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Fig. 13. Iiver. Focal Fig. 14. ILiver. Granu— Fig. 15. Iiver. Focus of
granuloma, the center loma, with a double con- fibrosis surrounded by
of which contains nective tissue encapsu- lipid laden hepatocytes.
structures resembling lation. Note zone of H&E Xi60.

cholesterol clefts. inflammatory cells

H&R X160, between connective tissue

walls. H&E X160.

Other instances of focal fibrosis (scarring) were present as healing processes fol-
lowing degeneration of parasites within cysts and granulomas.

Fatty metamorphosis. In strict pathological terms, fatty metamorphosis or fatty
change indicates an abnormal accumulation of fats within hepatocytes and is of
multiple etiology. Heavily lipid laden hepatocytes were observed in a number of
fish in this survey, especially Anguilla rostrata. The degree of lipid accumula-
tion appeared seasonal with greatest incidence in the fall. Affected hepatocytes
were swollen and clear. Discrete lipid droplets were not apparent. Differentia-
tion from glycogen infiltration was possible only be means of special stains.

4 fatty metamorphosis of this nature observed in higher vertebrates would be clas—
sified as a lesion but it appears to be a physiological change associated with
normal fat metabelism in the fish. Further studies are needed to determine the
true significance of this histological change.

Nodular hyperplasia. One example of nodular hyperplasia was present in the liver

of a 70.0 cm Anguills rostrata collected in October 1969. The lesion was apparent
grossly as a raised one centimeter diameter mass on the right anterior portion of
the organ. Histologically, it was characterized by discrete rounded masses of
proliferating hepatocytes which were larger than surrounding cells, more densely
stained and with a distinet morula architecture. These cells were observed to
compress and push to one side surrounding parenchyma. Nodular hyperplasia in

higher vertebrates is usually associated with hepatic lipidosis and is a form of
regenergtion. In this case no lipidesis was present and the cause of the hyper-
Plasia could not be determined. Differentiation of this lesion from hepatic adenoma
is extremely difficult because of the well known capacity of the liver to regenerate
following injury. It is, therefore, possible that this nodular hyperplasia may be
an example of early adenoma (Dawe et al., 1964).
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Adenomatous hyperplasia of the bile duct. Bile duct proliferation, best described
as adenomatous hyperplasia, was present in the livers of four Morone americana
(Fig. 18). Two of these fish were collected simultaneously. The lesion was
similar to the cholangiomatous change described in conjunction with salmonid hepa-
toma and that previously described in latostomus commersoni (Yasutake and Rucker
1967; Dawe et al., 1964). It was not apparent, however, on gross examinatione.
Focal areas of proliferating bile ducts in a fibrous network were diffusely scattered
throughout the liver parenchyma. Epithelial cells lining the ducts were 3 to 4
cells thick and in some instances obliterated the livers of the resulting ductule.
Mitotic figures were present but sparse. In one instance a protozoal organism
resembling Eimeria sp was present within epithelial cells.

Parasitic cysts. Cysts containing parasites were common. They were simply micro-
cavitations or space—occupying lesions and elicited no inflammatory reaction

{Fig. 17). Trematode matacercaria such as Posthodiplostomum minimum were often the
eliciting agents. The cyst wall was composed of a thin layer of mature fibrous
tissue lined in turn on its inner surface with a pale staining eosinophilic hyaline
material. Unidentified parasites were found on occasion within the bile ducts of
Esox niger. No reaction was present.

lesions of the Heart

Lesions of the heart were relatively frequent and included pericarditis (mono-
nuclear, diffuse, and granulomatous), myocarditis {(mononuclear, diffuse and granu—
lomatous ), myocardial necrosis and protozoal infections.

Diffuse pericarditis. The pericardium of the fish under normal circumstances is a
relatively cellular organ containing both granulocytic and mononuclear cells.
Diagnosis of inflammation is, therefore, subjective. In a number of instances an
increase in all cellular elements was observed, which was classified as a diffuse
pericarditis characterized by a mixed inflammatory response and occasionally hyper—
trophy and hyperplasia of the lining mesothelial cells. In one instance this
reaction was present with a parasitic infiltration of the tissue surrounding the
bulbus arterious which appeared continuous with the pericardium. The parasitic
cysts contained unidentifiable debris.

Focal mononuclear pericarditis. TFocal infiltrations of the pericardium by mono-
nuclear cells was present in a specimen of lepomis gibbosus. The cells packed the
pericardium in these areas pushing the sac away from the myocardium. Both mature
lymphocytes and larger mononuclear cells with vesicular nuclel were present. In
its most severe manifestation mononuclear infiltrations of the underlying myocar—
dium was observed (Fig. 18). The etiology of this lesion could not be determined
histologically.

Granulomatous pericarditis. Focal granulomas of the pericardium were present in
response to migrating parasites.

Metacercaria of Posthodiplostomum minimum minimum in their acute infective phase
lacked both parasite and host capsules and elicited a severe epithelioid response
with heterophiles (Fig. 19). In more chronic infestations, encapsulation occurred
and the granulomatous response persisted.

A unique grarmuloma characterized by a central zone of acid fast material surrounded
in turn by a fibrous capsule bounded by epithelicid cells, heterophiles, and finally
surrounded by an outer thinner fibrous capsule was also present within the
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pericardium (Fig. 20). This lesion was similar to that seen in the livers of
Morone americana and was of uncertain cause, probably helminth in origin.

Fig. 16. Liver. Adeno- Fig. 17. Idiver. Parasi- Fig. 18. Pericardium.

matous hyperplasia of tic ¢yst within parenchyma. Focal mononuclear peri-
the bile ducts. H&E X60. Note absence of inflamma- carditis of unknown
tory response. H&E X25. etiology. H&E X160Q.

Myocardial necrosis. Necrosis of myocardial muscle characterized by broken and
swollen fibers undergoing hylinization was observed in the heart of a female Perca
flavescens, 20.5 cm in length. The lesion was not apparent at gross examination.
Histologically, transverse sections of muscle bundles were quite acidophilic and
greatly swollen. Mallory's PTAH stains indicated a loss of striations in affected
fibers. Little inflammatory reaction or regeneration was apparent. The lesion was
confined to auricular musculature and resembled Zenker's necrosis seen in homeo—
therms (Fig. 21).

Fig. 19. Pericardium. Fig. 20. Pericardium. Fig. 21. Myocardium.

Fbcal gramuloma contain- Heavily encapsulated granu- Necrosis with broken and

ing metacercaria. H&E X25. loma with acid fast central swollen fibers undergoing
zone. H&E X140. hylinization, Mallory's

PTAH X160.
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Focal mononuclear myocarditis. Focal myccardial infiltrations of lymphocytes and
larger mononuclear cells with vesicular nuclei and poorly outlined cytoplasm were
present in the myccardium below areas of pericarditis. A similar infiltration
located in the area of the atrioventricular valves and slso involving the endo-
cardium was present in the heart of a Morone americana. These lesions were classi-
fied as instances of focal mononuclear myocarditis.

Diffuse myocarditis. Inflammatory conditions must be diagnosed by subjective
evaluation of the relative increase in white blood cells and by myccardial necresis.
Increases in the number of polymerphonuclear leucocytes in peripheral blood have
been reported in cases of infectious dropsy (Amlacher 1961). It was of interest,
therefore, to note an increase in these cells {(heterophiles) in the myocardium of
Cyprinus carpic with Aeromcnas liguefaciens septicemia. This lesion was classified
as a diffuse myccarditis,and was seen conly in conjunction with cases of proven
infectious dropsy (hemorrhagic septicemia; Aeromonas septicemia).

