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AND ENZYME H I STOCHEPJI I CAL ASPECTS. 
K a r i n  E r i  ksen  , T h o r  L a n d s v e r k .  
Code 9-F. 

/3 HEMOLYT I C STREPTOCOCCAL I NFECT ION I N RED FOXES (VUL- 
PES VULPEC L . )  I N  FRANCE: THE NATURAL DISEASE AND EX- 
PER I MENTAL STUD I ES. 280 
J. B a r r a t ,  J. B l ancou ,  D. Demantke, Y. Ge ra rd .  
Code 9-F. 

OCCURRENCE OF PLACM I DS AND ANT I B IOT I C  RESICTANCE AMOVG 
CAMPYLOBACTER JEJUN I AND CAMPYLOBACTER COL I ISOLATED 
FROM HEALTHY AND D I ARRHE I C AN I MALC. 
Wayne C. B r a d b u r y ,  Donna L.G. Munroe.  280 
Code 9-M-F-0. 

THE SLOW VIRUS I N  HUMAN AND ANIMAL MEDICINES. 
C. B o s g i r a u d ,  J.A. N i co las ,  M. Simeon de Buochberg .  
Code 9-M-0. 

CUSCEPT I B I L I TY OF EUROPEAN W I L D  MAMMALS TO ROTAV I RUS 
I NFECT ION. 28 1 
A. Schwers,  J. B a r r a t ,  J. B lancou ,  M. hl laenhoudt, 
P. -P. Pastoret .  
Code 9-F-0. 

PARAS I T l C NEMATODES OF RACCOON DOGC, NYCTEREUC PRO- 
CYONOIDEC VIVERINUS FROM KANAGAWA PREFECTURE, JAPAN. 
A k i h i k o  Uch ida ,  K i k u e  U c h i d a ,  Y o s h i h i k o  M u r a t a ,  Ta t suo  Uda- 282 
g a w a .  
Code 9-0. 

THE PREVALENCE OF ANT I BOD I ES AGA I NCT TOXOPLACMA GOND I I 
I N  SOME ONTAR I0 MAMMALC. 
I.R. T i z a r d ,  J.B. B i l l e t t ,  R.O. Ramsden. 
Code 9-F-M-0. 

I NVEST I GAT IONS ON THE E F F  I CACY I F I VERMECT I N PREPARA- 
T ION FOR SCABIES COMBATING I N  REARED FOXES AND RABBITC. 
A n d r z e j  L i n e b u r g  , Wojc iech K r u k o w s k i  . 
Code 9-1 2-F-0. 

CHEMICAL RESTRAINT I N  THE P I N E  MARTEN. 
P. Wi lson. 
Code 14-0. 

T i t l e s  of o t h e r  p u b l i c a t i o n s  - not a b s t r a c t e d .  

C i p h o n a p t e r a  o c c u r r i n g  on carnivora in P o l a n d .  
Waclaw Sku ra tow icz .  ( F r a g m .  F a u n .  25, 21 , 369-410, 1981 ) (POLH) 
Code 9-M-F-0. 

M y o f  ibr i  l l a r  d e g e n e r a t i o n  and h a e m o r r h a g i c  s y n d r o m e  of nutri- 
tional or ig in in m i n k .  P e r  Hen r i ksen .  (5 .  T a g u n g .  H a l t u n g  u n d  
K r a n k h e i t e n  d e r  P e l z t i e r e ,  Man inchen u n d  He imt ie re ,  Ce l l e  1984, 
pp. 115-1 17, 1384).  (GERM}. Code 9-6-M. 



C l  in ical  features and treatment of diseases of chinchi l  las. 
Helmut  K r a f t .  ( 5 .  T a g u n g ,  H a l t u n g  u n d  K r a n k h e i t e n  d e r  P e l z t i e r e ,  
K a n i n c h e n  u n d  Heimt i e re ,  Cel l e  1984. p p .  169-1 75, 1984). (GERM) . 
Code 9-0.  

Diseases of coypu (Myocastor coypus) and ways of treat ing them. 
C .    orner. (5. T a g u n g .  H a l t u n g  u n d  K r a n k h e i t e n  d e r  P e l z t i e r e ,  
K a n i n c h e n  u n d  Heimt i e r e ,  Cel l e  1984. p p .  177-186, 1984) (GERfrl) . 
Code 9-0. 

Vacci nes avai lable for rabb i  ts and furbearing anirnalc. 
S. Mat thes .  (5 .  T a g u n g .  Ida l tung  u n d  K r a n k h e i t e n  d e r  P e l z t i e r e ,  
K a n i n c h e n  u n d  He imt ie re ,  Cel l e  1984. p p .  187-195, 1984. ) (GERM) 
Code 12-9-1 4-M-F-0. 

MMA-syndrorne i n  si lverfox, f i tch and mink. ( 5 .  T a g u n g .  Ha l  t u n g  
u n d  E<rankhei ten d e r  P e l z t i e r e ,  Kan inchen  u n d  He im t i e re ,  C e l l e  
1984, p p .  242, 1984). (GERM). Code 9-M-F-0. 

Oestrus associated anaernia i n  the ferret. J.M. E v a n s ,  
D.J. Su t ton .  (Vet .  Record,  117, 18, 480, 1985). Code 9-5-M-0. 

Spontaneous Plasma Cell Myelorna i n  a Ferret ( ~ u s t e l a  putorius 
furo). S. M e t h i y a p u n ,  R.K. Nyers ,  J.F.L. Poh lenz .  (Ve t .  P a t h o l .  
22, 517-519, 1985). Code 9-M-0. 

Recurrent adenocarcinoma i n  a ferret. T.A. Mi  l  l e r ,  D .L. Denman, 
G .C. L e v  i s J r .  (JAVMA, 187, 8,  839-841 , 1985) . Code 9-hl-0. 

Ectoparasi tes from the North American Beaver , Castor canadensis, 
from Indiana. John O. Wh i t a l t e r  J r . ,  Ptlartha A. Smi th .  ( B u l l .  
A n n l s .  Soc.r .  b e l e  En t . ,  121, 133-142, 1985). Code 9-0. 

Alopecia i n  foxes (Vulpes vulpes). hl. A r t o i s ,  J. B a r r a t ,  I<. Ir- 
gens ,  A. F a y a r d .  (Mamma l i a ,  49, 2, 303-304, 1985). (FREN).  
Code 9-F. 

Angiostrongylus vasorum infection i n  the fox. M. A r i s p i c i ,  A. 
P o l i .  ( A t t i  d e l l a  Soc ie ta  I t a l i a n a  de l  l e  Scienze Vet . ,  36, 522-524, 
1982) ( I T A L ) .  Code 9-F. 

A survey of Tr ichinel la sp i ra l is  i n  Wild Carnivores i n  South- 
western Quebec. M iche l  Bou rque .  (Can .  Vet. J., 26, 203-204, 1985.) 
Code 9-F. 

The Viabi I i ty of First-stage Crenosorna goblei (Nernatoda: Meta- 
strongyloidea) Larvae at -25 C. D a n i e l  E. Snyde r .  (J. P a r a s i t .  
71, 3, 386-387, 1985).  Code9-O-. 

The Fox as a def in i t ive host for Sarcocystis Rangi from Reindeer 
(Rangifer Tarandus Tarandus) . B. Gjerde.  ( A c t a  ve t .  Scand.  
26, 140-142, 1985). Code 9-F. 

The coypu as a rodent reservoir of leptospira infection i n  Great 
Br i ta in,  Sheena A. W a i t k i n s ,  S. Wanyangu ,  M. Pa lme r .  (J. Hyg .  
Camb . , 95,  409-41 7 ,  1985) . Code 9-1 -0. 

Tr ichinel la spi ra l is  i n  Wild Animals, Cats, Mice, Rats and Farrned 
Fur  Animals i n  Finland. V a r p u  v ir ve la-l<oski, M a t t i  Aho,  
K r i s t i  i n a  Asp lund ,  M a i  j a  H a t a k k a ,  Jorma H i r n .  (Nord .  Vet .-Med. 
37, 234-242, 1985) . Code 9-M-F-0. 

Plague in Pine Martens and the fleas associated with i t s  occur- 
ence. W .  J. Z i e l  i n s k i .  (G rea t  B a s i n  N a t u r a l i s t ,  44, 1 ,  170-175, 
1984) . Code 9-0. 



I rnmunohis tochern ica l  i d e n t i f i c a t i o n  and c r o s s r e a c t i o n s  o f  arny l o i d - A  
f ibr i l  p r o t e i n  in  m a n  and e l e v e n  o t h e r  spec ies .  R.P.  L i n k e ,  
P.R. I-lol, E. G r u y s ,  O. Geise l ,  W.B.J. Fdathrath,  G. T r a u t w e i n .  
( J .  Cornp. Pa th . ,  94, 339-356, 1984). Code 3-4-0. 

A b s t r a c t s  o f  - p a p e r s  f r o m  NJF S e m i n a r i u m  110 - 1986. 

FUR ANIMAL RESEARCH AT THE UNIVERSITY OF KUOPIO. 
M i k k o  H a r r i .  Code 14-M-F-0. 

L I V E  ANIMAL GRADING AS BASIS FOR SELECTION BY INDEX 
METHOD. E j n e r  Barst  i n g  , Jesper C l ausen .  Code 4-M. 

H E R I T A B I L I T I E S  OF PELT TRAITS I N  SILVER FOXES. 
H i l k k a  ~ e n t t a m i e s .  Code 4-F. 

ELECTROPHORETIC VARIATION I N  FARM BRED SILVERFOXES 
(VULPES VULPES) . K a r i  Saarenmaa.  Code 4-3-F. 

THE AUCTION CLASSIFICATION OF PELTS AS BASIS FOR SELEC- 
T ION INDEX. Out i  L o h i .  Code 4-M. 

STUD I ES ON REPRODUCT ION AND F O L L  I CULAR DEVELOPMENT 
I N  MINK. G a b r i e l  l e  L a g e r k v i s t ,  L a r s  E lo fson ,  Hans Gustafs-  
son.  Code 5-M. 

NEW EXPER I MENCES OF M INK TEST I CULAR ASP I RAT ION B IOPSY. 
C h r i s t e r  S u n d q v i s t ,  A l t t i  L u k o l a .  Code 5-2-M. 

FXESH SEMEN I N  A R T I F I C I A L  INSEMINATION OF FOXES. 
J.A. Fougne r ,  M. Fo rsbe rg .  Code 5-F. 

LOW PROTEIN FEEDING I N  MINK:  EFFECTS OF DIETARY SUP- 
PLEMENT OF METHIONINE AND LYSINE ON BLOOD PARAMETERS 
AND FUR QUALITY. Hans Be rg ,  Jouko ~ ~ o ~ ~ o n e n ,  M a i j a  
Va l  tonen.  Code 6-M. 

THSEE FORMS OF HERED I TARV TYROSI NEM I A  TYPE I I I N M INK. 
B i r t h e  B j e r g ,  K n u d  Chr is tensen ,  Pe r  Hen r i ksen ,  Hi  lmer  S0- 
rensen .  Code 4-9-M. 

TRIALS OF HERWING OFFAL. Georg H i l  lemann.  Code 7-M. 

IWON U T I L I Z A T I O N  I N  MINK. Ande rs  Skrede.  Code 6-M. 

VARIATION OF HAEMATOLOGICAL INDICES I N  MINK - IRON 
D I E T  - A s b j a r n  B r a n d t .  Code 3-6-M. 

TREATED SOYBEAN MEAL. L i  i s a  T a n g .  Code 7-M-F. 

EFFECTS OF SALT LOAD I N  MINK. L e a  E r i k s s o n ,  M a i j a  Va l -  
tonen, J a a k k o   ake el a. Code 6-3-8-P.I. 

PROTEIN QUALITY I N  F ISH MEAL FOR USE I N  FEED TO FUR 
ANIMALS. K.E. Gu lb randsen ,  T .  H je r t nes .  Code 7-M-F-0. 

BIOGENIC AMINES I N  FUR ANIMAL FEED. B j a r n  O. Eggum,  
N ie l  s  E n g g a a r d  Hansen, Per  Hen r i  k s e n ,  H i  lmer  Sarensen. 
Code 8-7-M-F-0. 

DIFFERENT ENERGY LEVELS I N  FEED FOR LACTATING FEMALES 
AND ITS EFFECT ON K I T  GROWTH. Anne-Helene Tauson. 
Code 6-F-M. 

BEHAVIOUR STUDIES I N  RELATION TO REPRODUCTION I N  FARM 
FOXES. B j a r n e  O. B r a a s t a d .  Code I l - F .  



PELT DEVELOPMENT OF SILVER FOX. Leena Blomstedt .  
Code 2-F. 

A SEROLOG I CAL SURVEY OF NOSEMATOS I S AMONG I CELAND I C 
ARCTIC FOXES (ALOPEX LAGOPUS). E g g e r t  Gunnarsson  , 
P51 I  Hers te insson ,  Stefán Adal s te inscon ,  S i g r i o u r  H j a r t a r -  
d o t t i r .  Code 9-F. 

EXPERIMENTAL INFECTION OF BLUE FOX K I T S  AND PREGNANT 
VIXENS WITH BLUE FOX PARVOVIRUS. P i r j o  V e i j a l a i n e n ,  
E r i k  Smeds, E r k k i  Neuvonen, Jouni Kangas .  Code 9-F. 

8. COMMUN I CAT ION 

RESEARCH REFERENCES ON MINK G FOXES, 1986 E d i t i o n ,  
S u p p l .  8. 

I n f o r m a t i o n  about pub1 ication f r o m  N a t i o n a l  Board of Fut- 
F a r m  O r g a n i z a t i o n s ,  Wiscons in ,  USA. 

N o r t h  A m e r i  an F u r b e a r e r s .  A C o n t e m p o r a r y  Reference. 
E d i t e d  b y  EugeneF.  Deems Jr., D u a n e  P u r s l e y .  

5. TAGUNG. ~ b e r  H a l t u n g  und K r a n k h e i t e n  d e r  P e l z t i e r e ,  
K a n i n c h e n  und H e i m t i e r .  Cel le,  30/8-1/9 1984. 
Deutsche ~ e t e r i n a r m e d i z i  n ische  GeseI I s c h a f t  E .V. 
Code 14-hl-F-0. 

NEW BOOKS 

THE WELFARE OF RANCH MINK. G.  de  Jonge, K .  Ca r l s t ead ,  P.R. 307 
Wiepkema. Code 14-1 1 - 1  0-1 2-M. 

OLD BOOK 

JAGQ UND NATUR. E. Ziemsen. 1926. Code 14-F. 31 0 

l i s t  of a d d r e s s e s  

k ATTENTION PLEASE k 
A t  the  b e g i n n i n g  o f  J a n u a r y  1987 t he  i n v o i c e  f o r  t he  1987-subscr ip t ions  

w i l l  b e  sent  o u t .  

P lease  note,  t h a t  t h e  s u b s c r i p t i o n  p r i c e  h a s  r a i s e d  t o  D k r .  420.- p r .  vo lume.  

We ask  y o u ,  p l ease ,  to  p a y  the i n v o i c e  p romp t .  
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THANK YOU FOR THE 

F IRST O YEARS 

MERRY CHR I STMAS 
NOTES 

SCIENTIFUR,  Vol. 10, No. 4, 1986. 

HAPPY NEW YEAR 

Dear  Readers,  Subscr i  b e r s ,  A d v e r t  i se rs  a n d  C o n t r i b u t o r s .  

DEAR A L L  SUPPORTERS OF THE I  NTERNAT I ONAL COMMUN l CAT ION AND CO- 

OPERATION REGARDING FUR ANIMAL PRODUCTION. 

T h a n k s  t o  you  SCIENTIFUR h a s  g r o w n  i n  a l l  respec ts  d u r i n g  t h e  f i r s t  ten 

y e a r s  o f  i t s  ex is tence .  T h a n k s  t o  you  i t  h a s  been b o t h  a g r e a t  p l e a s u r e  

a n d  v e r y  i n s p i r i n g  f o r  u s  i n  t h e  e d i t o r i a l  e n d  o f  o u r  common " c h i l d " ,  

SCIENTIFUR, b o r n  a s  a r e s u l t  o f  f r u i t f u l l  b r a i n  s t o r m i n g  a t  t h e  F i r s t  I n -  

t e r n a t i o n a l  S c i e n t i f i c  Congress i n  F u r  An ima l  P roduc t i on ,  H e l s i n k i  1976. 

R e a d i n g  the  Notes d u r i n g  t h e  ten  y e a r s  you  .today c a n  r e a l i z e  t h a t  y o u r  

e d i t o r  h a s  not  got  e v e r y  o f  h i s  a m b i t i o n s  r e g a r d i n g  SCIENTIFUR a n d  re-  

l a t e d  a c t i v i t i e s  f u l l f i l l e d .  There fo re ,  we hope f o r  p o s i t i v e  development  

a l s o  i n  t he  n e x t  decade o f  SCIENTIFUR1s ex is tence.  

I n  t h e  Notes of  t he  l a t e s t  i s s u e  of SCIENTIFUR we w r o t e  abou t  o u r  i n t en -  

t i o n s  o f  p r i n t i n g  t h e  j o u r n a l  i n  p ro fess iona l  way  f r o m  No. 1, 1987. I n  

s p i t e  o f  the  f a c t  t h a t  t h e  s u b s c r i p t i o n  r a t e  i s  r a i s e d  b y  20% we h a v e  to  

r e a l i z e  t h a t  o u r  economic s t a t e  do  no t  a l l o w  u s  t o  t a k e  t h e  s tep  i n  1987, 

b u t  somewhat p rog ress  w i  l  l h a p p e n  i n  t he  d i r e c t i o n  o f  b e t t e r  appea rance  

of  t h e  j o u r n a l ,  w h i c h  we hope  y o u  w i  I l  a p p r e c i a t e .  

As ment ioned  above  THE SUBSCRIPTION PRICE WILL  INCREASE BY 20%, FROM 

DMr. 350.- t o  Dk r .  420.- FROM JANUARY 1987. 

The  reason  f o r  i t  i s  i n c r e a s i n g  expenses e v e r y w h e r e  - b u t ,  a t  t he  same 

t ime we d r a w  y o u r  a t t e n t i o n  t o  t h e  f a c t  t h a t  t he  r a t e  h a s  been unchanged 

f o r  3 y e a r s .  SCIENTIFUR IS  S T I L L  A CHEAP AND A VERY EFFECTIVE WAY 

TO GET INFORMATION REGARDING SCIENCE AND PRODUCTION I N  THE LEADING 

FUR ANIMAL PRODUCING COUNTRIES AS WELL AS I T  IS THE ONLY INTERNA- 

T I  ONAL COMMUN I CAT ION CHANNEL I N TH I S RESPECT. 

Q 

The i n v o i c e  f o r  t h i s  s e r v i c e  - t h e  1987 s u b s c r i p t i o n  o f  SCIENTIFUR - w i l l  



be  sent to you a t  the v e r y  b e g i n n i n g  of the new year .  Hope fu l l y ,  you 

w i l l  execute i t  prompt, so ed  f o r  

b ies  t h a n  to  send out remin  

The year  1987 wi l  l  be the ye 

gress in F u r  Animal Product ion  go ing  on in  ~ a n a d a / U S A  on August  20th 

to  28th 1988 ( a s  mentioned in SCIENTIFUR, Vol. 9, No.3, p p  240-241). 

The a d v e r t i s i n g  of t h i s  4 th  Congress was w r i t t e n  b y  Mrs. A r l e n  V. Ker r ,  

execut ive  secre tary  of the Canad ian M ink  Breeders Associat ion. I  t  h u r t  

us  ve ry  much to l ea rn  t h a t  Mrs. A r l e n  V. has  d ied .  But  Mr.  Tony 

R ie tve ld  has  assumed us t h a t  the a r r a n  committee - a l t h o u g h  i t s  

losses - wi  I l  cont inue the programming of the congress. 

1987 w i l l  b e  the yea r  when the 2nd book pub l i shed  b y  SCIENTIFUR w i l l  

come out ,  namely the former mentioned one "Beauties o f  Farmed F u r  

An imals  - muta t ions  and  combinat ions"  o r  l' The Colour Genetics of Farmed 

F u r  Animals" ,  wh ich  wi l  l  be the Ccand inav ian t i t l e .  

T h i s  extremely a t t r a c t i v e  book wi l  l appear  i n  2 Scand inav ian  languages 

a n d  i n  Eng l i sh .  The E n g l i s h  ed i t i on  u l t imo  1987 - so i n d i v i d u a l s  as  wel l  

as  companies do not need to  use t h e i r  imag ina t ion  v e r y  much f o r  the abso- 

l u t e  exce l len t  present fo r  Chr is tmas 1987 and  every  e x h i b i t i o n s  r e g a r d i n g  

l i v e  an ima ls  o r  s k i n  d u r i n g  the  1987/88 season. We i n t e n d  to  send a fo lde r  

p resen t ing  the book, suggest ing  the  p r i c e  a n d  c o n t a i n i n g  a p reo rde r  s l i p  

a t  the  n e x t  issue of SC IENTI FUR. 
i 

Well, d e a r  readers ,  t h ings  a r e  s t i l l  go ing  on. We a r e  l ook ing  f o r w a r d  

to be  of se rv i ce  f o r  you a lso  d u r i n g  1987. 

At the same t ime we thank  you f o r  y o u r  suppor ts  in  d i f f e r e n t  ways,  many 

k i n d  words, o r a l l y  o r  w r i t t e n ,  d u r i n g  1986. We wish  a l l  of you a MERRY 

CHRISTMAS AND A HAPPY AND PHOCPEROUS NEW YEAR. 



Original Report 

The Cybernetic Concept as a 
Manner of Approach to the 
Technology of Fur Animal 
Breeding 

(Conceptul cibernetie ca mod de abordare a technologiei de 
crestere a animalelopr de blana) 

Romulus Gru& Dept. Agric. of State, I.A.S. Prejmer, judetul 
Brasov, Romania 

Summary 
I t  is presented one of the integrative concepts of the 
fur animal breeding field, shich, starting from the 
premises of its structuration in dynamics and comp- 
lex zooproductive ecosystems, puts into evidence its 
functional aspect linkid to dcescription of the lea- 
ding, regulation and selfregulation cybernetic me- 
chanisms. 

The complexity of the mechanisms was described 
through a model of possible correlations between the 
recent theories and interdisciplinary sciences, as well 
as through the analyses of the systemic structure 
and of the cybernetic dynamics of the fur animal eco- 
system. 

By the approach to the cybernetic concept, which 
constitutes a stage in the consolidation of the animal 
breeding manner of thinking in an informational me- 
aning, the work tries to direct the fur animal bree- 
ding conceptually towards the operational aspect of 
the problem, i.e. the one of optimisations on compu- 
ter. 

In the present stage of development of the fur ani- 
mal breeding, divided on specialities, it is often felt 
the need of an integral comprehension of the exploi- 
tation of these animal species. This integration may 
be done at the level of the individual biological sy- 
stem, at the populational one, or at the zooproduc- 
tive ecosystem level (7). Not to take into account the 
integrity of the fur animal organism, but also of the 
ecocystem to which these species belong, constitutes 
a big mistake, which can be corrected by appropria- 
ting the integrative concepts, as for example the cy- 
bernetic concept. 

Starting from the premises that cybernetics is not 
only the science of computers, but also the science of 
dynamic and complex systems, and considering that 

the k m a l  exploitation confounds itself with the exi- 
stence of the dynamic and complex zooproductive 
ecosystems, we try to consider the field of the fur an- 
imal breeding from integrative and systemic positi- 
ons, putting into evidence the functional aspect 
through the discription of the cybernetic and lea- 
ding mechanisms, the regulation and selfregulation 
ones (6). Also the present concept tries to direct the 
specialists towards the growth of the efficiency of 
their activity, under the conditions of replacing the 
natural thermodynamic equilibrium maintaining at 
the same time the ecological equilibrium (5, 7). 

The complexity of the approached phenomena be- 
ing extremely large, we are going only to initiate a 
certain point of view in order to clarify things and in 
search of the essences of the functioning. Thus the 
elaboration of the concept drew its characteristic ele- 
ments out of a group of new sciences and theories 
and especially out of the complex interrelation of 
these systems, which suggest the functiondity and 
the maintenance of the desired dynamic equilibrium. 

We consider that a articular meaning for the exp  
loitation of the fur animals have the theory of sy- 
stems, the theory of information and the more recent 
interdisciplinary sciences. They provide the functio- 
ning frame of the analysed system, but also the di- 
rection and the sphere of activity on hierarchical sy- 
stemic levels. A particular contribution to the estab- 
lishment of the conceptual frame have ecology, bioe- 
nergetics, zoometeorology which assure the applica- 
bility or the concretization of the action. All these, as 
well as the technics of processing of the furs under 
particular commercial conditions, provide the re- 
sponse of the analyzed system, its behaviour, as a 
reply given in an organized way to the disturbant 
factors. 



The fur animals framed in a zooproductive ecosy- 
stem offer an integrative and unitary manner of stu- 
dying the respective biosystem, making possible the 

." analysis of its functionality with the help of the cy- 
bernetic principles. The regulation and selfregylati- 
on mechanisms of the ecosystem aim to achieve the 
desired order under the conditions of the dynamic 
equilibrium or of the climax at  the ecosystem level, 
respectively to maintain the homeostasis at all the 
systemic levels (2, 3, 11). 

The feed-back circular or conceptual mechanism 
(positive or negative), which general by enriched the 
knowledge of the biological phenomena (1, 4, 8 etc.) 
offer the fur animal ecosystem the necessary support 
in order to achieve the respective control. Actually, 
the human factor achieves the control, this one being 
the regulating element necessary to optimize the fur 
production. Tha antropic factor, with its informatio- 
nal, calculating and command elements, is placed on 
the inverse connection loop (fig. 1). - - - . p - - - -- 
The circuits suggested in the figure - are characteris- 
tal to the feed-back circuits, because in the case of 
the zooproductive system of the fur animals, the is- 
sue sizes of the regulated system (S) will act upon the 
regulating system (R), so that the element R, control- 

ling the issue of the element S, may control its acti'vi- 
ty. The issue size y equals the transformation the 
regulated system (S) may have upon its entrance si- 
zes x +A x, i.e. y = S(x + AX). But as  AX equals the 
transformation the regulator R may transrnit to the 
y size, i .e .~x = Ry, then y = S(x + Ry), from which 

s 
y(1 -SR)=Sxandy=-  

1 - SR 
x, which constitutes in 

fact the fundamental ZLmula of the regulation 
through feed-back (8, 10). 

The regulation represents the process through 
which the fur animal ecosystem, as a cybernetic sy- 
stem, can oppose itself (temporarely at last) to the 
second principle of the thermodynarnics. I t  is the 
process through which the state of this biosystem 
acquires a certain independence confronted by the 
variations the entrance sizes and can assure the or- 
der of the system by reducing the disorder processes 
which take place in its frame (4, 9, 10). 
The regulator system R of the ecosystem in which 
are framed the fur animals disposes, besides of the 
connecting mechanisms, or the error compensation, 
of mechanisms used to prevent the errors. The mo- 
ment the commanding centre (R), of the feed-back me- 
chanism receives not only informations generated 

Fig. 1. The systemic structure and the cybernetic dynamics of the fur animal zooproductive 
ecos y stem. 
x - the multitude of entrances in the system. 
y - the multitude of outings from the system. 
R - regulating system. S - regulated system (the fur animal farm, as an element of the given 
ecosystem). p - disturbant factors. 



by the  variations . -- of - the -- regulated p- -- ele- 
ment (S), but also informations generated ny the di- 
sturbance elements (p), or the medium ones, which 
could act upon the regulated element (S), the feed- 
back mechanism - becomes - fag a-ed-before me- 
chanism, able not only to correct, but also to prevent 
the modifications of the regulated element (S). In the 
case of the feed-before mechanism the classical for- 

S 
mule by O. Lange becomes: y =mR xp, where p re- 

presents the informations generated by the distur- 
bance factors (7, 8, 10). 
For the organ level of the fur animals the feed-back 
mechanism has relatively been more studied at  pre- 
sent, but for the overindividual levels it is less 
known. 

In the case of the feed-before mechanism the pro- 
cessing becomes very complicated because this me- 
chanism has to anticipate the evolution of the pheno- 
mena, to elaborate variants, to simulate strategies 
and to choose the best one of them. We consider that 
in the fur animal ecosystem the antropic factor con- 
stitutes the element which achieves just these 
things. More precisely, man, receiving information 
not only from the regulated element (the farm with 
fur animal population), but also from all the 
disturbant- and medium factors, practicdy trans- 
forms the feed-back mechanism of the ecosystem in a 
feed-before mechanism. - -- -- . -- - - - - - - -  

At an ecosystem level the respective mechanisms 
may be called, due to the implications they generate, 
ecofeed-back and, respectively, ecofeed-before me- 
chanisms (6). The regulation of the ecosystem 
through these mechanisms may lead to an informati- 
ond hygiene (10) which addresses itself to the compo- 
nents of the fur animal ecosystem and, generally, to 
the medium. Because a medium which generates a 
too large quantity of information may uselessly re- 
quire many of a times the regulating mechanisms 
and especially those ment to protect the fur animals' 
organism. Therefore the corresponding regulation of 
the information leads to superior fur productions. 

Conclusions 
1. By the appropriation, at a first stage, of the con- 
cept of cybernetics, first of all for the biological and 
technical aspects, but also for the economical ones, 
with the help of which the technology of the fur ani- 
mal breeding can be approached, can be reached a su- 
perior stage which finally leads to the technics of mo- 
delation, finding new optimized solutions, highly ef- 
ficient, ment to improve the technologies of fur ani- 
mal breeding without deteriorating the medium, by 
processing the data with help of the computer. 

2. In order to understand the manner in which the 
regulating processes work and the manner in which 
the information is processed at all systemic levels of 
hierarchies of the ecosystem it is necessary a cyber- 
netic conception and even an informational metholo- 

gy, with the help of which can be discovered the - -- - - -- 
principles of organizing and work of the regulating 
and selfregulating mechanisms of the fur animal eco- 
system. The cybernetic conception, as a manner of 
approach to the fur animal breeding technology se- 
ems to be very suitable to the complexity of the phe- 
nomena we have to face and may lead to the improv- 
ement of the efficacy of our actions. 
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THE EFFECTS OF PHOTOPERIOD AND MELATONIN ON 
SERUM PROLACT IN  LEVELS OF MINK DUR ING THE AUTUMN MOLT. 

Jack Rose, Freder ick  Stormshak, James O ld f i e ld ,  John Ada i r .  

