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TROCHOCERCA CAPUCINA
HEEXRERERHR  NRHRREER

An European Cuckoo or an American Cow Bird
among the Rotifera

By C. Rudlin, F.R.M.5., M,A.M.S.

- ¥ _

In the summer of 1948 while examining some material
collected from Alberton, Essex.the previous day (con-
taining among other rotifers a number of specimens of
Keratella quadrata, K. cochlearis and Asplanchna prio-
donta) T saw a s8lim, graceful form dart across the field
of vlew which on further investigation turned out to be
a speclimen of Trichocerca capucina. While watching this
beautiful rotifer darting hither and thither with the
smooth, clean sweeps characteristic of this specles, I
saw 1t suddenly make a dash at a K. quadrata which was
carrying an egg (attached asa usual to the post-ventral
part of the body), selze hold of the egg, plerce it with
1ts Jaws and suck out the contents. At first I thought
that this might have been an unpremeditated actlon, or
that a single specimen had discovered this easy way of
getting a meal. However, I kept other specimens under
observatlon for several hours and saw the same thing
happen again and again, the "foul deed" being carried
. oyt each time in a workmanlike manner. - Tt would appear
therefore that this is a normal habit of Trichocereca
capucina.

Later while watching the T. capucina (and inciden-
tally seeing several more Keratella eggs "go west"),
I observed a specimen of Asplanchna priodonta with two
attachments which, on closer examinatlon, proved to be
two rather small (in relation to the Asplanchna), round,
brown eggs. This struck me as belng very strange as
this specles 18 normally viviparous and, apart from the
resting eggs (which are proportlionally quite large and
carried internally) does not lay eggs, much less carry
them attached to its body. Another Asplanchna was seen
with an egg attached Just below the head (of all places!)
These specimens were kept under observation and after
half an hour one of the eggs showed signs of hatching. A
short time later a young Trichocerca capucina emerged.,

The other eggs were also observed to produce this spe -
cles,
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The question now remained - how did the eggs become
attached to the Asplanchna? Were they lald haphazard
and being perhaps sticky became attached by accidental
contact? Or were they deliberately attached by thg
IImother? -

Thils problem was solved next day. Fresh material
wag collected from the same source and kept under ob-
gervation for over an hour before anything happened,
apart from the fact that several T. capucing agaln made
meals off the Keratella eggs. Then suddenly one of the
latter made a dash at one of. the Asplanchna, held on to
it by 1ts Jaws and lald an egg which 1t attached to the
body of the Asplanchna near the geneto-urinary opening.
Having accomplished this, it relinquished 1ts hold and
swam away. Subsequently this observatlon was repeated-
1y confirmed. . .

In short, 1t would seem that Trichoceéerca capucina
is parasitic 1n much the same way as the cuckoo, with
the difference that while attacking the eggs oE at
least one specles of rotifer, it chooses as a foster-
parent" a species that does not normally lay egge or
carry them. I have not been able to find any earlier
account of these Interesting habits in the literature.

These records are published at the suggestion of
my friend, Mr. A. L. Galliford of Liverpool, To whom
they were communicated when he was staying with me in
September 1948, and who considers that they form a
valuable addition to our knowledge of the hablthk of
this specles. . :

PRI RN NAR

We thank Mr. Rudlin for his very interesting article.-
Mr. Rudlin has for many years made a specilal study of
Rotifers and would like very much to correspond with
any persong who have made simllar studles. His ad-
dress 1s: "Owl Hoot" West Mersea, Essex, England.
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WHAT TS THE RELATIONSHIP?
B R Rt e LT LT

By J. E. Nielsen

- ¥ _

When one talks about something 1t 1s a nice thing
to kmow what oné 1s talking about. A considerable a-
mount of work may be done in any field without knowing
much about the baslec concepts involved; thus we have
electrie 1ight and radlo without knowlng what electri-
elty is. We may all take photographs of mediocre or
highly artistic quality by simply pressing a button
and without having the slightest i1dea about localized
energy-levels of haline atoms. or the exact nature of
the latent image. The same holds true in the biolog-
ical sclences. One may grow beautiful roses, be in-
terested in the embryology of leaches or the habitat of
blue-green algae without belng much concerned about
their particular relationship or their relatiomship to
other forms of 1life as long as it 1s a rose, a leach,or
d blue-green algae. "

Now the question may be put: 'Why 1s a leach not a
half-cousin to a blue-green algae?' It sounds like a
very stupld question, but actually there 1is a very,
very far off relationship which may be followed up on
a genealogical tree, 1f Wwe have one.

