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and these must be useful. As this applies also to every species 
in the direct line of descent, the Characters which are sectional or 
generic must also, at  the time of their origin, have been useful. 

In  the second place, although non-utilitariau characters do 
undoubtedly appear in the normal course of variation, no agency 
has yet been detected adequate to  the extension of these useless 
peculiarities to  all the individuals which constitute a species, 
and, further, to prevent their extension to any of the varieties 
which are destined to  become new species. Unless the power in 
question can have this twofold effect it cannot lead, except by 
accident, to the production of useless specific characters. 

Under conceivable conditions, however, it is possible that certain 
useless characteristics may become limited to  the individuals of a 
single species. Biit what we know of the modes of variation 
and the distribution of varieties iudicates that, if at  any time so 
produced, they must be altogether exceptional and of the nature 
of chance products j and that they cannot possibly constitute 
such a general characteristic of species as has been suggested. 

Our final conclusion is that, whether we can discover their 
use or no, there is an overwhelming probability in favour of the 
statement that every truly specific character is or has been 
useful, or, if not itself useful, is strictly correlated with such a 
character. 

On the Fistulose Polymorphince, and on the Genus Ramulina. 
By T. RUPERT JONES, F.R.S., and F. CHAPMAN, A.L.S., 
F:R.M.S. 

[Read 16th January, 1896.1 

PART I. 
The Fistulose Polynaorphime. 

IT having been suggested that the several specimens referred to 
the genus Ramulina, Rupert Jones, may possibly belong to 
fistulose Polymorphince," this memoir has been undertaken to 
show what evidence there is for c)r against the suggestion. 

With this object in view, it is necessary for us to define the 
special PoZynaorphince which bear extraneous growths of fistulose 
form. Therefore, in the first place, we propose to take a survey 
of the known fistulose, tubulose, and racemose Polymorphina. 

Journ. Yimosc. Nat. hi.,  TO^. iii. 1884, p. 33. 
* F. B. BALEWILL and F. W. MXLLETT.-" The Foraminifera of Galway. 
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These admit of being grouped as follow :- 

I. Apical.-Those which have the exogenous shell-growth 
confined to the apical or oral extremity of tlie shell 
(apical): and of tliis kiud there are five recognizable 
varieties, namely,-- 

1. Sinyle crest. A simple comb or crest with marginal 

2. Circular and $at. A flat circular top with marginal 

3. Radiate cushion. Tubes radiating from a cushion-like 

4. Radiate cluster. Radiate or subradiate cluster of tubes. 
5. Rncemose. A n  irregular fistulose mass. 

tubes. 

tubes. 

mass. 

PI. Subapical.-Those in which the fistdose outgrowths are 
confined to  the region just below the apertural apex. 

111. On the genernl surface.-Those which have either tubes 
or irregular fistulose patches scattered on the general 
surface. 

IT. MarginaZ.-Those in which the extra shell-matter is 
arranged as a thin outstanding flange or wing 3n the 
margin.-Most of theve last were perhaps parasitic, 
attached to  some objert. 

V. Mized.-There are many specimens which combine more 
or less of the foregoing kinds of outgrowths,-thus 
apical, subapical, on the general surface, and on the sides 
or the margin; an& therefore they cannot stand as 
specially separate varieties. 

I, l-Ei.-The first four groups of the apical growths seem to 
keep tolerably separate from t h e  otliers in being confined to the 
apical region, and do not occur in tlie mixed forms ; but tlie 
racemose style of outgrowth is variously modified in the general- 
surface, rnnrgiual, and mixed groups. 

11. Subapical growths.-The examples of the subapical o r  
cervical arrangement of tubules or fistuls are not common as n 
distinct group. They consi8t in one case (30") of coarse tubes 

* These numbers refer to  tlie detailed catalogue at pp. ,508-516. 
LINN. J0UEN.-ZOOLOQY, VOL. XYV. 41 
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(broken) far apart and irregular. In another '(40) two circles 
of small holes and one broken tube remain in evidence. 

Amongst examples in which the style of outgrowth is mixed, 
one (62) has a single circle of subapical holes (equivalent to lost 
tubules), but these are associated with scattered and exogenous 
patches, and sinuous rows of holes disposed over the general 
surface. The bases of some strong cervical tubes exist in 
another (60), together with an apical growth. These specimens 
indicate the existence of the subapical kind of growth ; but show 
also that it becomes mixed with other conditions. 

111. 3istulose growths on the general surface; variable in 
extent.-The outgrowth in some examples (42) is very redundant 
and somewhat obscures the form of the initial Polymorphine 
series. The specimen 43 is a good example of tubular fistulose 
outgrowths disposed over the general surface and with some 
apical tubes more limited in extent. In another form (46) the 
outgrowths have a tendency t o  become lateral and are more 
or  less flattened. Short thick tubules, not at  all confluent at  
their bases, scattered over all the surface, in 47, characterize 
apparently a distinct variety. 

1V. Mar.qina1 outgrowths.-The simplest example of marginal 
growth is 45, showing a double series of' perforations along one 
edge and the base of the shell, whence doubtlessly outgrowth 
had, as it were, taken root, t h e  sarcode haviiig been extruded 
through the shell to form calcified processes. The exact con- 
dition of this fistulose growth is indeterminable. 

A good marginal growth, chiefly at  the oral end, on one side, 
and at  the base, in 49, has a somewhat racemose edge; and 58 
has a more continuous and more racemose marginal expansion. 
Still more freely branching is the marginal investment of 53. 

A simple marginal wing, nearly flat or merely undulose, 
belongs to the attached form, Polymorphina concava, Williamson, 
54. A similar form is 56, but tlle flange shows indications of 
the septation of the shell being continued in it ; and the edge 
in this instance ia more or less dentate. 

In the coarsely tubulated marginal outgrowth of 57 (unfortu- 
nately broken), we have a somewhat different condition of this 
kind of growth, less confluent than in others. 
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I n  5 the margiual growth, being only a t  the oral end of t h e  
shell, presents, though i t  is strongly dentate, an analogy to the 
crest-like apical growth (" dnmcecorais ") of 4, aud is here 
grouped with it. 

V. Xixed  growths.- A flatly racemose marginal outgrowth is 
associated with the apical in 67 ; also with the npicnl (broken) 
in 68; and with both apical and suhnpicnl growths in 6 9 :  
therefore it cannot be regarded as a peculiar or special con- 
dition. 

