long, has 17 teeth,
This species was also found by the Challenger off Culebra Island, West
Indies, according to Smith (1885), The water was 390 fathoms doep.
Arca iransversa Say, 1821; £idd Perry and Schwengel, 1055,
{Plate IV, figures 12a and 12b)

Two valves of this species ware found at Station 2 (200 fathoms)
6n Cruise 64-A-10, They measured 16.0 x 10.0 mu, Smith {1937) says

that this species is often found off Nantucket and Martha's Vineyard,

and also in the shallow water off western Florida.

Family Limidae,

Lima pellucida C. B. Adams; g;dé{Abbott. 1e54.

Two valves of this species were taken at Station 13 (100 fathoms)
on Crulse 64-A~10., The fragille, semi~transiucent white shells are
6,0 mm long and 7.0 mm high. Abbott (1954) indicates that this species

is distributed from North Carolina to both sides of Florida and the

- . West Indies.

Family Astartidae.
Astarte pena Dall, 1886; £1dd Parker, 1060.
(Pilate 1V, figures 10a and 1lOb)
Two valves of this species were found at Station 2 (200 fathoms),

and three valves were found at Statioa 13 (100 fathows) on Crulse

84~A=10.
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Faaily Verticordiidag.

Verticordis fischerisns Dall, 1856; fiaé Parker, 1960,

A left valve of this species was taken at Station 13 {100 fathoms)
on Cruise G4d-A-10. 1t measuves 0.0 oo x 9,0 wm, and it bas 26 small,
finely beaded, radial ribs over iﬁs entire, subtriaangular surface.
Parker (1080, Plave VI, figuresi7a, 17b) found it to be common on the
upper continental slope and he put it in hig “"upper continental elope
assemhlage."’

Pamily Carditicdae.
~A Venericardia mrnilla Dall, 1003; £idd Parker, 1960.

- .. . Two valves of this species were found at Station 2.(200 fathoms)
oa Cruise 64-A~10.

Family Covrbulidag.

Corbula disparilis d'Orbigay, 1853; fidé Johuson, 1934.

Two valves very similar to this species were found atlStation 2
{300 fathoms) on Cruise 84-A-13.

Famll dae,

Lelling sp.
{Plate IV, figure 13)
N L ' . Two valves of a Tellipa were found at Station 13 (100 fathoms) on

R Cruige GQ-A-lo..
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CHAPTER VI

RESULTS AND CONCLUSIONS
General Considerations

The amount of sampling done in this study is ao limited in view
of the vast amount of area included that 1little if any statistical
- slgnificance can be attached to the presented data. However,léeneral
‘trends In common ﬁith other deep-sea investigations are evident; the
most obvigus is the apparent decrease in the number of individuals
and in the number of species as both the distance from land and the
depth increase (Wolff, 1960). The data also suggest that the come
position of the deep water fauna in the northwestern Gulf of Mexico
- differs in some respects from that fgund by other deep-sea investi-
gatlions around the world. . The numerous elasipod holothuroids and
ophiuroide that bave been listed (Wolff, 1060) as among the most common
of the deep~sea forms of life. have not been found at the d?pp-water
stations in this study. Their absence is difficult to explain.
According to Menzies (1964) the type of sampling gear used plays a
;- - large part in the sizes and types of organisms that appear to inhabit
a biotope, and perhaps the sampling devices used here missed these
forms,

The area of the study where the "oxygen minimum" impinges against
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the sldes of the Gulf basin appears to be inhabited by burrowing
decapods, tube-dwelling polychaetes, and pogonophores, Lore motile

organisms seem to be found above and below this zone. Similar data

,were noted by Parker (1964) and developed by Calvert (1964) for the

Gulf of California. The oxygen minimum there is very pronouncaq

0.1 m1/1) and results in an azoic reglon which is not found in the

Gulf of Mexico,

Thin veneers of diatomaceous coze are presexved in the sediment in
this azoic regian in the Gulf of California without being disturbed,
but both above and be;ow this region the sediment has ﬁesn thoroughly 4
"mottled" by burrowing forms of invertebratea; Most of these burrowers
appear to be depeosit feeders, and would survive bést in areas with
1ittle competition and sediments with a high organic content, Richards
and Redfield (1254) state than an inversa relationship exists between
the qrganic content of sediments and the dissolved oxygen content of
the amblent water. The data they present, collected from the Gulf of
Mexico, indicate that conditions prevall in the zone where the oxygen
minimum impinges on the bottom that both supply'ofganic matter and -~
eliminate competition., But Richards and Redfield have no data on what
portion of the organic material is utilizable by bacteria and animals.
If much of 1t is utilizable, it 1s very interesting that Stephens (1863)

