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[R eprin ted  from  U n i v e r s i t y  S t u d i e s , Vol. X X I., Nos. 1-4, Ja n .-O c t. 1922.]

T H E  D i.'v  I Q M S  (B A C IE E A R IO ID E A E )  O F  N E B R A S K A

- .. . .J IY .'a tA IU E lje E  J . ELMORE

/.:;£)f:C U R R £N C E

D ia to m i i r q  igrijnd pj&cticdlly in  all places w here th e re  is w ate r—  
in lakes, riVdrs,‘creelis''P®i9<Is, tubs, troughs, ta n k s ; an d  on dam p 
g round , rocks, w alls, o r boards. A ll w ater, f ro m  th e  ocean to  the  
sm allest puddle caused by the track s o f ca ttle ’s feet, p rov ided  the 
puddles persis t fo r a few  days, is alm ost certa in  to  contain  diatom s. 
W h en  unm ixed  w ith  o ther substances they  p resen t a b row nish  
color. O ften  the en tire  bo ttom  of a  stream  m ay be covered to  a 
th ickness of an  inch or m ore w ith  a  b row n m ass of d iatom s. B u t 
the g rea te r  num ber occur m ixed  w ith  o ther algae, in  w hich  case 
th e ir  b row n color is h idden  by the  g reen  o f th e  algae.

D iatom s a re  also found  in  the fossil state . In  th is  condition 
they  a re  called D iatom ite  by geologists, o r K ieselguh r in  com ­
m erce. T h e  nam e In fu so ria l E a r th  has also been applied  to them , 
bu t th is is incorrect, fo r diatom s are  no t In fu so ria .

D iatom s d iffer from  o ther p lan ts in th a t th e ir  cell w alls a re  th o r­
oughly  in filtra ted  w ith  silica, or q u a rtz  of th e  opal varie ty . T he 
fo rm  of the  cell is o ften  likened to  a pill box or a  telescope, one- 
h a lf  fitting  over the  o ther. T he  sta tem en t m ade in practically  all 
o f the tex tbooks is th a t w hen a cell d ivides the  tw o valves, ends of 
the  cell, separate  slightly  and  a new  valve grow s inside o f each, 
thus fo rm ing  tw o new  cells. T h u s each new  cell has one o f the 
orig inal valves of the m other cell and  a  new  valve fo rm ed  inside 
o f the g ird le  of the old one. H en ce  it w ould appear th a t one of 
the  new  cells is the  exact size of the m other cell and th e  o ther 
slightly  sm aller, the reduction  in  size going on w ith  each cell d iv i­
sion. T h is  process continues un til a certa in  m inim um  size is 
reached, w hen  an auxospore  is fo rm ed. T h e  necessity fo r auxo- 
spore fo rm ation  arises from  the fac t th a t the  cell w alls o f d iatom s 
are  silicified and so can no t grow , to g e th er w ith  the fac t th a t they 
becom e sm aller w ith  each division.

22
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T he D ia tom s o f  N ebraska 23

T he sim plest m anner o f auxospore form ation  is by the" p ro to ­
plasm ic contents of a cell escaping fro m  its siliceous shell and 
grow ing to  the norm al size fo r  the  species and then  secreting  a 
new  shell about itself. O r  in som e cases tw o cells a re  fo rm ed  in 
th is w ay from  a single m other cell. A n o th er m ethod is fo r the 
contents of tw o cells to  escape and conjugate , fo rm ing  in  some 
cases one, and  in o ther cases tw o, auxospores.

Since diatom s m ultiply w ith  g rea t rap id ity , the  dim inution in 
size ought to  requ ire the  very  frequen t fo rm ation  of auxospores. 
B u t the  actual condition is th a t they are  o f com paratively ra re  oc­
currence. T he discrepancy arises from  the fact th a t the  foregoing 
descrip tion  of a diatom  is only partly  true . In  som e cases the 
g ird le  of the old valve inside of w hich the new  valve is fo rm ed 
en larges so th a t the  new  valve is as large as, o r la rg e r than , the 
old one. In  L ysig o n iu m  (M elosira ) ,  a  genus in w hich the cells 
adhere together, long filam ents are form ed w hich a re  practically 
u n ifo rm  in size. O tto  M uller, D ie Z ellhau t und  das G esetz der 
Zellte ilungs fo lg e  von M eloseira  arenaria M oore , has show n th a t 
in th is species the g ird le is en larged according to  a regu lar law, so 
th a t the m inim um  size is very  seldom reached. A n d  according to 
th is law  only one auxospore is form ed, w here, if  the  dim inution in 
size took place regularly , 1,052,100,000,000 w ould be form ed. 
T h is easily accounts fo r the in freq u en t occurrence of auxospores 
in th is species.