So also the mixed conditious of apical with subapical, or  with 
scattered patches and tubules, cantiot be set apart;  for the 
racemose-apical falls in with some of the other modi6cations, as 
61, 62, 63, 66-see the list of forms. 

The frequent occurrence of apical extrusions, and the proba- 
bility of the marginal mid other superficial exogenous growths 
having started from the aperture of the apex and stretched 
downwards (backwards), shows at least that ouly adult 
individuals produced them ; and probably the perforatious left 
after excrescences hare been rernoved n ere due to  absorption ut' 
t h e  intervening shell-wall (as snggested by T. Alcock), so as to 
allow of direct communication of the inner and outer sarcode *. 

'CVe cannot entertain the notion formerly advauced by 
M. 0. Terquern, that any of these outer growths may be due to  
parasitical Polyzoa allied t o  G'elleyora t. ; for we regard them iiti 

a permanent calcareous tubing of' the cliief pseudopodia. 

In  none of the foregoiiig Fistulose Polporphince do we find 
tubes and tubules exactly corresponding with the tubular struv- 
tures that have been referred t o  Ranzdirka. 

A Polymorphine form figured by Beissel, and much like 0111' 

" difusa," shows a peculiar structure, such as we fiud in Rciiriic- 

Zinaz. Hence we tliiiik it best to take this internal structure. 

* T. ALCOCK.--" On I'olgv~o~phina tubulosa." Proc. Lit. Phil. SOC. Man- 
Chester, vol. vi. 1867, pp. 86-90. 

+ 0. TERQnEar.-" Les Forauiinif~rcs du PliocCiie supbrieur de 1'Ide tlr 

Rhodes." MAm. SOC. GQol. Fruneo, s6r. 3, sol. i. 1878, 110. 3, pp. 1-13 ,  
$ T. BEISSEL and E. IIor,zai~Pm--'' Die Foraininiferen dar A:iclrener 

Kreide." Abhandl. IGinigl. Preuss. geol. Laudesaiiatalt, neue li'ulge, Heft. 3. 
1891, p. 59, pl. xji. figs. 9-16. 

41% 
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instead of the outer aspect, as IL guide in determining the 
systematic relationship of this form. 

The aulostomate or exogenous growth in the Foraminifera is 
not confined to the genus Polymorphina, as will be seen on 
referring to the figures of the interesting examples of Cristellarin 
wepidula and C. calcar [var.], given by Dr. GOES in his work 
on the Foraminifera of the Caribbean Sea.*. Here we see the 
terminal growth and stag-horn condition of the aperture well 
marked; the last chamber having given o f  tubular sheathe for 
a few large pseudopodia. 

The following is, so far as we are aware, a complete list of 
the known forms of fistulose Polymorphina. They are grouped 
according t o  their mutual relationships, with reference to their 
zoological type-forms, and accompanied with concise notes on 
the characters of the outgrowths. Thus adding to our know- 
ledge of the genus, this (first) part of our paper may be regarded 
as supplement31 to the Monograph of PoZ.ymorphina by Messrs. 
Brady, Parker, and Jones, in the Transactions of the Linnean 
Society, vol. xxvii. 1870 t. 

* A. Gois.-“On the Reticularian Rhizopoda of the Caribbean Sea.” 
Kongl. Svenska Vetenskaps-Akad. Hancllingar, 701. xix. 1882, no. 4, pp. 43 and 
49, pl. iii. figs. 40, 52. 
t The history and aftinities of this genris 2re fully treated of in the Mono- 

graph referred to ; but the critical exumiuation of the Foraminifera depicted 
in Ehrenberg’s ‘ MikrogeoIogie ’ not having been completed when that Mono- 
graph was pnblished in 1870, several inaccuracies were introduced ; and 
certain errors shonld be corrected according to Parker and Jones’s critical 
deterniinntions given in the ‘ Annals and Magazine of Natural History,’ ser. 4, 
vol. ix. 1872, pp. 211-230,250-303 ; vol. x. lS72, pp. 181-200,253-271,483- 
457. 

Thus at page 213 delete Strophoconus ozwm, spicula, and [ G-rammostomuni] 
Zrrxtrs ; at  p. 219, Strophccoi~tts st2iger and acmfhopiks ; a t  p. 280, Gramm- 
stomwn tztrio ; at p. 223, Sirophococus Heivprichii; at p. 224, Sphmoidina 
P‘nm’siensis; at p. 227, the Ist, 2nd, 3rd, Bch, 6th, 8 th  to the 16th, and the 
19th of Ehrenberg’s species ; and add Loxostonmnz t~ornx, pl. xxviii. fig. 24 ; 
at p. 232 delete Polymorphina asparagus and turio, Sagrina longirostris, and 
I’ngiizulinn obsczki-a ; at p. 233, Vnginulina paradoxa ; a t  p. 234, Polymor- 

p h i m  wticleus; at p. 238, Grammostomum costulatzm ; at  p. 242 add, under 
Glubzilina tubercvlatn, Proroporus verrucosus, pl. x x k  fig. 19. 
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CLASSIFICATION OF THE FISTULOSE POLYMORPHIN~~. 
-- 

SERIES I.-APICAL OUTGROWTHS. 
Figs. 1-23. 

GROUP NO. I.-APICAL OllESTS. 

[N.B.-Surface of oufyrowth is smooth m l e s s  otherwise slated.] 

Proposed varietal dalieizt chaructcrs qj’ Ozctgrowths. 1L’os. i ? ~  detnilc (1 
list, pp. :i08-51ti names *. 

(a Simple crest over apical (oral) part 1, $, and 3. i of test. 3 
I [Those marked thus 2 are figured here.] 

marginal tubules (unequal) ; and 
1. var. damacornis, I b. Crest or comb on the apex, with 

with inferior flange-like aeries i in one iustsuce. 

I c. An irregular creat, teriniuating in 
\ somewhat lengthened tubules. 

R~~~~~ pigs. 1-3. 4 aud 5. I 

3 

TTar. DAMECORNIS, Rerm. 
Fig. 1. Polynzorphilza grbba (#Orb.). [ Glo6diiza transversa, Terquem, 1882 ] 

[I’olymor~~hiita (C;nttulLna) damacorrlzs, Reuu9, 

[Polymorphtaa regina, fisti11u.e 

,, 2. P.  trigoiiala (Reuse). 

