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THIRD ANNUAL MEETING OF THE SOCIETY FOR INVERTEBRATE PATHOLOGY AND THE 
IVTH INTERNATIONAL COLLOQUIUM ON INSECT PATHOLOGY 

ADULT EDUCATION BUILDING, UNIVERSITY OF MARYLAND, COLLEGE PARK, MARYLAND 
AUGUST 25-28, 1970 

Airport Transportation. The most convenient airport to the University of Maryland is 
Friendship International at Baltimore. Limousine service is available directly to the 
Adult Education Building for $3.50. Persons arriving at Dulles International can take 
a limousine to the Sheraton Hotel on Colesville Road in Maryland for $3.00. From there 
one can either take a taxi or call the transportation desk in the Adult Education Build- 
ing, telephone number 454-2322, to have transportation arranged. From Washington National 
there are no limousines to College Park. One can either take a taxi all the way for $10-$12 
or take a taxi to the Greyhound bus station and get a bus to College Park. 

Registration. In the Adult Education Building from 2 p.m. to 9 p.m. on Monday, August 24 
and from 8 a.m. to noon on Tuesday, August 25. 

Final Program. A printed program with all pertinent information for both meetings will be 
distributed at the registration desk. 

Housing. The best deal is University Housing in the Adult Education Building. Rooms are 
$9.50 per day for a single and $13.00 per day for a double. Some College Park motels within 
two miles of campus are: Interstate Inn International, Holiday Inn of America, Quality Court 
Motel, and Del Haven White House Motel. Write to Robert M. Faust, Housing Coordinator, Col- 
loquium on Insect Pathology and Annual Meeting of the SIP, Center for Adult Education, Uni- 
versity of Maryland, College Park, Maryland, 20742, USA. 

Meals. Obtainable in the University cafeteria or local restaurants. Lunches will not be 
catered as formerly announced. 

PROGRAM FOR COLLOQUIUM ON INSECT PATHOLOGY 

Tuesday, August 25 

8:30 a.m. - Opening of the Colloquium - Dr. Bickley, Chaimn, Department of Entomology, 
University of Maryland 

- Welcome - President of the University of Maryland or Representative 
- Address - Dr. Knipling, Director, Entomology Research Division, U.S. 
Department of Agriculture 



PAGE 2 

Tuesday, August 25 (cont Id) 

10:OO a.m. - Business meeting of t h e  Socie ty  f o r  I n v e r t e b r a t e  Pathology 

1:30 p.m. - SESSION ON FUNGAL AND PROTOZOAN PATHOGENS OF INSECTS 

- Chairman - Roy E .  McLaughlin 

- Inv i t ed  speakers - Wayne Brooks, North Carolina S t a t e  Univers i ty ;  Donald 
W. Roberts ,  Boyce Thompson I n s t i t u t e  f o r  Plant  Research, Yonkers, New York;l, 
William G.  Yendal, Pennsylvania S t a t e  Univers i ty  

- Submitted papers:  

Augmentation de  l a  S e n s i b i l i t h  des Larves de Melolontha melolontha L. 
(colBoptbre Scarabaeidae l a  Mycose i Beauveria t e n e l l a  (Delacr).  P. 
Ferron,  S t a t i o n  de Recherches de Lu t t e  Biologique. La Mini i re ,  France). 

A Coccidian P a r a s i t e  of  G a l l e r i a  me l lone l l a .  Raimon L. Beard. The 
Connecticut A g r i c u l t u r a l  Experiment S t a t i o n  

Microsporidia Causing the  Collapse of  an Outbreak of t h e  Green T o r t r i x  
(Tor t r ix  v i r i d a n a  L.) i n  Germany. J .  M. Franz and A. M. k g e r .  I n s t i t u t  
fiir  Biologische Schadlingsbekampfung, Darmstadt, Germany 

The Fungus Diseases of Adelges g iceae  (Ratz.) and Their  Poss ib le  Use , 
f o r  the  Contro l  of  This Species.  W.  A.  Smirnoff.  Labora to i re  des 
Recherches F o r e s t i h r e s ,  S te .  Foy, Canada 

Adaptat ion of Herpetomonas swainie n .  z, on Ten Species of Tenthredinidae 
and Diprionidae.  W .  A. Smirnoff.  Labora to i re  des Recherches F o r e s t i i r e s ,  : 
S t e .  Foy, Canada 

The Use of Elevated Temperatures t o  Reduce Nosema apFs I n f e c t t o n s  i n  the  
Honeybee. G .  E. Cantwell and H. Shimanuki. U.S. Department o f  Agr icu l tu re ,  
B e l t s v i l l e ,  Maryland 

Transmission of  t h e  F l a g e l l a t e ,  Herpetomonas muscarum i n  Laboratory Cul tures  
of t h e  Eye Gnat, Uippelutes pusio (Diptera:  Chlorapidae) .  C.  H. Bailey and 
W. M. Brooks. North Carolina S t a t e  Unive r s i ty  

The E f f e c t  of Temperature on t h e  I n f e c t i v i t y  and Incubat ion  Period of t h e  
Fungi, E. a p h i d i s  and E. t hax te r i ana  on the  Pea Aphid Acyithorsiphon pisum. 
Nei l  Wilding. Rothamstad, Experiment S t a t i o n ,  Harpenden Her ts ,  England 

Wednesday, August 26 

8:30 a.m. - SESSION ON EXPERIMENTAL INSECT VIROLOGY 

- Chairman - T. W .  T ins ley  

- I n v i t e d  speaker - W. A. L. David. Glasshouse Crops Research I n s t i t u t e ,  
Cambridge, England. "Current Problems i n  I n s e c t  Virology". 



Wednesday, August 26 (cont 'd) 

- Submitted papers:  

S igni f icance  of Viroplasm i n  the  Repl ica t ion  of Cytoplasmic-polyhedrosis 
Virus. Y. Hayashi, T. Kawarabata and F. T .  Bird. I n s e c t  Pathology Re- 
search  I n s t i t u t e ,  Saul t  S te .  Marie, Canada 

Development of an Insectpox Virus i n  t h e  Nervous System of Estigmene 
ac rea  Larvae. Robert R. Granados. Boyce Thompson I n s t i t u t e  f o r  Plant  
Research, Yonkers, New York 

The P u r i f i c a t i o n  and Proper t ies  of the Inclusionbody Prote in  o f  the 
Granulosis  Virus of P i e r i s  b rass i cae .  J. F. Longworth and J .  S. 
Robertson. Univers i ty  o f  Oxford, England 

The S t ruc tu re  of P. d i s p a r  Nuclear Polyhedrosis Virus. K. A .  Harrap. 
Univers i ty  of Oxford, England 

Rela t ionship  of Buffer pH and Ionic  St rength  t o  the  Yield of Virions 
and Nucleocapsids Obtained by the  Dissolu t ion  of Rachiplusia Nuclear 
Polyhedra. C. Y. Kawanishi and J. D. Paschke. Purdue Univers i ty  

Serologica l  S tudies  on t h e  Nucleopolyhedrosis Virus of He l io th i s .  M. 
Shapiro and C. M. Ignoffo. I n t e r n a t i o n a l  Minerals and Chemical Corporation, 
L i b e r t y v i l l e ,  I l l i n o i s  

I n t e r a c t i o n s  of Microsporidian, P l i s tophora  and Nuclear Polyhedrosis Virus 
i n  Agra t i s  seRetum. J. Lipa. I n s t y t u t  Ochrony Roslin,  Poznan, Polska 

Toxic Factor  Produced by a Granulosis Virus I n f e c t i o n  i n  t h e  Armyworm: 
E f f e c t  on Apanteles m i l i t a r i s .  H. K. Kaya and Y. Tanada. Univers i ty  
of Ca l i fo rn ia ,  Berkeley, Ca l i fo rn ia  

Comparison of t h e  Mosquito I r i d e s c e n t  Viruses (MIV) wi th  Other I n s e c t  Iri- 
descent  Viruses.  Ronald E. Lowe. U.S. Department of Agr icul ture ,  Gaines- 
v i l l e ,  F lo r ida  

E f f e c t  of Ganrma Radiat ion on V i r a l  I n f e c t i v i t y  i n  Hemerocampa leucostigma. 
H. W. Rossmoore, E. A. Hoffman and R.  Rystedt.  Wayne S t a t e  Univers i ty ,  
D e t r o i t ,  Michigan 

1:30 p.m. - SESSION ON BACTERIAL PATHOGENS OF INSECTS 

- Chairman - P. Grison 

- Inv i t ed  speaker - T. A. Angus, I n s e c t  Pathology Research I n s t i t u t e ,  S a u l t  
S te .  Marie, Canada 