In  Fragilaria, ano ther genus in w hich the  cells adhere  in bands, 
the gird les can be seen m eeting, bu t not overlapping, and  in th is 
genus, too, there is no apparen t d im inution in size o f the filaments.

D iatom ite , w hen pure, is a w hite or gray ish  substance so light 
th a t it floats on w ater. I t  is o ften  m ixed w ith o ther substances. 
In  N ebraska it usually contains m ore or less calcium  carbonate, the 
am ount vary ing  from  a slight trace to so m uch th a t it becomes a 
h ard  lim estone w ith  com paratively few  diatom s. T he  deposit 
from  Greeley County, how ever, is practically  pure. In  ou r region, 
a t least, it is not o ften  m ixed w ith  o ther substances than  calcium 
carbonate. Conditions favorable to  the grow th  o f diatom s w ere 
favorable to  the g row th  of the organism s p roducing  the carbonate, 
and  conditions under w hich inorganic sedim ent w as form ed w ere
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24 Clarence J. E lm ore

unfavo rab le  to  the  g row th  of d iatom s. I t  is likely, how ever, th a t 
some ’ d ia tom s w ere  grow ing  w hen inorganic sedim ent w as being 
form ed, b u t in the  large am ount of th is sedim ent they  have been 
overlooked.

CO LLECT ING  A N D  P R E SE R V IN G

F ew  directions a re  needed, fo r  collecting diatom s. A n y  vege­
table g row th  in  w a te r o r in dam p places is likely to  contain  them . 
A ll th a t is necessary  is to  get the  m ateria l in any w ay th a t is m ost 
convenient and  to  ca rry  it in w hatever m ay be at hand  fo r  the 
purpose. ■

W hen  it is desired  to  p reserve the pro top lasm ic con ten ts of 
d iatom  cells, they  m ay be placed in  form aldehyde or o ther p re ­
servative in  the  sam e m anner as o ther algae. F o r  ca re fu l cyto- 
logical w ork  they m ay be killed in ho t m ercuric  b ichloride solution, 
and then, a f te r  w ashing and  dehydra ting , m ounted  in balsam .

T he  determ ination  of species depends m ostly  on the siliceous 
shells and  w hen they  are  collected fo r th a t purpose no p reserva tive  
need be used. , T h e  m ateria l contain ing  them  m ay be w rapped  in 
p aper and  allow ed to  dry. D iatom s p rese rved  in  th is w ay  are  in 
no w ay in fe rio r  to  those p reserved  by m ore ca refu l m ethods for 
purposes o f identification w hen it is only the shells th a t a re  to  be 
exam ined.

M O U N T IN G

T he m ark ings on the shells a re  o ften  very  delicate an d  difficult 
to  see. In  m any of the  sm aller species they can no t be seen w hen 
in th e ir  natu ra l condition and m ounted  in  w ater. T hey  a re  m ore 
easily seen w hen the pro top lasm  is rem oved fron t the shells. T his 
m ay be rem oved by boiling in a te s t tube in  n itric  acicl. T his 
destroys the  cell contents, leaving only the siliceous shells. W a te r  
is then  added, and  a f te r  the diatom s have se ttled  it is pou red  off. 
T h is  process is repeated  un til the acid is all rem oved. A  d rop  of 
the liquid contain ing them  is placed on a coverglass and  allow ed 
to dry.

T h e  m ethod usually  used by the w rite r,' how ever, is to  d ry  a 
sm all po rtion  of the m ateria l contain ing the diatom s on a cover- 
glass and to  heat u n til all of the organic m ateria l has been burned
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T h e D ia tom s o f  N ebraska 25

out. By th is m ethod they  m ay be p repared  m uch m ore quickly 
than  by trea tin g  w ith  acid. W h en  there  is sufficient heat, as w ith 
a gas flame, the coverglass m ay be laid on a flat piece o f iron (the 
w rite r  has used the blade of an old table k n ife )  and  held in the 
flame. W hen  first heated the m ateria l tu rn s  black. I t  should be 
heated until the blackness d isappears. I f  the heat o f the flame is 
not sufficient, as is likely to  be the case w ith an  alcohol lam p, it 
m ay be increased by the  use of a blowpipe. I f  the coverglass is 
held on a piece o f silver, it w ill heat m uch m ore readily , ow ing to 
the g rea ter conductivity  of the silver. F o r  this purpose the w rite r 
has used an old silver q u a rte r  dollar w ith  a hole in  it, a  w ire  being 
fixed in the hole fo r a handle. In  using  a blow pipe the  flame 
should be directed  on the under side o f the m etal on w hich the 
coverglass is lying and not directly  on the coverglass.