Granulomatous myocarditis. Granulomatous reactions were elicited in myocardial
tissue by both wviable and degenerating parasites. The lesion was characterized by
a fibrous capsule immediately surrounding the invading parasite in turn bounded by
epithelioid cells and often hemosiderin laden macrophages.

Lesions of the bulbus artericsus. The bulbus artericsis was more frequently
involved in pathological processes than was either Lhe pericardium or the myocar-
dium. Focal granulomas of the bulbus, like the pericardium, were due to migrating
parasites. Parasitic invasion resulted in simple fibrous encapsulating or more
severe reactions with the presence of epithelioid cells. Granulomas with double
fibrous encapsulation and heterophiles were also present.

Protozoal cysts due to both Microsporida and Myxosporida were also cbserved. In
one instance endcothelial invelvement by Glugea sp was quite severe resulting in a
marked decrease of bulbar lumenal diameter. Fibrous encapsulation of scme Micro-
sporida cysts was alsc noted.

Lesions of the CGastrecintestinal Tract

Lesions were classified as ocecurring in one of three areas, the gastric area, fore-
gut area, or hindgut, and included scute, mononuclear and granulomatous reactions,
and necrcsis.,

Acute gastroenteritis. Peracute inflammation as evidenced by severe edema and
swelling of the gastric lamina propria was noted in a specimen of Ictalurus catus.
The lamina propria was thickened and the collagen fibers were widely separated by
proteinaceous fluid. Both blood vessels and lacteals were greatly dilated,
especially in the area of the transverse muscularis. In cne section focal granu—
lomas due to degenerating parasites were noted. Such granulomas were present, how-
ever, in other instances in the absence of such a peracute reaction. The cause of
this lesion was not determined.

Acute reactions characterized by excessive heterophile infiltrations of the intes-
tinal lamina propria of fish with an Aeromonas sp septicemia were commonly observed.
Both the fore and hindgut were invelved. The villi were swollen with histioccytes
and some lymphocyles but the major inflammatory cell was granulocytic. No necrosis
of the mucosa was present in conjunction with the infiltration of inflammatory
cells (Fig. 22).
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Gastric mucosal necrosis. A small fecal area of gastric mucosal necrosis was
observed in the stomach of Ictalurus nebulosus. The lesion resembled the acute
erosion of histamine toxicity in rodents. There was a 1loss of mucosal cell outline,
pyknosis and karyorrhexis. Paneth cells underlying the arca were absent and were
replaced by histecytes and frank hemorrhage.

Mononuclear gastritis. The gastric lamina propria of a mature Ictalurus catus was
found to be infiltrated with lymphocytes in one quadrant. The infiltration was
purely lymphocytic and confined to the base of the villi. No etlclogic agent cap-
able of eliciting such a reaction was seen.

CGranulomatous enteritis. Granulomas were the most common response to irritation in
the piscine gastrointestinal tract. The majority of these lesions were due to
viable and degenerating parasites which had invaded intestinal tissue. Parasitic
lesions were present in all areas of the gut but were most severe in the hindgut
due to penetration by acanthocephalids. Such infestations in Morone saxatilis,
Morone americana, and Anguilla rostrata were caused by Pomphorynchus roceci, an
ubiguitous parasite, which in all instances elicited a severe reactlon. Grossly,
the unopened secrosal surface of the last 6 cm of the hindgut occupied by P. rocei
was covered with 1 mm raised yellowish cysts. The intestine was thickened and firm
in consistency. When opened the lumen was found to be filled with masses of
adherent yellow acanthocephalids 5 to & cm long. Histologically a massive granu-
lomatous reaction was present surrounding the area of parasilic attachments

(Fig. 23). The parasite's thorny head was surrounded by an acidiphilic fibrous
capsule of varying thickness which in turn was bounded by weakly basophilic,
vesicular epitheloid cells. The zone of epitheloid cells was uniform and often
300-400 b thick. The outer capsule was composed of leose fibrous tissue with a
mixed inflammstory response compcsed of lymphocytes and heterophiles. Granulomas
of this nature were found in all areas of the intestinal wall including the sub—
serosa. Penetrations of the intestine occurred leading to peritonitis. Mucosal
necrosis and generalized inflammation of the lamina propria was present in conjunc-
tion with the focal granulomas.

Other focal granulomas throughout the length of the tract were present in the
muscularis and lamina propria of many fish. Often the offending parasite could not
be identified due to degeneration. In other instances, larval nematodes were
identified within the granulomss found in the transverse and longitudinal muscularis.

A third case of granulomatous enteritis was noted in a Catostomus commersoni (Wolke
and Trainor, 1971}, The lesion was characterized by a diffuse granulomatous
reaction reminiscent of Johnels disease (paratuberculosis) in cattle. The villi
were shortened, thickened and swollen to such an extent that the erypts that nor-
mally exist between these structures were obliterated and their previcus existence
was discernable only by the persistence of the lining mucosal cells lying at right
angies to the gut lumen. The submucosa was packed with uniform, acidophilic poly-
gonal reticulo-endothelial cells. Giant cells of both the Langhans and foreign
body type were dispersed among the reticulo-endothelial cells of the submucosa.
Present within the cytoplasm of at least one-half of the giant cells were ovoid or
rectangular striated refractile bodies varying in length from 5-10 u. These
organisms were identified as diatoms {Burotica, Cocconeis, Melosira, Oyclobella,

Gymbella, Gomphoneura, Fragilaria, Nitzschia, and Syndia) (Fig. 24).

Uoccidiosis. Gastrointestinal coccidicsis is a documented condition of freshwater
and marine fish (Amlacher 1961; Lom 1970). A Morone americana had oocysts contain-
g four banana shaped sporozoites within the mucosal cells of the foregut. The
OTganisms were identified as members of the genus Bimeria. Advanced postmortem
autolysis prevented proper evaluation of the inflammatory response.




g8

Fig. 22. Hindgut. Massive Fig. 23. Hindgut. Massive, Fig. 24. Hindgut. Dif-

mixed inflammatory cell well encapsulated granuloma fuse granulomatous

influx in lamina propria. surrounds probosous of reaction within lamina

Mucosal surface at left. Pomphorynchus sp (arrow). propria. Note foreign

H&E X160. HAE X25. body giant cells con—
taining diatoms (Arrow).
H&E X160.

lesions of the Kidney

Interstitial nephritis is a difficult condition to diagnose and this fact must be
taken into consideration when pointing out that no instances of diffuse nephritis
were observed in this survey. Pathological processes noted included renal tubular
dilatation, granulomas, parasitic microcysts, protozoal cysts and trichodiniasis.

Renal tubular dilatation. Approximately one-third of all Cyprinus carpio kidneys
examined had lesions of renal tubular dilatation. The dilatation was also noted in
Catostomus commersoni and one Pseudopleuronectes americznus. The lesion was
characterized by a diffuse distribution of renal tubules containing acidophilic,
hyaline proteinaceous casts (Fig. 25). The tubules varied in size from 20~200 u in
diameter. Tubular epithelium was so flattened against its basement membrane that
identification of tubule type was impossible, even in instances of beginning dila-
taticn.

Granulomatous nephritis. Granulomas of the kidney were observed in conjunction with
degenerating parasites. These lesions were characterized by a central zone of
degenerating debris (parasite), a surrounding zone of epitheloid cells and macro-
phages bounded by a fibrous capsule (Fig. 26). No examples of tuberculous granu-
lomas were noted.

