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| NTRODUCTI ON

Histopathology can serve as a sensitive ecological tool for bridging
the gap between the observed accunul ation of potentially toxic chemcals
such as hydrocarbons and trace netals in the environment and alterations
of populations or comunities. Although cause and effect relationships
can not be adequately substantiated with field data, correlative data
bet ween accunul ation |evels and degree of pathol ogy may prove valuable in
any decision-making process. The histopathology Of macroepifaunal inverte-
brates of the MAFLA study area represents the first large scale effort to
determne | evel s of pathology prior to the potential increase in the levels
of hydrocarbons and trace nmetals resulting fromoil exploration and

expl oi tati on.

Met hods

Sanpl es for histopathological analyses were collected during tke June
1975, Septenber 1975, and January 1976 cruises fromthe 18 dredge/traw
stations and eight dive stations (Figure 1). An attenpt was nade to coll ect
a mninumof three to five individuals (maxi mum 50) of one to three species
at each station; however, |ow nunbers of individuals of nost epifaunal
i nvertebrates, especially those characteristic of subtropical or tropica
environments, within the MAFLA area often nade collection not practica
within tine limtations

Tissues were cut into snall pieces (1.0 cmthick) and placed in perfo-
rated plastic bags. The plastic bags were then imrersed in Dietrich's
fixative until further processing in the |aboratory.

In the laboratory, processing of tissues was as follows:

1. Carbonate-containing organisns were decalcified for 12-24 hr in

“D-Cal”
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2. Al tissues (decalcified or otherwise) were trimed, pl.aced in
cassettes, and washed for 12 hr in a self-siphoning freshwater
bat h.

3. Tissues were processed on an Autotechnicon Tissue Processor using
the 15 hr S$29-UC670 Paraplast technique.

4. Tissues were enbedded in Paraplast, sectioned at 6 pm, and stained

wWith Harris hematoxylin-eosin {Luna, 1.968).

Resul ts

The species collected during the course of the study are shown in
Table 1. A total of 5457 slides were prepared and anal yzed for pat hol ogy.

Pat hol ogi cal conditions, such as tunors, hyperplasia, and necrosis,
comonly associated with increased |levels of hydrocarbons or trace metal %
mere.conpletely absent from all of the invertebrates analyzed. Parasites
and their associated tissue responses were observed, especially in the
bi val ves and crustaceans, but |evels of infestation did not show any
correlation to sanpling location or tinme of year. The general histologica
condition of the macroepifaunal invertebrates of the Eastern Qulf of Mexico
is exceptionally good conpared to nore coastal environments (Paul Yevich,
personal communi cation).

The phot om crographs shown in Plates 1 thru 22 are representative tissues
displaying normal. histology. The species selected are those nost commonly
collected. Most of the tissues shown in the photom crographs are considered
to be the nost likely areas to show the effect of chem cal contam nation;
the rationale for their selection is as foll ows:

1. Hepatopancreas or digestive diverticula - this tissue is present in

bot h molluscs and crustaceans and plays an inportant role in the



h
Table 1. Species collected fromthe MAFLA area during 1975-1976
for histopathological an,alyses
MOLLUSCS
Summer Fall Winter
Number of Nurtber of Number of Kumber of lurnoer of urier cf
Species Station Animals Slides Animals Siides fnimals Siidas ___

