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11EP0RT ON THE DIATOMS OF THE ALBATROSS 

VOYAGES IN THE PACIFIC OCEAN, 1888-1904. 

By Albert Mann. 

[Assisted in the bibliography ami citations by P. L. Kicker.] 

INTRODUCTION. 

The paper here offered is a report of the diatoms found in the sea 

dredgings and soundings of the United States Bureau of Fisheries 

steamer Albatross, which covers all the material collected and avail- 

able up to January 1, 1005, exclusive of what is embraced in a short 

report already published by the author.® 

The preliminary work was done in the Smithsonian Institution, 

Washington, D. C., during the winters of 1809-1900 and 1904-5. The 

crude material, as a rule bottled and preserved in alcohol, was first 

examined under the microscope, using magnifying powers ranging 

from 23 to 500 diameters, so as to discover which gatherings gave 

promise of affording dialomaccous material. In very many cases no 

trace of diatoms was discoverable. The gatherings thus selected were 

then prepared for more accurate investigation by methods that are 

briefly described as follows: 

The mud is first passed through a sieve of bolting cloth with a mesh 

of about one thirty-second inch, so as to strain out large pieces of for- 

eign material, such as bits of animal tissue, fragments of shells, etc. 

The alcohol is then eliminated by washing in filtered or distilled water 

in a glass beaker and decanting of the liquid after all solid material has 

settled. The mud is next boiled in a beaker with concentrated com- 

mercial hydrochloric acid for one-half hour. The acid when cold is 

decanted and the residue washed with water to get rid of the resultant 

salts. The material is then boiled in concentrated commercial nitric 

acid for fifteen to thirty minutes and again washed. This suffices in 

aPrnc. I'.-S. \nl. Mux. 16: 3IW-312. 1894. 
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many instances to destroy all organic matter and to prepare for the 

further step of separating the diatoms from coarse sand, Iiadiolaria, 

etc. Often, however, a third treatment is necessary, especially where 

the percentage of organic matter is high and where clay is present. 

The third boiling is in concentrated commercial sulphuric acid. As 

much water as possible is extracted from the mass by careful decanta- 

tion and removal of the last drops with a pipette. The acid is then 

slowly added, the quantity being about ten times the volume of the 

mass, and the whole is boiled in a porcelain evaporating dish over a 

sand hath for one-half hour. At the expiration of this time powdered 

potassium chlorate is slowly added to the boiling acid until the black 

color gives place to a gray or yellow. Very thorough washing follows 

this to remove the last trace of acids and salts. In those instances 

where a fine siliceous flock is present, this can be removed by bringing 

the washed residue to a boil in a solution of soap, made by adding 

about 5 per cent of a saturated alcoholic soap solution to distilled 

water. The soap water holds the flocculent matter in suspension and 

allows its removal by decantation. As, however, very delicate forms 

like Chaetoceros, Nitzschia, etc., are liable to be lost by this method, 

it is to be used only where unavoidable. 

The coarse sand, Radiolaria, and like impurities are now removed 

by rotating the material in a glass evaporating dish. By quickly 

revolving the lowest point of the dish in a small circle of, say, one-half 

inch a peculiar motion is given to the contents, on account of which 

the large sand and other coarse ingredients collect in a mound at the 

center, while the diatoms are held in suspension. The liquid is quickly 

poured off from the sand, the process being repeated until the sand 

is found under the microscope to be free from diatoms. The cleaned 

diatoms are then preserved in bottles in a 40 per cent solution of 

alcohol with distilled water. 

In the preparations accompanying this report the diatoms were 

picked up separately with a mechanical finger from strewn masses of 

the cleaned material and mounted singly in the proper medium, gen- 

erally Canada balsam. They are attached to the cover glasses of the 

preparations by a delicate film of acetic-acid gelatin, and so placed 

as to occupy the center of a minute ring of inilia ink spun on the glass 

slide. 'I his mounting each specimen separately as a labeled prepara- 

tion, although involving much labor, was the only satisfactory method 

of rendering available for future examination the forms herein 

described. Strewn slides of diatomaceous material containing cer- 

tain species, like the II. L. Smith type slides and most of those of 

Cleve and Moller, are valuable; but every student consulting these 

for identification must have felt the great inconvenience and uncer- 

tainty of hunting among a mass of mixed diatoms for a certain species, 

the exact appearance of which is, under the circumstances, not 
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known. Only when each species is mounted by itself an<l in such a 

position on the slide as to he instantly found under the microscope 

can diatom preparations he considered worthy to be compared with 

other scientific specimens of reference. 