The student who 1s anxious to envisage an orderly
'Systema Naturae' of Iinterwoven relatlionship will find
the fileld wide open, a lamentable fact considering the
welghty bralns who, in the past, have splurged their
energy on it. The lower down one attempts to go on the
genealogical ladder, the more confused becomes the 1s-
ste. In this paper we shall relate some probable re-
lationships among the lowest forms of plant life.

Already in 1911 Professor V. Frantz (1) pointed
out that it is a mistake to base a systematlec phyloge-
netic system on the assumption that single cellorgan-
isms are sole forerunners for all multiple cell organ-

isms. Thus, 1t 18 quite reasonable to postulate that.

some single cell crganlsms are offspring from multiple
cell organisms. Based on similarity in reproductien,
membrane, and chemlical contents, this -author suggests
a scheme of relationship as shown In Fig. 1. If pro-
tozores are the precursor of plants and animals, or if
the reverse 1s the case is an Irrelavant question in
the acheme suggested by Professor Frantz. If the
scheme he outlines appears cursory, it should never -
theless not be lost sight of as a reasonable starting
point.
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By employlng a completely different mode of at-
tack, Professor Mez of Koenigsberg University arrived at
& plcture very much different, This worker used a sero-
dlagnostic method based on lnjecting animals with albu-
men solution or infusion of algae or bacterla. The
serum in injected animals will develop substances which
have a property of forming a precipitate or aglutination
1f added to the albumin solution or to the infusions used
in the preliminary injJection. A precipltate will also
form in albumen solutions originating from plants which
are in close relationship to each other, and the closer
the relationship the heavier the precipitate will be.Are
the plants in a distant relationship only, then no pre-
cipitate will form. This same condltion holds true for
the agglutination method. In Fig. 2 we have reproduced
the plcture Professor Mez arrived at for the lower  Al-
gae and Fungi, It is striking that the Heterocontae
forms the base for the Flagelates; and in the Flagelates
we find the tie with the Animal Kingdom with Amoeba and
Myxomycetes closely branched. Strange 1s also the 1so-
lated posltion of Vclvox. Note, also, the close rela-
tion between Dliatoms and Peridinales, much closer than
to Desmids which are on an entirely different branch.
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- Both of these sBuggested schemes are in variance
with the ldeas of many workers, and also with many text-
books, Thus, G. M. Smith (2) admit a more or less arbi-
trary claasification (Fig. 3). On a morphological or
physiological basis, he recognized nine classes or series
among algae. - - :
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Professor Mez assumes Sulphur or Nitro-bacteriae as
the base of the geneologlcal tree. This is an dssumptim
not held by all Investigators. Thus, virue and other
forms of life near the chemical level have been suggest-
ed as a more reasonable starting point which again may
bring the tree down to molecules, atoms, electrons, etc.
with the possible further philosophical deductilon that
the origin of it all may be found in vibration or un-
balance in something or another brought about by what?
And that at the other extreme, our thoughts, which pro-
bably are the highest bleological function,may be simllar
vibrations in various tissues near the nortex in the
wrinkles of the bhrain.

Thus we go out where we came in, and, as Omar sang:
"With Earth's first clay They did the last man kneed,
"And then of the last harvest sowed the seed.

"Yea, the first morning of Creation wrote
"What the last Dawn of Reckoning shall read.

(I} Xrch. . Prolistenkunde, vol. 39, y. 263
Also ClAff Dobell: Principles of Protistology,
Am. ... P., Vol. 23, 1911
{2) @. M. Smith; Freshwater Algae of the United States.
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Notes on -- PLEASURES OF THE MICROSCOPE
B e st a T T e S e e

By M. Rasmussen, Amsterdam, N.Y.

Professor Thomas Huxley long ago advanced a powerful ar~
gument in favor of the study of Natural History as a
means of getting on. He says: “There 18 a way, I am con-
vinced,in which Natural History may take a profound hold
upon practical life,- and that is, by its influence over
our finer feelings,as the greatest of all sourcesaf that
pleasure which 1s derivable from beauty. I do not pre-
tend that Watural History knowledge, as such, e¢an in-
crease our sense of the beautiful in natural obJects.But
I advocate Natural History knowledge from this polnt of
view, because it would lead us to seek the beautles of
natural objects, instead of trusting to chance to force
them on our attentlon.

