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I. Sissejuhatus.

Irboska Umbitise geoloogiat ldhemalt uurima hakata otsustasin
1922. a. suvel, kui sinna Koduuurimise-toimkonna ulesandel sGitsin;
sel suvel kujunes sdit uldiseks rekognostseerimiseks Irboska, Petseri,
Vastseliina ja Voru Umbruses. Irboska lédhem imbrus oma siligavate
orgudega, laialt avanevate aluskihtidega veetles aga eriti siin
detailsemalt todle hakkama.

Kevadel 1923 (V) korraldasin geoloogia-Ulidpilastega Irboskasse
ekskursiooni, mis v@imalikuks sai Ulikooli-valitsuselt eriliselt selleks
lubatud abiraha tottu; sel esimesel ekskursioonil toétasime nivelliiriga
Irboska, Sumilnik’i orgudes, kihtide paksuse tdpsamaks kindlaks-
maaramiseks, sest Kkihtidel on langus nii vadike (ainult 3#4), et
nende paksust — suuremat eksitust kartmata — nivelleerides vGib
méérata; sest joeorgudes esinevad siin suuremad kihirihmad, kuna
murdudes, milledes paksust vdib mdota méddundodriga, ainult Uksikud
kihid esinevad. Edasi kaisime labi ja tutvusime lahemalt (mGGtes
profiile, kogudes Kivistisi) Irboska Umbruses — kuni raudteeni
leiduvaid murdusid ja paljastusi monedel kohtadel oru veerudel.

Juulikuul téétasin siin uuesti Glidp. K. Janson’iga, labi kaies
mitmed endised kohad ja paigad raudteest pohja pool Pihkva
jarveni. Edasi saatsin Ulidp. Jansoni sigisel veel kivististe taien-
dusmaterjali kogumiseks Irboskale. Siin leidis ta Irboska alevi
murrus murrangu.

Avaldan siin oma ténu kaastdotajaile ekskursioonil, eriti kand.
A. Luha’le, kes rohkesti vaeva ndinud ekskursioonil, eriti fotograa-
fimisega, ja Ulikooli-valitsusele toetussumma eest, mis v@imaldas
uurimistdéod ette votta; samuti Irboska Kipsivabriku juhatusele, kes
mekskursiooni puhul haruldast vastutulekut néitas.



Il. Luhike geograafiline Ulevaade.

Kdnesolev maa-ala: KliikuuSino, Irboska juurest otsejoones
pdhja poole, nimetatud kohtadest 3 km Iduna poole; sellest ida-
poolsest piirjoonest ladnesse kuni Vene piirini. Kaardilehed : (Sdja-
vée topogr. osak. kaart 1:42 000 nr. 89 ja alumine pool nr. 86).

1 joon. Malskoje jarv irgorus.
Fig. 1 The lake Malskoje in the Glacial Valley.

Prof. Grang*) on konesolevat maa-ala mdnede stnadega jarg-
miselt iseloomustanud: ,m&dduandvad on lavakdrgendikkudesse
imristunud lammorud, millede veerudes mitmel pool devonilademed
ndhtavale tulevad. Nende orgude sugavus on enamasti vaike. . .
Irboska org 70—80 m sugav. . .“ Meie maa-ala kuulub J. G. Grand
liigituse jargi Kagu-Eesti Urgorgude, tasandikkude
ja lavakdérgendikkude valdkonda.

Erilist tdhelepanu tahaksin juhtida Yana-Irboska kila juures
algava oru idapoolse veeru peale; seda oruosa nimetatakse Smolka’ks.
Kuna la&neveer selle oru osas enam-véhem Uhtlane, n&eme ida—
veerul 2 jarsku astangut, millede pealispind enam-vahem lausk;
astangud on loogakujulised. Sellelaadiliste moodustiste tekkimist
siin vBime seletada endiste jugade tegevusega. Ala-Krupsko kiilast
(selle all on astangud) kagusse ulatuvad hiiglasood ja -madalikud.
Jaaaja 16pul on veehulgad kila kohal moodustanud joa ning allpool
hiiglaorud: Drebj, Holodndi Log, jne., milledes praegu virilad vee-
soonekesed—-ojad, tihti jarvedest labi voolavad, kuna aga monedes
leidub ainult soostunud loike orulammil, nagu Holodndi Lod'is.

*) Eesti maastikulised Uksused, ,Loodus* 1922, Tartu.



2 joon. Vaade GorodistSe jarve juurest ,Urgjoa“ aseme poole.

Fig. 2 View across the lake of GorodistSe to the village Irboska (right)
and Méae-Krupsko (centre).

I1l. Irboska Umbrust puudutav geoloogiline
kirjandus.

Juba Murchisonl arvas devoni keskmiste kihtide hulka
punast ja rohelist liivakat merglit voi savi, lubjakivi ja kohati
leiduvat kipsi. Neist lademeist paritolevaiks peab ta ka soola-
allikad (Staraja-Russa). Cuudovo juures nahtavaid lubjakive peab
ta vanemaiks devonlademeist. Kivististest nimetab ta: Spirorhis
omphalodes, Spirifer muralis, S. circhiaci, 8. granosus, Orthis
striatula, 0. micans jne.

Grewingk3 eraldab Oid Red liivakivil lamavais dolomiiti-
des kaks faatsiat: Yeliikaja ja Diina. Uldjoontes on tal Yeliikaja
faatsia kihtide litoloogiline Kkirjeldus antud. Tema téhelepaneku
jargi lahevad Yeliikaja faatsia kihid ida poole paksemaks: Yastse-
liina juures 3—4.5 m, Irboska ja Pihkva juures 15—30 m, Staraja-
Russa juures puuraugu andmete jargi 96 m. Vahe usaldatavad on
andmed, mis Kivististesse puutuvad. NOnda nimetab ta Yeliikaja
faatsia Ulemisele osale iseloomustavaks Rhynchonella meyendorffi,
kuna see brahhiopood aga ainult alumistes kihtides leidub. Yalesti
on madratud brahhiopood Orthis crenistria, mis teatavale Kkihile
faatsia Ulemises osas iseloomustav.

Ulemised merglikihid on kaugemal Yenemaal paksemad:
Seloiri juures — 9 m, Irboska juures ainult 1.8 m; 0&ieti on mar-
gitud neis kihtides rohkesti leiduvad liistaklGpuslised.



Venjukov4 liigitas Irboska Umbruses olevad kihid jargmiselt:

3) Pealmine savimergel, lubjakivi vahekihtidega (rikas fauna):
Spirifer disjunctus 1.02—1.12 m paks.

2) Paksud hallid lubjakivid tle 3 m.

1) Rohekas savimergel ja lubjakivi: Rhynchonella meyen-
dorffi, Spirifer muralis. Teatavais joontes on siin kihid dieti tdhele
pandud, kuid seesugune tulbiline kiht, nagu Stromatopora concen-
trica konglomeraat, mida isegi vOib kaardistada, on kahe silma
vahele jaanud.

Langus on Venjukov’il 4°, mis téeliselt liiga suur, siht
NW—SE.

Yenjukovil leiame ka profiili Dubniiki kipsikihtide kohta.

Tapsa profiili  Kipsikihtide kohta Pogorelki juurest annab
A. Jeguuov 12

MOFEENSAVi.cccciiiieiiiiiiiee e 0.71
Rohekas ja punakas kihiline savi . .m 0.13
Lubjakas savikiht........cccooovmiiiiiiiiiiiiinnnnnnn. 0.22
Kollakas savikas lubjak. I6hedega . . . 0.49
Samasugune, aga savikam............cccceeeeens o.l
Heleroheline savi, kohati punakas . . . 0.22
LUubjakiVii .. 0.43
Tumeroheline niiske SaVi...cooeeeeeeeennee. 0.4
Hall TubjaKivi...iiiiiiiiiiiciiinceeees 0.66
Sitke roheline savi ,baljanka*“ . . . . 0.2
Hall K ip S i 0.44
Roheline savi alabastri vahekih. ,serdecki“ 0.17
Hall K i P S oo 0.53
Tumeroheline savi alabastriga................... 0.17 (veepind)
Punakashall Kip s ....cccoooviiiiiiiiiiiiiiiiiiiinn, 0.37
Savi.

Loode-ja Kesk -Venemaa devonfaunat kéasitlevas t66s jagab Ven-
jukov5 devonkihid, mis lamavad punasel liivakivil, 4 lademesse.

| — alam lade on esitatud kbige paremini Sjasi joel (Jah-
novo, Monsevo), Volhovil (Gostinopol), OredezZil ja Cermenetski
jarve Umbruses, Veliikaja joel Pihkva umbruses; (ka Irboska juures).
Selle lademe juhtkivistiseks peab Venjukov Rhynchonella’t [Pugnoi-
des] meyendorffi ja Spirifer muralis"t. Peale teiste kivististe leidub
ainult selles lademes: Aulopora orthoceratum, Stromatopora ino-
stramevi, S. concentrica, Atrypa tenuisulcata, Avicula [Pteria]



grewingM, A. [Pterio\ gostinopoli, Leda sp., Bellerophon trilobatus,
Tentaculites quinquecinctus.

I lade on I8una poole eelmisest, ndha Cuudovo, Irboska,
Yeliikaja &aares pealpool Pihkvat, Sjasi joel, Seloni jéel Suhlova-
Jaama Umbruses, Porhovil jne.

Iseloomulikest esindajaist faunas nimetab Venjukov: 8. muralis,
8. archiaci, S. tenticulum, esimene nimetatud brahhiopoodidest
havib siin. Vaga haruldaste eksemplaridena: Cyrtina heteroclita,
Rhynchonella Ufera. Uuesti juurdetulnud vormidest: Aulopora
tubaeformis, Avicula [Pteria] inostranzevi, Ptychopteria isborskiana,
Platyschisma Tcirchholmiensis, Natica strigosa, Tentaculites glaber,
Cyrtoceras depressum, Gytherella granum.

Jargnevad 11l lade (Spirifer verneuli, Cyrtina heteroclita,
8. anosoffi) ja neljas (8. anosoffi) jadvad eespoolnimetatud lademeist
veel enam l6una poole ja meie piirkonnast taiesti eemale. |, Il
ja IV lade kuuluvad oma fauna poolest keskdevoni, IIl esitab aga
juba tudbiliselt Ulemdevoni. Lademete jarjes on Il ja IV suhtes
Venjukovil eksitus.

1 1845. R. I. Murchison, E. Verneuil Ja A. v. Keyserling ,,The Geology
of Russia in Europe and the Ural Mountains“ v. | ja Il

2. 1858 G. V. Helmersen ,Geognost. Untersuch, d. devon. Schichten
Mittel-Russlands“. Beitr. zur Kenntnis des Russischen Reiches.
Bd. 21. St Petersh.

3 1861 C. Grewingk ,,Geologie von Liv- und Kurland“. Archiv f. d.
Naturk. Liv-, Est- und Kurlands. |. Ser. 2 Bd. p. 479.

4. 1884. T1. BeHwkoBb ,,OT/IOKETA OAeBOHEK, cuCT. Esponeiack. Pocclu®.

5 1886. Tl BeHwokoBb .PayHa [AeBOHeK, cucTeMbl CbBepo3aH. W LEHT.
Poccin“ C. IN. B.

6. 1886. A. Stuckenberg ,Mater, zur Kenntnis d. Fauna d. devon. Ablager.
Sibiriens“. Mem. de I’Acadi des Sciences de St. Petersb. VII ser.,
Tome XXXIV, N. 1

7. 1887. 0. YepHblweBb ,PayHa cpedH. U BepxH. AeBoHa Ha 3anagH.
CKMOHDb Ypana®. Tpyabl leon. Kom. T. I, p. 128—130, 154.

8 1888. Tl KpoTtoBb ,l'eonoruy. usc/abaoB. Ha 3an. ck/ioHb Conmkamek, m
YepabliHckaro Ypana“ Mem. du Com. Geol. Vol. VI.

9 1892 3. Tow ,lpegBap. otyeT 06 wsc/ibaoB. B KypnaHack. n Ko
BEHCK. rybepH. B 06nactu 13-ro smcta.  Bull. du. Com. Geol.
St. Petersb. XlI, v. 7—8.

10. 1893 T. Tschernyschew ,Die Fauna des unteren Devon am Ostabh.
d. Ural“. Mem. du Com. Geol. Vol. IV. N. 3

11 1896. Dr. Gurich ,,Das Palaeozoicum des Polnischen Mittelgebirges®.
Verh. d. russ. k. Miner. Gesellsch. zu St. Petersb. II. S., 32 Bd., p. 484.

12 1911, W. A. EryHoBb ,leosiornyeck. msc/srbgos. Bb cbe.-3an. yactun 27
nucta“. Bull, du Com. Geol. St. Petersb. XXX, N. 7.



IV. Devon Irboska Uumbruses.

(Stratigraafiline Ulevaade.)

Stratigraafilise kirjelduse lahtekohaks on kohad, mis Vana-
Irboskast pdhja ja kirde pool. Esimesel joonel tuleks nimetada
loomulikud paljastused siin esinevais tuiubilistes sédlkorgudes, nagu:
Irboska oja salkorg, Sumilnik, Mocoovo, endise joa kanjonilaadi-
listes jarskseintes Ala-Krupska kula all.

Samuti leiame siin rohkesti kivimurdusid, milledest nime-
taksin : Irboska alevis ja Méae, Yastitsi, Roogovo, Sahnovo-Miitino,
Piskoni kulade juures.

3. Joon. Ulevaate-kaart tiiibiliste paljastuste U ja kivimurdudega m
Vana-Irboskast pdhja, loode ja kirde sihis.

Fig. 3. Diagram showing the outcrops U and quarries m in the vicinity
of Irboska.



1. Devon-liivakivi. (Old Red.)

Nimetatud liivakivi on konesoleval maa-alal kéige vanem
moodustis. Ta paljastub siin pea koikide orgude veerudel, kuid
ainult liivakivi pealmine osa.  Tuubilisemate kohtadena tuleks
nimetada Mocoovo sélkorgu, oruveerudel Maldi, Gnilkiuo kilade
juures, Mald jarve oru veerudel, Uksikutel kohtadel Holodndi Log’is,
Suhlova, Méae-Kopanitsi kilade all, oru veerul BoroK’ist edelasse,
Viski-Kukujevka tee aares oru veerul, Lisicki kila juures, Optjoki
joe suu juures oru pahemal veerul, kulade juures Yéike- ja Suur-
Kalki Peipsi aares.

Uldiselt vahelduvad mitmevérvilised mergelsavi kihid liiva-
kihtidega.  Tdielikuma pildi koosseisust annab puuraugu profiil
Petseristl2; mis aga ka tervet liivakivi koosseisu ei niita.

Puuraugu profiil.

