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differentiated adipose cells, but were not

well circumscribed and lightly encapsu-

lated as are lipomas in mammals. In these

respects they resembled, but were less in-

vasive than, infiltrative bipomas previously

described in man (Dionne et ab., 1974,

Cancer 33: 732-738; McChesney et ab.,

1980, Vet. Pathol. 17: 316-322) and in

dogs (McChesney, 1980, op. cit.). These

fish were from commercial and experi-

mental catfish production ponds that were

not known to contain chemical carcino-

gens or carcinogenic pollutants.

We thank Dr. John C. Harshbarger for

his assistance in identifying these tumors

and for including them in Registry of Tu-

mors in Lower Animals (RTLA no. 2837,

2838, and 2839), National Museum of

Natural History, Smithsonian Institution,

Washington D.C. 20560, USA.
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On 4 June 1983, 45 dead Franklin’s gulls

(Larus pipixcan) were found at a fresh-

water pond on the Santa Ana National

Wildlife Refuge (NWR) near Alamo, Tex-

as. The birds were collected b Refuge

personnel and frozen in polyethylene bags.

Also, a sample of small cicadas (Cicadi-

dae), probably regurgitated earlier by the

dying gulls, was collected at the pond near

the gulls and frozen. On 8 June, five

healthy Franklin’s gulls were shot at the

Ref uge and frozen to serve as controls in

determining the cause of mortality. Brain

acetvbcholinesterase (A Ch E) assays were

conducted on a sample of the birds found

dead plus controls on 17 June and the

proventriculi were shipped frozen to Pa-

tuxent Wildlife Research Center for

chemical analysis of contents. Apparently,

the die-off occurred over several days, for

only seven birds found dead were suitable

for brain assays and none of these were

saved for necropsy.

AChE determinations were made using

the method of Eblman et al. (1961, Bio-

chem. Pharmacol. 7: 88-95) as modified

by Hill and Fleming (1982, Environ. Tox-

icob. Chem. 1: 27-38). Contents of indi-

vidual proventriculi were analyzed for or-

ganophosphate and carbamate insecticides

following White et al. (1982, J. Field Or-

nithob. 53: 22-27). The lower limit of

quantification was 0.1 ppm, wet weight.

Insecticide concentrations were con-

firmed by mass spectrometry in two sam-

ples.

AChE activities in brains of birds found

dead and of controls and insecticide con-

centrations in their proventricular con-

tents are shown in Table 1. AChE activity

in birds found dead was extremely inhib-

ited, averaging 95% below the average for

controls, and was well below the 50%

depression level indicative of death from

an AChE inhibitor (Ludke et al., 1975,

Arch. Environ. Contam. Toxicol. 3: 1-21).

The proventriculi of all birds found dead

contained small cicadas; one specimen had

83. Cicadas also were present in proven-

tricubi of control birds. Monocrotophos

[(E)-phosphoric acid, dimethyl (1-methyl-
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TABLE 1. Brain acetyicholinesterase (AChE) activ-

ities and monocrotophos concentrations in proven-

tricular contents of Franklin’s gulls, Santa Ana, NWR,

Texas.

Group (No.)
AChE

activity�

%

Inhibi-

tionb

Monocro-

tophos

(ppm)

Control (1)

(2)

(3)

(4)

(5)

14.5

13.5

17.8

26.8

14.9

0

0

0
0

0

ND�

ND

NAd

NA

NA

Found (1) 0.3 98 1.6

dead (2)

(3)

(4)

(5)

(6)

(7)

2.5

0.8

0.3

0.8

0.3

0.5

86

95

98

95

98

97

ND

0.6

ND

ND

1.0

1.1

AChE activity expressed as micromoles acetvlthiocholine

hydrolyzed per mm per g brain tissue.

AChE activities of individuals found dead were compared

to the average AChE activity of controls.

ND = not detected at limit of quantification (0.1 ppm).

NA = no analysis.