To a person uninstructed In Natural History, his country
stroll 1s a walk through a gallery filled with wonderful
works of art, nine-tenths of which have thelr faces turn-
ed to the wall., Teach hinm something of Natural History
“and you place in hils hands a catalogue of those which
are worth turning round. Surely our innocent pleasures
are not so abundant in this life that we can afford to
desplse this or any other source of them. We should fear
being banished for our neglect to that limbo  where the
great Florentine tells us are those who, during this
1ife, 'wept when they might be Joyful'."

My task in writing these notes 1s an earnest desire to
assist In diffusing a love for an instrument which has
‘been my constant companion for upward of twenty-filve
years; and because I am firmly convinced of its real and
practical utillty in education both during school and
after school years. As an Instrument for the advancement
of Ymowladge, -the microscope has no equal.

We can understand the reasons for the average educated
man not owning an Astronomical Telescope. Astronomy with
all its wonders demands many nights of observatlon, and
expensive Instruments which, 1f large enough, must be
housed 1n specially designed builldings; and the study
with the Telescope must be carried on in the temperature
of the cut-of-doors, there 1s no substitute for that.
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But it 1s difficult to understand, or to formulate a sa-

tisfactory reason for the failure of men of refined
tastes not to own a microscope and provide for them-
selves and frlends the pleasures and advantages ass80-

ciated with mlcroscople observation. The average man
does not seem to reallize that the microscope will unfold
nature's wonders and heautles without that long and care-
ful study necessary to most séientifle pursuits.

Those who procure a mlcroscope for pleasure and recrea-
tion will guickly find the instrument and its revel-
ations become the means of the acqulrement of a very
liberal education, for its influence 1s not confilned to
any one kingdom, but embraces every tangible and intang-
ible subjJect from the air we breathe with its myriads of
invisihle friends and foes to human well-being, to the
floors of the oceans with their minute flinty shellshbear-
ing markings exceeding in accuracy the power of any
draughtsmen to deplct, many of them measuring but
1/?00,000 of an inch, and so fine that only the most po-
werful and accurate microscopes in the hands of experts
will show them.

The milk we drink, the food we eat, the flowers, trees;
worms and lnsects,as well as the waters and rocks of the

earth, are, one and all, open hooks to the owner of
a mieroscope; the real beauties of nature cannot be seen
without it. Seeing a picture aids the memory, so a
minute of ocular demonstratlon is worth hours of oral

description.
i)
A good microscope 1n the home is worth many times 1ts

cost. It needs no specilal brilliancy, no marvelous in-
telleet to become famillar with the wuse of the
microscope, and its revelations will quickly make a

master out of 1ts owner in some zpecial department which
he wlll adapt as his own.

AR

EARLY FLOURTTE OBJECTIVE
HRIEEERRREEERERFEEERER L

F. Jd. Keeley of Philadelphis has given Dr.Vida A.Latham,
who has been a member of the State Microscopical Soclety

of Illinois for nearly sixty years, the following inter-
esting facts:

"I do not remember whether in any previous letter
T mentioned that my colleetion inecludes one of Spencer's
objectives in which flourite was used and that this one
possibly is the only one that has been preserved., Tt
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was made in 1860 for Dr. Louis Tice and passed into the
collection of Dr. Charles E. West of Brooklyn. After his
death, and the sale of his microscoplcal effects, it
came to me. I enclose a note regarding it."

Mr. F, J. Keeley describes the obJective as of one-
fourth inch focus. It was recently necessary to take a-
part the back system for re-balsaming. It was thenfound
that this system conslated of five lenses,three of which
Wwere convex and two concave. One of these lenses proved
upon examination with polarized light to be flourite,
which mineral, while i1sotropic, exhiblts characteristic
optical anomalistics between crossed prisms that permlt
of its identification, at least in contradistinction from
glass or other material used for lenses. The fluorilte
lens is perfectly preserved, as might be expected from
the stable character of the mineral. When objectives of
more recent manufacture containing fluorite have detero-
rated, the fluorlte has been blamed for faults which
should undoubtedly have been attributed to unreliable
glass used 1n connection with it.

This obJective 13 historically interestlng as 1t
illustrates the complex nature of the correctlon adopted
by Spencer at 8o early a date. It also confirms the pre-
vious reports that he had appreciated the possibililties
connected with the use of fluorlte in securing superior
color corrections and employed it for this purpose twen-
ty years before 1t came 1nto use abroad.

