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Abstract

A zeological study was made of the Alacran Reef, a complex of living coral reefs situated on the
Campeche Bank north of the Yncatan Peninsula. The paper contains a map showing the distribution
and bathymetry of reel zones; profiles of the reel outer slope, reef front, lagoon, and area between the
mainland and the reel; analyses of typical reel sediments; photographs of characleristic reel featives:
and a list of recf corals, mollusks, and other invertehrates. The reef has the form of an atoll, with «
central “lagoon” having a maximum depth ol about 75 feer. The reel onter slope rizes Irom o waler
depth of ubout 160 leet to 20-50 fcet where there is a marked decrcase in slope. The deerease in slope
approximately coincides with the depth of a sharp breuk in the slope on the Campeche Bank hetween
Progreso and the reef which suggests that they may have a common origin: possibly both are the re-
sult ol marinc erosion during a low stand of the sea during the Pleistocene. The arcuate shape and
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northwesterly orientation of the Alucran Recf results from its being in the northeast trade wind belr.
Alacran Reel as a whole is probably in an carlier phase of development than all the rest of the reels
of the Campeelie Bank and the reefs of Veracruz aud Anton Lizardo,

Introduction

Alacran Reel is a complex of eoral reefs localed abont 70 miles north ol the port of
Progreso, Yucalan, Mexico, and aboul 30 miles south ol the scarp forming the northern
edge of the Campeche Bank (Figure 1), Alacran Reel is larger than threc other coral
reels Cayo Arcas, Triangulos;, and Cayo Arenas situated near the bank cdge cast and
sonth of Alacran Reel. It is the only reel along the Mexican coast having a lopographic
eature that resembles a lagoon.

The reels of the Campechie Bank seem 1o have received less scienlific attention than
other reefls in the world, e.g., the lairly comprehensive bibliography of organic reefs,
bioherms, and biostromes compiled by the Seixmograph Service Corporalion and edited
by W. E. Pugh (1950) coulains no relerences to the reefs of the Cainpeche Bauk. Alacran
Reef was visited in 1878 by Alexander Agassiz (1879),

who briefly described the reef
in a Tetler wrillen to C. . Palterson. Supcrintendent U.S. Coast Survey, Washington,
D.C. Agassiz (1888) described the reef in more detail in Volume 1 of “Three Cruises of
the United Coast aud Geodetic Survey Steamer ‘Blake”.”
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Fic. 1. Map showing location of the Alacran Reef. Bathymetry in the vicinity of Alacran Reel is
shown on Cluart 1290, 1942, ol the United States Hydrographic Office.
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Present day arcas where carbonates are being deposited hold considerable interest
[or geologists principally becanse of the abundance of carbonate rock i the geologic
record (Le Blanc and Breeding, 1957). The Campeche Bank may aflord sedimentary
conditions more like the widespread carbonate shelves of carlier geologic times than the
Bahama Banks which are completely isolated from the continent, or Florida Bay whose
sediments seen1 unique in many respects (F. Lozo, written communication, 1957).

The writers are parlicipants in a scientifie investigalion of the geology and biology ol
Alacran Reel and surrounding waters spousored by the Instituto de Geologia of Mexico.
The present conlribution, resulling from ficld work on the reefl during juue, 1959, con-
sists of a mayp ol the reel prepared on a phologrammelric base, lathometric profiles
across the reef and between the reel and the mainland, and a general description of the
reef.
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The Campeche Bank

The Yucatan Peninsula scparates the Gulfl of Mexico on the north and west lrom the
Antillean Sea on the cast. The land is low-lving, under 650 [eet in height, and is made
ol Tertiary limestone with karst lopography. The country is almost devoid of rivers. The
peninsula extends ont under the gnlf Tor an average distance of aboul 125 miles to form
the Campeche Bank and then descends abruptly into the deep water of the gull (Schu-
chert, 1935).