An exper iment  was conducted to determine the effects of a reduced d a i l y  
photoper iod a n d  exogenous melatonin on serum p ro lac t  i n  l eve ls  of m ink  
d u r i n g  the  autumn molt a n d  growth  o f  the w i n t e r  pelage. D u r i n g  the  l as t  
week o f  June, a d u l t  s tandard  d a r k  female mink  ( ~ u s t e l a  v i son )  were 
exposed to na tu ra1  changes i n  day  l eng th  ( con t ro l s )  , a reduced photoper iod  
of 6 h l i g h t :  18 h d a r k  (6L:18D) o r  exposure to n a t u r a l  changes in 
d a y l e n g t h  a n d  t reated w i t h  melatonin (10 mg) i n  a S i l a s t i c  imp lan t  
inser ted  subcutaneousl y over  the scapu l a r  area.  Beg inn ing Ju l  y  2, a n d  
c o n t i n u i n g  though October 22, b lood samples were col lected a t  n i n e  
b i  weekl y  i n t e r v a l s ,  a n d  serum p r o l a c t i n  concentrat ions were q u a n t i f i e d  b y  
a heterologous double a n t  ibody radio immunoassay.  Both reduced photo- 
p e r i o d  a n d  exogenous melatonin caused serum p ro lac t  i n  leve ls  to decl i n e  
r a p i d l y  a f t e r  mid-July, r e s u l t i n g  i n  concent ra t ions  t h a t  were s i g n i f i c a n t l y  
lower t h a n  those of cont ro ls  6 to 8 wk e a r l i e r .  These d a t a  suggest t h a t  
g rowth  o f  the  w in te r  pe lage of m ink  i s  s t r o n g l y  associated w i t h  d e c l i n i n g  
p r o l a c t i n  levels.  I t  appears  tha t  p a r t  of the photoper iodic- induced ef fects 
on f u r  g rowth  of the mink  a r e  mediated th rough  melatonin a n d  i t s  effects 
on p r o l a c t i n  synthesis and/or  secret ion. 

Fig. 2. Serum prolactin concentntions of adult standard dark female mink exposed to 
natural changes in daylength (controls), reduced photoperiod of 6 h light: 18 h dark (6L: 18D), 
or natura1 changes in daylength and treated with 10 mg melatonin, from June 26 to October 
22. 1980. Means were derived from triplicate determinations. Common estimates of the 
standard errors cxpressed as logarithmic transformed values were as follows: controls, 0.1234 
(N = 5); 6L: 18D, 0.088 (N = 7); and natural light plus melatonin treatment, 0.088 (N = 7). 

Journ. o f  P inea l  Research, 2, 13-19, 1985. 
2 f  igs. ,  24 references. Authors summary. 



SEASONAL CHANGES I N  ENERGY ECONOMY OF FARMED POLECATS 
AS EVALUATED BY BODY WE IGHT, FOOD INTAKE AND BEHAVIOURAL STRATEGY. 

Hannu Korhonen, M i k k o  H a r r i .  

An a n a l y s i s  o f  seasonal changes i n  energy budget  of the farmed polecat  
(Muste la  p u t o r i u s )  was performed i n  s u b a r c t i c  c l  imate. Cycl i c a l  v a r i a t i o n s  
were found i n  the  body weight of male polecats from maximum va lues  i n  
Februa ry  (2.1 k g )  to  minimum va lues  in June-July (1.5 k g ) .  There were 
o n l y  minor  seasonal changes i n  the  body weight  of females. There was a  
d i r e c t  r e l a t i o n s h i p  between body weight a n d  v o l u n t a r y  energy i n t a k e  on 
one h a n d  ( ~ 0 . 8 9 )  a n d  a n  inverse r e l a t i o n s h i p  between body weight  a n d  
locomotor act  i v i t y  (r=-0.88) on the o ther  hand.  Energy i n t a k e  was 
s i g n i f i c a n t l y  ( p  S 0.05) h i g h e r  d u r i n g  w i n t e r  (224 kca l /an ima l /day )  t h a n  
d u r i n g  summer (142 k c a l / a n i m a l / d a y ) .  Tota l  t ime spent ou ts ide  the  nest 
was a t  i t s  maximum d u r i n g  the w in te r  months (60 m in . /day ) .  The r e s u l t s  
suggest tha t  in male polecats,  changes i n  abso lu te  food i n t a k e  induce 
seasonal changes in body weight .  Seasonal changes i n  locomotor a c t i v i t y  
seem t o  be  less impor tant  in energy ba lance  r e g u l a t i o n .  The fac t  t h a t  the  
body weight of females showed o n l y  minor  seasonal v a r i a t i o n  suppor ts  the 
r o l e  of sexual  hormones i n  the cont ro l  of the  body weight .  

Mean bsdy weight, kg 

FIG. 5. Correlation between daily activity (e)  and energy intake (O).  respectively, and body weight in 
male polecats ( N = 6 ) .  Body weight represents changes from minimum values in June-July to maximum 
one in February. 

Phys io logy  C. Behav iou r ,  37, 5, 777-783, 1986 
4  tables,  5 f i gs . ,  29 references. Authors summary 



TEMPERATURE AS A REGULATOR OF ENERGY BUDGET I N  THE POLECAT. 

Hannu Korhonen, M i  k k o  H a r r i .  

The polecat  i s  a smal l  muste l id  species wh ich  Pays  h i g  energet ic  costs fo r  
b e i n g  long a n d  t h i n .  Because of i t s  small  body mass and  e longated body 
shape, i t s  sur face a r e a  i s  much greater  t h a n  t h a t  o f  a l a r g e r  o r  no rma l l y  
shaped mammal o f  the  same size. The i n s u l a t i v e  c a p a c i t y  of i t s  
shor t -ha i red  f u r  coat i s  low. Thus i t  h a s  to  sus ta in  a metabol ic  r a t e  
wh ich  i s  twice as  h i g h  as  that  est imated b y  i t s  body size. The lower 
c r i t i c a l  temperature o f  the  polecat i s  a l so  h i g h .  i.e. a round  + 24°C. That  
t h i s  species, i n  s p i t e  of these drawbacks,  copes wel l  i n  such subarc t i c  
cond i t i ons  as  e x i s t  i n  F i n l a n d ,  i s  s u r p r i s i n g  a n d  demonstrates i t s  
a d a p t i v i  ty .  

The polecat  i s ,  however, e x t r a o r d i n a r i l y  wel l  adap ted  to  co ld  c l imates a n d  
seasonal temperature a n d  food abundance f l uc tua t ions .  T h i s  i s  a r e s u l t  of 
seasonal changes i n  i t s  energy budget  wh ich  inc ludes a l t e r a t i o n s  of 
v o l u n t a r y  feed in take ,  body weight a n d  behavoura l  pa t te rns .  The nest 
p r o v i d e s  especial  I  y a n  important  microhab i  t a t  f o r  the polecat .  D u r i n g  
w i n t e r  i t  spends a r o u n d  23 hours of the d a y  i n s i d e  the nest.  Even i n  
summer i t  p r e f e r s  to s t a y  almost 12 hours  of the day  ins ide  the nest. 
While the nest i s  so wel l  insu la ted the polecat  copes b y  i t s  basa l  
metabol ic  r a t e  as  long as  i t  s tays  i ns ide  the  nest. Thus one c a n  
unders tand  why the  polecat  p re fers  the nest so eager l y .  

Body weight o f  the  male polecat i s  a t  i t s  h ighes t  d u r i n g  mid-win ter  (about  
2.1 k g ) ,  a n d  d u r i n g  s p r i n g  i t  d r a s t i c a l l y  dec l ines  reach ing  i t s  lowest 
d u r i n g  mid-summer (abou t  1.5 k g ) .  Th is  marked  seasonal change i n  i t s  
body mass m a i n l y  cons is ts  of changes i n  the amount of subcutaneous f a t  
reserves. Besides feed consumption, locomotor a c t i v i t y  of the polecat  i s  
seasona l  l y r e g u  l a ted.  By these two means the  polecat  i s  a b l e  to  
ef fect  i v e l  y m a n i p u l a t e  i t s  body mass seasonal l  y .  

.. .. .. .. 
Sopeutuminen j a  suo jautuminen k y  lmassa ympar is tossa 

l m a t u t k i m u ~ s s ~ m ~ o s i u m ,  15.-16.4 1986, Kuopio 
(Toim. M. H a r r i ,  H. Korhonen, O.  ~ a n n i n e n )  s. 14. 
1 tab le .  
I n  FINN. Authors summary. 

THE CHINCHILLA, 

(Ch inch i l l a )  

E. I  senbugel.  

A comprehensive a n d  wel l  i l l u s t r a t e d  compendium of diseases i n  Ch inch i  l  l a .  

He imt ie rk rankhe i  ten b y  E. Isenbugel C W. F r a n k .  S tu t tga r t ,  German 
Federa l  Republ ic ,  Ve r lag  Eugen Ulmer, 99-117, 1985. 
18 f igs. ,  41 references (on p p  158-159). 
I n  GERM. Abs t rac t  : G. Jargensen. 

CALCANEA O F  MEMBERC O F  THE MUSTEL IDAE. 
PART I ,  MUSTEL I NAE. 

Howard J. Sta ins.  

The calcanea of 20 spp. ( 7  genera) ( E i r a  b a r b a r a ,  Ga l i c t i s  V i t t a t a ,  G. 
c u j a ,  Gulo gu lo ,  Mar tes  amer icana,  M. f l a v i g a l a ,  M. fo ina ,  M. martes, M. 



penna t i ,  M. z i b e l l i n a ,  M. a l t a i c a ,  M. erminea, M. f r e n a t a ,  M. n i v a l i s ,  
M. n i g r i p e s ,  M. p u t o r i u s ,  M. s i b i r i c a ,  M. vison, P o e c i l i c t i s  l y b i c a  and  
Poeci logale ,a lb inucha)  of members of the Muste l inae a r e  descr ibed and  
compared. Al l species h a v e  a wel l-developed t roch lea r  process a n d  
sustentaculum. The a n t e r i o r  a r t i c u l a r  sur face i s  absent  i n  14 of the 20 
spp. ( a l l  Mustela and  most Mar tes ) .  The genera Martes a n d  Muste la a r e  
much a l i k e  except fo r  size. G a l i c t i s  i s  the most a b e r r a n t ,  approached 
most c losely b y  Poec i l i c t i s .  Poeci logale i s  close to Muste la ;  E i r a  a n d  Gulo 
close to Martes. 

1970 C A L C A N E A  OP M U S T E L I D S  
2JV 

kigure l .  Right calcanea o€ mcmben of thc Mustelinae. a, Murlelo niralis; b. and c, laleral 
views; d ,  M .  erirtiirro; c. M .  olraicu; f, M. frenoia; g, Porcilic~ir Iybicn; h, M .  ttiiriprs; i.  hl. 
~ibcrlca; j, M .  i iron; k. Poecilogole albinucho: I, Goliclis cuja: m. C .  iilrura: n. Maries nilirri- 
cona; o. M .  marris; p. Afurr~lu putoriitr; q, Morles flai~isttlo; r, M .  foina; s. M .  zibrllina; l, 
Eira borboro; u, M .  peiinatnii; v. C u l o  gulo. 

B u l l .  South C a l i f .  Acad. %i . ,  75, 3, 1976 (Recd. 1977) 237-248, 1976. 
1 f i g . ,  2 tables.  D I M I D I - a i x t r a c t .  

ECOLOGY OF THE STONE MARTEN IN ALSACE FRANCE. 
(Ecologie de la Fouine en Alsace) 

Antonie Waechter. 

The genus Martes i n  Western Europe i s  represented b y  two species: Martes 
mar tes  L .  a n d  Martes f o i n a  E r x l . ,  which cannot be  e a s i l y  d i f f e renc ia ted  
e x t e r n a l l  y .  

A be t te r  descr ip t ion  of the  eco log ica l  n i che  of the Stone mar ten i s  therefore 
at tempted based upon f i e l d  observat ions  i n  Alsace, as  wel l  as  upon some 
l a b o r a t o r y  observat  ions o f  b e h a v i o r .  

Whi ls t  martens a r e  r e s t r i c l e d  to wooded areas,  ctone mar tens  a r e  found 
o n l y  i n  a n d  a round  v i l l a g e s  a n d  q u a r r i e s :  95.2% of the  t r a p p e d  an imals  
were taken a t  less than  500 meters from the las t  house of the  v i l l a g e .  
The Stone mar ten i s  f o u n d  in almost a l l  u r b a n i z e d  A l s a t i a n  areas, 
i n c l u d i n g  sorne c i t i es .  The Stone mar ten i n h a b i t s  v i  l l a g e  barns ,  
stone-heaps o r  even abandoned bu r rows  made b y  o ther  species. The 
a v a i  l a b i  l  i t y  of poss ib le  h a b i t a t s  a p p a r e n t l y  f i xes  the cei  l  i n g  of popu la t i on  
s ize in the s tudy  area.  The Stone mar ten preference f o r  s tony h a b i t a t s  i n  
d u  Caroux (Southern F rance)  the  Stone marten does not  depend upon the 
presence of human dwel l ings .  



The ave rage  size of the  Stone m a r t e n ' s  home r a n g e  i n  A lsace i s  80 
hectares.  Wi th in  th i s  range ,  the p r i c i p a l  a n d  secundary l a i r s ,  a s  wel l  as 
" h u n t i n g  grounds" and  defecat ion p laces a r e  to be found. 

The s tudy  of scats col lected i n  the f i e l d ,  as wel l  a s  "ca fe tar ia  
exper iments"  i n  the l abo ra to ry ,  i nd i ca te  tha t  the Stone mar ten i s  
oppor tun is t i c ,  e x p l o i t i n g  those foods wh ich  a r e  most abundan t  a t  a n y  g iven 
p e r i o d  of time. I n  Alsace, c h i c k e n ' s  eggs can loca l l y  account f o r  u p  to 
90% a t  the c a l o r i c  i n take  i n  June a n d  J u l y ;  be r r i es  a n d  f r u i t s  form the 
staplefood i n  summer, whereas smal l  mammals a r e  mostly eaten i n  w in te r .  

Te r re  Vie, 29, 3, 1975 (Recd. 1976) 399-457, 1975. 
18 tab les ,  24 f i gs . ,  30 references. 
I n  FREN. Summary i n  ENGL. Au tho r '  s summary. 

ON THE RELATION OF THE DISTRIBUTION OF MARTENS (SUBGENUS 
MARIES PINEL)  I N  THE USSR TO BIOCLIMATIC FACTORS. 

O HAJIErAHUH APEAJIOB P A 3 H b I X  BMAOB Pi.OAPOAA KYMCIU 
( M A R T E S  PINEL) B CCCP 

N.N. Bakeev. 

I n  the  European p a r t  of the  USSR the n o r t h w a r d  a n d  eastward  d i s t r i b u t i o n  
of the thermophi l i c  stone marten,  M. fo ina  E rx I . ,  i s  I im i ted  b y  w in te r  
co ld ;  the  boundary  of i t s  r a n g e  coinc ides w i t h  the January  isotherm of 
-10' C a n d  the iso l ines of several  other  meteorological indices.  The p ine  
marten,  M. martes L . ,  a n d  i n  p a r t i c u l a r  the sable, M. z i b e l l  i n a  L . ,  a re  
c o l d  l o v i n g  species. The southern l i m i t s  of t h e i r  ranges a r e  determined 
b y  the ef fect  i v e  summer a i r  temperatures. Therefore i n southern  l a t i  tudes 
the sab le  a n d  the p i n e  mar ten l i v e  i n  a lp ine ,  p redominan t l y  d a r k  
con i fe rous t a i g a  forests w i t h  a r e l a t i v e l  y  colder  c l  irnate. 

B y u l l .  Mosk. O-VA I s p y t  P r i r .  Otd. B io l .  77, 2, 5-15, 1972. 
2 f i gs . ,  1 tab le ,  33 references. 
In  RUSS. Summary in ENGL. Author  ' c summary. 

ON THE OVERLAPPING OF THE RANGES QF DIFFERENT SPECIES 
OF MARTES PINEL I N  THE USSR. 

O HAJIErAHMU APEAJIOB P A 3 H b l X  BMHOB H O A P O A A  KYHMU 
( M A R T E S  PINEL) B CCCP 

N.N. Bakeev, Yu N. Bakeev. 

I n  the  USR the subgenus Martes P ine l  i s  represented b y  three species w i t h  
w ide zones of co inc id ing  h a b i t a t s :  Martes z i b e l l i n a ,  M. mar tes  a n d  M. 
f o ina .  A coexistence of M. z i b e l l i n a  a n d  M. martes i s  observed bo th  i n  
the pessimum zone a t  the  n o r t h e r n  boundar ies  of t h e i r  ranges,  where both 
species a r e  represented b y  smal l  pou la t ions .  I n  the opt imum zone the 
popu la t i ons  of these species have  separa te  h a b i  tats .  

M. martes a n d  M. fo ina  a r e  species r e l a t i v e l  y  d i s t a n t  p h y  logenet ica l  l y  and 
occupy d i f f e ren t  n iches;  they a r e  encountered on the same l o c a l i t i e s  i n  the 
Caucasus a n d  the European p a r t  of the USSR, i n  the zone opt imum f o r  both 
species. 

B y u l l .  Mosk. Obshchest I s p y t .  P r i r .  Otd. Bio l . ,  75, 2, 27-37, 1970 
5 tab les ,  24 references. 
I n  RUSS. Summary i n  ENGL. Au tho rs '  summary. 



THE CTONE MARTEN (MARTES FOINA) AND THE P I N E  MARTEN 
(MARTES MARTES) IN THE VORONEZH BBLAST. 

L . S .  Ryabov.  

Only one f i n d i n g  of the sione marten h a s  been repor ted  i n  the Voronezh 
ob las t  between 1919 a n d  1957. Today martens of bo th  species a r e  
successfuI I  y ex tend ing  t h e i r  range  on t h i s  t e r r i t o r y .  The eastern 
boundary  of the stone marten has  sh i f t ed  eastward  a n d  seems to l i e  now 
beyond the  l i m i t s  of the ob las t .  Due to the pro tec t ion  a n d  
underexp lo i ta t i on  of p i n e  martens, they have  increased i n  number a n d  a r e  
w ide ly  p o p u l a t i n g  smal1 woods a n d  s t r i p s  of forests. Stone martens 
penet ra te  i n  v i l l a g e s  a n d  towns: i n  Voronezh they occur i n  g a r r e t s  of h i g h  
b u i l d i n g s ,  where they p r e y  on doves. 

B y u l l .  Mosk. O-VA I s p y t  P r i r .  Otd. B io l .  81,4, 24-37, 1976. 
3 f igs . ,  1 1  references. A u t h o r ' s  summary 
I  n RUSS. Summary in ENGL. 

ON THE BYGONE DISTRIBUTION OF SABLES I N  EUROPEAN RUSCIA. 

O EMJIOIM PACIIPOCTPAHEHMM C060JIR 
B EBPOIIEPICKOPI POCCMM 

N.G. Grakov.  

A c r i t i c a l  a n a l y s i s  i s  g i v e n  og the bygone' d i s t r i b u t i o n  of sables in the 
European p a r t  of the USSR, i n c l u d i n g  the  d i s t r i b u t i o n  of i n d i v i d u a l s  w i t h  
t r a i t s  of sab le  - p i n e  marten h y b r i d s ,  in mar ten popu la t ions .  The 
in format ion  on t h e  occurrence of sables i n  L i t h u a n i a  a n d  cen t ra l  Russia i s  
recognised a s  unconv inc ing .  

The r a n g e  of sables i n  Europe was conf ined i n  the pas t  to the t e r r i t o r i e s  
o f  the present  A rkhange lsk  ob las t .  Komi ASSR a n d  no r the rn  h a l f  of the 
Permsk ob las t ,  p resumably  a lso the n o r t h  of the  K a r e l i a n  ASSR a n d  
southwestern p a r t  of the Kola pen incu la .  S t ray  sables may have  
penet ra ted cons iderab l  y f a r t h e r  westwards a n d  southwards,  g i v i n g  r i s e  to 
temporaty i so la ted  micropopulat ions.  D u r i n g  the  VI I  1 - 1  I  I  cc. B. C .  the 
sable may have  i n h a b i t e d  the reg ion  of the  r. Kama, ex tend ing  southwest- 
wards  to  the  mouth o f  the r. Vya tka .  

B y u l l .  Mosk. O-Va I s p y t .  P r i r .  Otd. B io l . ,  79, 1 ,  31-41, 1974. 
40 references. A u t h o r ' s  summary. 
I n  RUSS. Summary I n  ENGL. 

RELATIONCHIP BETWEEN FOOD HABITS AND ACTIVTY PATTERNS 
OF P I N E  MARTENS. 

Wi l l i am J.  Z i e l i n s k i ,  Wayne D. Spencer, Reg ina ld  R. B a r r e t t .  

P ine  mar tens  (Mar tes  Amer icana) consume a v a r i e t y  of food types a n n u a l l y  
b u t  seasonal f o r a g i n g  i s  r e s t r i c t e d  to a subset of a v a i l a b l e  p r e y .  Winter  
foods i n c l u d e  ch ickarees (Tamiasc iurus  doug l a s t  i i ) , voles (Micro tus  spp. ) 
snowshoe h a r e s  (Lepus amer icanus)  , a n d  f l  y i n g  s q u i r r e l s  (Glaucomys 
s a b r i n u s ) ,  whereas ground-dwel I  i n g  s c i u r i d s  (Spermophi l us  spp. a n d  
Eutamias  spp.) comprise the b u l k  of the d i e t  d u r i n g  the remainder  of the 
year .  A c t i v i t y  a l so  i s  v a r i a b l e  b y  season, w i t h  martens f o r a g i n g  a t  n i g h t  



d u r i n g  w in te r  a n d  b y  d a y  d u r i n g  summer. Seasonal marten a c t i v i t y  does 
not appear  associated wi  t h  opt imal  ambient temperature b u t  ins tead 
appears synchronized w i t h  the a c t i v i t y  of p rey .  

SEP NOV JAN MAR MAY J U L  SEP NOV J A N  MAR 
OCT DEC FEB APR JUN AUG OCT DEC F E 0  APR 

PERCENT ACTIVE F IXES 

(1.0-30 m= 31-60 m= 61-100 

Fic. 2. Die1 activity of rnarteiis at Sagelirri Creek froiri July 1979-Septeiriber 1980 (I'acific Standard 
Time). The  four columris on the right duplicate the four on the laft and are iricluded for continuity. 
Undulating lines indicate approxiniate time of sunrise arid siinset and qiiestion niarks cleirotr cells with 
instifficient data. 

J. Mamm. 64, 3, 387-396, 1983. 
3 f i gs .  2 tables,  46 references. Authnrs i  summary. 

SEX-RELATED DIFFERENCE5 IN THE DEVELOPMENT, SIZE AND PROPORTIONS 
OF THE SKULL IN THE PINE MARTEN MARTES MARTES L.  

(MAMMAL IA , MUSTEL I DAE ) . 
PIOJIIOBblE PA3AHYUIR B PA3BEITMU, PA3MEPAX U 

HPOPIOPUURX YEPEPIA JIECHO&II KYWWUbi 
MARTES NIARTES L. (MAMMALIA, MUSTELIDAE) 

O.L. Rossolimo, I  .J. Pav l i nov .  

Not iceab le  sex-re lated dif ferences i n  g rowth  r a t e  were discovered w i t h i  n 
the age i n t e r v a l  0-1 ; the values of n e a r l y  a l l  charac ters  changes more 
in tens ive ly  i n  females than i n  males. The sex-related d i f ferences i n  
absolute measurements a r e  r e l i a b l e  f o r  a l l  cha rac te rs  a t  a level  of 
s ign i f i cance  of 0.01, d u r i n g  the whole pe r iod  under  considerat ion.  A 
decrease of sex-re lated dif ferences was observed fo r  a number of 
charac ters  from the O to the 1 age group w i t h  a subsequent increase 
towards the 2, 3 groups.  The sex-re lated changes i n  s k u l l  ind ices  a r e  
most pronounced i n  the O groups: the s k u l l  of the females i s  more i n f a n t i l e  
than  the s k u l l  of males i n  a l l  the indices.  I n  o lde r  age g roups  the 
con f igu ra t ion  of the  female s k u l l  i s  near  to t h a t  of  the male s k u l l .  

B y u l l .  Mosk. O-Va I s p y t .  P r i r .  Otd. B io l . ,  79, 6, 23-35, 1974. 
3 tables. 3 f i gs . ,  15 references. Authors i  summary, 
I n  RUSS. Summary i n  ENGL. 



AGE-RELATED CHANGES I N  THE SKULL CHARACTERS OF MARTES MARTES L. 
(MAMMALIA:MUSTELIDAE) IN THE POSTNATAL PERIOD: 

BO3PACTHbIE U3MEHEHUR S E P E l l A  JIECHOU KYHUUbI  
MARTES MARTES D. 

(MAMMALIA: MUSTELIDAE)  B n 0 3 n H E M  nOCTHATAJlbHOM 
i i E P U O A E  PA3BNTHR 

I .  Ya. Pav l i nov .  

Age-related changes a r e  most pronounced i n  the cha rac te rs  associated w i t h  
the mast icatory appara tus .  The development of these charac te rs  has  a 
three-four phase p e r i o d i c i  t y :  a n  accelerat ion of t h e i r  age- re la ted changes 
i s  observed a t  the age of 6-8 years.  The development of a l l  o ther  
cha rac te rs  i s  two-phasic, w i t h  a complete cessat ion of g rowth  a t  the age 
of 3-4 years. The h e i g h t  a n d  b read th  of the dome as we l l  as of the 
c a p a c i t y  of the b r a i n  case abso lu te ly  decrease w i t h  age. The p e c u l i a r i t i e s  
of development observed i n  the  charac ters  of the temporal complex seem to 
be  associated w i t h  the  dynamics  of temporal muscles a c t i v i t y .  

B y u l l .  Mosk. O-Va I s p y t .  P r i r .  Otd. Bio l . ,  82, 5, 33-50, 1977. 
1 f i g . ,  2 tables,  22 references. A u t h o r ' s  summary. 
I n  RUSS. Summary in ENGL. 

ANOMAL IES OF SKULL STRUCTURE I N  THE PINE MARTEN (MARTES MARTES L. ) .  

AHOMAJIMM B CTPOEHMM 'IEPEllA JIECHOR KYHMUbl 
(MARTES MARTES L.) 

J .  Ya. P a v l i n o v .  

Twelve d i f f e ren t  anomal ies were d iscovered i n  the s k u l l  of the p i n e  
mar ten;  they occurred i n  11.7% of a l l  the s k u l l s  examined a n d  14% of the 
anomalous s k u l l s  h a d  two o r  more defects. Teratogenic an ima l ies  a r e  more 
f requent  i n  males, anomal ies of pathogenic o r i g i n  a r e  e q u a l l y  f requent  i n  
bo th  sexes. The f requency of anomal ies increases w i  t h  age, p a r t  i c u l a r l  y 
i n  males. The causes of the appearance of con juga te  anomalies, the 
importance of anomalies a s  a fac to r  i n  m o r t a l i t y  r a t e ,  a r e  discussed. 

B y u l l .  Mosk. O-Va I s p y t .  P r i r .  Otd. Bio l . ,  85, 1 ,  30-36, 1980. 
1 tab le ,  7 references. Authors '  summary. 
I  n RUSS. Summary i n  ENGL. 

VAR I AB I L I TY OF THE SAG I TTAL CREST (CR I STA SAG I TTAL I S EXTERNA) 
ON THE SKULL OF THE P INE  MARTEN (MARTES MARTES L . ) .  

M3MEHY MBOCTb CTPEJIOBMAHOrO TPEGHFI 
(CRISTA SAGITTALIS EXTERNA) HA YEPEIIE 

I .  Ya. P a v l i n o v .  JIECHOR KYHMUbI 

The s a g i t t a l  crest  of p i n e  mar tens  v a r i e s  v e r y  w i d e l y  bo th  in degree and  
mode of development. The i n d i v i d u a l  v a r i a b i l i t y  of the crest  i s  h ighest  
d u r i n g  the pe r iod  of i t s  i n tens i ve  format ion.  Three types of crest  
development a r e  recognised i n  males and  two types i n  females. The 
recogn ised types a r e  not random v a r i a t  ions w i  t h  i n each separate age 
group,  b u t  fo l low the  genera l  p a t t e r n  of development of the  i n i t i a l  j u v e n i l e  
t ype  o f  temporal r i d g e s  s t r u c t u r e  i n  the age group 0. 

B y u l l .  Mosk. O-va I s p y t .  P r i r .  Otd. Bio l . ,  81, 1 ,  28-33, 1976. 
2 f igs .  , 4 references. Au tho r '  s summary. 
I  n RUSS. Summary i n  ENGL. 



SOME FEATURES OF THE LOCOMOTOR ORGANS OF MARTES MAWTES L. 
ASSOCIATED WITH THE MODE OF L I  FE .  

HEMOTOPbIE OCOGEHHOCTW OPrAHOB ABMXEHMR 
JrECHOi?i KYHUUbl (MARTET MARTESiL. )  

B CBR3U C 0 6 P A 3 0 M  X M 3 H M  
I .  I .  Sokolov, A.S. Sokolov. 

Among the representa t ives  of the f a m i l y  Muste l idae the  p i n e  mar ten i s  the 
best adapted to  a n  a r b o r e a l  mode of l i f e .  As compared w i t h  the European 
polecat  (Mutela p u t o r i u s  L . ) ,  a t y p i c a l  g round species of the same fami l y ,  
the  p i n e  marten has  a number of features of cons t i t u t i on ,  poscran ia l  
skeleton and  muscle associated w i t h  the a b i l i t y  of t h i s  an ima l  to c l imb,  
jump a n d  move i n  the c rowns of the trees. H a v i n g  the same number of 
ve r teb rae  as  the polecat ,  the  marten i s  charac ter ised b y  a shor t  thorax ,  
a n d  e longated lo ins  wh ich  increase the f l e x i b i l i t y  of i t s  body.  When 
jump ing  i t s  long t a i l  p l a y s  the p a r t  of pa rachu te  a n d  r u d d e r .  The 
ex t remi t i tes ,  i n  p a r t i c u l a r  the h i n d  l imbs, longer t h a n  i n  o ther  ground 
species, a r e  f a v o r a b l e  to f a s t  r u n n i n g  and  leap ing.  The h i g h  degree of 
d i f f e r e n t i a t i o n  of l imb muscles a n d  espec ia l l y  of the chest muscles assures 
a g rea t  v a r i e t y  of movements. 

B y u l l .  Mosk O-va I s p y t .  P r i r .  Otd.Bio l . ,  76, 6, 40-51, 1971. 
6 tab les ,  18 references. Authors l  summary. 
I n  RUSS. Summary in ENGL. 

DENTAL ABNORMAL I T I E S  I N  THE P I N E  MARTEN, MARTES MARTES ( L .  ) 
(CARN I VORA, MUSTEL I DAE FROM POLAND. 

Mieczyslaw Wolsan. 