- Submitted papers: 

Microbial  S t e r i l i t v  of t h e  I n t e s t i n a l  Content of t h e  Immature Honey Bee, 
AJ& m e l l i f e r a  L. Martha Gilliam. U.S. Department o f  Agr icu l tu re ,  Tucson, 
Arizona 
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Wednesday, August 26 (cont 'd )  

The Re la t ive  Potency of Various S t r a i n s  o f  Bac i l lu s  t h u r i n g i e n s i s  Against 
Second I n s t a r  Gypsy Moth Larvae ( P o r t h e t r i a  d i s p a r  L).  Normand R. Dubois. 
Fo res t  I n s e c t  Laboratory, Hamden, Connecticut 

S t a b i l i t y  of Bac i l lu s  thu r ing iens i s  i n  Beeswax and Bee Comb. H. D. Burges. 
Pes t  I n f e s t a t i o n  Control  Laboratory, Slough, England 

I s o l a t i o n  of Endotoxin from Vegetative C e l l s  of B a c i l l u s  thu r ing iens i s  
va r .  s o t t o .  P. Luthy. I n s e c t  Pathology Research I n s t i t u t e ,  Sau l t  S te .  
Marie, Canada 

X- I r r ad ia t ion  and Acquired Immunity i n  Larvae of Tenebrio mol i tor .  Betty 
W. Mortimore. Univers i ty  of I l l i n o i s  

Glucose Catabolism of Healthy and In fec t ed  Japanese Bee t l e  Larvae. L. A. 
Bul la ,  G. S t .  J u l i a n ,  G .  L. Adams, R. A. Rhodes. U.S. Department of Agri-  
c u l t u r e ,  Peoria ,  I l l i n o i s  

Pathogenici ty of B i c r y s t a l l i f e r o u s  Bac i l lu s  I s o l a t e  f o r  A- a e g ~ p t i  
and Other Aedini Mosquito Larvae. Eldon L. Reeves and Clemente Garcia ,  J r .  
Un ive r s i ty  of  C a l i f o r n i a ,  Rivers ide  

Action of B. t hu r ing iens i s  on t h e  F r u i t  Tree L e a f r o l l e r  ( t e n t a t i v e ) .  
Leo van d e r  Geest.  Univers i ty  van Amsterdam, The Netherlands 

Report on t h e  Meetings of  t h e  Sub-Committee f o r  Virus Nomenclature. C. 
Vago, Chairman. S t a t i o n  de Recherches Cytopathologiques, S te .  C h r i s t o l -  
les-Ales,  France 

Thursday, August 27 

8:30 a.m. - SESSION ON DISEASE I N  NATURAL AND LABORATORY INSECT POPULATIONS 

- Chairman - Keio Aizawa 

- I n v i t e d  speaker - Roy McLaughlin. Boll  Weevil Research Laboratory, U.S. 
Department o f  Agr icul ture ,  S t a t e  College, Miss i s s ipp i  

- Submitted papers:  

Polyhedrosis  Viruses In fec t ing  t h e  Eastern Hemlock Looper, Lambdina 
f i s c i l l a r i a  f i s c i l l a r i a .  J. C.  Cunningham. I n s e c t  Pathology Research 
I n s t i t u t e ,  S a u l t  S t e .  Marie, Canada 

Transovum Transmission of Nuclear Polyhedrosis Virus i n  Rela t ion  t o  Disease 
i n  Gypsy Moth Populat ions.  Charles C.  Doane. The Connecticut A g r i c u l t u r a l  
Experiment S t a t i o n  

Cross I n f e c t i v i t y  of a  Nuclear Polyhedral Virus I s o l a t e d  from t h e  A l f a l f a  
Looper Autographa c a l i f o r n i c a  Speyer. P. V. Vai l .  U.S. Department of 
Agr i cu l tu re ,  Mesa, Arizona 
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Thursday, August 27 (cont 'd)  

Disease i n  Natural  Gypsy Moth Populat ions.  John D. Podgwaite and R. W .  
Campbell. Fores t  I n s e c t  and Disease Laboratory,  Hamden, Connecticut 

Mor ta l i ty  i n  Peridorma saucia  Following Single  and Combined Challenger 
wi th  DDT and Nuclear Polyhedrosis  V i r u s .  James D. Harper. Auburn 
Univers i ty ,  Alabama 

Inf luence  of Sunl ight  on I n a c t i v a t i o n  of  t h e  Virus of Neodiprion swainei  
Midd. (Prel iminary Resu l t s ) .  W. A. Smirnoff. Labora to i re  des Recherches 
F o r e s t i e r e s ,  S t e .  Foy, Canada 

A Nosema Disease i n  Two Anopheles Mosquito Colonies. E. Hazard. U.S. 
Department of Agr icu l tu re ,  Ga inesv i l l e ,  F lo r ida  

S tud ies  on Nosema stegomyiae I n f e c t i o n s  i n  Anopheles guadrimaculatus. 
K. E. Savage and R. E. Lowe. U.S. Department of Agr icu l tu re ,  Gaines- 
v i l l e ,  F lo r ida  

S tud ies  on t h e  I n f e c t i o u s  Diseases i n  I n s e c t a r y  Reared Codling Moth 
Laspeyresia  p a o n e l l a  L. V. P. Pr is tavko,  L. V. Yanishevskaia, and 
0 .  I. Rezvatova. Ukranian Research I n s t i t u t e  f o r  P l a n t  P ro tec t ion ,  
Kiev, USSR 

1:30 p.m. - SESSION ON METHODS FOR VIRUS PROPAGATION AND PURIFICATION 

- Chairman - J o s e  M. Franz 

- I n v i t e d  speakers  - Frankl in  B. Lewis, Fores t  I n s e c t  Laboratory, Hamden, 
Connecticut ,  and George B. C l ine ,  Un ive r s i ty  of Alabama 

- Submitted papers:  

Zonal Rotor P u r i f i c a t i o n  and P r o p e r t i e s  of  a  Nuclear Polyhedrosis  Virus 
of  t h e  European Pine Sawfly (Neodiprion s e r t i f e r ,  Geoffroy). H. M. Mazzone, 
J. P. B r e i l l a t t  and N. G .  Anderson. Fores t  I n s e c t  and Disease Laboratory,  
Hamden, Connecticut and Oak Ridge Nat ional  Labora tor ies ,  Tennessee 

Development of  Malacosoma d i s s t r i a  Cytoplasmic Polyhedrosis  Virus i n  
Bombyx mori Ovarian Tissue Cul tures .  S. S. Sohi ,  F. T. Bird and Y. 
Hayashi. I n s e c t  Pathology Research I n s t i t u t e ,  S a u l t  S t e .  Marie, Canada 

P u r i f i c a t i o n  and Charac te r i za t ion  of a n  Insectpox v i r u s  of  Lepidoptera.  
Donald Roberts and Max Bergoin. Boyce Thompson I n s t i t u t e  f o r  P lan t  Re- 
sea rch ,  Yonkers, New York and S t a t i o n  de Recherches Cytopathologiques, 
S te .  Chr i s to l - l e s -Ales ,  France 

La Recherche de  l a  S t r u c t u r e  Fine  des Virus des Insec tes .  Les Virus de  
Granulosis  Chez Dendrolimus s i b i r i c u s  Tschetw., & r o t i s  segetum Sch i f f  e t  
de Polyedros is  Nucleaire  Chez Bombyx mori L. N. G. Shvedchikova and L.  M. 
Tarasevich. I n s t i t u t  de Microbiologie de ltdcad8mie des  Sciences  de l'USSR, 
Moscow 



Thursday, August 27 (cont'd) 

Sur 1'ARN des Corps d'Inclusions Chez les Insectes Conlenants ADN-Virus 
L. M. Tarasevich. Institut de Microbiologie de 1'~cademie des Sciences 
de l'USSR, Moscow 

Defense Reactions in the Nuclear Polyhedrosis of the Silkworm. Keio 
Aizawa. Institute of Biological Control, Kyushu University, Japan 

- Closing Remarks on the Colloquium. P. A. van der Laan. University 
van Amsterdam, The Netherlands 

PROGRAM FOR THE THIRD ANNUAL MEETING OF THE 
SOCIETY FOR INVERTEBRATE PATHOLOGY 

Colloquium on Microspo- 
Y. Tanada. Chairman 

Conference Room C, Adult Education Center 

[A microsporidian demonstration workshop will be held in conjunction with "The Protozoan 
Diseases and Pathology Section of the Molluscan and Crustacean Disease and Pathology 
Workshop," Thursday afternoon, August 27. See page 8 for further details. 1 