The origin of the cscarpment bounding the Campeche Bank has not been estabhshed
with certainty. A long held theory of faulling (Schuchert, 1935 and Alvarez, 1949) has
recently been challenged by Miller and Ewing (1956) who conclude {rom magnelic
measurenments made on the northern edge that scarps bounding the Campeche Bank are
nol teclonic. According to Miller and Fwing (1956), the observed magnetic anomalies
can be acconuted for if the edges of the Campeche Bank are formed on a row of basallic
voleanoes which subsided as lime lormed; a similar origin was suggested for the easlern
edee of the Bahamas. Newell (1955) concluded that the Bahama rin escarprrent is the
front of a drowned barrier reel. probably of late Tertiary age. It is not unlikely that the
Campeche Bank escarpment has a sintitar history. It may be menlioned in this connec-
tion that in lwo deep corings made by Petroleos Mexicanos (Sacapue and Chicxulub)
near Progreso, Yucatan; an andesitic flow has been found under a thick sequence of
Tertiary sediments (Sansores, 1959).

A series of bottom profiles was constructed from the records of a Bendix 0-300 fool
deptle recorder. A profile between Alacran Reef and Progreso, Yucatan (Fignre 2)
shows that the botlom slopes sharply away from land to a depth of approximately 10
[ecl and then the slope decreases and rematins lairly constant for the remaining distance
to Alacran Reef. The depth of the sharp break in slope approximately coincides with
ihe lower edge of the reef fronl (Figure 3, A-J) which suggests that they may have a
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Fre, 2. Bottom profile between Progreso, Yucatan, and Alacran Reel.
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I1¢. 3. Bottom profiles at Alacran Reel and location map.

common origin; possibly both are the result of marine erosion during a low sland of
the sea during the Pleistocene. The bollom belween Progreso and Alacran Reef has
minor depressions and prominences which seem more abundant at about 75 {cet depth.
These may be remnants of karst topography formed during exposure of the Campeche
Bank during some glacial period. Sampling over a prominence using a Van Veen
dredge indicaled a rock bottom. Several profiles made between Progreso and the reef
indicaled that the strip containing many prominences and depressions was more or less
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linear and paralleled the coast. Sediments were absent aver much of the bottom between
Progreso and the reef. Where present, the sediment consisted of bioclastic, well-sorted,
medium to fine grained carbonate sand. The strong water currents between Progreso
and the Alacran Reef probably exert a winnowing action on bottom sediments.

The Campeche Bank is in the northeast tradewind belt. These winds probably account
for the arcuate shape and orientation of Alacran Reef. Year-round westward moving
water currents across the Campeche Bank probably also influence the shape and orien-
tation of the reef.

Alacran Reef Outer Slope and Reef Front

The outer slope is the steeply descending part of the recl below the dwindle point of
abundant living coral and coralline algae (Tracey, Cloud, and Emery, 1955} . The upper
margin of the outer slope of Alacran Reel is marked by an abrupt decrease in slope at
30 to 50 feet depth on the windward side of the recf and somewhat shallower on the
lee side, 20 to 30 feet depth (Figure 3). On the windward side of the reef the outer range
of Acropora palmata approximately coincides with the upper margin of the outer slope.

Fic. 5. Proliferous growih of soft, encrusting coral coating overhanging ledge in shallow water of
inner edge of reef near Pajaros.




Fic. 6. Typical growth of Acropora palmata on the southern end of reef near Pajaros.

Fie. 7. Natural bridge in reef cansed by erosion or coral overgrowth. Sea lan is obseure in left fore-
ground, Solt, encerusting corals coat reel rock.
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Because of the clarity of the water it was possible to make observations of the bottom
from the water surface in water 90 feet deep. At this depth a large part of the bottom
consists of open sand arcas, and the only corals observed were massive lypes, At a 60
oot depth, which is considered the upper part of the outer slope. massive corals, sca
pens, and =ca whips are abundant and a low algal growth covers about 50 per cent of
the botlom. The sca Hoor at the base of the ouler slope is al a depth of approximately
160 feel. In general, the onler slope is more gentle al the lower part, probably as a resull
of talus accumulation. On the sea floor out from the outer =lope, local topographie rises
probably represent ennbryo reefs which are not living at the present time (Figure 3, L).