has shown that many invertebrates can preferentially absorb utilizable
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organic compounds directly through their intaguménts. Therefore this
author suggests that in this zone especially, the dissolved organic
matter absorbed in this manner may be a major means of nourishment for

many of the organisms,
Shell Deposits

The migration of the sea level is an accepted phenomenon that is A
well researched in this area (Parker, 1960), but it is of little direct
slgnificance to this study because gea level variations did not approach
- a magnitude of 100 fathoms. The mass movement of sediment by slumping
is another ﬁatter. If it does occur it would seem'most.probable in the
shallow regions of this study, i. 2., from the outer margin of the ) :g
. éontinental shelf to depths near 300 or 400 fathoms, and also between

the 900 and 1600 fathom isobaths whefe the depth may iﬁcrease 100
fathoms in less than & mile., The gradient in both these areas is
sometimes as great as 1:10, and the relatively level regiouns below

these slopes would be the place to look for shell deposits resulting
from slumping action. The difficulty with looking for evidence of
slumping.in this indirect manner is the general pauoity&of organisms in
the dgep watexr, alive or dead. It iq noteworthy here to mention that
shell material at Station 10 (040-770 fathoms) on Cruise 64-A-10 1isg very

abundant for water of this depth, and some of the species are those
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commonly found on the upper continental slope (Parker, 1960), Thi;
could, perhaps, be the result of slumping initlated by sedimentation
fyom the Rio Grande. Such slumping in this area could initiate a
turbidity flow that would move from west to east acroas the abyssal

plain.‘ L
Slumping

Moore and Bullis (1954) recorded a deep-water coral reef on the
slope in the eastern Gulf of Mexico, Later attempts to find it were
unsuccessful, and Bullis (personal communication) indicated that

Precision Depth Recorder traces show that this coral reef may have

been covered by a slump from shallower water.. Therefore, the ubiquitoué

and essentially constant environment of the deep-sea that is so often
referred to (Wolff, 1660) may ﬁe reflected in the deeﬁ water of the
Gulf of Mexico by such factors as salinity and temperature, but what
has been assumed to be a quiet environment of constant physical

characters may in fact undergo cataclysmic changes as a result of mass

movements of the sediment. There is evidence that wide-gpread turbidity

current action occurred in the Gulf during the late Pleistocent (Ewing
et al., 1958), and, although turbidites representing turbidity flows of

the present have kot been recognized in cores from the Gulf (William R,

Bryapt, pexsonal communication). the possibility of these occurring
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today should not be discounted. The ecolog;cal gignificance of these
phenomena has been suggested by Heezen et al, (1635). The transport

of sodiment by slumping or a turbidity flow can move organic ma;erial
and thus "fertilize'" the new position, or the.movement can have a
gmothering effcct and eliminate vome oF much of the bottom fauna. in
the Gulf such sédiment movenerts may.have had, and still may have, boﬁh
effocts,. fhe presence of pogonophores is evidence that the bottom is
rich in nutfient material (Kirkegaard, 1956), and the abgence of the
elasipod holothwroids and ophiuroids could be related to the smothering
effoct of sediment movement. It is noteworthy then that there is an
ipcrease in the pumber of live organisms from Statlion 8, east to
Station 7, and then to Station & on Crulse 64-A-10. This may reflect a
o o " ‘lessening of the smothering effect referred to by Heewen et al.'i1ass)

as the distance from the apex of the comjectured +turbidity current

increages.
Recurrent Groups

At depths less than about 1000 fathoms the rapidly changing
bathymetry, oxygen concentration, and teaperature have evidently
'eliminated the establishnent of recurrent groups that could be recog-

nizable from the small amount of sampling that has been done ia this

~ - study. Below 1000 fathoms the lack of variation in the environaent
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has apparently given rise to a group of organisms that have recurred:

with some degree of consistency, and, although statistically defined

- communities cannot be described in the usual manner, it is the judgment

of the author that this group probably prevails in numbers on the

abyssal plain of the entire Gulf of Mexico, This assemblage
includes the following:

. Brachiopoda

Chlidonophora incerta

. Porifera
Tisiphenia sp.
Fapgophilina sp.
Molluska
Nucula torresi
Ledelln messanensis mesganensis

Annelida

Hyalincecia sp. "A"

. This prediction is supported by the faot that all the above species

were taken from the abyssal plain of the eastern Gulf of Mexico by the
Alaminos (Cruise 85-A-0), Further sampling throughout the Gulf with a
wide variety of sampling devices will no doubt procure many more species,

but it 1s likely that these will remain among the most numerous of those

taken on the abyssal plain,



TABLE 1V

LIST OF SPECIES BY STATION

Cruise G64-A-10"

Station 2.