Wednesday, August 26 

9:OO-9:30 a.m. - Schizogony, Sporogony, and Spores of Thelohania in Mosquitoes: 
Characteristic States in the Male Larvae and the Stempellia-like 
Development in the Adult Female. E. I. Hazard. U.S. Department 
of Agriculture, Gainesville, Florida 

9:30-10:OO a.m. - Comments on Sporoblast Development in Microsporidia. J .  Lon. 
University of Illinois and Institute of Parasitology of the 
Czechoslovak Academy of Sciences 

10:03-10:30 a.m. - Morphogenesis in the Genus Nosema. Ann Cali. Ohio State University 

10:30-11:OO a.m. - Life Cycle of Nosema bombycis. J .  Weiser. Simon Frazier University 

LUNCH 

1:OO-1:30 p.m. - Summary of the Contributions of Cytochemical Reactions to Our 
Knowledge of Microsporidan Spores. B. Erickson and V. Sprague. 
University of Maryland 

1:30-2:00 p.m. - Spore Morphology of Microsporidian Species Assigned to the Genus 
Oc tosporea. J . P. Kramer . Cornell University 

2:OO-2:30 p.m. - On the Autogamy of Nuclei and the Spore Formation of Nosema bornbycis_. 
K. Ohshima. Tokyo, Japan 

2:38-3:00 p.m. - Unique Host Relations and Ultrastructure of a New Microsporidian of the 
Genus Coccospora Infecting Biomphalaria glabrata. C. S. Richards and 
H. G. Sheffield. National Institute of Allergy and Infectious Diseases 

3:CO-3:30 p,m. - Organizational Meeting of Microsporida Section 
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Consultants/Discussants  f o r :  (cont 'd)  

Tumors 

Clyde J. Dawe, National  Cancer I n s t i t u t e ,  Bethesda, Maryland 

John C .  Harshbarger, Smithsonian I n s t i t u t i o n ,  Washington, D.C. 

Virus Diseases and Patholopy 

Freder ik  Bang, The Johns Hopkins School of Hygiene and Public  Health, Baltimore, 
Mary land 

Edward DeLamater, F lor ida  A t l a n t i c  Univers i ty ,  Boca Raton, F lor ida  

B a c t e r i a l  Diseases and Pathology 

Ri t a  Colwell,  Georgetown Univers i ty ,  Washington, D.C. 

Marenes Tripp, Univers i ty  of Delaware, Newark, Delaware 

Fungal Diseases and Pathology 

John Mackin, Texas A & M Univers i ty ,  College S t a t i o n ,  Texas 

Frank Perkins,  V i rg in ia  I n s t i t u t e  of  Marine Science,  Gloucester Poin t ,  Virg in ia  

Metazoan P a r a s i t e s ,  Diseases and Pathology 

Thomas Cheng, Lehigh Univers i ty ,  Bethlehem, Pennsylvania 

Sung Feng, Un ive r s i ty  of  Connecticut Marine Research Laboratory, Noank, Connecticut 

Protozoan Diseases and Pathology Including the  Microsporidian Demonstration Workshop 
Described Below 

Vic tor  Sprague, Chesapeake Biologica l  Laboratory, Solomons, Maryland 

L e s l i e  Stauber,  Rutgers Universi ty,  New Brunswick, N e w  J e r s e y  

MICROSPORIDIAN DEMONSTRATION WORKSHOP 
BY ANN CALI ,  SECRETARY, DIVISION OF MICROSFORIDA 

SOCIETY FOR INVERTEBRATE PATHOLOGY 

A l l  SIP members who have worked wi th  microsporida a r e  urged t o  b r ing  demonstration 
ma te r i a l  which may h e l p  i n  i n t e r p r e t a t i o n s  of l i f e  cycles .  Type species  a r e  e s p e c i a l l y  
reques ted ,  but a l l  spec ies  a r e  of i n t e r e s t .  Reprints ,  i n  a d d i t i o n  t o  s l i d e s ,  photographs, 
and i l l u s t r a t i o n s ,  would be of  g r e a t  va lue  f o r  exchange, a s  wel l  a s  t o  s t i m u l a t e  d iscuss ion .  
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The microsporidan demonstration workshop w i l l  be he ld  i n  conjunct ion wi th  "The Protozoan 
Diseases and Pathology Sect ion  of t h e  Molluscan and Crustacean Diseases and Pathology Work- 
shop," Thursday a f t e rnoon ,  August 27. 

U l t r a s t r u c t u r a l  m a t e r i a l  should be s e n t  a s  soon a s  poss ib l e  f o r  the  assembly of  The 
Microsporidan A&. This A t l a s  was proposed a t  the  f i r s t  meeting of t hose  i n t e r e s t e d  

, i n  microsporida a t  Burl ington (August 1969). The At l a s  w i l l  be a  permanent, cont inuously 
growing, " f i l e "  of  microsporidan u l t r a s t r u c t u r a l  research .  The At l a s  i s  n o t  a  pub l i ca t ion ,  

I r a t h e r  i t  w i l l  con ta in  published, a s  we l l  a s  unpublished ma te r i a l .  I t  would be of  g r e a t  
va lue  i n  our  demonstrations and d iscuss ions  a t  t h e  August meetings t o  have t h e  At l a s  a l r eady  
prepared. A s p e c i a l  reques t  i s  made f o r  ma te r i a l  from those  who cannot a t t e n d  t h e  meeting so 
t h a t  t h e i r  work may be represented.  Due t o  t h e  ques t ionable  q u a l i t y  of reproduct ion of e l e c t r o n  
micrographs i n  some jou rna l  pub l i ca t ions ,  i t  would be g r e a t l y  apprec ia ted  i f  o r i g i n a l  micrographs 
were t o  accompany r e p r i n t s  whenever poss ib le .  Ma te r i a l  t h a t  i s  unpublished o r  i n  a d d i t i o n  t o  
s p e c i f i c  pub l i ca t ions  should be c l e a r l y  labe led  a s  t o  hos t ,  p a r a s i t e ,  experimental and t e c h n i c a l  
processing,  and magni f ica t ion .  

Mate r i a l  should be s e n t  t o :  

D r .  Ann C a l i  
Department of Veter inary Pathology 
The Ohio S t a t e  Univers i ty  
1925 Coffey Road 
Columbus, Ohio 43210 

ABSTRACTS FOR THE SOCIETY FOR INVERTEBRATE PAT'dOLOGY MEETING 

Schizogony, Sporogony, and Spores of Thelohania i n  Mosquitoes: The C h a r a c t e r i s t i c  Stages 
i n  t h e  Male Larvae and t h e  Stempell ia-Like Development i n  t h e  Adult Female. E. I. Hazard 

The l i f e  c y c l e  of s e v e r a l  spec ie s  of Thelohania i n  Anopheles and Culex mosquitoes is 
presented.  The two types of  development, one i n  t h e  male and female l a rvae  and t h e  o t h e r  
i n  t h e  a d u l t  female, i s  discussed.  The development of the  microsporidian i n  t h e  male l a rvae  
i s  a s  descr ibed  f o r  the  genus Thelohania and t h e  sporonts  produce e i g h t  ova l  spores  i n  a  
pansporoblast ;  however, i n  t h e  a d u l t  female t h e  sporonts  form l a rge  mul t inuclea te  plasmodia 
t h a t  d i v i d e ,  producing many (6-32) b inuc lea t e  spo rob las t s  which form long c y l i n d r i c a l  spores .  
The s t a g e s  i n  t h e  a d u l t  female a r e  a s soc ia t ed  wi th  t h e  t r a n s o v a r i a l  cyc le  o f  t h e  p a r a s i t e .  
Photographs o f  t h e  s t a g e s  found i n  Giemsa smears of i n f e c t e d  hos t  s t ages  and e l e c t r o n  micro- 
graphs of v e g e t a t i v e  s t a g e s  and spores of both sexes a r e  presented and the  gener ic  placement 
of t hese  microspor id ians  is discussed.  