The veel frout is the upper scaward face of the veel, extending above the dwindle
point of abundaut living coral and coralline algace to the reef edge (Tracey, Clond, and
Enmery, 1955). The reef front of the Alacran Reel includes a shell up to three-quarters
of a mile wide. On the windward side of the reef the inner limit of the shelf inight be
considered as the intertidal zone. On the lee side of the veef the inner margin of the shelf
ix the lagoon because here the reel edge is below water (Tigure 4). Zones of organic
life more or less parallel the windward side of the recl. Below the intertidal zone in
aboul fonr feet of waler Acropora palmata is common bot an encrusting soflt coral is the
dominant organizm (Figure 3). Acropora palmata becomes dominant in about 15 feet of
water and then deercases in abundancee disappearing at the upper edge of the outer
slope (Figure 6). Gorgonians are common [rom the intertidal zone (Figure 7) Lo aboul
A5 feet water depth. Massive corals including Diploria and Montastrea ave abundant on
the shell. Millepora was observed down o about 15 feet water depth. Halimeda is cx-
tremely abundant expecially in the shallower part of the shelf.

The shelf on the lee side of Alacran Reel contains palch reefs that almost reach the
surface in waler as deep as 11 feet but dwindle in deeper waler. Beds of Thalassia and
Sargassum eover much ol the bollom. Aeropore palmata, Diplorie and Montastrea,
Gorgonia, Millepora, and sea whips are abundant on the patch reefs. Acropora paliata
which grows in a stimled condition on Alacran Reef, is scarce on the bollom belween the
recfs, Rock ledges two feet or more in heighl are quile conumon on the lee shelf. The
windward shelf sediments are very coarse sands and gravels composed moslly of Acro-
pora fragments, mollusk hash, Voraminifera, and Healinmeda plates (Table 1 and Figure
8). The leeward shell sediments conlain similar conipoucuts but are finer with a smatler
component ol Aeropora fragments and a greater component of Foraminilera lests. Reef
front grooves rumning pevpendicular to the reel edge were observed along the northern
parlof the windward upper shelf,

An interesting topographic {eature al Alacran are “ridges™ around the sonthern end
of the veef. both on the windward side (Figure 3, C and D) and lee side (Figure 3. O
and P). These ridges have their tops almost at the same level as the deeper part of the
lagoon und with the bottom ol the marginal chanmel. These features may be the rem-
nantz of a platform cut by waves during a low stand of the sea.

Alacran Reef Seaward Margin and Reef Flat

The seaward reef margin s the seaward edge of the reef flat (Tracey, Cloud, and
Emery, 1955). The windward edge of the Alacran Reel is marked by breakers and is
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Tanur 1

Composition and descriptive parameters of Alacran Reel sediments?

Sediment
Cediarent from Sedimeut fram fram ceuiral
Sedimeut from Seditaent frone Thalwsia pideh lageon ballom at depression al a
windward reef front windward reef flut on inner reef flat 65 feel waler depth Tazoon pateh resf
(.omposition %
Halimeda 50.0 17.8 33.6 10.5 36.0
Mollusks 13.8 19.3 310 16.5
Coral 16.8 25.1 14.5 20.3
Foraminifera 16.2 22.0 21.0 140
Covalline aleae 1.2 4.6 9.4 3.9
Ostracodes . 1.0 6.3 0.7
Spicules 0.6 5.4 5.8 1.9
Sediment Parameters
Mean grain size
Phi (-log, diam.) 0.07 1.33 0.87 4.08 —0.58
mm 1.05 0.40 0.56 0.06 1.55
Grain size name  Very course Medium Coarse Course Very coarse
sand sand sand ilt suand
Inclusive 1.52 0.92 1.39 0.70 1.39
Graphie standard Poorly Moderately Poorly Moderately PPoorly
devration? sorted poorly sorted sorted sorted sovted
Inclusive 0.40 0.01 - 0.30 — 0.71 0,86
Graphic skewnesst  Strongly Nearly Coarse Strougly Stronguly
fine skewed symmelrical skewed coarse skewed fine skewed

A Table 1 is solely the work of Charles M. Hoskin.,
b Ser Folk, R. L., and Ward, W. C., 1957, Brazos River bar: a sludy in lhe sigunificince of grain size parameters: Jour, Sed,
Pet., 27, 3 26.