N early  all of the fossil d iatom s found in N ebraska are  m ixed 
w ith  lim estone or some fo rm  of calcium  carbonate. T h is  m ust be 
rem oved, fo r  there  is o ften  so m uch o f it th a t the  d iatom s are 
h idden entirely . T h is m ay be done by trea ting  w ith  hydrochloric 
acid. T h e  m ethod is the sam e as th a t fo r using n itric  acid except 
th a t it is not necessary to  heat it.

W hen  dried  on the coverglass they may be m ounted in C anada 
balsam , bu t the m ark ings a re  seen m uch m ore easily if  m ounted 
in  s ty rax .1

1 Styrax can be procured only in the crude state and must lie pre­
pared for use. The first step in preparing it is to spread a thin coating 
of it on a pane of glass or a p'ate and allow it to dry until all of the 
water has been removed. It is then dissolved in a mixture of equal parts 
o f benzine and alcohol, or sulphuric ether and absolute alcohol. The 
solution is then filtered through filter paper. I f  it is so thick that it will 
not pass through the filter paper readily, more of the alcohol and ether may 
be added. A fter filtering it is ready for use. A quantity may be made up 
at one time since it will keep indefinitely. A drop of the styrax is placed 
on the coverglass containing the diatoms. If it becomes opaque at first 
it must be allowed to stand until it becomes clear. This may require sev­
eral hours. This clearing may be hastened by heating gent'y. W hen 
cleared it is p'aced 011 a slide. The slide should then be heated until 
the volatile portion of the styrax solution is driven off. This will cause 
bubbles under the coverglass and the heating should be continued until 
the bubbles cease to form. W hen cooled the bubbles will disappear.
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2 6 Clarence J. E lm ore

T h e  location of ind ividual diatom s on the  slide m ay be ind i­
cated  by d raw ing  a  circle aro u n d  each specim en on th e  coverglass. 
S a n fo rd ’s Indelib le  S tam ping  ink has been found  sa tisfac to ry  fo r 
th is purpose. I t  m ay be applied w ith  a pen and  does n o t ru n  on 
the  glass. W hen  d ry  it  is no t m uch affected  by the oil of an  oil 
im m ersion objective. I f  th e re  a re  several specim ens m arked  on 
one slide, a  d iagram  o f the  location of each m ay be d raw n  on the 
label, ind icating  each species by a num ber.

R E L A T IO N S H IP

T he system atic place o f d iatom s is a m a tte r  abou t w hich there  
has been m uch disagreem ent. T hey  w ere  fo rm erly  reg ard ed  as 
anim als and  placed am ong the  In fu so ria . T hey  a re  now  u n i­
versally  regarded  as p lan ts, bu t th e re  seem s to  be no general ag ree­
m ent as to  th e ir  relationship . T h e  placing them  am ong th e  B row n 
A lgae w as based m erely  on th e ir  color, w hich is p robably  only an 
accidental o r perhaps a physiological resem blance and  has no sys­
tem atic significance. T h a t they are  a derived  and  n o t a  p rim itive 
g roup  is indicated  by the  fac t th a t they  appeared  com paratively  
late in  geological tim e, none being know n ea rlie r th an  th e  D evo­
nian. A n d  since th e ir  appearance very  little  change has taken  
place. I t  is possible th a t they  have evolved th ro u g h  ea rlier periods 
w ithout th e ir  siliceous cell walls, and  suddenly, as if  by  m utation , 
th e ir  w alls becam e silicified. H ence all of th e ir  earlier h isto ry  is 
lost, and  a t th e ir  first appearance in  geological tim e they had 
reached th e ir  p resen t form .