Dental  abnormal i t ies  found  i n  8 out  of 220 s k u l l s  of p i n e  martens from 
Po land  a r e  descr ibed a n  at tempts a r e  made to e x p l a i n  t h e i r  occurrence. 

Zool. Anz.,  Jena, 213, 1/2, 119-127, 1984. 
1 tab le ,  6 f i gs . ,  28 references. A u t h o r l s  abs t rac t .  
I n  ENGL. Summary i n  GERM. 

ON THE P I N E  MARTEN (MARTES MARTES) OF SARDINIA. 

(Uber  d e n  Baurnrnarder (Mar tes  mar tes )  s a r d i n i e n s ) .  

R.  Hut te rer ,  Ade lhe id  Geraets. 

Recent records o f  the p i n e  mar ten from S a r d i n i a  con f i rm  t h a t  t he  species i s  
d i s t r i b u t e d  i n  the h i g h l a n d s  of the i s land .  The mar ten l i v e s  i n  dense 
macch ia  impenetrable to man and  areas of cork  oaks. Some measurements 
a n d  comments on the co lo ra t i on  of the pe lage a r e  g i v e n ,  as  wel l  as a 
summary of the  known records .  Con t ra ry  to the d iagnos is  g i v e n  b y  M i l l e r  
(1912), the subspecies Mar tes  m. l a t i no rum Bar re t t -Hami l ton ,  1904 i s  
cha rac te r i zed  b y  ve ry  d a r k  f u r  a n d  a b i g  orange t h r o a t  pa tch .  

Z. ~ a u ~ t i e r k u n d e ,  43, 374-380, 1978. 
2 f igs .  , 15 references. Au tho rs '  a b s t r a c t  . 
I  n GERM. Summary i n  ENGL, ITAL. 

THE COMPARATIVE ECOLOGY OF COASTAL, R IVERINE AND LACUSTRINE 
MINK MUSTELA VISON I N  BRITAIN.  

Nige l  Dunstone, J .D.S. B i r k s .  



Aspects of the ecology of f e r a l  Amer ican mink  a r e  compared f o r  three 
waters ide  h a b i t a t s :  a rocky  sea-coast, a n  o l i go t roph ic  r i v e r ,  a n d  a n  
eu t roph ic  lake.  The popu la t ion  dens i t y  of mink  was greatest on the  rocky  
coast,  a n d  least  on the o l i go t roph ic  r i v e r .  The observed d i f fe rences may 
b e  exp la ined  b y  v a r i a t i o n s  i n  the  d i e t ,  home r a n g e  size a n d  den-use of 
m ink  between each h a b i  ta t .  
Z e i t s c h r i f t  fur angewandte Zoologie, Bert i n ,  72, 1/2, 59-70, 1985. 
4 f i gs . ,  4 tab les ,  24 references. 
In ENGL. Summary i n  GERM. Authors '  summary. 



NEW FORMS OF HEREDITARY TYROSIbIEMIA TYPE I I I N  MINK: 
HEPAT IC  TYROCI NE AM INOTRANCFERACE DEFECT. 

Knud Chr is tensen,  Per Henriksen, H i lmer Sarensen. 

Three d i f f e r e n t  forms of h e r i d i t a r y  ty ros inemia  t ype  I  I ,  w i t h  some of the 
features descr ibed f o r  the R ichner -Hanhar t ' s  syndrome, occur  in m ink  
(Muste la v i s o n  Schreb. ) . These d i so rde rs  a r e  i nhe r i t ed  as  s imple  
autosoma I  recessive characters.  The ma in  symptoms of the diseases a r e  
watery d u l l  eyes, f requent  u r i n a t i o n ,  a l t e r a t i o n  of the h a i r / s k i n  on the 
toes a n d  a h i g h l y  e levated level of t y ros ine  in blood and  u r i n e .  An 
enzyme defect in hepat ic  ty ros ine  aminot rans ferase (EC 2.6.1.5) i s  
considered a s  the reason of these three forms of the m ink  disease. 
Dif ferences between these forms of hered i  t a r y  tyros inemi a i n  m i n k  now 
descr ibed l i e  among other  th ings  i n  the t ime of onset, d u r a t i o n  a n d  
sever i ty  o f  the  disease. 

Fig. I .  Genea1ogic;tl diagram of diseased mink in the years 1979 arid 1980. A square re- 
preseiits a male and a circlc represents a female. Thc male 72.1 was bought from a farni 
where tlie "eurl!, r\ye" of the disease had occurred. so the carriers in tiie left side of the 
diagram arc supposed to liave the gene of the "~rir ly  !ype" of the disease. Thcy are niar- 
ked with black in the right side of their symbol. 

The animals in the right side of the diagram are supposed to  be carriers of nnother 
gene which has existed in the farm for a long period. Thesc animals are marked with 
black in the upper haif of the symbol. 

Animals having the "ititertnedia!e type" of the disease are supposed to have 110th ge- 
nes. which are symbolized with black both ir1 the topand in the right side of the symbol. 

Symbols for anim;ils having the "ecrrly !ypr" of the disease are cornpletely blitck 
(CRISTENSEN et al. 1979). 

Hered i tas,  104, 21 5-222, 1986. 
1 f i g . ,  4  tab les ,  30 references. Au tho rs '  summary. 

HYBR I D I Z A T  ION OF SABLE AND P I N E  MARTEN. 

N.N. Grakov.  

H y b r i d s  were ob ta ined  f rom cross ing o f  female mar ten and  male sab le  b u t  
not from rec ip roca l  crosses. The h y b r i d s  a r e  capab le  of normal  p a i r i n g  
between themselves a n d  w i t h  the i n i t i a l  forms, b u t  o f f s p r i n g  i s  known on ly  
from c ross ings  of female k i d u s  w i t h  male marten.  Male h y b r i d s  a r e  
assumed t o  b e  s t e r i l e .  Heterosis i n  inherent  b u t  i n  the shape o f  bones the 

. .  . - , . . ,  , . , .  . .  



h y b r i d s  d i f f e r e d  b u t  l i t t l e  from p i n e  martens a n d  sables.  H y b r i d i z a t i o n  i s  
no t  in f requent  i n  na tu re ,  i t  i s  the cause of the polymorphism of sables 
a n d  martens i n  the  U r a l s  a n d  ad jacent  regions.  

B y u l l .  Mosk. O-Va I s p y t .  P r i r .  Otd. Bio l . ,  81, 6, 5-15, 1976. 
1 tab le ,  30 references. Au tho r '  s summary. 
I n  RUCC. Summary i n  ENGL. 

COME ASPECTS O F  SPAT I AL D I FFERENT I A T  ION QF MAMMAL POPULAT ION 
WITH SPECIAL REFERENCE TO MARTES MARTEC. 

HEMCbTBPblE AGnEKTbi flPOCTPAWCTBEHMOA 
WEa@@EPEHUBaPOBYM WACEJIEHCIII A~JIEKORMTA~OUIJHX 

HA PIPHMEPE n E G I l O n  K3'NbllUbl (NIARTES MARTES) 

S.P. Maumov, N.N. Rukovsky .  

On the  Onega Pen insu la ,  martens i n  reg ions  w i t h  predominance of spruce 
o r  p i n e  forests be long to  two d i f f e ren t  popu la t i ons .  They d i f f e r  i n  the  
dens i t y  of popu la t i on ,  s ize of home ranges,  cha rac te r  of u t i l i z a t i o n  o f  
t e r r i t o r y  and pecu l  i a r i t i e s  of feeding.  I n  reg ions  w i t h  in tens ive  h u n t i n g ,  
the  age cornposition of martens chanyes b y  w i n t e r  a t  t he  expense of 
r e g u l a r  immigra t ion  of young i n d i v i d u a l s  from reg ions  w i thout  h u n t i n g .  
There a r e  7 y e a r l i n g s  p e r  1 a d u l t  female" what  exceeds twice the po ten t ia l  
fecund i  ty .  

Zool. Zh. 51, 12, 1879-1874, 1972. 
20 r e f  erences. 
I  n RUCC. Summary i n  ENGL. 

Au tho rs '  summai-y . 

PELT QUIALITY I N  ARCTIC FQX X RED FOX HYBR IDS. 

N. I .  Sy rn i kov .  

The h y b r i d s  were ob ta ined  f rom inseminat ion of a r c t i c  fox  females w i t h  r e d  

fox  semen. Most t r a i t s  i n  the h y b r i d s  were in termedia te  to those of the 
p a r e n t  species, b u t  there  was poss ib l y  some heterosis f o r  body weight.  
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Original Report 

Recent Male Mink Reproduction 
Studies and some Prospects 
for the Future 

Christer Sundqvist, Department of Biology, Abo Akademi, Turku, Finland 

Introduction 
This paper presents a summary of male mink 
reproduction studies. Instead of being a critical 
and comprehensive review, the paper is inten- 
ded to be a brief description of recent mink in- 
vestigations. Interested readers, needing more 
information, should consult the appropriate r e  
ferences. The references were taken from a da- 
tabase, and run on an IBM PC (1, 2). 

Male mink infertility problems 
One problem of essential economic importance 
in the breeding work of mink is the presence of 
infertile males. This condition has been descri- 
bed by many investigators since the 1960's. 
During the 1980's male mink infertility has be- 
en further characterized. For example, breeding 
for mink with an extremely dark fur, with poly- 
genes for darker pigmentation, has generated a 
colony of mink wherein 20-30% of the males are 
infertile (3-7). In this mink color variety high in- 
cidences of orchitis andlor aspermatogenesis 
with testicular sperm antigen-antibody comple- 
xes could be found (3, 8). The extremely dark 
mink is an interesting model of naturally occur- 
ring orchitis (9). Recently it has been found that 
the blood-testis barrier, normally seperating se- 
miniferous tubules into an adluminal (contai- 
ning spermatocytes and spermatids) and a ba- 
sal compartment (containing spermatogonia), 
is totally broken down during testicular regres- 
sion (10). This could be the anatomical explana- 
tion for frequent occurrence of testicular au- 
toimmune disease in mink. Increased testicular 
levels of the blood-testis barrier altering sub- 
stance, histarnine, has been reported (1 1). 

Finding the causal relationship between the 
breakdown of the blood-testis barrier and the 
occurrence of immunopathologic problems 
should be more thoroughly investigated in the 

future. In authors laboratory some neuropepti- 
des have been detected with immunocytochemi- 
cal studies in mink testicular tissue (Fagerhed, 
Gustafsson & Sundqvist, unpublished). We ha- 
ve used the PAP-method to demonstrate GH, 
oxytocin, ACTH, vasopressin and prolactin. 
The functional role of these substances in seve- 
re testicular disturbances will soon be evalua- 
ted. 

Methods have been developed far assaying 
mink male infertility. The old methods, sperm 
test and testicular palpation, have been the 
subjects of various investigations (12-1 9). The- 
se methods are widely used on farms in Scandi- 
navia. The newer test methods, testosterone 
test and aspiration biopsy of the testis (19-21), 
are finding applications in basic mink reproduc- 
tion studies. Aspiration biopsy of the mink te- 
stis seems to be the most valuable test method. 
I t  gives the investigator a good opportunity to 
observe defects in the spermatogenesis. 

Although the testicular palpation allows the 
detection of infertile males, the method is large 
ly restricted to the recognition of major testicu- 
lar disturbances. The sperm test offers a power- 
ful tool in breeding mink. Males producing se- 
men of unsatisfactory quality are effectively 
elirninated. Prescreening of infertile males can 
also be performed by electro-ejaculation or 
samples have been collected directly from the 
epididymis using a lance (22, 23). Restricting 
the copulation to 6 min results in reduced ferti- 
lity (24) due to too few spermatozoa being eja- 
culated or defects in uterine sperm transport. 

The testosterone test gives conflicting r e  
sults and must await further study before its 
real value can be assessed. Although there 
exists a correlation between serum testosterone 
and sperm quality, it seems as if only males 
with delayed puberty (25, 26) or greatly distur- 



bed testicular ddeelopment can be detected by 
this test (27). 

Future studies should be stressed on the pos- 
sible negative effects 06 aspiration biopsy on te 
stis development and better systems for quan- 
tification of testiculsir cells (promising results 
have been obtained with a DNA flow cytometer 
(28). Experiments using epididymal puncture 
should continue. More data will be deiivered af- 
ter the method has had ful1 scale (Anthony A. 
Rietvel4 personal communication). Today's 
mink producers must be open to alternative me- 
thods. This could include more efficient selecti- 
on for the reproductive traits (23) as well as the 
usage of in vitro ferdilization or gene manipula- 
tion. 

Spernnblloge-iesle and testicular development in 
tke mink 
Various depees of testicular disturbances in 
mink have been studied (29). Interestingly 
harmful effects in testicular development could 
be found in mink transported over long distan- 
ces (25,26,30,31). The negative effect on repro- 
ductive capacity and testicular development 
was transitory and after long distance tran- 
sportation mink got accustomed to the new 
conditions padudly generation after generati- 
on. The mi& might be a useful model for inve. 
stigations into the effects on progeny after ma- 
ternal stress. 

There is a considerable lack of accurate quan- 
titative data on spermatogenesis in mink. A 
few investigations have dealt with morphomet- 
ric studies on mink testicular tissue (1 6, 27,32, 
33). Correlations between testicular develop- 
ment and spermatogenesis have been found, as 
well as correlation between the frequency of po- 
lyploidy in bone marrow and spermatogenesis 
(34). In normal mink testes a considerable cell 
loss was found during spermatogenesis (27). 
This phenomenon is, however, observed in 
other seasonal breeders as well. The appearance 
of the blood-testis barrier in mink shows annual 
variations (10) and is completely absent in the 
regessive testis. 

There is an attempt to classify the spermioge- 
nesis in the mink into 19 steps and 12 corre- 
sponding stages of the cycle of the seminiferous 
epithelium (10). Although results from authors 
laboratory (27) allowed the definition of 14 se- 
parate stages, 12 spermatogenic stages can be 
used as well. Spermatozoa having a cytoplas- 
mic &oplet have been studied in detail (35). In 
mi& the following spermatozoal abnormalities 

were described: coiled and bent tails, tailless 
spermatozoa, spermatozoa with head defects 
and also an abnormal tendency to clumping of 
spermatozoa (19). 

In order to better understand the process of 
spermatogenesis in mink accurate investigati- 
ons should be carried on. Practically no data 
exist on mink testis biochemistry and steroido- 
genesis. Ultrastructural studies on Leydig and 
Sertoli cells during different stages of sperma- 
togenesis are also recommended. 

Hornional therapy for mink males 
Hormones have been used in mink breeding in 
order to manipulate male reproduction or to 
regulate seasonal coat changes. Sexual behavi- 
our could be initiated by testosterone treat- 
ment in castrated male mink independent of the 
period of year (36). Chorionic gonadotropin was 
succesfully used to increase male mink repro- 
ductive capacity (37) and Clomiphene citrate in- 
creased the sperm count in sterile individuals 
(38-40). Testicular development was much fa- 
ster in melatonin treated mink (41-43). Also fee 
ding intensity affects male reproductive perfor- 
mance (44). 

I t  is not yet practical to use hormonal thera- 
py to increase reproductive capacity in an ordi- 
nary farm situation. Due to the complexity in 
the regulation sf reproductive hormones and 
the difficulties in determining each animal's ba- 
sal hormonal status, progress in this area is ve- 
ry slow. 

Influence of photoperiod on mink male repro- 
duction 
The mink is a seasonal breeder (45). The pined 
glmd mediates the onset of reproductive activi- 
ty (46) and the photoregulation of the annual t e  
stis cycle in the mink, a short-day mammal, is 
dependent on phase relationships existing be- 
tween the daily cycle of alterating periods of 
light and darkness (47-50). In the mink very 
short days stimulate testis activity (51). 

Plasma prolactin varies annually, with a mi- 
nimum in the spring and a maximum in June 
(52). Plasma thyroxine concentrations are hig- 
hest during the spring and autumn months and 
lowest during the winter (53). The plasma testo- 
sterone cycle showed an annual maximum in 
January-February. (52,20). The existence of g e  
notypic differences in male mink was found du- 
ring puberty with respect to the production of 
testosterone (54). Artificial light has been 
found to increase (55) or decrease (56) reproduc- 



tive performance in mink. Constant illuminati- 
on decreases the mass of gonads (57). 

Since the first observations showing that the 
mink is a short-day marnmal, this animal has 
been widely used in many studies on photoperi- 
odism. The strength of photoperiod as a basic 
agent in reproduction should, however, be more 
thoroughly studied. 
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CPEC I ES PECUL IAR IT  I ES OF SPERM IUM MORPHOLOGY I N CERTA I N 

REPRESENTATIVES OF CARNIVORA IN CONNECTION WITH THEIR 
HYBRIDIZATION. 

E.P. Steklenev. 

Spermium morphology was studied in 7 species of Carn ivo ra  representa- 
t ives. The i r  c l ea r  d i s t r i c t i ons  re f lec t ing  genetic re la t ions  between ce r t a i n  
species of an ima ls  in the zoological ser ies a r e  establ ished. Genetical 
determinat ion of  the spermium morphology i s  confirmed b y  the da ta  o f  the 
hyb r i d i za t i on  ana lys is .  

C x c ~ a r ~ q e c ~ o e  ~306pame1ine   op^ H pasmepos cnepulies npencTasn~eneiI orpuna X H U L H U X  
(Carniuora):  

I -  nouatunun co6a.a (Canis  iami l ia r is ) ;  2 - s o m  06bl~~ornenHblk (Canis lupus lupus) ;  
l -  nHcnua 06b i~noeennan (Vu lpes  uulpes);  4 - enorosHnnan c o 6 a ~ a  (Nyclercules pro- 
ryonoidcs); 5 - 0nn c b o ~ y ;  6 - cTenHoh xopeK (Musle la  (pulorius) euersmani);  7 - ua-  
urfiHan Kynwua ( M u r l e s  (mar les )  i o i n a ) ;  8 =  snu c ó o ~ y ;  9 - n o ~ a t u ~ u u  KouiKa (Fel is ca- 

f u s ) ;  10 - BH& cI%KY. 

Tsi to log iya i Genetika, 9, 2, 142-146, 187, 1975. 
9 fig., 1 table,  22 references. Au thor ' s  summary. 
I n RUSS. Surnmary in ENGL. 

MORPHOMETR I C STUD I ES ON M I NK TEST I CULAR T I SSUE. 

C h r i s t e r  Sundqv is t .  

The m ink ,  a seasonal breeder of g reat  economic importance, shows a h i g h  
inc idence of male  i n f e r t i  l i t y .  T h i s  problem h a s  forced inves t iga to rs  to 
f i n d  methods of a s s a y i n g  male m ink  i n f e r t i l i t y .  I n  t h i s  s tudy ,  
morphometr ic s tud ies  h a v e  been performed on t e s t i c u l a r  t issue of a to ta l  of 
31 males e l i rn inated f rom breed ing a f t e r  t e s t i c u l a r  p a l p a t i o n ,  sperm test, 
a n d  est imat ion  o f  serum testosterone concent ra t  ions. Males h a v i n g  low 
sperm qua1 i t y  o r  d i s t u r b e d  tes t i cu la r  development (n=24) h a d  s i g n i f  i c a n t l  y 
( p  (0.01 ) lower numbers of spermatocy tes, spermat ids ,  a n d  free-f Ioat  i n g  
l um ina l  spermatozoa compared w i t h  males w i t h  good sperm qua1 i t y  (n=7).  
No d i f ferences were found  i n  the numbers of spermatogonia, Ser to l i ,  a n d  
L e y d i g  cel l  s. Other  morphometr ic parameters such as  mean diameter,  mean 
a rea ,  mean volume, percentage of a rea,  a n d  sur face a rea  p e r  volume of 
nuc le i  a r e  a l so  presented f o r  each ce l l  t y p e  i n  the  test is .  I t  may b e  
concluded t h a t  the sperm test i s  best s u i t e d  f o r  assessing f e r t i l i t y  i n  
m ink .  Severe d i s tu rbances  i n  tes t i cu la r  development can  be  detected b y  
t e s t i c u l a r  p a l  p a t  ion  a n d  serum testosterone measurements. 

Ther iogenology,  24, 6, 1985. 
3 tables,  6 f i gs . ,  26 references. A u t h o r ' s  abs t rac t .  



TESTICULAR ASPIRATION BIOPSY I N  EVALUATION OF F E R T I L I T Y  OF MINK 
(MUSTELA V I CON). 

C h r i s t e r  Sundqvist ,  A. L u k o l a ,  M. Pa rv inen .  

A 19-gauge needle b iopsy  was taken of the test is  of m ink  i n  l a t e  January .  
When scores from 1 to  10 were g i v e n  accord ing to the  developmental stage 
a n d  number of spermatogenic ce l l s ,  males scor ing  8-10 r e t u r n e d  s ign i -  
f i c a n t l y  be t te r  b reed ing  r e s u l t s  t h a n  d i d  males h a v i n g  scores 7. The 
b iopsy  d i d  not af fect  l i b i d o  o r  induce other  d i s tu rbances  of f e r t i l i t y .  
Fine-needle a s p i r a t i o n  b iopsy  of the test is  i s  poss ib l y  the  most convenient 
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Fig. 1. Relationship between individual testicular biopsy score counts and reproductive results 
in mink. 

a n d  accu ra te  i n f e r t i l i t y  assay i n  m ink  breed ing.  
J. Reprod. Fer t . ,  77, 531-535, 1986. 
2 f i gs . ,  2 tables,  17 references. Authors '  summary. 

INABIL ITY TO PERCEIVE PHOTOPERIOD AFFECTS TESTES S IZE  AND 
TESTOSTERONE SECRETION IN  MINK. 

K.A. Koudele, A.C. Napo l i tano,  R.J. Au le r i ch .  

Photoper iod changes a r o u n d  the  w i n t e r  sols t ice (21 December) s t imu la te  
testes enlargement, descent a n d  endocr ine func t ion  in m ink  in p r e p a r a t  ion 
f o r  t he  3 to 4 week b r e e d i n g  season (21 Februa ry  to 21 m a r c h ) .  A f te r  the 
b r e e d i n g  season, testosterone ( T )  concentrat ions i n  serum q u i c k l  y decl ine  
a n d  testes become smal l ,  f i b r o u s  a n d  abdominal .  The leng th  of the 
photoper iod i s  r e l a y e d  v i a  the  eyes a n d  the super io r  c e r v i c a l  g a n g l i a  
(SCG) t o  the p i n e a l  g l a n d  wh ich  i s  respons ib le  f o r  c o n t r o l l i n g  the  onset of 
rep roduc t i ve  a c t i v i t y .  I f  the  e y e / ~ C G / ~ i n e a I  a x i s  i s  i n te r rup ted ,  
d i s tu rbances  i n  r e p r o d u c t i v e  f u n c t i o n  resu l t .  To separa te  the  ro les  of the 
eyes a n d  SCG on photoper iod-contro l  I  ed reproduct  ion ,  p r e p u b e r t a l  paste l  
male m ink  received one of the  f o l l o w i n g  treatments ( 6  animals/ t reatment)  
be fore  the  1984 w i n t e r  so ls t ice :  1 )  b i  l a t e r a l  b l i n d i n g ,  2) b i  l a t e r a l  super io r  
c e r v i c a l  gang l  ionectomy (SCGx) , 3 )  b l  i n d i n g  a n d  SCGx, 4 )  b1 i n d i n g  a n d  
sham SCGx (sSCGx) o r  6 )  remained in tac t  i . The a n i m a l s  remained 
under  the  n a t u r a l l y - o c c u r r i n g  photoper iod.  Blood v i a  j u g u l a r  ven ipuncture  
a n d  testes dimension were taken  a t  2 week i n t e r v a l s  b e g i n n i n g  1 month 
a f t e r  the  surger ies  were completed (December, 1984). A test i c u l a r  volume 
was c a l c u l a t e d  a n d  serum was assayed f o r  T concent ra t ion .  Onset of 
p u b e r t a l  increase i n  testes s ize  o r  T concentrat ion d i d  not d i f f e r  among 



t reatment  groups. However, a l  l  three b l  inded m ink  g roups  main ta ined 
en l a r g e d  testes s i g n i f i c a n t l  y longer a f t e r  the b reed ing  season t h a n  s igh ted 
m ink .  B l i nded  an ima ls  a l so  showed a slower r a t e  o f  testes i n v o l u t i o n  w i t h  
the testes not becoming abdominal  u n t i l  J u l y  w h i l e  the s i g h t e d  an imals  
testes were abdomal i n  May. The T p r o f i l e  p a r a l l e l e d  a n d  s l i g h t l y  
preceded tha t  of the testes volume i n  a l l  groups. Testes recrudesence of 
SCGx males began i n  November, 1 month before tha t  of sSCGx o r  I  males. 
B l i n d e d  an imals  showed no recrudesence b y  the 1986 b r e e d i n g  season. 
Therefore, we conclude t h a t  the eyes a r e  necessary f o r  the  p r o p e r  t im ing 
of testes regression,  reg rowth  a n d  concommitant endocr ine f u n c t i o n  w i t h  the 
photoper iod.  The SCG has  a nega t i ve  i n f  luence on testes recrudescene since 
g rowth  began sooner i n  SDGx an imals .  

Society f o r  the Study of Reproduct ion,  Suppl.  1 ,  34, 1986. 
On l y abs t rac t  received. Authors '  abs t rac t  . 

SEASONAL VARIATIONS OF PLASMA PROLACTIN AND L H  CONCENTRATION 
IN THE FEMALE BLUE FOX (ALOPEX LAGOPUS). 

M. Mondain-Monval,  O.M. Mal le r ,  A.J. Smith, A.S. McNei l l y ,  R .  Schol ler .  

A heterologous radioimmunoassay system developed f o r  the r a b b i  t  and  
s u i t a b l e  f o r  a wide r a n g e  o f  mammal i a n  species has  been shown to measure 
p r o l a c t i n  i n  the p lasma of the b l u e  fox.  E v a l u a t i o n  of p r o l a c t i n  levels 
th roughout  the yea r  showed t h a t  concentrat ions d i s p l a y e d  a c i r c a n n u a l  
r h y t h m  w i t h  the h ighest  va lues  o c c u r r i n g  i n  May a n d  June. P r o l a c t i n  
concent ra t ions  remained low ( A "  2.5 ng/ml p lasma) f rom J u l y  u n t i l  A p r i l  
w i t h  n o  consistent changes found a round  oestrus (March-Apr i  l  ) . I n  8 

Oestrus 

U Pregnant .-. Pregnant 
C--- -i Non-pregnant 

L - A Non-pregnant 

a...-tOvariectornized 

Text-fig. 6. Weekly variations of plasma prolactin and LH concentrations in intact (8 
pregnant, 10 non-pregnant) and ovariectomized (4) fernale blue foxes. W,  whelping. Values are 
rnean $: s.e.m. 



pregnan t  females, the p r o l a c t i n  increase i n  l a t e  A p r i  l  and  May co inc ided 
w i t h  the l a s t  p a r t  of gestat ion a n d  lac ta t i on :  concentrat ions (mean +/- 
s.e.m.) increased to 6.3+/-0.6 ng/ml a t  mid-gestat ion,  9.7+/-2.1 ng/ml a t  
the  end of ges ta t ion  and  26.7+/-5.0 ng/ml d u r i n g  Iac ta t i on .  I n  10 
non-pregnant  an imals ,  the mean +/- va lues  were 7.1+/-1.2 ng/ml i n  A p r i l ,  
8.8+/-2.2 ng/ml in May and  9.8+/-1.3 ng/ml i n  June. The p r o l a c t i n  p r o f i l e  
i n  4 ovar iectomized females was s i m i l a r  to t h a t  observed in non-pregnant  
an imals ,  b u t  the p lasma va lues  tended to  be  lower d u r i n g  the  rep roduc t i ve  
season (Apr i l - June) .  I n  i n t a c t  females, the  o n l y  l a r g e  L H  peak (ave rage  
28 ng/ml)  was observed a round  oestrus. D u r i n g  pro-oestrus, base l i ne  LH 
leve ls  were i n t e r r u p t e d  b y  e levat ions  of 3.1-10.4 ng/ml. D u r i n g  the  res t  
of the yea r ,  basa l  leve ls  were 3 ng/ml. I n  ovar iectomized females, LH 
concent ra t ions  increased w i t h i n  2 d a y s  of ovar iectomy and  remained h i g h  
(35-55 ng/ml)  a t  a l l  times of year .  

J. Reprod. Fer t . ,  74, 439-448, 1985. 
7 f igs.  , 31 references. Au tho rs '  summary. 

SEASONAL VARIATIONS OF LH,  PROLACTIN, ANDROSTENEDIONE, 
TESTOSTERONE AND TESTICULAR FSH BINDING I N  THE MALE BLUE FOX 

(ALOPEX LAGOPUS). 

A.J. Smith, M. Mondain-Monval,  O.M. M ~ l l e r ,  R .  Schol ler ,  V. Hansson. 

The seasonal changes i n  t e s t i c u l a r  we ight  in the  b l u e  fox were associated 
w i t h  cons ide rab le  v a r i a t i o n 5  i n  p lasma concent ra t ions  of LH, p r o l a c t i n ,  
androstenedione a n d  testosterone a n d  i n  FSH-binding capac i  t y  of the  test is .  
An increase i n  LI-l secret ion a n d  a 5- fo ld increase i n  FSH-binding c a p a c i t y  
were observed d u r i n g  December a n d  January ,  as  tes t is  weight  increased 
r a p i d l y .  LH l eve l s  f e l l  d u r i n g  March when t e s t i c u l a r  weight  was max imal .  
Plasma androgen concentrat ions reached t h e i r  peak va lues  i n  the second 
h a l f  of March  (androstenedione: 0.9+/-0.1 ng/ml ; testosterone: 3.6+/-0.6 
ng/ml ) .  A smal l  temporary increase i n  LH was seen i n  May a n d  June 
a f te r  the b r e e d i n g  season as test i c u l a r  we ight  decl ined r a p i d 1  y before 
leve ls  r e t u r n e d  to  the basa l  s ta te  (0.5-0.7 ng/ml)  t h a t  l as ted  u n t i l  

-4 
Minutes before and after LHRH injection e' 

Text-fig. S. Plasma concentrations of LH, prolactin, testosterone and androstenedione after 
LHRH challenge in 4 anaesthetized male blue foxes at three times of the year. The arrows 
depict the time of injection of LHRH. The values in April and July are means + s.e.m. of 4 
animals, while those in January are single samples from 2 individuals. 



December. There were c l e a r  seasonal v a r i a t  ions i n  the androgen i c  response 
of the tes t is  to  L H  chal lenge.  Plasma p r o l a c t i n  concentrat ions (2-3 ng/ml )  
were basa l  f rom August  u n t i l  the end of March when levels rose s t e a d i l y  
to  reach peak va lues  ( u p  to 13 ng/ml )  i n  May a n d  June j u s t  be fore  
maximum d a y  leng th  a n d  temperature. The c i r c a n n u a l  v a r i a t  ions in p lasma 
p r o l a c t i n  a f t e r  c a s t r a t i o n  were i n d i s t i n g u i s a b l e  from those i n  i n t a c t  
an imals ,  b u t  L H  concentrat ions were h i g h e r  than  normal fo r  a t  least  1 
y e a r  a f t e r  cas t ra t i on .  