Sediment from Sediment from Sediment from Sediment from Sediment from
Windward Reef Windword Reef Thalassio Potch Logaon Bottom Cenlrol Sand-
Front Flat on Inner Reef ot 65feet filled depression
Flat Water Depth of a Logoon Potch
Reef
100 T
w 90 ) b 1 ]
g 80 - . 1
z 70 1 1 R
o 60 1 1 )
o« A 4
w 50 b
a 1 ] J
40 ]
% 30 - 1
o 2° 1
z 10 ] r
(o} ] J

><1-1 01 2 3 4«4
GRAIN SIZE IN PHI UNITS

F1c. 8. Histograms showing the size distribution of selected sediments,

above water al low lide. No distinet coralline lip was noted, but a coralline alga, prob-
ably Porolithon, coaled rocks and shells at, and immedialely below, the water surface,
Two major surge channels break the reel {ront. Investigation of the northernmosl
channel with an aqualung provided the following detailed deseriplion of this chamiel:

The channel begins on the slightly submerged reef flat as a broad, more or less tri-
angular, deptession with the apex of the triangle toward the reef front. The depression
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narrows and steepens until what might be termed the head of a “canyon™ is rcached
where the width of the canvon floor is about 60 feet (Figure 9). The walls here slope
downward from the reef fal at an angle of aboul 20° to the lloor which lics in about 30
feel of waler. The walls have lateral projections lormed by coval growth, The canyon
narrows scaward to a width of about 30 [eel and the walls become steeper, finally hecom-
ing vertical at the scaward veel margin. The floor of the canyon slopes dewnward in an
undulating lashion, and is covered with coarse, while calcareons sand and blocks of reef
rock (Figure 10). In places these blocks are so large that they almost close the canyon
al the floor. Turbulence created by these large blocks in the currents flowing through the
canyou may cause the undulations in the canyon floor. At the seaward reel margin the
canyon seems to widen, probably fanning out to merge with the outer shelf. Nimmerous
caves and (ribulary channels may be secn cutting back into the vertical sides of the
canyon. lixploration of one of these caves revealed several large holes it the roof through
which daylight streamed. The caves seem to be formed by the growth of coral over
tributary channels, the roof holes being places which have nol yet been overgrown.

The windward edge of the reef is marked by an accumulation of coral honlders two
feet and more in diameter. These boulders are covered with encrusting sofi coral below
the intertidal zone. Massive corals, Acropora palmata, Millepora, Gorgonia, and Hali-
meda, are abundant below low tide level. The mollusks Littorina ziczac and Nodilitiorinu
tuberculote were collected in the intertidal zome near the reef edge from marble blocks
which had heen the cargo of a ship wrecked on the reef.

The reef {lat behind the scaward reef margin contains cousiderable coral rubble.
Coral bonlders one to three feet in diaineter are abundaut and spaced al one fool inter-
vals or less. Larger houlders are scaltered over the veef flat (Figure 11). The coral
rubble is principally composed of worn fragments of Acropora. The bonlders are not
nearly so abundant as in other reefs of the gulf, Tor instance in Arrecile de Fnnedio
(Anton Lizardo gronp). The coral rubble is principally composed of worn [ragments

Fie. 9. Wall at head of the canyon through reef front where water depth is about 36 {eet.

11¢. 10. Canyon head where wall and bottom meet in abont 36 leet of water.
Y
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Fic. 11. Reef flar behind seaward reef margin at low tide with water less than one foot in depth.
Rubble about one loot in length is exposed in the lower part of photograph and boulders are exposed
in the upper part.

of Acropora. Sea urchins, the snails Asteraea and Strombus, and the alga Halimeda are
common on the reef flat. Many of the coral fragments and rubble are coated by a moss-
like alga and coralline alga (Porolithon?). Coralline algae are not as abundant on the
reel flat at Alacran as on the Veracruz and Anton Lizardo reefs. The algae Sargassum
and Turbinaria were observed on the reef flat but they may have been recently washed
over [rom the reef front. Sand on the reef flat is medium to coarse in size and consists of
tabular flakes of mollusk shells, Halimeda, Foraminilera, and fragments of coral. A reef
flat is essentially absent from the lee side of Alacran Reef. The reef flat near Chica is cut
by narrow channels (Figure 12).

A discontinuous channel varying considerably in width and depth lies behind the
ouler reef flat and parallels the seaward reef edge. The channel is missing from most
areas but in places it is a major topographic feature, 1000 feet wide and 42 feet deep.
Spot sediment sampling indicates that the bottom of the channel contains only a thin
veneer of sand. Palch reefs and pinnacles of coral project upward from the channel
bottom.