6/22/64; Grab; 200 fathoms; 93%43'W. x 27%40°N,
Five live individuals; four live speciea,

2 Hyalinocecia sp. "B"
1 Maldanid sp. "A"

1 Incertae sedis (Anomura, Decapoda)
1 Axiidae sp, '

Grab No. 2 .

Three live ihdividuala; three live species.

1 Nephtys sp..?
1 Callianassa sp.
1 Limopsis antillensis

Dredge, Meter~-1250 turas.
Seven live individuals, five live species,

2 Astarte nana
2 Venericardia armilla
1 Mggidogsgg cxlingrgggghglgg

1 ¥aldanid sp, "A"
1 Lyreidus bairdil

Remnants: 2 Aurinia robusta shells, 1 Nuculana

garpenteri valve, 1 Dentalium callipeplum
shell,
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23 live individuals, 6 live species.

g 2 3.

© 8/22/64; Dredge, Meters-1073 and 1361 turns; 420 fathoms;

93°30'W. x 27°15"N,
61 live individuals, 8 live specles.

4% Pavopuphis sp.

'L Cpuphis sp. "AY

6 Amaze fumida

1 Pesammolyce occidentalls
1 Rhamphobrachium arass

1 Spaerothuria talismani
1 Bunida pusilia

1 Polvpollla pachylepsis -

: 8;&;;0{3 De

8/23/64; Dredge, Meters-1857 & 1070; 1200 fathoms;
92%44'W, x 26°00°¢N,
16 live individuals, 4 live specles.

1 Paguridae sp. "A"
12 Hyalinoecia ap 4"
2 Tisiphonia sp.

1 Fangophiling sp.

Remnants: 1 Dentalium amphilialum, 1 Rentalium
bartlettl, 1 Janthina janthipa,

Statiocn 8.

6/24/64; Dredge, Meters-1868 & 1502; 1820 fathowms;
02°23'w, x 25°13'N.

1 Paguridae sp.
14 Chlidonophora Ancerts,
* 1 Arca pieroessa
1 Fancophiling sp.
3 Tisiphonia sp.
1 Ilncertae sedis (Polychaeta)
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Remnants: 4 valves of Ledella megsanensis pessanengis,

1 Turridae sp.

~ Grab; 1800 fathoms.
0 live individuals, O live species.

‘Romnantg: 4 valéaa of Chlidonophora Aincerta.

Station 7.

8/25/64; Dredge, HMeters-2682 & 3565; 2020 fathoms;
£4°001W, x 25°13'N.
Ten live individuals, seven live spocies.

Ledells messanensis pessabensis
Iyalincecia sp. "AM

Radiella sol

Fanmophilina ap.

Ziniohonis gp,

Childonophora ipcerta
Ancimones (Hormathiidae)

LI CIIWar TR

Remnants: Hyalonema sp. spicules,

Grab (Btation 7 - cont'd)
Four live individuals, two live species,

1 Buculs torresi :
3 Byalinoecia sp. "B" !

Remnants: Childonophora incerta shell fragments close
to dissolving, hyaline worm tubes, 1 small urchin

“taest (Echinoidea, Echinodormata)

Station 8.

6/26764; Dredge, Meter-1231 & i 1920 fathoms;
04%46 W, x 28°02'N, ... L
One live individual, one live species,

-




8ix live individuals, one live species.

1 Polychaote sp.

Resnants: Hyalonera sp. fragments, 3 hyaline worm
tubes, 1 hyaline, anaulated worm tubo.

Station 8.

6/26/64; Dredge, Moters-1591 & 1598; 1500 fathoms;
05%05¢W, n 25°219N,

’

1 Hyalimoecia sp. "A"
5 Maldantdae sp, "C"

Remnants: 1 Dentalium meridionale sholl, 1 Dentalium
amphialom shell, 1 Dentaljvm callithrix shell.

S g&t ion 10.