J. Reprod. Fe r t .  , 74, 449-458, 1985. 
6 f i gs. , 26 references. Authors  Summary. 

MATURAT I OM OF OVAR IAN FUNCT I OM I N FEMALE FERRETS 
I S  INFLUENCED BY PHOTOPERIOD. 

K.D. Ryan.  

Sexual ma tu ra t i on  of immature f e r r e t s  i n  response to a s t i rnu la tory  
photoper iod genera l  l y  occurs wi t h i n  6-7 weeks a f t e r  imposi t  ion of l ong  d a y s  
a t  16 weeks of age. I n  t h i s  s tudy ,  females were examined f o r  ev idence of 
o v a r i a n  m a t u r a t i o n  a f t e r  22 days  of exposure to  the s t imu la to ry  photo- 

w - 4 - 2  1 3  5 7 9 
1 1 1 1 * * 1 1 1  

Days  of treatment 

Text-fig. I. Oestradiol secretory response of immature female ferrets at 19 weeks of age to daily 
injections of 5 i.u. hCG (N = 6 for each group) or 0-25 ml saline (N = 4 for each group). 
Injections were begun on Day 1. Open circles represent data from females housed in long days 
(16L :8D) for 22 days; closed circles represent data from females housed continuously in short 
days (8L; 16D). Where no standard error bars are shown, the error is covered by the symbol for 
the mean. 

per iod ,  be fore  a n y  s i g n  of sexual ma tu ra t i on .  The photoper iod-st imulated 
a n d  cont ro l  females were the same age (19 weeks), h a d  s i m i l a r  body 
weights,  a n d  showed no evidence of v u l v a r  oedema. Compari son of 
oes t rad io l  secretory response to hCG s t imu la t i on  a n d  of f o l l i c u l a r  
development i n  the  o v a r y  revealed marked o v a r i a n  s t imu la t  ion in females 
k e p t  in long d a y s  compared to cont ro l  females kept  i n  short  days .  A 
pro longed p e r i o d  of o v a r i a n  s t imu la t i on  there fore  occurs d u r i n g  exposure to 
long d a y s  before  there i s  ex terna l  ev idence of sexual  m a t u r a t i o n  i n  
fe r re ts .  

J. Reprod. Fe r t .  , 74, 503-507, 1985. 
3 f i gs. , 15 references. A u t h o r ' s  summary. 



INFLUENCE OF DAY LENGTH AND ENDOCRINE STATUS ON LUTEINI  
ZINC 

HORMONE SECRETION I N  INTACT AND OVARIECTOMIZED ADULT FERRETS. 

D.K. Ryan, S.F. Siegel,  S.L. Robinson. 

The purpose of t h i s  s tudy  was to examine the p i t u i t a r y - o v a r i a n  
r e l a t i o n s h i p  of bo th  estrous a n d  anestrous female fe r re ts .  The endocr ine 
s ta tus  of the a n i m a l s  was induced b y  m a n i p u l a t i n g  photoper iod:  females i n  
es t rus  were housed in long days  ( 1 6 ~ : 8 D ) ;  females i n  anes t rus  were housed 
i n  short  days  (8L:16D). f o r  s tudies of i n t a c t  a n i m a l s  in both photo- 
per iods ,  p lasma l u t e i n i z i n g  hormone (LH) level s were q u a n t  i f i e d  i n  b lood 
samples col lected f rom a d u l t  f e r re ts  a t  5-min. i n t e r v a l s  over  a 24-h 
per iod .  Simi l a r  g roups  of fema les (es t rous  a n d  anestrous)  were 
ovariectomized ( w h i  le  rema in ing  i n  t h e i r  ass igned photoper iods)  and  b lood 
samples were col lected a t  5-min. i n t e r v a l s  f o r  4-h pe r iods  on Days 1,  2, 
4, 10, 17, a n d  35 a f t e r  ovar iectomy.  In te rac t ,  est rous females exh ib i ted  
cont inous ly  low o r  undetectacle leve ls  of LH w i t h  no evidence of episodic 
secret ion. Ovariectomy of these estrous an imal  s resu l  ted in  r a p i d  onset 
( w i t h i n  24 h )  of ep isod ic  LH secret ion, w i t h  pu lses  o c c u r r i n g  i n  excess of 
1 pulse/h.  No s u b s t a n t i a l  f u r t h e r  change i n  f requency o r  ampl i tude o f  
pu lses  occurred i n  these females from 1 to 35 d a y s  postovariectomy. I n  
cont ras t ,  i n te rac t  anestrous f e r r e t s  e x h i b i t e d  c l e a r  ep isod ic  L H  secret ion a t  
a f requency of about  0.4 pulses/h. Removal of o v a r i e s  f rom these females 
caused no change i n  LH secret ion f o r  24-48 h, a f t e r  wh ich  LH pulses 
g r a d u a l l y  increased in f requency.  By 18 days  a f t e r  ovar iectomy,  LH 
p a t t e r n s  were i n d i s t i n g u i s h a b l e  among ovar iectomized females i n  long a n d  
shor t  days. These s tud ies  suggest a major  si'te of o v a r i a n  negat ive  
feedback on LH secret ion d u r i n g  anest rus  i s  the hypotha lamus,  whereas the 
s i t e  o f  the nega t i ve  feedback on LH secret ion d u r i n g  anest rus  i s  the 
hypothalamus,  whereas the  s i t e  of the o v a r i a n  feedback i n  estrous females 
i s  no t  yet ev ident .  

B io logy  of Reproduct ion,  33, 690-697, 1985. 
4 f i g s . ,  2 tables,  26 references. Au tho rs '  abs t rac t .  

HETEROLOGOUS RAD I O I MMUNOASSAY OF LH I N TWO SEASONALLY 
BREEDING ANIMALS: HARE (LEPUS EUROPAEUS) AND MINK (MUSTELA VISON). 

Michel l e  Mondain-Monval,  Monique Cai  l  l o l ,  Monique Meunier .  

A heterologous radio immunoassay u s i n g  ov ine  LH a s  the  labe l  led hormone, 
can ine  LH as  the s t a n d a r d ,  a n d  a r a b b i t  a n t i o v i n e  LH serum (GDN 15) was 
developed a n d  v a l i d a t e d  f o r  LH measurement in  the  p lasma of two 
seasonal ly  b reed ing  a n i m a l s  ( i nduced  o v u l a t o r s ) .  Phys io log i ca l  v a l i d a t i o n  
o f  the assay was evidenced b y  the increase of LH leve ls  a f t e r  LHRH 
in jec t i ons  a n d  cas t ra t i on .  I n  the hare ,  the  longer  the  time a f t e r  
cas t ra t i on ,  the h i g h e r  the cumu la t i ve  response of LH a f t e r  LHRH 
s t imula t ion .  

Can. J. Zool., 63, 1339-1344. 
1 tab le ,  7 f i gs . ,  38 references. Au tho rs '  abs t rac t .  

EMBRYONIC DEVELOPMENT IN  THE BLU€ FOX. 

M a i j a  Valtonen, W.  A l l a n  K i n g ,  Ingemar Gustavsson, A u l i  a ak in en. 
To descr ibe  the g r o w t h  a n d  development of b l u e  fox  embryos, 227 embryos 



were col lected f rom 19 v i x e n s  a t  d i f f e ren t  stages o f  gestat ion.  The v i xens  
were mostly mated tw ice  a n d  s laughtered 2-4, 4-6, 6-8, 9-10, 12, 13-15, 14 
( th ree  v i xens )m 16-18 ( t w o  v i xens ) ,  19, 18-20, 20-22, 22-24, 25-27, 29-30 
( t w o  v ixens)  a n d  48 d a y s  la ter .  The number of corpora  lu tea  was 
est imated and  the  embryos measured a n d  photographed.  The f e r t i l i z e d  
eggs recovered 2-4 d a y s  a f t e r  ma t ing  were s t i l l  a t  the l -ce l l  stage wh i l e  
those recovered a t  4-6days were a t  2-4 cel l  stage. Cumulus cel I s  were 
s t i  I l  present a t  the  4-8 cel l stage. Morulae were found  in the  u te rus  6-8 
d a y s  a f t e r  mat ing .  At 13-15 days  of ges ta t ion  the b las tocys ts  were 
expanded,  be ing  1 mm in diameter a t  16-18 days .  Imp lan ta t i on  was 
observed 16-18 d a y s  a f t e r  b reed ing when approx ima te l y  one- th i rd  of the 
gesta t ion  pe r iod  (52 d a y s )  was over .  The embryo progressed between days  
18 a n d  24 from less t h a n  5 to 10 mm i n  length.  Embryos a t  25-27 days  
measured 1 1  to 13 mm a n d  at  29-31 days  19 to 22 mm. Wi th in  and  
between- l i t ter  embryonic s ize  v a r i e d  g r e a t l y  a t  a g i v e n  t ime a f t e r  mat ing .  
D i f f e ren t ia t i on  a n d  c h a r a c t e r i s t i c  features of the fox embryos were bet te r  
r e l a t e d  to length  t h a n  to postcoi ta l  age. Embryonic loss was s tud ied i n  
r e l a t i o n  to the number of corpora Iutea. At the  p re imp lan ta t i on  stage, 
embryonic loss was 25%. Af te r  imp lanta t ion ,  the d i f fe rence between the 
number of corpora  l u tea  a n d  recovered embryos was 26%. 

Nord. Vet. -Med, 37, 243-248, 1985. 
3 tables,  1 f i g . ,  15 references. 
I n  ENGL. Summary i n  SWED. 

Au tho rs '  summary. 

THE REPRODUCT I VE CYCLES OF SOME MUSTEL I DAE SPEC I ES. 

P f n P O 8 Y K T k i B H b l E  UMKJ'ibl CAMOK HEKOTOPblX KYHbHX (MUSTELIDAE) 1 

P.  I .  Dan i l ov ,  I . L .  Turnanov. 

The sexual  sphere o i  295 females of 9 species of Muste l idae was 
i nvest  igated.  These d a t a  a re  supp lemented b y  d i  rec t  observat ion  on 
c a p t i v e  a n d  wi I d  an ima ls .  I n  the no r the rn  p a r t  o f  European USSR polecats 
a n d  European a n d  Amer ican minks reach sexual m a t u r i t y  i n  the  f i r s t  year  
o f  I i f e ,  weasels a n d  ermines i n  the second year ,  a n d  the m a j o r i t y  of 
females of o ther  rep resen ta t i ves  of the f a m i l y ,  o n l y  i n  the t h i r d  year  of 
l i f e .  The ca lendars  t ime o f  r u n  a n d  mat ing  i s  March-June i n  the weasel, 
May-June i n  the  ermine,  l a te  Februa ry -Apr i l  i n  the  polecat ,  l a te  
March-Apr i l  i n  the  European m ink ,  la te  February-March in the  american 
m ink ,  Ju l y  i n  the  p i n e  marten,  May-June i n  the  wo lver ine ,  May-July i n  
b a d g e r  a n d  February-June i n  the o t te r .  

B y u l l .  Mosk. O-Va I s p y t  P r i r .  Otd. Bio l . ,  80, 5, 35-47, 1975. 
3 tab les ,  11  f i gs . ,  23 references. Au tho rs '  summary. 
I n  RUSS. Summary in  ENGL. 

THE REPROBUCT IVE CYCLE OF SOME FEMALES OF THE MUSTEL I DAE FAR1 ILY.  

PEnPOAYKTWBHME 4HKJIM CAMOK HEKOTOPMX KYHbMX 
(MUSTELIDAE) 

P. I .  Dan i l ov ,  I  .L. Tumanov. 

A s tudy  was made of the sexual cyc les of weasel,  ermine, polecat,  
European a n d  Amer ican m i n k  and p i n e  marten females. The gonads of 244 
females were h i s t o l o g i c a l l y  analyzed.  Data a r e  g i v e n  on age a t  sexual 
m a t u r i t y ,  ma t ing  pe r iods ,  d u r a t i o n  of p regnancy,  f e r t i  l i t y  etc. 

B y u l l .  Mosk O-Va I spy t . -  P r i r .  Otd. Bio l . ,  80, 1 ,  137-146, 1975. 
2 tab les ,  3 f i gs . ,  49 references. Authors  summary. 
I  n RUSS. Suminary i n  ENGL. 



REPRODUCT I VE CYCLES OF MALES I N SOME MUSTEL I DAE. 

PEnP0,QYKTMBHblE iIJiK,Ji b! CAMUOB HEKOTOPblX 
KYHbWX (MUSTELIDAE) 

P . I .  D a n i l o v ,  I . L .  Tumanov. 

Spermatogenesis  i n  a l l  spec ies u n d e r  s t u d y  i s  c h a r a c t e r i z e d  b y  a lmos t  the  
same p a t t e r n  of  sexua l  c y c l e  w h i c h  l as t s ,  on  the ave rage ,  4 months.  
Changes  i n  r e p r o d u c t i v e  o r g a n s  occu r  un i fo rm1 y a n d  d i f f e r  o n l  y i n  t ime. 
A compara t  i v e  a n a l  y s i s  o f  spermatogenes is  i n  the spec ies u n d e r  s t u d y  h a s  
a l l o w e d  t o  d i s t i n g u i s h  among them a n i m a l s  w i t h  e a r l y  s p r i n g ,  e a r l y  
surilmer a n d  summer p e r i o d s  o f  r u t .  

Zool .  Z h u r n . ,  51,6, 871-880, 1972. 
5 f i gs. , 23 re ferences.  
I n  RUSS. Summary i n  ENGL. 
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1 i ssue  UC$ 750. - 
4 issues ( 1  v o l . )  l l 2,400.- 

These announcements c a n  b e  d i f f e r e n t  f o r  each issue. We need 
700 cop ies  d e l i v e r e d  be fo re :  1st  o f  F e b r u a r y ,  May ,  Augus t  a n d  
November.  

B. 1 p a g e  A4 (29.7 x 21 cm,  max .  9 g )  r e a d y  p r i n t e d  f o r  i n s e r t i n g :  - 

l issue  US$ 500. - 
4 issues ( 1  v o l . )  II 1,500.-. 

(Co lou r  p r i n t  a s  we l l  a s  b l a c k  a n d  w h i t e ) .  

C. Based o n  r e a d y  f i l m  we c a n  o f f e r  t h e  m a t e r i a l  p r i n t e d  f o r  t he  f o l  l o w i n g  
pr  i ces : 
( T h i s  o f f e r  h a s  to  b e  a d d e d  t o  t h e  p r i c e s  ment ioned u n d e r  A a n d  B ) .  

1 .  B l a c k  a n d  wh i t e ,  o f f se t  p r i n t  ( l i k e  S c i e n t i f u r ) :  

1 i ssue  UC$ 100.- 

The same announcement r e p e a t e d  i n  . ,  

f o l  l o w i n g  issues: d iscoun t  30%. 
2. M u l t i  co l ou r  pr int ( 4  c o l o u r s )  (29.7 x 21 cm). 

1 p a g e  p r .  i ssue  uC$ 500. - 

2 i ndependen t  pages  
o r  l sheet ( 2  p a g e s )  
P r  i ssue u S$ 800. - 

The same announcement r e p e a t e d  i n  
f o l  low i n g  issues: d iscoun t  30%. 

D. O the r  f o r m s  a s  f o l d e r s  o r  s m a l l e r  s i zes  t h a n  1 / 1  page .  
P lease  {ake con tac t .  

Scientif ur 
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N UTRIT ION 

EFFECTS OF AMMON I UM PERCHLOWATE ON SOME B I OCHEM I CAL VALUES 
OF 8 L 0 0 D  IM MINK.  

BJl MRHME CKAPMJIMBAHMR XJlOPHOKMCJIOTO 
AMMOHMR HA HEKOTOPblE GMOXMMMq ECKME 

F.E. Santuryan.  flOKA3ATEAM KPOBM Y HOPOK 
Young m ink  were fed  fo r  30 days  on a d ie t  con ta in ing  on ave rage  p ro te in  
9.38, f a t  4.8 and  ca rbohydra te  3.09 g / l O O  k c a l ,  w i thout  o r  w i t h  ammonium 
perch lo ra te  5 mg/kg bodyweight .  Ammonium perch lo ra te  h a d  no effect on 
b lood c l i l o r i de ,  phosphorus, to ta l  p r o t e i n  n i t rogen,  u rea  N o r  u r i c  ac id .  
b u t  increased b lood glucose a n d  the  a c t i v i t i e s  of serum enzymes, i n c l u d i n g  
a l p h a - h y d r o x y b u t y r a t e  dehydrogenase, lac ta te  dehydrogenase, c rea t ine  
phosphatase a l  k a l  ine  phosphatase a n d  a l a n i n e  aminotransferase.  

Sbornic Nauchnykh Trudov Moskovskoi Veter inarno i  Akademi i , 76-77, 1984. 
2 tab les .  CAB-abstract. 
I n  RUSS. Summary I n  ENGL. 

USE OF AMMONIUM PERCHLORATE FOR REARING YOUNG MINK.  

I lPNMEHEHME XJIOPHOKMCJOrO AMMOHMR (XKA)  
n P w  B ~ I P A W M B A H M M  MOJIO~HRKA HOPOK 

F.E. Santuryan.  

Animonium perch lora te  (APC) a t  5 mg ~ 1 0 4 - / k g  bodyweight  added to the  d ie t  
g i v e n  to young mink from 2 to  3 months of age, increased t h e i r  r a t e  of 
g rowth  a n d  the size of p e l t  produced. The effect of APC was greatest  
d u r i n g  the  f i r s t  30 to 40 d a y s  of feed ing a n d  was g rea te r  in males than 
in females. APC g iven  f rom 2 months o l d  to s laugh te r ,  w i t h  2 i n t e r v a l s  of 
19 d a y s  each, gave the greatest  economic r e t u r n .  APC h a d  no adverse 
ef fect  on  qua1 i t y  of pel  ts.  

Sborn ik  Nauchnykh Trudov Moskovskoi Veter inarno i  Akademi i ,  100-104, 1984. 
4 tables.  CAB-abstract. 
I n  RUSS. 

TOX IC  I T Y  OF SOD I UM MONOFLUOROACETATE (COMPOUND 1080) 
TO MINK AND EUROPEAN FERRETS. 

T.C. Hornshaw, R.K. R inger ,  R.J. Au le r i ch ,  H.H. Casper. 

The t o x i c i  t y  of sodi um monof l  uorcacetate (Compound 1080) to  mi nl< (Muste la 
v i son )  a n d  European f e r r e t s  (Muste la p u t o r i u s  f u r o )  was eva lua ted  th rough 
LC50 a n d  reproduct ion  tests. Subacute dietal-y e:<posure to Compound 1080 
resu l  ted i n dose-dependent decreases i n body wei gh ts  a n d  feed consumption 
in b o t h  species. The m ink  were more sens i t i ve  to  Compound 1080 then were 
the  fe r re ts .  The 28-d d i e t a r y  LC50 f o r  mink  a n d  f o r  f e r r e t s  was 
c a l c u l a t e d  to b e  3.2 and  9.4 ppm, respect ive ly .  D ie ta ry  exposure to 0.80 
ppm Compound 1080 fo r  2 months p r i o r  to b reed ing  severely impa i red  
rep roduc t ion  in the m ink ,  wh ich  was presumed to be  due to o l igo-  o r  
aspermia.  I n  young, r a p i d l y  g row ing  fe r re ts ,  r e d  a n d  w h i t e  b lood ce l l  



RA I S I NG RACCOONS FOR RELEASE. PART I I I . NUTR I T I ONAL PROBLEMS. 

Adele T. Evans,  R icha rd  H. Evans. 

Th is  i s  the t l i i r d  i n  a fou r -pa r t  ser ies of a r t i c l e s  d e s c r i b i n g  v a r i o u s  
aspects of a s impl  i f i e d  method of r a i s i n g  raccoons fo r  release, based on 
the a u t h o r s '  exper iznce as  wel l  as  t h a t  of other  an imal  rehab i  I i t a t o r s .  
Pavts I  a n d  I  I ,  which appeared i n  May (Vo l .  6, No. 5)  and  June (Vol .  6, 
No. 6) issues, respect ive ly ,  discussed the  h i s t o r y  a n d  p h y s i c a l  development 
of raccoons a n d  the i n i t i a l  phases of r e h a b i l i t a t i o n .  P a r t  I  I  I  descr ibes 
common n u t r i t i o n a l  problems tha t  occur  in young raccoons a n d  methods of 
t r e a t i n g  the r e s u l t a n t  condi t ions.  

Ve te r ina ry  Techn ic ian ,  6, 8, 404-414, 1985. 
1 f  i g  . , 6 references. Aut hors  hea4 i n g  . 

BASAL METABOL I C RATE O F  WOLVER I NES DUR I N6 GROWTH . 
J .A. I  versen. 

The b a s a l  O2 consumption a n d  CO re lease were measured in three g r o w i n g  
wo lvwr ines  u s i n ~  a n  open-circui? system. The d a t a  i n d i c a t e  t h a t  i n  
wolver ines we igh ing  u p  to 3 k g ,  the oxygen u p t a k e  i s  r e l a t e d  to the  1.41 1 
power of body weight ,  w h i l e  i n  those we igh ing  more, the exponent i s  
reduced to 0.638. The s ign i f i cance  of the "breal<" i n  the metabol ic  
rate/body weight  c u r v e  a t  the 3 k g  we ight  level i s  discussed. When the 
weight  spec i f i c  metabol i c  r a t e  w ~ s  p lo t te t  aga ins t  age on semi l o g a r i t h m i c  
paper ,  the  te rminat ion  of g r .w th  was associated w i t h  a change i n  the  s lope 
of the metabol ic  rate/age regression l i ne .  I n  g row ing  an imals ,  the  age 
regression l i n e  i s  de f ined b y  the equat ion  

describes the r e l a t i o n s h i p  i n  
v ~ o l v e r i n e s  where growth  h a s  ceased. 

Norw. J. Zool. , 
20, 4, 317-322, 1972. 
4 f i gs . ,  2 tab les ,  13 re fs .  
I n  ENGL 

Fig. 4. M'eight curves and semllogarithmic plot of ,, 

basal heat production (kcal/kg/day) of wolverines 
with increasing age. Line I is given by the equation 
log M/W = 2.0113 --- 0.0012 t (where M = heat pro- 
duction (kcal/kg/day), W = body weight (kg ) and t = 

age (days) and line 11 by the equation log M/W = 

1.89 - 0.000639 t .  Open symbols indicate winter 
metabolism. The dotted line represents the basal 
metabolic level o l  'adult' wolverines. 

Autho r '  s  summary. 



STUDIES ON THE DBET O$ BHE CARNIVOWES IN  POLAND. 

(Badania nad pokarmen ccaków darpieznych vv Polsce). 

B a r b a r a  Rzeb i k-Kowal  ska .  

The p a p e r  p r e s e n t s  t he  r e s u l t s  o f  a n  a n a l y s i s  c a r r i e d  ou t  on 1240 s tomachs 
o f  c a r n i v o r e  mammals f rom the t e r r i t o r y  o f  Po land ,  i n c l u d i n g  t he  f o x  
(Vu lpes  vu lpes )  (623 stomachs) , po leca t  (Mus te la  p u t o r i u s )  (501 ) , p i n e  

mar ten  (Mai-tes mar tes )  ( e g ) ,  beecl i  n iar ter i  ( M a r t e s  f o i n a )  ( g ) ,  b a d g e r  
(Meles meles)  ( 4 ) ,  raccoon- l  i k e  dog  (Nyc te reu tes  pi*ocyonoides) ( 3 ) ,  s toa t  
(h lus te la  e r m i n a e )  ( 1  ) a n d  weasel (Mus te la  n i v a l  i s )  ( 1  ) . 
Ac ta  Zool.  C racov .  17, 1-19, 215-306, 1972. 
29 t ab les ,  2  f i g s . ,  94 references. 
In POLH. S u ~ ~ m a r y  i n  ENGL a n d  
s u b t i t l e s  i n  ENGL. P a r t  o f  Au tho rs  summary .  

WE THANK YOU FOR 1986 AND ARE LOOKING FORWARD TO 

COOPERATING WITH YOU FOR 1987! 

C c i e n t i f u r .  



1 2 r e f  erences. 
I  n  NORG. Summary i n  ENGL. 

Acrthor' s  summary. 

INTESTINAL ADENOMATOSIS IN THE BLUE FOX. 
MORPHOLOG I CAL AND ENZYME H I CTOCHEM ICAL ASPECVS. 

K a r i n  Er iksen,  Thor  L a n d s v e r k .  

H is to log ica l  changes i n  the  in tes t ines  of 5 fox cubs f rom a fa rm,  on which 
300 o f  400 wean l ings  developed d ia r rhoea  a n d  40 d ied ,  consisted of 
t h i cken ing  of the  i n t e s t i n a l  w a l l ,  and  a long to r tuous c r y p t s  (ou t l i ned  b y  
a h i g h  pseudos t ra t i f i ed  ep i the l i um which lacked d i f f e r e n t i a t i o n  of goblet 
c e l l s ) .  

I  n t race l  l  u l a r  b a c t e r i a  resembl i n g  Campy Iobacter  spp.  were found i n  the  
a p i c a l  cytoplasm of the  a l te red  e p i t h e l i a l  ce l ls .  The adenomatosis was 
considered to be  the  r e s u l t  of i n te rac t i on  between the  b a c t e r i a  a n d  the  
host ce l ls ,  r e s u l t i n g  i n  d i s t u r b e d  e p i t h e l i a l  d i f f e r e n t i a t i o n .  

Nord. Vet.-Med., 37, 4, 254-255, 1985. 
CAB-abstract . 

/! HEMOLYTIC STREPTOCOCCAL INFECTION I N  RED FOXES (VULPES VULPES L. )  
I N FRANCE : THE NATURAL D I CEASE AND EXPER I MENTAL STUD I ES. 

J. B a r r a t ,  J. B lancou,  C. Demantke, Y.  Gerard.  

p Hemolytic s t reptococcal  in fect ions,  u s u a l l y  of g roup  G a n d  C, were 
i d e n t i f i e d  i n  r e d  foxes i n  France. I n  a s tudy  of 31 ~ n i m a l s ,  sept icemia 
a n d  jaund ice  were found  to be  the main s igns  of the  disease. Gross a n d  
microscopic lesions consisted of general ized in f lammat ion  of v iscera  a n d  
jo in t s ,  jaundice,  c e l l u l i t i s  a n d  abcesses of spleen, I i v e r ,  l u n g  a n d  
k i d n e y s .  The d isease was reproduced i n foxes b y  int ramuscu l  a r  
i nocu la t i on  of less t h a n  the  min imal  q u a n t i t y  of b a c t e r i a  l e tha l  to  mice. 
When cha l  lenged, recovered a n  imals  were res i s tan t  to in fec t  ion tha t  p roved 
to  be  le tha l  to  con t ro l  an imals .  

J. of  W i l d l i f e  Diseases, 21, 2, 141-143, 1985. 
2 tables,  6 references. Au tho rs '  summary. 

OCCURRENCE 6 F  PLASM I DS AND ANT I B I B T  I C RESI STANCE 
AMONG CAMPYLOBACTER JEJUN I AND CAMPYLOBACTER COL I 

I SOLATED FROM HEALTHY AND D IARRHE I C AN I MALC. 

Wayne C. B r a d b u r y ,  Donna L.G. Munroe. 

SeroIogicaI I  y  def ined s t r a i n s  of Campy Iobacter j e j u n i  a n d  Campy Iobacter 
col i from heal  t h y  a n d  d i a r r h e i c  an imals  were examined f o r  the occurrence 
o f  p lasmid  DNA i n  assoc ia t ion  w i t h  the a n t i b i o t i c  s u s c e p t i b i l i t y  of the 
bec te r ia l  host a n d  the  h e a l t h  s ta tus  of the an ima l  host. Of a l l  
campylobacter  o rgan isms surveyed,  53% (116 of 200) conta ined p lasmid  DNA. 
A p lasmid  occurrence r a t e  o r  73.8% was obta ined f o r  C. c o l i  from hea l thy  
p i g s ,  contrasted b y  lower p lasmid  occurrence r a t e s  f o r  C. co l i  f rom 
d i a r r h e i c  p i g s  (30%) a n d  from a l l  d i a r r h e i c  a n i m a l s  (21.4%). For C .  
j e j u n i ,  i n  cont ras t ,  o n l y  13.6% of hea l thy  c a t t l e  conta ined p lasmid  DNA, 
cont ras ted b y  a h i g h e r  p l a s m i d  occurrence r a t e  o f  31 .Z% f rom d i a r r h e i c  
ca t t l e .  A h i g h  p l a s m i d  occurrence r a t e  of 75.8% was observed fo r  C .  
j e j u n i  from heal  t h y  ch ickens.  Campy lobacter  p lasmids  r a n g e d  i n  size from 

1 t o ' 8 6  megadaltons. A n t i b i o t i c  s u s c e p t i b i l i t y  f o r  52 an ima ls  iso lated 



( e x c l u d i n g  ch i ckens )  i n d i c a t e d  t h a t  most i so l a tes  were s u s c e p t i b l e  to  
k a n a m y c i n ,  e r y t h r o m y c i n ,  gen tam ic i n ,  t e t r a c y c l  ine ,  a n d  compound 
su l f onam ide ,  whereas  few were suscep t i b l e  t o  b a c i t r a c i n  (19.2%); 
a p p r o x i m a t e l y  h a l f  were suscep t i b l e  to  a m p i c i  I l  i n  (55.8%) a n d  s t rep tomyc in  
(51 .g%), a n d  no  i so la tes  were  suscep t i b l e  to  p e n i c i l l i n  G. More i so la tes  
c o n t a i n i n g  p l a s m i d s  were  r e c i s t a n t  t o  amp ic i  l l  i n ,  t e t r a c y c l  ine ,  a n d  
g e n t a m i c i n  t h a n  were i so la tes  no t  c a r r y i n g  p l a s m i d s ,  t h e r e  b e i n g  a 
s t a t i s t i c a l  l  y  s i g n i f i c a n t  d i f f e rence  f o r  t e t r a c y c l  i n e  a n d  g e n t a m i c i n ,  wh i ch  
sugges ted  t h a t  these two  a n t i b i o t i c s  were p r o b a b l  y  p l a s m i d  med ia ted .  The 
a n t i b i o t i c  s u s c e p t i b i l i t y  p a t t e r n s  of  21 c h i c k e n  i so la tes  of  C .  j e j u n i ,  b y  
c o n t r a s t ,  were d i f f e r e n t  i t h a t .  most were suscep t i b l e  to  a m p i c i l l i n  i n  
a d d i t i o n  to  k a n a m y c i n ,  e r y t h r o m y c i n ,  a n d  gen tam ic i n ,  whereas  few were 
s u s c e p t i b l e  to compound su l fonamide ,  s t r ep tomyc in ,  a n d  t e t r a c y c l i n e  i n  
a d d i t i o n  t o  p e n i c i l l i n  G a n d  b a c i t r a c i n .  A 30- o r  39-megadal ton p l acm id ,  
o r  b o t h ,  common to many  of  the  c h i c k e n  i so la tes  was  u s u a l l y  assoc ia ted  
w i t h  t e t r a c y c l  i n e  res i s tance .  