The objective has an aperture of 142 to 152 de-
grees, according to position of adJustment, which acts
by rectilinear movement of back systems, and 1is unusual-
1y well corrected for color. It resolves Pleurosigma
angulatum sharply into dots with central 1light from
mirror, and with obligque illumination resolves markingsa
76,000 to the Inch. In some respect, 1ts performance
was possibly slightly sacrificed in eliminating color for
with a large central illuminating cone, 1its definition
is sBomewhat inferior to that of objectives of similar
power made by Tolles at slightly earlier and later dates
which show considerably more color. The latter, although
over sixty years old, compare favorably, optically ang
mechanlically with the best achromatics made today,and it
seems not unlikely that Spencer abandoned the use of
fluorite because he reallzed that sharp definition was
more 1mportant than the elimination of the last trace of
color, rather than from any fear of 1ts lack of perman-
ency.

FE TS
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WIDGETS AND GADGETS
by Dan M. Stump
No.6- Correcting for Cover—-glags Thickness,

Let us try & 1ittle experiment tonight. Select one of your pat
slides,prafarably & diatom slide or one showing fine structural de-
tail. A miero-photegraph or one of the stage miarcmeters produced
by photography with areas showing distimet silver grains would be
sxcallent. '

Set up the mlide under a high-powerdd dry objective and adjust
the illumination to produces & olear oven field, the subsiage dis-
phragm oponed es wide as possible without fogeing the immge. For
most makes of objectives the body tube should be adjusted to a tube
length of 160 mm, (Leitz uses 170 mm. )} from the shoulder of the ob-

"~ Jective to the top of ths draw~tube, 8t which distance the objective

ususlly will be corrected for & cover-glass thlcknesa of 0.18 mm.

Now, hunt arpund the slide and melect & small sharply defined
marikcing on the gurface of ths object or a small speck of debris lo-
cated in the sams plana. Focus carefully on this tiny speck, then
focus slowly upward &nd notice the change in its appearance as it
goen out of foous. Refoous on the aspeck &nd then focus the same
distance downward and agein notlice the out-of-foocus appearance of
tha speck.

If & genersl softening of the image ls observed on both sides of
the focus, &nd the out-of-focus appearance is about the same hoth
above and below, the tube length 1s correctly set for the cover-gless
thickness of that particular object.

¥

Ususlly, however, there 1s a tendency %oward & sudden "migtiness™
on one side of the focus, and & "hard"™ appearance on the other, If
the "hard"” imege appeare when foousing down, it indicates underecor-
rection of the objective, caused by the cover being too thin, and
the tube length is coneequently too short to mllow the Formation of
an image of optimum sharpness. The remedy obviocusly is to incresse
the tube length until the appsarance of the images on both asides of
the foecue ars nearly identical.

Conversely, if the "hard" image appears when focusing upward,
overcorrection due to too thiok a cover is indicated, and the remedy
is to shorten the tube,

Now, 1f the hard image appears when focusing aown, the tube mey
ba sxtended a few millimeters at a time and a position will usually
be found where the above and below fogus images are similar, The
amount of tube extension necessary to corract a given variation in
cover thickness varies with different objectives and must be found
by trial. (Ones of my dry objectives, & 4 mm. with en N,A. of 0.95
which I have carsfully calibrated,requires & tube-length extansion
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of about 9 mm, to compensate for a decrease of 0.0l mm. in the cover
glese thicknees, An Abbs Test Plate with 1ts graduated wadgs shaped
aover provides a convenient means for such cslibration.) A mounted
object with & cover thinner than 0,10 mm, 1s seldom sncountered, and
most stsnda are constructed to allow for s tube sxtenaion sufficient
to correct for this amount.

However, if ihes herd imege appears when focusing upward, trouble
may be encountered, Very few stands are construeted to allow a puf-
ficisnt shortening of the tubs to corrset for s cover much thicker
than sbout 0.20 mm, Many otherwlse excellent mounts have been care-
lasely prepared ao that the effective thickness of the cover exceeds
this amount, end when such & slide is ancountered the tube length
simply cennot be shortened suffiolently to produce a really good
image with a high vowered dry objective.

In the first place, meny mounters do not ssliect suitable coversa
by measuring sach one and dlscarding thoss over 0,18 mm. thick, I
heve aven known eome mounters who prefer thick covers becsups of the
leseened liability to breakape, complately ignoring the optical
affect, Even when the dovers are carefully ssleocted for thickness,
the object i3 often mounted directly on the glasa slip with a rela-
tively thick layer of mounting-medium between the object and the
under side of the eover which hag the effect of increasing the
thickness of the cover. Semstimes such a sllide mey be rsclaimed by
removing the protacting ring around the adge of the cover, heating
the slide and squsezing the cover closer to the cbjset, but it is &
messy job end the mount may be ruinsd during the operation.