Parasitic cysts. Parasitic microcysts were present in the kidney parenchyma of
fish heavily infected with trematode metacercaria (diplostomiasis of Lepomis
macrochirus). Little reaction was elicited by these space occupying lesions though
zones of hemorrhage, probably marking migration paths, were present (Fig. 27).
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Fig. 25. Kidney., Dialated Fig. 26. Kidney. Granu- Fig. 27. Kidney. Meta-

tubules with acidophilic lomatous nephritis. cercarial interstitial

proteinacecus casts., H&E X160. cyst eliciting no

HXE X160, reaction. H&E X25.

Protozoal cysts. Five kidneys contained protozogl cysts and one kidney had
Trichodina present in the Wolffian ducts. ®Examples of both myxosporidiosus and
microsporidiosus were observed. The protozoal cysts were round in shape, varied in
size to 500 u in diameter, and contained developing stages of the organisms. The
cysts were surrounded by a thin hyaline capsule in turn bounded by narrow contiective
tissue septae. In one case (Myxosporida) there was a clear zone 20-30 v in width
between the cyst capsule and the fibrous wall (Fig. 28). This zone was occupied by
sparsely distributed mononuclear cells with poorly outlined cytoplasm. Protozoal
organisms in some instances failed to stain with hemotoxylin and eosin dyes and
required Giemsa stain for proper differentiation.

A Wolffian (mesonephiric) duct of a Esox niger contained numerous organisms identi-
fied as Trichodina sp. No reaction was noted. This parasite has previously been
reported in the bladder of fish {van Duijn 1967) but not to the author's kmowledge
in the Wolffian ducts (Fig. 29).

Lesions of the Spleen

Changes noted included follicular hypertrophy, granulomatous inflammation, and cyst
formation.

Follicular ertrophy. Hypertrophy of splenic corpuscles was rmcted in a number
of instances EFig. 30;. The significance of this hypertrophy is not lkmown and it
is thought to be physiological. In instances of follicular hypertrophy the cells
of the follicles resemble undifferentiated members of the reticulo-endothelial
system and in some instances these cells contained hemosiderin pigment. In higher
vertebrates follicular hypertrophy of this type may be stimulated by disease pro-
cesses of multiple etiology but no positive relationship between known disease
processes and hypertrophy were apparent in this survey.



Fig. 28. Kidney. Encapsu- Fig. 29. Kidney. Masses ¥ig. 30. Spleen. Folli-~-
lated myxosporidial cyst of Trichodina sp within cular hyperplasia.
(arrows ) with no inflamma- Wolffian duct. Kidney H&E X25.
tory cell response. X16C. parenchyma at top.

H&E X160.

Parasitic granulomas were elicited only by degenerating organisms. Epithelioid
cells surrounded the non-—viable parasite and were in turm bounded by a fibrous
capsule of varying thickness. Double walled granulomas with acid-fast centers as
described in the livers of Morone americana were seen cn occasion within the
splenic parenchyma.

Cysts. Microcavitations due to viable metacercaria (Pe minimum) were noted in a
numher of spleens. There was no apparent reaction to encysted organisms and
damage due to migration was not observed.

Protozoal cysts were present in a spleen taken from a Notropis cornutus (Fig. 31).
Cysts varied in size from 50-800 4 in diameter. The larger cysts were bounded by
a thin connective tissue wall and contained round structures (pansporoblasts)
with groups of immature spores. Isolated structures of this type were often seen
in follicles of pigment laden reticulo-endothelizl cells and were outlined by an
extremely thin hyaline acidophilic material. The organisms were identified as
members of the order Myxosporida.

Lesions of the Gonads

Abnormalities of only the ovary were noted.

Granulomatous ocophoritis. A grossly distended abdomen was found in a Morone
americana. Abdomenal distension was due to enlarged ovaries with two gross abnor-
malities. The ventral portion of both ovaries was whitish in color and of firm
congistency. There was a sac 4 mm by 1 mm containing a brownish fluid in the
distal ventral portion of the left ovary. Microscopically the hardened portions
of the ovaries were found to consist of fibrous tissue and of degenerating ova
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with irregular walls which contained an acidophilic proteinaceous fluid. Scattered
diffusely through the fibrous septa were focal granulomas and numercus macrophages
(Pig. 32). The centers of these granulomas often contained an acid-fast meterial.
However, no bacteria could be identified and lesicns were nol similar to those seen
in piscine tuberculosis. The cyst observed grossly was lined by a thin connective
tissue wall and contained a basophilic amorphous debris.

Parasitiec granulomas due to larvae of the cestode Proteccephalus ambloplites were
observed in the ovary of Micropterus salmoides. The reaction was severe with many

heterophils (eosinophils) infiltrating a fibrous syncytium surrounding both viable
and degenerating parasites. Large segments of the cvary normally containing ova
were involved in the inflammatory process. Histocytic cells and lymphocytes were
also present (Fig. 33).

Fig. 31. Spleen. Focus t1g. s2. Ovary. uranulo—

of protozoal organisms matous reaction within heterophilic granuloma
within melaninmacrophage fibrous tissue separating containing larval seg-
center. HiE X60. ova. H&R X25. ment of Proteocephalus

ambloplités. H&E X25.

Ovarisn microsporidial cysts. Cysts of the microsporida, Glugea sp were present in
the ovary of an Osmerus mordax. The cysts varied in size from 50-500 u and were
bounded by a loose fibrous network which contained histiocytes and lymphocytes.

The cysts and contents were weakly acidophilic aiding in differentiation from
developing ova (Fig. 34). Although mature spores could be identified in haema-
toxyliin and eosin stained sections, the morphology of the organisms was more

easily seen with Glemsa stain. The abnormality is best classified as a space
occupying lesion and elicited little inflammatory response. Microsporida are
intracellular parasites but it was not possible to determine if the organisms had
invaded and were causing hypertrophy of the ova or other cells.
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Iesions of the Skin and Skeletal Musculature

Lesions observed in the skin presented a spectrum of pathological responses from
simple congestion to granulation tissue and ¢ell hypertrophy. These lesions often
included the underlying musculature. Pathological processes with primary site of
origin in the skeletal musculature were also observed.

Dermal congestion and hemorrhage. TFrequent examples of ecchymosis were present in
the skin of various species. Grossly the areas were discolored (red to black),
occurred on all areas of the body, and often underlaid an area of scale loss.
Histologically, there was congestion of the dermal vessels, edema, and in severe
cases, frank hemorrhage. These lesions might have arisen from trauma either during
capture or, in the instance of Alosa sp, from injuries incurred during spawning
migrations.

Dermal ulceration and necrosis. Focal lesions, characterized grossly and micro-
scopically by ulceration and necrosis, were present in some of the fish surveyed.
Bacterial cultures of these areas were positive for Aeromonas liquefaciens.

Grossly these lesions were composed of a central area of frank ulceration with
necrosis of the dermis and underlying musculature surrounded by a zone of hemor—
rhage, blue to black in color. Microscopically, the periphery was overlain by an
intact epidermis with dermal hemorrhage, edema, and an influx of mixed inflammatory
cells in both the epidermis and dermis. In the central portion of the lesion there
was usually a complete loss of integument with necrosis of the skeletal musculature.
Fungal hyphae of the genus Saprolegnia are commonly present in such lesions but

in the cases examined the fungus was absent. Fish have been examined from the
Thames River Watershed that were infected by agents causing Saprolegniasis and its
absence is felt to be coincidental.

In one instance, an ulceration of the caudal fin epidermis of a Micropterus
salmoides was surrounded by a raised, pinkish tissue. Sections of this lesion
revealed a healing process with peripheral granulation tissue and inflammatory
cells overlying intact epidermis (Fig. 35). The lesion was chronic in nature
(proliferative) and microfractures of the caudal fin bones were present.