J. of C l i n .  M i c r o b i o l o g y ,  22, 3, 339-346, 1985. 
7 t a b l e s ,  2  f i g s . ,  45 re fe rences .  A u t h o r s '  summary.  

THE SLOW VIRUS IN HUMAN AND ANIMAL MEDICINES. 

(Les v irus lents en rnédecine anirnale et hurnaine). 

C. B o s g i r a u d ,  J.A. N i co las ,  M. Simeon de  Buochberg.  

The  c e n t r a l  ne rvous  system d iseases g r o u p ,  due  t o  s low v i r u s ,  i s  composed 
b y  subacu te  spong i f o rm  encepha lopa th ies .  The  g r o u p  i s  d i f f e r e n t  f rom 
v i r a l  s low d iseases a n d  p e r s i s t e n t  i n f ec t i ons  due  t o  c o n v e n t i o n a l  v i r u s .  
The  o v i n e  s c r a p i e  a n d  m i n k  encepha lopa thy  on  t he  one h a n d ,  K u r u  
CREUTZ-JACOB'S a n d  ALZHE I  MER's d iseases on t he  o t h e r  h a n d ,  h a v e  i n  
common some ep idem io log i c ,  h i s t o p a t h o l o g i c  a n d  neu ropa tho log i c  
c h a r a c t e r i s t c s ,  he re  e n l a r g e d .  
Rev.  Méd. Vet. 136, 8-9, 609-616, 1985. 
60 re ferences.  A u t h o r s '  summary .  
I  n FREN. Summary i n  ENGL, GERM, SPAN. 

SUSCEPT I B I L I TY OF EUROPEAN W I LD MAMMALS TO ROTAV I RUS I NFECT I ON . 
(Recherche d '  ant  icorps ant i-rotavi rus dans des sérurnc 

d '  anirnaux sauvages en France) . 
A. Schwers,  J .  B a r r a t ,  J. B lancou ,  M. Maenhoudt ,  P.-P. Pas to re t .  

A se ro log i ca l  s u r v e y  was pe r fo rmed  i n  o r d e r  t o  de te rm ine  t h e  suscept  ibi  l  i t y  
o f  d i f f e r e n t  European mammal i a n  spec ies t o  r o t a v i r u s  i n f e c t i o n .  

A n t  i - r o t a v i r u s  a n t i b o d i e s  were  de tec ted  i n  abou t  25% o f  roe-deer sera ,  35% 
of fox  se ra ,  55% of  w i  I d  b o a r  s e r a  a n d  80% of  r e d  deer  s e r a ;  w i  l d c a t ,  
m a r t e n  a n d  w h i  te-breasted m a r t e n  a r e  a l s o  suscep t i b l e .  

Ann.Méd.  Vét., 127, 651-654, 1983. 
1 t a b l e ,  11 re ferencec.  
I  n  FREN. Summary i n  ENGL. 

A u t h o r '  s  summary .  



PARASITIC NEMATODES OF RACCON DOG5, NYCTEREUS PRQGVOMQIDES 
V IVER I NUS FROM KANAGAWA PREFECTURE, JAPAN, 

@%/Il %RZbll IL.4,@.t 3 9 X 4 iP~cc&ereuQe~ procyonoidee uiuerln ue 

l~%4&k%%PSga 
A k i h i k o  Uch ida,  K i kue  Uchida,  Yosh ih iko  Mura ta ,  Tatsuo Udagawa. 

Six nematode species, namel y Ancy Iostoma k u s h  imaense, Ar throstoma 
miyazakiense,  Cap i  l l a r i a  sp. ,  T r i chos t rongy l  inae sp.,  Toxocara t a n u k i  a n d  
T r i c h u r i s  sp., were found i n  the  in tes t ine ,  oesophagus a n d  stomach of f i v e  
raccoon dogs, Nyctereus procyonoides v i v e r i n u s  cap tu red  a t  Mt. Tanzawa, 
Kanagawa pre fec ture ,  Japan, 1984. Morphological  c h a r a c t e r i s t i c s  of these 
nematodes were descr i  bed a n d  f i  gu red .  A l l  of these nematodes were 
recorded f o r  the f i r s t  t ime from Kanagawa prefecture.  

Bul  l .  Azabu. Vet. Med., 5, 2, 133-144, 1984. 
43 f i gs. , 22 references. Authors '  summary. 
I n  JAPN. Summary i n  ENGL. 

THE PREVALENCE OF ANTIBODIE5 AGAINST TOXQPLACMA GONDII 
I N  SOME ONTAR IO MAMMALC, 

I  .R. T i z a r d ,  J.B. B i  l l e t t ,  R.O. Ramsden. 

A su rvey  of serum samples f rom mammals t rapped  i n  Cen t ra l  On ta r io  
showed t h a t  many conta ined a n t  ibodies to  Toxoplasma gond i  i .  The 
preva lence of in fec t ion  as r e f  lected b y  p o s i t i v e  reac t ions  i n  the  
Sabin-Feldman Dye Test appeared to b e  r e l a t e d  to the t ype  of d i e t  of each 
species examined,  a n d  specif  i c a l  l y ,  to the p ropor t i on  of rodents  i n  the 
d ie t .  Of the  fox  b lood samples tested, 84% were pos i t i ve .  The percentage 
of p o s i t i v e  samples d imin ished th rough,  coyote, m ink ,  bear ,  f i s h e r  skunk ,  
raccoon, mar ten a n d  r a b b i t .  Blood samples frorn s q u i r r e l ,  deer, h a r e  a n d  
groundhog were negat ive .  

Journ. o f  W i l d l i f e  Diseases, 12, 322-325, 1976. 
1 t ab le ,  1 1  references. Au tho rs '  summary. 

I NVEST !GAT I ONC 8 N  TME EFF I CACY OF B VERMECT I N 
PREPARAT ION FOR SCAB I E§ COMBAT % NG 1 M REARED FOXES AND RABB I TS, 

Andrze j  L i n e b u r g ,  Qojciech Krukowsk i .  

Resul ts  o f  t he  treatment of p e n e t r a t i n g  scabies of foxes due to Carcoptes 
scabie i  a n d  t h a t  of r a b b i t ' s  ea rs  due to Psoroptes c u n i c u l i  were presented. 
Ivermect in  p r e p a r a t i o n  of MCD-agvet i n  form of i n jec t i on  wh ich  i s  a 
m i x t u r e  c o n t a i n i n g  80% of d i  h y d r o a v e r r a t  ion showed a s t rong p a r a s i  t i c i de  
effect i n  r e l a t i o n  to p a r a s i t i c  Nematodes a n d  ar th ropods.  

Nowosci Wete rynar i i ,  Po land,  14, 2, 164-169, 1984. 
1 tab le .  Au tho rs '  summary. 
I  n POLH. Cummary i n  ENGL, WUCS. 

CHENICAL RECTRAINT IN THE PINE MARTEN. 

P. Wilson. 

Ketamine h y d r o c h l o r i d e  in jec ted i/m i s  repor ted  to be  v e r y  sa t i s fac to ry  fo r  







r e s t r a i n t  a n d  h a n d l i n g  of the p i n e  mar ten m  art es martes) and,  i n  h i g h e r  
doses, f o r  sho r t  d u r a t i o n  anaesthesia. A t  7 mg/kg the r i g h t i n g  r e f l e x  was 
lost f o r  n i n e  minutes,  dut- ing which t ime the  an ima ls  were h e a v i l y  sedated 
a n d  cou ld  b e  e a s i l y  handled.  

Vet. Rec., 98, 302-303, 1976. 
2 references. D I MD I  abs t rac t .  
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FUR ANIMAL RESEARCH AT THE UNIVERSITY OF KUOPIO. 

M i k k o  H a r r i .  

Teach i n g .  
U n i v e r s i t y  of Kuopio opened i t s  doors f o r  the s tudents  i n  1972 w i t h  the 
f o l l o w i n g  branches of s tudy :  medicine, odonto logy,  medical  phys ics ,  
pha rmacy ,  b iochemistry  a n d  envi ronmental  hygiene.  L a t e r  o ther  branches 
of s tudy  were created,  a n d  envi ronmental  hyg iene  was d i f f e ren t ia ted  in to  
th ree spec ia l i za t i on  l i nes  in 1979. One of these l i nes  was an imal  
p roduc t ion .  Department of zoology, which h a d  been a he lps ta t i on  fo r  
medica I  teach i n g  on I  y ,  was now responsi b le  f o r  teachi  n g  of a n  i ma I 
p roduc t ion ,  and  the name of the department was changed i n t o  department 
of a p p l i e d  zoology. The spec ia l i za t i on  l i n e  of an ima l  p roduc t ion  inc ludes:  
aquacu l tu re ,  l abo ra to ry  an ima l  science, a n d  f u r  an ima l  p roduct ion .  A l l  
s tudents  have  . t h e  same common and  theme s tud ies  b u t  in t h e i r  
spec ia l  i za t i on  s tud ies  they can  choose f u r  an imal  p roduc t ion  f o r  t h e i r  a rea 
of spec ia l i za t ion .  

Research. 
Research s tar ted  together  wi t h  teaching act  i v i  ty .  The b e g i n n i n g  was not 
a l w a y s  f ree  f rom d i f f i c u l t i e s  a n d  mistakes. Our idea of k i n g  was tha t  we 
c o u l d  judge the  b a c k g r o u n d  of the an ima ls  from the s ize of t h e i r  i n t e r n a l  
o rgans.  We col lected m a t e r i a l  f o r  three years,  b r o k e  two balances,  and  
produced a 50 h i g h  heap of coputer paper ,  a n d  got a conclus ion tha t  one 
cannot  d r a w  a n y  conclus ions from the size of i n t e r n a l  o rgans (NJF 
Symposium 85, 1985). L a t e r  our  research a c t i v i t y  h a s  been d i rec ted in to  
the  fo l  l ow ing  subjects: 
- Energy  metabol ism o f  f u r  b e a r i n g  an ima ls  w i t h s  spec ia l  reference to 

adap ta t i on  to  low envi ronmental  temperatures. 
- Cign i f i cance o f  t he  w i n t e r i n g  nest o r  l y i n g  p l a t e  f o r  energy economy 

o f  the an imals ,  a n d  how much the an ima ls  use the nests i n  
d i f f e ren t  s i  t u a t  ions  a n d  seasons. 

- Regu la t ion  of energy  ba lance from phys io log i ca l  p o i n t  of view. i.e. 

how a n d  why body weight of the an ima ls  v a r i e s  in d i f f e ren t  
s i t ua t i ons ,  whether  the  an imals  a r e  a b l e  to  compensate f o r  a day  of 
fas t  b y  e a t i n g  more on the f o l l o w i n g  d a y ,  o r  l a c k  of energy dens i ty  
o f  the d i e t  b y  e a t i n g  b i g g e r  por t ions.  
Problems on env i ronmenta l  hyg iene on farms,  d i r t y n e s s  of the nests 
a n d  how one cou ld  reduce i t ,  m ic roc l imate  i n s i d e  the  nest boxes. 



- Thickness of s k i n  i n  the m ink  ( together  w i t h  F i n n i s h  F u r  Breeders 

Associat ion) .  
Adapta t ion  to fa rm l i f e  f rom etho log ica l  po in t  of v iew ,  c i r c a d i a n  
a n d  seasonal rhy thms  of motor a c t i v i t y ,  socia l  compet i t ion f o r  feed, 
ea t  i n g  behav iour .  

- Studies on chromosomes of fox  a n d  raccoon dog (Dr .  A u l i  a ak in en 
w i th  h e r  g r o u p ) .  

15 p p ,  85 references. 
I n  SWED. 

A u t h o r ' s  summary. 

L I V E  ANIMAL GRADING AS BASIS FOR SELECTION BY INDEX METHOD. 

E j n e r  Bars t ing ,  Jesper C lausen. 

The p r e l i m i n a r y  examinat ion  of the  v a l u a t i o n  of mink  k i t s  f o r  b reed ing  
co r re la t i ons  between repeated v a l u a t i o n s  have  been examined. These 
v a r i a t i o n s  have  been made b y  d i f f e r e n t  judges o r  the same judge i n  
August  o r  November. 

S i g n i f i c a n t  cor re la t ions  have  been found between v a l u a t i o n s  made b y  2 
judges f o r  q u a l i t y ,  co lour  a n d  size, b u t  o n l y  f o r  co lour  a n d  we ight  when 
the same person eva luates  the k i t s  i n  August a n d  November. Therefore, 
select ion fo r  q u a l i t y  cannot  b e  c a r r i e d  th rough i n  August  whereas a 
p a r t i a l  so r t i ng  fo r  co lour  a n d  we ight  can  be  made on the  b a s i s  of a 
v a l u a t i o n  i n  August.  

H e r i t a b i  l i t i e s  f o r  va lua t ions  a n d  we ight  a r e  medium to h i g h  a n d  the  use of 
the r e s u l t s  f o r  c a l c u l a t i n g  the  f a m i l y  i ndex  a n d  the select ion acco rd ing  to 
the b r e e d i n g  f i g u r e  of v a l u e  c a n  g i v e  a c l e a r  r e s u l t  of the b r e e d i n g  work. 

The pressure  of work i n  connect ion w i t h  the v a l u a t i o n  of a l l  k i t s  can be  
reduced b y  e v a l u a t i n g  the male k i t s  a n d  b y  u s i n g  t h e i r  r e s u l t s  f o r  the 
select ion of male as  wel l  as  female k i t s .  

6 p p ,  6 tables,  4 references. 
I n  DANH. 

Authors '  summary. 

HER ITABIL  I T I E S  OF PELT TRAITC IN SILVER FOXES. 

Hi l k k a  ~ e n t t a i m e s .  

H e r i t a b i l i t y  of p e l t  t r a i t s  i n  s i l v e r  foxes were s tud ied  a t  the department  of 
Animal  Breeding,  U n i v e r s i t y  of He ls ink i  i n  co l l abo ra t i on  w i t h  the 
Associat ion of F u r  Animal  Breeders a n d  a p r i v a t e  fa rm Turkis-Sampo a t  
Nor th  Care l i a .  The r e s u l t s  of t h i s  work wou ld  be used in development of 
se lect ion methods f o r  foxes. 

T h i s  s tudy  was res t r i c ted  to i n c l u d e  o n l y  the s i l v e r  foxes f rom colour  
types o f  the  r e d  fox.  The s i res  o f  the  k i t s  were a lso  the s i l v e r  foxes. 
The m a t e r i a l  i n  the years  1983-85 consisted a to ta l  of 1445 k i t s .  I  n  
a n a l y s i s  f o r  genetic pa ramte rs  there  were 1239 k i t s ,  120 s i r e s  a n d  270 
dams. Subject i ve l  y  scored t r a i  t s  were darkness a n d  cleanness of colour ,  
size, u n d e r f u r  dens i ty ,  g u a r d  h a i r  dens i t y ,  a n d  s i l k i n e s s  of h a i r .  The 
personnel o f  the  fa rm g r a d e d  the  an imals .  

There ex is ted  21 to 41% v a r i a t i o n  i n  the t r a i t s .  Year a n d  sex h a d  
s i g n i f i c a n t  effect on each t r a i t .  I n  a d d i t i o n ,  the k i t s  of one-year-old 
dams were smal l e r  t han  were the  k i t s  o f  t h r  o lde r  dams. The k i t s  b o r n  i n  
smal l  l i t t e r s  .(l-3 k i t s )  were l a r g e r  t h a n  those b o r n  i n  g rea te r  l i t t e r s .  
The co r re la t i ons  among the  t r a i t s  were usua l  l  y  posi t i ve ,  the  closest 
r e l a t i o n s h i p s  ex is ted  between the  q u a l i t y  t r a i t s .  The l a r g e  a n i m a l s  tended 



to  b e  good a l so  i n  q u a l i t y .  

Her i  t a b i  l i t ies ( a n d  s tandard  e r r o r s )  of the  t r a i  ts  were as  fo l  lows: darkness 
0059 (0.12) ,  cleanness 0.13 (0.08), s ize 0.59 (0.12), u n d e r f u r  d e n s i t y  0.25 
(0.09) ,  g u a r d  h a i r  dens i ty  0.14 (0.08), a n d  s i l k i ness  0.23 (0.09). The 
magn i tude  of h e r i t a b i l i t i e s  imp ly  t h a t  i t  i s  poss ib le  to improve p e l t  t r a i t s  
o f  the  s i l v e r  foxes th rough select ion. 

4 p p ,  3 tab les ,  4 references. 
I n  SWED. 

Author '  s summary. 

ELECTROPHORET l C VAR IAT ION I N FARM BRED S I LVERFOXEC 
(VULPES VULPES) . 

K a r i  Saarenmaa. 

Samples were taken from farmed an ima ls  i n  the eastern a n d  western p a r t s  
of F i n l a n d ,  b e i n g  concerned as  iso la ted popu la t ions .  The b o t h  groups 
i n c l u d e  imported American an ima ls  a n d  so c a l l e d  "ca r r i e rs " ,  b u t  t h i s  
work does not inc lude those from the f a r m  of the eastern p a r t  of F i n l a n d .  
A p iece o f  l i v e r  was taken and  s tored f rozen a t  a temperature o f  -18' C. 
L i t t l e  pieces - weight app.  0.5 grams - were homogenized i n  two m i l l i l i t r e s  
d i s t i  l l e d  water  a n d  app l  icated i n t o  the gel w i thout  c e n t r i f u g a t i o n .  The 
samples were r u n  i n  ho r i zon ta l  12% s ta rch  e lectrophoresis.  Two gel 
b u f f e r s  were used: 
a )  1 : 1  0.043 M Tris/0.0043 M c i t r a t e  : P o u l i k  (1957), pH 7.4. 
b )  0.005 M Tris/0.005 M NaHP04 pH 8.3. 

E Iek t rodebr idges same, ten times more concentrated. ' rh is  r a t h e r  
p r e l  i m i n a r y  research inc luded  310 samples a n d  e igh t  enzymes were s ta ined:  
a -buf fe r :  IDH, MDH, LDH, ACO, 
b -bu f fe r :  PG I , PGM, 6-PGD, G-6-PDH. 
Only  IDH and  PGI showed heterozygosi ty .  No inb reed ing  was observed and 
genotype f requensies equal  l ed  w i  t h  expected Hardy-Weinherg equ i  l  i b r i um.  
Genetic d is tances (Nei 1972) showed the  western an imals  a n d  " c a r r i e r s "  to 
b e  the  same o r  v e r y  c losely r e l a t e d  popu la t ions .  The American popu la t i on  
i s  more l i k e  the  western than  the  eastern popu la t i on  d is tances not be ing  
g rea t  between a n y  popu la t ions .  

Th is  work  has  been supported b y  F i n n i s h  F u r  Breeders Associat ion wh ich  I  
w ish  t o  thank .  

7 p p ,  5 references. 
I n  SWED. 

A u t h o r ' s  summary. 

THE AUCTION CLASSI F I C A T I O N  OF PELBC AS BASIS FOR 
SELECT ION B NDEX. 

Out i  L o h i  

I  n t roduc t ion .  
The in fo rmat ion  about the p e l t  c h a r a c t e r i s t i c s  of the progeny c a n  be  based 
on g r a d i n g  of l i v e  an ima ls  o r  g r a d i n g  of pe l ts .  The a im o f  t h i s  s tudy 
was to  i nves t i ga te  whether the g r a d i n g  in format ion  from the auct ion  
company represents a genet ic  v a r i a t i o n  i n  r e g a r d  to the p e l t  charac-  
te r i s t i cs .  

Mater i  a l  a n d  methods. - 
M a t e r i a l  i s  col lected f rom 12 ranches a n d  inc ludes the co lour  types 
scanb lack  a n d  paste l .  On these ranches a l l  an ima ls  of scanb lack  and 
paste l  co lour  types were marked i n d i v i d u a l l y  a t  p e l t i n g  in 1982, 1983 and 



1984. I n  h e r i t a b i l i t y  counts a l l  pe l t s  in normal  q u a l i t y  g roups (5s - 
q u a l i t y  I  I )  a r e  inc luded.  The to ta l  m a t e r i a l  inc ludes 23812 scanb lack  a n d  
8775 paste l  pe l t s .  
The a n a l y s i s  of v a r i a n c e  i s  c a r r i e d  out  w i t h  SAS procedure  NESTED. 

Resu l  ts.  
A c l e a r  d i f fe rence between the ranches c a n  b e  seen i n  a l l  cha rac te r i s t i cs .  
Th is  i s  p a r t l y  due to  envi ronmental  ef fects b u t  i l l u s t r a t e s  a l so  d i f fe rences 
i n  genet ica l  m a t e r i a l .  A f te r  the d i f ferences between the two sexes were 
el  im inated b y  SAS procedures STANDARD the  fo l  l ow ing  h e r i  t a b i  l  i t y  est imates 
were counted out  f rom the to ta l  m a t e r i a l :  

scanb l  ack pas te l  
h2 h 

Qual i t y  15 20 
size 3 2 18 
co lour  3 8 5 7 
shade o f  the  co lour  1 1  13 

The resu l t s  i n  r e g a r d  to scanblack t ype  a r e  more constant  from year  to 
yea r  a n d  between the  two sexes than  the  r e s u l t s  on paste l  type. 

11  p p ,  7 tab les ,  5 references. 
I n  DANH. 

A u t h o r ' s  summary. 

STUD I ES ON REPRODUCT ION AND FOLL I CULAR DEVELOPMENT I N M I NK. 

Gabr ie l  l e  L a g e r k v i s t ,  L a r s  Elofson, Hans Gustafsson. 

Inves t iga t i ons  on m a t i n g  pa t te rns  i n  m ink ,  a n d  the  effects of the female 
age a n d  m a t i n g  p a t t e r n  on reproduct ion ,  were c a r r i e d  out a t  the Swedish 
F u r  Animal  Research Farm a t  Uppsa la  d u r i n g  1981-1983. I n  1984 the  
pro jec t  was extended to  a l so  i nc lude  phys io log i ca l  s tudies:  
- eggs a n d  embryos were col lected b y  f l u s h i n g  the  female g e n i t a l  t r a c t  
- fol1 i c u l a r  development d u r i n g  the b reed ing  season was s tud ied i n  females 

t h a t  h a d  been l e f t  unmated 
- females were s laugh te red  one month a f t e r  las t  mat ing .  Embryos a n d  

co rpu ra  l u tea  were counted. 

For  the d i f f e r e n t  m a t i n g  groups,  mat ings  s t a r t e d  on f i x e d  dates i n  the  
per iods  8/3-15/3 f o r  1+9 mat ing  and  10/3-25/3 f o r  1+1 mat ing .  A to ta l  of 
193 l - y e a r  o l d  females a n d  236 o lder  females were d i s t r i b u t e d  over  the  
groups.  

83% of  the females accepted mat ing  on the  f i r s t  o r  the second d a y  tested. 
I n  the la tes t  m a t i n g  group almost every  female accepted mat ing  
immediatel y .  

I n  agreement w i t h  e a r l i e r  inves t iga t ions ,  f o r  1 y e a r  o l d  females a good 
b reed ing  r e s u l t s  was obta ined when mated acco rd ing  to the  l+9  system 
e a r l y  i n  the season. For  o lder  females, f e r t i l  i t y  was super iour  i n  the  
g roup  where m a t i n g  s t a r t e d  on the 25th of March:  7.9 k i t s  p e r  l i t t e r  
( i n c l u d i n g  s t i l l b o r n )  a n d  6.1 mated female a t  3 weeks. 

I n  l - y e a r  o l d  females, mated accord ing to the  1+9 system, more normal  
embryos were found  i n  the ov iduc ts  a n d  u te rus  (5.8) than  i n  those mated 
accord ing to the  1+1 system. Older  females, mated la te  i n  the ma t ing  
season acco rd ing  to the 1+1 system, c a r r i e d  8.5 normal  embryos a t  a n  
average.  I n  3 ou t  of 19 females, mated 1+9, embryos from the f i r s t  
n ia t i ng  were found  i n  the  u terus .  

The number of f o l l i c l e s  a t  least 0.5 mm were determined i n  l - y e a r  o l d  
unmated females s laugh te red  i n  the p e r i o d  12/3-2/4. No s igns  of c y c l i c i t y  
cou ld  be observed. I n  3 out  of 16 females one a t r e t i c  f o l l i c l e  was found. 
A few compact l u the in i zed  fo l l i c l es  were noted, wh ich  imply  tha t  the m ink  



might a lso ovu la te  spontaneously. I n  these females ra ised progesterone 
t i t  res were observed . 
9 pp,  6 tables, 3 references. 
I n  SWED. 

Authors '  summary. 

NEW EXPER I ENCES OF M I NK TEST I CULAR ASP I RAT ION B I OPSY. 

Chr is ter  Sundqvist ,  A l t t i  Lukola.  

Male mink f e r t i l i t y  problems have been s tud ied a n d  ef for ts  have been made 
to f i n d  ef fect ive means f o r  el i rninating i n fe r t i  le i n d i v i d u a l s  from breeding.  
From the f a rmer ' s  economic point of view i t  i s  important that  i n f e r t i l e  
males a r e  e f fec t ive ly  e l iminated as ear l y  as possible. Asp i ra t ion biopsies 
of the mink tes t is  were performed i n  January and  February .  I n  these 
tests, the unanaesthetized mink was he ld  f i r m l y  whi le  the test is  was 
puncture ca re fu l l y  avo id ing  any i n j u r y  to the cauda ep id idymid is .  As the 
needle passed through the test icular  t issue, a sy r inge  was used f o r  
asp i ra t ion.  Th is  sampl ing seemed painless f o r  the mink,  and produced no 
harmfu l  effects on l ib ido,  appeti  te or  general behav iour .  Samples were 
immedi atel y invest  igated i n a phase-con t ras t  microscope, o r  samples were 
spread onto object glasses, a i r -d r ied  and analyzed a f te r  s ta in ing  w i t h  a 
~ a ~ - G r u n w a l d - G i e m s a  solut ion.  Each view was scored on a scale from 1 to 
10 which was a s l i g h t l y  modif ied Johnsen's score count. Add i t i ona l l y  
samples have been analyzed i n  a DNA f low cytometer. Results showed tha t  
h i g h  scor ing males re turned better breed ing resu l t s  (r=0.46; p < 0.05). 
Males scor ing 7 cou ld  be considered as in fe r t i l e .  The sample cou ld  be 
stored ins ide the needle for  a t  least 5 days,  s t i l l  a l l ow ing  elongated 
spermat ids  to be  counted wi th  great  accuracy. However, spermatogonia 
and  spermatocytes were not easy to f i n d  even a f t e r  one s ing le  day ins ide 
the needle. I n  the analyses the main emphasis i s  focussed on the 
presence of condensing acrosome- and maturat ion-phase spermat ids.  
Therefore i t  i s  possib le to check the f e r t i l i t y  of males i n  samples stored 
ins ide the needle. Measurement of the seasonal changes i n  tes t icu lar  
development b y  biopsy and  DNA f low cytometry showed tha t  a r a p i d  
expansion of the hap lo i d  ce l l  compartment cou ld  be seen i n  ear !y  January.  
Th is  means that  mink males wi th  delayed spermatogenesis, o r  a complete 
absence of i t ,  can  b e  detected even a t  t h i s  ea r l y  date. Because specimen 
col lect ion,  s ta in ing ,  and  analys is  a re  easy to do, the asp i ra t ion  biopsy 
technique i s  ve ry  su i tab le  fo r  assaying mink i n f e r t i l i t y  i n  a normal farm 
s i tua t ion .  

3 pp,  8 references. 
I n  SWED. 

Authors '  summary. 

FRESH SEMEN I N ART I F I C I AL I NSEM I NAT ION O F  FOXES. 

J.A. Fougner, M. Forsberg. 

Breeding of foxes f o r  f u r  production i s  of considerable economic importance 
i n  the Nordic countr ies,  Canada and  the Soviet Union. Since the introduc- 
t i on  of a r t i f i c i a l  insemination of fox breeding i n  Norway (1973 and 1979), 
t h i s  technique has  expanded to several other countr ies.  I n  1986 approx- 
imatel y 130,000 v ixens  were subjected to a r t i f i c i a l  insemination wi t h  f resh 
semen i n  the Nordic countr ies alone. 

The a r t  ic le  reviews recent experience i n semen c01 Iect ion, sperm preser- 
vat ion,  heat control  and  time of insemination i n  estrus. Effects on f e r t i -  
l i t y  b y  inseminat ing h i g h l y  d i lu ted  semen a r e  reported. 



E a r l i e r  s tudies i nd i ca ted  t h a t  100-150 m i l l i o n  sperms were the rriinimum 
numbers of spermatozoa p e r  inseminat ion  dose necessary to  ach ieve maximal 
numbers of f e r t i l i z e d  ova  when u t i l i z i n g  f resh semen. A p i l o t  s tudy i n  
Norway i n  1985, where b l u e  fox  v i xens  were inseminated w i t h  f resh  s i l v e r  
fox  semen, showed tha t  good f e r t i  l i t y  cou ld  be ach ieved b y  inseminat ing  
tw ice  w i t h  30 m i l l i o n  spermatozoa p e r  dose. 

I n  1986 a t r i a l  was per formed where 325 b l u e  fox v i x e n s  f rom 7 farms i n  
Norway were inseminated w i t h  l i q u i d  semen from 50 s i l v e r  f o x  males. Each 
e jacu la te  was s p l i t  f o r  d i l u t i o n  to conta in  100, 60, 40 a n d  20 m i l l i o n  
sperms pe r  mi I l  i l  i t e r .  The number of sperrnatozoa in a semen sample was 
determined u s i n g  a modi f  i e d  hemocytometer (AB Leo Diagnost ics ,  Helsing- 
b o r g ,  Sweden). A l l  inseminat ions  took p lace w i t h i n  3 hours  of sperm 
co l lec t ion .  Tota l  volume o f  extended semen f o r  i n t r a u t e r i n e  deposi t ion was 
1 m i l l i l i t e r .  