Alluviaalsed ja Mullapind ja liiv . . .. 48 m
diluviaalsed kihid Jamedateraline liiv . . . ¢ 12 4
Kollane liivakivi . . .. 3
Punane savi................. 09
. lilvakivi . . .. 21 5
ja savi 3 , (I pdhjavee pind)
Kollane liiVv .....cccceee. 99 n
Hall 1iiv oo, 54
Kollane Tiiv ....cccceennne 6.3 ,, (Il pohjavee pind)
Hall 1iiVv .. 18
,O0ld Red*  Kollane savi lilvaga . . 57 »
Hall liiv ja roheline savi 9
Koéva valge liivakivi . . 0.3
Yalge tihe savi.............. 27
Punane savVi............ 12, (Il pdhjavee pind)
Hall liiv . . . . . . .. 6
Tumekollane liiv #. . . 6
Mitmevérviline liiv . . . 141
1104 m +

Ka moned alljargnevad profiilid liivakivi pealmisest osast
naitavad Ulemineku-kihte alumisse dolomiiti. Pea igal .pool leiame,
et liivakivi, pealmises osas valkjas, tihti puhta raniliivana esineb,
millel lamab 6hukesekihiline kirju (hall-lillakas—punatapiline) dolo-
miit, mis tihti konglomeraadilaadiline. Edasi jargnevad siis juba
hallikad dolomiidid. (Y. alljargn. profiilid.)
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Profiil Mocooto oru suubumise kohal. Prollil Malskoje jarre pahemal
Sinakaspunane savimergel 047 oruveerul (purdest vahe allpool).
Paksukihiline hall dolomiit 0.53 Punakas, 6dnsustega liiva—-

Kollane liivakas dolomiit 0.2 kas dolomiit.............. 0.4
old Punane savi........ 01 Punakas aukline lubjakivi 0.12
20 - - Punakashall liivakivi, all
Red {Kollakas—valge liivakivi konglomeraadi laadi . . 01
Punakas 1iiVv ......ccccceeenn. 0.02
P&imjaskihiline puhas val-
ge raniliiv......ccccceeees 0.05+
Profiil Malskoje jarre aares.
Hall dolomiit.......ccooeiiiiiininiie 05
Sinakas mergeldolomiit...........ccccceeeeniins 0.08
Hall dolomiit.......ccovvvieiiiiiiiiiiieceeee 0.08
Sinakas liiv, all punakas.....cccccccvrrnnn... 0.07
Hall dolomiit, Shemad ja paksemad kihid
vaheldamiSi......cccooeiniiiiiiiiinnnns 15

Liivakas lilla, osalt konglomeraadilaadiline
6hukesekihiline dolomiit (kirju dolom.) 0.21
,0ld Red” {Valge raniliiv. ..., 0.3 +

4. joon. ,,0ld Red“ ja GorodistSe lademe piir Gorohovo juures.’"
Fig. 4 The junction between the Old Red sandstone and the dolomites
of the GorodiStSe stage.
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Kivistisi leidub kdnesoleval maa-alal liivakivis vdrdlemisi
védhe. Nonda 4 km Malskoje jarvest ldane poole (meie maa-alast
kill véljaspool). Oru veerul Mitkovitsi Zagorje ja Molnika kilade
vahel leidsime liivakivis mdned kilpkalade kilbikillud, Holoptychius’e
hambad, Osteolepise soomused.

2. Gorodistse lade.

Nimetatud lade on ulemineku-Ililiks OM Red liivakivi ja jarg-
nevate lubjakivide vahel. Klassiliseks loomuliseks paljastuseks
sellele lademele on GorodiStse maalinna juures olev véike sélkorg,.
n. n. Sumilnik. Teistest kohtadest tuleks nimetada Irboska allikat,
murdu Roogovo kilast I6unasse, Malskoje jarve veerul, paemurdudes
Sahnoovo-Miitinost vahe lduna poole, Zadrebje kila vastas Holodndi
Log'i I6unaveerul, Viskist Kukujevkasse mineva tee aarel (oru veerul)
Lisicki juures, murdudes Véike- ja Suure Kalki, Pecki, UsadistSe
ja Vidovici kila juures, viimastes peaasjalikult alumised kihid.

5 joon. Sumilnik. Gorodistse lademe dolomiidid.
Fig. 5. The dolomites of the Gorodistse stage in the rivulet Sumilnik.

Koige alumised kihid lademest on oru suu ldheduses rusu ja
muruga kaetud, nii et Oid Red liivakivi ulatuvuse maaramiseks
tuli tarvitada konstruktiivmeetodit. Suuremalt osalt vdis aga labi
viia vordlemisi téppis nivelleerimine ja selle abil maarata Uksikute
kihtide paksus Oige tapsalt.
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6. joon. Sumilnik’i profiil plaanis (samakdrgusjooned siildades).
Fig. 6. Section of the Devonian Rocks at Sumilnik (the contour lines in
Russian sazen).

Kui tahame alata kirjeldust vanemaist kihtidest, tuleb meil
minna nimetatud orust vahe po&hja poole, Roogovo killast vahe 16una
pool oleva murru juurde Malskoje jarve veerul. Siin ndeme jargmise
profiili:

Hall paksukihiline dolomiit.......ccccccceeviiinnnnnnn. 09
[V = o = PR 0.16
GorodistSe Paksukihiline punakashall dolomiit . . . ¢ ... 0.26
lademe Ohukesekihiline liivakas dolomiit........................ 23
alumised 7. Rohekasviolett paksukihiline mergel... 185
kihid. 6. Paksukihiline hall dolomiit......c...ccccvevvinannnns 05

5. Tumepruun mergel, all 6hukesekihiline lubjakivi 0.4
4. Paksukihiline lilvakas dolomiit 0.
48 s. mere 3. Rohekasviolett mergel........ ST 0.85
: P» Ppaksukihiline liivakas hall dolomiit..............
1 Konglomeraat (kirju dolomiit)...........ccceennneene.

B Ret T RONGSRSIINY
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or S > Wl mIIIT Mullapind.
From=em-3— 7 Ohukesekihiline liivakas
05_ 1 r — 1 - _|= lubjakivi.
g <2 /8 0 3~

1) Valkjashall lubjakivi si- Stromato-

@ o - o © saidades massiliselt POra con-
MS c s 0 Stromatopora concen-  Centrica
o trica’t. voo.

Irboska

lademe
k) Karplise I6hevasega kaks

Xny peeneteraline hall lub- aIL_J_rplst
jakivi. vood.

i) Hallikas lubjakivi, all
O o 3 konglomeraatkiht; md-  Alam Spi-
o 0 ned uksikud S. concen- rifer, Pug-
§ trica'd. nax'i véo.
h) Hall dhukesekihiline
ﬂ karplise I6hevusega
nn lubajakivi.

9) Kristallne hall lubjakivi
vOi Spirifer subcuspi-

. — 1 datus, Pugnax livonica
101 1 1 konglomeraat; all 6hu-
1 1 1 ke pruunvetikate kiht.—

oxn 1|/| 1TTTrﬁ"I5< ll Pruun liivakas lubjakivi.

Sinakashall, liivakas do-

- / X / lomii ruunvetikate-
e A
/m /- Yy } R hekachal " savi-kild-
Kivi.
;s ] /
/[, r /1 [/
/ / / u‘ /
/ / 7
r r /
_ / / r / / /
[
/ r / / / -/ ¢) Hall shukesekihiline do-
/ 7 / 75 lomiit.
L e
/ / /
/
Y |/ , /
& /I
-/ — /
[ o T “b) Hallikasmust dolomiit.
-/

a7) Sinakashall mergelsavi
violett vahekihtidega.

Fig. 7 The GCorodistSe stage ad the Lower zones d the Irboska stage i the rivulet Sumilnik.

Sumilnik’i sdlkorus (1:100).A

Nivelleerimise p6hjal kokkuseatud profiil

7. joon.
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Sumilnik i sélkorus ndeme Gorodistse lademe pealmisi kihte
eelmises profiilis a7 tahistatud kihtidest alates. Profiil oleks jarg-
mine : (v. eelmine Ihk.)

Selles orus ndeme 105 m paksuselt peaasjalikult hallikaid
paksu- ja Ohukesekihilisi dolomiite, millede all ja peal 6hukesed

mergelsavi-kihid. Ko&rgemal jargnevad juba Kivistiserikkad lubja-
kivid.

8 joon. Irboska allikad GorodistSe lademes.
Fig. 8 Spring near Irboska in the dolomites of the GorodistSe stage.

Mis aga puutub eespoolkirjeldatud dolomiitidesse nimetatud
kohtadel, tuleb tdhendada, et neis selgrootute esindajad 6ige harul-
dased: kihis c liistaklGpuslise kild; dolomiitide pealmises osas,
kihis e Uks Pugnax sp., vdib olla P. liuonica noor vorm.

GorodistSe lademe dolomiidid kivististega — selgrooliste esinda-
jaist — vdime ndha Sahnovo-Miitino murdudes, kus a vo0s leiame:
kaladest: Asterolepis sp., Osteolepis sp. soomuseid.

Murrus Zadrebje killa vastas leidub auklises dolomiidis ussi-
kdikusid.

Nimetatud kohtade profiilid jargnevad allpool:



Paljand paemurrus Sahnoro-Miitl-
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Profiil Zadrebje kila vastas Ho-

nost 1duna poole. 1: 50. lodndi Log’l S-veerul. 1:50.
Mullapind . 035 Mullapind j {oru veer\
8 s Leedep. ... 01 Liiv N L Vs
Pdhimoreen . ... 201 Tihe d8hukesekihiline
Paksukihiline lilla- dolomiit.............. 0.15
kashall  dolomiit Dolomiit, mis mure-
kalajaanustega . 0.64 nenult aukline;
Asterolepis, Osteolepis alumises osas ussi—-
Sinakashall mergel- kaigud....ccccceee. 0.7
SaAV i, 025 Tihe dolomiit 02
Punane mergelsavi 0.02 Roheline savi 04
Kirju dolomiit mer- Punakas Kirju savi 0.2
a gelkihiga 05 Tihe hall dolomiit 05 4*
Lillakas mergel . . 0.04
Paksukihiline  hall
dolomiit.............. 05
5. Irboska lade.
Tabel. Uleyaatetabel Irboska lademest.
t) Paksukihil. sinakashall brahhio-
pood-lubjakivi.........ccccceninnnnninnnn. 0.27
s) Rohekashall mergel................... 0.9
r) Rohekashall Kkivistiserikas lubjak.
. L 2 roheka mergel-vahekihiga . 019
Ulem Spirifer’i, Pug- <3 Bhukesekihiline plaatjas kivindi-
naxi ja krinoiidide vod rikas lubjak.: P. iivonica ete. 141
i H) Irboskites konglomeraat
(Irboska oja) 557 m. 1V 5 ksukihiline ~hall  lubjak. (alum,
osas liivakas) Kkivistisi vihe: Atry-
pa reticularis........cccceeeeeeeieiiecees 137
0) Karplise I6hevusega hall lubjakivi:
kalafragmendid.........ccccccvvvvrinnnnnns 18
n2Hall lubjakivi porsunult pruun, éhu-
kese Kkivistiserikka vahekihiga:
Pugnoides meyendorfi, Schizophoria
Meyendorfi vo6 (Ir- striatu la ........ccvveenee. e 103
boska oja) 4.93 m. njjHall Kivistiserikas lubjakivi, porsu-
NUIL Pruun ..o, 0.3
m) Hall tihe lubjakivi, véhe kivistisi,
pealtpoolt kaetud.............coevvreeennn. 36
1) Hallikas lubjakivi, hulgaliselt Stro-
Stromatopora concen- matopora concentrica't sisaldades.
trica voo (Sumilnik’i Kohati on stromatopoorid uhutud,
salkorg) 195 m. £ ja lubjak. omandab konglomeraadi
HIMe e 195
k) Peeneteraline hall lubjakivi (karp-
lise Idhevusega)........ccoeeeune. 223
i) Lubjak. tksikute stromatopooridega,
Alam Spirifer'i ja Pug- all ohuke konglomeraatkiht. . .. 06

nax’i vo0 (Sumilniki
sélkorus) 4.23 m.

h) Hall Shukesekihiline karplise I6he-
vusega lubjaKiVi.......cocoeveeviennnnne. I
g) Kristallne hall

lubjakivi: Pugnax [1.4

livonica, Spirifer subcmpidatus; all
6huke pruunvetikate kiht..............
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Irboska lademele on dldiselt mitmesugused lubjakivid ise-
loomustavad, paksus on kombineerides profiilid Sumilnikis ja
Irboska ojas 16.86 m. Alamad vodd paljastuvad Sumilinki’s
(v. prof. lk. 12) 40— 44 samajoonte piiris.

Kuna Kivimurrud peaasjalikult pealmise vi0 kihtidesse ula-
tuvad, on selles voos leiduvate Kivististe rohkus osalt sellega sele-
tatav, sest on olemas soodsad tingimused nende vabanemiseks
kiviliigist (lubjakivist) murenemise teel.

Alam Spirifer’i ja Pugnax’i vodoga tutvumiseks on koige
kohasem paik Sumilnik’i sélkorg. Siin leiame pruunil liivakal
dolomiidil, millega GorodistSe lade I6peb, g) kristallset halli
brahhiopood-lubjakivi, mida digusega ka Pugnax livonica
breksiaks vOiks nimetada; Spirifer e on vdhem. Nimetatud kiht algab
Ohukese pruunvetikate kihiga. Eelmise lademe kihtide iseloomu
(dolomiidid) silmas pidades on meil siin tegemist margatava faatsia—
muutusega, kuid selle juures tuleb veel edaspidi peatuda.

Sellele lubjakivile jargneb h) hall dhukesekihiline
karplise Idhevusega lubjakivi; viimane omadus on mit-
mele lubjakivi-kihile 8ige iseloomustav; Kivistisi on selles lubja-
kivis vahe. i) Edasi jargneb lubjakivi uUksikute stroma-
topooridega ja viimasel lamab jille k) peeneteraline
karplise lIohevusega hall lubjakivi.

Sama oru pealmisel veerul leiame jargneva véga iseloomu-
liku Stromatopora concentrica v0d. Stromatopoorid on ehi-
tuselt suuremalt osalt immarad, mdni sm Iabimd&dus, tihti lainetest
arvatavasti vadhe uhetud, sileda vélispinnaga; viimasest asjaolust
on tingitud, et nimetatud vo66 kohati konglomeraadi iseloomu oman-
dab. See v06 on Irboska oja profiilis (v. 9. joon.) alumine nahtav
kiht (alamad on kaetud). Peale selle on see vo6 ndha Ala-Krupsko
kilas, murdudes Yastitsi kilast I6una ja vahe pdhja poole ja Irboska
kindluse miuuride all.

Meyendorft voéoga tutvumiseks tuleb Irboska oja kaaru-
kohta silmas pidada, kus ta allpool silda peaaegu ida-ladne sihis
voolab. Seda oja médda tuli samalaadilist nivelleerimist ette votta,
nagu Sumilnikis, et (iksikute kihtide paksuse kohta selgusele jduda.
Sel kohal ojas, kus ta alumise jarsu kallaku juurest I6unast pbhja
mineva voolu sihi omab, ndeme nimetatud kallaku juures Stroma-
topora-vood. Viimasel lamab m) hall tihe lubjakivi, véhe
kivistisi; osa lubjakivist pealpool kaetud. Katmatult néeb seda
lubjakivi 1.95 m. Uldine paksus oleks nivelleerimise p6éhjal 3.6 m.
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Kivististe véhesus voib siin téielikult oleneda véhesoodsaist oludest
nende leidmiseks.