Lymphocystis disease. The classical dermal lesions of lymphocystis disease were
observed in one Morone saxatilis. Grossly the skin and fins were kovered by a
raised granular pinkish-white tissue. Microscopically, these granular areas were
characterized by a complete loss of epidermis and replacement by hypertrophied
{100~20C w), rounded fibroblastic cells {Fig. 36). The cell cytoplasm was vacuo—
lated, foamy, varying in basophilia and contained a peripheral intensely baso—
philic granular material. This material was often horseshoe shaped and was com-
posed of Feulgen positive viral particles. The nucleus was swollen, vacuolated,
and contained a single nucleolus. The affected cells were present in a vascular,
thin, connective tissue framework.

Dermal cysts. Cysts observed in the skin of captured fish were metacercarial
(diplostomiasis) in origin. To the unaided eye, these appeared as small black
spots (approximately 1.0-1.5 mm in diameter) randomly distributed on the skin and
fins. Histologically, the lesions were situated in the dermis and contained tre-
matode metacercaria surrounded by a non-cellular hyaline acidophilic wall in {urn
bounded by a thin fibroblastic wall. These cysts elicited a collection of hlack
pigment cells (melanophores) about their periphery.



Fig. 34. Ovary. Normal Fig. 35. 8kin. Granu- Fig. 36. 8kin. Hypertro-
parenchyma has been lation tissue and inflam phied fibroblasts contain-
replaced by massive matory cells overlying ing lymgphocystis virus.
cysts containing Glugea area of uleeration. Note complete loss of epi-
sp. H&E X25. H&E X60. dermis. H&E X25.

Necrotic myositis. Necrosis of skeletal muscle fibers underlying zones of dermal
ulceration secondary to Aeromonas sp infection was observed (Fig. 37). Muscle
fibers were swollen and there was a loss of normal striation. 1In severe lesions
the fibers were broken and the isolated segments were undergoing coagulation
necrosis. The fibers were surrounded by a mixed inflammatory cell influx composed
primarily of mononuclears and hemorrhage.

In two instances the body musculature of Morone americana was found to-be invaded
by a protozoan (order Myxosporida). This organism resembled Unicapsula muscularis
in morphology, was non-encapsulated and diffusely distributed between muscle
bundles. Its presence resulted in pressure necrosis with absence of inflammatory
response (Fig. 38).

Granulomatous myositis. Focal granulomas of parasitic origin were occasionally
observed in skeletal muscles. This was especially true in the pharyngeal muscles
of Catostomus commersoni. The unidentified encysted parasite was surrounded by
epithelioid cells and bounded by a thin fibrous cyst wall. No reaction to the
parasite was apparent outside the fibrous capsule.

Miscellanecus Lesions

lesions of the Eye. Two fish were found to have lesions of the eye. Probable
congenital anophthalmia was noted in a 4C cm Ictalurus catus that was apparently
in good condition. Both eyes were absent and the orbits were covered with normal
skin. The fish was in good physical condition. Histological examination revealed
normal optic merves with remnants of pigment epithelium and the retinal layer of
rods and cones. This condition has previously been reported in Ictalurus nebulosus
from Dog lake, Oregon (Weisel and McLaury 1964).
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Phithis bulbi in conjunction with a retrobulbar cyst was present in a second
Tetalurus catus. The lesion involved the left eye only and was apparent grossly
as a fluctuating 3 cm swelling behind a shrunken white mass in the area of the
left orb. The cyst was filled with approximately 15 cc of an aseptic, clear
watery fluid. Histologically the glove was collapsed and replaced by fibrous
tissue. The cyst was lined by a low cuboidal epithelium.

lesions of the Bone. Only one lesion of bone was noted. A Micropterus salmoides
had focal 1-2 cm raised red ulcerated arsas on the caudal fin. Underlying bone was
fractured and at microscopic examination sequestration and necrosis was present
(Fig. 39). Increased osteoblarticand osteoclastic activity were noted in areas of
fracture healing.
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Fig. 37. Muscle. Necro— Fig. 38. Muscle. Massive Fig. 39. Bone. Primary
tic myositis with fiber infiltration of myxo- sequestrum (arrow} in
destruction and hemor- sporidia between muscle dermis. H&E X25.
rhage. H&E X60. bundles. H&EX60.

lesions of the Pancreas. Histological examination of a Notropis cormutus revealed
protozoal cysts in the disseminated mesenteric pancreas. These organigms were
morphologically identical to those noted in the spleen of a member of the same
species and previcusly described with lesions of that organ.

Lesions of the Peritoneum and Mesentery. Lesions of these tissues included para-—
sitic granulomas and cysts of Microsporida. The mesentery was involved more often
than the parietal or visceral peritoneum. In only cne instance was a lesion of
parietal peritoneum noted. The lesion was due to a Glugeal cyst which arose dorso-
lateral to the kidney and displaced the adjoining kidney and air bladder.

Degenerating parasites elicited granulomas and simple fibrous encapsulations within
mesenteric sheets. Calcifying granulomas were noted in one case.

As in other organs the presence of a granuloma with an acid-fast center and double
fibrous encapsulation was noted within the peritoneum.
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Bacteriologic Findings

The bacteria most consistantly recovered from both clinically and histologically
normal fish, as well as diseased specimens, was of the genus Aeromonas. These
ubiquitous bacteria when associated with disease were of the species A. liguefaciens
and resulted in localized dermal lesions as well as septicemias characterized by
enteritis, hepatitis, and encephalitis. Fish which had died in trap and gill nets
or were held overnight for necropsy, often had organs containing bacteria at time

of culture.

In a few instances a gram positive coccus identified as Micrococcus sp was recovered
from the liver and spleen. These were not assoclated with any leslons and were felt
to be contaminants. A yeast resembling Candida sp was recovered from the liver of
an Jectalurus catus.

The intestines of 331 fish were cultured for Salmonella sp in SBC Sulfa enrichment
broth. No Salmonella were recovered.

RESULTS AND DISCUSSION

This survey, the first of its kind to be conducted in the State of Connecticut, was
undertaken to determine the incidence and kinds of diseases of fish. The overall
incidence of disease processes was 45% (Table 1), Positive conclusions regarding
incidence of disease and parasites (Table 2) in this study is difficult due to the
small numbers of fish and their distribution through space and time. This study
indicates further investigations would be of decided value because of the incidence
of lesions in Morone saxatilis (16 of 17 fish), Morone americana (49 of 65 fish),
Cyprinus carpio {15 of 23 fish), and Perca flavescens (11 of 18 fish).

Incidence of lesions by causative agents and organ involvement is summarized in
Tables 4 and 5. No cause could be determined in 38% of the lesions found. It is
probable that the majority of these lesions were due to helminths since the most
common inflammatory response was the granuloma. Thirty-three percent of the lesions
were attributed to both adult and larval helminths, the vast majority of these
lesions due to larval forms. Protozoa elicited lesions in 17% of the affected fish
while lesions of positive bacterial cause were responsible for only 6% Miscell-
aneous agents such as Bedsonia, distoms, trauma, etc., were involved in %% of the
lesions observed.

Incidence of lesion type is summarized in Table 4. Inflammatory responses com—
prised approximately 50% of all the lesions observed and had the following distri-
bution: granuloma 30%, mononuclear response 7.8%, necrosis 6.3%, heterophilic
response 3.1%, ulceration and fibrosis each 1.4%. It is evident from this data
that the fish seldom responds with a granulocytic response (heterophilic, eosino-
philic, neutrophilic), but tends rather to produce a granuloma often successfully
walling off the invasive organism. The granulocytic inflammation was present most
frequently in Aeromonas sp infections. Tt is also of interest to note that the
presence of foreign body or Langhan's type giant cells within the granuloma are
rare. Giant cells were present in only one instance and were elicited in response
to diatoms invading the lamina propria of the gut. GCysts with little or no inflam~
matory response comprised 25..4% of the lesions. The vast majority of these cysts
were in response to larval helminths such as the metacercaria of the digenetic
Trematodes. Hyperplasia and hypertrophy of various cells were observed in 57 of



Table 2.