Comments on Sporoblas t  Development i n  Microsporidia.  J. Lom 

Sporoblas ts  a r i s e  e i t h e r  d i r e c t l y  a s  transformed sporonts  o r ,  i n  most cases ,  a s  d i v i s i o n  
products of  sporonts .  The sporont  i s  a  s t a g e  which g ives  r i s e  t o  spo rob las t s .  This meager 
d e f i n i t i o n  is t h e  only one which a p p l i e s  t o  a l l  microsporidian sporonts ,  because (a )  t h e r e  
seems t o  be no gene ra l  morphological c h a r a c t e r i s t i c s  common t o  t h e  sporont  c e l l  i n  a l l  spec ie s ;  
(b) t h e  type and behavior of  n u c l e i  vary  i n  sporonts  of d i f f e r e n t  genera and spec ie s ;  and, (c )  
i n  some s p e c i e s  the  sporont  i s  a  product of  a  s p e c i a l  diplokaryon s t age ,  whi le  i n  o t h e r s  i t  
o r i g i n a t e s  simply by d i v i s i o n  o r  t ransformation of a  schizont .  

A s  i n  sporonts ,  t h e  sporob las t s  d i s p l a y  a  v a r i a b i l i t y  i n  nuclear  phenomena (absence o r  
presence of d i v i s i o n  and/or  fus ion  of sporoblas t  nuc le i )  but  very soon become c l e a r l y  
d i f f e r e n t i a t e d  a t  t h e  u l t r a s t r u c t u r a l  l eve l .  A microsporidian whose c e l l s  up t o  t h e  e a r l y  
sporoblas t  s t a g e  revea led  no c y t o l o g i c a l  s t r u c t u r e s  o t h e r  than f l a t  c i s t e r n a e  of smooth and 
rough endoplasmic r e t i cu lum p lus  a  few i n t r a n u c l e a r  and in t racytoplasmic  micro tubul i ,  develops 
a  s e t  of  very complicated o rgane l l e s .  The fragmentary s t a t e  of  knowledge of  spo rob las t  
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The microsporidan demonstration workshop w i l l  be held i n  conjunct ion wi th  "The Protozoan 
Diseases and Pathology Sect ion  of  t h e  Molluscan and Crustacean Diseases and Pathology Work- 
shop," Thursday af te rnoon,  August 27. 

U l t r a s t r u c t u r a l  ma te r i a l  should be s e n t  a s  soon a s  poss ib l e  f o r  t h e  assembly of  The - 
Microsporidan At l a s .  This A t l a s  was proposed a t  t h e  f i r s t  meeting of those  i n t e r e s t e d  

, i n  microsporida a t  Burl ington (August 1969). The At l a s  w i l l  be a  permanent, cont inuously 
growing, " f i l e "  of  microsporidan u l t r a s t r u c t u r a l  research.  The At l a s  is n o t  a  pub l i ca t ion ,  ' r a t h e r  i t  w i l l  con ta in  published, a s  wel l  a s  unpublished ma te r i a l .  It would be of g r e a t  
va lue  i n  our  demonstrations and d iscuss ions  a t  t h e  August meetings t o  have t h e  At l a s  a l r eady  
prepared. A s p e c i a l  reques t  i s  made f o r  ma te r i a l  from those  who cannot a t t e n d  t h e  meeting s o  
t h a t  t h e i r  work may be represented.  Due t o  t h e  ques t ionable  q u a l i t y  of reproduct ion of e l e c t r o n  
micrographs i n  some jou rna l  publ ica t ions ,  i t  would be g r e a t l y  apprec ia ted  i f  o r i g i n a l  micrographs 
were t o  accompany r e p r i n t s  whenever poss ib le .  Mater ia l  t h a t  i s  unpublished o r  i n  a d d i t i o n  t o  
s p e c i f i c  pub l i ca t ions  should be c l e a r l y  labe led  a s  t o  hos t ,  p a r a s i t e ,  experimental and t echn ica l  
processing,  and magnif icat ion.  

Mate r i a l  should be s e n t  to :  

D r .  Ann C a l i  
Department of Veter inary Pathology 
The Ohio S t a t e  Univers i ty  
1925 Coffey Road 
Columbus, Ohio 43210 

ABSTRACTS FOR THE SOCIETY FOR INVERTEBRATE PATHOLOGY MEETING 

Schizogony, Sporogony, and Spores of Thelohania i n  Mosquitoes: The C h a r a c t e r i s t i c  Stages 
i n  t h e  Male Larvae and t h e  Stempell ia-Like Development i n  t h e  Adult Female. E. I. Hazard 

The l i f e  c y c l e  of  s e v e r a l  spec ie s  of Thelohania i n  Anopheles and mosquitoes i s  
presented.  The two types of development, one i n  t h e  male and female l a rvae  and t h e  o t h e r  
i n  t h e  a d u l t  female, i s  discussed.  The development of  the  microsporidian i n  t h e  male l a rvae  
i s  a s  descr ibed  f o r  the  genus Thelohania and the  sporonts  produce e i g h t  oval  spores  i n  a  
pansporoblast ;  however, i n  t h e  a d u l t  female the  sporonts  form l a rge  mul t inuclea te  plasmodia 
t h a t  d i v i d e ,  producing many (6-32) b inuc lea t e  spo rob las t s  which form long c y l i n d r i c a l  spores .  
The s t a g e s  i n  t h e  a d u l t  female a r e  a s soc ia t ed  wi th  t h e  t r a n s o v a r i a l  cyc le  of  t h e  p a r a s i t e .  
Photographs o f  t h e  s t a g e s  found i n  Giemsa smears of i n fec t ed  hos t  s t a g e s  and e l e c t r o n  micro- 
graphs of v e g e t a t i v e  s t a g e s  and spores of both sexes a r e  presented and the gener ic  placement 
of t hese  microsporidians i s  discussed.  

Comments on Sporoblas t  Development i n  Microsporidia.  J .  Lom 

Sporoblas ts  a r i s e  e i t h e r  d i r e c t l y  a s  transformed sporonts  o r ,  i n  most cases ,  a s  d i v i s i o n  
products of sporonts .  The sporont  i s  a  s t age  which g ives  r i s e  t o  sporoblas ts .  This  meager 
d e f i n i t i o n  is t h e  only one which a p p l i e s  t o  a l l  microsporidian sporonts ,  because (a) t h e r e  
seems t o  be no gene ra l  morphological c h a r a c t e r i s t i c s  common t o  t h e  sporont  c e l l  i n  a l l  spec ie s ;  
(b) t h e  type and behavior of  n u c l e i  vary  i n  sporonts  of d i f f e r e n t  genera and spec ie s ;  and, (c )  
i n  some s p e c i e s  t h e  sporont  i s  a  product of  a  s p e c i a l  diplokaryon s t a g e ,  while  i n  o t h e r s  i t  
o r i g i n a t e s  simply by d i v i s i o n  o r  t ransformation of  a  schizont .  

A s  i n  sporonts ,  t h e  sporob las t s  d i s p l a y  a  v a r i a b i l i t y  i n  nuclear  phenomena (absence o r  
presence of  d i v i s i o n  and/or  fus ion  of sporoblas t  nuc le i )  but  very soon become c l e a r l y  
d i f f e r e n t i a t e d  a t  t h e  u l t r a s t r u c t u r a l  l eve l .  A microsporidian whose c e l l s  up t o  t h e  e a r l y  
sporoblas t  s t a g e  revea led  no c y t o l o g i c a l  s t r u c t u r e s  o the r  than f l a t  c i s t e r n a e  of  smooth and 
rough endoplasmic re t icu lum plus  a  few i n t r a n u c l e a r  and intracytoplasmic micro tubul i ,  develops 
a  s e t  of  very complicated o rgane l l e s .  The fragmentary s t a t e  of knowledge of spo rob las t  
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s t r u c t u r e  and development, a s  well  a s  ex is tence  of c o n t r o v e r s i a l  opinions (such a s  on t h e  
absence of a  t r u e  nucleus i n  t h e  spore;  o r  assumptions a s  t o  t h e  o r i g i n  of t h e  po la r  f i lament )  
a r e  due p r imar i ly  t o  t h e  d i f f i c u l t i e s  i n  obta in ing  s a t i s f a c t o r y  p rese rva t ion  of c e l l  s t r u c t u r e  
but  a l s o  t o  f requent  and misleading spontaneous sporoblas t  malformations. 