In addition to these preparations of single forms, representing each 

species found, this report is accompanied by a series of group slides 

of selected forms. Kach of these preparations has from 10 to 100 

diatoms, arranged in rows on the cover glass or massed in the center 

of the india ink ring. Their purpose is to afford a type gathering of 

each of the more important diatomaceous dredgings and soundings 

examined. 

As has been remarked, a large number of the Albatross gatherings 

were found to be destitute of diatoms. Xaturallv. these barren sam- 
fc- f 

pies included most of those obtained at grea-t depths, say 1,200 fath- 

oms and upward. There are, however, many cases where deep 

dredgings were particularly rich in diatoms, as, for example, station 

3<>07, having a depth of 9X7 fathoms, and 3712II, at 1,744 fathoms. 

It was also found that a considerable number of the gatherings made 

in shallow water and at points where diatoms would naturally be 

looked for contained no trace of them. It would certainly be a mis- 

take to infer from the absence of diatoms in most of the deep-sea 

gatherings and in many of those from shallower places or from the 

sea surface that none were present at these points. In many 

instances their absence is to be explained by the methods by which 

these gatherings were made. It is evident that devices perfectly 

adapted to securing larger forms of animal and vegetable life may 

fail completely to retain any specimens of these very minute plants. 

The modes of making the gatherings, the way they are brought aboard 

the ship, and the process of assorting the contents would often elimi- 

nate all traces of the diatoms, at least of all forms that grow without 

attachment to other bodies. Diatoms are to be found in richest 

quantity in the upper and lighter layers of mud of the sea bottoms, 

and those on the surface of the sea can be secured only when a special 

appliance is attached to the tow nets. As a consequence, a large 

majority* of the gatherings now in the possession of the I . S. 

National Museum are destitute of diatoms, although many of them 

* were made at points where with different methods rich supplies could 

have been secured. The cruise of the Albatross under Dr. Alexander 

Agassiz, just completed, is reported, however, to have resulted in 

obtaining an unusually rich supply of the diatoms. 

I have tried to supply this deficiency of diatomaceous material in 

some of the dredgings by examining the contents of the stomachs of 

animals, chiefly liolothurians, taken at these points. This is, how- 

ever, a very partial and unsat isfactory substitute. The stomach con- 

tents arc generally rich in diatoms, so far as number of individuals 
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is concerned; but as the diatoms would find their way into the atom- 
^ 4' 

achs of these animals only in connection with the grosser material 

on which they feed, the forms thus secured would represent only 

such as happened to be mixed with or attached to their food. A 

host of other forms, on or in the sea mud in that vicinity, would 

therefore be missed entirely. 

As our Government, so far as I can learn, has not, previously at 

least to the last cruise just mentioned, made any special effort to 

collect the diatoms, in connection with its general gathering of other 

organic forms, I think it will be opportune to point out here the 

great importance of this work being thoroughly carried on in the 

future. The Diatomaceae are not only equally worthy of investiga- 

tion with other forms of plant and animal life as inhabitants of the 

ocean surfaces and beds, but they have a unique value, shared by 

no other forms, for determining important questions regarding the 

extent and direction of ocean currents and the origin of the materials 

composing the sea bottoms. This comes from several peculiar cir- 

cumstances affecting the diatoms: The first is the indestructibility of 

their siliceous remains; whence it results that, unlike most aquatic 

plants, they are not subject to decay, those which were formed cen- 

turies ago being as well preserved as those of this year's product. 