Kdérgemal jargneb hall lubjakivi, mis porsunult pruunikas on.
See lubjakivi algab 6hukese (0.3) vordlemisi kivistiserikka kihiga (nt).
Pealpool on ka dhuke kivistiserikas vahekiht, mis sisaldab: Pugnoi-
des meyendorfi, Schizophoria striatula, krinoiidi varreldlisid.

9.joon. Irboska oja profiil nivelleerimiste jargi (samakdrgusjooned slldades).
Fig. 9. Section of the Irboska stage in the rivulet at Irboska
(contour lines in Russian sazen).
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Venjukov nimetab ka Ala-Krupsko kila juures voolava oja

alamjooksu, kui kohta, kust vbib leida P. meyendorfi, kuid nuid
ei ole seal kuskil avanevaid kihte naha.
Ulem Spirifer, Pugnax- ja krinoiidide voo'ga véime tut-

vuda, kui jalgime Kkihte
Ulespoole vastu voolu.
I6hevusega halli lubjakivi,

milles leidusid moéned

Irboska oja moboda, eespoolkirjeldatuist
Selle v alguseks vbiks pidada o) karplise

kalafragmendid.

Edasi leiame (ligikaudu 32. samajooneni) p) paksukihilist halli lubja-

Irboska alevi Irboska alevi ida-  Paemurd Ala- hacmurd Mee-
laanepoolsem oolsem paemurd  Krupsko kila all Krupsko kila
paemurd p P p juures

Ohukesekihiline

dolomiit. 0.46
- Mergelsavi;vahe
K'h',? Pugnax’isid
S 0.18
Kivistiserikas
mergel: Spiri-
fer,Pugnax 02
Ohukesekihiline
Ohukesekihiline  mer- ~ i
|Ubjgkd'v' kri- gel-lubjakivi; alumi- Ohukesekihiline Ohhut,;?sﬁlft')h;ll'(?\?i
1 nhondidega ses 1m paksuses osas  hall lubjakivi krinoiidifje a
Rohekas mergel isedranis  rohkesti 0.25 2.295 -
savi . 005 krinoiide. . . 1828
Konglome-
raat. . . 006
T Mergel-lub- il
o jakivi . . 0.04 7
o2 Konglome- Sinkjas lubja-
e raat. .. 007 g kivi ;  vahe-
¥ _ Konglomeraat- Mergel-lub- § pealse laitse-
S Iaatsekiht 01 jakivi. . 0.02Y[0.46 konglomeraat-
e qi Konglome- AN gx kihiga . . 035
8 raat-mer— g  Irboskites fixa-
= gellubi . 011 -8 tus sp. n.
Mergel-lub- 2
jakivi. . 004 »
Konglome-
raat . . . 0.02
Sinkjashall lub-
jakivi ; peal-
pool  Bhema-
kihiline, all-
Kihid  pool paksukl— Paksukihiline Iubjaklw
0—p  hiline . 2.28+ (,,n/wmTa"). . 104—
(kihtide paksus
0.35—0.5)
Rohkesti: Atry-
pa reticularis
Il. tabel. Profiilid Irboska, Ala-Krupsko ja Mae kula juures kihtides o—t.
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kivi. mis alumises osas liivakas; Kkivistisi Uldiselt vahe, eriti paistab
silma aga Atrijpa reticularis. Siis jargneb kuni sillani ja selle
alt veel vahe edasi g2—r) 6hukeseki hiline plaatjaslubjakivi
pealpool Ohukeste mergel-vahekihtidega; selles lubjakivis leidub
massiliselt Kivistisi, eriti P. livonicd’t. See lubjakivi algab
(v. tab., Ik. 18) eriliselt huvitava konglomeraat-mergelkihiga gx mis
ainult 0.15—0.46 m paks ja milles Stromatopora perforata (Nichols.),
munakate voi teiste brahhiopoodide kaante kilge kinnitatult leidub
sellele kihile iseloomulik brahhiopood IrbosMtes fixatus gn. et sp. n.

Jargnevad kihid — s) rohekashall mergel ja t) vdhe tihedam
mergel-lubjakivi — leiame Irboska sillast jée voolu mddda Ules-
poole. Kihti s Irboska idapoolsemas murrus, kus eriliselt rohkesti
leidub mitmesuguseid Kivistisi, hulgaliselt liistakldpuslisi.

Samuti soodus selle kihi kivististega tutvumiseks on murd
Mée-Krupsko kdla all.

K&ik meie uuritava maa-ala pohja-kirdepoolsed murrud ula-
tuvad kihtidesse q, r; uldse ei ulatu kihid s ja t palju kaugemale
Mae Kkiilast pdhja poole, igatahes mitte enam S. Miltsi’'ni, kus me
murrus ndeme tiidbilisi g, r kihte, samuti ka S. Reeki kila mur-
dudes, Ala-Kopanitsi ja Kolomna kila vahel jarsul oruveerul, raud-
tee ddres Kolomna-Irboska jaama vahel, Zagorje, Viiki, Luki kila
juures. Kirdepoolsemas osas Zaputje kila juures leiame sama
lubjakivi, kuid dige kivistisevaese.

10. joon. Diaklaasid Irboska alevi murrus.
Fig. 10. Joints in the quarry at Irboska.
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4. Dubniiki lade.

Dubniiki lade moodustab meie maa-alal viikese pesa ja on
arakuivava mere resultaat.

Selle lademe alumist Kihti — v) sinist savi — naeme Uleval-
pool Irboska silda ja selle laheduses veerudel 36. samajoone piirides.
Savi paksus on Ule meetri. Selles savis leidub juba Gige &hukesi
kipsikihte. Pealpool lamavate kihtidega v0ime tutvuda Pogorelki
murrus (sellenimelise kiila jargi, mis sel kohal oli; kilast on wveel
1 talu jarel) Davodovo kilast vdhe edela pool. Siin on ka pro-
duktiivse — kaevamisevaarilise — Kipsi I6unapoolne piir, kuigi
kipsilademed veel vdhe edasi 16una poole ulatuvad. Kirjeldan Po-
gorelki profiili 1ahemalt Dubniiki lademega tutvumiseks, nimetades
nooremat Kipsikihti, maapinnale lahemat, nagu toélistel kaevanduses—
kohaseks leitud, | kihiks.

Paksukihiline dolom iit......cccooiiiiiiiiiiie e 013
Ohukesekihiline savikas lubjakiVi.......ccccoeevvierieennane. 0.25
Paksukihiline hall dolomiit savi-vahekihtidega . . .. 128
SININE SAVi.iiiiiiiiiiiiiii e 04

Hall dolomiit. .. .. 0.35

I KIPSTKINT. oo 0.45
Sinikas savi (,,0MOKA™)  ..eeceviiiiiiiiiee e 0.25

I KIPSTKINT. ..o 045
Sinine savi vahepealse alabastri vahekihiga (5—6 sm) 0.2—0.25
T KIPSTKINT o 0.3 H-

Kogupaksus Dubniiki lademel oleks selle profiili p6&hjal
(4.31+-1= 531-H vhe meetri.

Kdigis teistes endistes kipsikaevandustes (murdudes): Pogo-
relkist la&ne ja loode poole, Kamenka, Dubniiki juures on murdudes
vesi, misparast siin midagi ei nae.

5. Tektoonika Irboska Umbruses.

Méned autorid on avaldanud arvamisi, et meil Irboska Umbruses
on tudbiliste murrangutega tegemist. Nagu meil selgunud, on kohati
tdesti tegemist murrangutega (mdned tadhelepanekud teinud 0lidp.
Janson), kuid nad ei oma vaga suurt ulatust, peale Uhe osalt ole-
tatava, viikese kabeli laheduses oruveerul maantee aires (Mée ja
Vastitsi kiila vahel). Konstrueerime profiili Sumilnik’ist médda kind-
lust Irboska oja &kilise kalda juurde, kus paljastub Stromatopora-
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v00; Stromatopora-Yd0 on profiili ldhtekohal 43 s. korgusel,
Irboska oja juures 29 s., konstruktsiooni jargi peaks see vo6 Irboska
kindluse juures olema 34 s kdrgusel; seda leiamegi toeliselt,
vaadates kaarti. Nii on meil siin tegemist loomulikult langevate
kihtidega, just sel kohal, kus vdiks suuremat murrangut oletada.
Langus, mida sel teel siinsete kihtide kohta vdib maarata, on ainult
0° 46', sellega mitte téielikult 1° (Yenjukovil ja vanematel geoloo-
gidel haril, 4°). Languse sihiks v0ib pidada NW—SE. Rd&htsuund
oleks sellega siis NE—SW.

Igal pool, kus avanevad lubjakivi- vOi dolomiidikihid, on nad
perpendikulaarlohedest, mis enam-vdhem teineteisele risti, jagatud
rooptahukaiks. Sellelaadilisi I16hesid on Daubre*) nimetanud dia-
klaasideks; viimane on nad ka katseliselt esile toonud painu-
tamise labi. Ka meil, kaugel maavéringute sentritest, ei ole maa-
koor liikumatu. Teatavasti oletatakse maa-aladel, mis kaetud olid
jadaegsete hiigla-jadmassidega, maakoore vajumist, mis vabanedes
jadast tdusma hakkas, nagu praegugi meil ja eriti Skandinaavias
margatav. Sadrase maakoore-liikumisega thenduses on painutused
(torsioon) vo@imalikud, mille tagajarjel tekkisid diaklaasid.

Diaklaaside sihiks on meil mddtmiste jargi Sumilnikis (61°
ja 325°), Irboska jaama juures (67.5 ja 358.5"), molemas kohas
tdhendab enam-véhem SW—NE ja NW —SE, ehk, teise sOnaga,
Uhed I8hed on languse, teised neile risti, rohtsuuna sihis, mida igal
pool téhele vdib panna, kus sadirased I6hed esinevad.

Véhe lahkuminevad on mo&dtmised, mis Irboska murdudes
toimetatud: siin on Uhed diaklaasid 22° ja 197°, teised 110 ja 305°
ehk enam-vdhem NNW—SSE ja WNW—ESE.

Kui mdnda vordlemisi nooreealist sélkorgu (kevadise vee ja
suurte vihmasadude mdjul on siin orgude kasvamine intensiivsem
kui kuskil mujal Eestis) tdhele panna, tuleb enam-vihem nahtavale
Uhendus, mis valitseb oru sihis ja diaklaaside sihis. Kui téhele
paneme Sumilnik’it, leiame selle sdlkoru algosa NE—SW sihti nai-
tavat (ka diaklaasid selles sihis); Urgorgu suubuva oru siht on
NW—SE, selles sihis ka diaklaasid. Sama leiame, vaadeldes Irboska
oja alevi juures; silla kohal on selle oja oru siht NNE—SSW, all-
pool silda voolab ta sangis, mille siht enam-vdhem WNW—ESE,
samades sihtides on diaklaasid. Saarane kokkusattuvus diaklaaside

*) 1880. A. Daubre ,Synthetische Studien zur Experimental-Geo-
logie. (Tolkinud Dr. A. Gurlt); Ik. 237, 241
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ja orusihtide suhtes ei vdi juhusline olla.

Ja on ka taiesti loomulik,
et vesi olevaid

Ibhesid tarvitades oma uuristustdod edasi teeb.
Seda hdlbustust oma t66 juures ei tarvita vesi mitte ainult niid,

vaid seda on tarvitanud arvatavasti ka veed, millede t60 tagajarjena
tekkisid drgorud Smolka-Drebj, Holodndi-Log ja mitmed teised, siin
Umbruses esinevad — kodik on nad enam-véhem diaklaaside sihis.

11 joon. Diaklaasid Irboska Umbruses. (Y. ka 3 joon. lk. 8)

Fig. 11. Diagram showing the trend of the joints

I about the village
and station Irboska.

(See fig. 3, p. 8)
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Moéned murrangud voib tdhele panna Irboska alevi murdudes.
Siin on K. Janson téhele pannud alevile ldhemal olevas voi laéne-
poolses suures murrus merglit (s—£-kihid), mis vajunud Kkrinoiid—-
lubjakivi vahele (kihid g—r) 1.5 m vdrra. Sellelaadilisi kohalisi
murranguid on meil leida mitmel pool (ka Kukruse kihtides jne.);
nad on seletatavad samuti jadaegse hiiglavajutusega.

V. Irboska lademe launa.

Kui silmas pidada Kkivististe tabelit, mis Venjukov | ja I
lademe kohta kokku seadnud, ndeme, et paljud neist organismidest,
mida Venemaal mitmel pool vbib leida, vastavais kihtides Irboska
Umbruses puuduvad. Eriliselt paistab silma, et puuduvad enam-
véhem lahtise, ulgumere vormid. Puuduvad téieliselt korallid,
mitmed brahhiopoodid, tigudest Bellerophon, Porcellia, pteropood
Tentaculites, koorikuline CythereUa. Peale muu tuleb t&hendada,
et ida poole keskdevon-meri ka Kesk- ja L&ane-Uurali setteid
atnud, milledes Uhiseid liike | ja Il lademega (Venjukovi jargi)
VvOi Irboska lademega — tervelt 13.

Selgrootute organismide esindajaist leiame Irboska lademes 34
organismi (Venemaal sama-ealistes kihtides 52). Uheks p6hju-
seks, miks nende devonkihtide isegi vaikearvuliue organis—
midehulk (sama-ealistes kihtides néit. Reinimaal leiame kaugelt
Ule 200 selgrootute esindaja) Irboska Umbruses nii véhene, on asja-
olu, et meil puuduvad murrud Irboska lademe alamais viddes; kuid
loomulikuks p&hjuseks paljude organismide puudumiseks vdib olla
ka asjaolu, et kuna elamistingimused tidbilistele meriloomadele
Sise-Vene devonmeres iseenesest juba halvad, nad veel halvemad
on selle devonmere rannaldhedases osas — Irboska umbruses. Siin
olid soodsad tingimused ranna lahedal elavaile vormidele, nagu
liistaklopuslistele, millede suur hulk eriliselt silmapaistev Irboska
lademe pealmistes mergelkihtides. Véhe slgavamast faatsiast
oleksid ehk Irboska lademe kihid o—q ja p—r, kuna nende kihtide
kompleksi vahel aset leidis re- ja transgressioon, millest kdneleb
kihi g aluskonglomeraat — IrbosMtes-kint — milles brahhiopood
IrbosJcites kinnitatud munakate, teiste brahhiopoodide kaante, stro-
matopooride jne. kilge; selle kihi suhtes ei v8i mingit kahtlust
olla ta rannaldhedase tekkimise kohta.

Mis puutub faunavaesusesse GorodistSe lademes, ehk teise
sBnaga Uhekilgsusse, sest ainult méned kihid sisaldavad kilpkalade
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ja vaapsoomuslaste osi, tuleb seda arvatavasti sellega seletada, et
tolleaegse merega, milles elasid tiibilised meriloomad, veel Uhen-
dust ei olnud.