A sporoblas t  matures i n t o  a  spore through a  s e r i e s  of events  approximately i n  t h i s  
succession:  (a)  gradual  thickening of t h e  c e l l  wa l l ;  (b) appearance, i n  a d d i t i o n  t o  t h e  I 
elements of  ER, of Golg i - l ike  c i s t e r n a e  and c l u s t e r s  g iv ing  r i s e  t o  both t h e  co re  and o u t e r  i 
l a y e r s  of the  po la r  f i laments  which a r e  formed gradual ly ,  sometimes c o i l  a f t e r  c o i l ;  and 
(c)  agglomeration of Go lg i - l i ke  p i l e s  of membranes and t h e i r  d i f f e r e n t i a t i o n  i n t o  t h e  po la r  
cap-polaroplss t  complex, t oge the r  with inc rease  i n  number of ribosomes, which may appear a s  
ribbon- o r  s h e e t - l i k e  a s s o c i a t i o n s  o f  polyribosomes. F i n a l l y ,  t h e  cytoplasm becomes very 
dense, t h e  p o l a r o p l s s t  lamel lae  condensed, t h e  spore wal l  a t t a i n s  i t s  f i n a l  shape wi th  t h e  

I 
appearance of a  t h i c k  e l e c t r o n  lucent  l aye r ,  and an e l e c t r o n  lucent  space ind ica t ing  t h e  
loca t ion  of  the  p o s t e r i o r  vacuole may appear.  The process seems t o  be e s s e n t i a l l y  t h e  same 
i n  Nosema type spores  ( f o r  which we suggest t h e  term nosemospores) and Mrazekia type spores  
(equal manubriospores) . i 

Morphogenesis i n  t h e  Genus Nosema. A .  C a l i  

An e l e c t r o n  micrographic s tudy of a  Nosema l i f e  cyc le  has revealed many problems i n  
c o r r e l a t i n g  t h e  observed s t r u c t u r e s  with t h e  present  terminology. Paired very c l o s e l y  
a s soc ia t ed  n u c l e i  (diplokarya)  were observed a l l  during t h e  p r o l i f e r a t i n g  long cha in  
s tages .  The c e l l  membrane thickening occurs before the l a s t  c e l l  d i v i s i o n .  i 

I n  spore formation a  v e s i c u l a r  complex was observed. This v e s i c u l a r  complex i s  c l o s e l y  
a s soc ia t ed  wi th  t h e  f i l a a e n t  a s  well  a s  t h e  polar  cap and po la rop las t  and i t  i s  be l ieved  i 
t h a t  t h i s  v e s i c u l a r  complex i s  respons ib le  f o r  t h e i r  development. Comparative m a t e r i a l  ! 
suggests  t h a t  t h i s  v e s i c u l a r  s t r u c t u r e  i s  a  g o l g i  complex. Morphogenesis of rough endo- 
plasrniz re t icu lum during spore formation w i l l  be i l l u s t r a t e d  and discussed.  

i 

L i f e  Cycle of Nosema bombycis. J .  Weiser 

The taxonomy of Microsporidia was e labora ted  dur ing  t h e  l a s t  50 years .  Many o ld  s p e c i e s  
have never been found again.  Type specimens a r e  l o s t  and c h a r a c t e r i z a t i o n  of t h e  spec ie s  
uses  many new aspec t s .  Kudo i n  1924 t r i e d  t o  base the  taxonomy of Microsporidia  on a  r a t i o n a l  
b a s i s ,  bu t  could n o t  inc lude  a l l  cha rac te r s  discovered much l a t e r .  The genus Nosema and t h e  
family Nosematidae a r e  based on t h e  type spec ie s  Nosema bombycis. I n  Kudo's d e f i n i t i o n  of 
Nosema each sporont  develops i n t o  a  s i n g l e  spore.  I n  t h e  l i f e  cyc le  of - N. bombycis included 
i n  h i s  monograph he i n d i c a t e s  t h a t  each meront i s  a  source of  a  spore.  I n  my opinion and 
a f t e r  my m a t e r i a l ,  i n  Nosema bombycis the re  a r e  two schizogonial  c y c l e s ,  t h e  f i r s t  w i th  
micronuclear ,  t h e  second wi th  macronuclear s t a g e s ,  not  more than  four  n u c l e i  i n  one sch izon t .  
The macronuclear merozoite grows i n t o  a  r ibbon l ike  s t a g e  wi th  nuc le i  i n  one row, narrowing 
between t h e  nuc le i .  Each nucleus d iv ides  i n t o  two co f fee  beanl ike  ad jacent  n u c l e i ,  t h e  
diplokaryon. This i s  t h e  sexual  phase. Paired n u c l e i  produce chromosomes i n  t h e i r  i n t e r i o r ,  
fuse i n  s i n g l e  nuc le i .  The new uninuclear  s t a g e  i s  t h e  sporont .  This sporont ,  ova l  o r  spher- 
i c a l ,  d iv ides  i n t o  two sporob las t s  which s e p a r a t e  and maturate  t o  spores ,  wi thout  being con- 
nected by any wa l l  o r  remains of cytoplasm. The same happens i n  N. apis and many o t h e r  spec ie s  
i t  i s  t h e  ques t ion  of good observat ion.  

I n  t h e  genus Perezia  i t  i s  expected t h a t  spores remain together  during spore  formation, a s  
i n  Perezia  t r i c h o p s .  Another b i s p o r a l  pansporoblast  i s  Telomyxa g lugei formis ,  d i f f e r e n t  
i n  formation of a  hard connecting l a y e r .  The genus Glugea does not  produce b i s p o r a l  pan- 
spo rob las t s ,  but  i t  belongs i n  q u a l i t i e s  of sporogony c l o s e  t o  P l i s tophora ,  w i th  i r r e g u l a r  
number of sporoblas ts  i n  each pansporoblast ,  i n  a d d i t i o n  t o  o t h e r  important cha rac te r s .  1 
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Summary of t h e  Con t r ibu t ions  of Cytochemical React ions t o  Our Knowledge of  Microsporidan 
Spores.  B. Erickson and V. Sprague 

For a  century  ou r  knowledge of  t h e  development and s t r u c t u r e  of microsporidan spores  
progressed ve ry  s lowly.  Progress  was hindered n o t  on ly  by t h e  smal l  s i z e  of t h e  spores  
bu t  a l s o ,  very  s i g n i f i c a n t l y ,  by a  preconceived and f a l s e  not ion ,  g e n e r a l l y  held t o  t h i s  
day, t h a t  t h e s e  spores  have more than  a  s u p e r f i c i a l  resemblance t o  those  of  t h e  Myxosporida. 
Our knowledge has increased  most r a p i d l y  dur ing  t h e  p a s t  decade, due l a r g e l y  t o  t he  use  of 
e l e c t r o n  microscopy. From t ime t o  t ime, however, cytochemical  s t u d i e s  have c o n t r i b u t e d  
s i g n i f i c a n t  b i t s  of information.  Many yea r s  ago J i rovec  (1932) made some obse rva t ions  t h a t  
have profound imp l i ca t ions  no t  gene ra l ly  apprec ia ted .  Applying t h e  Feulgen n u c l e a l  r e a c t i o n  
t o  spo res  o f  f i v e  s p e c i e s ,  he found t h e  nucleome was l i m i t e d  t o  one o r  two DNA granules  i n  
t h e  sporoplasm. There were no " s h e l l  nuc l e i "  nor  "capsule nuc le i"  (A. P ros t in t enk .  77:379- 
90) a s  i n  t h e  Myxosporida. Vavra (1959) f i r s t  app l i ed  t h e  PAS r e a c t i o n  t o  t h e  s tudy  of t h e  
s p o r e  and d iscovered  t h e  unique McManus p o s i t i v e  po la r  cap  (Acta. Soc. 7.001. Bohemoslov. 
23:347-50). He found t h e  PAS p o s i t i v i t y  can be prevented by previous a c e t y l a t i o n  and con- 
c luded  t h e  cap  i s  a  r e a l  po lysacchar ide  con ta in ing  1, 2 g lyco l  groups (Proc. 1 s t  I n t e r n .  
Congr. Protozool .  P. 443-4).  Sprague ( J .  Protozool .  13:196-9, 1966) poin ted  o u t  t h a t  t h e  
p o l a r  f i lament  a l s o  f r e q u e n t l y  g ives  a  PAS-positive m a t e r i a l  of t h e  cap and t h e  f i l amen t  a s  
a  component of  t h e  Golgi  complex (J. Protozool .  16:264-71, 1969) and probably an  unsa tu ra t ed  
l i p i d  (Proc. 3rd I n t e r n .  Congr. Protozool .  P. 75, 1969). The l a t e r  sugges t ion  i s  c o n s i s t e n t  
w i t h  Kudo's (J. P a r a s i t o l .  6:178-82, 1920) demonstrat ion t h a t  t h e  f i lament  i s  a r g e n t o p h i l i c  
and by L i l l i e ' s  s ta tement  (His topa thologic  Technique and P r a c t i c a l  Histochemistry,  McGraw 
H i l l ,  1965) t h a t  t h e  PAS r e a c t i o n  of  c e r t a i n  Golgi  subs tances  i s  probably "due t o  unsa tu ra t ed  
f a t t y  a c i d s  and t h e i r  o x i d a t i o n  products." The obse rva t ion  of s e v e r a l  workers us ing  e l e c t r o n  
microscopy, no tab ly  Vavra (C. R. Acad. S c i . ,  P a r i s  261:3467-70, 1965) t h a t  t h e  cytoplasm of 
t he  spo re  i s  r i c h  i n  RUA was supported cytochemical ly by Davenport (manuscript ,  NRI Ref. No. 
68-57, 1968). The l a t t e r  found t h a t  cytoplasm of spores  of  Nosema sp. l o s t  much of  i t s  
a f f i n i t y  f o r  i r o n  hematoxylin a f t e r  t rea tment  w i t h  RNAse, i n d i c a t i n g  t h a t  RNA has been con- 
c e n t r a t e d  i n  t h a t  a r e a .  A s i d e r o p h i l i c  p o r t i o n  of t h e  p o l a r o p l a s t ,  on t h e  o t h e r  hand, r e -  
mained u n a l t e r e d .  C h i t i n  i n  the  spore  w a l l  has been demonstrated by a  v a r i e t y  of  methods 
by Kudo (Trans. Am. Miscrosp. Soc. 4r!:59-74, 1921), Koehler (Zool. Anz. 53:85-7, 1921),  
Dissana ike  and Canning (Pa ras i to logy  47:92-9, 1957), Vavra (Proc. 1st I n t e r n .  Congr. Protozool .  
P. 443-4, 1966, and J. Protozool .  14 (Suppl.) 49, 1967) and Erickson and Blanquet ( J .  I n v e r t .  
Pa thol .  14: 358-64, 1969). Vavra ( loc.  c i t . )  found a number of amino a c i d s  i n  i n t a c t  spores  
a s  w e l l  a s  s e v e r a l  i n  hydrolysed spore  w a l l s .  