Aeouipecten sp.
Argopecten gibbus VI-A 7 1L 4 10

V- A T 12
Aeauipecten glyptus TII-C 3 12

vV-C 8 28 J:_\
Aeguipecten mMUSCOSUS 062 7 14 3 6

06k 6 12

[1-A 6 20

J.-A 6 1 8 22
Arca zebra 062 3 6

146 9 10

151 5 30
Cnione latilerats [ V- A 5 12
Glveyrmeris americanus V=A 3 1k
Laevicardium nictun II-A 9 18
Vercenaria camrechiens is V-3 4 10 5 22 5 12
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Table 1 - continued
MOLLUSCS - continued
Nunber Nunmber Nunber Nunber Numper umbe
Speci es Station Ani nal s Slides Ani nal s Slides Animal 1ids
Ostrea frons ohT 9 20 5 8
062 8 6 5 10
151 6 12 5 12
141 9 14
Pecten raveneli V-A 2 4
[-A 7 28 6 20
Pteria colvmbus 147 N 8 9 18
047 1 48 G 16
251 9 18 6 20
2117 5 1h 6 12
151 8 30 5 1
111- 047 2 8-
Svondvlus americanus 047 5 46 7 5 5 ug
251 7 L8 5 36 5 L2
247 5 20 5 36 5 b
151 6 L6 5 Lo 3 20
[11-A 5 30 5 Lo
1h7 5 3}
146 5 ‘ 38 5 L2
I7I-1L6 1 10
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Table 1 - continued
’
MOLLUSCS - continued
Sunmmer Fal | Winter
Nunber of Nunber of Number of Number of Number of Lurher of
Stecies Stat ion Animals Slides Ani mal s Slides Aninmals Slides
Loligo pealei V-B 5 50 2 26
VI-C 6 (2
V-C 5 46
I11-C L 66
Il1-B 5 54 6 Lo
VI -B 5 60
[11-C 1 6
I11-B 8 48 1
| V-B L 26 T
IV-A 6 24 6 20
|V-C 5 42 7 L8
[1-C 5 35
| -B 5 LS
Murex beauii [1-C 5 12
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Table 1 - continued

CORALS - conti nued

Sunmer Fal | Winter
Nunber of Number of Number of Number of tumber of Lutter of
Species St ation Ani nal s Sli des Ani mal s Slides Animals S1ids

Siderastrea radians 64 5 20
Cladocora arbug cula 62 3 12

64 2 10 2 16
Clsdocora debilis 62 1 4
Solenastrea hyades 62 4 30 2 18 3 22 4

64 2 16 1 Lot

[1-A 2 12 3 1k

Stephanocoenia michelini 64 3 22




Table 1 - continued
CRUSTACEANS
Summer Fall Winter
Number of Number of Number of Number of Lurber cof Lwumter ol
Species Station Animals 511 des Animals Sl1des Animals Clldes
Acanthocarnus alexandri [11-C 1 12
[V-C 5 48
vV-C 5 26
Calappa angusta [-C 5 43 5 z0
Hymenorenaeus trovicalis VI -B 8 34
Perap andalus lon gicauda [-C 5 13
Portunus gibbesi [1-A 5 83
Portunus spinicarpus VI -A 6 30 5 34
| V-B 6 52 11 68 5 32
I-B 4 LY
I-A 3 16
ITI-A 4 26
[11-B 4 30 5 30
Sicvionia brevirostris VI-A 10 78
[11-A 5 Lo 5 18
[ V-A 6 50
[V-B N 36
IV-A 3 22
V- A 5 23
[-A 6 L3



Table 1 - continued

CRUSTACEANS - conti nued
Nunber of Nunber Nunmber Number of Tumecer O f mrer ©f
Speci es Station Animal & Slides Animal o Slides Animals iies
Sguilla endentata vIi-C 5 46 5 LY
St enorhynchus seticornis 146 10 20 13 26 1 Lz
147 9 18 19 38 15 20
47 13 26 16 32 1 %
247 15 38 18 36 15 30
151 16 48 10 20
251 5 12 17 34 16 32
|-A 3 6 =
| -B L 8 ]
VI-B 5 10
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Table 1 - continued
ECH NODERMS e o
Sunmer ARSI -
Number oOf Number of Nunmber of Number of Hunber oOf lumber of
Speci es Stat _ion Ani mal s Sli des Ani mal s Slides Anirals Slides
Luidia alternata 064 1 L
Nemocardium peramobile V-C 4 8
Brissopsis elongata VI-C 6 44
Ophioderma Jjanuari V-A 5 10
Iytechinus varie patus [1-A 4 8 ’S
062 5 10 i
Astroporpa annulate [11-B 1 2
VI-B 5 10
SPONGES
Cinachyra Sp. 146 3 16
147 4 20 1 6
047 3 12 1 L
062 5 28 2 12
06k 4 18 3 18
II-Gh 2 4
251 3 1k 3 18
247 3 “ 16 3 18
151 3 18 3 18
[11-A 1 6
ITI-146 3 8
111- 047 1 L
[1-A 2 8
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digestive processes. It is a highly active area which at times may
contain both basophilic and acidophilic secretions. Under stress
conditions, the epithelial cells are often wvacuolated. Couch (in
Lowe,et al., 1972) reported metaplasia of epithelial cells and
atrophy in oysters which indicate an irritant response. Other
changes which may occur in molluscs and crustaceans are cellular
degeneration including 1lysis and nucl ear pyknosis and |oss of
ciliated epithelial cells. The hepatopancreas nmay be the nost

i mportant tissue considered for histopathological changes especially
in crustaceans.