3-(methybamino)-3-oxo-1 -propenyl) ester]

was detected in stomach contents of four

of seven birds found dead, ranging from

0.6-1.6 ppm, wet weight, but was not

present in stomachs of control birds (Ta-

ble 1). The sample of cicadas collected on

the pond’s shore had 0.2 ppm monocro-

tophos. Only a small amount of food ma-

terial was present in dead birds 4 and 5

(Table 1), thus this may have accounted

for the absence of monocrotophos in the

food material, or it may have been present

in amounts below the 0.1 ppm quantifi-

cation limit. It is common in similar avian

die-offs for some stomach samples to con-

tain no detectable chemical residues even

though brain AChE activity may be

greatly inhibited (Hill and Fleming, 1982,

op. cit.; White et ab., 1983, J. Wibdl. Dis.

19: 373-375). Monocrotophos is highly

toxic to birds in controlled laboratory

studies (Hudson et al., 1984, U.S. Fish

Wildb. Serv., Resour. Pubb. No. 153, 90

pp.) and also has been responsible for

mortality in wild populations (Mendels-

sohn and Paz, 1977, Biob. Conserv. 1 1:

163-170; White et al., 1983, op. cit.). All

birds that we examined were in good flesh

and had abdominal fat, although detailed

necropsies were not performed.

Discussions with a local pesticide appli-

cator revealed that monocrotophos had

been applied to a sugarcane field adjacent

to the Refuge for control of sugarcane

beetles (Euetheola rugiceps) a few days

before the dead gulls were discovered. Ci-

cadas were not the target organisms. We

visited the field on 8 June and found only

a few emerging cicadas, but shed nymph-

ab skins were abundant on the cane stalks

and on the ground among the rows.

Franklin’s gulls were observed capturing

cicadas over the field during our visit. Ap-

parently, the main cicada emergence co-

incided with the spraying of the field, re-

sulting in the deaths of the gulls. Only one

additional Franklin’s gull was found dead

at the pond after 4 June (2 days later)

suggesting that the toxic properties of the

monocrotophos application had subsided

by this time.

We conclude that anti-AChE poisoning

due to monocrotophos was the cause of

death in 45 Franklin’s gulls found at a

pond on the Santa Ana NWR, Texas.

AChE inhibition in brains averaged 95%

and the ingesta of some affected birds

contained monocrotophos residues that

were confirmed by mass spectrometry.

The deaths of more secretive wildlife

species may have gone undetected. Also,

two endangered cats, the ocelot (Felis

pardalis) and jagaurundi (Felis yagoua-

roundi), which occur on the Santa Ana

NWR could have been exposed since sev-

eral poisoned gulls found at the pond had

been partially eaten by predators or scav-

engers.

Avian poisonings from organophos-

phate or carbamate insecticides occur fre-

quently, and in some instances, are done

intentionally (Stone, 1979, N.Y. Fish Game

J. 26: 37-47; Hill and Fleming, 1982, op.

cit.; White et al., 198.3, op. cit.; Stone et
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ab., 1984, Condor, 86: 333-336). This in-

vestigation further demonstrates the dan-

gers of using a highly toxic organophos-

phate insecticide such as monocrotophos

near areas where wildlife congregate, es-

pecially near wildlife refuges, which often

are the only remaining suitable habitat for

wildlife in agricultural areas.

EDITORIAL ACKNOWLEDGMENTS...

We thank the personnel of the Santa

Ana NWR for assistance in this investi-

gation, and Lawrence Blus, Lawrence

DeWeese, and two unidentified referees

for critical reviews of the manuscript.

Christine Mitchell provided technical as-

sistance, and Deborah Hobman and Patri-

cia McDonald typed the manuscript.

Journal of Wildlife Diseases, 21)1), 1985, p. 78

�d Wildlife Disease Association 1985

The following people, in addition to the As-

sistant Editors and members of the Editorial

Board, have provided valuable assistance in re-

viewing articles from October 1983 through
September 1984. The Editor hereby expresses

his sincere appreciation.

William J. Adrian, Donald Amend, Roy C.