The inner reef flat is considered as the area bounded on its outer side by the reef
flat channel or outer reef flat, where the channel is missing, and on the inner side by the
lagoon. An inner reef flat is not preseut on the lee side of the lagoon. The lagoonal
boundary of the inner reef flat is poorly defined but in the accompanying map (Figure
4 inside of back cover) it is marked by an increase in the area covered by water deeper
than that found on the reef flat. The inner reef flat is shillow with the water usually less
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Fie. 12, Channel in reel flat at southern end of reefl near Chieu. Grouper is about one foot in height.
Channel wall is covered with a proliferous growth of Millepora.

than six fect deep. Patch reefs are extremely abundant. The inner veef flat at the
northern end of the recf supports extensive beds of Thalassia. Sand in the 7Thalassia is
coarse and composed principally of Halinieda plates, mollusk hash, and Foraminifera.

Alacran Reef Lagoon' and Sand Islands

The lagoon of Alacran Reef is well defined at 1ts western boundary of the precipitous
lagoon slope of the lee shelf whose inner edge lics in aboul 12 feet of waler. The surface
of the lagoon floor is undulating with maximum depth at about 75 feet. The ecasl-central
portion of the lagoon is partly flled by an anastomosing network of reef which is ap-
parently filling in the lagoon, although visual inspection shows Lhal living corals are
found only in isolated patches. The main trend of the lagoonal recl network more or less

1 The term lagoon is nsed for convenience and is not meant lo suggest close relutienship with la-
roons of Pacific atolls.
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parallels the Tongitndinal reel axis. Ax the upper edge lies close 1o the waler surlace,
navigation in a shallow drafl skifl across the lagoon is difficult. especially at low tide,

Iivery “pool” in the network as well as the lagoon as a whole, acls as a sediment Lrap,
which iz being filled in by the loose sedintents abraded [rom Lhe windward edge of the
reel. The “pools” ol the nelwork are far shallower than the lagoon proper indicating that
they are being filled more rapidly, As this “filling in” action procecds, the reel flat will
gain in extension al the expense ol the lagoon so thal the end result will be a leveling ol
all the =urface of the reef and the complele obliteration of the lagoon, {.¢., its transforma-
Lion into a Lvpical table reefl,

Prolific coral reels grow along the lagoon veel margin off the island of Perez. Massive
corals are dominant along the margin of one reel about 50 feel east of Perez (Figure 13),
whereas Acropora cervicornis s dominanl on the margin of an adjacent reel about 150
feer east of Perez (Figure 14). The ouler slopes of both reefs descend steeply to the la-
goon {loor which is 25 1o 35 feet deep along the <lope base, The slope of the 4cropora
reefl is covered with a tangled acenmulation of Acropora. The prolific coral growth along
the margins of these reels ocenrs where the waler is three to four feet deep. The shallow
subtidal flats between the reef and the sand beach of Perez support Thalassia, Haliuieda,
Porites furcate (Iigure 15), and isolated coral heads (Fignre 16). Holes occupied by
octopi are common on these flats and are marked by an accuinulation ol pebbles and
disarticulated clam shells.

The subtidal area on the lagoon side of the islands is in many places covered with a
pavement of fragments of Aeropora cervicornis two 1o four nches in length. The inter-

16, 13, Tomer edge of lagoon reef composed of massive corals cast of Tsla Perez. Large corals belong
to the genus Diploria, Water deptlyis aboul three feet,
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Tic. 14. Tangled aceumulation of Acropora cervicornis on lagoonal reef adjacent Lo the islands of
Perez. Water depth of photographed area is about 12 feet.
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I're. 15. Thalussia bed on lagoonal reef flal off east shore of Isla Peres, Plants in foreground are
Sargasswm. Water depth is about three feet,
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Fie, 16. Massive corals on lagoonal reefl flat cast ol Tsla Peres,

tidal area, on the other hand, is usnally sand with an abundance of Halimeda plates. 1f
the lagoon reels ol Perer are considered typical of oue type of lagoon recl margin, the
area cast ol Desertora might he considered typical ol another type. Here the botiom
slopes gradually to where the waler depth is about 22 [eet and then slopes more sharply
unlil a floor is reached at aboul 33 [eel. Massive corals, sea [ans, sea whips, the algae
Turbinaria and Penicillus, and the hydvozoan Millepore occur as scallered growths on
the shelf above the shell margin with abundance greatest in water aboul seven feet deep.

