
A STUDY OF BR YOT HINUS A  ( C O L E O P T E R A :  STAPHYLINIDAE), 
COMPARING A TABULAR AND A DICHOTOMOUS KEY TO THE SPECIES

I a n  M o o r e 1 a n d  E .  F .  L e g n e r 1

A b s t r a c t :  C o m p a r i s o n  o f  a t a b u la r  w i th  a d ic h o to m o u s  key  to the  species o f  Bryothinusa  
d e m o n s t r a te s  ad v a n ta g e s  o f  the fo rm er .  B. ro th i n. sp., M e x ic o  an d  B. f lu e n ta  n. sp., H o n g  
K o n g  are  described .

T abu lar  keys have been in use for a num ber of 
years (Newell 1951. 1953, 1957, 1959) but it 
was not until 1970 that their construction was 
described in detail. Fu rther  improvements in the 
structure of tabular keys followed (Newell 1972).

T abu la r  keys have advantages over dichotomous 
keys in that they are open-ended allowing for 
easy additions, all desired useful characters of a 
taxon are expressed, and missing characters do not 
exclude a taxon from  the key. Exceptions within 
a taxon are easily handled without hindering the 
function of the key. T ab u la r  keys are useful be
yond the function of identif ication in that they are 
useful tools in revisional studies, information 
storage and retrieval,  and in comm unication.

We present here for comparison a dichotomous 
key and a tabular key to the genus B r y o th in u s a .  
It is at once apparent that the information con
tent of the tabular greatly exceeds that of the 
dichotomous key. In the last review of the genus 
(M oore, Legner, and  Chan, 1973) it was necessary 
to append the dichotomous key by a paragraph 
for each species detailing characters not m en 
tioned in the key. All of these characters are 
listed in the tabular key given here and are avail
able by quick scanning.

F u r the r  details of the use of tabular keys may 
be obtained by reference to Newell ( 1970, 1972).

B r y o th in u s a  was described by Casey (1904) on 
the basis of a single species, c a ta lin a e , from the 
scabcach at low tide in southern California. 
Casey's original description was inadequate so that 
when Sawada (1 95 5 )  described four more species 
from Japan  he placed them in a new genus, 
H a la s th e n u s .  M oore  (1956) rcdescribcd the genus 
and the genotype, c a ta lin a e . Sawada (1971) syn- 
onymized H a la s th e n u s  with B r y o th in u s a ,  added 
another Japanese species and synonymized one of 
his previously described species. M oore and 
Legner (1971) described a single species from 
Hong Kong and M oore, I.egncr, and Chan ( 1973) 
reviewed the entire genus and added three addi
tional species from Hong Kong. All species known

t h r o u g h  1973 w e r e  f r o m  th e  i n t e r t i d a l  o c e a n .  I n  
th is  p a p e r  w e  a d d  t w o  m o r e  s p e c ie s ,  o n e  i n t e r t id a l  
s p e c i e s  f r o m  th e  G u l f  o f  C a l i f o r n i a  a n d  a f r e s h  
w a t e r  s p e c ie s  f r o m  a s t r e a m  in H o n g  K o n g .  T h e  
l a t t e r  is r e m a r k a b l e  in b e i n g  th e  o n l y  s t a p h y l i n i d  
k n o w n  to  u s  w h i c h  l ives  b e n e a t h  t h e  s u r f a c e  in 
f r e s h  w a t e r .

STATEMENT OF CHARACTERS

1. R a t i o  o f  ey e  l e n g t h  t o  t e m p o r a  l e n g th  =  R A T .  
L E N .  T E M P .  E Y E  (1.3 to  S .l)

2. R e la t i v e  l e n g th  o f  t e n t h  a n t e n n o m e r e  =  R E L .  
L E N .  1 0 T H  A N T E N .
l o n g e r  =  e l o n g a t e ,  l o n g e r  t h a n  w id e .
e q u a l  =  w i d t h  e q u a l s  l e n g th ,  a s  l o n g  as w id e .
w i d e r  =  t r a n s v e r s e ,  w i d e r  t h a n  lo n g .

3. C o l o r  o f  e ly t r a  =  C O L .  E L Y .  
p ic e  =  p ic e u s .
f e r r  =  f e r r u g i n e u s .

4 .  R a t i o  o f  l e n g th  to  w i d t h  o f  t h i r d  s e g m e n t  o f
m a x i l l a r y  p a l p u s  =  R A T .  L E N .  W I D .  3 M . P .
(2 .1  to  5 . 2 ) .