Anderson, Max J. Appel, Carter T. Atkinson,

George Baer, H. A. Bankowski, Ian K. Barker,

Cheryl M. Bartlett, John E. Bauer, John U. Bell,
Gordon F. Bennett, William J. Bigler, Lynn

Bishop, Paul H. Bowser, Walter Boyce, Kim A.

Brogden, Dennis E. Brooks, John D. Buck, Eliz-

abeth Burgess, Michael J. Burridge, Maron B.

Calderwood-Mays, J. Campbell, J. C. Carlisle,
Richard J. Cawthorn, Alain G. Chabaud, Gor-
don A. Chalmers, K. Charlton, Rocco Cipriano,

John E. Cooper, Charles H. Courtney, C. E.

Couvillion, Murray D. Dailey, Robert B. Da-

vies, Jack Debbie, Sherwin Desser, Terry A.

Dick, Robert A. Dieterich, Ruth M. Duncan,

Ronald Fayer, E. P. Finnie, William J. Foreyt,

Murray E. Fowler, Albert W. Franzmann, Rei-

no S. Freeman, Milton Friend, John Fryer, C.
H. Gardiner, P. C. C. Garnham, Joseph Geraci,
H. R. Gerrish, Jack NI. Gaskin, E. Paul J. Gibbs,
J. C. Haigh, J. A. Hair, C. Hamblin, Robert P.

Hanson, William L. Hanson, John W. Harvey,

Gary M. Harwell, Susan D. Haseltine, Carlton

M. Herman, Roger Herman, Werner Heus-

chele, Charles P. Hibler, B. J. Hill, Virginia S.

Hinshaw, Paul Hinz, Gerald L. Hoff, John C.
Holmes, Cluff E. Hopla, Harry A. Jacobson,

Wayne I. Jensen, David A. Jessup, Lars Kar-

stad, James E. Keirans, R. A. Khan, Newton

Kingston, A. Alan Kocan, George Kollias, K. L.

Kuttler, Peter A. Lachenbruch, C. Max Lang,

Murray Lankester, Louis Leibovitz, A. A. Like,

Louis A. Magnarelli, Jerome L. Mahrt, Bruce

Mate, John Brian McFerran, H. A. McKenzie,
Robert G. McLean, William Medway, Marvin

C. Meyer, Richard J. Montali, A. F. Nakhooda,
D. J. Needham, Svend W. Nielsen, David

Obendorf, Paul L. Nicoletti, Thomas J. O’Shea,
David Pass, W. Pbowright, W. Pearson Pal-

more, Roy V. H. Pollock, Paul Presidente, Mar-

go J. Pybus, Thomas J. Quan, Robert L. Hausch,

J. A. Render, John L. Richard, Stephen H.
Richards, Lora G. Hickard, Philip T. Robinson,

H. NI. Robinson, Melody Roelke, Douglas E.

Hoscoe, Ira F. Salkin, Ulysses S. Seal, H. F. Sell-

ers, Emmett Shotts, Lou Sileo, Stanley P. Sny-

der, H. Speare, Terry Spraker, George Stein,

Dominic A. Strohlein, Ken Stromborg, Richard

K. Stroud, Steven Sundlof, William P. Taylor,

E. Tom Thorne, Jan Thorsen, Benjamin Tug-

gle, G. Uilenberg, Charles Van Riper III, Den-

nis H. Voight, Alexander Walsh, Elizabeth S.

Williams, James E. Williams, Nixon Wilson, Ken

Wolf, H. E. Wolke, J. Carroll Woodard, David
E. Worley, Thomas M. Yuill.

I also would like to thank my editorial assis-

tant, Gabriele M. Forrester, for her continued

outstanding and capable help. The Editor would

be lost without her. Nathan A. Forrester is ac-

knowledged also for his assistance in the prep-

aration of the 8-yr index, an onerous job, but

one which he accomplished with care and te-

nacity.

-Donald J. Forrester, Editor

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 27 Jul 2024
Terms of Use: https://bioone.org/terms-of-use