This is also t rue of some other organisms, as the Radiolaria and the 

siliceous parts of sponges. But, second, the diatoms differ from these 

in being as a class of such extreme minuteness as to be readily trans- 

ported by even quite slow ocean currents or surface drifts from their 

places of origin to remote points and finally sifted down upon the sea 

bottom. No other organism of permanent structure has any such 

transportability. Both of the foregoing facts, however, would be of 

little importance for the purposes mentioned were it not for the third 

circumstance, that the Diatomaceae constitute an enormous group of 

plants containing somewhat above 4,000 well-known species. Many 

of these are exclusively fossil, and are therefore derivable only from 

those localities on the land where the geological stratum in which 

they occur crops out and is subject to u weathering" and other 

methods of detrition, resulting in carrying these forms into streams 

and rivers and finally into the sea. Other forms, fresh water as well 
i* 7 

as marine, are peculiar to certain localities; and, in point of latitude, 

there is a tropical, a temperate, and a frigid flora among the diatoms 

as well as among the phanerogams. So that when the siliceous re- 

mains of these species are discovered on the sea bottom or in sur- 

face gatherings there are trustworthy data available for determining 

their place of origin and consequently the direction and extent of 

the currents or drifts by which they were transported. A proper 

tabulation of the species found at the different stations would be, 

for these reasons, an exact means of tracing ocean currents, and in 



MANN DIATOMS OF THE ALBATROSS VOYAGES. 225 

many instances of determining the origin of the materials composing 

the sea bottom in which thev were found. 4 " 

The investigations here reported are of value for the purposes just 

mentioned mainly as a means of illustrating the necessity of wider 
O i 

and more thorough work in this line. Nor can these valuable results 

be secured unless methods particularly adapted to securing diatoms 

are added to those commonly in vogue in sea dredgings and surface 

gatherings. As both the expenditure of time and the expense inci- 

dent to combining these researches with those already being carried 

on would be insignificant compared with the results to be obtained, 

it is reasonable to hope that the necessary measures will be taken. 

In the body of this report there will be found many references to the 

service the diatoms are capable of rendering in the determination of 

sea currents and of the origin of sea bottoms. A few examples may 

be cited here. In the United States cable survey from California to 

the Hawaiian Islands and return," a long series of soundings from the 

stations numbered 20551! to 3202II were found to be very rich in the 

rather uncommon quadrate variety of JHddidphiajariis (Ehrenb.) Van 

Ileur. They constitute a practically unbroken series beginning 

with station 2912II in latitude 155° 5S' 30" W., longitude 22° 1S' 00" 

N., running westward to the Hawaiian Islands and on the return 

voyage eastward ending at about the starting point, namely at station 

301 SI I in latitude 155° 57' 30" W., longitude 21° 50' 00" N. This 

form, therefore, is as truly a local species at this part of the sea as any 

phanerogam is of a terrestrial locality. And this is confirmed by one 

of II. L. Smith's type slides, No. 590, equally rich in this variety, 

which he says came from the " Tus'carora soundings south of Sand- 

wich Islands in 1,468 fathoms," a depth duplicated by several of the 

soundings in the series just referred to. Similarly on the outward 

voyage at station 2017II a sounding was made containing, in addition 

to the quadrate B, favus already mentioned, a number of other 

diatoms, as Cofteinodiscus nodidifer Jan., Navicuhi as pern Khrenb., 

Navicula lyra Ehrenb., Nmimia splsndida Greg., IlemUllscus cunel- 

formis Wallich; and on the return voyage at station 301311 these 

same diatoms were found. The two stations differ in latitude only (>' 

30" and in longitude only 5' 30". This locality is t herefore character- 

ized by the foregoing combination of species, Dover ^ speaks of llid- 

dulpliia robertsiana (Grew) Dover as quite rare and coming from 

Pacific soundings 20° 10' 00" N. and 15NV I f 00" \\etc. I found it 

in large quantit ies at 21° 21' 00" N. and !57° 00' 00" \\ namely, at sta- 

tion 2920H. So also IJoyer discovered his ll'iddulpft'm kit-lit)) on the 

coast of California; and it. is abundant in the soundings of station 

"Townfi^ml, 11. Dml^iniss :in*i othrr ivmnls ni tin l\ S. I ish I'otiimi^itHi 

steamvr Albatross, Itcp, l\ S. lomui, ImsIL 1900: :»S7 1 ■ K) 1, 

6Pmr. AfwL i^hila. 1900: 707. 1001. 
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450511 made near the mouth of Aptos Creek in Monterey Bay, Cali- 