F o rm s like L ysig o n iu m  ( M elose ira ) seem  closely re la ted  to  the 
unsilicified filam entous algae and  a re  probably  derived  fro m  them . 
A nd  the  ro u n d  diatom s in  w hich th e  cells a re  separate  m ay be con­
sidered  as the cells of a  filam ent w hich have becom e separated .

In  the  filam entous diatom s th a t fo rm  ribbon-like bands, in stead  
o f cylindrical filam ents we have the  sam e s tru c tu re  excep t th a t the 
filam ents have becom e flattened. A n d  the  single-celled long (fla t) 
d ia tom s m ay be considered as the  cells o f such a  filam ent b roken  
apart.

W h a tev er view s various bo tan ists  have as to  the  rela tionsh ips of 
diatom s, they  are  nearly  all ag reed  th a t d iatom s and desm ids are
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T he D ia tom s o f  N ebraska 27

closely related. By the ir m ode of fo rm ing  zygospores, desm ids 
a re  closely re la ted  to  the filam entous Conjugatae, e.g., Sp irogyra. 
A n d  some diatom s in their fo rm ation  of auxospores have a  form  
of conjugation  very  sim ilar to  th a t of desm ids. F o r  th is  reason it 
seem s best to place both d iatom s and desm ids w ith  the filam entous 
Conjugatae  u nder the phylum  Zygophyceae, m aking of the  un- 
silicified g roups a separate  class and o f  the siliceous ones a  class 
of equal rank , the  Bacillarioideae.

T H E  U S E  O F T H E  TERM  V A R IE T Y

D iatom s vary  so greatly  in size and fo rm  betw een one auxospore 
stage and the n ex t th a t the  early  collectors who based th e ir  species 
on size and  fo rm  alone described as species m any conditions th a t 
a re  m ere stages in the life  h isto ry  of a single species. T h e  size 
necessarily  decreases w ith  each cell division un til an  auxospore is 
fo rm ed, except in  those genera w hose valves do no t overlap, be­
cause each new  valve is fo rm ed inside o f an  old one. I f  one p a rt 
o f the  g ird le is th icker than  the  rest, the new  valve fo rm ed  inside 
th is valve w ill be slightly constricted  a t th is p o in t ; an d  th is con­
stric tin g  process will continue, m aking the constriction deeper and 
deeper w ith  each division until the nex t auxospore stage is reached. 
I f  the thickening is a t the ends, the valves w ill g row  proportionally  
sho rte r w ith each division. So som e species occur in m any con­
ditions th a t have been described as d istinct species. T h e  earlier 
w orks recognized few  varieties, m aking a separate species fo r each 
condition in w hich a species w as found . L a te r  w rite rs  have 
b ro u g h t together m any of these so-called species and  called them  
varieties, o r in some cases, form s. B u t the  te rm  varie ty  can 
scarcely be applied to  diatom s. T h e  species of d ia tom s p resen t 
the sam e varieties now  th a t they  did in T e rtia ry  tim es; so if  these 
varieties a re  thus fixed, they are  no t varieties, b u t species. A nd  
those th a t m erely rep resen t conditions betw een tw o auxospore 
stages a re  no t entitled  to  a  separate  nam e any m ore than  an oak 
tree  tw o feet h igh  deserves a nam e separate  from  the nam e given 
to  an  older tree  o f the sam e species.

I t  is only by a  m ost tho rough  and carefu l study  o f any species 
th a t all of the  fo rm s in w hich it may appear can be determ ined.
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2 8 Clarence J . E lm ore

T h is  w o rk  has been done fo r v ery  few  species. H ence the 
assigning o f any fo rm  to a place as a species o r th a t o f  a m ere 
fo rm  has been and  still is a  m a tte r m ainly  of ind iv idual judgm en t, 
in  very  few  cases supported  by sufficient data.

F o r  these  reasons the  te rm  v arie ty  has been d iscarded  in  the 
p resen t w ork  except as it has been necessary  to  use it in re fe rrin g  
to  o ther descrip tions. I t  is probable th a t fu tu re  w ork  w ill g rea tly  
reduce the  num ber o f species o f diatom s.