Pateh recels are common in the lagoon, These rise sharply [rom the bottom and many
almost break the water surface. The reel basc often has a smaller diameter thau the upper
part (Figure 17). A typical patch reef is aboul 150 feet in diameler and rises 1o about
one loot frem the waler surface [rom a 35 foot depth. The pateh reefs are usually round
with coral growth resiricted to the outer rimn and have a centrally depressed, coarse sand-
tilled area scveral feet lower than the coral rim. Sand mounds probably formed by worms
are abundant on the surface of the central depressions. Massive corals are dominant on
most patch reefs. Isolaled groupings of coral heads are scattered on the lagoon floor
{FFigure 18).

Lagoonal sediments are quite variable with a silt sized caleium carbonate flour con-
laining aragonite needles in some of the deeper areas, and coarser bioclastic sand ad-
jacent 1o islands and reefs.

Alacran Reef contains five islands: Perez, Desertora, Deslerrada, Pajaros, and Chica.
These are sand cays without exposnres of lithified rock of any type. The islands are low-
lying and their outlines seem to vary seasonally with storms and changing wind direc-
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w17, Profile of the end of a circular pateh reef in Jagoon north of Isla Perez.

tions. All cays support abundant vegelation and are nesting grounds for many species of
birds, incinding the Sooty Teru (Stecaa fuscata), Frigate bird (Fregate magnificens),
Brown Noddy Tern (Aroiis stolidus), Royal Tern (Thalessens maximas), Laughing
Gull (Larus atricdle), Bine Yaced Booby (Sula dactylatra), Brown Booby (Sula leuco-
gaster) (identificalions by J. D). Powell). A small shallow poud on Pajavos is surrounded
by mangroves. Ponds on the islands ave depressions formed apparently by the building
up of coral and shell ramparts or spits avound their margins, Although they arc probably
ol a Lemporary naluve, some of the mollusks (Batillaria minima and several nerilcs)
collected on Alacran Reel scemed restricted lo these ponds. The lavger islands of Perez,
Desertora. and Desterruda are siwated on the leeward shelf. The islands of Chica and
Pajaros are located on the southern tip of the inuer reef Hat. A sand bar called Desapare-
cida Bar forms an island duving the smmmer bul is eut down by wave action and disap-
pears below water during the northerly winter winds. The beaches around the islands
consist of a hash ol mollusk shells and coral [ragments. Low heach ridges of shell or [rag-
menls of staghorn coral are common (Figures 19 and 20).
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I'1e. 18. Large coral head of Diploria on lagoon floor near Isla Perez. Water depth s abow five
feet.

Alacran Reef as a whole is probably in an carlier phase of development than all the
rest of the reefs of the Campeche Bank and the reefs of Vera Craz and Aunton Lizardo.
This relative immaturity of Alacran Reel mayv be accounled for by its Jar greater size
in relation with the other reels, and it does not necessarily imply that it started later.

List of Species 1dentified

Collection of specimens from the Alacran Reel in July, 1959, was a joiut cflort by
members ol the expedition. Special credil is dne Mr, Thomas Wright who enrated the
collection in the field. All corals listed were observed alive ou the reel, Many of the
Mollusca were not collected alive, bul prohably are living in the area. We are indebted
to Dr. T. E. Pulley and Mrs. Winnie H. Rice lor identifying the Mollusca. Dr. l"ederico
Bonet identified many ol the stony corals in the field. The senior author keyed out the
stony corals brought back from the recf and accepts full responsibility for any mis-
identifications. Dr. Donald IF. Squires verified the presence on the rveel of Acropora
pulmata, Acropora cervicornis, Agaricia agaricites, Porites porites vav., furcaia, Diploria
clivosa, Montastrea annularis, Favia Jregum, aud Millepora from specimens or photo-
graphs he examined. Octacorals were identified by Dr. F. M. Baver through the courtesy
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Iic. 19, Windwuard lagoonal bheach on southern part of the island of Perez, Tusel is closeup ol sedi-
ment which is convposed principally of lragments of Acropora cervicornis abont three inches in lengih.
of Dr. Fenner A. Chace, Jr.. Smithsontan Institution, United Slales Nalional Muscum.
Bryozoa were identifted by Dr. Alan Cheetham, Lonisiana State University, The speci-
mens listed below are depssiled with the invertebrate collection at the Institute of Ma-
rine Science, A duplicale sel of the octocorals has been deposited with the Division of
Marine Inverlebrates, United Stales National Musenm. Marine plants were identified
by L. Huerta who has made collections {rom many Mexican reefs (1958) The Polychacta
were identified by . Rioja (1958). The Echinodermala were identified by M. E. Caso.

