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INTRODUCTION

Histopathology can serve as a sensitive ecological tool for bridging

the gap between the observed accumulation of potentially toxic chemicals

such as hydrocarbons and trace metals in the environment and alterations

of populations or communities. Although cause and effect relationships

can not be adequately substantiated with field data, correlative data

between accumulation levels and degree.of pathology may prove valuable in

any decision-making process. The histopathology  of macroepifaunal  inverCe-
h

brates of the MAFLA study area represents the first large scale effort to

determine levels of pathology prior to the potential increase in the levels

of hydrocarbons and trace metals resulting from oil exploration and

exploitation.

Methods

Samples for ‘nistopathological  analyses were collected during the June

1975, September 1975, and January 1976 cruises from the 18 dredge/trawl

stations and eight dive stations (Figure 1). An attempt was made to collect

a minimum of three to five individuals (maximum 50) of one to

at each station; however, low numbers of individuals of most

invertebrates, especially those characteristic of subtropical

environments, within the MAFLA area often made collection not

within time limitations.

three species

epifaunal

or tropical

practical

P

B

Tissues were cut into small pieces (1.0 cm thick) and placed in perfo-

rated plastic bags. The plastic bags were then immersed in Di.etrich’s

fixative until further processing in the laboratory.

In the laboratory, processing of tissues was as follows:

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

“D-Cal”.

R
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2. All tissues (decalcified or otherwise) were trimmed, pl.aced in

cassettes, and washed for 12 hr in a self-siphoning freshwater

bath.

3. Tissues were processed on an Autotechni.con  Tissue Processor using

the 15 hr S29-UC670 Paraplast technique.

4. Tissues were embedded in Paraplast, sectioned at 6 ]Jm, and stained

with Harris hematoxylin-eosin  (Luna, 1.968).

Results

The species collected during the course of the study are shown in

Table 1. A total of 5457 slides were prepared and analyzed for pathology.

Pathological conditions, such as tumors, hyperplasia, and necrosis,

commonly associated with increased levels of hydrocarbons or trace metal%
.

were completely absent from all of the invertebrates analyzed. Parasites

a~d their associated tissue responses were observed, especially in the

bivalves and crustaceans, but levels of infestation did cot show any

correlation to sampling location or time of year. The general histological

condition of the macroepifaunal invertebrates of the Eastern Gulf of Mexico

is exceptionally good compared to more coastal environments (Paul Yevich,

personal communication).

The photomicrographs shown in Plates 1 thru 22 are representative tissues

displaying normal. histology. The species selecf-ed are those most commonly

collected. Most of the tissues shown in the photomicrographs are considered

to be the most likely areas to show the effect of chemical contamination;

the rationale for their selection is as follows:

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

both molluscs and crustaceans and plays an important role in the

B
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Table 1. Species collected from the MM?LA area during 1975-I-976
for histopatholo~ical  atjalyses

Aeauipecten  sp.

4VI-A 7 lh
V-A

10Ar~opecten gibbus
7

12
28

frll{p~us

Itluscosus

111-(7
v-c

Aeauipecten

Aeuuipecten

+-

614

6

3

a

062
061+
II-A

7
12
20
12J.-A

0fj2
]I+G

151

IV-A

~T-~

II-A

V-3

ATCZ zebra.— 3
10
30

2
5

5

3

12Cnione latilerata

Glyqweris  axeriemus

Laevicardium pict,u~

!%rcer,<mia cmwchims is 224 10



Table 1 - continued

~40LLUSCS - continued
Summer Fall *J; ~4-er

-.

Number of Number of Number of Number of Su.ni-z?r  of :; ’;’ber or
Species Station Animals Slicles Animals Slides Arlir?21s c-~l~&=~

Ostrea frons 0)+7 9 20 5 8
062 8 6 5 10
151 6 12 5 12
141 9 14

Pecten raveneli V-A 2 4
I-A

Pteria colymbus 147
047
251
2117
151

111-047

S~ondylus mericanus 047
251
2L7
151

III-A
lJ’+7
146

171-1L6

46
h8
20
46
30

7

9
G
6
6
5
2

7
5
5
5
5
5
5
1

28 6

5
5
5
3

5

I
y
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Table 1 - continued

1’

:.foLLuscs - continued
Summer Fall ~../,lnteT

Number of Nurr,ber  of Number of l?umber of l{tm,bey of ::’;7:52?  Oi’
SFecies Stat ion Animal~ Slides Animals Slides Anicals ~~::?ez

V-B
VI-C
v-c

III-C
II-B
VI-B

III-C
III-B
IV-B
IV-A
IV-C
II-C
I -B

50 2
2 “(2

26

::
54
60

6
48
26
24
42

6

6
7
5
5

!furex beauii—— II-C 5 i2
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Table 1 - continued

CORALS - continued
Summer Fall f,,,”  ~ Y. Au ~ ~

Number of Number of Number of Nuxber of n- .,.-an.’IL....der  of ::’x”ser  of
S3ecies Station Animals Slides Animals Slides JL.  j.  ~,~~s c?~:a...s“4. -..