In my own personal colleetion of mounts the printed label pro-
vides for the recording of the thickness of the glass slip end the
effective cover thickness. When purchasing new mounts, unless of
szpacial interast and not replaceable, I dizcard any mount with an
stfective cover thieckness greater them 0.80 mm,, not only because
of the denger of damaging the front lems of 8&n immersicn objective,
but 210 because it would be imposaible to obtain 8 really good
image from such & alide with & high-apertursd dry lens without &
ma jor remodeling operation either on the stand or the objectiva,

It your dry lene is squipped with & correction collar, the cor=
reotion for cover thicknmess of course moy be mads by adjusting thia
e¢ollar instead of changing the tube length., If the "hard™ imagé is
encountsrad when focusing down, turn the collar in the direetion
calling for & thinner cover glass until the above and balow focus
images are similar. Conversely, if the "hard" image appears when
foeusing up, turn the collar in the direction eslling for & thicker
ecover,What the ecollar reslly does 1 to vary the distence bstwasen
batwean the front and rear elemsnts of ths lens, separating them
for & thin eover and bringing tham cloaser for & thiek covaer,
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It should be kapt in mind thet any chengs in elther the tube
length or the corrsction collar setting will produce & change in
the final magnification, and also will disturb the parfocal sdjust-
ment of the lenses when uped on a revelving nosaplace,

With low-powered dry objectives, those with &n N.A, of less than
about 0,65, the optlesl disturbance dus to a remaonasble variation
in the thickness of the cover glass is small and usually can be ne-
glected, This is also trues with oil-immersion objectives so long as
a guffiecient working distence remaips to prevent endangering the
front lens of the objective.by dirsct contact with the cover.

In general, the tube length specified for &n oil-immersion ob~
jective should be ptrictly maintained. Howsver, when the object is
mountad in & medium of high Yefractive index auch as realghr, and
g material thickness of the reslgar liss batwesn the objJect and
the covar, & slight shortening of the tube length wiil considerably
improve the quality of the final image.

It might also be noted that undercorrection results if an immer-
sion oil with too low & refractive index is uged, and that it may
be partially corrected by slightly lengthening the tube,

Bafore ecioeing this articls, I should mention the recent policy
of msnufacturers of microscopes to furnish their cheaper atands with
8 fixed tube incapable of adjustment. Such an insgtrument hea the ad-
vantage of a lowsr cost and & permansnt parfocal adjustment of sev-
oral objectlives on a noaspiece. Sinee the vast majority of workers
with tha mieroscope todey are unwilling o learn and apply aven the
simplest fundamentals of how to properly adjuet their ipstrument,
it may be just &s well to omit the sliding tube, on the same prin-
ciple that better photographs will be obtained by many people with
a fixed focus box camera than by these seme peopls with a Contax or
& Speed Graphic. For ssrious workers suffioiently interested in ob-
taining optimum images to edjust for cover glass thicknese, ressarsh
stands of better grade with tube adjustment are still available.

ok ok ook S o R R R R ol oK

In casa you cannot
remembsr all of the
gbove suggestions, cut
out and attach the re-
minder sppearing at
the right inslde the
door of your microscope

case, TUBE TQO SHORT

HARD JMAGE FOCUSING DOWN

UNDERCORRECTION

COVER TOO THIN

1ENS ELENENTS TOO CLOSE

OIL TNDEX TOO LOW

e o ok ko ok ok e ok R Rk o o 3 ook o sh ok ok ok Aok Aok
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NEWS FROM THE FIELD
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PLEUROSIGMA ANGULATUM
By J. E. Nlelsen

The dlatom has in the past been the problem child of
microscoplists and photomicrographers alike. It i1s one
of the good test dilatoms which may be resolved by an
.75 RA lens properly manipulated. At a certain focus
one W1ll see white beads, and at a 8lightly lower focus
it will be black dots, the war and fighting to this day
has been about which 18 the correct focus.

The electlon mieroscepe so far did not gilve a very con-
vineing answer. A few weeks ago, Mr. A. C, Lonert of
the @General Biological Supply House, took P. angulatum
under his arm and cornered Mr. A, Vatter, Biologist of
the South District Filtration plant here, in Chicago,
wWith the result that a fine electron stereogram was
produced (Fig. 1). From this it 1s eclearly seen that
the valve consists of a coarse structure of ribs cross-

ing each other at about 60° with oval shaped apertures

between the Intersection. Underlyling thie 18 a much

thinner ribbed structure at an angle of about 300 with

each of the upper heavy ribs and spaced almost exactly
as the apertures in the former. The thin rubbed struc-
- ture of the lower layer seem to be honeycombed with
minute irregularly spaced perforations, How the two
structures are Jolned +together is pot disclosed in
this picture, but 1t seems certain that there must be
some structural connection in order to keep the two
parts so perfectly in alighment. Rote particularly the

fractured edge at the left hand side; 1t discloses many
interesting details.