5 .  R a t i o  o f  l e n g th  t o  c o n j o i n t  w i d t h  o f  e ly t r a  =  
R A T .  L E N .  W I D .  E L Y .
w i d e r  =  w i d e r  t h a n  lo n g ,  
e q u a l  =  as  w id e  as  lo n g ,  
l o n g e r  =  l o n g e r  t h a n  w id e .

6. T o ta l  l e n g th  o f  in se c t  in m m .  =  T O T A L  L E N .  
( 1 . 4 8  to  2 . 2 0 . ) .

D i s t r i b u t i o n
C A L .  =  C a l i f o r n i a .
M E X .  =  C i Lii f o f  C a l i f o r n i a .
H . K .  =  H o n g  K o n g .
J A P .  =  J a p a n .

DICHOTOMOUS KFY TO THE 
SPECIES OF Bryothinusa

1. T e n th  a n t e n n o m e re  lo n g e r  than  wide 2
T e n th  a n te n n o m e re  not  longer  than  w ide  5
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F igure I . H a b i tu s  o f  B ryo th in u sa  ro th i, n e w  species.

2. H e a d  c o n c a v e ____________________ ca ta linae  C a sey
H e a d  c o n v e x  ...........____    3

3. T e m p o ra  as  long  as  eye ______________ _______
 _______  sa w a d a i M o o re ,  Legner ,  a n d  C h a n

T e m p o ra  longe r  th a n  eye ____________   4
4. E ly t ra  sh o r te r  th a n  p r o n o tu m ;  leng th  1.50

m m . _______________        m in u ta  S aw ad a
E ly t ra  equal  in leng th  to  p r o n o tu m ;  length  

2.50 m m  ____________    a lgarum  S aw ad a
5. T e m p o r a  lo n g e r  t h a n  eye  __   6

T e m p o r a  sh o r te r  th a n  eye __    8
6. T e m p o r a  five t im es  as  lo n g  as eye

--------------------- ------- ----- ------ - ro th i  New Species
T e m p o ra  tw o  t im es  as  long  as eye . ________  7

7. T e n th  a n te n n o m e re  q u a d ra te  .... tsu tsu ii  S aw ad a  
T e n th  a n te n n o m e re  t ransverse  .... n a k a n e i  Saw'ada

8. T h i rd  segm ent  o f  m a x i l la ry  pa lp u s  no t  m o re
th a n  three t im es  as  lo n g  as  wide; ten th
an te n n o m e re  q u a d ra te  _________________  9

T h ird  se gm en t  o f  m a x i l la ry  pa lp u s  m o re  than  
th ree  t im es  as  lo n g  as wide: ten th  a n te n 
n o m e re  t ransverse   ........ ............ .............. .........
__________  sin en sis  M o o re ,  Legner ,  an d  C h a n

F igure  2. H a h i tu s  o f  B ry o th in u sa  flu e n ta ,  new  
species.

9. E ly t ra  con jo in t ly  longe r  th a n  wide  ________
 .........  h o n g k o n g e n s is  M o o re ,  L egne r ,  a n d  C h a n

E ly t ra  con jo in t ly  w id e r  th a n  l o n g e r __________ 10
10. Lye th ree  t im es  as  long  as t e m p o ra  _________

    f lu e n ta  N e w  Species
Eye tw o  t im es  as  long  as t e m p o r a  _________

... ___       ch a n i  M o o r e  an d  L eg n er
In tsu tsu ii  the  ten th  a n t e n n o m e r e  is def in i te ly  q u a d 

rate,  n o t  e longa te  as  s ta ted  in p rev ious  key  in M o o re ,  
L egner ,  a n d  C h a n ,  1973.

H ry o th iu u sa  ro thi ,  new species 
Figure 1

D escrip tio n  o f  h o lo ty p e .— C o lo r  en t i re ly  pale  f e r 
rug ineus  excep t  f o u r th  tergite  piceus, base o f  fifth 
tergite  very  d a rk  f e r ru g in e u s  an d  fo u r th  a n d  fifth 
ste rn ites  infúscate .