Number of occurrences of paresites (number of otcurrences, mean number/occurrence, and range}.

Stomach
and,
Hindgut Hindgut Gills Liver Kidney Perjtenum
Ascocotyle sp. metacercariee 1-50
Bothriocephalus sp. 3—251-14,; 1-3
B. claviceps 3-2{1-3 6-9.3(1-40)
Camalianus oxycephalus larvae i-1
Camgllams sp. 1-2 2—2EI-B§
Carophyllidae L-2(1-4
Carophyllidae larvae 6-3.8(1-8) 1=7
Carophyllicae irmature 1-1
Contracaecum sp. 8-5.5{1-15) 6-3(1-10)
Corgllobothrium sp. 1-1
Corallobothrium sp. plerocercoids 1-2
Crepldostomum sp. 1-30% 1-5 1-2
Dacrnitcides sp. 5 17.2(10-37) 4=5.2(2=-10)
Echinostomatidae larvae 2=37(25-50)
Ergasilus sp. 1-24 1-70 L-27.7(1-79)
Bustrongylides sp. larvae 6-22(1-8)
Gigridacris catostomi 1-2
G. sp. 2-3(1-5)
Hemiurus levinseni 2-40.5{31-50)
Heterophyidae larvae 1-50
Homalometron sp. 1-1 1-1
leptorhynchoides thecatum 3-1.3(1-2)
Macrodercididas metacercarias 1-2 2-6
Microcotyle sp. 2-9 (8-10*)
Necechinorhynchus eylindratum h—27.2{1-100%)  4-6.8 (2-13*}
Philonems sp. 1-1
Podocotyle olssoni 3-4.7(1-7) 2-3.5(1-6)
Podocctyle sp. 2=37{4-70)
Pomghorg@chus bulbocolly 1-~10% 5-13.4 (1-50%)
P bocolli larvae 1-2 1-3C
T. roced 5-2.8(1-6) 17-19.6 (1-100%)
P. rocci larvae 2-12.5(11-14)
P. sp. 2~50 (1-100) 9-24.5 {1-100%) -2
cteocephalus amblcplites plerocercoid 2-2.5(1-4) 3-17.0 {2-30%) 3-1.7(1-2)

P. sp. plerocercoid 5-6.4{1-14) 14-12. 8{1-80} L-2(1=4
P. op. 2-6(1-11)
Posthodiplostomum centrarchi minimum 7-9.9 (2-50%) 2-30 (10 -50%)
F. minimum minimum metacercarige 1-100 5-12(1-38)
Spinitectus sp. 1-7 1-7
Spircxys sp. larvae b—-2.9(1-5)
Stephanostomum sp. 1-1
Stephanostomum tenue 2-1 5-1.6{1=4)
Tanaorhamphus ambigous 1-1 L=2{1-L)
T. longirostris eystocanth 1-4 2-2.5(1-4)
T. sp. 5-8.4(2-10%) 3-7.3 {1-10%)
Tetraonchus sp. 2-7(h-10)
Trematode sp. i~2 1-25%
Triganodistomum sp. 2-8(2-14)
Unkniown 1-1 1-1

*after a mean denotes that the exact number of one of the occurrences was not glven.



Table 3. In¢idence of Lesions.

Species

rx)

Epitheliocystis

Trichodina

Myxosporidia

=i

Microsporidia

=

i

Coceidia

=

=

Chilodinella

=

Helminths

Aeromonas sp.
Miscellaneous

Alosa pseudoharengus

Anguills rostrata

Catostomus commersoni

Cyprinus carpio

Caranx hippos

Es0x niger

Erimyson oblongus

Fundulus heteroclitus

F. majalis

Tetalurus catus

I. nebulosus

lepomis gibbosus

L. macrochirus

Morone americana 5
M. saxatilus

Microgadus tomecod

Micropterus salmoides
Nyoxocephalus octodecimspinosus
Notemigonus crysbleucas
Notropis cornutus

N. hudscnius

Osmerus mordax

Paralichthys dentatus

Perca flavescens

Pomatomus saltatrix

Pomoxis nigromsculatus
Psendopleuronectes americanus
Salmo trutta

Semotilus corporalis
Syngnathus fuscus

Total

15
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Table 4.

Incidence of lesion type.

a8

Species

Heterophilic

Mononuclear

Fibrosis

Necreeis

Mineralization

Hypertrophy

Hyperplagia &

Cyst

Ulcer

Alosa pseudoharengus
Anguilla rostrata
Caranx hippos
Catostomus commersoni
Cyprinus carpio

Esox niger

Erimynon oblongus
Fundulus heteroeclitus
F. majalis

Ictalurus catus

I. nebulosus

lepomis gibbosus

L. macrochirus
Microgadus tomcod
Micropterus salmoides
Morone americana

M. saxatilis
Vyoxocerhalus octedecimepinosur

Notemigonus crysolescuas o
Notropis cornutus

N. hudsonius

Osmerus mordax

Paralichthys dentatus

Perca flavescens

Pomatomus saltatrix

Pomoxis nigromaculatus
Pseudopleuronectes americanus
Salmo trutta

Semotilus corporalis
Syngnathus fuscus

Total

o | Granulcoms
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Table 5. Incidence of organ invelvement {number of fish)and percent.

Species

Brain
Eye
Fanereas
Heart
Gill
Stomach
Peritaneunm
Bile Duct
Kidney
Ovary
Testes
Muscle
Bone
Spleen

— |Intestines

Alosa pssudoharengus

Anguilla rostrata

Caranx hippos

Cabcgtomus commersoni 1
Cyprinus carpio 2 2
Erimyzon oblongus

Esox niger 1
Fundulus heteroclitus

F. majalis

Ictalurus catus 2

I. nebulosus

Lepomis gibbosus

L. macrochirus

Microgadus tomcod

Micropterus salmoides

Morone americana 3 1
M. saxatilis 4

Myoxocephalus octodecimspinosus

Notemigonus crysoleucas L
Notropis cornutus 1

N, hudsonius

Osmerus morgax 1 2 2 1

Paralichthys dentatus '

Perca flpvescens 1 3 5 5 1
Pomatomus saltratrix

Pomoxis nigremaculatus 4 1 1

Pseudopleuronectes americanus 1 1 1

Salmo trutta

Semotilus corporalis

Syngnathus fuscus

Totals 9 2 1 34 90 12 39 31 S0 & 29 5 11 10 1 9
Parcents 2.4 0.6 0.3 10.1 26.7 3.6 9.8 5.2 16.3 1.8 B.6 1.5 3.2 3.0 0.3 2.4

- |Liver
= |Skin

=

e
o

10

[l Sl @ O

[l i) N

2w
n
-
n

s
N ]

— g an

= an

Fag
—
o
N
R

woos W LW
Jo RV

(9]

e
LS
i S ol b
£SO b

[
N

N

=
—_
n

66




100

the total 346 lesions (16.4%). The area most commonly involved in this response
was the branchial epithelium. Such hypertrophy and hyperplasia could occur with
such severity that complete lamellar fusion resulted with destruction of gill
functién. Mineralization of older granulomas and cysts was present in 1.4% of the
lesions, and miscellanecus lesions (hemorrhage, etc.) were present in 5.7% of the
CcCases.