Fig. 1. Electron stereogram of Pleurosigma Angulatum
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A NEW STANDARD LABORATORY MICROSCOFE

In announci the new laboratory microscope Model F,
the Testa Mgﬁufacturing Company, 418 S. Pecan Street,
lLoe Angeles, Californla, furnlshes proof that a gogd .
microscope must not necessarily be expensive, but tha
it i1g within reach of every scientifically minded per-

501.

The instrument, illu-
strated on this page,
has standard optical
dimenslons and lens
mountg, and will prove
satisfactory for a
wide variety of bio-
logical investiga-
tilons inasmuch as it
resolves fine micro-
scopical details such
as, for example,
structure of Pleuro-
sigma angulatum and
striae in muscles.

Unlike many other in-
expensive iAstruments
which hawve but fixed
magnification and
lack many adjustments
deslirable for work
wlth the microscope,
the Model F provides
separate coarse and
fine adjustment for
eritical focusing, a
triple noseplece with
three achromatic ob-
Jectilves and a draw
tube.

Perhaps, the most interesting feature of the new Model
F 1s the elaborate substage with iris dlaphragm and
condensing lens for proper light control. The sub-
stage as well as an instruetlon manual and a transpar-
ent plastic dust cover are included in the price of
$89.00 for the entire instrument.
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CLEANING OF RADIOLARIA FROM BARBADOS
By Dr. V. A, Latham

Here is a method a friend gave me many yvears ago, and

this method 1s suitable for the Barbados radiolaria de-
posits.

1) Soak the sand-stone for two hours in a mixture

of two parts of raln water and one part of
glycerine.

2) Transfer to rain water for two hours.

3) Dry in sun, on warm mantel or on radiator.
Stove heat must not be used.

4} When dry, soak in rain water and repeat drying
and wetting until-sample 1s reduced to slime.

This gentle and slow way of cleaning 1s better than the

alternative use of aclds and alkalies as it 1s less de-
structive.

5) When all is slime, boil gently in hydrocloric
acld on a sand bath.

6) After a couple of hours of boiling, cool, pour
off" acid, and flood with a saturated and cold
golution of carbonate of soda,

7) Wash and examine.

If the radiolaria is now clean, use it as it is.
If i1t 1s not clean, the process must be repeated.

Useless debris may be removed by putting the shells in-
to a 10 ineh buretfe jar, f1lling it with water, and
letting it stand for four or five minutes to settle,and

pouring or syphoning the water off to within twoe inches
of the bottom.

Well cleaned radlolaria material 1s a beautiful sight
under the mleroscope but good cleanings are seldom seen
nowdays. Still, cleaning 1s not difficult. However, to
get samples In these days 1s another story, on account
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of the dearth of general microscopical journals which
promoted exchange of material. Specialization and other
hobhles may also have Interfered.

Methods of lighting slides 1s also worth studylng. Hence
the question: Which give the better result - opaque or
dark ground? Photographing radlolarila is gqulte a pro-
blem for their structure 1s complex both when alive and
when dead.

al differences may be seen in the same speciles
gzrgggu;agnification. Az an example - Astromma common
in the sand-stone of Barbados, is a remarkable one for
the range of variation compatible with conformity to a
general plan of structure. Some may show a Maltese
eross; others may show none at all.

Foraminifera and Polycistina are of'‘ten mixed with Radlo-

-stone
laria and the separation of these from the sand-s
will be taken up in a comming number of the magaz;ne.

¥ ¥

SPEC IMEN EXCHANGE
REAARERREERREREN

RADIOLARTA MATERIAL

We have a small quantity of radiolarla material from
Barbados for dilstribution among our reacders. Send
9¢ in stamps to cover mailing and packing, to:

Dr. V. A. Latham, 1644 Morse Ave., Chicago 26, Ill.

¥ %

to all

NOTE: This department 1s open free of charge
subscribers of MICRO NOTES. Use it freely to
the mutual advantage of all concerned.

