Supplementary Data Appendix 1A. Copy of a letter sent from Erdtman to Braarud
together with 12 microscope slides containing hystrichospheres marked for identification
by Braarud (In Swedish).
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= PALYNOLOGICAL LABORATORY
An 15, BROMMA SWEDEN
INTERNATIONAL COMMISSION on PALYNOLOGY

G FROTMAN, CHARMAM

Bromma den 12.8.,19%2

Hjkrtligt tack fér professorns viinliga brev och for de tvd sirtrycken,
som jag liiat med stort intresse. Samtidigt med detta brev skickar jag som
prov uten viirde 12 preparat, direv nr 1 = 5 frin saterial insaalat 1548 =
1949 semt nr 6 = 12 fridn saterial insaslat i fr. Nr 3 - 5 dro 1 motaats %111
de bvrigs behandlade med starka kemiknlier (upphettning till 100 greder i
9 delar dttiksyreanhydrid « 1 del konc. svaveloyra) troligen har jag iven
gjort en eftorbshandling med fluorviitesyra och saltsyra). Materialet iir
uppsaslat pd 15 m. djup (halvviigs mellan havaytan och bottnen) vid Bornd
(omkring 10 m frin stranden) i den inre delen av Gullmarsfjorden.

Under senars dr har jag otkt skitta mig in i1 hystrichosphasridé-litte-
returen (Jfr de pd omslagen angivna sidorna i ett par littersturfirteckningar
vilka f8lja som korsband). Av flera orseker har jag forestéllt mig att
hystrichoaphaeridberna i huvudsak miste hra till vhxtriket /jfr. klorefyll
(eide B 4 nirolutpa anteckningar) eller andra firgimnen (jfr. sid 8,9,10,11,
12) samt mer eller mindre kintigt cellinnehfill av en typ, som vil ej fire-
komser hos djur (Jfr. oid. 2 £ig. 4, 814. 6,9,13 etc.)]. Dr. Vetsel, Ejtin,
bar bestiimt nfigre av cystorna (sid. 6, jfr. liven foton) till Hystrichosphae-
ra ef. furcata Fhrenbd.

Typ A (Jfre t.ex. prep. 6, aid. ) ¥r skrskilt vanlig. Den har en viss
1ikhet btdde mead YHexssterias probtlematica® (prep. 1, sid. 1 ete.), nr 81
prep. 2 saat nr 10 4 prep. 3 (s2id. 5), atc. Det forefaller som om denna .
"oyst-typ" a8 eméningom wtvixer till sin definitiva storlek (£ig. 3 (s14. 1),
rig 4 (810.2), fig. B = D (sid. 8) och fig. A (sid. 13) representera tro-
ligen "yngre" -uaxea.

"Cyatorma™ dro, firefaller det, lika resistenta som pollen och sporer
och deras ytterakal miste vill sannolikt ha en kemink samsensiitining,
liknande den hos sporhudarnas (sporodermernas) ytterhlljen.

Fér nfigrs ord om d¢ Sverslinda pheparsten vere jag sycket tacksanm.
Givetvis &r det ingen som helst brddoka. Jag ber om urshkt fir den pri-
mitive markeringen med blllok (inom blickeirklamrme finnes vanligen vid vise
svbllindning och hég instillaing Litt synlige cirklar, som inritsats 1
tickglanet ).

Med hjlrtlig hilaning och beklagunde att Jug o) fick nbjet triffa
Professorn vid sitt Oslobeslk,

G.lﬂ_)



Supplementary Data Appendix 1B. English translation of the letter shown in
Supplementary Data Appendix 1A).

Bromm 12.8.1952

Professor Trygve Braarud
Blindern

Heartfelt thanks for the professor’s most friendly letter and for the two reprints, which I
read with great interest. At the same time as this letter I send in a package with no commercial
value 12 microscope slides, of which numbers 1 — 5 are from material collected in 1948 — 1949
together with 6 — 12 from material collected this year. Numbers 3 — 5 are in contrast to the others
treated with strong chemicals (heated to 100 degrees in 9 parts acetic anhydride + 1 part sulfuric
acid; most likely followed by a treatment with fluoric acid and hydrofluoric acid). The material
was collected at 15m depth (halfway between the surface and the bottom) at Borno (about 10m
from the beach) in the inner part of Gullmarsfjord.