V1. Moned paleogeograafilised markused.

Esitan koige pealt need arvamised, mis leiame Kkirjandusest
selleaegse devonmere kohta Irboska Umbruses; kuna meie ala
aga ainult vaikese &ireosa moodustas sellest merest, mis Kkattis
Kesk- ja idapoolset Venemaad, tuleb silmas pidada ka vastavat
kirjandust.

Juba G. v. Helmersen2* paneb tahele, et devonkihid
Voronez’i, Sadonsk’i, Jeletz’i, Jefremov’i juures Kivististe suhtes
Pihkva ja Novgorodi kihte meelde tuletavad.

P. Venjukov4 (1884) peab Volhov'i devonkihte, silmas
pidades nende véikest paksust, neis leiduvaid k&ibusvorme, ranna
lahedasteks, madalmere setteiks. Hiljemalt (1886) arvab ta, et
vBimalik ei ole vastata, kas P&hja-Venemaa devonmeri enesest
kujutas hiiglalahte, voi oli ta lahtine meri; arvesse vottes organis-
midest aga neid, mis ainult sellele veekogule omased
(55%), tulla pooldada arvamist, et veekogu, milles kihid tekkisid,
oli enam-véhem kinnine ja kujutas hiiglalahte devon-
ookeanist.

Stuckenberg6* toob Siberist Selja joe piirkonnast ja Ka-
linda &arest Gasimur’i kaevanduste juurest Nercinski Umbrusest
kivististe Kkirjeldusi, milledest mitmed uhised on Kesk-Venemaal
ja Irboska juures keskdevon-kihtides leiduvatega.

Ka Gurichlb juhib tahelepanu keskdevon-kihtide suure
lahkumineku peale fauna suhtes Kesk- ja Loode-Venemaa omadest
Uhelt poolt, L&adne-Euroopa omadest teiselt poolt; ta arvab, et esi-
mesed mérksa madalamas merebasseinis tekkinud; arvatavasti olid
veekogud lahutatud ka mandrist, mis p&hja poolt nende vahele
ulatus. Gurich juhib tahelepanu ka selle peale, et keskdevon-
kihtidele iseloomulik Spirifer anosoffi (kihid selle brahhiopoodiga
ei kuulu enam Eesti maa-alasse) tdiesti puudub L&ane-Euroopa ja
Poolamaa devonkihtides, kuna nimetatud vorm aga téieliselt sar-
nane on Ameerika keskdevonis leiduva Spirifer hungerfordi'ga,
mis lubab oletada Vene devonmere (hendust P.-Ameerika vee-
koguga.

Tschernyshev?# leiab Uurali ja Siberi kesk- ja Ulem-
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devoni faunas terve rea vorme, mis kas taiesti sarnased VOi
lahedalt suguluses Ameerika faunas leiduvate vormidega sama-
ealistes kihtides, ja arvab nagu Giirich, et kesk- ja Ulem-devoni
ajastikul valitses otsekohene (hendus Siberi ja Ameerika devon-
merede vahel.

Me ndeme siin, et valitsevad lldiselt kaunis Uhtlased arva-
mised selleaegse mere iseloomu kohta kdnesoleval maa-alal, ja
vbime asuda monede Uksik-
asjade lahemale vaatlusele, mis
osalt eespool avaldatud arva-
misi aitavad tdendada ja teiselt
poolt mitmeid Uksikasju esile
toovad, mis seni tahelepanekut
ei ole leidnud.

Siluuri  16pul oli Eestis
merest kaetud |dunapoolne osa
Saaremaast, kus sel ajal tekki-
nud kihid avanevad (voib-olla
on selleaegseid kihte ka teistes,

I6unapoolseis Eesti osades, kuid

nad on kaetud paksude devon-

livakividega, milledest seni ei

ole labi puuritud). Devon’i alul

(alam-devonil) tuleb meil kind-

lasti oleta(_ja, et EeStI_OI_I man- 12. Joon. Alamdevon-meri Kirde-
ner, samuti peaaegu taieliselt ka Euroopas.

Euroopa -Venemaa ; lahemaid Fig. 12 The Lower-Devonian Sea in
alamdevon-kihte leiame Poola- N.-E. Europe.

maalt ja Uuralist. Mis eriti

huvitav viimase maa-ala kohta, siis leidub seal Tshernyshev'i 10 jargi
Uhes tiilbiliste alamdevon-fauna organismidega 20% Eesti ja Got-
landi Ulemsiluur-vorme, mis néitab, kuhu mere-organismid regre-
deeruva merega sunnitud olid taganema (v. 12. joon.).

Keskdevon-ajastikul aga muutuvad olud Kirde-Euroopas. Kuid
Ladnemere Umbruses olevasse maa-alasse ei tungi korraga lahtised
merevood. Siin on esialgu tegemist setetega, mis tekkinud kas
laguunis voi sisejarves, need on kirjud liivakivid vahelduvate mer-
gel-, savi- ja doloraiidikihtidega, meie n. n. Oid Red. Neid liiva-
kive on samalaadiliste Sotimaal leiduvate liivakivide ealisteks
peetud, neis sisalduvate kalajaanuste jargi, mis uhised mdlemale
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maale. P6hjamere saartel, P6hja-Norramaal leiame sarnaseid liiva-
kive, sarnaste kalajddnustega. Modda Olonetsi, Arhangeli, P.-Skan-
dinaavia pdhjapoolsemat osa tuleks meil eeldada ilhendust Sotimaa—
Eesti, rsp. Baltimaade selleaegse sisevee-koguga. Sel kohal ei saa
otsustada, kas meil neist setteist kdneldes tegemist on ainult vees
tekkinud Kkihtidega, v0i tuleb siin liivakive kohati mandrimoodus-
tisteks pidada. LoOplikkude otsuste tegemiseks nende liivakivide

13. joon. Keskdevon-mere transgressioon Kirde-Euroopas.

Fig. 13 The Middle-Devonian Sea of Europe.
(The Baltic-Russian basin separated ci—*J).

suhtes on aeg igatahes varajane, sest stratigraafilisest seisukohast
ei ole siin veel sugugi todtatud. Mis puutub Irboska Umbrusse,
siis vOiks téhendada, et kohati (Malskoje jarve &ares) punasel
liilvakivil leiame peaaegu absoluutselt valget réaniliiva, mis oma
kihituse laadi poolest meelde tuletab luitemoodustisi.

Sel, kui vOiks nimetada ,,luite“-liival leiame Irboska Umbruses
kirju dolomiiti, kohati konglomeraadilaadilist, millega meil algab
Gorodistse lade, mis vahellliks ,,0ld Red* liivakivi ja Irboska
lademe vahel. GorodistSe lademe dolomiidid, osalt savid, kahtle-



raata vees tekkinud, on palju peeneteralisemad liivakivist, ja loomu-
likult veekogu siigavamas osas tekkinud; 0Uhendust selleaegse
ookeani ja meredega ei ole aga veel, meri-organismid ei ole veel
teed leidnud sesse sisejarve.

Jarkjarguliselt valguvad enam-vdhem vaba mere vood meie
maa-alasse (diskordantsust GorodistSe ja Irboska lademe vahel ei
ole tdhele panna). Kihid, mis nild tekivad, lahevad oluliselt lahku
eelmistest: meil on nuud tegemist peaasjalikult lubjakividega.
Meriorganismid ei leia alguses veel téiesti soodsaid tingimusi,
sellega vdiksime osalt seletada Kkivististe Uhekillgsust ja vaesust
Irboska lademe alumistes voodes. Kdige alumistes kihtides, mille-
dega lubjakivid algavad, on leida ainult vetikaid. Kaudselt on
meie selleaegne Kirde-Euroopa devonmeri Uhenduses Kesk-Euroopa
dev.on-ookeaniga, millest méned organismid, nagu Spirifer subcus-
pidatus migreerinud on meie veekogusse; ja tuleb just toonitada
huvitavat fakti, et meie, praeguste tdhelepanekute jargi, nimetatud
brahhiopoodi Irboska lademe alamas vo6s leiame; ka jargmistes
voodes leiame subcuspidatus’t meeldetuletavat varieteeti, nimetatud
vormist on koha peal aga arenenud lahkuminev kohalik vorm:
Spirifer muralis, mis Oige suurel hulgal Irboska lademes (peal-
mistes voodes) ette tuleb.

Teisest kiiljest tuleb eeldada tUhendust P.—-Ameerika selleaegse
devonmerega, Olonetsi, Arhangeli, moédda P.-Skandinaaviat P&hja—
Jadmere kaudu; selleks on juba alguses refereeritud autorite and-
med killalt mddduandvad; Uks liistaklBpusline, mis Irboska faunale
uus, sarnaneb aarmiselt Ameerikas samaealistes kihtides leiduvaga.
Andmetele, mis monede meie kihtide rannaldhedast tekkimist eel-
davad, olen tahelepanu juhtinud eelmises peatikis.

Keskdevon-ajastik ei ole veel 16pul, kui meri meie maa-alalt
taganeb — regredeerub, sest keskdevoni pealmine lade Spirifer
anosoffigdi puudub meil. Meie maa-alasse jaadb eraldatud vaike
veekogu, kus kipsisoolade kontsentratsioon niisugune, et sadenevad

vaheldumisi savikihtidega kipsikihid; selles kihirithmas — Dubniki
lade — ei leia me Kkivistisi, meriloomadel ei olnud siin soodsaid
elutingimusi.

I1). tabel. Faatsiate raheldavus Irboska devonis.

sisejarve faatsia (kontsentreerunud
kipsisooladega)
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Kihid r—t (mergel brah-
hiopoodide, liistakldpus-
listega)....cooeereniinnnns madalmere faatsia regressioon
Kihid g2 (eriti kivististe-
rikas lubjakivi krinoiidi-
dega).ieieeieeee, madalmere faatsia
(sigavam osa
umbes — 260 m)  transgressioon
Kiht gt (Irboskites konglo-

meraat) .......ccccceeeernnnn. rannafaatsia. . . osaline regres-
sioon
Irbos- inid m—p (krinoiid-Iub-
ka JaKivi) . madalmere faatsia
Sade (30—200 m) . . transgressioon
Kihid 1(Stromatopora kon-
glomeraat) .................. madalmere faatsia
(madalam osa) . osaline regres-
sioon
Kihid k (lubjakivi) . . . madalmere faatsia transgressioon
Kihid i (6huke konglome-
raatkiht).........cccoceeen. rannafaatsia. . . osaline regres-
sioon
Kihid g—h (brahhiopood
lubjakivi).......ccoceeernnns madalmere faatsia | transgressioon
(dolomiidid, kohati kala
G_?':O' jddnustega)........ccceeneee laguunfaatsia (ar-
distse vatavasti mahk-
lade jas)
(Pealmised, Irboska juures
old paljanevad kihid valk-
Red" jad, kohati péris vi

luiteliiv) . . . mage sisevee faatsia; osalt mandri-
(luite-) moodustised.

VIl. Luhikesed kirjeldused.

Irboska lademe Kkivistis test.

Hydromedusae (torupoliiubilised).

Stromatopora concentrica (Goldf.) — stromatopoori sarrad on Ummarad,
kerakujulised, millede diameeter 1—5 sm, leidub ka eksemplare korratu
kujuga. Monel hastisailinud eksemplaril naeb polulpide avauste — pooride
vahel (hest sentrist radiaalselt minevaid kanaleid (v. tahv. I, 1 joon.)
‘mis mitte vdga silgavale ei ulatu. Sard koosneb, nagu néitavad vertikaal-
18igud (v. tahv. I., 2, 3. joon.) lubjakaist kihtidest, mis tihti lainjaid kaarusid
teevad ; neid konsentrilisi kihikesi thendavad radiaalsambakesed.
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Stromatopora perforata (Nichols.) — (tahv. I., 5 joon.) stromatopoori-
sarrad on ebakorralised, poolkerakujulised, lamedapbhjalised (Irboskites
kihis). Vertikaal-16ik néitab teineteisele enam-véhem rdopsaid kihte (la-
minae), mis Uhendatud paljude radiaalsete sambakestega.

Chaetopoda (harjasussid).

Serpula devonica (Pacht) — lubjatoruke, milles anneliid elanud, on
véikese sarvekese kujuline, 5—8 mm pikk; ta on harilikult kinnitatud
brahhiopoodide kaante sise- v6i véliskuljele (tahv. V., 11 joon.).

Spirorhis omphalodes Goldf. — (v. tahv. Ill.,, 32. joon.), sel anneliidil
on lubjatoruke spiraalses keerus; samuti, nagu eelminegi vorm, Kinnitub
Uhe kiljega mitmesugustele objektidele.

Crinoidea (mereliilialised).

Dactylocrinus oligoptilus (Pacht) — (v. tahv. V., 8.-9. joon.) karika
(krooni) osas on naha 5 kolmenurgelist alumiste teravate nurkadega iks-
teist puudutavat basaal-liistakut (B), millede vahel viienurgelised suure-
mad radiaal-liistakud (A); vahepealselt on asetatud interbrahhiaal- (i Br)
lilstakud, anaal-avause juures mitu vahemat liistakut. Iga raadial-liistaku
pealt algavad brahhiaal- (pudnis-) liistakud, mis kaks korda dihhotoomselt
hargnedes annavad 4 puunist, Uldarvus 20.

Hasti sdilinud eksemplarid vaga haruldased. Monedes kihtides nagu
g, r on varrelilisid vaga palju.

Brachiopoda (kéasijalgsed).

Schizophoria striatula (Schloth.) — (v. tahv. V., 12—13.joon.) mdlemad
kaaned enam-vdhem kumerad, hasti arenenud aareaga; pediikelkaas ees-
osas siinusega (ndoga), brahhiaalkaanel vastav sadul. Kaante vélise struk-
tuurina leiame 0Oige peenikesi joonekesi. Modlemi kaante aareate keskel
leiame kolmenurgelised varreavaused. Pediikelkaanel aarea nurkadel varre-
avause korval viikesed hambad, nende alt algavad madalad liistakud, mis
Umbritsevad avajate lihaste asemeid (d). Brahhiaalkaane varreavause
keskel leiame madala liistaku — kardinal-ulje (mille kilge oli kinnitatud
avajate lihaste teine ots). Varre avause ja aarea nurkadel véikesed kaane
sisse ulatuvad liistakud (millede kulge olid kinnitatud pidinised — brahhiu-
mid); viimaste ja aarea vahel vaikesed ndod vastasoleva kaane hammaste
tarvis; lihase maérkidest leiame 2 paari lukutaja lihase asemeid.