¥ 3NN

OUR FRONT PAGE
SR Y

This 18 a reproductlon of Tafel 91 found in Kunstformen
der Natur by Ernest Haeckel {1899-1901).
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HARRY ROSS

MICROSCOPES — TELESCOPES
SCIENTIFIC AND LABORATORY APPARATUS
98.-70 WEST BROADWAY
NEW YORK 7, N. Y.

BARCLAY 7.8513

TO MAKE YOUR OWN SLIDES

Pure, washed and cleansd diatoms osn be supplied in

viale from the locations listed below,

PRICE: 50¢ par vial
3 = LOMPOC CAL. 50 ~ COALVILLE UTAH
9 = SANTA BARBARA CAL. 54 ~ TLAXCALA MEXICO
11 - MALAGA COVE CAL, 65 ~ TOCO CHILE
12 - PALOS VERDOS CAL, 68 ~ PASC FLORES ARG,
21 - SHARKS TOOTH #1 CAL. 67 - MIYAGI KEN . JAPAN
24 - LYONS CREEK MD, 62 - SANTA FIORA ITALY
26 =~ NOTTINGHAM MD, 65 -~ ONGORATO VALLEY N.Z.
26 « DUNKIRK MD, 67 = 8008 BOHEMIA
29 - MARLBORO #1 MDD, 75 = UKRAINE RUSSIA
30 - LEESTOWN Vi, 79 - MELOSIRA
&5 = BLACEKWATER RIVER FILA. 82 ~ RADIOLARIO=-
39 - KENT LAKE N.D. CANADA BAR BADOES B.W.I.
49 - BASALT NEV, 32 - GRAXNT N.Y.
A VIAL OF MIXED CLEANED DIATONMS
of many choice and beautiful
varieties can be supplied
PRICE: 504 per vial
NOTE; When ordering vilals by number, please mantion
this magaszine.
TERMS: Prices are net cash. To prevent delay, remlt

with your order. Please incluie postags.
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HARRY ROSS

MICROSCOFPES — TELESCOPES
SCIENTIFIC AND LABORATORY APPARATUS
68.70 WEST BROADWAY
NEW YORK 7, M. Y.

BARCLAY 7-BB13

SLIDES FOR THE POLARIZING MICROSCOFE

The crystaliized chemical slides listed below have been

gelacted for thelr great beauty and permeansencs.

They

will be found ideel for use with either Nicocl prisms or
"Polaroid!. ‘

PRICES: Single Slides @ 25¢3

5 to 24 slidss @ 20¢
1877 60 slides and up ¢ 15¢

25 to 49 slides

These slides may be cordered in combination
with any others offered in this magezine at
the same price.

113~ BENZOCAINE

100- COUMARIN '
101- ANTIPYRENE 114- HYPPURIC ACID
1024~ PHENWACETIN 116= P, NITRG PHENOL
103~ ASPARAGIN 116~ P. DIMETHYL AMINO BENZ,
104- BEWZIDENE 118« SULPHONAL
105- TARTARIC ACID 119A~NIACINE AMIDE
106~ ACETANILID 120~ SALICIN
1074- SULFANILAMIDE 121~ STEARIC ACID
108A- CINNAMIC ACID 1223~ VANILIN
109~ PYRO : 123~ UREA
110- RESORCINAL 127- CANNA STARCH GRAINS
111- CINCHONINE 128~ POTATO STARCH GRAINS
112- TRIQNAL 129« CINNAMIC ACID & PYRO
NOTE: When orderlng slides by number, please mention

this magazine.
TERMS: Prices are net cash. To prsvsnt delay, renmit

with your order. Please 1lnclude postage.

A S
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AMERICA’S LEADING MICROSCOPE REPAIR HOUSE

GUARANTEED REBUILT MICRO

_ SCOPES

REBUILT MICROSCOPES for:

Model (OS2 as {llustrated 10X RESEARCH

ocular, -16mm. and 4 mm. ob- CHEMISTRY

jectives, dustproof nosepiece, GEOLOGY

iris dlaphragm ... ... ..., $B6.00 MEDIGINE
MCONOCULAR—BINOCULAE

Other guaranteed vebuilt mi-
eroscopes with similar optic
from ..........,;....$46.00

Weite for porticulars

Rebuilt ¥ Micrescope

Rebuilt VO Microscope

Eye- Magnifcall LighF . Prica Price
Mads| Nosepleca pleces Obloctives S?:?al::bl:m Conirol \g‘alm‘;:: C\;‘:ﬁer
Double nickel i
Vol | e 10c | joeaam | oosan0 | R sesc
Doubla dust i H
voz | Double d We | lockdn | rovaan | B w00 |2
o
Double nickal H k
¥i 10 10x & p Iris
platad x x & 43x 100 & 430 dlaphragm 50,00 §_
vz Double dust 10 . Iris -
it k| 1xkam | ronsaim g R 6500

NOTE: A'Sxeyeplsce may be addad fo any of above instruments for $2.00 additional

This will add magnifications of 50 and 220, Any cquantily of any medel sald on approval.