68/27/64; Grab; 965-940 fathoms; 94%30'W., x 25°30°N.
Two live ilndividuals, two live especies, ‘

1 Conuphis sp. “A"
1 Ec¢hiurida ap.

Remnants: 1 Dentalivm perlonoum shell, 1 Dentaliung
bartletti shell. '

Dredge, Ueters-1726 & 2426,
22 live individuals, 9 live species.

1 Neotaniae serratispinosys
- 1 Pennatulidae sp,
1 Radielln sol
6 Amame funida
© lyalinoscia sp. A"
1 Paguridae sp.
* 1 Nucula torresi
1 Limoesis suleats
} Sphaerothuria talispond
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Regnants: Seolariells lanellesa, Deptalium gullggggia
Limopsis sulcats, Mapgilia o tota, Mangi
polasis (one shell of each).

Static 1.

-6/27/64; CGrab; 745 fathoms; 95°31'W, x 26%°27'N,

One live 1ndividu?l. ohe live species.
L Ophiuvroidea &p.

Station 312.

 6/28/64; Grab; 472 fathoms; 95°55'W. x 27°30'N,
- Pour live individuals, four live specics.

1 Porosophore sp.

1 Onuphis sp. "A"

‘1 Maldanidac sp. "BY
1 Asteroidea sp.

Dredge, Meters-227 & 203; 425-395 fathous.
Fouy live individuals, four live species.

- herdis taliomani
1 Pogonophora sp.
1 Civvatulidae ap.

1 Lunbeineris sp.

Rempants: 1 Bentalivm &p.. shall. 1 Mansilia
antonisa shell.

Station 135.

' 6/28/64; Grab; 100 fathoms; 04%58'W, X 27°%52 N,

Two live individuals, one live specles.

2 Venericardia armiila

. Remnants. 1 Lima pellucids valve, 17 Microcardium
pex bile valves, 28 Venericardia aymilla valves,

- 3 Yoldia golensides valves, 2 Agiarie papa valves,
1 Verticordias fischoriana valve.

a1
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Cruise 64-A-13

Station 2. .

11/3/64; Dredge, Moters-8660 & 8951; 03°00'W. x 26°38N,
14 live individuals, three live speciles.

2 Corbula disparilis
11 Bathvplax typhla
1 Munida iris

Remnants: 1 Solariells lamelloss shell.'l Leucosyrinx
sigsbeei shell, 2 Tellina ep. valves, 2 valves of

Avca ipsecuisculpta, 1 Crassiopira tampacusig sheil.

Cruise 65-~A~3

Station 2.

3/7/65; Dredge No. 1, Meter-36; 94°57'W, x 26°16'N.
Nine live individuals, four lilve species.

1 Radiella sol
3 Chlidonophora inceria
1 Paguridae sp.

4 Tisiphonia sp.
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Dredge No. 2, Meter - 13¢
24 live individuals, three live species.

9 Tisiphonia sp.
13 Chlidonophora mcerta

2&@.@2!&;1@&@&%2&@&%@&

< : Dredge No. 3, ‘Meters = 510
10 1ive individuals, five live specles.

3 Tisiphonia sp.

3 Chlidonophora inceria

2 Ledella messanensis mesganens;g
1 Limatula subauriculata

1 Molpadia cubana

—
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24

3.

4.

8,

g.

7.

Plate 1

Ps:aﬁnrrm'.t.gce occldentalis, veatral view.

‘Paguridas sp.

Iyalinoecia sp. "A," dorsal and ventral viows,
regspectively. S .

Polvnoslla pachylepsis, dorsal view.

- Nephtys, sp., dorsal view.

Shlidonophova incerta with Ared DLCrocisl.

- Onuphis sp. "B."







Plate 11

1, Axiidae sp.
2. Heotanias serratispinosus.
g, ; 3. Munidopsis gvlindrophthalma, ventral and dorsal views

A respectively.
S 4. Paronuphis sp.
SRR

5. Mupida pusilla.

.: ,;3 ' ' 6. Cirratulidae sp.
ol : o a. Tourth setiger.

© 7. Naldanidae sp. "D" prostomium.
a. Pygidium

P : - 8, Lumbrineris sp.
SRR , . " &. Third setiger.
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- Plate 111

Amags tunida.
Polychaete sp. "A."
I.hldaniciae Sp. "A"
Callianagea sp.

incertae sedie (Anomura, Decapodal.