D E S C R IP T IO N S  A N D  D R A W IN G S

M any o f the descrip tions have been adapted  fro m  o th e r w orks, 
b u t in all cases so m odified as to  include any pecu lia rities found  
in ou r local fo rm s. T he  d raw ings a re  all o rig inal excep t th a t of 
C haetoceros elm orei, th is  one being taken  f ro m  the  d raw in g  ac­
com panying the  orig inal descrip tion  by P ro fe sso r C. S . B oyer. 
T he  d raw ings a re  of actual specim ens and  in  no case has an 
a ttem pt been m ade to  rep resen t generalized or typical fo rm s. In  
diatom s the  sam e species occurs in  m any fo rm s, hence the  la rg e  
num ber o f figures g iven fo r some species.

A ll of the  localities w here each species has been found a re  given. 
T h is fo rm s a fa ir  m easure of the  frequency  o f occurrence of any 
species.

T h e  w rite r  w ishes to  express his indebtedness to  the late P ro ­
fesso r C. E . Bessey and  P ro fe sso r E . H . B arbou r, of the  U n i­
versity  o f  N eb raska , fo r  advice an d  assistance in  th e  w ork  
th ro u g h o u t; also to  P ro fesso r  C. S. B oyer, o f P hiladelph ia , fo r 
the identification of several species as well as fo r  m any valuable 
suggestions. T h e  w ork  of M rs. E leano r B arb o u r Cook on a  p a r­
ticu larly  rich  deposit of d iatom ite a t A gate, N ebraska , has been 
inco rpo rated  in to  th is w ork, all of the species repo rted  f ro m  A gate  
being fro m  th is collection and  fro m  one sen t by  M r. H a ro ld  J . 
Cook.

T he  fossil m ateria l fro m  G reeley C ounty  w as collected in 1887 
by M r. R ussell and  given to  P ro fe sso r  Bessey, who fu rn ish ed  it 
to  the  w rite r. T h a t from  o ther localities w as fu rn ished  by P ro ­
fesso r B a rb o u r, som e o f  it hav ing  been collected by M r. A . C. 
W h itfo rd , th a t fro m  T h ed fo rd  by M r. J . N . N eely and  M r. J . M .
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T he D ia tom s o f  N ebraska 2 9

M cM illan, and th a t from  M errim an  by M r. L . E . F agan . T he 
collection from  L oup City w as fu rn ished  by M r. C larence O . P e te r­
son, and th a t from  H ay  S prings by P ro f . R . W . Ellis.

M uch of the recen t m aterial has been collected by friends of the 
w rite r , am ong whom  a re : P ro f . W . E . A llen, F resn o  and S tock­
ton, C a lif .; Rev. J . M . Bates, A tkinson, E w ing , L ong  P ine, and 
R ed  C lo u d ; P ro f . A . T . Bell, C re te ; P ro f . C. E . Bessey, A sh la n d ; 
M iss G race B radburn  (M rs . Chas. F r is c h ) ,  B roken  B ow ; M iss 
P earl Chase, A in sw o rth ; P ro f . F . E . C lem ents, H o lt C oun ty ; M iss 
A lba Cosner, N ew  H elen a ; M iss H a rrie t E ge, R osebud, S. D ak .; 
M iss C ora E lm ore (M rs . C. H . B a n c ro f t) , T a lm age ; M r. W m . 
F lem ing, Cheyenne, W y o .; P ro f . J. H . F lodm an, W a h o o ; M iss 
E thel H ansen , G rand  I s la n d ; M r. W . J . H esser, P la ttsm o u th ; 
M iss Isabel Johnston, L o d i; M r. R ay  K ellenbarger, A nselm o; M r. 
E . F . Lange, F a irb u ry ; M r. R ay  M cCann, E stes P ark , C o lo rad o ; 
M r. T heodore M oline, P o lk ; P ro f . A . K . P eiterson , W eeping 
W a te r ;  P ro f . N . F . P etersen , m any places in easte rn  N eb rask a ; 
P ro f . Roscoe Pound, S heridan  County, C herry  C oun ty ; P ro f . J.
H . P ow ers, C olorado; P ro f . A . A. R eed, C re te ; M r. J. A . Reed, 
B lue S p rin g s; M rs. P e rry  R obbins, N ew  H elen a; M r. W indom  
R osene, S tro m sb u rg ; P ro f . D eA lton Saunders, B ellevue; M iss 
L au ra  Sutherland , Chippew a Falls, W is . ; M iss L il'an  S utherland , 
P aw nee C ity ; M iss F ae T ro y e r  (M rs . W m . F lem in g ), T u rtle  
R iver and Dallas, S. D ak .; P ro f . J . E . W eaver, C re te ; A . C. 
W h itfo rd , D ism al R iver and m any o ther places in the  Sand H il ls ; 
P ro f . E lda  R . W alker, lakes in Sand H ills ; P ro f . R . T . Y oung, 
D evils Lake, N . D ak. Besides these m uch m ateria l from  the 
vicinity of G rand Island  has been fu rn ished  by m em bers of the 
w rite r ’s own fam ily.