The f e r t i l i t y  resu l t s  of v i x e n s  ir iseminated w i t h  d i f f e r e n t  sperm numbers 
a r e  summarized i n  Tab le  1. Vixens i n  groups 1 ,  2, 3 a n d  4 were 
randomly  assigned to the groups a t  the time of inseminat ion .  Vixens i n  
g roup  5 and  6 were chosen b y  the techn ic ian  a t  the  t ime o f  inseminat ion 
a f t e r  phys i ca l  examinat ion  of heat  s igns  ( v u l v a r  swel l  i n g ,  ce rv i ca l  
consistency) .  An imals  j udged  to be in rnaximal heat  were assigned to 
g r o u p  5 and  an ima ls  considered e a r l y  i n  heat to g roup  6. Females i n  
g roup  6 were inseminated tw ice  w i t h i n  24 to 36 hours .  

The most s t r i k i n g  r e s u l t s  was the  h i g h  f e r t i l i t y  i n  a l l  g roups  expressed i n  
bo th  pregnancy ra tes  a n d  l i t t e r  sizes. I n  the random g roup  inseminated 
w i t h  20 m i l l i o n  sperms ( g r o u p  4)  bo th  pregnancy r a t e  a n d  l  i t t e r  size were 
reduced compared to the o ther  random groups inseminated w i t h  h ighe r  
sperm numbers (groups 1,  2 a n d  3 ) ,  a l though the  reduc t ion  was not 
s t a t i s t i c a l l  y s i g n i f i c a n t .  Among the v i xens  inseminated w i  t h  20 mi I I  ion 
sperms (groups 4, 5 a n d  6)  there  was a s i g n i f i c a n t  d i f fe rence i n  f e r t i l i t y  
between those an ima ls  randomly  selected a n d  inseminated once (g roup  4)  
a n d  those chosen b y  the  techn ic ian  f o r  inseminat ion twice (group 6 ) .  
Resul ts  i nd i ca te  tha t  20 m i l l i o n  sperms a r e  the minimum inseminat ion dose 
i n  cross breed ing,  r e q u i r e d  f o r  opt imal  f e r t i l i t y  w i t h  the  present  technique 
f o r  sperm p rese rva t ion  a n d  heat  detect ion. 

Tab le  1. B lue  fox  v i x e n s  inseminated w i t h  v a r i o u s  d i l u t i o n s  of s i l v e r  fox 
semen. 

g roup  no of v i xens  i n  eminat ion  d a  regnancy r a t e  (x) l i t t e r  size 
Ysperms i n  miSTioXs) 

1 ( random) 49 1 O0 85.7 8.2 
2 ( random) 74 60 81 .l 8.3 
3 ( random) 88 40 85.2 8.1 
4 ( random) 31 20 74.6 7.8 
5 (chosen) 35 20 88.6 8.6 
6 (chosen) 48 2x20 83.3 8.9 

Are they  a r t i f i c i a l  

o r  n a t u r a l  ? 



LOW-PROTEIN FEEDING I N  MINK: EFFECTS OF DIETARY SUPPLEMENT OF 
METHION'INE AND LYSINE ON BLOOD PARAMETERS AND FUR QUAL ITY. 

Hans Berg  , Jouko ~ ~ o ~ ~ o n e n ,  Mai  j a  Val tonen. 

Four  groups of mink  were fed from weaning to p e l t i n g  w i t h  feed of two 
d i f f e r e n t  p ro te in  levels. The metabol i zab le  energy (ME)  f rom p ro te in  
amounted to 40/360/0 i n  the  cont ro l  g roup a n d  25/200/0 i n  the three 
low-prote in groups d u r i i i g  the  e a r l y  a n d  l a t e  growth  pe r iod ,  respect ive l  y. 
One o f  the low-protein g roups  rece ived a n  unsupplemented d i e t ,  the  second 
d i e t  was supplemented w i t h  methionine, a n d  the t h i r d  w i t h  meth ion ine and  
Iys ine .  The levels of methionine a n d  l ys ine  added in t h e  Iow-prote in 
feeds were equ iva lent  to the  cont ro l  d ie t .  

I n  a l l  of  the  low-protein groups the  decreased p r o t e i n  i n t a k e  was observed 
a s  e levated p lasma leve ls  of a l a n i n e  a n d  branched c h a i n  amino ac ids  
(BCAA) v a l  ine, leucine a n d  isoleucine. C l  i n i c a l  b lood parameters  were 
s im i  lai- oi- be t te r  i n  low-prote in groups compared to the con t ro l  group.  
The low-protein d i e t  were su f f i c i en t  f o r  g rowth  a n d  gave  l a r g e r  pe l t s  than 
the  cont ro l  d ie t .  However, the q u a l i t y  of the p e l t s  p roduced w i t h  the 
low-prote in feeds was s i g n i f i c a n t l y  reduced as compared t o  the contro l  
g roup  w i t h  normal  p r o t e i n  level .  No improvement i n  the f u r  q u a l i t y  was 
ach ieved b y  the d i e t a r y  supplementat ion of methionine a n d  I ys ine  as 
compared to the unsupp lemented low-protein feed. 

8 p p ,  6 tables,  1 f i g . ,  8 references. Authors '  summary. 
I n  SWED. 

THREE FORM5 OF HERED ITARY TYROS INEM IA TYPE I I I N  M INK. 

B i r t h e  B je rg ,  Knud Chr is tensen,  Per Henr iksen,  Hi lmer S ~ r e n s e n .  

H e r e d i t a r y  tyros inemia occur  i n  m ink  (Muste la v ison Schreb.) .  The disease 
may lead to death fo r  an ima ls  w i t h  homozygotic recessive genes fo r  a 
de f i c iency  i n  hepat ic  t y ros ine  aminotransferase (EC 2.6.1.5). Three 
d i f f e r e n t  forms o f  the d isease have  been descr i  bed, where the  def ic iency a t  
the  enzyme f o r  these forms r e s u l t s  i n  i n s u f f i c i e n t  deg rada t ion  a n d  
exc re t i on  o f  t y ros ine  a n d  pheny la lan ine .  

Methods of ana lyses h a v e  been developed fo r  a fas t ,  s imple  a n d  e f f i c ien t  
detect ion o f  the disease. Tyrosinemia type I  I i s  caused b y  i nsu f f i c i en t  
b i n d i n g  of the cofactor  py r idoxa lphospha te  to hepa t i c  t y r o s i n e  aminotrans-  
ferase.  These forms o f  ty ros inemia  a r e  d i f f e ren t  f rom ty ros inemia  type I ,  
wh ich  h a s ,  been descr ibed to comprise bo th  defects r e l a t e d  to  hepat ic  
4 -hyd roxypheny lpy ruva te  d ioxygenase (EC 1.13.11.27) a n d  o the r  enzymes. 

f)4ftabolism of ty ros ine  i n  the an ima ls  have  been inves t iga ted  b y  use of 
C-L-tyrosine a s  precursor .  K ine t i cs  of t y ros ine  aminot rans ferase iso la ted 

f rom mink  l i v e r  have  a l so  been u t i l i z e d  i n  c l a r i f i c a t i o n  o f  the enzyme 
defect l ead ing  to ty ros inemia  t ype  I  I .  D ie ta ry  treatment of a f fec ted minl: 
h a v e  been promis ing .  Resul ts  f rom the above mentioned inves t iga t i ons  w i l l  
b e  presented.  

13 p p ,  1 tab le ,  7 f i gs . ,  5 references. Authors '  summary. 



TRIALS O F  HERR ING OFFAL. 

Georg H i l lemann.  

H e r r i n g  o f f a l  (Clupea harengus)  i s  compara t i ve l y  new as a feed ing red ien t  
fo r  f u r b e a r i n g  animals.  Al  though l a r g e  q u a n t i t i  tes have  been a v a i  l a b l e  i t  
has  not  h i t h e r t o  been used much l a r g e l y  on account to the h i g h  content o f  
o i l  a n d  th iaminase.  

T r i a l s  a t  the Nord jysk  P e l s d y r f o r s ~ g s f a r m  i n  1984 a n d  1985 showed however 
t h a t  bo th  f rozen,  cooled a n d  s i  laged h e r r i  n g  o f f a l  produce reasonab le  
resu l  ts when proper1 y handled.  

I n  1984 6 g roups  of 280 mink  each h a d  h e r r i n g  o f f a l  a t  thz leve ls  of U 
a n d  16% e i t h e r  frozen, cooled o r  s i laged.  I n  1985 4 groups of 280 m ink  
h a d  h e r r i n g  o f f a l  a t  the level of 16% e i t h e r  frozen o r  cooled b y  20% 
frozen, cooled b y  ice o r  mixed w i t h  t r a d i t i o n a l  f i s h  s i l a g e  (50/50%), i .e.  4 
d i f f e ren t  methods of p reservat ion .  

The an ima ls  developed no rma l l y .  The p e l t s  were s l i g h t l y  smal le r  f rom the 
groups a t  the  h i g h  level of h e r r i n g  o f f a l .  The h i g h  level of h e r r i n g  o f fa l  
produced shor te r  u n d e r f u r  i n  Pastel  m ink ,  s l i g h t l y  t h i n n e r  s k i n  a n d  lower 
p e l t  we ight .  The frozen of fa l  produced the  best f u r  q u a l i t y .  Status of 
th iaminase appeared to be normal ,  b u t  the h i g h  level of h e r r i n g  o f fa l  
seems to produce more cases of f a t  inf i  l t r a t i o n s  i n  the  l i v e r .  

I  t  may however b e  concluded t h a t  h e r r i n g  o f f a l  i n  reasonable q u a n t i t i e s  i s  
s u i t a b l e  as  m ink  feed then produced a n d  used co r rec t l y .  

21 p p ,  1 1  tables.  Au tho r l  s  cummary. 
I n  DANH. 

IRON U T I L I Z A T I O N  I N  M I N K .  

Anders Skrede. 

I n t roduc t ion .  
Fi'$h-induced i r o n  def ic iency anemia i s  a common problem i n  m ink  
n u t r i t i o p .  The occurrence of anemia seems to be  associated w i t h  the  
feeding ' o f  c e r t a i n  f i s h  species a n d  subsequent l  y  poor i r o n  absorp t ion .  

Supplementat ion of mink  d ie ts  w i t h  i ron .  
Studies w i t h  m ink  showed tha t  a d d i t i o n  of 40 mg i r o n  p e r  k g  wet feed as  
fe r rous  su l  pl-iate, fe r rous  fumarate,  Fe-EDTA o r  "HemaxI1 was ine f f  i c i en t  in 
p r e v e n t i n g  anemia when the feed was composed to promote low i r o n  
a v a i l a b i l i t y .  I n  one experiment,  where i r o n  was supplemented th rough  a 
d r y  v i t a m i n  m ix tu re ,  i r o n  enrichment f o r  k i t s  d u r i n g  the June-November 
pe r iod  h a d  l  i t t l e  o r  no p o s i t i v e  effect.  Exper iments in the reproduct ion  
pe r iod  revea led  a p o s i t i v e  effect of "Hemaxl' b y  r e g u l a r  use i n  the  feed 
product  ion. 

5upp lementa t ion  of m ink  d ie ts  w i t h  i r o n  a n d  cyste ine.  
The amino cys te ine  form several  complexes w i t h  fe r rous  iones, a n d  may 
thus i n f l uence  the a v a i l a b i l i t y  of i r o n .  A d d i t i o n  of cys te ine ,  as  
L-cyste ine monohydrochlor ide monohydrate, in amounts cor respond ing to 10 
mol p e r  mol added i r o n  as  fe r rous  fumara te  appeared to y i e l d  e f f i c i en t  
p ro tec t ion  a g a i n s t  i r o n  def ic iency anemia i n  mink .  C ys te i  ne 
supplementat ion promoted normal hemoglobin a n d  hematocri  t  va lues ,  a n d  a 
great  increase in  the  amounts of nonheme i r o n  in the l i v e r .  Growth a n d  
f u r  co lo r  a l so  were [roproved as  a r e s u l t  i o f  supplementat ion w i t h  cyste ine.  



Exper iments w i t h  5 9 ~ e - l a b e l  led fe r rous  fumara te  revea led i ncreas i  n g  
absorp t ion  i n  m ink  w i t h  increas ing leve ls  of added cyste ine.  T hese 
studies,  wh ich  i nvo lved  absorpt ion measurements w i t h  whole body  coun t ing  
technique, i n d i c a t e  a p o s s i b i l i t y  of u s i n g  cyste ine as a promotor of 
increased i r o n  u t i l i z a t i o n  i n  d i f f e ren t  species. 

10 pp,3 tab les ,  5 f i gs . ,  3 references. A u t h o r ' s  summary. 
I  n  NORG. 

VARIATION OF HAEMATOLBGICAL INDICES ON MINK 
- SRON DIET - 

A s b j ~ r n  B rand t .  

Waematological d a t a  f rom f o u r  recent exper iments a r e  ana lyzed i n  o r d e r  to 
s tudy  f o l l o w i n g  aspects: 
1 .  The effect of d i f f e ren t  levels a n d  mutua l  p ropor t  ions of d i e t a r y  

i ron ,  copper a n d  z inc  on g row ing  m ink  k i t s .  

2. The effect of d i e t a r y  EDTA, amino a c i d  chelated,  and  g lu tamate  o r  
su lpha te  i r o n  on the haematological development of grow i n g  mink  

k i t s .  
3. The ef fect  of repeated phlebotomy on g row ing  mink  k i t s  fed  l a r g e  

amounts o f  f i s h  o i l  o r  la rd .  
4. The effect o f  v i tamin-E a n d  f i s h  o i l  on the haematological  develop- 

ment i n  g r o w i n g  m ink  k i t s .  

The r e s u l t s  a r e  presented i n  f igui-es a n d  the source and  type of the  
v a r i a t i o n s  i s  discussed. 

I n  exp. 1 ,  2 G 3 the low haematocr i t ,  haemoglobin, number of e ry th ro -  
cytes, mean co rpuscu la r  volume a n d  t r a n s f e r r i n  sa tu ra t i on  was charac-  
te r ised a s  i r o n  def ic iency  anaemia. I n  exp.  4 low haematocr i t  a n d  number 
0.F e r y th rocy tes  combined wi t h  h i g h  mean co rpuscu la r  volume was e v a l  ua ted  
a s  t y p i c a l  o f  haemoly t ic  anaemia. 

5 pp ,  Li. f i gs . ,  2 references. 
I n  ENGL. 

A u t h o r ' s  summary. 

TREATED COYBEWN MEAB. 

L i i s a  Tang. 

A more ex tens ive  use of soybean meal in the f u r  an imal  feed h a s  been 
r e s t r i c t e d  b y  the  lower d i g e s t i b i l i t y  compared w i t h  the an imal  p ro te ins  as  
wel l  as  b y  the so c a l l e d  b i o l o g i c a l l y  a c t i v e  substances found in soya. 
The d i g e s t i b i  l i t y  of the soybean meal can,  however, be improved w i t h  
d i f f e r e n t  t reatments.  These treatments c a n  a l so  i n a c t i v a t e  the adverse 
fac tors  of t he  soybean tneal. I n  1984-86 the Feed D iv i s ion  of F i n n i s h  
Sugar Co. c a r r i e d  out  tests to improve the d i g e s t i b i l i t y  of the soybean 
meal.  The soybean meal went th rough  bo th  p h y s i c a l  a n d  enzymat ic  
t reatments a s  we l l  a s  t h e i r  combinat ions. These treatments c a n  improve 
the  d i g e s t i b i l i t y  o f  the p ro te in  i n  the  soybean meal b y  some 10%. 
Furthermore the  d iges t  i b i  l i t y  of ca rbohydra tes  has  increased u p  to some 
30%. The t reatments have  also improved the v i scos i t y  of the soybean 
meal.  As a r e s u l t  the share  of the soybean meal cou ld  have  been in -  
creased in t h e  f u r  an ima l  feeds. 

9 pp ,  3 tab les ,  2 f i g s , ,  4 references. A u t h o r ' s  summary. 
I n  SWED. 



EFFECTS OF SALT LOAD IN  MINK. 

Lea Er iksson,  M a i j a  Val tonen, Jaakko ~ a k e l a .  
+ 

Sa l t  (Na , c l - )  content i n  f resh mink food v a r i e s  a lot.  F i s h  and  f i s h  
o f f a l  espec ia l l y  c a n  b e  s a l t e d  a n d  cause ser ious poisonings.  Gorham a n d  
F a r r e l l  (1962) have  shown t h a t  mink  r e a d i l y  eats food w i t h  s a l t  content as  
h i g h  as 5% of the  wet weight .  A l ready  food w i t h  3% s a l t  content causes 
s i g n s  of s a l t  po ison ing a l  though water  supp l  y i s  f ree l  y a v a i  lable.  I  f 
wa te r  i s  res t r i c ted ,  even less amounts of s a l t  a r e  tox ic .  

E f fec ts  of bo th  short  a n d  long term (10 weeks) s a l t  load were s tud ied in 
h e a l t h y  male m inks  (E r i ksson  et a l . ,  1984 A + B ) .  Sal t  was added to th? 
f resh  food from O to 2% of the wet weight .  The b a s i c  d ie t  conta ined Na 
cor respond ing to 0.5% NaCI of the wet weight  on the  short  term s a l t  load 
of 0.3% on the long term load. 

The an ima ls  showed no s i g n s  of discomfort in a n y  test g roup.  On short  
term s a l t  load d a i l y  food consumption was h i g h e r  i n  the groups ea t ing  
d i e t s  w i t h  1 and  2% s a l t  a d d i t i o n  than  i n  those e a t i n g  less s a l t y  food. 
On the other  h a n d  m i n k s  on the long term load consumed somewhat less 
food fed w i t h  the h ighes t  s a l t  a d d i t i o n  (1  a n d  2%). Plasma levels of 
e lec t ro ly tes  a n d  the  common c l i n i c a l  parameters  d i d  not show a n y  
d i f ferences between t h e  test g r o y p  i n  b lood samples col lected a t  the end o f  
long term s a l t  P a d .  U r i n a r y  Na excret ion increased concur ren t l y  w i t h  the  
increase i n  v a  i n take .  Add i t i on  of 0.5% of  s a l t  was e l im inated b y  
i ncreas i n g  y a  concent ra t ion  i n  u r i n e .  When the  s a l t  load was h i g h e r ,  
maximum Na concent ra t ion  (350 mM) was reached a n d  any  f u r t h e r  increase + 
of Na excre t ion  was caused sole ly  b y  g rea te r  u r i n e  volume. 
SimuItaneously u r i n a r y  osmotic concentrat ion decreased from 2000-3000 
mOsm/kg to  1500 mOsm/kg. The increased u r i n a r y  wa te r  loss was compen- 
sa ted b y  augmented d r i n k i n g .  Compared to u r i n e  the changes i n  faeces 
were t r i v i a l .  

Hea l thy  minks  to le ra te  r e l a t i v e l y  h i g h  concent ra t ions  of s a l t  i n  the food 
the  excess b e i n g  excre ted i n  u r i n e .  Suf f i c ien t  s u p p l y  of d r i n k i n g  water  i s  
of c r i t i c a l  importance. Wi th  time, however, h i g h  s a l t  contents i n  the food 
ma y suppress appet  i te a n d  g rowth  . 
6 p p ,  2 tables,  4 f i g s . ,  12 references. Au tho rs '  summary. 
I n  SWED. 

PROTE IN QUAL ITY IN FISH MEAL FOR USE IN FEED TO FUR ANIMALS. 

K.E. Gulbrandsen,  T .  Hjer tnes.  

Raw mate r ia l  q u a l i t y ,  process equipment, low heat  exposure a n d  short  
res ident  t ime i n  f i s h  meal p roduc t ion  a r e  a l l  impor tant  elements r e g a r d i n g  
the  f i n a l  p roduc t  q u a l i t y .  

D i g e s t i b i l i t y  exper iments on m ink  shows t h a t  increased leve ls  of to ta l  
v o l a t i l e  n i t rogen  (TVN) i n  r a w  mate r ia l  have  n e g a t i v e  ef fects on product  
qua1 i t y ,  p a r t i c u l a r l  y i n  connect ion w i t h  h i g h  heat  exposure. 

Exami n a t  ions o f  f i s h  meal produced wi  t h  d i f f e r e n t  heat  exposures shows 
t h a t  p r o t e i n  qua1 i t y  decreases w i  t h  increased temperatures d u r i n g  the 
d r y i n g  process. 

Commercial f i s h  meal p roduced i n  steam d r i e r e s  h a v e  been tested f o r  
p roduc t  qua1 i t y  i n  d i g e s t i b i l  i t y  exper iments on male  pas te l  minks.  The 
r e s u l t s  showed a t r u e  p r o t e i n  d i g e s t i b i  l i t y  of 87% i n  the samples. The 
same procedures were a lso  used i n  q u a l i t y  test f o r  commercial 
Low-Temperature meal s (LT-mea I ) produced under  f  i r m  condi  t  ions. The 
t r u e  p r o t e i n  d i g e s t i b i l i t y  was found to b e  92% on ave rage  when tes t ing  



n e a r l y  65% of the  to ta l  LT-meal p roduct ion  in Norway in 1985. Growth 
exper iments on m ink  i n  the  pe r iod  from Ju ly  to  November w i t h  e i the r  steam 
d r i e d  f i s h  meal o r  LT-meal as p ro te in  sources in the  d r y  feeds, resu l ted  
i n  s i g n i f i c a n t l y  h i g h e r  g a i n  (15-19%) f o r  an ima ls  fed  LT-meal, 

6 p p ,  2 tables,  1 f i g . ,  1 reference. Authors '  summary. 
I  n NORG. 

BIOGENIC AMINES I N  FUR ANIMAL FEED. 

B j a r n  O. Eggum, N ie l s  Enggaard  Hansen, Per Henr iksen,  Hi  lmer Sarensen. 

Products  of an ima l  o r i g i n  and  waste p roduc ts  f rom f i s h  a n d  p o u l t r y  
i n d u s t r i e s  have  a high p o t e n t i a l i t y  as  v a l u a b l e  feed f o r  f u r  animals.  
However, p r o p i t i o u s  cond i t i ons  f o r  pu t re fac t i on  a n d  degrada t ion  occur q u i t e  
of ten d u r i n g  p r e p a r a t i o n  a n d  storage of the feed. Poss ib i l  i t i e s  ex i s t  f o r  
d i f f e r e n t  types of m i c r o b i a l  g rowth  a n d  f o r  the fo rmat ion  of a too h i g h  
concentrat ion of a n t i n u t r i t i o n a l  and/or  tox ic  const i tuents  i n  the feed 
th rough  series o f  enzyme ca ta l yzed  processes. The enzymes can  be  of 
mic rob i a l  o r i g i n ,  possi b l y excreted from the microorgan isms, o r  from the 
a p p  l  ied  feed. 

Biogenic amines and/or  p roducts  of these a r e  q u i t e  of ten considered to be  
respons ib le  fo r  reduced q u a l i t y  and  tox ic  ef fects of feed con ta in ing  
apprec iab le  amounts of waste products  from f i s h  a n d  pou l  t r y  i ndus t r i es  as 
wel l  as  d i f f e ren t  types o f  an imal  ma te r ia l s .  I n fo rma t ion  on types, 
combinat ions a n d  concent ra t ions  of the ac tua l  l y h a r m f u l  compounds a r e  
i nsu f f i c i en t .  These unso lved problems a r e  a g a i n  reasons f o r  miss ing,  
s u f f i c i e n t  s imple a n d  r e l i a b l e  methods of a n a l y s i s  wh ich  a r e  r e q u i r e d  f o r  
the  gu idance of those u s i n g  such feed. I  nves t iga t i ons  of the above 
ment ioned problems h a v e  recent l y  been i n i  t i a t e d  in a col l a b o r a t i v e  pro jec t  
based on systemat ic  molecu lar  b io log i ca l  methods a n d  r e s u l t s  ob ta ined from 
these w i l  l b e  presen ted. 

14 pp ,  3 tables,  6 f i gs . ,  3 references. Au tho rs '  summary. 
In  DANH. 

DIFFERENT ENERGY LEVELS I N  FEED FOR LACTATING FEMALES 
AND ITS  EFFECT ON K I T  GROWTH. 

Anne-Helene Tauson. 

I n  a 2-year s tudy  w i t h  4 groups of each 9 s t a n d a r d  females a n d  54 k i t s  
(Exp t .  1) and  3 g roups  of each 15 females a n d  90 k i t s  (Exp.  2) the 
ef fects of a v a r i e d  energy  concentrat ion i n  d i e t s  w i t h  almost constant 
f a t : c a r b o h y d r a t e  r a t i o  on k i t  g rowth  per formance a n d  female l i v e  weights 
f rom p a r t u r i t i o n  u n t i l  the  age of 8 weeks of the k i t s  were studied.  
Energy  concent ra t ion  v a r i e d  between 19.2-16.6 MJ ME/kg DM (Exp.  1 )  a n d  
17.2-15.4 MJ M E / ~ ~  DM (Exp .  2 ) .  Feed consumption d a t a  i nd i ca ted  tha t  
t he  an ima ls  compensated f o r  decreased d i e t a r y  energy  concentrat ion b y  
i ncreased feed consumption. K i t  l i  ve weights,  however, were i n f e r i o r  i n  
g roups  w i t h  low energy  concentrat ion,  the except ion b e i n g  the h ighest  
level  in Exp.  1 .  The det r imenta l  effects of a low energy concentrat ion 
were most pronounced d u r i n g  the las t  weeks of the  exper imental  per iod ,  
when the  k i t s  were more dependent on t h e i r  own feed consumption than on 
t h e  mo the r ' s  mi I k  p roduc t ion .  For  the most low-concentrated d iets,  
however, i n f e r i o r  k i t  we ights  were recorded a l r e a d y  a t  a k i t  age of 21 
days .  K i t  l i v e  we igh ts  i n  November a n d  s k i n  l eng th  of pe l ted  an imals  
showed tha t  k i t  per formance d u r i n g  the e a r l y  g rowth  p e r i o d  was 



determin ing  f o r  these t r a i t s .  The l a c t a t i n g  females lost about  25% of t h e i r  
body weight f rom p a r t u r i t i o n  u n t i l  8 weeks thereaf ter .  The ma jo r  weight 
losses occur red between 35 a n d  56 days  a f t e r  p a r t u r i t i o n .  Desp i te  the  k i t s  
were weaned a t  an  age of 42 days ,  the dams lost we ight  u n t i l  the  
te rminat ion  of the experiment.  There was a tendency f o r  less severe 
we ight  losses a n d  a somewhat fas te r  recovery among females on low-con- 
cen t ra ted  d iets.  The r e s u l t s  of the i nves t iga t i ons  i n d i c a t e  t h a t  16.0 MJ 
ME/kg DM i s  su f f i c ien t  to suppor t  normal  k i t  g rowth  u n t i l  t he  k i t s  s t a r t  to 
consume feed. From then on 17.3 MJ ME/kg DM appears  to b e  the lowest 
level  requ i red .  On the other  hand ,  benef ic ia l  effects of a n  energy 
concent ra t ion  above 18.8 MJ M E / ~ ~  DM were not documented. 

11  p p ,  5 tables,  12 references. 
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A u t h o r ' s  summary. 

BEHAVIOUR STUDIES IN RELATION TO REPRODUCTION IN FARM FOXES. 

B j a r n e  O. Braastad.  

The reproduct ion  resu l t s  f o r  foxes may v a r y  cons iderab ly  between farms. 
I n  many farms the average l i t t e r  s ize a t  weaning i s  on l y  about  h a l f  of 
the reproduct ion  po ten t ia l .  T h i s  may have  va r ious  causes, b u t  i t  i s  
reason to be l ieve tha t  reproduct ion  can be  cons iderab ly  improved i f  the 
number of aggress ive  o r  f e a r f u l  v i x e n s  a n d  v i xens  wh ich  i n j u r e  t h e i r  cubs 
cou l  d b e  reduced. 

I t  i s  therefore aimed a t  f i n d i n g  the  causes of t a i l  b i t i n g  a n d  i n f a n t i c i d e ,  
p a r t i c u l a r l y  i n  s i l v e r  fox ,  b y  compar ing  the behav iou r  of normal  v i xens  
w i t h  t h a t  of cub b i t e r s .  T h i s  s tudy  w i l l  p r o v i d e  the bas is  f o r  deve lop ing 
measures t o  reduce these b e h a v i o u r a l  d isorders .  

Video reco rd ing  o f  the p e r i p a r t u r i e n t  behav iou r  of s i l v e r  foxes showed tha t  
the p a r t u r i t i o n  a n d  i n i t i a t i o n  o f  materna l  behav iou r  were normal  i n  a l l  
m u l t i p a r o u s  v i xens  s tud ied,  a l so  i n  those wh ich  l a te r  i n j u r e d  t h e i r  cubs, 
whereas some p r im ipa rous  v i x e n s  may show i nadequate b e h a v i o u r  d u r i  n g  
p a r t u r i  t ion .  

Cub b i t i n g  u s u a l l y  s ta r ted  w i t h  t a i l  b i t i n g ,  wh ich  occur red f rom a few 
hours  to a couple of days  postpar tum. some v i xens  thereaf te r  cont inued 
b i t i n g ,  which might  cause death  between h a l f  a d a y  a n d  f i v e  days  
p o s t n a t a l l y  (average 1 d a y  15 h ,  N=10), a n d  u s u a l l y  d u r i n g  n i g h t .  The 
v i x e n s  would no rma l l y  eat  a l l  dead cubs,  whatever the cause of death,  so 
f i n d i n g  a h a l f  eaten cub  i s  no  evidence o f  i n fan t i c ide .  

A n a l y s i s  of the behav iou r  i n d i c a t e d  t h a t  the cub  b i t e r s  were more sens i t i ve  
to d i s tu rbances  a n d  were f r e q u e n t l y  a le r ted ;  they looked out  of the  nest 
open ing more f requen t l y ,  were more f requen t l y  l y i n g  down f a c i n g  the  nest 
open ing a n d  s lept  less than  normal  v i xens ,  especial  l  y  d u r i n g  w o r k i n g  
hours .  Resu I  ts from several  yea rs  revea led tha t  cub b i  t e rs  almost 
i n v a r i a b  l  y  repeated t h e i r  abnormal  b e h a v i o u r  p a t t e r n s  l a t e r  years .  This,  
i n  a d d i t i o n  to  the c lea r  connect ion between t a i l  b i t i n g  a n d  i n f a n t i c i d e ,  
shows t h a t  one should a l w a y s  e l i m i n a t e  cub  b i t e r s  from the b r e e d i n g  stock. 
Studies o f  cub b i t e r s  in d i f f e r e n t  nest boxes ind i ca te  t h a t  i t  m igh t  b e  
poss ib le  to design nest boxes i n  wh ich  the  v i xens  w i l l  be less stressed, 
a n d  wh ich  w i l l  improve the  we l fa re  o f  the an imals .  