Aeromonas liquefaciens is a bacteria involved in acute mortalities of fish {Meyer
1968). Decreased oxygen levels and increased water temperature appear directly
related to increased disease incidence, hence the disease is most commonly seen
during summer months when water levels are low or severely polluted {(QOjala, 1968).
OQutbreaks of this disease were observed in July 1969.
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Barriers to anadromous fishes and stream bank use
in the Thames River Watershed, Connecticut

Robert E. Schmidt®
INTRODUGT TON

The purposes of this project were to delineate dams on the Thames Hiver Watershed
that are barriers to potential anadromous fish spawning areas and describe the uses
made of the stream banks in these areas. The project was undertaken as part of the
State of Comnecticut's anadromous fish introduction program and was supported, in
part, by funds provided through the Arnadromous Fish Act {P.L. 89-304), and the
Comecticut Department of Environmental Protection.

MATERTALS AND METHODS

The Thames River Watershed was divided into (1) the Thames and Yantic River System,
{2) the Shetucket River System, excluding the river in Norwich, and (3) the Quine-
baug River System, including the river flowing into Norwich. The dams blocking
potential spawning areas of anadromous fishes listed by Whitworth, Beclwith, and
Hames (in this publication) were evaluated during the summer of 1973. Notes on
location, construction, and size of the dams were made by observation. Ownership
and water rights were determined by examining the assessor's and town clerk's
records in the town where the dam was located. Present use of the dam and pond was
determined by contacting the owner by telephone or by field observations. Dams are
described by river system in order from the mouth of the river upstream.

The streams which could support anadromous fish populations were measured to deter-
mine the present use of the land adjacent to the stream by tracing the river courses
on the 1:24,000 1970 Comnecticut land use maps, measuring the length of each cate—
gory of land use on each bank with a map measurer, and converting this figure to
percent of river length. Land use categories were (1970 Comnecticut Land Use
Directory): (A) residential, (B) light manufacturing, (C) heavy manufacturing,

ED% transportation, communication, and utilities, {E) trades and services,

F} cultural entertainment, recreation, (G) resource use, and {H) undeveloped land
including forest.

RESULTS AND DISCUSSION
Thames and Yantic River System

Hunt's Brook has its mouth at Smith's Cove, Thames River. There are 3 dams and no
other barriers deny access to this brook.

The first dam is Just west of Smith's Cove on (Qld Mill Road, and is made of concrete
{8 £t X 35 ft) with a "flood control" channel on the east side. The Town of Water—
ford owns the west side of Hunt's Brook (including pond and dam) and the esst side

1Research Assistant, University of Comnecticut, Storrs, Connecticut.
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of the pond. Frank Terranova (210 Jefferson Avenue, New Londcn) owns the east
side of the brook and dam. The owner shall permit flow as presently constituted
and keep the dam in repair. The pond is very small and shallew and has no present
use (historically it was a mill pond).

The second dem, Miller Pond dam, south of Route 52, is made of concrete and dressed
stone with iron supports (25 ft on west side, 30 ft on east side X 150 ft) and with
large slabs of bedrock sloping from west to east. The spillway is a 2 ft square
hole on the west side. Schact, Saunders, and the Waterford Country School, Inc.,
are the owners and they have all riparian rights and interests. The pond is large
and used for recreatiocn.

The third dam, Cuheca Pond dam, north of Route 52, i1s made of concrete and stone
{4 £t X 40 fts with 2 spillways, cne with a removable gate. The group that owns
the second dam also owns this one and has the same rights. The pond is shaliow
and is used for recreation.

Stony Brook has its mouth in Horton's Cove, Thames River. There are 2 dams and no
other barriers deny access to this brook.

Jochnson Pond dam is the first dam and is located below the east edge of the Route
32 bridge, Uncasville. It is made of large rocks with a concrete and wooden top
(10 ft X 35 ft) and is broken on the north edge. Theodore Wisniewski (Box 326,
Uncasville) has the right to maintain the dam (which he hasn't) and build another
{12 ft high) downstream, and the riparian right to flow over the spillway. The
pond is small and shallow and was historically used for ice—cutting.

The seccond dam forms Stony Breok Reservoir near Montville Center. The dam is made
of fieldstone (Whitworth, personal comm.). The present use is water supply for the
city of Norwich. The City of Norwich (Water Dept., 34 Shetucket Street, Norwich)
owns the dam, they have all riparian rights, and don't have to guarantee flow.

Trading Cove Brook has its mouth in Trading Cove, Thames River. There is one dam
and no other barriers deny access to this brook.

This dam is located under the Route 32 bLridge, Monlville, and 1s made of concrete
with a wooden top (10 ft X 15 ft, sloping). The pond is small and shallow and
there is a gate and raceway on the north side. Louise Dupont (790 W. Thames St.,
Norwich) is presently selling to Norwich Chemical Co., who dcesn't intend to use
the pond. She had all rights to the dam and pond.

Yantic River has its mouth in Norwich Harber, Thames River. There are 5 dams and
nc other barriers deny access te this river.

The first dam is located at Norwich Falls, Yantic St., Norwich, and is erected on

top of a natural falls. It is made of concrete (5 ft X 50 ft). The Falls Corp.,

Norwich owns the dam but has no explicit rights. The pond is narrow and deep, and
is presently not used.

The second dam is located 0.2 of a mile upstream of the first and is made of dressed
stone (8 ft X 60 ft). The Falls Corp., Norwich, also owns this dam with no explicit
rights. The pond is shallew and is not used.

The third dam, Fitchville Reservoir, is et the Junction of old Route 2 and Route
163, and is made of concrete (12 ft X 30 ft). Seymour Sand and Stone, Inc. (RFD #1,
Fitchville) owns all flowage rights, but does not intend to maintain the dam and
will sell to the state,
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The fourth dam, the Gilman dam in Gilman, is made of concrete (10 ft X 80 ft),
perpendicular). The Gilman Bres. Mfg. Co., owns the dam with no explicit rights
and the pond is used for power (Bozrah Light and Power Co.) and industry.

The fifth dam is above Waterman Road Bridge, 0.5 miles upstream of Gilwan, and is
made of dressed stone (8 ft X 40 ft). The Einhorn Feed and Grain Co., owns the dam
with no explicit rights. The pend is used presently for recreation (state fishing
area).

Bartlett Brook has its mouth in the Yantic River upstream of Gilman. There are 2
dams, the upper one is now abandoned and is not a barrier. The 5 dams on the
Yantic Eiver deny access tc this brook.

Savin Take dam is just north of old Route 2, and is made of concrete (7 ft X 25 fi)
with dirt banks. A. I. Savin owns the dam with no explicit rights. Tre pond is
used for watering stock.

Deep River has its mouth in Yantic River upstream of Bartlett Brook. There is one
dam and the 5 dams on the Yantic River also deny access to this brook.

Deep River Heservoir dam is made of concrete (55 £t X 1500 ft). It is ocwned by the
City of Norwich with no explicit rights and is a public water supply.

Shetucket River System

Shetucket River has its mouth in the Quinebaug River at Taftville. There are 3 dams.
Greenville dam (on the Quinebaug River) denies access to this river.

The first is Taftville dam in Taftwville, and it is made of stone and concrete (25 ft
X 100 ft). The Connecticut Light and Power Co. {CI&P) owns the dam and the right
to flow through the turbines. The pond was originally used for industrial water
supply but now is used for power generation.

The second, O¢cum dam, is located in Occum and is made of stone and concrete with
a wooden platform at the base. The Norwich Gas and Electric Co., owns the dam and
has the right to maintain the dam. Water is used for power generation.

The third, Scotland dam, is in Scotland and is made of concrete (30 ft X 200 ft).
CI&P owns the dam and has riparian rights and the right to maintain the dam. Water
is impounded to generate nower.