A r t i f i c i a l  K e y  t o  t h e . G e n e r a

A. Valves round.
b. Cells without horns (Fam . Coscinodiscaccac).

c. Cells united in filaments. 1. Lysiyonium,  page 36.
cc. Cells single.

d. W ith distinct central and marginal portions.
2. Cyclotclla, page 30. 

dd. Central and marginal portions grading into one another.
e. With marginal spines. 3. Stcphanodiscns, page 40.
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30 Clarence J . E lm ore

ee. W ithout marginal spines.
4. Coscinodiscus, page 41. 

bb. Cells with horns (Fam . Chaetocerataceae).
5. Chaetoceros, page 42. 

bbb. Cells with short processes. 6. Biddulpkia, page 43.
A A .  Valves linear, elliptical, oval, or sometimes irregular.

b. V alves with a pseudoraphe, i.e., a clear longitudinal strip.
c. Cells in girdle view rectangular, nearly as broad as long (Fam . 

T  abellariaceae).
d. Transverse ribs o f the valves when present not extending  

into the cell cavity. 
e. V alves with a few  heavy ribs.

7. Tetracyclus,  page 44.
ee. Valves with striations, no ribs.

8. Striatella,  page 45. 
dd. Ribs seen in girdle view  to extend deeply into the cell.

9. Denticula, page 46. 
cc. Cells elongated in both valve and girdle view.

d. Cells wedge-shaped in. girdle view (Fam . Meridionaceae).
e. W ithout transverse ribs.

10. Sceptroneis,  page 47.
ee. W ith transverse ribs.

II. Meridion, page 48. 
dd. Cells rectangular in girdle view, or if  o f other form, the 

rachis not median (Fam . Fragilariaceae).
e. Rachis median.

f.  Valves with heavy ribs.
12. Odontidium,  page 49. 

ff. Valves with striations, no ribs.
g. Cells short; in filaments.

13. Fragilaria, page 51. 
gg. Cells longer, forming fan-like stalked clusters.

14. Synedra,  page 53. 
ggg.  Cells symmetrical, in radiating clusters.

IS . Asterionella, p a g e  57.
ee. Rachis near one margin.

/ .  Rachis nearly on ventral margin, not interrupting 
the striations. 16. Eunotia, page 57.

ff. Rachis somewhat removed from  the ventral mar­
gin, interrupting the striations.

17. Ceratoncis, page 60. 
bb. One or both valves with a raphe; cells usually elongated.

c. Rachis median or nearly so; valves not keeled (Fam . Nc.vicu- 
laceae).
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T h e D ia tom s o f  N ebraska 3 i

d. Cells rectangular in girdle view.
e. Cells with striations and a row of transverse septa 

around the margins.
18. Mastigloia, page 61. 

ee. Cells with striations but no septa.
f .  Valves not keeled.

g. Raphe straight or nearly so.
h. N o heavy lines bordering the raphe.

i. Cells straight in girdle view.
j .  Central nodule round.

k. Face of valves fla t; raphe 
straight.

19. Navicala,  page 62. 
kk. Face o f valves co n v ex ; raphe 

slightly sigmoid.
20. Scoliopleura, page 94. 

jj.  Central nodule elongated trans­
versely forming a stauros.

21. Stauroneis, page 95. 
j j j .  Central nodule elongated longi­

tudinally into 4 horns.
22. Diploneis, page 97.

ii. Cells curved in girdle v ie w ; only one
valve with a raphe. 

j. Cells elongated.
23. Achnanthes, page 98. 

j j .  Cells nearly circular.
24. Cocconeis, page 100. 

hh. Raphe bordered by two heavy lines giving  
the appearance o f a double raphe.

25. Brebissonia, page 103.
gg. Raphe sigmoid.

26. Gyrosigma,  page 104. 
ff. Valves keeled. 27. Amphiprora.  page 107.

dd.  Cells wedge-shaped both in girdle and valve view.
e. Cells straight in girdle view.