,, 3. P. regina, Brady, Parker, and Jones. 
1845.1 

form, Wright, 1886.1 

GROUP NO.  APICAL CROWNS. 

%. Var. coronula, { a .  Flat  circular top, with marginal 1 7 anil S. 
nov. Figs 4,5. tubules, horizoutal and equal. 

Var. COBONULA, uov. 
Fig. 4. P .  gibba, d’Orb. 

5. P .  gibba, &Orb. 
[Polymorphii~a damecornis, Wright, 1875.1 
Chapman Coll. 

* For the application of these varietal namea, see further on, p. 516. 
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GROUP No. 3. 
APICAL CUSIIIONED OUTGROWTHS. 

Proposed varietal Salimt characters qf Outyrowths. Nos. in detailed 
names. list, pp. 50&516. 

(a .  A more or less distinctly cushioned 
and sessile mass, giving off radial 
tubules. 

3. Tar. acuplacm~ta, I , 
{ b. Similar, with thetestand outgrowt,h 

nor. Figs. 6-9. ~ prickly. 

} 15. 
I c. Similar, with the surface of only 
1 the outgrowth prickly. 

Tar. ACUPLACENTA, nov. 

Figs. Ca, b, c. P. gibba, d’Orb. a and b, lateral aspects; c, oral aspect. 

,, 7 a ,  b. P. gibba, d’Orh. a, lateral aspect ; b, oral aspect. [Guttulim 

,, 8a ,  b. P. gutfa, #Orb. a, lateral aspect ; 6, oral aspect. [Polymorphinn 

,, 9. P. cornmunis, #Orb. [POhJ’I?ZO?phi77U Zactea (fistulose form), Brady, 

[ Globuha  gibba, Terquem, 18i8.1 

gravida, Terquem, 18i8.1 

Roenieri, Reuss (P. dahfn,  Bornemann), 1870.1 

1884.1 

GROUP N O .  4. 
APICAL CLUSTER OF TUBES. 

16, 17, 18, 19, 
20,21,22, and ‘a.  Low radiate cluster of tubules. 1 23. 4. Var. horrida, 

J 94. 
Reuss. Figs. 10- { 6. Irregular subradiate cluster of 
16. 

] 25 and 26. 
1 c. Similar, with surfaces of teat and 
( outgrowth prickly. 
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Var. HOBBJDA, Reuss. 

Fig. 10. P. gutta, d'orbigny. [ Globulznn horrida, Reuss, 1845.1 
,, 11, 12. P. fus{formis, Roemer. 

,, 13. P. fusifornzis, Roemer. [ Polyn~orphii~m prisca, Berthelin, 1880.1 
,, 14. P. fusiformi8, Roemer. [ Polymorphiiaa horrida, Wright, 1875.1 
,, 15. P. .fusiforriis, Roemer. (A hirsute subvariety.) [Polymorphinn 

,, 16. P. hirsuta, d'orbigny. [Globulina horrida, Reusa, 1850.1 

Fig. 19=fistulose extremity more highly 
magnified. [Polynzoyhitau lanceolnla, Reuss, 1870.1 

fusiformis, fistulose var., Chapman, 1896.1 

GBOUP No.  APICAL RACEMES. 

Proposed rarietal Salient characters o j  Outgrowths. 3'0s. iz detailed 
name. list, pp, 508-61fi. 

( a .  Group of separate tubules slightly 1 27. 

I not cushioned. 

c. Rough nmss with short irregular } 98. 4 tubules,-low racemose. 

I d. Low racemose tubules, smooth, but I ss. [ with prickly initial series. J 

Regularly racemose outgrowth, with 1 initial teRt finely striate. 
I Fistula: scattered over apical region ... 36. 

branching (brokenj around apex. 

b. Branching (racemose) group, sessile; 

I 5. Var. race 
mOsa* 
Figs. 17-23. 

] 34. 
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Tar. RACEYOBA, nOV. 

Fig. 17. P. gibba, d‘orbigny. 
Brady, 1866.1 

,, 18. P. gibba, d’orbigny. 
Brady, 1866.1 

,, 19 a, b. Near P. lactea (Walker and Jacob). 
aspect. 

[Polpmolrphina tubulosa, Jones, Parker, and 

[Polymorphina tubulosa, Jones, Parker, nnd 

a, laternl aspect; b, oral 
[Glolxilina oviformis, Searles Wtiod, MS., a b u t  1846.1 

,, 20. P. Zactea (Walker and Jacob). [Polymorphina pralonga, Terquem, 
1878.1 

,, 21 a, 6. P. hirsuta, Reusa. 
morphi7ia hirszda, Reuss, 1870.1 

,, 22. P. virgata (Searles Wood, MS.) 
MS., about 1846.1 

,, 23. P. fwifomnis, Roemer. 

a, lateral aspect; b, oral aspect. [Poly- 

[ Globulins virgata, Searles Wood, 

FRAGMENTS OF ~ P I C ~  OUTGROWTIIS. 

Salient characters of Outgrowths. 

U*. Fragment of smooth bifid tubule, 36. 

Iios. in detailed 
list, pp. 508-516. 

branching at the ends. J 

b*. Fragment of smooth bifld tubule ...... 37. 
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SERIES 11. 
GROUP No. 6.-sunAPICAL OUTQROWTFIS. 

Figs. 24, 25. 
Proposed varietal Salient characters of Outgrowths. ATos. in detailed 

names. lid, pp. 508-516. 
.............................. 38 and 30. 

b. Tubules in two circles ..................... 40. 
nov. Figs. 24, 
25. 

24 25 
Var. CTRCCLARIS, iiov. 

Fig. 24 a, b. Near P.  gibba, d'orbigny. With wrinked surface. r' Testa 
incertre eecliu," Terquem, 1878.1 a ,  lateral aspect ; b, or31 aspect. 

,, 25. P. problema, d'orbigny. [ Guttislina racemosu, Terquem, 1878.1 

SERIES 111. 
GROUP NO. 'I.-OUTGROWTIIS ON TIIB GENERAL SURFACE. 

Figs. 26-29. 
fa. Irregular tubules, luiupy and short. 
I 

41 and 42. 