' Spore Morphology of Microsporidian Spec ies  Assigned t o  t h e  Genus Octosporea. J .  Kramer 
I 

Gross c h a r a c t e r i s t i c s  of spores  of microspor id ian  s p e c i e s  ass igned  t o  t h e  genus Octosporea 
w i l l  be  compared w i t h  p a r t i c u l a r  r e f e rence  t o  t h e  shape and propor t ions  o f  s p o r e s ,  both f r e s h  
and processed.  The taxonomic s i g n i f i c a n c e  of t he  v a r i a t i o n s  encountered w i l l  be d iscussed .  

On t h e  Autogamy o f  Nuclei and the  Spore Formation of Nosema bombycis. K. Ohshima 

I have publ ished t h a t  t h e  spore  of Nosema bombycis has  two n u c l e i ,  and t h e  sporoplasm 
has a l s o  two n u c l e i  i m e d i a t e l y  a f t e r  emergence (Ohshima, 1966, Jap .  3 .  Zool. 15) .  This  
sporoplasm remains unchanged i n  t h e  t i n y  form f o r  about  t e n  hours i n  t h e  e p i t h e l i a l  c e l l  
of m i d - i n t e s t i n e  a f t e r  emergence. A f t e r  about t e n  hours ,  i t  begins t o  en l a rge ,  and i t s  
n u c l e i  a l s o  begins  t o  l o o s e l y  spread making chromidial  form. A f t e r  about  15 hours ,  they 
beg in  t o  f u s e ,  i . e . ,  autogamy (automixis)  t akes  p l ace  con t r a ry  t o  many o t h e r  r e p o r t s  on 
Microspor id ia .  A f t e r  25 hours ,  m u l t i p l i c a t i o n  of s ch izon t  begins by d i v i d i n g  i n t o  two t o  
four  daughter  c e l l s  a s  Stempell  a l r eady  repor ted .  I b e l i e v e  t h a t  t h e  s t a r t i n g  p o i n t  o f  
m u l t i p l i c a t i o n  of  Nosema bombycis i s  t h e  autogamy of  t h e  n u c l e i  a f t e r  emergence of  sporoplasm. 
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Afte r  two days, spore formation begins. The schizont  enlarges  a t  f i r s t  taking a  pyriform 1 

shape. There e x i s t s  genera l ly  a  s i n g l e  nucleus, bu t  sometimes two. It  i s  s i t u a t e d  i n  t h e  I 
middle por t ion  of the  sporoblas t .  The nucleus (or n u c l e i )  d ispatches  th read- l ike ,  chromatic 1 
substances t o  the  bottom, and i t  gradual ly  accumulates the re .  The thread e longates  a l s o  t o  
t h e  fore  end of the  sporoblas t  a  l i t t l e  l a t e r ,  and accumulates the re  a  l i t t l e .  Soon a f t e r  
d i spa tch  of t h e  threads the  chromatic substance accumulates forward more and more from the  
bottom till a t  l a s t  almost a l l  t he  sporoblas t  i s  covered by the  substance which i s  deeply 
s t a ined  with Giemsa. Therefore,  nothing can be seen of what process i s  c a r r i e d  ou t  during 
spore formation. It s t a i n s  deeply wi th  Giemsa f o r  a  long time even a f t e r  t h e  spore acquires  
apparent ly  a  matured form. However, when the  spore i s  f u l l y  matured, i t s  s i z e  shor tens  some- 
what, and nothing can be seen except a  sporoplasm wi th  two n u c l e i  i n  t h e  c e n t e r  of the  spore 
leaving c l e a r  spaces i n  the  f o r e  and t h e  hind por t ion  (somewhat l a r g e r )  of t h e  spore, when 
s t a ined  with Giemsa. 

Unique Host Rela t ions  and U l t r a s t r u c t u r e  of a  New Microsporidian of t h e  Genus Coccospora 
In fec t ing  Biomphalaria g l a b r a t a .  C .  S. Richards and H.  G. She f f i e ld  i 

A microsporidian with smal.1, s p h e r i c a l  spores and shor t  po la r  f i lament wi th  l e s s  than 
t h r e e  c o i l s ,  occurring i n  the  i n t e s t i n a l  e p i t h e l i a l  c e l l s  of Biomphalaria g l a b r a t a  i s  
described a s  Coccospora brachynema, n.sp.  Developmental s t ages  a r e  described from f r e s h  
prepara t ions ,  s t a ined  s e c t i o n s ,  and e l e c t r o n  microscopy. The f i lament has a  tube rcu la te  
ou te r  l aye r .  Lamellar s t r u c t u r e s  presumed t o  be Golgi apparatus a r e  associa ted  wi th  both 
nucleus and developing f i lament .  

Prevalence of i n f e c t i o n  i s  high i n  s n a i l s  i n  labora tory  populat ions.  Extensive in fec ted  
t i s s u e  masses occur i n  t h e  hemocoele Fn some s n a i l s .  I n  many heavi ly  in fec ted  s n a i l s  opaque 
a r e a s  of the s h e l l  a r e  due t o  m a t e r i a l  deposi ted on the inner su r face  of t h e  s h e l l .  This  
m a t e r i a l  c o n s i s t s  of one t o  many t h i n ,  p l i a b l e ,  horn t o  s traw colored shee t s  covered wi th  
in fec ted  hos t  c e l l s .  

Serologica l  Responses of an  Opisthobranchiata (Aplysia c a l i f o r n i ~  Cooper). G. B. Pauley I 
I The presence of an a g g l u t i n i n  f o r  f i v e  marine b a c t e r i a  was found i n  t h e  serum of a  mol lusk , ,  

Aplysia c a l i f o r n i c a .  The presence of a  hemagglutinin was a l s o  found i n  t h e  same animal. In-  
formation on t i t e r s ,  s p e c i f i c i t y ,  and probable chemical na ture  of t h e  molecules involved a r e  
presented.  The poss ib le  r o l e  of these  se ro log ica l  f a c t o r s  i n  t h e  defense mechanism of t h e  
animal i s  discussed.  