H e a d  one-six th  w ide r  th a n  long; disc  n ea r ly  flat, 
f inely re t icu la te ,  w ith  a f ine sho r t  spa rse  pubescence;  
eyes very  sm all ,  o f  a b o u t  f ive o r  six facets;  t e m p o ra  
a b o u t  five t im es  the  leng th  o f  eye, gently  arcua te ;  
su rface  b e n ea th  f inely re t icu la te  a n d  pubescen t  as 
above.  A n te n n a e  a lm o s t  as  long  as head ,  p ro n o tu m
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T A B U L A R  K E Y  T O  T H E  S P E C I E S  O F  B R Y O T H I N U S A

1 3 4 5 6

R A T . R E L . C O L . R A T . R A T . T O T .
L E N . L E N . E L Y . L E N . L E N . L E N .
T E M P . 10TH W ID . W ID . IN
E Y E A N T E N . 3 M.P. E L Y . M M . D1STR. REFERENCE NAME

5.1 Equa l ferr 3.1 w ider 1.90 M EX. H o lo ty p e ro th i
3.1 longe r ferr 3.1 w ider 2.00 C A L . M o o re  56 ca talinae
8.1 longe r fe rr 2.1 w ider 1.50 JA P . Saw. 55.  7 1 m in u ta
5.1 longer ferr 3.1 w ider 2.50 J A P . Saw. 71 algarum
2.1 equal fe rr 3.1 w ider 2.20 JA P . Spm. tsu tsu ii
1.1 longer ferr 3.1 w id e r 2.00 H .K . P a ra ty p e saw adai
1.3 equal pice 3.1 w id e r 2.30 H .K . H olo ty p e flu e n ta
1.2 equal pice 3.1 equa l 2.00 H .K . Paratyp e cha n i
1.3 w ide r fe rr 5.1 w id e r 2.20 H .K . P a ra ty p e sinensis
2.1 w ider fe r r 4.1 w ider 2.20 J A P . Saw. 5 5 ,7 1 n a ka n e i
1.2 w ider fe rr 5.2 longer 1.48 H .K . P a ra ty p e h o n ko n g en sis

an d  e ly tra ;  first segm ent  a b o u t  three  t im es  as  long a s  
w ide: second  segm ent  a b o u t  as  wide as  firs t,  a b o u t  
tw o  t im es  as  long as w ide;  th ird  segm en t  n a r ro w e r  
than  second  an d  a little m o re  than  h a l f  as  long; 
fo u r th  se gm en t  as  w ide as th ird  a n d  a  li tt le sh o r te r ;  
f ifth th ro u g h  tenth  se g m en ts  o f  a b o u t  equa l  length 
but  very  g rad u a l ly  w ider  to  ten th  w h ich  is q u a d ra te ;  
e leven th  segm en t  as wide a s  ten th  a n d  near ly  tw ice 
as  long, po in ted  in ap ica l  th i rd .

P ro n o tu m  a b o u t  one-fi f th  w ider  th an  long, widest  
a t  a b o u t  apical fo u r th ,  base a n d  apex  stra ight ,  apex  
a li tt le w id e r  than  base, sides gently  a rcu a te ,  ap ical  
ang les  n ea r ly  rec tangu la r ,  basal  ang les  n a r ro w ly  
rou n d ed ;  su r face  re t icu la t ion  an d  p u bescence  very  
s im ila r  to  th a t  o f  head.

E ly tra  q u a d ra te ,  slightly  n a r ro w e r  an d  s o m e w h a t  
s h o r te r  than  p ro n o tu m ,  o n e - th i rd  w id e r  th a n  long, 
hum er i  n a r ro w ly  rounded ,  sides a lm o s t  s t ra igh t  to  the 
r e c tan g u la r  o u te r  apical angles ,  ap ices n e a r ly  s traight  
to the very n a r ro w ly  ro u n d ed  in n e r  ap ica l  angles; 
su r face  re t icu la t ion  an d  p u bescence  as on  head.

A b d o m e n  near ly  para lle l-s ided  a l th o u g h  slightly  
w id e r  to f ifth  segm ent,  segm en ts  o f  a b o u t  equal  
length; s u r face  re t icu la t ion  above  a n d  b en ea th  m uch  
as  o n  the head .  Apices o f  ap ica l  tergites an d  s tern ites  
unm od if ied .

L e n g th  1.90 m m .
S e y  u n k n o w n .
P u en ta  C u e v a s  ( 2 9 . 4 8 ° -  1 1 2 .3 5 ° ) .  S o n o ra .  M exico ,  

S e p te m b e r  2 4 -2 5 .  1973. in ter tida l  " p ro b a b ly  f ro m  
benea th  rock ."  V incen t  D. Roth  an d  \V. B row n c o l 
lectors.  D epos i ted  in A m e r ic a n  M u s e u m  o f  N a tu ra l  
H istory .  N e w  York .