Radiella gol,
Ephaerothuria talismani, 15 am,

Mzldanidae sp., 'C,"
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P.:
Plate IV
1. lanrilis baadells, 10 x 4.5 mam.
L
j 2. Monrmilis antonis, 13 x 5 mm,
3. Maneilia oxytata, 8 x 3 mm.
4, -Aurinis robusta, 19 x &;ma,
S. Monsilia pelagia, 18 % 6 mo.
' 6. Crasnispira tanpoensis, 22 x 7 mm. ' %

7. BSglariells lomellosa, 11 x © mm. :

B, Leucooyriny sinchbasi, 22 % 10 mm.

2, Twrridae gp. 28 x 8 qm.

R e T e

10a, Asterte paus.

- 10b. Astarte papa,

"1, Nugula ioryesi.

R P P A

. 12a. Aveo transversa, internal viow. e B
< o o . 12b. Aren trapeversa, external view. . !

~13. ZTellina sp., 20 = 12 mm,

AL i 9L 25

| . 14b. Corbula disparilis umbo, ligament and tooth,
' | l4ec. Corbula disparilis.
T : :‘,‘ 15, | Nuculang m . -

.,
AR e AR
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| % Plate V
g- ‘ l. Menzies dredge, net - 1 meter wide and 3 meters long.
g ;g 2, Pequegnat dredge, nét - 1 meter wide and 2 meteras long.
%. i 3. Molpadia cubana, 20 mm long.
5 g a. Three-pillared tables (spicules) of
% e Molpadis cubana
{ £
4. Ophiuroidea sp., 7.5 mm in diameter.
é' ! 5, égggrggagguisgglgta. 10 x 2 am, 17 teeth.

6., Atys sandersoni, 6.5 x 5 am. .
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Plate Vi

1. Metering Device - Menzles dredge.

a. Couater
. FEccentric
¢. Bpoke

2. Metering Device - Pequeghat dradge.
a, Countex

bh. EILeocontric.
¢c. Paddle blade
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1.
2.

3.

4.

5,

6.

7.

8.'

D

Plate Vi1

Dentaliuyg perlongum, 55 x 4 % 1 mm,

Dentalium bartletti, 24 x 3.5 x 0.5 nm,

Bentalium meridionale, 56 x 9 x 2 mm,

Dentalium ophiodon, 17 % 2 x 0.5 mm,

Dentaliuwm callineplin, 30 x 4 x 1 mm,

Dentalium ecallithrix, 10 x 2.7 % 0.75 mm.

Dentalium amphialum, 33 x 68 x 2 mm,

Rbamphobrachivm arassizij.
Ledella messanensis messanensis, 10 x % mm,
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Plate VII1

b " 1. Onuphig ep. "A."

K ) _ 2. Opuphis sp. "A," 13th parapodium, with setae and a
. : singie seta boelow.

} - o 8. Asteroidea sp., 7.5 mm in dlameter,

e B 4. Limopsisg antillensis, 4 x 3 ma,

¢

[
:
I3
i
H
1

S+ Ialdanidae sp. "B."




P B e e
T - N =

i o




&8

ADPENDIX

BOTTOM METER DATA .

Crulse 64-A—10 ¥

R D S P PRt

Station Revolutions Depth

20 fms

1 veoos. 1400 & 2210

———pp—

2 : . 1250 & : 200 fms

3. 1073 & 1361 : 423 fms

[}

1857 & 1870= £iv 21200 fme

o

'_ o N A U .- 8588 & 1502 ions, 1860 fms
7 {my 2882 L 3686 - . a0 2000 fns

8 1981 & . &> 1920 fms

s
e

o i3t 1591 & 1508 1500 fms !

10 v 1726 & 2428

o 760 s
12 v 0227 & 0293 50 435 fas
w v . 3128 & 2100 2 06 fms - 60 fms
14 523 ' 084G & 0860 ¢ 1.20 fms
| . o
15 0149 & 10 2ms ;'f

. : B Y
e i LN )

e e e N T




Statien

1

3

11 (L)

111

v

vi

vii

{2)

{3)

Crulise §4~4~10

Revolutions
| 7200 & 7224
Bag tangled, no sample
Bag tangled
Meters=0660 & 8951

Cruise 65~A-3~1

0004
00306
0138
0S10
0103
T 0250

1158

J

Depth
75 fas
080 Ims

300 fus

445 fmas
1250 fms

1250 fms

1250 fms

1845 fms

1800 fms

302 fms

140 fuws

60 fus
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