THE GRAF-APSCO COMPANY Zsiosvar
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SUARANTEED. REBUILT MICROSCORPES.

Any microscope purchasad from’ us is..quaranteed for ton years against de-
factive parts or werkmanship. Thess Instruments, are all shipped on approval
with the understanding that they may be returnsd for full credit or refund if
not machanically and optically in excellent condition. Our best recommenda.

GRAF

APSGO tion-is that almost 90% of oir sales are repeat orders, thereby proving the

satisfection we guarantes, COMPLETE SATISFACTION—REASONABLE
ZHICAGO U85, CHARGES

Rebuilt H Microscope Rebuilt CT Microscope Rebuilt CS Mieroscope

ot | Nowpiscs | | ot | Mageaon | o | Ml ) R
-_H—I— °°":I':ie“j°“°' WO L 10x & 44k | 100 & 440 dk;{‘i:u om | $8700
Hz °°“:r':°§’”’* lox | 100k 44x | 100 & 440 dia;{fr’agm ao |
cn2 °°“;lj°f"" 10x | 100& 44x | 100 & 440 &'la;::l.lrsngm 72.50 _.g
A 'l
crz2 D°":::o;’“‘* Gx & 10x | 10x & 44x (50, 10D, 220, 440 dia;[“r’a gm | TAS0 é
os2 D°‘;‘:‘:ﬂ;“‘“ 100 [ 10cE 44 [ 100840 | p’;l‘agm 85.00 -
MICROTOMES &1

BOUGHT AND SOLD
Obtain Our Prices

WE REPAIR

ANY MAKE

OR MODEL
MICROSCORE

e ————————

5858 BROADWAY
CHIEAGD 40, ILL.

THE GRAF-APSCO COMPAN
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" BIOLOGY SUPPLIES

A high quality slide made of
American glass, ground edges,
uniform  thickoess, 1.1-1.2 mm,,
packed /3 gross io bex and celko-
phane sealed fo protact againsé
moisture and estrosion.

Na, Al450—Slides gross §1.75 net

CLIMICAL SRADE
SLIDES |

Also available in [imited quanti-
ties ara, SECONDS of our No.

T ) y Al450 slides, These are imperfest
GRA L Nko'CCoHilEve ,-/zgr but useable and recommended for
— use on smears, ete,
APSCo N(I;ICRO SLIDES No. 23—Clinicel Slides,
T round and Polished Edges
WelewUSh  Size 3517 Thicksens 1,1-1.2cm, gr. $1.10 net

CULTURE SLIDES

No. Al47] . No., Al475 No. Al476

No. Al471—1.5 min. thick, | concavity.. dox. §0.90 Me. A1473—3 mm. thick, | desp corcavity, Ea. $0.20
No. Al472—I1.5 mm, thick, 2 concavities,dex, 1.50 No, Al4765—3 mm. thick, 2 deep concavities. Ea, 045

No. Al476—DEEP WELL SLIDE, I straight wall cono::avii'y ............ Ea. $0.60

COVER GLASSES

No. 43—SLIDE BOX,-all wood with aver-
lapping caver. Capacity, 26, 37x1” slides,

) Each ........ seieeieeeas §0.25

No. | Thickness

SQUARES .. |8 mm.. CIRCLES
.. 22 mm-, .

$2.25 oz 235 mm:. $2.90 oz.

22 mm x 30, 35, 40, 45, 50 mm rectangular.$2.25 per oz
24 mm % 30, 36, 60 mm rectangular. ... $2.25 per oz,

No. 2 Thickness

- 4 SQUARES . |8 mm,  CIRCLES
RarEiiA AL OR ) " 22 mm |
Mo, 45—SLIDE  BOX, capacity 100, . BLE0 oz. 35 ey H200 ez
3 slidas, Wood frame and cardboard 22 mm x 30, 35, 40, 45 or 50 mm rectangular$l.40 per oz,
backing. Overall size II’A"XI'/;”. 24 mm x 30, 35, 40, 45 or 50 mm rectangular g s0per or,

Each ..vuvviennnn erieneares $ 125 10% disecunt on 50 or more oz

5868 BROADWAY

THE GRAF-APSCO COMPANY Zaicwut
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