The Host Range and Poss ib le  Origin of the  Crayfish Plague. T. Unestam 

The c r a y f i s h  plague i s  known only from Europe b u t  does probably not belong the re  a s  
ind ica ted  by the  complete l ack  of r e s i s t a n c e  i n  a l l  European c r a y f i s h  spec ies .  I ts  sudden 
appearance 110 years  ago may ind ica te  t h a t  it was introduced a t  t h a t  time from some o t h e r  
biotope o r  con t inen t .  Physiological  s t u d i e s ,  however, i n d i c a t e  t h a t  the  causa l  p a r a s i t i c  
fungus, Aphanomyces a s t a c i ,  belongs i n  freshwater  and not  i n  s o i l  o r  sea-water. American 
c rayf i shes  a r e  very r e s i s t a n t  t o  t h e  d i s e a s e  while c r a y f i s h  from o the r  p a r t s  of t h e  world 
show a  remarkable l ack  of r e s i s t ance .  I n  Crustacea a p a r t  from Decapoda r e s i s t a n c e  i s  pro- 
bably high. With these  da ta  a s  a background the poss ib le  o r i g i n  and t h e  poss ib le  present  
d i s t r i b u t i o n  of the  c r a y f i s h  plague fungus w i l l  be discussed.  

Defense Reactions i n  the  Crayfish Against a  Severe Crayfish P a r a s i t e ,  Aphanomycs a s t a c i .  
T. Unestam I 

The very low r e s i s t a n c e  aga ins t  the  c r a y f i s h  plague i n  many c r a y f i s h  species  i n d i c a t e s  
I 
I 

t h a t  some c r u c i a l  s t r u c t u r e  o r  mechanism of defense e x i s t s  i n  American c rayf i shes ,  which 
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may a l l  be very r e s i s t a n t  t o  t h e  d isease .  The c r u c i a l  "defense l ine"  may be located  i n  
the surface  l aye r  of t h e  exoskeleton. I n  v i t r o  a s  wel l  a s  i n  vivo s t u d i e s  have shown t h a t  -- 
i n  o t h e r  ( inner)  p a r t s  of r e s i s t a n t  and suscep t ib le  c r a y f i s h  d i f f e r e n t  r eac t ions  a l s o  occur 
which have a defens ive  cha rac te r .  C e l l u l a r  r eac t ions  may be involved i n  exoskeleton, blood, 

; a s  we l l  a s  i n  o t h e r  t i s s u e s .  Polyphenol oxidat ion on the  surface  of and l a t e r  around the  

i fungus was mostly evident  where hyphae were present  i n  v ivo  and was found and followed a l s o  
i n  v i t r o .  Blood was i n  some cases  i n h i b i t o r y  t o  growth and i n  some t o  c h i t i n a s e  a c t i v i t y  of -- 

' t h e  fungus i n  v i t r o .  Resistance i n  v ivo aga ins t  t h e  development of the  p a r a s i t e  was much -- 
more pronouned i n  t h e  hemolpph of the  animals than a t  t h e  su r face  of t h e i r  exoskeleton. 
Thus, even i n  suscep t ib le  animals blood i s  a very h o s t i l e  environment f o r  t h e  fungus. 

Seasonal Var ia t ion  i n  Levels of I n f e s t a t i o n  of Di f fe ren t  Anatomical S i t e s  of Osmerus 
eperlanus mordax by Glugea hertwigi .  C. De l i s l e  

Twelve hundred autops ies  were performed a t  a r a t e  of one hundred per  month on t h e  a d u l t  
s tun ted  population of freshwater  smelts Osmerus eperlanus mordax (Mitchell)  of Heney Lake, 
Gatineau County, Quebec, Canada. It  is shown t h a t  the  d i g e s t i v e  t r a c t  i s  r e a l l y  the  p r i -  
mary s i t e  o f  i n f e s t a t i o n  by Glugea her twigi  Weissenberg 1911 (Sporozoa; Microsporida).  

Levels of i n f e s t a t i o n  a r e  given separa te ly  f o r  t h e  a n t e r i o r ,  mid and p o s t e r i o r  p a r t  of 
the  i n t e s t i n e ,  f o r  the  pylor ic  caeca and f o r  the oesophagus and stomach l a y e r s .  Important 
i n f e s t a t i o n  of t h e  a n a l  region was a l s o  found. 

The adjacent  organs of t h e  d i g e s t i v e  t r a c t  were a l s o  observed. Data on t h e  i n f e s t a t i o n  
of t h e  l i v e r ,  t h e  male and female gonads, the  peritoneum, t h e  a i r  bladder, t h e  adipose t i s s u e  
and the h e a r t  and kidneys a r e  discussed.  When present ,  e x t e r n a l  c y s t s  i n  t h e  head, t runk 
and f i n  regions were counted. 

The r a i s e  from 53% t o  76% i n  the  genera l  r a t e  o f  i n f e s t a t i o n  during t h e  sp r ing ,  l e t s  us 
p o s t u l a t e  a seasonal  v a r i a t i o n  i n  Glugea d i r e c t  l i f e  c y c l e  a s  wel l  a s  a poss ib le  e f f e c t  of 
t h i s  p a r a s i t e  on Lake Heney mass m o r t a l i t y  of the  s tunted  smelts.  Since a t  l e a s t  1960, t h i s  
mass m o r t a l i t y  happened every spr ing ,  between May 17 t o  May 22. 

Searches i n  view of f inding i n v e r t e b r a t e s  a c t i n g  a s  spore r e s e r v o i r s ,  were nonrevelant .  
Inver t eb ra tes ,  which were inspected,  a r e  Mysis r e l i c t a ,  Pontoporeia a f f i n i s ,  Daphnia sp . ,  
Cyclops s p . ,  Gammarus sp. and Leptodora k i n d t i ,  which a l l  represent  major food items f o r  
smelt .  

It i s  proposed t h a t  a l l  organs a r e  suscep t ib le  t o  be invaded by Glugea spores  and t h a t  
warm water temperature had a pos i t ive  e f f e c t  on sporogony and schizogony leading t o  a gen- 
e r a l  invasion of the  hos t .  Data on the  bi-monthly progress i n  t h e  number o f  Glugea c y s t s  
dur ing  t h e  s u m e r  o f  1967 on young-of-the-year smelt,  helped us pos tu la te  t h i s  s tatement.  

A Cora l l ine  Tunor of Acropora formosa from Guam. D. P. Cheney, A. J. Loerzel ,  R. H. 
Randall and M. R. S t ruck 

Recently, specimens of tumorous staghorn c o r a l ,  Acropora formosa, were c o l l e c t e d  from 
western Guam. The a f f e c t e d  colonies  were usua l ly  i s o l a t e d  and sca t t e red .  Grossly,  the  
tumors were nodular ,  1 t o  10 cm i n  diameter and smooth. The polyps presented a normal 
morphology, but were more v a r i a b l e  i n  s i z e  and fewer i n  number than normal co ra l .  Whole 
s e c t i o n s  through formalin-fixed specimens revealed a hard, c a l c i f i e d ,  sponge-like coe- 
nosteum which was sharply  del imi ted  from the  normal laminated s t ruc tu re .  No evidence of 
macroscopic invas ive  organisms was seen. The pathology does not exclude induction by 
microorganisms, chemicals o r  the  d i s r u p t i o n  of t h e  normal a r c h i t e c t u r e  by a regula tory  
d e f e c t  of a ragon i t e  deposi t ion .  Evidence regarding t h e  t r u e  nature  of t h e  tumor i s  a s  
ye t  inconclusive.  Resul ts  of h i s t o l o g i c a l  and growth s t u d i e s  a r e  forthcoming. 

Ef fec t s  of Diethylni trosamine on the Crayfish,  P r o c a m b a a  c l a r k i i .  J. C. Harshbarger, 
G .  E .  Cantwell, and M. F. Stanton 

The c r a y f i s h  were exposed t o  200 PPM of the l i v e r  carcinogen die thylni t rosamine  



f o r  s i x  months. Treated animals  had a  normal appearance except  t h a t  t h e i r  a c t i v i t i e s  were 
more s l u g g i s h  than  t h e  c o n t r o l s .  

H i s t o l o g i c a l l y ,  d i f f e r e n c e s  were noted i n  t he  green gland and i n  t h e  hepatopancreas of 
t r e a t e d  animals .  I n  t h e  green gland l a r g e  amounts of  hya l ine  m a t e r i a l  had accumulated i n -  
t e r c e l l u l a r l y .  I n  t h e  hepatopancreas t h e r e  was hyperp las ia  of t h e  g l andu la r  ep i the l ium.  
The n u c l e i  o f  t h e s e  h y p e r p l a s t i c  c e l l s  were e x c e n t r i c .  