' b. Short irregular tubules, of various 143. 
sizes, some broken. I Var. diffusa, 

nov. Figs. , 
c. Irregular patcbes. ........................ 44,45, and 4G.  

d. Short fistulae, regularly scattered ...... 47. 

%6-29. 

Var. DIPEUSA, nov. 

Fig. 26. P. gibba, d'0rbigny. [Polymorphina tubulosa, Jones, Parker, aud 
Brady, 1866.1 

,, 27. 1'. rotrindata (Bornemann). [ GZobulina oviformis, Terquem, 1878.1 
,, 28. P. Zactea (Walker and Jacob). [Polymolyihicia solidulu, Terquem, 

,, 49. P. gutla, d'Orbigny. [I'olyviorphi?za gzstta, fist dose var., Chapman, 
1878.1 

1896.1 
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SERIES IV. 
&lOUP NO. 8.-MARQInAL OUTQROWTRS. 

Figs. 30-37. 
Proposed varietal Salient characters of Outgrowths. Nos. ie detailed 

(a.  Marginal (broken) ; uo apical out- 
name. list, pp. 508-516. 

148. 

6. Marginal, modified, racemow, chiefly } 49. 

I c. Marginal, chiefly at the aboral end . .. 50. 

I d.  Marginal, lateral, and at  the aboral } ,51. 

growth. 

at  the oral end. 

Var. marginalis, 
nov, ~ i ~ ~ .  { e. Marginal, more or less complete ...... 52 and 53'. 

} 54 nnd 55. 
30-3i. I 

f. Marginal, attached, plate non-sep- 1 tate. 

g. Marginal, attached, plate septate ...... 
h. Marginal, striate surface to initial test 

and outgrowth sniootli (7 attached). 

56. 

} 57. 

} 5s. 

I 
i. Marginal, racemose edges, aculeate i 

(? attached). 

Var. MARQINALIS,  nOV. 
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Fig. 30 a, b, c. P. Humboldtii, Bornemann. a, lateral aspect ; b,  oral aspect ; 
c, latero - peripheral aspect. [Polymorphina communis (part). 
Parker and Jones, 1857 ; P. Zucteci, var. tubulosa, Pnrker and Jones, 
1865.1 

,, 31. P. gibba, d’orbigny. [Pulymorphi~za gibba (fistulose form), Brady, 
1884.1 

,, 32. P. gibba, d’orbigny. [Polporphina gibba, Goes, 1694.1 
,, 33. P. gibba, d’orbigny. [Polporphim giblra (fistulose forin), Wright, 

1885.3 
,, 34. P. Zacteu (Walker and Jacob). [Poolymorphina concam, Williamson, 

1858.1 
,, 35 a, b. P. lactea (Walker and Jacob). a, lateral aspcct of free surfare : 

b, surface formerly attaclied. [I’olymorphina concaua, var. denti-  
marginata, Chapman, 1894.1 

,, 36. P. regim,  Uredy, Parker, and Jones. [Polymorphina Orbiyjtii 
(striate-fistulose specimen), Bmdy, Parker, and Jones, 1870.1 

,, 37. P. compressa, d‘Orbigny. [IWporphina compressa (6stulose forin), 
Brady, 1884.3 

SERIES V. 

&our No. ~ . - M I A E D  OUTGROWTIIS. 
Figs. 38-42. 

Proposed varietal Salient churacfcrs of Oz~tgrowths. Xos. in dtfazled 
mame. zzst, pp. 508-516. 

(a .  Examples, figitred by Soldani, of 1 59. 
apical and rnsrgitial outgrowths. ~ 

] 60. b. Apical and sub-apical (broken, pro- 1 bably racemose). 

c. Apical (broken), and limited patch of 1 1 sub-apical. I 
1 d. Apical, sub-apical, and general surface 1 Gb 

Tar. complicatn, I (near racemose). 
nov. Figs. ( 
38-42. Apical and sub-apical (broken) . . .. . . 

Apical and sub-apical ...... , , . , . . . . . . .. 
63. 
CA and G5. 

1 f. Apical cluster, and lateral (obscure) ... 66, 

I g. Apical and marginal, attached ; sur- I face aculeate. 

] 68. 

) G9. 

h. Apical (broken) and marginal (1 at- 

i. Apical, sub-apical, and marginal, at- 
\ tached. 
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Var. COMPLICATA, nov. 

Fig. 38. P. a9zgztsta, Egger. [Polymol-phina Orbignii, Brady, Parker, and 
Jones, 1870.1 

,, 39. P. Totundata (Bornemann). [ GZobulina oviformis, Terquem, 1878.1 
,, 40. P. gibba, d’orbigny. [Globulins gibba, Terquem, 1882.1 
,, 41. P. hirsuta, Reuss. [Polymorphina Orbiynii, Brady, Parker, and 

,, 42. P. potundatn (Bornemann). [Polymorphinn Orbignii, Brady, Parker, 
Jones, 1870.1 

and Jones, 1870.1 

FISTULOSE POLYMORPHINB. 

SERIES 1.-APICAL OUTGROWTHS (page 501). 

Group No. 1.-Apical Crests. Figs. 1-3. 
1. ‘ Polymorpha corcula Rpinosa,’ Soldani, 1791, Testaceograph. 

ac Zoophytograph. vol. i. part 2, p. 114, pl. 110. fig. P. 
Zoological type : Polyntorphina communis, d’0rb. Recent ; 
Mediterranean. 

2. Clobulina transversa, Terquem, 1882, MQm. SOC. GQol. France, 
&r. 3, vol. ii. MQm. 3, p. 129, pl. xiii. fig. 1’7. Zool. type: 
Polymorphina gibba, d’0rb. Eucene ; Paris Basin.-Fig. 1. 

3. Guttulima problenca, Terquem, 1882, MQm. SOC.  6601. France, 
a&. 3, vol. ii. M8m. 3, p. 134, pl. xiii. fig. 44. Zool. type: 
P. problema, d’Orb. 

4. Polymorphina (Gzcttulina) damecormis, Reuss, 1645, Veretein. 
biihm. Kreidef. pt. i. p. 40, pl. xiii. fig. 85. Zool. type: 
P. trigonula (Reuss). 

Eocene ; Paris Basin. 