COELENTERATA
Hydrozoa
Millepora alcicornis Limacus
Anthoroa
Zoantharia

Aecropora palmata (Lamarck) Agaricia agaricites (Linmucus)
Acropora cervicornis Lamarek {varieties not differentiated)
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Fre. 20. Lee beach on sonthern part of the island of Percz where sediments cousist principally of
a hash of mollusk shells. Insert in lower part of photograph shows tlie inhabited part of Perex. The
buildings face the lagoon.

Stderastrea radians (Pallas) Diploria labyrinthiformis (Linnacns)
Siderastrea siderea {Fllis and Solander) Colpophyllia amaranthus (Muller)
Porites astreoides Lamarck Manicina ureolata (Linnacns)

Porites porites var. clavaria Lamarck Montastrea cavernosa (Linnacus)

Porites porites var. furcata Lamarck Montas!rea annularis (Ellis and Solander)
Cavia fragum (Ksper) Mussa angulosu (Pallag) Oken

Diploria clivosa (Ellis and Solander) Eusmiliu fastigiata (Pallas)

Diploria strigosa (Dana)

Octocorallia

(Identified by F. M. Bayer)

Briareum asbestinum (Pallas) Pseudoplexaura luevigata (Moser)
Plexaura homomalla (Lsper) Pseudoplexaura porosa (Houttuyn)
Plexaura flexuosa Lamouronx Pseudopterogorgia americana (Gmelin)
Eunicea tourneforti Milne Edwards and Haime Pterogorgiu citrina (Esper)

Euniceu calyculatu (Ellis and Solander) Pterogorgia anceps (Pallas)
Plexaurella dichotoma (Lsper) Gorgonia ventaling Linnaeus
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POLYCHALETA
(Tdeutified by E. Rioja)

Eurythoe complanate (Pallax) Nematonerels hebes Verrill
Hesione picta Mitller Thelepus selosus (Qualrelages)
Nereis riisei Grbe Brancliomma bairdi (M. Intosh)
Eunice sehemoeephala Schmarda Sabella elanostigma Smarda

Materials colleeted by 1< Bonet et al.. in May 1055,
Additional material collected in 1959 is now in shudy.

BRYOZOA
(Tdentified by Alan Cheetham)

Cheilostomata

Riivachozoon rostratum {Busk) Celleporaria allbirostris (Smitt)
Ellisine ltrigstris (Oshurn) Cleidochasma poreellana (Bnsk)
Hippopoding jeegeensis (Busk) Parasmittina trispinosa (Johuston)
Celleporaria magnifica (Oshurn) Escharoides costifera (Oshuru)
Stvloma spongites (Pallas) Sernpocellaria naderensis Busk
Tremogustering mueronata (Smitl) Tetraplaria dichotoma (Oshurn)