In the past few years I have tried to familiarize myself with the hystrichosphere literature
(compare page numbers indicated on the covers of a couple of reprints that follow by cheaper
mail). For several reasons I am persuaded that most hystrichospheres must belong to the plant
kingdom (compare chlorophyll, page 8 in the related reprint) or other pigments (compare pp. 8,
9,10, 11, 12) together with more or less dubious cell walls of a type not usual in animals
(compare p. 2 fig. 4, pp. 6, 9, 13 etc.). Dr. Wetzel, Eutin, has identified some of the cyst forms

(p. 6, compare even photo) as Hystrichosphaera cf. furcata Ehrenb.

Type A (compare e.g. slide 6, p. 8) is quite common. It resembles “Hexasterias
problematica” (slide 1, p. 1 etc.), number 8 in slide 2 together with nr. 10 in slide 3 (p. 5), etc. It
seems as if this “cyst-type” grows out to its eventual full size (fig. 3 (p. 1), fig. 4 (p. 2), fig. B-D
(p. 8) and fig. A (p. 13) probably represent “younger” stages.

It seems that “the cysts” are as resistant as pollen and spores, and their outer cover must
have a comparable chemical composition to that of the spore-wall (sporoderm) outer layer.

I would very much appreciate some words about the material I send. Obviously, there is
no rush whatsoever. I apologize for the primitive marking with ink (within the ink circles, under
reduced light and increased magnification it is easy to see circles engraved into the coverslip).

With heartfelt greetings and apologies for not being able to meet with you during my
Oslo visit.

(G. Erdtman)



Supplementary Data Appendix 2A. Carbon copy of Braarud’s reply to Erdtman’s letter
shown in Supplementary Appendix Data 1A. (In Norwegian)
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Jog mA be om unnskyldning fordi jJog ikice foplengst
har reoturnard preparatone som Do sondte tidlig i hiet med oppleyninger
om hvilke vl her eventuclt kunne identifisere . iSston har vert mogot
hektisle ~ jog har for mango jorn § 114on « og det har vert wmlig for meg
£0r A pa den midvendige tia til A se pd dem , selv om det jo var fort
glort. » - Splrgmilet om Hysterichospheridenes fdentitet interesserer meg,
da det Jo or 4ydelig at menge av de som vi finner 4 planktonet nd , er
de sapme -gom er boskrevet fre foesilfunne =  Jeg har lenga hatt pd
progremmet at vi elulle: samle hvilegporer i recents bunnpriver og sh
gifire spiringsforsfk « Hitt1l er det imidlertid fkke blitt til nos .
Kengk§é Do Xou komns' 4 gang med det ¥

Fru Gnarder og jog har semmon gitt gjennom preparatens . Det ver lott A
finne de sksemplarer gom D2 har .tum ’ ogvi hn-un qp-“luto
over vir gruppering . Desaverre er det , som Do vn'do ’ um noe stérre
positivt vi kan Didra mod, Vire nnonjcue otommer for dot .nu- mogte
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* no oo A yoforerd t11 nlr vi Tinner dom 1 vire kventitdtive priver . Jeg
Wm 1iggsnde en eerie fotos u¥ hvilosporer hos Foridinium ‘trochoideun
frw ¥ultar ¥ Digee oystor or utvileomt vanlige 4 vire kystfarvann o
\ 45 Jeg ul ends’ en gang boklage at Jeg or sl sent ute mod ‘dotte o Jog hipe
% doti 1Xire har vart til gtor geno for-Dom at preparatenc Ther vart her.
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Supplementary Data Appendix 2B. English translation of Braarud’s reply shown in
Supplementary Data Appendix 2A.