Siclersstrez radians 64

Cladocora

Cladocora

arbus cula 62
64

debilis 62

Solenastrea  hyades 62
64

II-A

64Stephmocoenia  michelini

3
2

4

12
10

30

2

1

2
2
2

3

16

4

18
16
12

22

5

3
1
3

23



Table 1 - continued .

CRUSTACEMS

III-C!
IV-C
v-c

1
5

12
48

26

43

34

Calanpa .agusta

~,~iezorenaeus troDicalis

Pars. wnd,alus Ion Ricauda

Portunus ,qibbesi

Portwnus  spinicarpus

5I-C

VI-B

5I-C

83II-A 5

VI-A
IV-B
I-B
I-A

111-A

III-B

6
6
4

3L
68

5
11 5

16
26
30

3
k
4 5

Sicyiocia brevirostris 10 78VI-A
III-A
IV-A
IV-B
IV-A
V-A
I-A

42
50
36
22

5
6

5

)+
3

5
6

23
M



Table 1 - continued

CRUSTACEANS - continued
Summer Fall ?;ir.tey

Number of Number of Number of Nwnber of lll-m-cer O f : ; ,A.> -2 ~~ Cf

Species Station An~mal. s Slides Animnl c Slides AniT.als c?  i,:nsv- .  .  .

Squilla endentata v~_c 5 46 5 lJ4

St enorhynch.us seticornis 146
147

47
247
151
251
I-A
I -B

VI-B

10 20 13 26
9 18 19 38

13 26 16 32
15 38 18 ?~
16 48 10 ‘a

5 12 17 34
6

: 8

16

5 10



Table 1 - continued

ECHINODERMS
Summer Fall Wir.xer

Number of Number of Number of Number of 111.m,l)er of Lw”ker of
Species Stat ion Animals Slides Animals Slides Anir.als Slides

Luidia alternata

l?enocardium peramobile

~rissopsis elongata

Ophioderma  januari

Wtechinus varie Catus

Astronorpa annulnta

SPONGES

Cinachyra  sp.

.

064 1 1+

v-c 4 8

VI-C 6 44

V-A 5 10

II-A
062

III-B
VI-B

1b6
147
047
062
06L

II-64
251
2h7
151

III-A
111-I.46
111-047
II-A

3
4
3
5
4
2
3
3 “
3
1

16
20
12
28
18

4
14
16
18

6

4

1
5

1
1
2
3

3
3
3

3
1
2

8

2
10

18
18
18
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9
2.

3.

4.

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 vacuolated. Couch (in

Lowe,et al., 1972) reported metaplasia of epitheli.al cells and

atrophy in oysters which indicate an irritant response. Other

changes which may occur in molluscs and crustaceans are cellular

degeneration including lysis and nuclear pyknosis and loss of

ciliated epithelial cells. The

important tissue considered for

in crustaceans.

hepatopancreas  may be the most

histopathological  changes especially

Gills - the epitheliums of the gills of both crustaceans and molluscs

may go through various hyperplastic and metaplastic  changes in chronic

exposures. Black particulate masses have been observed on the gills

of both shrimp and oysters exposed to oil (Yevich, personal communi-

cation).

Gonads - the reproduction of a species is extremely sensitive to

any stress condition. Of primary importance”are the cancerous

tumors which may develop in this highly active tissue. Yevich

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

Yevich (personal communication) has found tumors in & arenaria

from an oil spill site. Other changes which may occur in the gonad

include degeneration of oocytes,  loss of

failure of the animals to proceed beyond

reproduction.

nutritive material, and

the restins stage of

Cornea - may be adversely affected by oil. Some evidence suggests

that the cornea becomes whitened in the presence of oils (1’evich,

personal communication),

D
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P,

5. Mantle - important tissue in molluscs since it is responsible for

P
production of the shell. liyperplasia of epithclial cells occurs as

a result of toxicants. Mantle epi~helioma has been reported i.n

Crassostrea gigas from an estuary in Washington (Pauley and Sayce,

1972).

B

D
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Pzwafbceratina crassa -  sponge 160x

Collected 9-05-75 Station No. 146

Pathology No. 75-1319

‘A. Undifferentiated cells B. Ground substance containing spicules
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Mi_Llepora alcicomis -  coral 160X

1
D\ Collected 6-07-75 Station No. 147

Pathology No. 75-372

A. Squamous epithclium B. Zooxanthellae

D

D

9 ,
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Madracis  decactis -  coral 160X

Collected 6-10-75 Station No. 47

Pathology No. 75-378
#

A. Connective tissue of mesoderm B. Muscle fibers

c. Zooxanthellae D. Mucosecretory  cells of epitheliums

Reproductive products were not observed.