Cyclostomalta

Lichenoporu buski Harmer

MOLLLUSCA
(Identified by 7% I Palley and WL H, Rice)
Gastropoda

Emarginula phrixodes 1)all Astraea longfsping Lamarck
Diodora minuta Tamarek Astraco americoma Gmelin
Diodora listeri Orbigny Astraea caelata Gmelin
Lucapina suffusa Reeve Tricolia sp.
Lucapina philippiana Finlay rita pelovonta 1iuné
Hemitoma emarginata de Blainsille Nerita rersicolor Gmelin
Acmaea jamaiceasis Gmelin Nerita tesselluta Gmelin
Acmaea cl. postulate pulcherrimn Guilding Neriting virginea linné
Calliostomnu zonamestum A. Addms Suaragdin viridis T.inmé
Calliostoma jujubivum Gmelin Littoring ziczae Gmelin
Calliostoma sp. Nodilittorina tuberendata Menke
Tegula [usciata Born Rissoina (represented by three species)
Cyclostrema cancellatus Mavryat Vermiculuria knorri Deshayes
Arene cruentata Muhlleld Caeew i, florideaam Stimpson
Turbo castuneas Gmelin Caceune ef. cooperi S. Smith
Caecwar of. nebulosum Strombus costatns Gmelin
Modulus modulus 1.inné Strowbus raninus Guielin
Batillarie minimua Gmelin Tricia suffusa Gray
Cerrthium literatum Born Cyplionu gibbosum Linné
Cerithium vaciabile C. B. Adams Polinices lucteas Guilding
Cerithinm sp. Sinum perspectivum Say
Serla adamsi 1. C. Lea Nativa canrena Linné
Aluba sp. Cussts madugaseariensis |amarck
Triphora decorata C. B, Adams Cryurativm martiniamn Orbigny
Epitoninm sp. Cymatium. cynocephalum Tamarck
Melanella sp. Touna maiulosa Dillwyn
Cheilea ¢questris Linné Tonua gulea Tinnd
Hippoaix antiquatas Linné Murex pomum Gmelin
Strombus gigas Linné Murex sp,
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Drupa nodulose C. B. Adams
Thais deltoidea Lamarck
Columbellu mercatoria [inné
Anachis sp.

Nitidella nitidula Sowerby
Bailyn intricata Dall
Busycon contrarinm Conrad
Busycon spirmtum Tamarck
Nassarins ambiguus Pulicney
Leucozonia nassa Gmelin
Fasciolaria tulipa 1inné
Fasciolaria huateria Verey
Plearoploca giganteu Kiener

Xeancus engulatns Solander
Olivella nirea Gmelin

Prunum labtatum Valencieunes
Hyalina avena Valenciennes
Conus spurins atlanticus Clench
Conus mns Hwass

Mouilispira sp.

Bulla sp.

Atys caribaca Orhigny

Atys sandersoni Dall
Haminoea succinea Conrad
Odostomia sp.

Cavolina sp.

Amphineura
Ischnochiton sp.

Scaphopoda
Dentalivm sp.

Pelecypoda

Area sehra Swainson

Area wmbonata Lamarck
Barhatia cancellaria Lumarck
Barbatia domingensis Lamarck
Glyeymeris pectinata Gmelin
Modiolus americanus leach
Lithophaga nigra Orbigny
Isognomon alatus Gmelin
Pinctada radiata 1each

Pinna carnea Gmelin

Chlamys imbricata Gmelin
Lyropecten antillurum Recluz
Spondylus americanus Hermann
Lima scabra Born

Ostrea frons Linné

Lucina pensylvanica Tinné
Codakia orbicularis Linné
Divaricellu quadrisulata Orhigny
Chama macerophylla Gmelin
Trachyecardinm isocardia Linné
Trigoniocardia media Linné
Luevicardium lacvigatiun Linné
Auntigona listeri Gray

Chivue cancellata Tinné
Petricolu lapicida Gmelin
Tellina radiata Tinné

Tellina interrupta Wood
Tellina candeana Qrhigny
Arcopagia fausta Pulteney
Apolymetis intastriata Say

ECHINODERMATA
(Tdentified by M. E. Caso)

Brissus unicolor (leske)

Fucidaris tribuloides (Lamarek)
Ophiothrix swensonii Liitken

Holothuria mexicana Lndwig
Euapta lnppa (J. Miiller)

MARINE PLANTS
(Tdentified by I.. Huerta)

Ulva fasciata Delile
Enteromorpha lingulata J. Agardh
Valonia ventricose J. Agardh
V. ocelleta Howe
Dictyosphaeria fuvtdose (J. Agardh) Decaisne
lalimeda opuntia |. triloba Barton
Il tridens Lamonronx
Dictyota linearis Greville
Sargassuin vulgare var. foliosissimum
J. Agardlr

Algae

Sargassum fluitans Bocergesen
Turbinaria tricostata Barton
Liagora farinosa Lamonroux

L. pinnate Harvey

Amphiroa fragilissima Lamouroux
Uypnea cervicornis J. Agardh
Acanthophora spicifera Bocrgesen
Lawrencia papilosa Greville

Spermatophyla

Dinlanthera wrightii (Ascherson) Ascherson

Thalassia testudinum Koenig and Sims

21
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