Irboskites fixatus (uus perekond ja uus liik) — (v. tahv. IV., 1—6., 12—13.
joon.) pediikel-kaas on umbonaai- (aarea lahedase) osaga kinnitatud teiste
objektide kilge. Eesosa véliskiljel, mis mitte ei ole kinnitatud, ndeme
kasvujooni, radiaal-jooneline skulptuur puudub sootu. Aarea on sirge,
kitsas. Varre avaust katab liistak (deltidiaal-liistak), mida toetab vaike
septum ; véiikesed hambad viimase liistaku &artel. Lukutaja lihase asemed
kaane keskel vaikeste paralleelsete joonte vahel, kuna avaja lihase asemed
laiad, lehvikukujulised. Brahhiaal -kaane kardinal-ulje kaheharuline ;
iga haru tagakiljel vaikese kanaliga, mille téttu iga haru pealmises osas
paistab poolitatud; mdélemast kiljest on kardinal-ulje toeks véikesed liista—-
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kud, viimaste ja aarea vahel nfod pediikelkaane hammastele. Septum
ulatub lle poole kaane kardinaluljest alates; lihasasemed pole selgelt ndha.

Kuna mélemad kaaned dige Ohukesekoorelised (selle téttu on kinni-
tatud kaane sitimmeetria sageli rikutud — sattudes raskema vajutise alla,
on kaas tihti nagu vélja venitatud) leiab brahhiaalkaant, mille, peale looma
surma, vesi vabalt liikuma pani, d6ige harva. Hulgaliselt aga leiame
pediikelkaant Irboskites konglomeraatkihis, kas Kinnitatult teiste brahhio-
poodide kaante kilge vdi liistakl6puseliste, stromatopooride, munakate;
tihti ka tiheda savika sette pinnal.

Spirifer subcuspidatus (Schnur) — (v. tahv. |, 6.8 ja t. Ill.; 14—27.
joon.) pediikel-kaas vordlemisi kérge vahe ndgusa aareaga; kaane tipp
(umbo) on kumer ja painutatud lle aarea. Siinus ehk ndgu poolitab
kaant kaheks pooleks; kummalgi pool leiame 12—20 radiaaljoonekest;
nGos neid ei ole. Hasti sdilinud eksemplaridel néeb viimases ja ka joontel
peenikesi konsentrilisi kasvujooni. Brahhiaalkaas on madal, vahe kumer,
keskel vdikese sadulaga. Leidub juba kdige esimestes Irboska lademe
lubjakivi-kihtid es.

Spirifer muralis (Vern.) — (v. tahv. Ill., 1—13. joon.) p edii K e 1-kaane
aarea on sirge, téiesti sile; kaane tipp on tihti kaane keskkohal (kaane
tagaddre ja eesdare suhtes), kui aarea kaldub ettepoole; vahel aga ka
monedel eksemplaridel, kui aarea kaldub tahapoole, lle tagadare. Radiaal-
joonte arv on suurem kui eelmisel: 20—25. Tihti leidub vorme, millede
kohta raske otsustada, kas nad on S. subcuspidatus v0i kdnesolev vorm.

Paistab, et S. subcuspidatus’est (Ladne-Euroopa — eriti Reini Umb-
rus — kesk-devoni alumiste kihtide vorm), millest vaevalt lahku l&heb
S. dombroviensis — Poolamaal — sattudes transgredeeruva merega kesk-

devon-ajastikul meile, arenes kohalik vorm S. muralis.

Spirifer disjunctus (Sow.) — (v. tahv. Ill, 28.—3L1. joon.) tdiskasvanud vor-
mid Uldiselt suuremad eelmistest; pediikel-kaane tipp on painutatud, aarea
selleparast tihti vahe ndgus, harilikult kaunis kérge. Kaane skulptuurina
leiame radiaaljooni siinuses kui ka kaane kilgedel. Brahhiaa l1-kaas
<m nagu eelmistelgi Spirifer'i& liikidel, madal, keskel vdikese kume-
rusega sadul.

Pugnax livonica (Buch) — (v. tahv. Il, 1.—13. ja 32 joon.) kuulub
brahhiopoodide hulka, mis monedes kihtides Irboska lademes (hes Spi-
fer’i liikidega massiliselt esineb. Noortel eksemplaridel on mdélemad kaa-
ned Uhtlase kumerusega, suuremail vormidel on aga pediikel-kaas siigava
siinusega, brahhiaal-kaanel vastavalt sadul. Radiaalkortsud on vdrdlemisi
jamedad, sadulal harilikult 3—5, kilgedel 10—15.

Méae-Krupsko kiila all leiduvais mergelkihtides (s) on Uks P. livonica
varieteet (v. tahv. I, 21.—31 ja 33. joon.), mis kuju poolest Uldiselt véhe
laiem, sadul ja siinus mitte ndnda teravalt kujunenud, kui P. livonica'tii-
bilistel esindajail, kortsude arv sadulal 3—7, kilgedel 6—9, kortsud Uhtlasi
vihe jamedamad.

Pugnoides meyendorfi (Vern.) — (v. tahv. V., 1—7. joon.) suurtel
eksemplaridel vdga tugevalt arenenud siinus ja sadul. Kaante valiseks
skulptuuriks peened radiaaljooned. Pediikelkaante siseehituses &dratavad
tdhelepanu munasarjade asemed lihasasemete korval. Hasti sailinud vor-



31

mid (kujutatud tahvlil) on parit Venemaalt, Pihkva l&hedal, Cortovi oja
aérest ; Irboska Umbruse vastavais kihtides, kus seda brahhiopoodi leida,
puuduvad murrud; sellepérast leiab neid siin vahe.

Pelecypoda (liistakldpuselised).

Ptena alula (Eichw.) (t. VI, 6. joon.) — tagumisel lukudérel on hésti
valjaarenenud tiib ; Uldine kaane piirjoon kolmenurgaline, Ummarate ots-
tega, kuna tiib pealmise terava nurga moodustaks. Koorestruktuur kon-
sentriliste kasvujoontega, radiaaljooned puuduvad téieliselt, mis seda vormi
aitab kergesti eraldada teistest pteeriatest.

Pteria vortht (Vern.) (tahv. VI, 7. joon.) — kaane eelmine aar
moodustab tiivaddrega nurga. Kaane tipp (umbo) on dige vahe painutatud
lukudérel. Koorestruktuuris esinevad konsentrilised, kdige 6igemini kaane
alumist piirjoont jalgivad kasvujooned, kaane kumeral keskosal leiame
radiaaljooni, mis kaane tagatiival ja eesosas puuduvad.

Pteria rostrata (Eichw.) (tahv. VI.,, 4—5. joon.) — lukuaar kaantel
on kdver, kaane tipp painutatud ile lukuaare. Vaike eelmine tiib kaunis
hasti arenenud, suuremal osal eksemplaridel on ta aga murdunud. Koore
pinna struktuuril ainult kasvujooned, radiaalne struktuur puudub.

Pteria greicingki (Venj.) (tahv. VI., 9. joon.) — kaante lukudar sirg-
jooneline, tiivad ees kui ka taga vOrdlemisi vahe arenenud. Kaane tipp
ulatub sirgelt 3—4 mm Ule lukuddre, ja mdlemate kaante tipud seisavad
teineteisele vastastikku. Kaane koortel peale kasvujoonte ka vordlemisi
jdmedad radiaaljooned, isedranis kaane kumeral kesk-osal. Tagumisel
tilval radiaaljooned 6ige peenikesed.

Pteria inostransevi (Venjukov) — (tahv. VI., 10—11. joon.). Kaas
mytilus’e kujuline, eelmine tiib harilikult murdunud. Vordlemisi teravast
tipust laheb sirge lukudar tagumise tiiva juurde, siit podrdub poolringis
kaane alaosa juurde, kust ta diagonaalselt tipu juurde laheb. Eriliseks
tunnuseks on viline koore skulptuur: konsentriliste kasvujoonte sihis on
kohati tugevad voldid; radiaalskulptuur on ka jamedajooneline.

Ptychopteria isborskiana (Venj.) (tahv. VI., 3. joon.) — lukuaar on
kaantel sirge; kaane tipp on lukuéére kohal painutatud, kuid ei ulatu
sellest Ule; kaane Uldine piirjoon Ummarate nurkadega trapetsi kujuline.
Radiaalstruktuur on kaane kumeral keskosal arenenud, tiibadel ta puudub;
kaane eesosas on konsentrilised kasvujooned eriliselt hasti arenenud.

Pteria (Actinopteria) aff. subdecussata (Hall.) (tahv. VI., 12 joon.) —
sellest liigist on kogus Uks ainuke valatis, mis néaitab kaane piirjoont ja
vilist struktuuri. Kaane tipust tiiva juurde on lukudar sirge. Tipu juurest
laheb piirjoon vérdlemisi sirgjooneliselt kaane poolringilise aladare juurde,
kust piirjoon Ules tagutiiva juurde minnes kdaaru teeb. Eelmine tiib
vaga vaike. Valise skulptuurina esinevad peale kasvujoonte jamedad
radiaaljooned.

Aviculopecten ingriae (Vern.) — (tahv. VI., 1 joon.) leidub harilikult
suuremate eksemplaridena, kui eespool kirjeldatud Pteriate liigid. Tagu-
mine ja eelmine tiib enam-védhem Uuhtlaselt arenenud. Radiaalstruktur
jame, jooned vahe lainjad.
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Isocardia (?) tanais (Tern.) — (v. tahv. VI, 2 joon.). Harilikult leiab
teda halvalt sdilinud sisevalatistena, milledel hambajéljed ei ole alal hoi-
dunud. See raskendab ka selle liistakldpuslise tapsat maaramist. Tihti on
leida valatistena mélemad kaaned koos. Paksus: 25—27. Pikkus: 41—47.5.
Kérgus: 29—37.5 mm.

VIIl. Irboska Umbruse majandusime tahtsus.

Peale ,,0ld Red* 8hu mdjul kergesti murenevate liivakivide
leiab praktilist tarvitamist suurem osa lademeist. Kibe tarvidus
maapdues peituvate kiviliikide jargi on siin kill tekkinud viimasel
ajal, sest ldhemas Umbruses on siin mets pea tdieliselt havitatud.
Dolomiidid ja lubjakivid peavad siis osalt metsamaterjali aset
téditma. Mitmel kdlal, mis asuvad GorodistSe lademe avamusel voi
selle piirkonnas, on Kivimurrud nimetatud lademe kihtides. Heaks
ehitusmaterjaliks on dolomiidikihid Sahnovo-Miitino kula juures,
Piskoni ja mitmes kilas Pihkva jarve &ares.

Suuremad kivimurrud meie maa-alal asuvad V.-Irboska alevis.
Murd asub Ulem Spirifer, Pugnax’i véds. Suurema majan—
duslise vaartusega on paksukihilised lubjakivid o ja p, kust
0.3—0.5 m paksused (0.3 m ja selle ldheduses) plaadid kattesaa-
davad. Pealmised kihid q ja r on Ghukesekihilised plaatjad lubja-
kivid ja ehitusmaterjalina véhe kdlvulised; nad kdlbavad aga
lubjapbletamiseks.

0 ja p kihte kasutab suur hulk kiiladest raudteest pdhja pool:
Viski, Luki, Zaputje, Kolomna raudtee juures. Pealpool-lamavaid
kihte, g2 ja r tarvitavad: RetSki kilad (Suur ja Vaike), Suur-Miltsi,
Mée kula.

Samuti on kélvuline ehitusmaterjalina Stromatopora concentrica
v60 lubjakivi; mitmed murrud selles lubjakivis on Vastitsi kulal,;
murrud asuvad kilast I6una pool.

Suurt kasutamist leidis juba enne s6da Irboska Umbruse kipsi-
véli — Dubniki lade. Intensiivsest td0st annavad siin tunnistust
seitsme Kipsivabriku varemed Irboska jaama juures ja 1 vabriku
varemed Vana-Irboska alevi juures. Uks vabrik on praegu tiie-
liselt korda seatud, teine valmis saamas. Kipsi tootatakse mitmeks
otstarbeks: ehitusteks, pollurammuks, hambatéiteks jne. Kipsikihtidest
ei ole kdik Uhesuguse vaartusega. Keskmine kiht (Il) sisaldab Uksi-
kute Kipsikihikeste wvahel vérdlemisi palju savi; selle kihi Kkips
laheb peaasjalikult véetisaineks. Ohukesed (keskmiselt 0,5—0,7 sm,
kohati ka paksemad) puhtad Kkipsikihid, mis savis vahekihtidena
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peaasjalikult Il ja 111 Kipsikihtide vahel, ldheb hambaarstide tar-
veteks ja ka kujuritele. Hea Kipsi ehitustarveteks annab | kiht
ja véhe halvema véartusega kipsi 111 kiht.

Ei saa kahjuks tdhendamata jatta, et kipsi kasutamist plaani-
kindlalt ei ole toimetatud; sest tarvilisi puurimisi kihtide ulatuse
kindlakstegemiseks siin toimetatud ei ole.

Lopuks tuleb nimetada, et Umbruses on kaunis suure majan-
duslise tahtsusega Drebj oru veerul leiduvad paksud kvartadar-aegsed
mergelkihid, milledest vélja saagitakse telliskivid; viimased tahe-
nevad 6hu kées; neid tarvitatakse laialdaselt korstnate ehitamiseks.



Thl Dmsiai Rocks of the [ M distrct (5. I Estosia) witi the
(escriptioa it a new cnntef dractiigpod irboskites.

I. Introduction — geographical notes and
previous work.

The district of Irboska, the S.E. corner of Estonia, is illustrated
in Sheet 89 and 86 (lower portion) on the one verst map (1: 42000).
The survey was accomplished during the summer of 1922 and 1923.
The plain country, which does not rise over 115 m above sea level,
is traversed by Post-Glacial river valleys generally U shaped, flat
bottomed, with intrenched meanders in the broad bottom; these
valleys are with many hanging tributaries and narrow Y-shaped
rivulets typical of youthful stream erosion.

14. joon. Drebj lammorg (eelplaanil lubjatuff).

Pig. 14 The Post-Glacial valley Drebj, with thick tuff sediments at the
flanks in the foreground.
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Special attention is called to this part of the valley (see fig. 2)
vrhich lies directly at the village Irboska and N.E. from it. Here,
at the head of the valley, we can observe stream-carved canyons,
as though built by the retreat of falls. The precipitous walls of
the “extinct fall“ have the altitude of 76.6, 89.4 and 58.6, 68.1 m
above sea level, and are horse-shoe shaped.

It is important to refer to the earlier work of other geologists
in our district. Murchison2¥*) (1848), Helmersen2 (1858),
Grewingk3* (1861) have outlined the main section of the Devonian
in Estonia. Our district lies in the “Velikaja facies” of
Grewingk. (See table I, p. 46).

Venlukov (1884) made out at Irboska the following succession:

3) Upper marl with limestone intercalations, very

fossiliferous . . . Spirifer disjunctus.............. Thick 1.02—1.12m
2) Thick-bedded grey limestone.............cceeennn. ., 3m+
1) Greenish marl and limestone: Rh. meyendorfi, Spirifer muralis.

Later (1886) he distinguishes 4 stages: the | stage with
R. meyendorfi and the Il stage with Spirifer archiaci Murch.; the
higher stages: Il and Ill lie outsides, to S. and S.E. from our
district.

There has not been an attempt to map the stages. During
my survey it appeared that even a few zones can be maped on
the one-verst sheet.

| have suggested geographical names to the stages, which
bear a direct relation to the described occurrence of outcrops.

Il. Stratigraphy of the Devonian Rocks about
Irboska.