Planer-Merge1 ; Bohemia.-Fig. 2. 
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5. Polyrnorphina regina, var. fistulose form, Wright, 1886, 
Proceed. Belfast Nat. F. Club, Appendix IY, p. 331, pl. xsvii. 
fig. 13. Zool. type : P. regina, Brady, Parker, and Jones. 
Chalk; Keady Hill, North Ireland.-Fig. 3. 

6. Polymorphina compressa, Goes, 1891, Iigl. Vet.-Akad. Hand- 
lingar, vol. xxv. no. 9, p. 58, pl. x. fig. 549. Zool. type: 
P. compressa, d’Orb. Recent ; Coast of Norway. 

Group No. 2.-Apicnl Crozoizs. Figs. 4 and 5. 

7. l’olymorphina dantmcornis, Wright, 1875, Rep. and Proc. Belf. 
Bat.  F. Club, vol. for lS73--74, Appendix 111, p. 88, p1. ii i .  
figs. 16 a, b. Chalk ; North- 
East Ireland.-Fig. 4. 

21001. type : Polynzorphine gibba, d’Orb. 
Gault ; Folkestone. Outgrowth consisting of numerous 
tube-like extensions, breaking out peripherically from a 
flattened apical crown.-Fig. 5. 

Zool. type : P. gibba, d’Orb. 

8. Chapman Collection. 

Group No. 3.-Apical cushioned Outgrowths. Figs. 6-9. 

9. ‘ Polymorpha subovalia,’ Soldani, 1791, Testaceogmphia, pol. i. 
pt. 2, p. 114, pl. 114. f i p .  D, E .  21001. type: P. communis, 
$Orb. Recent ; Mediterraneaii. 

10. Globulina tubulosa, d’Orbigny, 1846, Foram. Foss. Vienne, 
p. 228, pl. xiii. fig. 16. Zool. type : P. gzbba, d’Orb. Miocene 
Tertiary ; Vienna. 

11. Polyrnorphina tubulosa, Jones, Parker, and Brady, 18tiG, 
Monogr. Crag Foram. (Pal. SOC.),  pl. i. fig. 71. [Also a 
reprodnction by Brady, Parker, and Jones, 1870, iu Trans. 
Linn. Soc. vol. xxvii. pl. xlii. fig. 389.1 Zool. type: Y. 
yibba, d’Orb. Pliocene ; Suffolk. 

12. Globulina gibba, Terquem, 1878, Mdm. SOC. GQol. Prance, 
s8r. 3, vol. i. no. 3,  1’. 43, pl. iv. (ix.) figs. 2 and 3 a ,  6.  
Also Guttulina gravida, Terquem, 1878, ibid. p. 47, pl. i v .  
(ix.) figs. 30 a ,  b. Pliocene ; 
Island of Rhodes.-Figs. ti a ,  b, c (“gibba ”) j figs. 7 a ,  
b (“ gravida ”). 

13. Polymorphina Roemeri,  Renss (P. diluta, Born.), 1870, 
Sitzungsb. Ak. Wisa. Wien, vol. lxii. p. 485 j Schlicht, 1870, 
Foram. Pietzpuhl, pl. xxxiv. figs. 4-12. Zool. type: P. 
yutta, #Orb. Oligocene; Pietzpuhl, Pu’orth Gei*mauy.-Fig. 8. 

Zool. type : P. gibha, d’Orb. 
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14. Polynaorphina lactea (fistulose form), Bradp, 1884, Chall. 
Zool. type: P. com- 

15. Polymorphina sororia (fistulose form), Brady, 1884, ibid. 
Zool. type: P. sororia, Reuss. 

Rep. vol. ix. p. 560, pl. lxxiii. fig. 14. 
munis, d’Orb. Recent.-Fig. 9. 

p. 562, pl. lxxiii. fig. 15. 
Recent. 

Group No. 4.-Apical Cluster of  Tubules. 

16. ‘ Polymorpha mbovnlia,’ Soldani, 1791, Testaceographia, vol. i. 
pt. 2, p. 114, pl. 115. fig. 0. Zool. type: P. communis, 
d’Orb. Recent ; Mediterranean. 

17. Globulifia horrida, Reuss, 1845, Verstcin. bijhm. Kreideform. 
pt. ii. p. 110, pl. xliii. fig. 14. Zool. type: P. gut ta ,  d’Orb. 
Planer-Merge1 j Bohemia.-Fig. 10. 

18. Polymorphina Aorrida, Burrows, Sherborn, and Bailey, 1890, 
Journ. Roy. Micr. SOC. p. 561, pl. xi. fig. 14. Zool. type: 
P. fusifornzis, Romer. 

19. Polymorphina Innceolafa, Reuss, 1870, Sitzungsb. Ak. Wiss. 
Wien, vol. lsii. p. 487, no. 12;  Schlicht, 1870, Foram. 
Septarienthones von Pietzpuhl, pl. xxxi. figs. 25-28. Also 
Pohymorphina gracilis, Reuss, 1870, 1. c. p. 486, no. ’I; 
Schlicht, 1870, 1. c. pl. xxxi. figs. 36, 37. Zool. type : P. 

fusiformis, Riimer. Oligocene ; Pietzpuhl, North Germany. 
--Figs. 11 & 12. 

20. Polymorphina Roemari, Reuss, 1870, Sitzungsb. Ak. Wiss. 
Wien, vol. lxii. p. 485 ; Schlicht, 1870, Foram. Pietzpuhl, 
pl. xxxiv. fig. 14. Oligocene ; 
Piet z puhl. 

21. Polynaorphina prisca, Berthelin, 18S0, MQm. SOC. GQol. 
France, s6r. 3, vol. i. MQm. no. 5, p. 57, pl. iv. (xxvii.) 
fig. 21. Zool. type : P. fusiformis, R6mer. Oault ; 
Montcley (Doubs), Prance.-Fig. 13. 

22. Globulina tubulosa, d‘orbigny, 1846, Foram. Foss. Vienne, 
1). 228, pl. xiii. fig. 15. Zool. type : P. gibba, d’0rb. 
Miocene ; Vienna. 

23. Aulostornella p e d i c t h s ,  Alth, 1850, Hddinger Natura .  
Abhandl. iii. p. 204, pl. xiii. fig. 17. Zoo]. type : P. sororia, 
Reuss. 