Little River has jits mouth in the Shetucket River just below Cccum dam. There are
3 dams and Taftville dam and Greenville dam deny access to this river.

The first, Versailles Pond dam, is near Krusmen Road, Occum. The sloping dam is
made of concrete and stone (8 ft X 30 ft). Federal Paperboard, Inc., owns the dam
and has all pondage, flowage, and riparian rights of any nature to the pond, ZIittle
River, and the Shetucket River. The pond was originally used for milling and
industry but now is a settling basin for effluents from Federal Faperboard and
Demino Sugar.

The second, Papermill Pond dam, is in the Federal Paperboard factory complex, and
was not seen by me. It is made of concrete (25 ft X 80 ft). Ownership and rights
are the same as the first dam. Present use is industriail.
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The third dam forms Hanover Reservoir and is located near Hanover. The dam is a
"step-type" made of rock and concrete (5 ft X 60 ft) with an apron and a low
gradient natural falls below the dam. Angus Park Woolen Co., owns the dam and has
all imaginable rights to the dam and pond. The pond is used as a public water
supply and for industry.

Merrick Brook has its mouth in the Shetucket River below Scotland dam. There is
one dam but this dam is not a barrier except during June-August. Occum dam, Taft-
ville dam, and Greenville dam deny access to this brook.

Natchaug River has its mouth in the Shetucket River at Willimantic. There are 3
dams ard the 3 dams on the Shetucket River and Greenville dam deny access to this
river.

The first dam forms Willimantic Reservoir in Willimantic, and is made of concrete
(15 ft X 150 ft). The City of Willimantic owns the dam and has all flowage and
pondage rights. The pond is used for public water supply.

The second dam is an old mill dam, located on Mansfield Hollow Road. It is made of
stone (6 ft X 4O ft) and is no longer used. The State of Comnecticut owns the dam
with no explicit rights.

The third is Mansfield Hollow dam in Mansfield. The sloping dam is made of concrete
(70 't X 700 ft). The U.S. Corps of Fngineers owns the dam with no explicit rights.
The impoundment is a flecod control reserveoir.

Fenton River has its mouth in Mansfield Hollow Reserveoir below the Route 87 bridge.
There is one dam and the 3 dams on the Natchaug River, the 3 dams on the Shetucket
River and Greenville dam deny access to this brook.

The dam is located at the Daleville School Road bridge, and is made of concrete
(10 £t X 40 ft). Claire M. Berg, Willington and Allen W. Stone, own the dam with
no explicit rights. The pond has no present use.

5till River joins Bigelow Brook to form the Natchaug River about 1 mile south of
Phoenixville on Route 198. There is one dam end the 3 dams on the Natchaug River,
3 on the Shetucket River and Greenville dam deny access to this brook.

Carter dam is about 0.25 miles upstream of the Junction of Route 198 and Westford
Road, Eastford. The dam is made of concrete (6 ft X 30 ft) with old gates and
channels. The Tatum Mfg. Co., Eastford, owns the dam and has all flowage rights
ard water privileges. The pond is small and unused.

Willimantic River has its mouth at the Shetucket River in Willimantic. There are
6 dams and the 3 dams on the Shetucket River and Greenville dam deny access to this
river.

The first 4 dams are owned by American Thread Co., with all rights and privileges.
The first dam is north of the recreation field in Willimantic, and is made of con—
crete (15 £t X 300 ft). The pond is not used at present.

The second dam is located about 200 yards south of the Route 32 bypass bridge,
Willimentic, and is made of concrete (20 ft X 200 ft). The pond is not used at
present.
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The third dam is just upstream of the Route 32 bypass bridge, Willimantic, and is
made of concrete (20 ft X 100 ft). A small amount of water is used for turbine
cooling.

The fourth dam is located 200 yards upstream of the third, and is made of concrete
(20 £t X 150 ft). Water is used for processing and dyeing.

The fifth dam is 100 £t south of the Route 32 Bridge, Willimantic, and is made of
concrete (20 ft X 200 ft) and the east end is partially broken. Boland 0il Co.,
owns the dam with no explicit rights. The pond is not used.

The sixth dam forms Eagleville Reservoir, located in Bagleville, and is made of
stone and concrete {8 ft X 60 ft). The State of Comnecticut owns the dam and has
flowage rights and privileges. The pond is used for some recreation.

Hop River has its mouth in the Willimantic River about 0.5 miles upstream from the
Route & bridge. There is one dam and the lower 5 dams on the Willimantic River,
the 3 dams on the Shetucket River, and Greenville dam deny access to this brook.

The dam is located upstream of the Hop River Road bridge, and is made of concrete
(6 ft X 50 ft) with a 6 ft wide concrete top. The Bushnell Co. (25 Lewis St.,
Hartford) owns the dam and has all rights to water power, flowage, and all other
water rights and privileges. The pond is small and unused.

Skungamaug Hiver-has its mouth in the Hop River, 2 miles north of Andover. There
are 2 dams and the dam on Hop River, the 5 dams on the Willimantic River, the 3
dams on the Shetucket River, and Greenville dam deny access to this brook.

The first dam is located at the Times Farm Camp. The sloping dam is made of con-
crete {3 £t X 25 ft) and is owned by the Almada Lodge, Times Farm Corps, Hartford,
with no explicit rights. The small pond is used for recreation.

The second dam is the Sykes Falls dam, located at South St. and River Rd., Coventry,
and is made of concrete and stone (30 ft X 30 ft). Roberta S. Bynes {South St.,
Coventry) owns the dam and has the right to maintain dam and all "water privileges."
No present use was seen.

Furnace Brook has its mouth in the Willimantic River at Stafford Springs. There
are 4 dams and the 6 dams on the Willimantic River, 3 dams on the Shetucket River,
and Greenville dam deny access to this brook.

The first dam is located near the factory, Furnace Ave., Stafford Springs, and is
made of stone and concrete (8 ft X 60 ft) with a concrete top and 5 ft apron. The
Hale Mfg. Co., Cyril Johnson Mills Div. (22 Furnace Ave., Stafford Springs) owns
the dam and flowage rights. Present use is industrial.

The second, Warren pond dam, is located 0.3 miles upstream of the first dam, and
is made of dressed stone and concrete (20 ft X 60 ft). Warren Woolen Co. (99
Furnace Ave., Stafford Springs) owns the dam with no explicit rights. Present use
is industrial.

The third, Glenville Pond dam, is located 0.5 miles upstream of the second dam, and
is made of concrete {12 ft X 60 ft). The ownership and rights are the same as in
the second dam. Tt is not used at present.
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The fourth dam is located under the Teonard Road bridge, Stafford Hollow, is made
of stone (11 ft X 40 ft}, and is partially a natural falls. North American Printed
Circuit (Box 145, Stafford)} owns the dam and has pond rights of flowage and all
privileges. Presently it is used for industry.

Quinebaug River System

Quinebaug River has its mouth in the Thames River at Norwich. There are 2 dams and
no other bharrier denies access te this river.

The first, Greenville dam, is located in Norwich. The dam is wocden with rock fill
(15 £t X 10C ft). Atlantic Carton Corp., owns the dam and leases the mill rights
to Norwich Gas and Flectric Co. Wster is used for power generation.

The second, Turnel dam, is located in Taftville. The sloping dam is made of con-
crete (20 t X 50 ft). CI&P owns the dam and has all water power rights and
privileges. Water is used for power geheration.

The third, Aspinook Pond dam, 1s located in Jewett City. Wyre Wynd Cerp., Jewett
City, owns the dam and has flowage rights. Wabter is used for recreation and
industry.