D

D
!.

B
----
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EJchor 2enis stc 1 laris - coral 160x

Collec Lcd 6-05-75 Station No. 146

Pathology No. 75-384

A. Connective tissue of mesoderrn B. Muscle  fibers

c. Nc>matocyst f). Epitheliums

D ’

B
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Dichoeoenia  s t e l l a r - i s  -  coral 160x

Collected 6-05-75 Station No. 146

Pathology No. 75-384

A. Epithelial cells B. Ground substance of mesoderm

c. Zooxanthellae

Reproductive products were not observed in this species.
●
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,+g~ ~aqia amei~itmna
 -

coral 160x

Collc:cted  6-19-75 Station NO. 64

Path(,lo~y NO. 75-434

A. Mucosecretory cells of epitheliums B. Zooxanthellae

D

D
. . . . . . . . . . . . . .

D
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Argopeeten gibbus - s c a l l o p 63x

Collected 7-19-75 Station No. VI-A

Pathology No. 75-877

,- .

A. Cornea of eye

D
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Argopccten  giblw -  scallop 160x

Collecced  7-19-75 Station No. VI-A

P[ithology  No. 75-877

J,. Digestive divcrticula (note non-vacuolate  columnar epitheliurn) B. Mature
Sperm

B This species is a functional hermaphrodite. All individuals collected in summer
contained mature .gemetes  indicating a late summer or fall spawning., .
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Aequ{p&ten nzwcosus  - s c a l l o p 63X

Collected 6-17-75 Station No. 62

Pathology No. 75-510

A. Cornea of eye B. Mantle

c. Striated muscle D. Sensory tentacle with columnar epitheliums

1 ●

-,-. - -. . . . .
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Aequipeeten muscosus  -  scallop 63X

Collected 6-17-75 Station No. 62

Pathology No. 75-510

A. Mature ova B. Mature sperm

c. Ciliated epitheliums of intestine

E. At.lductor  muscle

, This species is a functional hermaphrodite.
summer or early fall.

D. Excretory muscle

Spawning apparently occurs in the

.
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Spotidylus mericanus -  bivalve 160x

Collected 6-11-75 Station lie. 47

Pathology No. 75-460

A. Mature ova

Spawning apparently occurs in the summer.

B
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Area zebra - bivalve 160x

CollecLed 6-18-75 Station No. 62

Pathology ~0. 75-511

A. Red bk>d cell in mantle B. Ciliat”ed epitheliuro

9
* . .
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Pteria colymbus  - b i v a l v e 160x

Collected 6-29-75 Station No. 247

Pathology No. 75-563

A. Gill filament B. Frontal cilia

b
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Pte]’ia  colymbus  - b i v a l v e 160x

B

.

Cr)ll@cted  6-29-75 Station ?$0. 247

Patholvgy Ko. 75-563

A. Mat.]re sperm

Spal+nling  appears

B. D i g e s t i v e  diverticula

to occur in late summer or early fall.

/
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Ostrea from -  bivalve 63X

Collected 7-14-75 Stations No. 47

~ Pathology No. 75-452

A. Ciliated epitheliums of tentacles B. Amoebocytes

D

D
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Ostrea frons -  bivalve 63X

Collected 7-14-75 Station No. 47

Pathology No. 75-452

A. Mature sperm B. Digestive diverticulo {note non-vacuolatcd  columnar
epitheliums)

c. Connective tissue D. Ciliated epitheliums of gut

* Spawning apparently occurs during the summer although mature gemetes were
observed in some fall samples.

.



t
'

I

-..--—. ..” - ——. . . . . . -.. . .- . . . ..-—. — ——

B

. . .

Ste?lorhynclz~s  seticornis  - crab 63X

Collected 6-25-75 Station No. 146

Pathology No. 75-395

A. Lamella of gill B. Septum
.

,

c. Outer lamella  sinus
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Stenorhgnchus seticorwis - c r a b 160X

Collected 10-04-75 Station No. 247

Pathology No. 75-1475

A. Hepatopancreas  (vacuolated epitheliums results from fixation) B. Lumen
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Stenor=hgncluw seticornis  - crab 25X

Collected 10-04-75 Station No. 247

Pathology No. 75-1475

A. Corned lens B. ounnatidia

c. Eyestalk D. Epicuticle

B-. —-. -... — ~-. . . . ..-. ..—.. — . . . . . ____ . . . .._. . ___ ._. ._. _-. . ____ _____ .-- _._. __ __________—- .
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StenGr@nchus  seticornis - c r a b 63x

Collected 10-4-75
b

Station No. 247

Pathology No. 75-1475

A. Corneal lens B. Ommatidia

D
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B

Sten3rhynchus seticornis -  crab 63X

Collected 10-04-75 Station No. 247

Patlvalogy No. 75-1475

Embryos in various stages of development. Egg beari-ng females were observed
during all three seasons.
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