24. Polymorphina horrida, Wright, 1875, Rep. and Proc. Belfast 
Nat. F. Club, vol. for 1873-74, Appendix 111, p. 85, pl. iii. 

Figs. 10-16. 

Red Chalk ; Speeton, Porkshire. 

Zool. type : P. guf ta ,  d’Orb. 

Cretaceous ; Lemberg, East Galicia, Austria. 
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fig. 14. Chalk : North- 
East Ireland.-Fig. 14. 

25. Chapman Collection. Zool. type : P. fusiformis, Riimer. 
Gault ; Fo1kestone.-The Polymorphine series of chambers 
agrees in form with P. prisca (Reuss), bu t  t h e  surface is 
rather thickly covered with fine prickles. Oulgrowtli apical, 
consisting of six or more limited tubes, which turn slightly 
outwards and downwards in a radial manner. The surface 
of the fistulose portion is also acu1eate.-Fig. 15. 

26. Clobulina horrida, Reuss, 1850, Haid. Abbandl. iv .  p. 43, 
pl. iv. fig. 8. Zool. type : P. hirsuta, Reusu. Chalk-iuarl ; 
Lemberg.-Fig. 16. 

Zool. type ; P. fusiforntis, Riitner. 

Group No. 5.-ApicaZ and Racemose. Figs. 17-23. 
27. ‘ Polymorpha corcula spinosa,’ Soldani, 1791, Testaceographia, 

vol. i. pt. 2, p. 114, pl. 110. fig. T. 2001. type: P. gibbn, 
d’0rb. (?). Recent ; Mediterranean. 

28. Polymorphina tubulosa, Jones, Parker, and Rrady, 1866, 
Monogr. Crag Poram. (Pal. Soc.), pl. i. figa. 74, 75.  [Re- 
production of fig. 74 a8 Y. Orbiynii, by Brady, Parker, and 
Jones, 1870, in Trans. Linn. SOC. vol. xxvii. pl. xlii. fig. 38 c,] 
Zool. type : P. yibba, d’Orb. 

29. Polymorphina tubulosa, Jones, P d x r ,  and Brady, 1866, 
Monogr. Crag Foram. (Pal. Soc.), pl. i. fig. 72. 2001. type : 
P. gibba, d’Orb. Pliocene ; SuEo1k.-Fig. 18. 

30. Polymorphinn daniaxornis, Wt ight, 1875, Rep. and Proc. 
Belfast Nat. F. Club, vol. for 187.3-74, Aplicudix 111, p. 85,  
pl. iii. fig. 17. Zool. type : P. gibbn, d’Orb. Chalk ; North- 
East Ireland. 

 ZOO^. 
type: Near P. Zacten (W. C% J.). Pliocene; Suffolk. 
Apical outgrowth racemose, sessile, and regularly branched. 
-Figs. 19a, b. 

32. Polymorphina prelonya,  Terquem, 1878, M6n1. Soc. Gdol. 
France, s6r. 3, vol. i. 110. 3, p. 39, pl. iii. (viii.) fig. 21. p .  
amyyduloides, idem, ibid. p. 30, pl. iii. (viii.) fig. 28. Zool. 
type : P. lactea (W. €i J.). 

33. Polymorphina hirsuta, Reuss, lb70, Sitzungsb. Ak. Wiss. 
Wien, vol. Ixii. p. 48G; Sclilicht, 1870, Foram. Septarien- 
tbones von Pietzpuhl, p. 88, pl. xxxiv. figs. 1-3. Zool. type : 

Pliocene ; Suffo1k.-Fig. 17. 

31. Clobulina oviformis, Searles Wood, MS., about 1846. 

Island of Rliodes.-Fig. 20. 
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34. 

35. 

36. 

37. 

P. Airsuta, Reuss [%on B., P., & J.]. Oligocene j Pietzpuhl, 
N. Germany.-Figs. 21 a,  b .  
Globulina virgnta, Searles Wood, MS. (about 1846). Zool. 
type : P. virgata (Searles Wood, MS.). Pliocene ; Suff o1k.- 
The initial test differs from the costate form, P. regina, 
B., P., & J., in having a finely striate surface. The apical 
outgrowth is very regularly racemose, i. e. the branches are of 
nearly equal extent.-Fig. 22. 
Chapman Collection, I. Zool. type: P. fusiforrnis, Romer. 
(An acerate subrarietg.) Gault ; Fo1kestone.-A Poly- 
morphine series of chambers twisted in its growth, and 
bearing round the apical (oral) end numerous limited and 
irregular thorn-like outgrowths. The whole surface of the 
test is covered with fine prickles.-Fig. 23. 

Fragments of Apical Oui!qrowths. 
Polymorphina communis (part), Parker and Jones, 1857, 
Ann. Mag. Nat. Hist. ser. 2, rol. xix. p. 283, pl. xi. fig. 3 4 ;  
and P. lactea Tar. tubulosa, Parlrer and Jones, 1865, Phil. 
Trans. vol. 155, p. 362, pl. xiii. fig. 52 a?. Zool. type: Y. 
lactea (W. & J.). 
‘ Tubuli Izeves, lucido-candidi, ramulosi,’ etc., Soldani, 1780, 
Sagqio Orittografico, p. 112, pl. ix. fig. 56 c. Zool. type : ? 
Recent j Mediterranean. 

Recent ; Norwegian coast. 

SERIES II.-SUBAPICAL 0 GTOROWTHS (page 505). 

Group No. &-Tubules apart or in circles. Figs. 24 & 25. 
38. 

39. 

‘ Polymorpba oviformia, pjriformia, oliviformia,’ etc., Soldani, 
1791, Testaceographia, vol. i. pt. 2, p. 116, pl. 121. figs. ii, 
kk, mm, nn, 00, and p p .  2001. type: P. gibba, #Orb. 
Recent j Mediterranean. 
‘Testae incerts sedis,’ Terquem, 1878, MQm. SOC. (fkol. France, 
s8r. 3, vol. i. no. 3, p. 47, pl. iv. (ix.) figs. 41 a, b. Zool. 
type : Near P. gibba, d’Orb., but having the surface wrinkled. 
Pliocene ; Island of Rbodes.-Figs. 24 a, b. 

fig. 24. 
of Rhodes.-Fig. 25. 