The fourth dam is in Danielson, below the Route & bridge, and is made of stone and
cenerete (20 ft X 80 ft). The Resen Realty Co., owns the dam and has the right to
maintain dam and flow water through the canal. The impoundment apparently is not

used.

The fifth, Rogers dam, is in Rogers, and is made of stone (5 ft X 100 ft). The
Rogers Corp., cwns the dam and has all rights to the dam and flowage. Water is
used by industry.

The sixth dam is located 300 £t upstream cof the Route 44 bridge, Putnam. There
are two concrete dams (10 ft X 30 ft and 5 ft X 55 ft) on top of a natural falls.
Hale Mf'g. Co., Putnam, cwns the dam and has all water rights. The water is used
by industry.

The seventh dam 1s located 0.5 miles upstream of the sixth dam, and is made of
rock and concrete (15 ft X 20 ft). Raymond Rosenfield {New England Chemical) owns
the dam and has all flowage rights. The water is used for power generation.

The eighth dam is located 300 ft upstream of the Houte 171 bridge, Putnazm, and is
made of stone and concrete (15 £t X 60 ft)., Shaw-Mac, Inc., owns the dam and has
all water rights. A small amount of water is used for industry.

Broad Breok has its mouth in the Quinebaug River about 2 miles downstream of the
Route 52 bridge. There is one dam and Tunnel and Greenville dams deny access to
this brock.

Tewis Pond dam is located near the junction of Lewis Read and Route 165, Preston,
and is made of lcose rock and concrete (4 ft X 20 ft)}. Natale Pellegrino (RD #3,
Norwich) owns the dam with no explicit rights. The pond is small and unused.

Pachaug River has its mouth in the Quinebaug River at Jewelt City. There are 3
dams and Tunnel and Greenville dams deny access to this river.
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The first dam is about 100 ft upstream of the Route 12 bridge in Jewett City. The

sloping dam is made of concrete (5 ft X 60 fi) with a 5 ft apron. United Merchants
and Mfg. Corp. (Wilmington, Delaware) owns the dam and nas flowage rights and use

of water for fire. The pond is small and unused.

The second, Slater dam, is located about 50 ft upstream of the Route 138 bridge in
Jewett City, and is made of stone (12 ft X 5C ft). William A. Slater, III (Tiburon,
California) owns the dam and the land under water, and can maintzain or raise the
dam. The pond is small and used for recreation.

The third, Ashland Pond dam, is located about 250 ft upstream of the Ashland Road
bridge, Jewett City, and is made of concrete (15 ft X 50 ft) with a 5 ft apron.
United Merchants and Mfg. Corp. (Wilmington, Delaware) owns the dam and have all
rights to flowage. The pond is presently used for recreation.

Kitt Brook has its mouth in the Quinebaug River about 1.5 miles upstream of Butts
bridge. There is one dam and Aspincok, Tunnel, and Greenville dams deny access to
this brooi.

Tdith White Fletcher's dam is located about (.25 miles upstream of the Route 169
bridge, and is made of dressed stone (8 ft X 20 ft) with a concrete top. Albert M.
and Eleanor M. Gilman (Canterbury) own the dam with no explicit rights. The pond
is very shallow and weedy and is not used presently.

Blackwell's Brook has its mouth in the Quinebaug HRiver above the Houte 1.4 bridge.
There are 3 dams and the 3 lower dams on the Quinebaug River deny access to this
brook.

The first is a beaver dam, located about 500 yards downstream of the Wauregan Road
bridge. This obstruction was reported to be 3 ft X 20 £t but it was not seen by
me. The State of Connecticut owns the land in this area.

The second dam forms Bassett (Lawton) Pond, located about 300 yards downstream of
the Tatnic Road bridge, and is made of dressed stone (9 ft X 50 ft). Alice E.
Shaw owns the dam and all water rights. The pond is now unused.

The third obstruction is located upstream of the Route 6 bridge at the end of a
cleared field. The dam is made of bulldozed rocks and sticks (3 ft X35 ft ¥ 6 ft
wide) and capped with concrete. A. W. and K. L. Anderson own the land at this
point. The pond is miniscule and unused.

Moosup River has its mouth in the Quinebaug River about one mile upstream of the
Route 14A bridge. There are 2 dams (the rest are considered passable) and the 3
lower dams on the Quinebaug River deny access to this brook.

The first dam is about 500 ft upstream of the Route 12 bridge, Central Village
(behind the A%&P), and is made of rock and logs (6 ft X 60 ft) with a concrete top.
The Hale Mfg. Co., owns the dam and has all flowage rights. No use is made of the
pond at present.

The second dam is about 0.25 miles downstream of the Route 14 bridge, Moosup, and
is a concrete step<type (15 ft X 150 ft). The Brunswick Worsted Co. (Moosups OWns
the dam and has all rights and privileges. The water is used for industry.
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Snake Meadow Brock has its meuth in the Moosup River 0.5 miles east of Mcosup.
There are 2 dams and the dams on the Mcosup River and the 3 lower dams on the
Quinebaug River deny access to this brock.

The first dam is lccated 500 ft sbeve the Snake Meadow Road bridge, and is made of
concrete and rock (5 ft X 20 ft) with a removable gate. The Snake Meadow Club,
Inc., owns this dam and the second with no explicit rights. The pend is used for
recreaticn.

The second dam is 0.5 miles upstream of the first and is made of concrete (L £t X
15 ft) with gates. The pond is used for recreaticn.

Quaduck Brook has its mcuth in the Mcosup River about 2 miles frcem Moosup. There
is one dam and the 2 dams on the Moocsup River and the 3 lower dams on the Quinebaug
River deny access tc this brook.

The dam is about 200 ft upstream of Sawmill Hill Road bridge (upper}, and is made
of stone and concrete (3 ft X 20 ft) with wooden flashboards. The State of
Connecticut owns the dam and has all flowage rights. The pond is large and is used
for recreation.

Fivemile River has its mouth in the Quinebaug River at Danielson, 0.25 miles down-—
stream of the Route 6 bridge. There are 5 dams and the 3 lower dams on the Quine-
baug River deny access to this brook.

The first dam is near Water Street in Danielson, and 1s made of dressed stone

(8 £t X 75 ft) with a concrete top. The D. R. Holding Co. (12 Main St., Danielson)
owns the dam and has flcwage rights. The pond is extensive and is not used at
present.

The second dam is located north of Route 101 bridge in Dayville, and is made of
stone (8 £t ¥ 40 ft). Tt was not seen by me. William Prym, Inc. (Dayville) owns
the dam and has flowage rights. Use of the pond is industrial.

The third dam is located 500 £t upstream of the Route 12 bridge, AbLawaugan, and
is made of stone and concrete (15 ft X 50 ft). The A. L. Realty Co. (c/o Louis
Hand, 5761 Collins Ave., Miami Beach, Florida 72644 ) owns the dam with no explicit
rights. The pond is small and unused.

The fourth dam is 50 ft upstream of the Ballouville Road bridge, Ballouville, and
is made of concrete (15 ft X 25 ft). Hale Mfg. Co., owns the dam and has all water
power, dam, and flowage rights. The pond is moderate in size and the water is used
for industry.

The fifth dam is located 100 ft upstream of a bridge on a dirt road joining River
Road. The dam is a step-type made of dressed stone and concrete (6 ft X 3C ft).
Ownership and rights were not determined. The pond is moderate in size and pre-
sently unused.

Most of the stream banks were over 80% undeveloped and only one stream, the Pachaug
River, has less than 50% undeveloped land along its banks (Table 1). Although much
of the watershed is undeveloped, consideration must be given to the changes that
are being made or contemplated in decisions regarding priorities in development of
anadromous fish runs.