1. Old Red.

The beds belonging here are sandstones, with clay and marl
intercalations. The colour of the sandstone is in the lower beds
a brick-red typical for the “Old Red*” sandstones; the higher beds
are often of a light yellow tint and placely can be met white
quartz sands.

A line in N.E. direction from the upper end of lake Malskoje
gives approximately its southernmost extension. (See geol. map.)
Good sections of the sandstone are met in the large valley of

*) Literature see p. 7.
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Drebj near the villages Mald, Gnilkino, at the lake of Malskoje, in
the valley of Optjok, in the tributary valley of Mocovo; there
are outcrops S.W. from the village Borok, at the road cutting from
Viski to Kukujevka, near the villages Lisicki, Kalki and at the
left banks of the river mouth of Optjok.

In the outcrops at the above named localities we see but the
highest beds of the sandstone. In all sections is seen a typical
basement bed: grey, often porous dolomite with red patches, its
thickness is 0,2 m; it is followed by grey dolomites of the next —
Gorodistse — stage.

A section from a boring at Petseri (20 km to west from
our district) gives the following data (legunov I2. p. 7) :

m
Alluvial and Dilu- ( Soil and sand.......ccooeeeee 4.8
vial sand deposites | Gravel........nn. . 12
Yellow sandstone . ... 3
Red clay . 0.9
sandstone........... 21
and clay 3
Yellow sand ... 9.9
G reY i 5.4
YellOW e e 6.3
G Y e 18
Yellow clay with sand . 5.7
Grey sand and green clay 9
Hard white sandstone . . 0.3
White compact clay ... 27
Red clay ., 12
Grey sand ... o 6
Yellow (dark) sand ... 6
Sand . 141
1104 +

The fossils in the sandstone of our district are very scanty.
Teeth of Holoptychius, fragmental plates of Heterosteus, scales of
Osteolepis.

2. The Gorodistse stage.

The best section for the beds of this stage can be observed
in the narrow rivulet Sumilnik at the lake Gorodistse. Well
exposed are the dolomites of this stage at the springs of Irboska;
mentioned must be the quarries at Rogovo, Sahnovo-Mitino, at
Lisicki, Kalki, Pecki, UsadistSe, Vidovici, the valley banks of
Holodndi Log.
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The section and the thickness of the beds at Sumilnik have
been made out by nivellements. The lowest beds dont crop out
here; we can observe these at a quarry to south from Rogovo
(see fig. 3).

Section at Rogovo.

m
Grey thick-bedded dolom ite . 0.9
M@ T | 0.16
Thick-bedded greyish-red dolomite............... 0.26
Thin-bedded sandy dolomite........ccoviiiinnns 2.3
Lowest beds . Greenish-violet thick-bedded marl . . . . 1.85
of the Goro- | . Thick-bedded grey dolomite.........ccccccue. 0.5

distSe stage Dark-brown-marl with a thin dolomite layer 0.4

. Thick-bedded sandy dolomite 0.45

. Greenish-violet m ar ... 0.85

. Thick-bedded sandy grey dolomite . . . .

. Spottled dolomite (conglomerate)..................
Greenish sand

Yellow sand

0.93

PN WA N

“Old Red*

Section in the rivulet Sumilnik near Irboska.' (See fig. 6, p. 12)

Stromatopora m
concentrica 1) Limestones: S. concentrica . 1%
Lower zones
of the Irbos- zone .
Ka stage Lower Spiri-
9 fer, Pugnax g—Kk) Limestones........ccccoeviennicnnnn. 4.23
zone
f) Brown sandy dolomite . . . 0.2
e) Grey-blue sandy dolomite :
Pugnax sp.......i, 0.45
el Green clay and i
GorodiStse
t N Grey-green shale / ...
stage c) Grey thin-bedded dolomite . . 6.23
bl Dark-grey dolomite.................. 2.21
a7) Grey-blue marl, a few layers
of a violet colour............... 1.2 -\

The invertebrates are very poorly represented in the Goro-
diStSe stage; a fragment of a poorly preserved pelecypod in the
bed c; and a single specimen of Pugnax sp. in the highest
beds (e) of this stage have been found. The lower beds contain
annelid trails in the tributary valley Holodndi Log near Zadrebje.

The lower dolomites (beds b) contain in the quarry at Sahnovo-
Mitino fragments of Asterolepis, scales of Osteolepis.
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At SahnoYo-Mitino crop out the following beds:

102 m above f Soil and subsOil.....cccoiiiiiiii, 0.45
sea level I Groundmorain ....2.01
,  ( Thick-bedded greyish-violet dolomite with
| fishremains: Asterolepis sp., Osteolepis sp. 0.64

Greyish-blue clay-marl.......iinnn. 0.25
Red clay-marl.......eeee 0.02
Spottled dolomite with a marl intercalation 0.5
Violet M ar . 0.04
Thick-bedded grey dolomite................ 0.5

3. The Irboska stage. (See fig. 9, p. 17)

The chief exposures in the lower zones of this stage occur
in the narrow rivulet of Sumilnik. Here the limestones of the
Irboska stage are seen to rest on the dolomites of the Gorodistse
stage (see fig. 6, p. 12):

Stromatopora i . i .
. 1) Greyish-white limestone : Stromatopora
concentrica < A
concentrica — abundant................ 1.95
zone
K) Fine-grained grey limestone with con-
choidal fracture..........iinn. 2.23
i) Greyish limestone with a thin conglo-
Irboska meratic layer at base : S. concentrica —
Lower Spiri- F AU € ittt 0.6
fer, Pugnax h) Grey thin-bedded limestone with con-
zone choidal fracture.............. 1.4
g) Blue-grey limestone: Pugnax livonica, \
Spirifer subcuspidatus........cccocvveveennne. J Lo
At base a thin limestone layer with | ™
Al A e j

GorodistSe stage { a)—f) dolomites.

The Lower Spirifer, Pugnax zone. The lithology of this
zone differs decidedly from the dolomites of the underlying stage.
The conclusion to be drawn from the facts reflected in the given
section is that there have taken place definite facial changes;
here at first appears a characteristic sea fauna. A few layers are
represented in the bluish-grey limestone as Pugnax livonica (Buch)
breccia; these beds are crowded by masses of the named Pugnax.
Spirifers are less abundant: S. subcuspidatus Schnur. Joints of
crinoid stems and Pleurotomaria sp. can be met occasionally. Fossils
are very scanty in the higher fine grained greyish limestones,
with characteristic conchoidal fracture. Mention must be made of
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the bed i, which begins with a thin conglomeratic layer; the
average size of the pebbles 1—2 sm, usually smaller; here at first
appears occasionally S. concentrica Goldf.

Stromatopora concentrica zone. The greyish-white lime-
stone yields in great abundance 8. concentrica Goldf. The globular
skeletons of this Stromatoporoid have the size of 1—5 sm; they
are often worn on the surface. It seems appropriate to name the
beds of this zone Stromatopora conglomerate. Other fossils
are rare: Murchisonia sp. (nhear Vastits).

This zone is well displayed at the basement of the ancient
castle of Irboska, where the stromatoporoids are well preserved.
The outcrops of this zone attain their maximum at the villages
Krupsko and Vastits; here the thickness of this zone is presumably
more than 2 m.

The two upper zones of the Irboska stage crop out in the
rivulet at Irboska. (See fig. 9, p. 17.) Here could be made out
the following succession (see fig. 9, p. 17):

Succession of the beds at the rlrnlet Irboska.

t) Compact greyish-blue brachiopod limestone 0.27
s) Greenish-grey brachiopod and pelecypod
[0 0 1= 1 ol USSP 0.9
r) Greenish-grey fossiliferous marl-limestone  0.19
ITpperSpirifer, %) Thin-bedded greyish-white limestone: Dac-

Pugnax, cri- tylocrinus, Pugnax livonica etc. a few beds
nold zone as Pugnax, Spirifer breccia.......ccoevvenne. 1.41
q:) Jrfeosfoies-conglomerate..........cccocovveniiiinennne 0.0.1-0.48
p) Thick-bedded grey limestone: Atrypa reti-
cularis abundant.........nnn v 1.37
0) Grey limestone with conchoidal fracture . 1.8

n2) Grey-brown limestone with fossiliferous
intercalations: Pugnoides meyendorfi, Schizo-
phoria striatula, Irboskites pskovensis (near

Meyendorfi zone P SKOV) ittt 1.03
nx) Fossiliferous grey-brown limestone . . . 0.3
m) Grey compact crystalline limestone; fossils
SCANTY ot - ... 386
1.35 +

Meyendorfi zone. While this zone is well seen in Russia
near Pskov in the rivulet Cortov, where it yields abundantly
Pugnoides meyendorfi (Vern.), it could be ascertained in our district
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only in the outcrop of the rivulet at Irboska. Here the Stromato-
pora concentrica zone is followed by compact crystalline limestone
and greyish-brown limestone with fossiliferous intercalations, which
yield fragments of P. meyendorfi’, Spirifer muralis (Vern.), Schizo-
phoria striatula (Schloth.), crinoid joints etc. Some layers of the
bed n2 contain also small pebbles. This zone yields near Pskov
Irboskites pslcovensis sp. n.; it is cemented to the valves of P.
meyendorfi.

Upper Spirifer, Pugnax, crinoid zone. The beds of this
zone seen in the rivulet at Irboska have been described in the
section given above. Good sections afford the quarries at Irboska,
Ala-Krupsko and Mae-Krupsko.

Irboska
Western quarry Eastern quarry

Quarry at Ala- Quarry at Mae-
Krupsko | Krupsko

Beds

Thin-bedded do-

lomite . 0.46 m.
Marl-clay: Pug-
' nax . . 0.18 m.
iFossiliferous
I marl: Spirifer,
j Pugnax livonica
| Buch. var;
102 m.
Thin-bedded li-
Thin - bedded ~ Mestone.  Cri-
white limest.: noid joints very
i . ~~."' abundant in Seen only partjThin-bedded li-
joints of crinoid . . .
stems abun- the lower por- ef the _thln—l mgstone. cri-
q2 1 dant: 2.43 m tion. . . (1 m.) bedded limest. noids abundant
Green’mat.'l—cla " Pugnax livonica 0.25 m. 2.25 -f- m.
S Y" Buch. Spirifer
15 0.05 m. -
muralis Vern.
ftr etc. 1.8—2.8 m.
Four conglome-
ra_tlc Iaye_rs Conglomeratic
Conglomeratic ~ Withmarl-lime- © 4o poskites\
4 Iayger' 01 m Stone interca- g ..o sp. n.;}
& ’ lations: Irbos- 0.35 m Yi
kites fixatus sp. ’
D n.: 0.46 m.

Grey compact li
mestone; lower
portion thick-

bedded (the
beds 0.35—0.5
m.)
jJA trypa reticula-
I ris abundant;
1228+ m.

Thick - bedded
grey limestone:
1.0+ m.
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Of special interest is the conglomerate or Irboskites bed — qt.
The pebbles are well worn, often covered by a thin brownish crust;
their size is usually less than 1 cm in diameter, not over 2 cm.
Irboskites is confined near Irboska to this bed. Other fossils:
Spirorbis omphalodes Goldf. (abundant), Stromatopora perforata
Nich., Sehizophoria striatula (Schloth.), Spirifer disjunctus Vern.,
S. maralis Vern., Atrypa reticularis Lin.j Aspidichthys sp.

Some layers of the thin bedded greyish white limestone o
and greenish-grey (marl r—s contain locally in such abundance
brachiopods, pelecypods, that it seems advisable to name these
layers: brachiopod breccia. Very abundant are: Spirifer muralis
Vern., S. disjunctus Murch., Pugnax livonica (Buch.), P. livonica
(Buch.) var. (in bed s), Pteria rostrata (Eichw.), P. vorthii (Vern.),
P. grewingTci (Venj.), Pteria inostranzewi Venj. (bed s), Isocardiai?)
tanais Vern. In the bed g2 are single valves of P. livonica Buch,
not common; in s are single valves of P. livonica Buch. var. very
abundant.

The northernmost extension of the beds s and t is the village
Méae-Krupsko. From here to N. and N.E., in the quarries at the
villages S*Miltsi and S. Recki we see the crinoid limestones, beds
—r; these beds crop out on the valley-bank between the villages
Ala-Kopanitsi and Kolomna, on the railway cuttings between Ko-
lomna and the station of Irboska; then to N. from the railway in
the quarries at the villages Zagorje, Viski, Luki. Near the village
Zaputje this limestone yields no fossils.

4. Dubniki stage

The beds s, t of the Irboska stage are followed by blue plastic
clay, which forms the basement bed of the succeeding gypsum and
clay beds. The blue clay v (see fig. 9, p. 17) crops out at the
rivulet Irboska higher up from the bridge. The sections of this
stage can only be observed in the quarries where the works are
going on; such a place is presently the quarry of Pogorelki S.W.
from Davddovo. The section measured here, and a section after
Venjukow from Dubniki follows:

Dnbniki. Pogorelki. m
1) Soil. Thick-bedded dolomite . . . 0.13
2) Yellow sandy-clay. Thin-bedded marl-limestone . 0.25
3) Laminated yellowish m. Thick-bedded grey dolomite

gypsum 0.07—0.3 with clay partitions . . . 1.28
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Dubnlki. m Pogorelki. m
4) Green clay, with 2—3 yellowish Blue clay . 0.4
or white gypsum - intercala- Grey dolomite ..o 0.35
tions (thickness 0.025—0.06 m) 0.5 I Gypsum-beds : laminated
5) Laminated grey and greyish- thin gypsum-layers with
yellow gypsum - layers with clay-partitions................. 0.45
clay partitions.......cccoevee. 0.4 Green-blue clay ..o 0.25
6) Green clay with gypsum-inter- Il Gypsum-beds . . . . . 0.45
calations......inniciin, 0.6 Green-blue clay with gyp-
7) Grey, greyish-yellow gypsum,........c...... sum-intercalations . . . 0.2—0.25
like bed 5 ... 0.8 Il Gypsum-beds......cccoenne. 0.3 +
Blue clay (at the rivulet
Irboska)...iinn, 1.0+

The thin gypsum-layers (Fasergips) in the blue clay are very
unstable in their thickness, which might be 0.025—0.06 or slightly
more m\ they cline often out and appear in vicinity.

5. Tectonical notes.

The dolomites and limestones of our district are traversed by
perfectly developed joints. The dominant trend of the joints is at
Sumilnik 61° and 325°, in the guarries at the station Irboska
67.5° and 3585, that is SW—NE and NW—SE. The former set
run with the dip (dip-joints), the latter coincide with the strike
(strike-joints). Slightly vary the directions of the joints in
the quarries of the village Irboska: they run more or less in
NNW—SEE and WNW-—ESE direction. (See fig. 11, p. 22))

The amount of the dip for our strata is 46°. (The estimations
of other authors have been 4°.)

The trend of small rivulets in our district coincides often
with the trend of the joints. Local faults could be ascertained in
the quarry of Irboska with a downthrow of 1.5 m. The beds s—t
lie within the beds g—r.