40. Quttulina racemosa, Terquem, 1878, ibid. p. 46, pl. iv. (ix.) 
Pliocene ; Island Zool. type : P. problenra, d’Orb. 
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SERIES 111. OUTGIIOWTT~S ON TEE GENERAL SURFACE (page 505)  

4 1. 

42. 

43. 

41. 

45. 

46. 

47. 

Group No. ?.-Regulur or irregzilnr. Figs. 26-29. 
‘ Polpinorpha subovali‘i,’ etc., Sold mi, 1791, Testaceogmphia, 
vol. i. pt. 2, p. 114, pl. 11.5. fig. P : pl. 127. figs. I,, 31 ; p. 118, 
pl. 128. fig. N; pl. 129. tip. ee,.qg, hh. Zool. t Jpe :  P.coni- 
munis, d’Orb. Recciit ; Afcditerranean. 

Polynaorpbina fubulosa, Jon-s, Pdrker, and Bradr ,  lSGS, 
Monogr. Crag Fornm. (Pd .  Soc.),pl. i. fiq. 73. 
P. gibbn. d’Orb. Pli xwir ; S Iffolk-Fig. 26. 
Globitlinn ovifortnis, Terquem, 1878, R16in. So?. Ghol France, 
s4r. 3, vol. I. 110. 3, p. I!$, pl. iv. ( ix . )  fig. 11. Zool. tjp” : 
P. rotundata ( B  irn ). Plioceiie ; IIlniid of R 10 Ics.--Pig. 27. 
‘ Polyinorp’in corculn S ~ ~ I ~ O H S , ’  Soldmi, 1791, Testnceogrcipliia. 
vol. i. pt .  ‘7, p. I l a ,  pl. 10:).  fig^. IT, I. Zool. typ.: P. Zucterr 
(W. 6c J.) liecent : Aletlitcrr~llcnn. 

Aaphniiulaiia ~Iunaboldtii, ZborLewski, 1831, Nouv. M&m. 
Soc. Imp. Nat. Moscou, I 01. 111. p. 311, 111. xuvtii. fig. 1 a.  
Zool. type : P. con7twrcizis, d ’ 0 1  b. 

Po~!j?72or~ikcnn solctlula, Tcrquem, 1878, ilIbtri. Soc. GSol. 
France, 66r. 3, b i l l .  i. no. 3, p. 40, pl. iii.  (v i i i . )  fiq. 33 
Zool. t y p e :  P. ladten (IV. & J.). Pliocene; I h l d  of 
Rhod es .--Pig. 2 ’3. 

Ctiapnian Collection, K. Zool. type : P. gzctfn, d’0rb. 
Gault ; Follicstoiie. & v e d  short, r o u n d d  tuberdcv 
disposed ovcr the grneral surface.--Fig. 29. 

25001. type 

Tertiary ; S.W. Etiwia 

SERIF,.? Iv. &fARGIXAL OR PEFLlP€€ERAL OCI’GROWTIIS (page 506) 

Group No. 8.-Regulur o r  i w g u l n r  ; shell f ree  or attached 

48. Polyniorphilza corntnunis, in part, Parker a i d  Jones, 1857. 
,4nn. Mag. S a t .  Hist. wr. 2,  TO^. xix p. 253, 111. x. figs. 25- 
27 ; and as P. Zactm, bar. rzibidosa, Parker  i d  Joues, 18ti.5, 
Phil. Trauq. \oI .  135, 1’. 362, pl. xiii. fig$. 52 u-c. Zool. 
type : Y. H i ~ n i b o l J t z i ,  Bonieiiiann. lleceiit j coast of Piu- 
niark.--Figs. YO a, b, c .  

49. Polymorphina gi6ba (fi-tulose form), Brady, 188 4, Clial!. 
Reports, vol. IH. 13. 562, 111. Ixiii. fig. 16. Zool. type: 
p .  gibbn, &Orb. Reccnt.-Fig. 81. 

FJKS. 30-37. 

LIEN. J0UEN.-ZOOLO@Y, VOL. XXT. 42 
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50. Polynzorphina uibba, Gobs, 1894, Kgl. Vet.-Akad. Handl. 
vol. xxv. uo. 9, p. 55, pl. ix. fig. 522. Zool. type :  P. gibba, 
d’Orb. Recent j Coast of Norway.-Fig. 32. 

61. Misilus apuaf i fer ,  Montfort, 1808, Conch. Syst. vol. i. p. 294, 
7 4  genre. See Ann. Map. Nat .  Hist. ser. 3, vol. vi. 1860, 
p. 345. Recent ;  Medi- 
terranean. 

52. ‘ Polyrriorpha corcula spinosa,’ e tc  , Soldani, 1791, Testaceo- 
graphia, 1-01. i. par t  2, p. 114, pl. 109. figs. GI-, m, L ;  pl. 110. 
figs. N, s ; pl. 111. figs. s, a a, c c, d d. Zool. type : P.gibba, 
d’Orb. Recent ; Mediterranean. 

53. Polynzorphina gibba (fiululose form), Wright, 1886, Proceed. 
Belfast. Nat. F. Club, 1884-85, Appendix, 1886, p. 324, 
pl. xxri. fig. 11. Zool. type :  P. gibba, $Orb. Recent ;  
Belfast Laugh.-Fig. 33. 

54. Polynzorphina concaua, Williamson, 1858, Recent. Foram. 
Gt. Britain, p. 72, 111. vi. tigs. 151, 15.2 j refigured by Bradv, 
Parker, & Jones, 1870, Trans. Linn. Soc. vol. xxvii. p. 236, 
pl. xl. figs. 32, a, 6. Zool. type : P. lactea (W. & J.). Recent ; 
Biitish coast.-Fig. 34. 

55. Polyrnorphina coneava, R. Jones, Monogr. Crag Foram. 
Part 11. 1895, pl. v. fig. 22 (Millett’s Collection). Zool. 
type  : P. lactea (W. & J.). 

56. PoJynzorphina colzcavn, Tar. dentintarginata, Chapman, 1894, 
Quart. Journ.  Geol. Soc. rol. 1. p. 717, pl. xxxiv. figs. 14 a ,  b.  
Zool. t y p e  : P. lactea (W. & J.). Lower Greensand; 
Surrey.-Outgrowth a shrlly capsule surrounding the  initial 
test, lengthened and acuminate a t  the oial and abortll extre- 
mities, t h e  edge finely acerate. The whole of the capsule is 
septate, divided into about five chambers. The surface of 
attachment, together with the  initial test, is perfectly flat 
and smooth.--Figj. 35 a, b. 