13 December 1952
Dear Dr. Erdtman,

I must ask you to excuse me for not returning a long time ago the preparations you sent early this
fall and information on what we were eventually able to identify. The fall has been very hectic —
I have too many “irons in the fire” — and it had been impossible for me to take the time to look at
them, even though it was quickly done. The question of the Hystrichosphere’s identity interests
me, since it is clear that many of those we find in the plankton now are the same as those
described from fossils — I have for a long time had on my program that we should collect resting
spores in recent bottom samples and do germination experiments. We have not done this yet.
Perhaps you can start doing this?

Mrs. Gaarder and I have gone through the preparation together. It was easy to find the examples
you indicated, and we have compiled a list of our grouping. Unfortunately, as you will see, there
is not much positive we can contribute. We are uncertain about most of what you had noted.

I have some photomicrographs of hystrichospheres from plankton samples, and eventually I hope
to put together a type-collection, so we can have something to refer to when we find them in our
quantitative samples. I also have here a series of photos of resting spores of Peridinium
trochoideum from culture. These cysts are unquestionably common in our coastal waters.

I must again apologize for being so late with this. I hope it has not been too inconvenient for you
that the preparations have been here.

Heartfelt greetings from



Supplementary Data Appendix 3A. Braarud’s list of identifications. (In Norwegian).

14, Aoesaember 1952

De orgmnismene gom er avmorkot 1 ;roimratano har fru Gaarder og jeg
ffrt til fire grupper, men bare for don fOrstes vedkommende tror vi
dot er forsvarlig & ldontifisere dem med tiAligers beskrevna formor.

ggmg_}_. H8yot sennsynlig idontisk med oyster av dinoflagellat:
er som er bagkrevet tidligere.

Proparat 3 (11) OCyste av
6 ¥ doe
Proparat 8 og © Oyste av Frotoceratium reticulstum

-

Gruppe II. ESyst sennsynlig dinoflagellatoyster, ubogkrevne.
a) Med oppsplitteda pigger 3

P
ngarat % g
. 6 ( a,D ,tB,17C )
» 7 (A
o 10 (B
. 11 ( 8,6, 7 A)
- 12

b) Med lukkede plgger
g g
¢) Mea vorter.
Proparat 4 (12 )of. Peridintum triquetrum
a) Preparat 7 (B)
Oruppe II1. Muligens cystor av dinoflagollater .
Fraparat 1 {1) og 2 (9) (Likner G.polyedra )
Gruppe IV. H&yet snnnaynlig ikko eyator nv dinoflapellater .
Preparat 1(2,6) - Hexsstoring problomntica
Froparat 3(10)og 4 (10%) - Egg 77
( Preprrat 1 (7) or en Copoinodiscug )



Supplementary Data Appendix 3B. English translation of Braarud’s list of identifications.

14 December 1952

Dr. Erdtman’s preparations with cysts and hystrichospheres.

Mrs. Gaarder and I have assigned the organism that are marked in the preparations to four
groups, but only identified on what we believe is warranted by previously described forms.

Group I. Most likely identical with cysts of dinoflagellates described previously.
Preparation 3 (11) Cyst of Goniaulax polyedra
« 5 do.
Preparation 8 and 9 Cyst of Protoceratium reticulatum

Group II. Most likely dinoflagellate cysts, undescribed.
a) With open-ended spines:
Preparation 1 (4)

« 2 (8)
“ 6( A,D.?B,2C)
“ 7(A)

« 10 (B)

“ 11( B.C. 2A)

“ 12

b) with closed-ended spines:
Preparation 1 (3.,5)
“ 10 (?C)
c) With warts.
Preparation 4 (12) cf. Peridinium triquetrum
d) Preparation 7 (B)

Group I1II. Possibly cysts of dinoflagellates.
Preparation 1 (1) and 2 (9) (resembles P. polyedra )

Group IV. Most likely not cysts of dinoflagellates
Preparation 1 (2.6) — Hexasterias problematica
Preparation 3 (10) and 4 (10?) — Egg ??

(Preparation 1 (7) is a Coscinodiscus.)