28. Gontphonema, page 107. 
ee. Cells curved in girdle view.

29. Rhoicosphenia, page 114. 
ddd. Raphe arcuate; cells more or less moon-shaped.

e. Valves without transverse ribs.
f.  Raphe and central nodules not close to the margins 

o f the valves.
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32 Clarence J . E lm ore

g. Terminal nodules near the ends, raphe more 
or less curved.

30. Cymbella, page 115. 
gg. Terminal nodules usually distant from the 

ends, raphe straight.
31. Eneyonema,  page 122. 

ff. Raphe and central nodule close to the ventral 
margin.

32. Amphora, page 124. 
ee. Valves with transverse ribs; raphe not evident.

33. Cystopleura,  page 125. 
cc. Cells usually elongated; rachis usually on the margin o f the 

valve, so that striations are not interrupted by i t ; valves 
with a dotted keel (Fam . Bacillariaceae).

34. Homoeocladia,  page 130. 
ccc. Cells usually oval or elliptical, seldom e longated; with two 

wings (Fam . Surirellaceae).
d. Valve surface undulate. 35. Sphinctocystis,  page 145.
dd. Valve surface not undulate.

e. Valves cuneate, reniform, elliptical, or linear.
36. Surirella, page 147. 

ee. Valves nearly circu’ar, bent into saddle shape.
37. Campylodiscus,  page 150.

Class B a c i l l a r i o i d e a e  

O ne-celled aquatic  p lan ts  living in filam ents, o r m ore com m only 
b roken  in to  single c e lls ; free, a ttached  to  the substra tum , epiphytic 
on o ther p lan ts, o r enclosed in gelatinous tu b e s ; cell w all of cellu­
lose in filtra ted  w ith  silica; the wall of each cell ( f ru s tu le )  consist­
ing of tw o p la tes (va lves) w hich fo rm  the ends of the  cell and  are 
connected by tw o or m ore g ird les, the  one fitting  outside the  o ther 
like the cover of a box. P ro to p lasm  parie ta l and  fo rm ing  a large 
m ass in  the  cen ter of the cell in  w hich the nucleus is located and 
w hich separates the  cen tral vacuole into tw o p arts . C hrom ato- 
phores p la te-like or g ra n u la r;  chlorophyll obscured by a brow nish  
coloring m atte r, phycoxanth in . In  the  elongated, free-sw im m ing  
fam ilies, N aviculaceae, Bacillariaceae, and Surirellaceae, th e re  is a 
longitud inal slit ( ra p h e )  w hich in N aviculaceae  is m edian, or nearly  
so, and in  the o ther fam ilies is la teral. P ropagation  by cell d iv i­
sion in w hich each daugh ter cell re ta in s one of the valves o f the 
m other cell. R ep roduction  by the sexual or asexual fo rm ation  of 
auxospores.
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T h e D ia tom s o f  N ebraska 33

S y s t e m a t ic  K e y  to  t h e  F a m il ie s  a n d  G e n e r a

A.  Order Eupodiscalcs. Round Diatoms. Cells in cross section usually 
circular, less commonly polygonal, elliptical, and rarely irregular; 
valves marked concentrically or radially by dots, areolations, lines, 
or r ib s; cells often with spines, processes, or horns. 

b. Cells without horns. Family I . Coscinodiscaceac, page 36.
bb. Cells with long horns or bristles.

Family 2. Chactocerotaceae, page 42. 
bbb. Cells with shorter spines or processes.

Family 3. Biddulphiaccac, page 43. 
A A .  Order Naviculales. Flat Diatoms. Filaments flattened, usually frag­

mented into single cells; cells narrowly elliptical to linear, less 
commonly broadly elliptical, lunate, cuneate, or irregular; valves 
marked pinnately or transversely by dots, areolations, lines, or 
ribs; cells (in  our species) without spines, processes, or horns.

b. Rachis o f the valves (i.e., the line between the divergent pinnate 
markings) evident as a narrow, unmarked strip (pseudoraphe) 
rarely wanting; valve without a slit (raphe). 

c. Cells usually little shorter than broad, or longer, with numerous 
interzones, m ostly united in filaments.

Family 4. Tabellariaceae, page 44. 
cc. Cells usually much shorter than broad (rod-shaped o f older 

authors, the longer axis o f the rod representing one of the 
transverse axes o f the cell), often united in filaments.

d. Cells cuneate in girdle view (i.e., valves not parallel), 
rachis median, interzones present.