fornia, in 10 fathoms. Jluldulphia pa pill at a (Or. & St.) Mann, is not 

infrequent at station 20201T that is, near the west coast of the 

Hawaiian Islands. The original specimen was discovered in the fossil 

deposit at Oamaru, New Zealand; but two subsequent linds of this 

rare diatom, one bv Grove and one mentioned bv Schmidt," were made 
r i- »■ t 

in the same vicinity as station 2920T1. A solution of the question of 

origin of these forms at tbis point of the sea bottom, to which they 

were necessarily transported (the depth being 570 fathoms), would 

doubtless be of interest. 

Many species first found iii Bering Sea and showing their origin in 

their names, as ('oceanm* a ret tea Cleve, have been rediscovered in 

these investigations at the type localities. References to these coinci- 

dences will be found in t lie text of this work under the several species. 

Though not included in the work here reported, I wisli to mention 

another case recentlv brought to mv notice which illustrates the value 
1- " h 

of diatoms in determining locality on the sea bottom. In the cable 

survey of the I . S. st eamer AYm a series of soundings was made over 

a long belt of sea bottom between the islands of Guam and Luzon 

which Ifind are full of the gigantic ('oxcinodtxcux rex Wallich, a diatom 

by no means common, hut found here in such enormous quantities 

that the gatherings are often a pure siliceous mass of the remains of 

this one species. This belt is over 3,000 miles long east and west and 

of unascertained width, perhaps 20 miles or a little over. On the 

return voyage, whenever the ship's course entered this belt great 

quantities of this diatom were again secured. Thus, for example, at 

survey station 740, latitude 14° 2-1' 00" longitude 135° 31' 00" E., 

2,7SX fathoms, the material is practically pure ('nscitiodixai.* rtx- 

Unquestionably such enormous quantities of this single diatom must- 

have been transported to this belt of sea bottom by long-continued 

and constant currents; and it would therefore be quite possible, bv 

the study of soundings and especially of surface gatherings made in 

the future, to determine tlie origin of this vast supply and conse- 

quent ly the trend and extenl of the transporting current. 

In connection with more thorough and extensive work upon the 

diatoms for the purposes already mentioned, the Government would 

be doing valuable service in adding to the supply of available and 

trustworthy literature on the 1 )iatomaceae. Probably no depart- 

ment of botany is at the present time in such dire confusion and sup- 

plied with such meager literature. Many of the authoritative works 

on the subject were long since out of print, and are either not procur- 

able at any price or so expensive as to make impossible the systematic 

study of these plants by new investigators. A scries of good works 

easily procured would be ji stimulus to further study. As in all 

" Schmidt. ,\tlu* jtL jt;:. 1NJH. 
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special departments of science, the demand for such literature would 

be limited. But where properly prepared it would be, unlike some 

forms of scientific literature, permanently authoritative. Many 

of the works referred to in this report date back to a period of fifty or 

more years ago, vet remain to-dav of the highest value; whereas 

scientific investigations in other fields, prepared at that date with 

equal care and skill, are to-day antiquated and worthless. 

On account of this scattered and unsatisfactory character of the 

literature upon this subject, there is some hesitation in publishing 

the identifications that follow, and in one or two cases in naming 

the new species here figured and described for the first time. Nearly 

every work of any merit on this subject has been consulted for this 
t-1 1 J 

report (see appended list ); but if, as is likely, errors have crept in, 

their correction will be gratefully acknowledged by the writer. 

In the following list of genera, and species the authors quoted are 

those who first formed and applied the names now given. But in 

many instances subsequent investigators have so modified and recon- 

structed the original conceptions as to entirely change their appli- 

cation. There are a few instances in which the development of a 

peculiar genus concept has been the gradual product of many inves- 

tigators, who have more or less perfected the genus as it now stands. 