Glls - the epitheliunms of the gills of both crustaceans and molluscs
may go through various hyperplastic and metaplastic changes in chronic
exposures. Black particul ate nasses have beem observed on the gills
of both shrinp and oysters exposed to oil (Yevich, personal conmmuni -
cation).

Gonads - the reproduction of a species is extremely sensitive to

any stress condition. O primary importance are the cancerous
tunors which may develop in this highly active tissue. Yevich

and Berry (1969) have reported tunors in Mercenaria mercenaria and

Yevi ch (personal comunication) has found tunmors in Mya arenaria
froman oil spill site. Oher changes which may occur in the gonad
i ncl ude degeneration of oocytes, loss of nutritive material, and
failure of the animals to proceed beyond the resting stage of
reproducti on.

Cornea - may be adversely affected by oil. Some evi dence suggests
that the cornea becones whitened in the presence of oils (Yevich,

personal communi cation),
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Mantle - inportant tissue in molluses since it is responsible for
production of the shell. Hyperplasia of epithelial cells occurs as
aresult of toxicants. Mantle epithelioma has been reported in

Crassostrea gipgas froman estuary in Washington (Pauley and Sayce,

1972).
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Striated muscle
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g ¢ Spawning apparently occurs during the summer although mature gemetes were
observed in sone fall sanples.
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Quter lamella Sinus

C.

63X
146

- crab
B.  Septum

Station No.

iecornis

75-395

Stenorhynchus set

Col I ected 6-25-75

Pat hol ogy No.
Lamella of gill
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Stenorhynchus set

Station No. 247

75

Col l ected 10-04

1475

75

Pat hol ogy No.

Lunen

B.

Hepatopancreas (vacuolated epitheliuns results from fixation)
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Stenorhynchus seticornis - Crab 25X

Col l ected 10-04-75 Station No. 247
Pat hol ogy No.  75-1475
A Corneal | ens B. Ommatidia

C. Eyestalk D. Epicuticle

B
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Stenorhynchus seticornis - cr ab

Col | ected 10-4-75 Station No.
Pat hol ogy No.  75-1475
A Corneal | ens B.  Ommatidia

63x

247
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63X

- crab

icornis

nehus set

Stenorhy

247

Station No.

Col l ected 10-04-75

75- 1475

Pathology No.

Egg bearing femal es were observed

Enbryos in various stages of devel opnent.

during all three Seasons.
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parasite) along the

.
;

rock shrimp
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SN
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Station No. VI A
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Sicyonia brevirostris
Probable metacestode (Metazoan

Collected 7-19-75
Pathology No. 75-890
reproductive tract

r ¥ % B -y P
> i >4 e b PV
. v e oL o S N o B g SRR
v ’ - k 7 kS . . - - B ?, .
R St i - e v > o T . . s Yl " - . o
b ” Pk T ’ # . b } ) . - L 8 .
42 o lom A . Y 3 h . % § ) > ” R
St f Lo ERN R, T e ¢ . % e, N 3 I
p . d / B . P ' A 3 . %
S : oy R N ‘o 8 " Ty M . . . .
- . o * . B - 3 s J = +
o P # . 5 ‘r - S Al < . . A
2 s . S @ - 7 4 4 o : 2t . I 4 ~ .
: 3 & o w B K 3 . N 5 T .
ey . Agag e oo - S * > RS E 2ty




e o b A

.~ ~ \‘.‘
~ AT aa
AN :\3\&\-\.»
>

PR N
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Penaeus setiferus
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Pathology No. 76-156

Unidentified Helmifth in the digestive tract
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rock shrimp

Station No.

18

iteyonia brevirostri

Collected 7-19-75
Pathology No. 75-890
<iliates in gills
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Metacercaria of digenetic trematode, intertubular area of

Pecten ravenli
Collected 0-22-75
Pathology No. 76-1743
digestive diverticula
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Pathology No

Ciliates in gills
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whice shrimp
Station No. 19

Unidentified Helmiith in the digestive tract

Penaeus setiferus
Pathology No. 76~156

Collected 12-3-75
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