57. Polymorpkina Orbignii (striate-fistulose specimen), Brady, 
Parker, and Jones, 1870, ‘Trans. Linn. Soc. vol. xxvii. p. 244, 
pl. xlii. fig. 38 m. Plio- 
ceue j Suffoik.-Fig. 36. 

58. Polynzorphzna comnpressa (fistulose form), Brady, 1884, Chall. 
Reports, vol. ix. p. 566, 111. Ixxiii. fig. 17. zool. t j p e :  
2’. conipressa, <Orb. Recent.-Fig. 37. 

Zool. type :  P. lactea (W. & J.), 

Pliocene ; 8uffolk. 

Zool. type : P. regina, B., P., & J. 



SERIES V.-MIYED OUTGROWTIIS (page 507). 

Group No. 9.-L4picd, subapicnl,  Afaryinal,  Jc. 
Figs. 38-42. 

59. ‘ Polytuorpha corcula, spiiiosa,’ etc., Solilani, 1791, Testacco- 
graphia, 1-01. i. part 2, p. 114, pl. 109. fig. K ;  p. 1 1 4 ,  pl. 110. 

pl. 121. figs. h h, 11. 2001. type: P. gibba, dOrb., etcl. 
Recent ; Mediterrauesn. 

60. Polyinorphina tubulosn, Joiiey, Parker, and Brady, 1866, 
Monogr. Crag Foram. (Pid. Soc.), pl. i. fig. 70. [See also 
reproduction=P. Orbbpci,  Bmdy, Parker, & Jones, 1570, 
Trans. Linn. Sac. vol. xxvii. p. 24h, 111. slii. fig. 3Sf.1 Zool. 
type : P. gibbcr, d’0rb. 

61. Polyinorphina Orbip i i ,  Rmdy, Parker, and Jones,  1870, 
Trans. Linu. Soc.. vol. xxvii. p. 244, pl. xlii. fig 38 e. Zool. 
type : P. nn.ytksta, Egger. 1tecent.-Fig. 38. 

62. Globulina oviformis, Terquem, 1878, Mdm. Soc. Gr:ol. France, 
s6r. 3, vol. i. no. 3, p. 46, pl. iv. (ix.) fig. 12. Zool. type: 
P. rotundata (Born.). Pliocene ; Islaud of Xhodes.- 
Fig. 39. 

63. Aulostonaella clorsigern, Costa, 1556, Atti Aead. Poutaniaiia, 
vol. vii. fasc. 2, 11. 281, pl. xviii. figs. 2 0 4  A, B. Zool. type ; 
P. soror in,  Reuss. 

64. Apaopterina Orbignii, Zborzewski, 1834, Nouv. MBIKL Soc. 
I m p .  Nat. Moscou, vol. iii. p. 311, pl. 28. fig. 2 6 .  Zool. 
type : P. lactea (W. &. J.). Tertiary ; South-West Russia. 

65. Globuliiza gibba, Terquem, 1882, Mhui. Soc. G601. Frauccd, 
sBr. 3, vol. iii. M6m. 8, p. 180, pl. xiii. fig. 22.  Zool. type: 
P. gibba, d’Orb. 

66. Polynzorphina korrida, Wright, 1875, Rep. & Proc. Belf, 
Nat. F. Club, vol. for  1873-74, Appendix 111, 1873, p. 85, 
PI. iii. fig. 15, Zipper 
Cretaceous ; North Ireland. 

67. Polymorphina OrbignLi, Erady, Parker, and Jones, 1870, 
Trans. Linn. SOC. vol. xxvii. 11. 244, pl. xlii. fig. 3 8 i .  Zool. 
type : P. hirsuta, Reuss. liccent ; English Chaunc1.- 
Fig. 41. 

68. Polymorphina lactea, var. Jislrilosn, \Y~llinmson, 1853, Rev. 
Foram. Gt. Brit. p. 76, 111. vi. fig. 150. Also figured : t ~  

P. Orbigi~ii by Brady, Parker, and Jones, 1870, Trans. Linn. 

figs. 0, Q ,  B, T ;  p. Ilk, p1. 111. figs. Y, Z, b b ;  p. 116, 

Pliocene ; Suffolk. 

Tertiary ; Cmnitella, Cdlabria. 

Eoceue ; Septeuil, near Paris.-$’ig. 40. 

2001. type: P. lactea (W. & J.). 

42” 
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8oc. vol. xxvii. 11. 244, pl. xlii fig. 35 d. 
prassa, d'0rb. 

Linn.  Soc. vol. xxvii. p. 241, PI. slii. fig. 35.j. 
P. rotundata (Born.). 

Zool. type :  P. c o w  

69. Polymorphina Or6ignii, Brady, Parlwr, and Jones, 1870, Trans. 
2001. t y p e .  

Recent ; Coast o f  Britain. 

Pliocene ; Sufo1k.-Fig. 42. 
- 

TABULAR SYNOPSIS of the  Fistulose Polynzorphince, showing 
the relative proportion of the  several Species t o  t h e  Groups 
or Varietiefi described above ; and arrauged on t h e  basis of the 
foreqoinq catalogue. 
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Notc.-The asterisks indicate occuiwncc and relative abiindrtnce. 

TTaricties :--1. dammcornis, Rcuss ; 2. coronuln, nov. ; 3. a c w  
plrtcenta, nov. ; 4. horrida, IEeuss ; 5.  yacenzosa, nov. (1-5: 
Series I, apical growths): 6. circularis, nov. (Series 11, sub- 
apical) : ?. chflusa, nov. (Series 111, diffuse) : 8. nzniyinalis, nov. 
(Series 1'7, marginal)  : 9. coniplicafa, nor. (Series V, ~nixed). 

It will of course be obvious that, in inany cases, these varietal 
names will have to  be applied t o  more than one species of the  
genus, since t h e  latter, as a whole,  show^ a strong tendency to  
take on oue or more of these redundant Estnlose outgrowths. 

From this Table it is  evident that Polynzorphina gibba supplies 
by far t h e  greatest number and t h e  greateat variety of cxogenolls 
growths in  this genus ; in fact, showing examples of each kind. 