I n  o r d e r  to achieve a be t te r  r e l a t i o n s h i p  between an imal  keepers a n d  the 
an imals ,  i t  i s  impera t ive  t h a t  the  cubs experience p o s i t i v e  i n te rac t i ons  
w i t h  humans in the c r i t i c a l  p e r i o d  f o r  p r i m a r y  soc ia l i za t ion  (4-6 weeks). 
We a r e  t r y i n g  to  develop s imple methods fo r  taming p o t e n t i a l  breeder 
v i x e n s  w i t h i n  t h i s  per iod .  Fur thermore,  a s imply  "puppy test" f o r  foxes 
i s  b e i  n g  developed, b y  wh ich  fa rmers  can  select breeder v i x e n s  accord ing 



to  the i  r behav iou r .  

14 p p ,  1 table,  8 f i gs .  
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Author  ' s  summary. 

PELT DEVELOPMENT OF SILVER FOX. 

Leena Blomstedt. 

L i t t  l e  research h a s  p rev ious l y  been pub1 ished on pel  t development i n  the 
young s i l v e r  fox.  Th is  h i s to log i ca l  s tudy  aims to survey  the  t i m i n g  of 
p e l t  development. Knowledge of t h i s  may a i d  i n  improv ing  p e l t  q u a l i t y  b y  
d i f f e r e n t  means, a n d  i n  f i n d i n g  the  r i g h t  p e l t i n g  time; naked  eye m a t u r i t y  
r a t i n g  of t he  p e l t  h a s  proved d i f f i c u l t .  

Sk in  samples f rom the h i p  reg ion were taken every  second week d u r i n g  the 
g rowth  season from four  an imals  (3 males, 1 female) .  The ra tes  of 
g r o w i n g  versus mature  h a i r s  were ca lcu la ted.  The f i r s t  samples were 
taken J u l y  2, the an ima ls  b e i n g  2.5 months o ld .  

The g u a r d  h a i r  i n  whelp p e l t  ma tu red  a round  m id  Ju l y .  The f i r s t  w in te r  
p e l t  g u a r d  h a i r s  appeared i n  the s k i n  i n  the end of J u l y ,  a n d  b y  m i d  
August  every  whelp g u a r d  h a i r  h a d  a g row ing  w in te r  g u a r d  h a i r  beside 
i t .  The g u a r d  h a i r s  of the whelp p e l t  were moulted i n  the b e g i n n i n g  of 
September, the down h a i r s  some three weeks la ter .  The whe lp  p e l t  h a d  
moul ted t o t a l l y  i n  the h i p  reg ion a t  the age of a l i t t l e  more than  f i v e  
months. 

The a n i m a l s  were pe l ted  on December 18, a n d  the  p e l t s  appeared mature  to 
the  n a k e d  eye. The g u a r d  h a i r s  i n  the  h i p  reg ion  were mature,  b u t  the 
r a t e  o f  mature  down v a r i e d  i n  the  an ima ls  (67-96%). Sk in  samples from 
the shou lder  reg ion  were taken f o r  comparison; 90-100% of the  g u a r d  h a i r s  
a n d  74-96% of the down were mature. Ma tu ra t i on ,  complete enough f o r  
p e l t i n g ,  was thus  found i n  on ly  one male an ima l ,  despi te the fac t  t ha t  
f ema le ' s  whelp p e l t  moulted two weeks e a r l i e r  t han  t h a t  of t he  males. 

The g r o w t h  t ime a n d  r a t e  v a r y  f o r  d i f f e r e n t  types of h a i r  in a f u r .  The 
t h i c k  a n d  long g u a r d  h a i r s  b e g i n  to grow f i r s t ,  however, the t h i n  a n d  
short  g u a r d  h a i r s  mature  f i r s t .  The down h a i r s  grow i n  number as the 
an ima l  grows,  b u t  a great  p a r t  o f  the  down mature  l a t e r  t h a n  g u a r d  
h a i r s .  When the whelp p e l t  changes i n t o  the w in te r  p e l t  of a n  a d u l t  
an ima l  o l d  h a i r s  remain  a t tached f o r  some t ime wh i le  new h a i r s  grow next  
to them. The o l d  h a i r s  protect  the  new ones from e a r l y  wear ar id  tear .  

2 PP. 
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A SEROLOG I CAL SURVEY OF NOSEMATOS I S AMONG I CELAND I C ARCT I C FOXES 
(ALOPEX LAGOPUS). 

Eggert  Gunnarsson, PáI  I Hersteinsson, Stefán Aaalsteinsson, S i g r i o u r  
~ j a r t a r d o t  t i  r. 

D u r i n g  the  l as t  couple of years  A r c t i c  fox cubs from v a r i o u s  p a r t s  of 
I c e l a n d  have  been caught  fo r  use in b reed ing  experiments. 53 l i t t e r s ,  
cons is t i nq  o f  156 cubs have  been tested fo r  the presence of an t i bod ies  to - 
Encephal  i tozoon cun icu l  i u s i n g  Carbon I mmuno Assay techniques ( C  IA-test) . 
P o s i t i v e  t i  t res  were found among 17 cubs (11%) f rom 18 d i f f e r e n t  l i t t e r s  
(15% o f  a l l  l i t t e r s ) .  Most p o s i t i v e  cases came f rom a c e r t a i n  p a r t  of the 
c o u n t r y ,  V e s t f i r d i r  (Northwest l c e l a n d )  . Thus a p o s i t i v e  reac t i on  was 
found i n  45.5% of  the l i t t e r s  a n d  35.1% of the  cubs from t h i s  reg ion ,  w h i l e  
o n l y  7.1% o f  the  l i t t e r s  a n d  3.4% of  the  cubs from other  reg ions  of the 



coun t ry  showed a p o s i t i v  reac t ion .  

Autopsy revea led t h a t  in fec t ion  b y  E. c u n i c u l i  in I ce land ic  A r c t i c  foxes 
not  on l y  g i ves  p o s i t i v e  an t ibody  reac t ion  b u t  can a lso  cause pa tho log ica l  
lesions a n d  death .  

I t  i s  concluded t h a t  ca tch ing  Arc t i c  foxes i n  I ce land  fo r  b r e e d i n g  
exper iments on normal  fox  farms c a r r i e s  cons iderab le  r i s k s  w i  t h  r e g a r d  to  
t ransmission o f  nosematosis. The r i s k  i s  greatest  as f a r  as  foxes f rom 
Vestf i r d i r  i s  concerned. However, i t  cannot b e  excl  uded, t h a t  nosematosis 
e x i s t s  among foxes a l l  over  the count ry .  A h i g h e r  f requency of t he  
disease i n  V e s t f i r d i r  p r o b a b l y  resu l t s  f rom a h i g h e r  dens i ty  of the  fox  
popu la t i on  the re  than  elsewhere i n  the coun t ry .  

5 p p ,  2 tab les ,  2 f igs . ,  5 references. Au tho rs '  summary. 
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EXPERIMENTAL INFECTION OF BLUE FOX K I T S  AND PREGNANT VIXENS 
WITH BLUE FOX PARVOVIRUS. 

P i r j o  Vei j a l a i  nen, E r i k  Smeds, E r k k i  Neuvonen, Jouni Kangas. 

A new p a r v o v i r u s  in fec t ion  i n  b l u e  foxes (Alopex lagopus) was f i r s t  
recognized d u r i n g  a serological  screening of f u r  an imals  i n  the  w i n t e r  
1981-82. Few farms in western F i n  l a n d  h a d  sero-posi t i v e  an imals .  
E leva t  ions i n  p a r v o v i r u s  ant ibody t i t r e s  h a s  been s tud ied annua l  l  y ever  
since. The in fec t ion  h a s  spread g r a d u a l l y  so tha t  i n  1985 the whole 
coun t ry  can  b e  considered contaminated. 

The causa t i ve  v i r u s  was iso la ted i n  1983. I t  i s  a n t i g e n i c a l l y  c lose ly  
r e l a t e d  to m i n k  e n t e r i t i s  v i r u s ,  p a n l e u k o p i n i a  v i r u s  a n d  can ine  
p a r v o v i  r u s .  

The pathogen ic  ef fects induced b y  b l u e  fox  p a r v o v i r u s  in b l u e  foxes h a v e  
not been c l e a r l y  es tab l ished.  I n  apparen t  o r  m i l d  c l i n i c a l  s igns  a n d  o n l y  
occasional deaths  o f  k i t s  have  been seen when the  disease has  spread to 
un in fec ted areas.  On the  o ther  h a n d  we h a v e  associated the  in fec t ion  w i t h  
rep roduc t i ve  f a i  l u r e  on b l u e  fox farms. P a r a l l e l y  w i t h  the sp read ing  of 
b l u e  fox p a r v o v i r u s ,  empty females, abo r t  ions a n d  neonatal  deaths h a v e  
become more common t h a n  e a r l  ie r .  

The i so la t i on  of the  v i r u s  p rov ided  u s  the oppor tun i t y  to s tudy  the  
pa thogen ic i t y  o f  the  disease w i t h  exper imental  in fect ions.  Both k i t s  of 
v a r y i n g  ages a n d  p regnan t  v i xens  were i nc luded  i n  these tests. K i t s  of 
seronegat ive females were inocu la ted w i  t h  g rea t  amounts of v i r u s  p e r  os 
a n d  i n t r a p e r i t o n e a l l y  1 d a y ,  2 week, 4 week o r  8 week o ld .  D u r i n g  the  
experiment the  k i  ts remained heathy .  The resu l  t s  supported ou r  e a r l  i e r  
f i n d i n g s  i n  the  f i e l d  t h a t  the in fec t ion  i s  m i l d  a n d  of ten symptomless. 

The suscept ib i  l i t y  of fetuses f o r  t h i s  v i r u s  was s tud ied b y  i n o c u l a t i n g  
p regnan t  v i x e n s  i n t r a p e r i t o n e a l l y  a t  v a r i o u s  stages of gestat ion.  A g roup  
of 15 females was in fec ted b y  b l u e  fox  p a r v o v i r u s .  An iden t i ca l  g roup o f  
15 was mock in fec ted a n d  served as a cont ro l .  The contro l  g roup gave  
b i r t h  to 131 l i v i n g  k i t s  a n d  the  infected v i x e n s  to  78. V i r a l  i nocu la t i ons  
seemed to r e s u l t  in empty females a n d  abor t ions .  Also l i t t e r  sizes were 
smal le r  i n  the  in fec ted group.  T h i s  was the case espec ia l l y  when fetuses 
were a t  e a r l y  s tages of development a t  t ime of inocu la t ion .  BIue fox  
p a r v o v i r u s  seems t o  pass  p lacen ta  a n d  r e p l  i ca te  in fe ta l  t issues. 

6 p p ,  2 tables,  5 references. 
I n  SWED. 

Au tho rs '  summary. 
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Thank you for your inquiry. We think this letter will answer some of your qilestions. 
First, the National Board was founded in 1945 and is a congress-type group made up of 
43 mink and fox farmers' associations from coast to coast. Individual fur farms 
cannot be direct members. Our primary activities are in the fields of legislative a 

contact, research, and education. We do not engage in the sale of breeding stock or - 
the marketing of pelts, nor offer advice on these subjects. 

We offer the following publications which should interest you: 

"Mink & Fox Farming Today" 
"Advances in Mink & Fox Farming" 
"Mink & Fox Farming Progress" 
A similar publication will be 

available November, 1986, 

$10 postpaid to U. S. and Canada 
$15 postpaid to U. S. and Canada 
$15 postpaid to U. S. and Canada 

$15 postpaid to U. S. and Canada 

To other destinations, add postage for six ounces each. 

"Research References on Mink & Foxes," 1979 edition, $1.00 postpaid (U. S., ~anada) 
''Research References on Mink & Foxes," 1981 edition, $1.25 postpaid (U. S., Canada) 
"Research References on Mink & Foxes," 1982 edition, $1.25 postpaid (U. S., Canada) 
"Research References on Mink & Foxes," 1983 edition, $1.25 postpaid (U. S., Canada) 
"Research References on Mink & Foxes," 1984 edition, $1.25 postpaid (U. S., Canada) 
"Research References on Mink & Foxes," 1985 edition, $1.25 postpaid (U. S., Canada) 
"Research References on Mink & Foxes," 

A 1986 edition ready about August 1, 1986, $1.25 postpaid (U. S., Canada) 

To other destinations, add postage for two ounces each. 

"Nature's Jewels, A History of Mink Farming in the United States," by Bruce W. Smith 
a comprehensive, indexed, illustrated book. $11.58 delivered in U. S. and Canada; 
elsewhere, add appropriate postage for eight ounces. 

"Mink Farming in the United States," a one-page explanatory flyer, single copy free 
if you send a self-addressed envelope with postage for one ounce. 

We cannot bil1 you for any publications ordered; please send your check or money 
order in U. S. funds with your request. 

For current information on mink and fox farming and sources of breeding stock, we 
suggest Fur Rancher magazine, 7535 Office Ridge Circle, Eden Prairie, MN 55344. 
Per year (13 issues), $17 U. S., $18 Canada, $19 elsewhere. 

For information on the marketing of mink and fox pelts, we suggest Fur Age Weekly, 

If you have further questions, please write us, enclosing a stamped reply envelope. 
We cannot assist students working on detailed papers nor can we recomrnend sources 
of mink and fox breeding stock. These are the only fur-bearer species with which 
the National Board is involved. 



COLLEGE OF NATURAL RESOURCES 
Utah State University 

Logan. Utah 84322-5200 

Telex: (Graphnet) 3789426 
Answer Back Utah State-U-Logan 

September 19, 1986 Department of Fisheries and Wildlile 
(801) 750-2459 

D r .  Gunnar Jorgensen 
IVJF's Fu r  Animal D i v i s i o n  
SCIENTIFUR 
48H, Roski ldevej  
DK-3400 H i l le roed,  Denmark 

Dear Dr. Jorgensen: 

Thank you f o r  your  copy o f  t h e  SCIENTIFUR which conta ined a  communication 
c o n c e r n i  ng t h e  W o r l d  F u r b e a r e r  Conferenee w h i c h  was h e l d  i n Mary land,  
U.S.A. i n  1980. 

Per you r  request I have enclosed a  number of r e p r i n t s  and monographs which 
may be o f  i n t e r e s t  t o  you. 

Copi es o f  t h e  vor1 dwide Furbearer Conf erence Proceedi ngs and North Ameri can 
Furbearerc arg s t i l l  a v a i l a b l e  a t  a very specia l  p r i c e  should you o r  any of 
y'bur readers be in te res ted ,  l[ have inc luded some copies o f  t he  order  forms 
f o r  b o t h  p u b l i c a t i o n s  f o r  y o u r  uce. A l s o  enc'losed i s  t h e  T a b l e  of  
C o n t e n t s  and I n t r o d u c t i  on t o  H o r t k  Arner9 can F i l r b e a r e r  con tempora ry  
reference. 

P l e a s e  n o t e  % h a t  I have l e f t  t h e  U n i v e r s i t y  of  M a r y l a n d  and I am now a t  
Utah S t a t e  Un iverc i  ty.  

S incere ly ,  

ph A. chap$an, Ph,D,, F I B i o l ,  
essor  and Department Head 



k ATTENTION PLEASE k 
At t h e  b e g i n n i n g  of J a n u a r y  1987 t h e  i n v o i c e  f o r  t h e  1 9 8 7 - s u b s c r i p t i o n s  

wi l l  be s e n t  o u t .  

P l e a s e  n o t e ,  t h a t  t h e  s u b s c r i p t i o n  p r i c e  h a s  r a i s e d  to Dkr .  420.- p r .  v o l u m e .  

W e  a s k  y o u ,  p l e a s e ,  t o  p a y  t h e  i n v o i c e  p r o m p t .  

E d i t o r  

SUPER SALE 

S C / & - N ~ / / - - U / ~  U o d .  /'o/ f i . 3 ,  pp. 2 / 6 -  2 1 3 .  

Norldwide  F u r b e a r e r  C o n f e r e n c e  i s  s e ï l i n g  i t s  r e m a i n i n g  s t o c k  
o r l d w i d e  F u r b e a r e r  C o n f e r e n c e  P r o c e e d i n g ö  and  Nor th  h e r i c a n  -. 

F u r b e a r e r s ,  X Contemporary  R e f e r e n c e  and you a r e  b e i n g  o f f e r e d  a n  
o p p o r t u n i t y  t o  o b t a i n  o n e  o f  t h e  l a s t  500 s e t s  o £  t h e s e  p u b l i c a t i o n s .  

Tlie p r o c e e d i n g s  a r e  t h r e e  ha rdback  volurnes o f  t h e  f i r s t  W o r l d r ~ i d e  
F u r b e a r e r  C o n f e r e n c e .  T h e r e  a r e  o v e r  1 , 0 0 0  p a g e s  o f  f u r b e a r e r  
knowledge Erom a r o u n d  t h e  w o r l d  r e g a r d i n g  r e s e a r c h ,  s t a t i c s ,  
management and economic v a l u e s  . 
The Xor th  American F u r b e a r e r s ,  A Contemporary R e f e r e n c e  i s  a n  

--p 

expanded f i e l d  g u i d e  o f f e r i n g  t h e  r e a d e r  l i f e  h i s t o r y  i n f o r m a t i o n ,  
f u l 1  page  p h o t o s ,  s t a t e  o £  t h e  a r t  r a n g e  maps and  management t a b l e s .  

Our SUPER SALE PACMGE c o n s i s t s  o £  nne  s e t  o £  p r o c e e d i n g s  and o n e  
book.  I f  t h e  books  a r e  b e i n g  s e n t  : t ic of  t h e  L 'n i ted  S t a t e s  t h e  
se t  c o s t s  $45.00. I£ t-he books  a r e  b e i n g  m a i l e d  t o  a  d e s t i n a t i o n  
i n  t h e  Un i t ed  S t a t e s  t h e  s e t  c o s t s  $35 .00 .  P l e a s e  make c h e c k s  
p a y a b l e  t o :  Idorldwide F u r b e a r e r  C o n f e r e n c e ,  I n c .  and  s e n d  t o  
WFC, I n c . ,  c / o  F o r e s t ,  P a r k  and W i l d l i f e  S e r v i c e ,  Tawes S t a t e  
O f f i c e  B u i l d i n g ,  A n n a p o l i s ,  Flarylancl,  USA 21401. 

ïes  I wan t  t o  o r d e r  s e t ( s )  a t  $45 ( o u t s i d e  o f  U . S . )  o r  
$35 ( i n  U . S . ) .  E n c l o s e d  is 

Name -- 
- 

Address  

C i t y  ~tate/Lountry - -- 

Z i p  Code 3 
--P 



(elejs!~a e~oydo~sA31 ?v3s a3aoo~ 
(e~!Pirnl*"~~2 ~30Yd) ?V3S dHVH 

(snu!sJn sn71!ijJolle31 TV3S Hnd NHZHLUON 
VIU2I<IINNId - AI NOIL33S 

("'?jn-' "lad) LV380Cl 
(s!suapoue3 s!lad) XNA? 

(.1»1on11on s!lag) ~~3n03 
(s!suaprn~f?3 w.'i117) ~~JJO ug~~u 

(sn!~olncl alv~ol!~I~~ XNflRS UBUOdS 
("!l!y1a11l s!1!31(f3JU) XNnXS ULIdIHLS 

(stzxnl r?ap!xej) ~33a~g 
1"ln2 *ln3) %-NIH3A?OM 

(uos!fi ~1aIsnJV) RNIIY 
(GevaJj q3ISnWI I3SVBhi a37IVZ3NO7 

elalsrlJU) 33SV3M a37IVL-LHOHS 
(!jt~euuad saj~~~) U~~SI,J 

(I?~IRJ!J~?~UB sa1.1~~) N~LHV~~ 
(-'«JO] uoAno~6) ~0033~~ 

(spilnise sn3s!~rrsseg] RSI~VSSV~ 
(snzu!t!~rriu sils~n) ~~38 g~70d 

(snuea!~ati~n stzs~n) ~~38 ~3~78 
(~3n11~luo3) VHOAINtlV3 - III NOILL38S 

(~013~8 sns~n) HVBH NAOUB 
(snajiia.8~e»a~ail?3 uo~Cao-r[l) XOd AVH3 

(sacI1l"n ~"<Ill',t) XOd (l3H 
(sri(lo.2el ra<loly) XOJ 31AHV 

(snclnl s!11r?3) ,g70M ,<VH3 
(Slli?.I.'iIt~ ~!11~3) 3LOAQ3 

.sa!i!uniuuioa lelm jo sluap!saJ 01 aa!hias JO auioau! iusa!~!u8!s w sap!aoJd 'saxoj pua 
sla~~!nbs blltqaadsa *sa!aads asaql jo isahisq aql 'salem[ auios u1 .s~ellop uo!ll!ui 1sJaaas 
papaaaxa 88q sJaasaqmj asaqt jo sanle~ asahieq pau!quioa aqi siuaL luaaaa u1 

'(xolao sadln/i) x01 i!)( PUB '(SIIOJ~UUI sad]n/i) xoj 
3~1~s '(!!pUasun108 snda7) i!qqe~ 3381 L(~~?~o~~~ qvyda~) )(un>~s papooq '(m3na]osaiu 
sn1vdauo3) quriys aaou Boq L(snuea!~aws sndq) aauq aoqsMous '(SR~!UOS~~II 

S~IJ~!~~B,I~U,&) la~~!nbs pal aqi aJs sJaJeaqmj asau -Llsnpu! Jnj aqi U! iawdui! 
a!uiouooa ~[euis JO sisa~eq pai!ui!l 'sa8ue~ ~lsuie Ala~!isla~ qaqi jo asnsoaq aauaqai 
s!i{i JO uo!ia% sapads aqi u! passnas!p lou 31s sJaJsaqmj usa!Jauiy quo~ ic~aaas 

.s~a~saqmj a!lsnbs pue o!lsnbs-!was 'ls!ilsai~al 
~0.u s,oa!~auiy quo~ JO jo sniuls 1s~aua8 aqi sl!olap i! pus 'sJaJeaq~nj pl!~ ql!,+\ 
paiu!msu sanle~ a!uiouoaa pus ~J~AOJ~UOU '~uauia8euuui aql sassnas!p qooq 

'PIJOM aql u! u~ouq aIqsnluA 
isom aqi hiisnpu! mj p[!*$ u~a!.iauiy qwo~ alli aquui isausq mj Isnuuu s,speae-~ 
pus .San aqi JO sanle~ pau!quio? aqt pus sdo~a luriuue 1sa9~sl aql aanpord s!ssnu 
pus saisis pai!un aqi 'sa!Jiunoa isoui u! punoj aJe s~sui!us fau!~uaq-mj PI!M al!qd 

.slw!Jaisui iuawae8 apislno 
se pasn aJaM baqi se Dniuaa qiayuafii aqi JO uml aql bq alqsuo!qse~ aloui aweaaq 
snij Jaqasa .slu!~alsui iuaulrs8 ~~sp q:!~ b1qs!yLis paiselluoa qa!q~ s8u!u!l se pasn 
3.~9~ smj isoui asnsaaq puvuiap u! aaaM sJnj paloloa iqB!1 puil paJ '611sa!~ois!11 

'uo!qsej b~w~odcua~uou pue az!s $sJaq!j JnJ puo sJ!sr[ p~sn8 jo ssaualalduioa 
'~0103 'b~!l!qn~!n~s J!aql Lq paleia!p aJu silad JIIJ jo sanluh a~!io[a~ ar{& 

'Hditiui!13 JO 6110swas p!oa U! A~le!aadsa 'U!JS 

aqi aiu[r1611! oi s! SlJq!) mj 10 uo!iaunj at\: al!ilM 'amis!oui a!~aydsoui]s pue ~epn~sd LUOJJ 

IIO!~~U~~J<~ JO 3110 Xl!J8iu!Jd B! J!Wl( p~sri8 JO UO!i3UllJ 3111 '[8ui!lIV8u!A!l all] U0 

~aq!j ~nj Jallnp pus 'ijos 'JaiJoqs aqi a!lJaAo isqi RJ!U~ a!1sula '~UOJIS 'bss012 
'~uO[ 318 6J!L?l( pJUli3 'sJaq!J Jllj PUB 6J!Wq p18118 'U!>ls JO 16!6U03 silad 1nJ ISOM[ 

'ap8Jl Jnj u! paz!l!ln aJw silad leui!rre jo sadbi 001 Ælma~ N~uauiu~ops JO qiuiioir\ JOJ 

p~uddr, JO tuai! UP se pasn s! qa!qm '~asiu! s~aq!j mj io/pus ~!sq pasnr9 ayi jo ueri JO 11s 
I{~!M ugs ~s~<!uv uw se ininaeu~a~ aalauiuim aqi u! paugap s! ,,ilad mj,, s 'Lapoj, 

.popad ieqi u! %u!qiola JOJ pasn aJaM su!>lsdaaqs aau!s 'hrois!i{ ueadomg {o sbep 
L~JH~ aqi u! sqiaaqo JOJ pasn aJaM su!qs ,s~uui!ue pl!~ b~iua~sddv .panqqsae JO qiuaqs 
8u!uuaui ',,~JJoJ,, uo~ssa~dxa~~~ua~ux~~ p10 aql WOJJ panpap s! ,,~nj,, PJOM aqA 

VXIOAINUV3 - III NOIL33S 
(snd,Coa ~o~sv3ok~) VIHA~N - -- - 

(s71~!1{1"7!.'z cj~rrrpuo) .I,VUXS~MI 
(s!si~aprrz~ea ~olsr?c)) H3AV38 

NOIL3flC[OZT&NI 
VIANLIUOH - II NOIL33S 

(nue!il!2~!n s!ztclz~~!a) MI~SSOJO 
~~'~vdns'tlv~ - I ~01~33s 

SNOIL3LIS S3133JS 
S33N311363H 

SBn7VA 3IMION033 
Und U3H3NVtl 
ASU3AOXLN03 

,I3O?ONH;)3.L 3NIdcIVHL 
~uo!li!p.lJt~;>~ .i.>.~l!a<lJIlJ JOJ 

lau!bu(l s.>.>u!,\oJ,l/saluls IIL>~!.I,)LLIV I(IJON .E A[(IU,L 
\.>>II! \OJ,~/Sdlll~~ 

UU.>!J.>IiiV l[lJON II! I>.>.>n[>Od1U! \l.>.IUr"lJIlJ 'Z "1([ULL 
s.>.>ii! \os,l/~i~ris 

UilJ!J~>iilV I(l.iON lliO.IJ 1>,)1l?(lJ!i~.> \l;ldl!.7(lJIl:[ ' [ rl[<lIl,L 
LN~IL~IFI~VNV~ 

NOIA3flUOHLNI 
U 1IOM3HOd 

83Vd3Hd 
SLN~ILUB~C~~I'IIMONX~~ 





INHALT Sei t e  - 
DRDSSLEP,, K., E. ZIWERMANN: 
- F l e i s c h q u a l i t a t -  
Q u a n t i t a t i v e  Schlachtkorpermerkmale von Jungmastkaninchen 1 

WALTER, A.: 
Akzeptanz und Mas t le i s tung  be i  Verabreichung e ines A l l e i n f u t t e r s  
m i t  einem Zusatz von dampf-aufgeschlossenem St roh  an Jungmastkaninchen 

SCHLOLAUT, U.. A. WALTER und K. LANGE: 
Mas t le i s tung  und S c h l a c h t k o r p e q u a l i t a t  beim Kaninchen i n  Ab- 
hang igke i t  vom Mastendgewicht und von d e r  Mastmethode '. 10 

HANSEN, M.: 
Fut terungsbedingte I n f e k t i o n e n  b e i  Nerzen und Fuchsen 

HENRIKSEh, P. : 
Ernahrungsb. Musre l faseraegenerat ion und hamorrhdgisches Syndrorn 
b e i  Nerzen 

CSIKVARY, L . :  
F le ischuntersuchungen und schlachthygienische Ver fahren beim 
Schlachten der  Kaninchen und B i b e r r a t t e n / N u t r i a s  i n  Schlachthofen 2 1  

STEFFENS, H.-W.: 
F u t t e r v e r d e r b  curch P i l z e n  und se ine Folgen THOOS, T.P.: 

I n t e n s i v e  Kaninchenhaltung i n  d e r  F l e i s c h -  und Angorawol l -Produkt ion 25 
WIRTH, H.: 
E ine neuentwickei  t e  Standarad ia t  f " r  Kani~ ichen STEPHAN, E.S., KAMI-iEIER und W .  SCHLOLAUT: 

E in f l t i sse  e rhoh te r  Nesttemperaturen au f  d i e  P r o d u k t i v i t a t  von 
F le ischkaninchen 31 AUMRLCN, J .  OEt!PFLE, L .  und E. Z I I W ~ L ~ A l i N :  

Reproduk t ions le i s tung  von Zuchtkaninchen iii Abhangigkei t  des Ers tbe -  
samungsalters LOSSNER, M. : 

Erfahrungen m i t  de r  Angora- und F le i schkan inchenha l tung  i n  k l e i n -  
bauer l  ichen Be t r ieben  e ines Regionalentwicklungsprojektes i n  
Nord-Mest Tunesien 4 5  

FLEISCHHAUER, H . ,  a .  SCnLOLhUT und K. LANGE: 
E i n f l u s s  der  Z i t zenzah l  au f  d i e  A u f z u c h t l e i s t u n g  des Kanincnens 

KAMPHUES, J . :  
U t e r i n e  Entwick lung von Fruchmasse und Fruchczusanimensetzurig be i  
Kani nchen 

ZII.Y.IERMANN, E . :  
Hal tungstechnik  - Hal tungsbedingte Krankhei ten 
Munde Laufe be i  Zuchtkaninchen a u f  Drahtboden - p rophy lak t i sche  
MaOnahmen 5 1 

NLEWViN. H.: 
Methoden und Ergebnisse aes T i e f g e f r i e r e n s  von Kanincheneinbryonen PANALIS, J . ,  W .  SCHLOLAUT und K. LANGE: 

Tricho'bezoare beim Angorakaninchen - Untersuchungen zu r  Diagnose 
und Prophylaxe 54 SCHILLING. E. und H.-n. DilPKE: 

Menge und Q b a l i t d t  der  E j a k u i a t e  von Kaninchenbccken 
SCHEELJE , R. : 
EDV-Einsatz i n  de r  P e l z t i e r z u c h t  und -ha l tung  HENRIKSEN, P. :  

Ergebnisse der  k u n s t l i c n e n  Besamung be i  Blaufuchsen i n  der  Zucnt- 
pe r iode  1984 LOFTSGAARD, G.: 

Die P e l z t i e r z u c h t  i n  Skandinavien - e i n i g e  e t h i s c h e  und t i e r s c h u t z -  
r e c h t l i c h e  Fragen 
(Manuskr ip t  fehlt)  

SCHEELJE, R.: 
E i n f l u s s  von Fz t re rung  und Hal tung auf d i e  F r u c h t b a r k e i t  von Eierzen 

RUDER, B. :  
Hal tungsbedingte Hygieneprobleme i n  der  Sumpfbiberzucht 

LULIGER, H.-Ch.: 
Erkrankungen der keimorusen be i  Nerzruden 
(Manuskr ip t  f e h l  t )  

LULIGER, H.Ch.: 
Farmbedingte Schadensmoglichkeiten b e i  P e l z t i e r e n  und i h r e  t i e r s c h u t z -  
r e c h t l i c h e  B e u r t e i l u n g  Set S C l e ' V f l F ~ i i !  J o ~ ~ l ~ , ~ o Z , p p  l / / .  7 6 

KRAFT, H. : 
K l i n i k  und Therapie de r  Krankhei ten de r  C h i n c h i l l a s  

SCHALL, H.: 
Therapie von Krankhe i ten  des He imt ie res  Kaninchen 

KURNER, E. :  
Totung von P e l z t i e r e n  

KORNER, E. :  
Krankhei ten ds r  Sumpfbioer und B e h a n d l u n g s m o g l i c h k e i t e n  

RUDER, B . :  
Gefahrdung des T i e r h a l t e r s  durch n i c h t  wannblut ige He imt ie re  8 9 

MATTHES, S.: 
Schutzimpfungen be l  Kaninchen und P e l z t i e r e n  

CARSTENSEN, P., KAMPHUES, J .  und H. MEYER: 
E i n f l u s s  s te igender  Kalz iumzufuhr  auf  den Kalz iumstof fwechsel  
von Kani nchen 98 LULIGER, H.CH. ;in@ MTTriES, S.: 

Mog l i chke i ten  zum Einsa tz  von F u t t e r u n g s a r z n e i m i t t e l n  bel  P e l z t i e r e n  
und Kaninchen 

KAWPHUES, J .  : 
Zum l i i n e r a l s t o f f b e d a r f  von Hasinnen i n  G r a v i d i t a t  und L a k t a t i o n  100 



LICHTHORN, M. : 
Paren te ra le  A n t i  b i o t i  ka-Therapie be l  t r a c h t i g e n ,  l a k t i e r e n d e n  und 
wachsenden Kaninchen 

MAERTENS, L .  und G. De GROOTE: 
In f l uence  o f  the number o f  f r y e r  r a b b i t s  p e r  cage on t h e r  
performances 
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Die Bal lengeschwulst  ( "D icke  Hande") b e i  G r e i f v o g e l n  

TERBIJHE, R.J.:  
Kaninchenbeschau i n  den Nieder landen 

WENZEL, U.D.: 
Cumar inverg i f tung be i  Nerzen 

WENZEL, U.D.: 
N i t r a t - N i t r i t - V e r g i f t u n g  be i  Sumpfbibern 
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"How about: 'The Surgeon General has determined that marijuana 
n a y  or may not be dangerous to your health, depending 

on whlch authorities you believe'?" 