6. Notes on the Fauna of the Irboska stage.

The list of fossils for the | stage (= meyendorfi zone)
and Il stage (= Upper Spirifer, Pugnax zone) after Venju-
kov5 includes many forms which are characteristic in Russia.
Corals: Aulopora repens Knorr, A. orthoceratum Rolle, Cyatho-
phyllum caespitosum Goldf. are absent in the Irboska district.
Also many of the brachiopods and molluscs: Strophalosia produc-
toides Murch., Streptorhynchus umbraculum Schl.,, Cyrtina hete-
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roclita Defr., Pentamerus galeatus Dalm,, Bellerophon tuberculatus
Fer. et d'Orb., B. trilobatus Sow., Porcellia armata Vern., Natica
piligera Sandb., N. strigosa Pacht., Tentaculites quinguecinctus
Venj. and T. glaber.

Fossils recorded for the meyendorfi zone in our district
by Venjukov are marked on the list of the Fauna (see p. 45}
by a o

Our list of Fossils (p. 45) includes 34 invertebrates (equivalent
beds in Russia 52). The conditions for collecting from the lower
zones of the Irboska stage are not favorable; these zones have no
qguarries; that explains partly the poverty of the Fauna in our
district.

I1l. Paleogeographical notes.

Several authors have made suggestions on the physico-
geographical conditions of the Middle-Devonian in European Russia
and the western borderlands: Estonia, Latvia. P. Venjukov4
calls attention to the fact that 55% °f the total fauna are peculiar
only to this region; he considers the Middle-Devonian sea of this
region as a large gulf of the Devonian ocean. That the deposits
bear evidence of shallow water conditions is also mentioned by
P. V6njukov and Giirich1l-. The last author mentioned the great
resemblance of S. anossofi Vern. with the Middle-Devonian
hungerfordi Hall in America; he, as also T. Tshernyshev?7,
admits a connection of the Middle-Devonian sea of N.E. Europe
and N.-America. The newly recorded pelecypod Actinopteria seems
to support this last assumption. The Upper-Silurian deposits in
Estonia show remarkably the features of a sea regression. Lower-
Devonian beds have been mentioned in N.E. Europe only at the
Oural mountains. Here as states Tschernyshev1 the Lower-
Devonian fauna consists of an assemblage of typical Lower-Devonian
forms while 20% of the organisms belong to the Upper-Silurian
fauna of Saaremaa (Oesel) and Gotland. This fact implies that
the regression has been in eastern direction.

With the beginning of the Middle-Devonian (presumably at
the Calceola stage) our Region has been in connection with the
Devonian basins of Scotland, N.-Norway, Spitzbergen; the Old Red
fauna seems to favour this assumption, as also the great resemblance
in lithology of the Old Red, which speaks for similarity of the
physico-geographical conditions.
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The lowest beds in the Irboska district — the GorodistSe
stage — bears in its upper portion evidence of a new transgression;
here appears at first Pugnax sp.

During the Irboska stage — equivalent to the Stringocephalus
beds of Western Europe — the new transgression has gained its
full development; the conclusion to be drawn from the stratigra-
phical facts, is that this stage is a definitely shallow water facies.
Many facial changes reflect not only shallow water, but also littoral
conditions.

The first Spirifer invading our district, Spirifer subcuspidatus
Schnur, seems to require for the beginning a connection of our
Devonian sea with that in Western Europe. Later here developed
from the named form the local species S. muralis Yern.

At the end of the Middle-Devonian the regression of the sea
gained its maximum. The highest beds of the Middle-Devonian
in Russia: limestone with Spirifer anossofi (111 stage of Yenjukov)
have not been deposited in the Irboska district. At this age here
were laid down the alternating gypsum and clay deposits of the
Dubniki stage.

Table 1.
Dub-

The facial changes of the Devonian Rocks at Irboska.

Dolomites.

niki Gypsum with alternating
stage blue clay beds Small Basin with concentrated salts
Beds r—t. Marl; brachio-
pod, pelecypod breccia littoral facies regression
Bed g2 Fossiliferous li-
mestone, crinoids abun-
dant ... shallow water fa-
CIES i transgression
Bed saap. Irboskites conglo
merate R littoral deposit . partial regression
Irbos- Beds m—p. Crinoid li
ka mestone......... shallow water de-
stage POSIt o transgression
Bed 1 Stromatopora con
glomerate .o shall, water deposit partial regression
Bed k. Limestone . shallow water facies transgression
Bed i. Thin conglome
ratic limestone littoral facies partial regression
Beds g—h. Brachiopod
limestone, often as
breccia shallow water facies | transgression
;2:;; Dolomites, ~ with fishre )
mains . lagoon facies
stage
I%OIdd TA w A yeUOWi8h ! Deposits of an interior basin;
ed*

The exposed lower beds red. |

Pariiy wmd blown sands-
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Hydromedusae.
Stromatopora perforata (Nicli.)............
» concentrica (Goldf.)..........
CaUNOPOIa SP .viuciiiciiieiieit sttt st
Chaetopoda.
Serpula devonica (P acht)
Spirorbis omphalodes (Goldf.).....
Crinoidea.
Dactylocrinus oligoptilus (Pacht)
Crinoid joints
(Krinoiidide varre Ja brahhiaal-lulid.)
Brachiopoda.
Schizophoria slnatula (Schloth.)...............
Irboskites fixatus gn. et sp. n
Spirifer subcuspidatus (Schnur)
- subcuspidatus (Schnur) var.
muralis (Vern.) ...
. disjunctus (Sow .)
Atrypa reticularis L...........
» micans (Buch.)....
Pugnax Sp.........
livonica (Buch).....
. livonica (Guch) var

Pbgnoides meyendorfi (Vern.) ...
Pelecypoda.

Nucula sp
Aviculopecten ingriae (Vern.).
Pteria rostrata (Eichw.).....
. vorthii (Vern.)..

” alula (Eichw.) .

" grewingki (Venj. ™. e,

" inostranzevi (Venj.)
(A ctinopteria) aff. subdecussata (Hall.)
Ptychopterla isborskiana (Venj.)..
(Isocardia) ? tanais (Vern.)..
Fragment of a pelecypod
Liistakldpuslise fragment.
Gasteropoda.
Pleurotomaria voronejensis (Vern.)
Pleurotomaria sp....
Murchisonia s p

Cephalopoda
Cyrtoceras depressum (Goldf.)......c.covininnne
Pisces.

Asterolepis sp
Aspidichthys sp.
Coccosteus sp.. .
DiPLErUS SP..uiiiiiiiiiiiieiee et
Holoptychius sp...

= - —

Irboska stage

Kﬁ).@/&@ 85

osg'

X
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List of the Fauna of GorodistSse and Irboska stages.
(Fauna Gorodistse ja Irboska lademes (H. Bekker).
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Table Il
C. Grewingk P. Venjukov
1861 1884
Mar! and
clay with
gypsum

Yellowish - grey
brittle limestone,
upper beds disinte-
grated, with abun-

Yellkaja fa-dant: B. livonica,
cies : Brittle S. disjunctus, S. mu-

limestone ralis . . 0.2—0.5 m
and marl (6' Green clay with a

at Irboska): fossiliferous lime-
B. meyen- stone intercalation
dorfi, 0. cre- of light grey colour:

ni&tria, Spiri- S. disjunctus, Dime-
fer granosus. rocrinus, Pelecypods
Isocardia ta- very abundant 1 m

nais, Dimero- Greenish limestone
crinites  oli- 0.3 m
goptilus etc. Thick-bedded com-

pact grey limestone:
A trypa reticularis,
crinoid joints etc.

2—3 m +

P. Venjukov H. Bekker At Eifel
Grey dolomite with clay in-
“." stage. ¥ercalations. ;. 2.4)1/1 mI Dubniki
Limestone : |
with Spirifer w) Alternating beds of clay! stage_
ANossofi. and gypsum . r. 1.85 m]5.31 m-j-
v) Blue clay............ 1.0-}-mJ
t) Compact greyish - blue B)
brachiopod limestone 0.27
s) Greenish-grey brachiopod
and pelecypod marl 0.9
r) Greenish - grey fossilife-
rous marl-limestone 0.19
g2 Thin - bedded greyish - Compact li-»
1l. stage. white limestone: Pugnax mestone and
Beds with S. livonica, Daciylocrinus etc. dolomites
disjunctus, A few beds as Pugnax, with Stringo-s
muralis etc. Spirifer breccia . . . 141 cephalus >
qt) Irboskites conglomerate
0.1—0.48"
p) Thick-bedded grey lime-4
stone: Atrypa reticularis]
(abundant)................ 1.37 HO
0) Grey limestone with con-i”

choidal fracture . 183

The comparison of the Middle-Devonian beds at Irboska with those at Eifel and in Oural.

About Ssolikamsk-

Cerdyn in Oural
(after Krotov8)

Stage with S. anossofi
(Dfb) — greyish-white
and dark limestone
and dolomite : A. reti-

cularis, A. concentrica,
S. anossofi, B. livonica,
Strohal. productoides,

Bh. multicosta etc.

Stage with Pentamerus
baftchkirictts (D®a). Dark
and black bituminous
clays and limestones;
occasionally grey and
greyish-white compact
limestones: P. galeatus,
Atrypa aspera, Gyatho-
phyllum caespitosum,
Stromatopora  concen-
trica



Compact,
often crystal-
line dolomi-

tes

,Old Red“
sandstone

Greenish - grey

marly - limestone:
8.

R. meyendorfi,
muralis.

l. stage.
Beds with 8.
muralis,
Hhynchonella
[Pugnoides]
meyendorfi
etc.

Lower
sandstone

n2)

nx)
m)

k)

h

=

9)

a—f) Grey - blue clay and

Sand and clay beds of diffe-VOIld Red*
rent colours 1110.4m-]-

Grey - brown limestones g
with a fossiliferous inter-1 g
eolation:Pugnoides meyen-\

dorfi, S. striatida . . 1.031*
Fossiliferous grey-brownj %
limestone.........cocueee 0.31 g™
Compact crystalline greyi

limestone;fossils scanty3.6’ g

Greyish-white limestone
crowded with Stromato-
pora concentrica . . 195

Fine grained grey lime-
stone with conchoidal
fracture ..2.23
Greyish limestone, with a
thin conglomeratic layer
at the base: S. concentrica
(rare). e 0.6
Thin-bedded grey lime-
stone with conchoidal
fracture....... 14
Grey - blue limestone,
crowded with P. livonica
(,livonica breccia“) occa-
sionally: S. subcuspidatus
At base a thin limestone
layer with algae . . 1.02

zone Stromatopo-

Pugnax, Spirifer

Lower

greyish-white dolomite
(See p. 37)

Gorodistse

S?

ra zonel.95m

525

stage
(1362 m)

Sandy-marl

® and sandy-

limestone
with: Stringo- £
cephalus bur-
tini, Cyatho- Jj

© phyllum qua-

drigeminum
Crinoids.

Calceola - beds

£
R
as

Lower stage (D£). Do-
lomites with limestone
intercalations: Crinoid
joints, Stromatopora
concentrica, Caunopora
placenta, Favosites ba-
saltica, Orthoceras koss-
wae etc.
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V. A new cemented brachiopod Irboskites
and some other fossils of the Irboska stage.

Irboskites Gen. n.

This cemented brachiopod shows affinities in several directions:
Orthothetes chemungensis pandora Billings (Hall and Clarke “Paleoz.
Brachiop.” Paleontol. of New York VIII* 1892. pi. X, f. 3, 4) shows
slight similarity in its interior structure, but the deeply belobed
quadripartite cardinal process of Irboskites differs greatly as also
the general shape of the muscular marks in the brachial valve.
The exterior of Orthothetes differs considerably.

Strophalosia stands certainly in some relation to our brachio-
pod by its resembling cardinal process, but regarding the spines
there is a cardinal difference.

Davidsonia of the Middle-Devonian in England, Germany, is
also a cemented form. Exteriorly the likeness with our brachiopod
consists in the smooth shell without radial ornamentation, but there
are so great differences in the interior structure, which leave no
doubt, that our form cannot be a Davidsonia. It appears, that
Davidsonia, a representant in the Middle-European Middle-Devonian
basin, is absent in the separated Baltic-Russian basin.

As a close ally of Irboskites must be regarded Leptaenoidea
silurica Hedstrém (H. Hedstrém ,Uber einige mit der Schale be-
festigte Strophomenidae aus dem Obersilur Gotlands“ Sverig. Geol.
Unders. Ser. C. N. 276, 1917). But Irboskites shows muscular
impressions in the pedicle valve, which extend over half of length
of the valve, while in Leptaenoidea they only occupy the umbonal
portion of valve. The exterior differs greatly: Leptaenoidea has
striae and plications.

Several species of Chonetes have in some respect likeness to
Irboskites: a fairly well developed quadripartite cardinal process has
G coronata Conrad (Hall and Clarke etc. (above cited) pi. XYI, f. 26).
The brachial ridges of C. logani Norwood and Pretten (Hall and Clarke,
pi. XVI, f. 25) resemble those of Irboskites pskovensis sp. 1L

We may assume that a Chonetes did not develop in the
separated Baltic-Russian basin the characteristic spines on the
cardinal area of the pedicle valve, but was cemented by the
umbonal portion of this valve to some other valves or objects and
so has given rise to these peculiar forms.

Genotype: Irboskites fixatus sp. n.
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Irboskites fixatus sp. n.

PIL. 1V, fig. 1—6 and 12, 13.
Text fig. 15, 1—A4.

Material: All figured specimens in the Geological Institution
of the University Tartu.

Locality and horizon: Irboska; Upper Spirifer, Pugnax
zone of the Irboska stage, bed qt.
Measurements: Pedicle valve
jn mm Preserved Anteriorly Brachial
specimen broken valve
Width. .. 15 15 1
Length . . 14 13 9
Thickness. 6 4.5 125

Description: Pedicle valve (pi. IV, fig. 1—6, 12 and 13)
cemented by its umbonal portion (pi. IV, f. 3) or often by the
whole surface, except the anterior border, to other fossils or on
the sea floor (pi. IV, f. 13). The exterior shows on the anterior
nonfixed portion growthlines, no striation. Widest is the valve in
the middle of length. The area is straight, narrow. The delthyrium
covered by a deltidial plate, supported by a septum. Teeth deve-
loped. The attachement of the adductor scars marked by slightly
elevated subparallel ridges; the marks of the diductor scars are
broad, flabellate. The anterior portion of the valve is generally
broken or worn.

Brachial valve (pi. IV, fig. 7, 8) is narrowest at the hinge
line. Area very narrow. Cardinal process bilobed; each of the
lobes is divided by a sulcus posteriorly, this produces quadri-
partition. At the sides the process is supported by lamellae;
between these and the area are sockets for the teeth of the
opposite valve. The septum which extends from the cardinal
process covering over half of length of the valve is very faint.
The musclefields are broad, flabellate very faintly defined; they
include the septum.