R em a rks .— This species most resembles minuta  
and algarum  from Japan  with its very small eyes 
but differs from the above in that I he tenth anten- 
nonterc is quadrate  rather than elongate. It is

n a m e d  in  h o n o r  o f  o n e  o f  its c o l l e c to r s ,  V in c e n t  
D .  R o t h .

B r y o th i n u s a  f l u e n t a , n e w  s p e c ie s  
F i g u r e  2

D escrip tion  o f  h o lo ty p e .— C o lo r  above  p iceus with  
the un d e rsu r fa c e  a n d  f e m o ra  very  d a rk  fe rrug ineus  
an d  the m o u th p a r ts ,  a n te n n a e ,  t ib iae an d  tarsi  paler .

H ea d  one-fi f th  w ider  th an  long: disc slightly c o n 
vex, s t rong ly  f ine ly  re t icu la te  with a f ine shor t  
pubescence ;  eyes very large ,  occu p y in g  th ree -fo u r th s  
o f  side o f  h ead ;  s u r face  sc u lp tu re  a n d  pubescence  b e 
n ea th  m u c h  as above .  A n te n n a e  a li tt le longer  than  
h ead  an d  p r o n o tu m ;  f irs t  se gm en t  a b o u t  th ree  t imes 
as  long a s  w ide ,  second  se gm en t  a lm o s t  as  long and 
as  wide a s  first , th ird  se g m en t  a b o u t  h a l f  as  long 
an d  slightly  n a r r o w e r  than  second , fo u r th  th rough  
ten th  se g m en ts  ea c h  a b o u t  as  long  as a n d  slightly 
w ider  th an  the p reced ing ,  the ten th  q u a d ra te ,  eleventh 
tw o  and  o n e -h a l f  t im es  as  long as ten th ,  po in ted  in 
apical  third .

P ro n o tu m  a b o u t  o n e - th ird  w ide r  th a n  long, widest 
at  ap ical  fifth ,  a p e x  s t ra igh t ,  ap ical  ang le  a lm o s t  
rec tangu la r ;  sides gen t ly  a rc u a te ,  c o nve rg ing  to the 
b ro ad ly  a r c u a te  ap ica l  angles , base  gen t ly  a rcuate ,  
a b o u t  tw o- th irds  as  wille as  apex.  S u rface  re t icu la
t ion and  pubescence  s im i la r  to tha t  o f  head with the 
pubescence  denser .

E ly tra  con jo in t ly  a b o u t  as  w ide as  p r o n o tu m  and  
one-fi f th  longe r  than  p ro n o tu m ,  hum er i  n a r row ly  
rounded ,  sides subpa ra l le !  bu t  gently  a r c u a te  to the 
narrow 'ly  a rc u a te  o u te r  ap ica l  angles,  apices som e
w ha t  ob l iq u e  to the o b tu se ly  rounded  in n e r  apical 
angles; su r face  re t icu la t ion  and  pubescence  as on 
p ro n o tu m .

A b d o m e n  subpa ra l le l ,  widest a t  f ifth tergite . t e r 
gites  o f  n ea r ly  equal  length ,  re t icu la t ion  and  pubes-
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cence  above  a n d  b e n e a th  m u c h  as o n  p ro n o tu m .  
A p ices  o f  apical  tergites an d  s te rn ites  un m o d if ied .  

L e n g th  2.30 m m .
S e x  u n k n o w n .
N e w  T err i to ry .  H o n g  K ong ,  f resh  w a te r  s t r e a m  

a b o u t  500 m e te r s  f r o m  b a y  sho re  line in w a te r  o f  
ze ro  salinity. T ai-d in  C h a n  collector .  D ep o s i ted  in 
C a l i fo rn ia  A c a d e m y  o f  Sciences. San  F ranc isco .

T w o  p a ra types  w ith  sam e d a ta  as  h o lo ty p e  in the 
co llec tion  o f  the U n ive rs i ty  o f  C a l i fo rn ia  a t  Rivers ide .

R e m a r k s .— This species is similar to sawadai 
but has the tenth antennom ere  quadra te  ra ther 
than elongate as in that species. The  upper sur
face is entirely piceus whereas ferrugineus is the 
predom inant color in most species of the genus.

The habitat of this species is unique among 
Staphylinidae. It p resumably  lives beneath the 
surface of a fresh w ater stream a short distance 
from the seashore. All of the other species of the 
genus are strictly m arine  and live in intertidal 
habitats. Bryothinusa fluenta  seems to have in
vaded a fresh w ater habitat directly from  salt 
water.
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