Anmerkuna: 
Fur  d i e  H e r s t e i l u n g  des Ber i ch tes  wurden d i e  von den Referenten 
eingesandten Manuskr ip te a l s  O r i g i n a l e  verwendet, worauf d i e  u n t e r -  
s c h i e d l i c h e  Ausfuhrung des Druckes zuruckzufuhren i s t .  
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welfare of the ranch-mink", by de Jonge, Carlstead and Wiepkema. 

The basis o£ this publication were obeservations on five Dutch 

minkfarms and on the farm of the Spelderholt Centre. 

This booklet might be of interest for your readers. Therefore I 

ask you to publisize it in your magazine. 

"The welfare of the ranchmink" can be ordered by transferring to 

the Spelderholt Centre HFL 20,-- per book, exclusive HFL g , - -  per 

order to cover bankcosts. 

Best regards, 

The Spelderholt Centre for Poultry 
research and Extension 

G.P. Teunis 

C Public Relations Officer 
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Mink husbandry  h a s  had n o t  a l o t  o f  a t t e n t i o n  i n  a g r i c u l t u r a l  r e s e a r c h .  One 

of  t h e  reasons f o r  t h t s  i s  t h e  f a c t  t h a t  mink h u s b a n d r y  is o f  l o v e r  economic 

i m p o r t a n c e  i n  a g r i c u l t u r e .  C r i t i c s  however ,  are q u i c k  t o  s a y  t h a t  p r e s e n t  day 

mink husbandry  i s  i n c o m p a t i b l e  w i t h  t h e  a n i m a l s '  w e l f a r e .  Most o f  t h e  c r i t i -  

c i smc  are p e r h a p s  u n j u s t i f i e d  b u t  t h e y  c a n n o t  be i g n o r e d .  

Knowledge and r e s e a r c h  i n  t h e  f i e l d  of e t h o l o g y  a n d  v e l f a r e  of mink is ccarce. 

I For t h i c  reason t h e  c o o p e r a t i o n  b e t v e e n  t h e  A g r i c u l t u r a l  U n i v e r s i t y  i n  

THE WELFARE OF 
RANCH MINK 

Nagen ingen  and t h e  Centre f o r  P o u l t r y  R e s e a r c h  and  E x t e n s i o n  i n  Beekbergen i s  

' a good t h i n g .  

T h i s  r e p o r t  i ?  t h e  r e s u l t  o f  a p r e l i m i n a r y  research on w e l f a r e .  R e s u l t s  are 

p r e s e n t e d  on husbandry  c o n d i t i o n s  which p o s s i b l y  can f a v o r  t h e  we!fare o f  t h e  

a n i m a l s .  More r e s e a r c h  i s  needed t o  g i v e  d e t a i l e d  i n c t r u c t i o n s  f o r  t h i s  k i n d  

o f  a g r i c u l t u r e .  

I n  v iew oF th i :  r e s e a r c h  a new accomoda t ion  i s  b u i l t  a t  " S p e l d e r h o l t " .  

The e t h i c a l  d i s c u c s i o n  i s  n o t  mentioned i n  t h i s  r e p o r t .  Of course. c r i t i c s  

p u t  t h a t  q i i e s t i o n .  T h i s  quec t io r i ,  h o v r u e r .  never  can be  s o l v e d  by s c i e n t i f i c  

r e s e a r c h .  E t h i c s  ure depend ing  on i n a t i n n u l ,  c u l t i i r z l  and  s o c i a l  norms. 

Mink p r o d u c e r s  e r e  p r o d u c i n g  f o r  t h e  w o r l d s '  marke t  and  t h e i r  p r a d i l c t i o n  is 

depend i i ig  Crom t h e  consumers  u i s h e c .  I t  is t h e  t a c k  oF our C e n t r e  f o r  Resea rch  

t o  c o i l e c t  knowledge by do i r tg  s c i e n t i f i c  r e s e a r c h  i n  che  f i e l d  of mink p ro -  

duc  t  i o n .  

Summa ry  We are  conv inced  t h a t  t h e  p r e s e n t e d  r e s e a r c h  c o n r r i b u c e  t o  t h e  w c l f a r e  of 

mink. 

O b s e r v a t i o n s  were made on f i v e  ave rage  Dutch minkfarms from Karch 1984 t o  

March 1985 a n d . o n  a  r e s e a r c h  farm a t  "Het S p e l d e r h o l t "  from J u l y  1985 t o  
l i r .  I r .  W .  de Wit 

J une  15186 i n  o r d e r  t o  e s t a b l i s h  t h e  s t a t e  of we l l -be ing  of  farmed mink. i l i r e c l o r  o f  t h e  S p r l i l e r l i o l t  C e n t r e  
P o u l t r y  H r ~ e r l r ~ h  ritlil Exrens!<,"  

Housing and d a i l y  c a r e t a k i n g  accomodate t h e  n e e d s  of  t h e  mink on many p o i n t s .  

The open s h e d s  a r e  s u f f i c i e n t  because  mink a r e  a b l e  t o  r e s i s t  wind and c o l d .  

The v a r i o u s  t y p e s  of  n e s t  boxes i n  use  g i v e  s u f f i c i e n t  p r o t e c t i o n .  P r o t e c t i o n  

a g a i n s t  warmth d e s e r v e s  a t t e n t i o n .  

F u r t h e r  s t u d y  is  s t i l l  d e s i r a b l e  conce rn ing  p r o v i s i o n  of  n e s t i n g  m a t e r i a l  i n  

t h e  d i f f e r e n t  s e a s o n s .  

Pens must n o t  be  made s m a l l e r ,  and pe rhaps  s h o u l d  be  l a r g e r  t h a n  t h o s e  cu r -  

r e n t l y  i n  u s e .  It might  be  d e s i r a b l e  t o  i s o l a t e  b r e e d i n g  f ema les  v i s u a l l y  from 

each  o t h e r ;  f u r t h e r  s t u d y  is  c a r r i e d  o u t .  Mink a r e  n o t  e x t r e m e l y  s e n s i t i v e  t o  

d i s t u r b a n c e s  and t h e  p r e s e n t  s i t u a t i o n  g i v e s  t h e  a n i m a l s  s u f f i c i e n t  r e s t .  

The l a c k  of  b a t h  and swimming w a t e r  cou ld  mean a  d e f i c i e n c y  f o r  t h e  a n i m a l s .  

We cou ld  n o t  e s t a b l i s h  however,  what t h e  consequences  of t h i s  d e p r i v a t i o n  a r e .  

An e c o n o m i c a l l y  and h y g i e n i c a l l y  a c c e p t a b l e  s o l u t i o n  f o r  t h i s  p o s s i b l e  d e f i c i t  

r e q u i r e s  s t u d y ,  b u t  w i l l  n o t  be s imply t o  do. 

The h e a l t h  s i t u a t i o n  and hyg iene  i s  n o t  bad, b u t  t h e r e  i s  room f o r  improvement. 

The c o n t r o l  o f  AD can  b e  approached more i n t e n s i v e l y .  The re  a r e  n o t i c e a b l y  few 

measures  t a k e n  t o  p r e v e n t  d i s e a s e s  from be ing  c a r r i e d  ove r  by r anch  v i s i t o r s .  

The f r e s h n e s s o f f o o d  can  be  b e t t e r  gua ran teed .  D r j n k i n g  w a t e r  p r o v i s i o n  d u r i n g  

f r o s t  i s  a  problem f o r  t h e  a n i m a l s  and humans. 

M o r t a l i t y  o f  young a n i m a l s  i s  a c c e p t a b l y  low. M o r t a l i t y  o f  a d u l t s  seems t o  be 

on t h e  h i g h  s i d e .  

Two t y p e s  o f  abnormal  behav iour  do o c c u r ,  i . e .  t a i l b i t i n g  and s t e r e o t y p i e s .  

Be fo re  t h e  s p r i n g  moul t  17.9% of t h e  f ema les  and  10.2% of  t h e  males  had a  

damaged t a j l .  I n  70% of t h e s e  c a s e s  t h e  damage was no more t h a n  a b a r e  t a i l  

t i p .  F u r t h e r  r e s e a r c h  i s  needed t o  make recommendations t h a t  w i l l  l e a d  t o  t h e  

l i m i t a t i o n  o f  t h i s  damage. S t e r e o t y p e d  behav iour  i s  performed sometimes by 

abou t  70% of  t h e  f e m a l e s .  Half of t h e  f ema les  do i t  more t h a n  an  hour  p e r  

day. The b e h a v i o u r  o c c u r s  f o r  a  l a r g e  p a r t  i n  t h e  h o u r s  p r e c e d i n g  f e e d i n g  and 

t h e  b e h a v i o u r  i s  s e e n  q u i t e  o f t e n  d u r i n g  p a i r i n g  c o n f r o n t a t i o n s  i f  t h e  a n i m a l s  

wish t o  f l e e .  Hence, s t e r e o t y p i e s  seem t o  occur  when t h e  mink canno t  c o n t r o l  

t h e i r  s i t u a t i o n .  I t  seems u n l i k e l y  t h a t  i n c r e a s i n g  t h e  p e n s i z e  w i l l  r educe  

A u t h o r s  summary.  

63 p a g e s  
6 pho tos  
7 t a b l e s  

91 re fe rences .  

s t e r e o t y p i e s .  

I t  may be added t h a t  much of t h e  t echnocracy  t h a t  has  become common i n  o t h e r  

b ranches  of  a n i m a l  husbandry a r e  a b s e n t  on the  mink r anch .  We a r e  t h i n k i n g  o f  

c l i m a t e  r e g u l a t i o n  and a r t i f i c i a l  f e r t i l i t y  r e g u l a t i o n  t l i a t  c a r r y  w i t h  tliem 

t h e  danger  o f  growing i n t o  w e l f a r e - t h r e a t e n i n g  management s y s t e m s .  For t h e  
p r e s e n t  t h e r e  i s  no d e s i r e  amongst mink b r e e d e r s  f o r  f u r t h e r  t e c h n o c r a t i z a t i o n  





List of addresses. 
Adalsteinsson, Stefan, The Agricultural Research Inst., Keldnaholt, 112 

Reykjavik, Iceland. 
Arispici, M., Dip. de Patologia Animale, Profilassi ed Igiene degli Alimenti - 

Universita di Pisa, Italy. 
Artois, M., Ministere de lfAgriculture, Direction de la Qualite, Serv. 

Veterinares, Ctr. Natl. dfEtudes sur la Rage, B.P. NO. 9, 54220 
Malzeville, France. 

Aulerich, R.J., Dept. of Animal Science, Michigan State University, East 
Lansing, Michigan 48824-1225. 

Bakeev, N.N., USSR. 
Balakirev, N.A., USSR. 
Barrat, J., Ministere de lfAgriculture, Services Vet., Direction de la Qualite, 

Ctr. Natl. dfEtudes sur la Rage, B.P. 9, F-54220, Malzeville, France. 
Berg, Hans, Finnish Fur Breeders Association, PB 5, 01601 Vanda 60, Finland. 
Bjerg, Birthe, Chemistry Dept., Royal Vet. and Agricultural Univ., 40 

Thorvaldsensvej, DK 1871 Frederiksberg C. 
Blomstedt, Leena, Finnish Fur Breeders Association, PB 5, 01601 Vanda 60, 

Finlarid. 
Bolte, S., Facultatea de zootehnie si medicina veterinara Timisoara, , Romania. 
Bosgiraud, C., Microbiologie U.E.R. Med. et Pharmacie de Limoges, 2 rue de 

Docteur Marchard, F-87032 Limoges Cedex. 
Bourque, Michel, Serv. veterinaires, Min. de lfAgriculture des Pecheries et de 

lfAlimentation du Quebec, 214 rue Principale, Chateauguay, Quebec J6J 
3H2, Canada. 

Braastad, Bjarne O., Norges Landbruksh~gskole, Inst. for Fjarfe og Pelsdyr, 
Ås-NLH , Norge. 

Bradbury, Wayne C., Dept. of Microbiology, Univ. of Toronto and Toronto General 
Hospital, Toronto, Ontario, Canada M5G 1L7. 

Brandt, Asbj~rn, Inst. of Animal Science, 48 H Roskildevej, DK 3400 Hillemd. 
Bura, M., Institutul agronornic - Timisoara, Romania. 
Busher, P. E., Boston University, College of Basic Studies, 871 Comrnonwealth 

Ave., Boston, MA 02215, USA. 
Barsting, Ejner, Dansk Pelsdyravlerforening, Langagervej 60, DK 2600 Glostrup. 
Cholley, B., 4, rue Jean-Zay, 78210 Saint-Cyr-lfEcole, France. 
Christensen, Knud, Dept. of Animal Genetics, Royal Vet. and Agric. University, 

13 ~ulowsvej , DK 1870 Frederiksberg C. 
Danilov, P.I., USSR. 
Delibes, Miguel, Estacion Biologica Donana (CSIC), Paraguay 1, Sevilla 12, 

Spain. 
Dunstone, N., Dept. of Zoology, Science Labs., University of Durham, South 

Road, Durham City DH1 3LE, U.K. 
Eggum, Bjarn O., Natl. Inst. of Animal Science, Foulum Reseach Center, Dept. of 

Animal Physiology and Biochemistry, DK 8833 Brum Sanderlyng. 
Eriksen, Karin, Dept. of Pathology, Norwegian College of Vet. Medicine, Oslo, 

Norway . 
Eriksson, Lea, Finnish Fur Breeders Association, PB 5, 01601 Vanda 60, Finland. 
Evans, Adele T., Treehouse Wildlife Center, RRf'l, Box 125E, Brighton, IL 62012. 
Evans, J.M., Gist-brocades Animal Health, London Road, Braintree, Essex. 
Fougner, J.A., Norges Pelsdyrsalslag, 0kern torgvei 13, 0580 Oslo 5, Norge. 
Gjerde, B., Norwegian College of Vet. Med., P.O. Box 8146 Dep., N 0033 Oslo 1, 

Norway . 
Grakov, N.N.,USSR. 
Gruia, Romulus, Dept. of State, I.A.S. Prejmer, judetul Brasov, Romania. 
Gulbrandsen, K.E., Norwegian Herring Meal and Oil Industry, Res. Institute, N 

5033 Fyllingsdalen, Norway. 



Gunnarsson, Eggert, 
Hansen, Mogens, Dansk Pelsdyravlerforening, 60 Langagervej, DK 2600 Glostrup. 
Harri, Mikko, Dept. of Applied Zoology, Univ. of Kuopio, P.O.B. 6, SF 70211 

Kuopio 21, Finland 
Henriksen, Per, Dansk Pelsdyrlaboratorium, 60 Langagervej, DK 2600 Glostrup. 
Hillemann, Georg, Nordjysk Pelsdyrforsagsfarm, Hundelevvej 75, Nr. Rubjerg, DK 

9480 Lakken. 
 irv ve la-~oski, Varpu, Natl. Vet. Institute, P.O. Box 368, 001 01 Helsinki 10, 

Finland. 
Hochstein, J.R., Dept. Animal Science and Ctr. for Environmental Toxicology, 

Michigan State University, East Lansing, MI, USA. 
Hoover, J.P., Dept. of Medicine and Surgery, College of Veterinary Medicine, 

Oklahoma State University, Stillwater, Oklahoma 74078, USA. 
Hornshaw, T.C., Dept. of Animal Science and Ctr. Environmental Toxicology, 

Michigan State University, East Lansing, Michigan 48824-1225, USA. 
Hutterer, Rainer, Zoologisches Forschungsinst. und Museum Alexander Koenig, 

Adenauerallee 150-164, D 5300 Bonn, GFR. 
IlTina, E.D., USSR. 
Isenbugel, E., Verlag Eugen Ulmer, Stuttgart, German Federal Republic. 
Iversen, J.A., Dept. of Anatomy, Dental Faculty, University of Oslo, P.O. Box 

1052, Blindern, Norway. 
~enttamies, Hilkka, Dept. of Animal Breeding, Univ. of Helsinki, 00710 Helsinki 

71, Finland 
Kogut, A.M., Dept. of Animal Science and Anatomy and Ctr. for Environmental 

Toxicology, Michigan State University, East Lansing, MI 48824, USA. 
Korhonen, Hannu, Dept. of Applied Zoology, University of Kuopuo, POB 6, 70211 

Kuopio 21, Finland. 
~örner, Eckart, Grauheindorfer Str. 92, 5300 Bonn 1, GFR. 
Koudele, K.A., Dept. of Animal Science, Michigan State University, E. Lansing, 

MI, USA. 
Kraft, Helmut, Medizinische Tierklinik, ~eterinarstr. 13, 8000 ~unchen 22, GFR. 
Lagerkvist, Gabrielle, Sveriges Lantbruksuniversitet, Funbo-~övsta, S 755 90 

Uppsala, Sverige. 
Libois, M.R. Serv. dTEthologie et Psychologie animals, Université Ligge, Inst. 

de Zoologie, Quai Van Beneden, 22, B-4020 Ligge, Belgien. 
Lineburg, Andrzej, Szkola Glowna Gospodarstwa Wiejskiego - Akademia Rolnicza, 

Warszawa, Poland. 
Linke, R.P., Inst. of Immunology, University of Munich, Schillerstrasse 42, 

8000 Munich 2, GFR. 
Lohi, Outi, Natl. Inst. of Animal Science, Fur Bearing Animals, Trollesminde, 

Roskildevej 48 H, DK 3400 Hillerad 
~ ö l i ~ e r ,  H. Ch., Inst. fur Kleintierzucht, Arbeitsgebiet Hygiene und 

Krankheiten, ~örnber~str. 25/27, 3100 Celle, GFR. 
Matthes, S. , Arbeitsgebiet Hygiene und Krankheiten im Institut fur 

Kleintierzucht, ~örnber~str. 25/27, 3100 Celle, GFR. 
Melckebeke, J., Min. van Landbouw, Bestuur van Land-en Tuinbouw, Dienst 

Plantenbescherming, Administratief Centrum "Ter Plaeten", 
Sint-Lievenslaan 33 A, B-9000 Gent. 

Methiyapun, S., Dept. of Veterinary Pathology, Ames, Iowa 50011, USA. 
Miller, T.S., Dept. of Radiology, University of Cincinnati Medical Center, 

Cincinnati, OH 45267, USA. 
Mondain-Monval, Michelle , Foundation de Recherche en Hormonologie, 67-77 

Boulevard Pasteur, 94260 Fresnes, France. 
Naumov, S.P., V.I. Lenin State Pedagogical Institute of Moscow, USSR 
Opatrni, Evzen, Prirodovedecká fakulta university Palackeho Olomouc, Leninova 

26, Poland. 



Pastirnac, N., Dept. Agric. of State, I.A.S. Prejmer, judetul Brasov, Romania. 
Pavlinov, I. Ya., USSR. 
Pulliainen, Erkki, Dept. of Zoology, University of Oulu and varrig Subarctic 

Research St., University of Helsinki, Kasarmintie 8, SF 90100, Oulu 10, 
Finland. 

Richter, H., Lehrgruppe Tierbiochemie, Lehrgruppe Pelztierkunde der Sektion 
Tierproduktion und ~eterinarmedizin der Karl-Marx ~niversitat, Leipzig, 
DDR. 

~gder, B. , Tiergesundhei tsamt , Vahrenwalder Str . 133, 3000 Hannover 1, GFR. 
Rose, Jack. see Stormshak, F. 
Rossolimo, O.L., 
Ryabov, L.S., USSR. 
Ryan, K.D., Dept. of Physiology, Univ. of Pittsburgh School of Med., 

Pittsburgh, PA 15261, USA. 
Rybtsov, S.E. Inst. of Plant and Animal Ecology, The Ural Research Ctr., USSR 

Acad. Sci., Sverdlovsk, USSR. 
Rzebik-Kowalska, Barbara, Poland. 
Saarenmaa, Kari, Dept. of Genetics, University of Helsinki, Vik 00710, 

Helsingfors 71, Finland. 
Saturyan, F.E., Veterinarnaya Akaderniya, Moscow, USSR. 
Saxegaard, Finn, Veterinærinstituttet;, Postboks 8156 Dep, 0033 Oslo 1, Norway. 
Scheelje, Reinhard, Landwirtschaftskammer Hannover, Johannssenstr. 10, D 3000 

Hannover, GFR. 
Schneider, A., Pelztierfarm, A-8967 Haus/Enntal, ~sterreich. 
Schwers, A., Serv. de Virologie, Fac. de Med. vet., U.Lg., Rue des Veterinaires 

45, B-1070 Bruxelles, Belgique. 
Sereni, Stefan, Italy. 
Sinitzyn,A.A., USSR. 
Skrede, Anders, Dept. of Poultry and Fur Animal Science, Agricultural 

Universi ty of Norway , Boks 17, 1432 Ås-NLH, Norway . 
Smith, A.J., Dept. of Animal Husbandsy and Genetics, Norwegian College of Vet. 

Med., P.O. Box 8146 Dep., 0033 Oslo 1, Norway. 
Skuratowicz, Waclaw, Zaklad Zoologii Systematycznej, Uniwersytetu im. Adama 

Mickiewicza, 60-701 Poznan, Fredry 19, Poland. 
Snyder, Daniel E., Dept. of Vet. Patholbiology, University of Illinois, Urbana, 

Illinois 61801, USA. 
Sokolov, I.I., USSR. 
Spencer, Wayne D., Dept. of Ecology and Evolutionary Biology, Univ. of Arizona, 

Tucson, AZ 85721, USA. 
Stains, Howard J., Dept. of Zoology, Southern Illinois University, Carbondale, 

Illinois, 62901, USA. 
Steklenev, E.P., Ukrainian Res. Inst. of Animal Breeding for the Steppe 

Regions, Askaniya Nova, USSR. 
Stormshak, F., Dept. of Animal Science, Oregon State, University, Corvallis, OR 

97331, USA. 
Streeter, Robert G., Colorado Cooperative Wildlife Res. Univ., Colorado State 

Univ., Fort Collins, USA. 
Sundqvist, Christer, Dept. of Biology, Åbo Akademi, Porthansgatan 3 B, SF 20500 

Turku, Finland. 
Syrnikov, N.I., USSR. 
Tauson, Anne-Helene, Sveriges Lantbruksuniversitet, Funbo-~övsta, S 755 90 

Uppsala, Sverige. 
Tizard, I.R., Dept. of Veterinary Microbiology and Immunology and Vet. 

Pathology, Ontario Veterinary College, University of Guelph, Guelph, 
Ontario, Canada. 

Tang, Liisa, Finnish Sugar Co., Feed Division, PL 320, 00101 Helsinki, Finland. 



Uchida, Akihiko, Dept. of Environmental Biol., College of Environmental Health, 
Azabu University, 1-17-71 Fuchinobe, Sagamihara-shi, Kanagawa 229, Japan. 

Waechter, Antonie, Lab. de Psychophysiologie de ltUniversité Louis Pasteur,7, 
rue de ltUniversité, 67000 Strasbourg, Belgien 

Waisfeld, M.A,, USSR. 
Waitkinc, Sheena A., Leptospira References Unit, County Hospital Hereford, GB. 
Valtonen, Maija, Finnish Fur Breeders Association, Helvets Foundation, P.O. Box 

5, SF 01601 Vanda 60, Finland. 
Veijalainen, Pirjo, Statens veterinarmedicinska anstalt, PB 368, 00101 

Helsingfors 10, Finland. 
Vekua, A .K. , USSR. 
Wenzel, Ulf D., Bezirksinstitut fur ~eterinarwesen Leipzig, Abt. Pelztiere, DDR 

7030 Leipzig, Goethesteig, 
Ver>beek, N.A.M., Dept. of Zool-ogy, Couth Parks Road, Oxford 0x1 3PS, England. 
Whitaker, John O., Dept. of Life Science, Indiana State University, Terre Haute 

47809, USA. 
Wilson, P., Dept. of Clinical Vet. Sciences, Trinity College, Dublin, Ireland. 
Wolsan, Mieczyslaw, Inst. of Systematic and Expt. Zoology, Polish Academy of 

Sciences, Slawkowska 17, PL 31-016 Krakow, Poland. 
Worthen, Gary L., Exceptional Child Ctr., UMC 68, Utah State University, Logan, 

UT 84322, USA. 
Yasan, Yu. P., USSR. 
Zielinski, William J., Dept. of Zoology, North Carolina State University, 

Raleight, NC 27650, USA. 

ATTENTION PLEASE 

A t  the b e g i n n i n g  of January  1987 the  i nvo ice  f o r  the 1987-subscript ions 

w i l l  be sent ou l .  

Pleaise note, t h a t  the subsc r ip t i on  p r i c e  h a s  r a i c e d  to Dkr. 420.- p r .  vo l  urne. 

We ask you, pleace, to p a y  the i nvo ice  prompt.  

Thank you i n ~ d v a n c e .  

Ed  i t o r  



M INK PRODUCT ION : 

Read by  A.A. Fowler ,  Commonwealth Agr icu l tu ra l  Bureau,  

. . . . ALL CONSIDERED. TI48C BOOK DESERVES A WARM WELCOME FROM ALL 

THQSE WITW AN INTERECT I N  MINK BREEDIMG, AND SHOULD PROVE PARTICU- 

LARLY UCEFUL FOR TNOCE PART ICULARLY BARK ING ON MINK FARMING. 

* ful1 

abctract  

on nex t  

page ! Scientifur 
48 H Roskildevej 
DK-3400 Hilleroed 
Denmark 



MINK PRBDUCTION 

The f a c t  t h a t  t h i s  i s  a t r a n s l a t i o n  of a m ink  b reed ing  manua l  pub- 
l i shed  i n  1984 b y  the  Dan ish  F u r  Breeders'  Associat ion f o r  t h e  bene- 
f l t  o f  t h e i r  members i s  re f lec ted i n  the scope o f  the  book, wh ich  i s  
based on condi t ions  pnd lega l  requirements in Denmark, especia l  l y  
a s  r e g a r d s  the chap te rs  onr es tab l i sh ing  a m ink  fa rm,  feed produc-  
t ion ,  feed centres, a n d  a d v e r t i s i n g  a n d  marke t ing .  Howev,er, m ink  
breeders  everywhere w i  l l benef i t  f rom r e a d i n g  the  sect ions on machi- 
nes a n d  equipment, rep roduc t ion ,  anatomy a n d  phys io logy  of ,the m ink  
pe l  t ,  genetics, se lect ion o f  b reed ing  an imals ,  m a t i n g  systems, mana- 
gement and  husbandry ,  genera l  n u t r i t i o n a l  requirements,  diseases 
a n d  hygiene,  p e l t i n g ,  a n d  treatment, s torage a n d  g r a d i n g  o f  pe l ts .  
A l though  some f u t u r e  ( o r  e x i s t i n g )  m ink  breeders a r e  assumed to  b e  
somewhat i gno ran t  o f  some f a c t s  of l i f e  ( "The ma in  di f ference betwsen 
male a n d  female i s  t h a t  the  ma le ' s  testes produce spermatozoa, w h i l e  
the  female 's  ova r ies  produce ova.  Both male a n d  female a r e  equ ipped 
w i t h  g e n i t a l  o rgans  . . . . l t ) ,  many chapters,  such as  those on repro-  
duc t ion ,  genetics, b r e e d i n g  methods a n d  n u t r i  t ion ,  g i v e  ar, a d m i r a b l  y 
c l e a r  p i c t u r e  of how to  ach ieve good resu l ts .  The tex t  i s  easy on 
the  eye, w i t h  usefu l  annota t ions  in the  m a r g i n ,  g i v i n g  the  reader  
q u i c k  access to the  r e l e v a n t  sections of a chapter .  There a r e  many 
excel Ien t  i l l u s t r a t i o n s  (some i n  co lour )  , a t  13-page s ~ i b j e c t  i ndex ,  
a n d  a l i s t  of t r a n s l a t i o n s  o f  some Danish  m ink  b r e e d i n g  terms. ,411 
considered, t h i s  book deserves a warm welcome f rom a l l  those w i t h  
a n  in teres t  in m ink  b reed ing ,  a n d  should p rove  p a r t i c u l a r l y  usefu l  

' f o r  those embark ing  on m ink  fa rm ing .  

A.A. Fowler  
CAB-cbstract . 
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