TdE WILDLIFE DISEASE ASSOCIATION 
P.O. BOX 886 

AMES, IOWA 50010 

Th i s  i s  an  i n t e r n a t i o n a l ,  non -p ro f i t  o rgan iza t ion  of over 900 s c i e n t i s t s  i n t e r e s t e d  i n  
s h a r i n g  t h e  s tudy  and understanding of d i s e a s e s  of a l l  wi ld  v e r t e b r a t e  and i n v e r t e b r a t e  
members of t h e  animal kingdom. 

Members of t h e  Soc ie ty  f o r  I n v e r t e b r a t e  Pathology a r e  i n v i t e d  t o  w r i t e  f o r  a  f r e e  brochure 
of t h e  Assoc ia t ion ,  which exp la ins  t h e  o b j e c t i v e s ,  scope, h i s t o r i c a l  pe r spec t ive ,  p u b l i c a t i o n s ,  
a c t i v i t i e s ,  and procedure f o r  apply ing  f o r  membership. 
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REPORT ON A MEETING CONVENED BY IUBS AT AMSTERDAM 
NOVEMBER 17-19, 1969, TO FINALIZE PLANS FOR THE PROPOSED NEW 

INTERNATIONAL ORGANIZATION FOR BIOLOGICAL CONTROL (IOBC) I 
I 

Since  the  e a r l y  1960's  t h e r e  have been d i scuss ions  and nego t i a t i ons ,  p r i n c i p a l l y  between 
t h e  I n t e r n a t i o n a l  Advisory Committee f o r  B io log ica l  Cont ro l  and t h e  OILB ( I n t e r n a t i o n a l  
Organizat ion f o r  B io log ica l  Cont ro l  of  Pes t  Organisms), t o  expand t h e  p re sen t ,  l a r g e l y  I 
European, OILB i n t o  a  t r u l y  world-wide organiza t ion .  These e f f o r t s  culminated i n  a  con- 1 
fe rence  sponsored by t h e  I n t e r n a t i o n a l  Union of B io log ica l  Sciences (IUBS) i n  Amsterdam, 
November 17-19, 1969 t o  a t t empt  t o  f i n a l i z e  p lans  f o r  a  new g loba l  o rgan iza t ion .  



The meeting, held a t  t h e  s e a t  of  the  Royal Academy of Sciences of the  Netherlands, was 
convened by Professor  F. A .  Sta f l eu ,  Secre tary  General of IUBS, and was a t tended by 34 spe-  
c i a l i s t s  i n  b i o l o g i c a l  c o n t r o l  from a l l  over the  world. 

Plans f o r  t h e  new organiza t ion ,  under the  t i t l e  given i n  t h e  above heading, were con- 
summated a s  f a r  a s  could be done a t  t h i s  time. New s t a t u t e s ' w e r e  proposed and approved 
by the  de lega tes  and o the r  agreements reached. The s t a t u t e s  and agreements, a long wi th  
a  genera l  r e p o r t  of the  meeting, w i l l  soon be submitted t o  IUBS f o r  approval.  The IUBS 
w i l l  then  formally request  the  O I L B  t o  a c t  upon the  new s t a t u t e s  and agreements. Approval 
by the  c u r r e n t  OILB presumably w i l l  occur a t  t h e i r  next  General Assembly i n  February 1971, 
a t  which time new members could be admitted fo r thwi th  and the  formation of r eg iona l  s e c t i o n s  
proposed and immediately approved. 

A very b r i e f  o u t l i n e  of major aims and funct ions  of t h e  new organiza t ion ,  and of s t e p s  
taken t o  consummate i t ,  follow: 

(1) It was agreed t h a t  i t  was d e s i r a b l e  f o r  OILB t o  develop i n t o  a  world-wide 
organiza t ion;  and 

(2) It  was agreed t h a t  t h e  funct ion  and aims of  t h i s  g lobal  body w i l l  be to :  

(a) promote the  development of b io log ica l  c o n t r o l ,  i t s  a p p l i c a t i o n  i n  
i n t e g r a t e d  c o n t r o l  programs, and i n t e r n a t i o n a l  cooperat ion t o  these  
ends. I n  t h i s  o rgan iza t ion  the  term "bio logica l  cont ro l"  means t h e  
u s e  of l i v i n g  organisms t o  prevent o r  reduce t h e  l o s s e s  o r  harm caused 
by pes ts .  

(b) c o l l e c t ,  eva lua te  and disseminate information about b i o l o g i c a l  c o n t r o l .  

(c)  promote n a t i o n a l  and i n t e r n a t i o n a l  a c t i o n  concerning research ,  the  t r a i n i n g  
o f  personnel ,  t h e  coordina t ion  of l a rge - sca le  a p p l i c a t i o n  and the  encourage- 
ment of  public  awareness o f  the  economic and s o c i a l  importance o f  b i o l o g i c a l  
c o n t r o l .  

(d) a r range  conferences,  meetings and symposia, and take  any o the r  a c t i o n  t o  
implement the  gene ra l  ob jec t ives  of  the  Organization. 

Under these  broad funct ions ,  t he  following more s p e c i f i c  aims, a c t i v i t i e s  and s e r v i c e s ,  
among o t h e r s ,  a r e  contemplated: 

(1) b r ing  awareness of  t h e  importance of b i o l o g i c a l  c o n t r o l  t o  coun t r i e s  having l i t t l e  
e x p e r t i s e  i n  t h i s  f i e l d .  

(2) sponsor working groups on major problems of i n t e r n a t i o n a l  i n t e r e s t .  

(3) d i s t r i b u t e  information on p r o j e c t s  under way and on the  n a t u r a l  enemies a v a i l a b l e  
from var ious  sources ,  and f a c i l i t a t e  discovery and i n t e r n a t i o n a l  t r a n s f e r  of n a t u r a l  
enemies. 

( 4 )  promote the  t r a i n i n g  of b i o l o g i c a l  c o n t r o l  s p e c i a l i s t s .  

(5) suppor t  bas i c  b io-ecologica l  r e sea rch  on problems fundamental t o  b i o l o g i c a l  c o n t r o l .  

(6) provide information on a v a i l a b l e  f a c i l i t i e s  f o r  t h e  i d e n t i f i c a t i o n  o f  n a t u r a l  enemies 
and support  i d e n t i f i c a t i o n  s e r v i c e s .  
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(7) publish the Journal ENTOMOPHAGA as well monographs, and possible a newsletter. 

(8) document the biological control literature and support the development of com- 
puterized information storage and retrieval. 

(9) supply newsletter dealing with progress reports, personnel, new techniques, 
new projects, and such items. 

(10) issue periodic lists of biological control workers and their research specialities. 

(11) provide a consultation service. 

(12) represent and promote the interests of biological control research in discussion 
with national or international organizations (FAO, WHO, IBP). 

The new organization would provide for the voluntary formation of regional sections 
generally on a broad bio-geographical basis. For example, either a North American or the 
entire American region is contemplated as one. Membership will be open, both to individual 
scientists and to institutions. Fees for the global organization remain to be determined, 
but will approximate $10.00 for individual members, which will include a subscription to 
ENTOMOPHAGA, the current OILB journal which will be substantially expanded. Regions will 
be largely autonomous within the provisions of the statutes of the global organization, 
and will develop their own by-laws and fees. Members will have the choice of affiliating 
solely with the global organization, or with it through a regional section. The proposed 
statutes of the new global organization will be available for distribution early in 1970 
and will provide more details of organizational structure, aims and functions. 

During 1970, interested parties plan to proceed with the tentative formation of an 
American region and an Oriental region, and other regions doubtless will do the same. The 
current OILB will integrate into the new organization as a region. The following slate of 
candidates for the Executive Committee of the new Council of IOBC, proposed to be inaugurated 
in 1971 upon the ratification of the new statutes, was recommended by unanimous vote of the 
delegates in Amsterdam: 

Paul DeBach, President - Professor of Biological Control, University of California, 
Division of Biological Control, Riverside, California, 92502, USA 

E. Biliotti, Vice President - Chef du Department de Zoologie Agricole, Route de St. Cyr, 
F-78 Versailles, France 

I 
Frank Wilson, Vice President - Scientist-in-Charge, Sirex Biological Control Unit, 
Silwood Park, Sunninghill, Ascot, Berks., England 

Vittorio Delucchi, Secretary General - Entomologisches Institut der EindgenMss. 
Techn. Hochschule, UniversitPtstrasse 2, CH-8Q06, Zurich, Switzerland 

Fred J. Simmonds, Treasurer - Director, Commonwealth Institute of Biological Control, 
Headquarters, Gordon Street, Curepe, Trinidad, West Indies 

This group is formally appointed by the IUBS as an ad hoc conunittee to consumate details 
of the organization of the new IOBC and to serve until 1971. 