Venjukov*) describes this brachiopod as Davidsonia
verneuli Bouch. (C. Grewingk had it determined as Orthis
crenistria Phillips.) Venjukov remarks in his description: *“the

*) P. Venjukov, 1886. ,Die Fauna des devonischen Systems im
nordwestl. und centr. Russland“, p. 62, pi. IV, f. 5.
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devonian specimens of Russia are badly preserved: the spiral
markings are totally absent, pseudodeltidium is poorly developed
and very rarely the muscular impressions resemble those of David-
sonia. The brachial valve has not been found“. As my fairly
abundant material shows, partly excellently preserved, there is no

doubt, that the specimens cannot be included to the gen. Davidsonia.
1

Fig. 15. |Irboskites fixatus sp. n.: 1—2) pedicle valves interiorly; 3 and 4)
brachial valves interiorly. Irboskites pskovensis sp. n.: 5) pedicle valve
interiorly ; 6) brachial valve interiorly.

Irboskites pskovensis sp. 1L
PI. IV, fig. 9—11; text fig. 15, 5—6.

Material: 2 brachial valves and 1 pedicle valve from
Pskov.

Locality and horizon: Rivulet Cortov, near Pskov.
In the meyendorfi zone and upper Spirifer, Pugnax
zone.

Measurements: Pedicle v. Brachial v.

in mm Width 14 15.5
Length 8.5 (anteriorly broken) 12
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Description: Pedicle valve is widest anteriorly; area
straight, narrow. The marks of the broad diductor scars are
bordered by a ridge, which anteriorly shows a connecting band
(such a connection has not been observed in the pedicle valve of
I. fixatus); this produces, angular outlines of the anterior portion
of the muscular fields (text fig. 15, 5).

Brachial valve is, corresponding to the opposite valve,
widest anteriorly. The cardinal process more elevated as in I.
fixatus. The muscular field well defined, with outlines similar to
the pedicle valve (text fig. 15, 6). The septum is well marked,
and reaches slightly over the anterior border of the muscular scars.
The area is very short and rather highly elevated.

Relations: The peculiar shape of the muscular fields, the
more elevated cardinal process, the outlines of the valves distinguish”
this species most evidently from the related species 1. fixatus.

Gen. Pugnax, Hall and Clarke.

Subgen. Pugnax, Hall and Clarke, 1894, Paleontol. of New York, vol.
VIIl, Paleoz. Brach. Il, p. 202, pi. LX.

Pugnax livonica (Buch).

PL. 1I, fig. 1—18, 32.

TerebrattUa livonica, von Buch, 1838. Mem. de la Soc. Geol. de Prance,
Vol. 1, p. 136, pi. X1V, f. 5.

Terebratula livonica, von Buch, 1840. Beitr. zur Geol. Russl.,, p. 61.

. » » » 1845. Murchison, Vern., Keyserl.

“Geologie de la Russie d’Europe* v. Il, p. 80, pi. X, f. 3a, b.

See for synonyms: 1886. P. Venjukoff ,Die Fauna des dev. Systems
im nordwestl. und centralen Russl.“ S.-Petersburg, p. 108.

Material: Geological Institution of the University of Tartu.

Locality and horizon: Irboska, Mée- and Ala-Krupsko,
Sumilnik. In the Lower and Upper Spirifer, Pugnax
zone.

Measurements:

in mm
Length. . . 55 9 105 125 13 135 15 15 165 165
Width ... 65’10 125 12 15 16 16 16 195 185

Thickness . 25 4 5 6 9 10 7 11 13 11
Plications: on the fold: 3—5
at the sides: 10— 15.

4%



Description: Young specimens of this brachiopod show
a normal convexity of both valves; the sinus and fold develop
gradually with proceeding growth. In large specimens (pi. Il, f. 13)
the fold of the brachial valve becomes very prominent, usually
with 3—5 plications. The broad hinge plate with the median
incision of the brachial valve is very much like that of Pug-
nax uta Marcou (Hall and Clarke, Paleoz. Brach. 11, pi. LX,
fig. 42). The median septum, in connection with the hinge plate,,
is very faint.

The teeth of the pedicle valve are supported by rather faint
lamellae. Interiorly the pedicle valve is very much like Pugnax
ottumwa white (Hall and Clarke, Paleoz. Brach., Il, pi. LX, f. 26);
the brachial valve of this american species differs by its broadly
divided hinge-plate.

Pugnax livonica (Buch), var.
PI. I, fig. 21—31, 33.

Material: Geological Institution of the University of Tartu.
Locality and horizon: Very abundant at the village

Ala-Krupsko, in the beds s and t of the Irboska stage.
Measurements:

in mm
Length . . . . . 75 115 12 12 125 135 13 16.5-
Width . . . . . 9 145 14 145 155 16 17 19
Thickness . . . . 3 55 6 65 8 9 9 9

Plications: on the fold: 3—7
at the sides: 6—09.

Description: Young specimens have valves of normal
convexity; the plications are coarser as specimens of the same
size of P. livonica. The fold less prominent as that of P. livonicar
it has more plications: 3—7. The number of plications on the
sides is reduced, in comparison with P. livonica, and they are
coarser. There are at the sides of the fold 6—9 plications.

Brachial valve: The hinge plate with the median incision
is supported by a septum, which reaches nearly to the middle of
the valve; it is stronger than in the normal P. livonica.

Ventral valve: The ventral valve does not differ from
P. livonica in its interior.
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Gen. Pugnoides Weller.

Pugnoides meyendorfi (de Vern.).
PI. V, fig. 1—7.

1845. Terebraiula meyendorfii de Vern., Murch., Vern., Keyserl. “Geol.
mk la Russie d’Europe” vol. Il, p. 74, pi. IX, fig. 15a, b, c.

Material: Geological Institution of the University of Tartu
and the collections of the Natural History Society at the Uni-
versity.

Locality and horizon: Well preserved specimens
from Cortov, near Pskov. The Meyendorfi zone of the
Irboska stage.

Measurements: three specimens of the average size:

in mm 1. 2. 3.
Length......cccounee.. 24 32 32
Width.......ccceeeee. 32 39 42
Thickness . . . . 22 32 32

Description: In the description de Yerneuil has

described the pedicle valve as brachial and reversed.

Pedicle valve: Outlines of the valve slightly rounded
triangular with a deep sinus. At the posterior margin the valve
has the appearance of a false area. The striation is considerably
faint. The teeth are very strong (pi. Y, fig. 1, 2), supported by
very thick divergent lamellae, which surround the diductor marks;
these are divided by a septum, which in the umbonal cavity is

slightly thicker; anteriorly it divides — here have been attached
the narrow adductor scars. To the sides of the diductor scars are
areas with elliptical pits — extremely well preserved ovarian

markings. In the anterior portion of the valve often are well
preserved markings of the vascular sinuses.

Brachial valve: The valve is at the umbo highly convex
with a highly developed fold (pi. V, f. 3, 5). The hinge plate is
divided (pi. V, f. 6,7). The crura, usually broken, are supported
by lamellae, which uniting, are forming a spondylmm; between
the hinge plates is anteriorly a septum. Outwardly of the hinge
plates are deep dental sockets.

Interiorly this species is more or less like Gamarotoechia.
Exteriorly like Pugnax. Such forms have been included by Weller
in the gen. Pugnoides.
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Spirifer subcuspidatus Schnur.

PL I, f. 6—8; PI. 1llI, f. 14 and 19—27.

1853, Spirifer subcuspidatus Schnur ,,Brachiop. d. Eifel“, Paleontogr. 1l1l,
p. 202, pi. XXXV, f. 1e-g, pi. XXXIII, f. 3a-f.

1900, Spirifer subcuspidatus Schnur typ. H. Scupin, ,Die Spiriferen
Deutschlands® Paleontogr. Abhandl. Neue Folge, Bd. IV, H. 3.

Material: Geological Institution of the University of
Tartu and the collections of the Natural History Society at the
University.

Locality and horizon: Sumilnik, Irboska, Mae- and
Ala-Krupsko. The Lower and Upper Spirifer, Pugnax
zones of the Irboska stage.

Pedicle v. Brach, v.

Measurements: Width . . 25 18 22 24 245

in mm Length . . 12 10 12 11 115
Height . . 55 75 65 2

Description: Pedicle valve. The height of the area
is shown above, it is slightly concave, the beak incurved. Width
of delthyrium 4—55 mm. Laterally the valve produces slightly
compressed wings, which rarely are preserved. The sinus is
smooth, with very faint striae; the lateral plications are moderately
coarse; 12—20 plications on each lateral portion of the valve.
Well preserved specimens show faint concentric striae. Interiorly
the supporting lamellae of the teeth are very short.

Spirifer macra Hall is related to the described species (1867,
Hall, Paleontol. of New York, vol. IV, p. I, p. 190, pi. XXVII,
f. 17, 18, 21).

Spirifer muralis Vern. (pi. V, fig. 1— 13, 15—18) is closely
related with S. subcuspidatus; it has finer plications at the lateral
borders of the valve and their number is larger, usually 20—23
and still more. At the wings the plications are very faint.

Collecting the fossils carefully from the distinct zones, | have
found that S. subcuspidatus appears with the sediments of the
invading sea to our region (the lower zone of the Irboska stage).
It appears in the limestone g which rests on the dolomites of the
GorodiStse stage. | have not found here typical S. muralis Vern.,
which is very abundant in the Upper Spirifer, Pugnax
zone of the Irboska stage.
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Pteria (Actinopteria) aff. sabdecussata Hall.
PI. YI, f. 12

1884, Aetinopteria subdecussata Hall, Paleontol. of New York, Vol. V
Pt. I, p. 110, pi. XVII, f. 29.

Material: Geological Institution of the University of Tartu.
Measurements: Length 67, height 54, hinge line 58.
mn mm
There is only 1 specimen of this interesting species showing
only the impression of the surface, we see fairly well the orna-
mentation: rather strong continuous ribs, crossed by growth lines.
It differs from the related american form by its height.

(Read at the Anniversary of the
Natural History Society at the
AUniversity Tartu, Jan. 31, 1924))



Tahvel I. — Plate |

Fig. 1- Stromatopora concentrica Goldf., from surface X 6.

. 2 and 3. " w vert, section X 12.

.4 " " embedded in limestone, nat size.
. 5. ” perforata (Nichols.) with a cemented Irboskites

fixatus sp. n.

,», 6 and 7. Spirifer subcuspidatus Schnur; lower Spirifer, Pugnax zone.
Sumilnik, nat, size.

. 8. Spirifer subcuspidatus Schnur; upper Spirifer, Pugnax zone ;

nat. size. Irboska.
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Fig. 1 and 2 and 8- 11. Pugnax

Tahvel Il. — Plate I11*).

livonica (Buch).

Ventral aspects. Irboska.

3—6 and 12. " . " a Dorsal aspects.

7 and 13. ” Side yiew. .

14, 15 and 18. Dorsal aspects. Kostilizy

16, 17 and 19. » Ventral aspects. "

20. ] ,, r Side #iew.

32. Interior of ventral valve.
Irboska.

22, 25 and 26. , var. Dorsal aspects. Mae-
Krupsko.

21, 23. 24 and 27. ” , var. Ventral aspects. Mae-
Krupsko.

33. . - ,» var. Side view. Mae-Krupsko.

28-30. " " » var. Interior of dorsal valves.
Mae - Krupsko.

31. , var. Interior of ventral valve.
Méae - Krupsko.

*) All figures on pi. II—VI are of nat. size.

Koéik joonised I1—VI tahvlil on loomulikus« suuruses.
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. 1—4. Spirifer muralis Vern. kiht — bed (s). At the village Mé&e-Krupsko.

5 and 9. " " o, brachial valves. ,, " ”

6. A » pedicle valve. At Volhov.

7. » " » " » Quarry at Irboska.

8. " " . brachial valve. " " "

10. ” ” pedicle valve. Cortov, near Pskov.

11—13. » » brachial valves.

14. Spirifer subcuspidatus Schnur, pedicle valve; bed (q2), Irboska.

15—18. muralis Vern., brachial valves. Cortov, near Pskov.

19. , subcuspidatus Schnur, pedicle valve; IrbosTcites bed. Irboska.

20— 22. ” " " pedicle valves; bed (2. Irboska.

23. . " r pedicle valve; bed(s). Mae-Krupsko.

24and?25. ,, ” ” brachial valves; bed (s). Mae-
Krupsko.

26 , 27., " " pedicle valves; Irboska.

28—30. = disjunctus Sow.: pedicle valves ; Irboska.
31. " " brachial valve; Irboska.
32. Fragment of Pugnoides meyendorfi with Serpula devonica Pacht

and Spirorbis omphalodes Goldf. Cortov, near Pskov.
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Tahvel V.

. 1. Irboskites fixatus gn. et sp.

2. ”
3. » noom

i
o)

© W N

» pskovensis sp. n.
10. . » .
11.
12. . fixatus sp. n.
13.

n,

Plate IV.

pedicle valve (holotype). Irboska..

» (paratype).

. (exteriorly, with um-
bonal portion of the
valve for attache-
ment). Irboska’

pedicle valves. Irboska.
brachial valve (holotype-). Irboska.
- . (paratype).
,» (holotype). Pskov.
” »  (paratype).
pedicle valve (holotype).
. (exteriorly). Irboska.-

pedicle valves. Irboska.
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Fig.land2. Pugnoides meyendorfi

» 3.

(Vern.),

Plate V.

pedicle valves, interior; at the
rivulet Cortov, near Pskov.
brachial valve, exterior, at the
rivulet Cortov, near Pskov.
pedicle valve, exterior, at the
rivulet Cortov, near Pskov.
aspect from the apex; at the
rivulet Cortov, near Pskov.
fragments of brachial valves,
interior, at the rivulet Cortov,

near Pskov.

8and9. Dactylocrinus oligoptilus (Pacht); from Kostilizy, at the Selon.

10.
11.

12.

13.
14.

micans (Buch.),

” ”»

Atrypa reticularis L .; pedicle valve, exterior; Irboska.

brachial valve, exterior, Irboska ; (with

attached Serpula devonica Pacht).

”

Schizophoria striatida (Schloth.), brachial valve, exterior. Irboska.

pedicle valve, interior, ”

Stromatopora perforata (Nich.), with a cemented Irboskites fixatus.

Irboska.
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Fig. 1. Aviculopecten ingriae Vern. Irboska.
2. (Isocardia ?) tanais Vern.
. 3. Ptychopteria isborskiana Venj. N

4and5. Pteria rostrata Eichw. .

. 6. " alula Eichw.
w . . vorthii Vern.
» 8. ” sp.
w9 . grewingki Venj. ,,
10and 11. ,, mostranzevi (Venj.), bed (s). Mae-Krupsko.
4 13. Pteria (Actinopteria) aff. subdecussata Hall., bed (g2- At the

station Irboska.

14. Pleurotomaria voronejensis Vern. Irboska.

*
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Errata (6iendused).

mOn the geological map (geol. kaardil) printed (trukitud) Vidovitsi read
(loe) Vidovici.

On the geological map (geol. kaardil) printed (trukitud) PetSki read (loe)
Pecki.

On the geological map (geol. kaardil) printed (trukitud) Lisitski read (loe)
Lisicki.

Lk. 7 14. rida ulevalt printed (trukitud) S. anosoffi read (loe) S. anossofi

.27 9. alt " " ”
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