Family 5. Meridionaceae, page 47. 
dd. Cells rectangular in girdle view, or if cuneate, the rachis 

not m edian; interzones present or absent.
Family 6. Fragilariaceae, page 49. 

bb. Rachis containing an elongated slit (raphe) through the cell 
wall.

c. Rachis commonly median, often more or less lateral, 
not keeled, or when keeled not punctate; interzones 
present or absent.

Family 7. PA aviculaceae, page 60. 
cc. Rachis lateral, less often median, punctate-keeled, 

raphe not plainly visible.
Family 8. Bacillariaceae, page 130. 

bbb. Rachis evident as a narrow, unmarked strip, or keeled, valve with 
two lateral wing keels, each enclosing a raphe.

Family 9. Surirellaceae, page 145.
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34 Clarence J. E lm ore

K e y  to  t h e  G e n e r a  

Order E U P O D I S C A L E S  

.Fam ily I. C O SC IN O D ISC A C E A E  

A .  Cells form ing filam ents; girdle side marked.
i. Lysigonium  (Meloseira), page 36. 

A A .  Cells single; girdle side not marked.
b. V alve with distinct central and marginal portions.

2. Cyclotella, page 39.
bb. Central and marginal portions of the valve grading into one 

another.
c. W ith marginal spines.

■ 3. Stephanodiscus, page 40.
cc. W ithout marginal spines.

4. Coscinodiscus, page 41. 

Fam ily 2. C H A E T O C E R O T A C E A E

S. Chaetoceros, page 42. 

Fam ily 3. B ID D U L P H IA C E A E

6. Biddulphia, page 43.

Order N A V I C U L A L E S  

Fam ily 4. T A B E L L A R IA C E A E

A.  Transverse ribs o f the valves, when present, not extending into the 
cell cavity.

b. V alves with a few  prominent transverse ribs.
7. Tetracyclus,  page 44.

bb. Valves tranversely striate.
8. Striatella (Tabellaria), page 45. 

A A .  Transverse ribs o f the valves extending deeply into the cell cavity.
9. Denticula, page 46.

Fam ily 5. M E R ID IO N A C E A E

A.  V alves punctate or variously punctate-striate, w ithout transverse ribs.
10. Sceptroncis ( Opephora, Peronia),  page 47. 

A A .  Valves finely striate and with transverse ribs.
II. Meridiem, page 48. 

Family 6. F R A G IL A R IA C E A E
A.  Rachis median.

b. Valves with transverse ribs, or if  not ribbed, with a central clear 
space (pseudoocellus).

12. Odontidium  (including D iatom a ) , page 49.
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T h e D ia tom s o f  N ebraska  3 5

bb. Valves without transverse ribs and without central clear space.
c. Cells in filaments.

13. Fragilaria, page 51. 
cc. Cells single or forming fan-like, stalked clusters.

14. Synedra, page 53.
ccc. Cells in radiating clusters.

IS. Asterionella,  page 57.
A A .  Rachis near one margin.

b. Rachis nearly on ventral margin, not interrupting the striations.
16. Eunotia, page 57.

bb. Rachis somewhat removed from  ventral margin, interrupting the 
striations.

17. Ceratoneis, page 60. 

Family 7. N A V IC U L A C E A E

A.  Valves parallel.
b. Frustules with marginal septa.

18. Mastigloia, page 61.
bb. Frustules without marginal septa.

c. Rachis o f valves not keeled.
d. Raphe straight or nearly so.

e. Raphe with a simple border.
f .  Septa o f interzones when present not fenestrated.

g. Cells straight in girdle view.
h. Central nodule round.

i. Valves flat, raphe straight.
19. Navicula,  page 62. 

it. Valves co n v ex ; raphe slightly sigmoid.
20. Scoliopleura, page 94. 

hh. Central nodule elongated transversely, 
forming a stauros.

21. Stauroneis, page 95. 
hhh. Central nodule elongated longitudinally 

into four horns.
22. Diploneis, page 97. 

gg.  Cells curved in girdle view.
23. Achnanthcs, page 98. 

ff. Septa of interzones fenestrated; only one valve
with a raphe.

24. Cocconcis, page 100. 
ee. Raphe bordered by two ridges.

23. Brebissonia, page 103. 
dd. Raphe strongly sigmoid or arcuate.

26. Gyrosigma (P leurosigma), page 104.
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