It would be practically impossible to give credit to all these scien- 

tists without going into the subject of nomenclature beyond the lim- 

its of space justified in a descriptive report of this kind. In such 

instances reference is therefore made to such works as contain an 

accurate and thorough history of this development. Thus, for exam- 

ple, the genus Coscinodiscus was formed by Khrenberg in 1S40, but 

included many forms now classed elsewhere, while it excluded some 

forms now recognized as members of this genus. Rabenhorst, Greg- 

ory, Greville, W. Smith, Van Ilourck, Grove, Grunow, Hat tray, and 

others have helped to modify and correct the original boundary of 

Ehrenberg's ctinception. 

From some genera all the original species have been removed, the 

name still being retained "emended" for a group of diatoms w holly 

different from that to which it was originally applied. This method 

of work will hardly meet with the approval of present systematise. 

A careful examination of the original publication and application of 

all genera of Diatomaeeae will be necessary before their classification 
H" * 

can be placed on an enduring basis. 

A critical study by Mr. Kicker of the literature bearing upon 

the types of over one hundred genera included in this report has 

demonstrated the impracticability of extending this work to include 

all the generic names here considered, as the time required would 

seriously delay the publication of the report. The traditional appli- 

cation of the generic names has therefore been followed in the 
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majority of cases, the few changes made being on account of an 

earlier known valid name or homonym. 

In syaonymy, also, both as to genera and species, a strictly exhaust- 

ive list has not here been attempted. There are instances where 

the horde of synonyms would be so great as to become most mis- 

leading unless accompanied by extensive explanations. Thus, this 

same genus Ooscinodiscus is wholly or partly synonymous with Sym- 

bolophora Ehrenb., Endyctia Ehrenb., Odontodiscus Ehrenb., Hetero- 

stephania Ehrenb,, Cestodiscus Ore v., Cosmiodiscus Grev., Stoschia 

Jan,, Janischia Grim., Micropodiscus Grun., Willemoesia Castr., Eth- 

modiscus Castr., etc. To enter into a discussion of the intersecting 

boundaries of all these untenable genera and discuss the reasons for 

their abandonment would be quite foreign to the purpose of this 

report. With species the synonyms are even more abundant. Thus, 

for example, Actinoeyrfus' ehrenbergii Rail's has somewhat over 120 

synonyms. Manifestly to give in full this and similar lists in a 
i t- CT1 

work of this kind would be to obscure rather than to aid the pur- 

pose here in hand, namely, a report of the Diatomaceae found by 

the steamer Albatroftx. Therefore, as has been stated, a strictly 

exhaustive list of synonyms has not always been attempted. In a 

few instances where the number is abnormally large the writer has 

omitted those which are so trivial and obscure as to give no promise 

of being useful in the future study of these plants. 

The generic and specific names assigned are given according to the 

rules now generally prevailing in botanical nomenclature. This has 

necessitated in some instances the substitution of obscure and inap- 

propriate names for those universally known and recorded among 

living diatomists. The writer feels it to be a grave misfortune, for 

which some remedy should be found, that no alternative is provided 

in these cases. At this time, when the much-needed systematizing 

of our nomenclature is being attempted and drastic measures are being 

taken to that end, it should be possible by the concurrence of liv- 

ing diatomists (the number of whom is not great) to agree to the 

preservation of a few classical names, and especially the names of 

certain genera by making them exempt from these changes. This 

would save the most valuable works of the science from being unin- 

telligible to future students, and would in no wise interfere with the 

application of strict rules to new cases in the future. The genera 

and species needing this exception are so few as to make this sugges- 

tion wholly practicable, and the writer sincerely trusts that some 

scheme will be devised to retain certain names universally known to 
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the science which have been set aside in this work for the first time. 

Thus would be preserved the old name Pleurosigma for Gyrosigma; 

the old name Aulacodiscus for Tripodiscus; the old name Arach- 

noidiseus for Hemiptychus; the old name Rhabdonema for Tessella. 

It is little short of vandalism to call that universally known diatom 

Pleurosigma anguhitum by the hitherto unknown compound here 

applied to it, Gyrosigma tkuringicum. 

The large number of citations to diatom literature in this report, 

together with the many taxonomie questions involved, have de- 

manded a most careful review of the manuscript. This has been 

undertaken by Mr. P. L. liicker, of the Department of Agriculture. 

The task has been accomplished with such accuracy and thorough- 

ness as to greatly increase the value of these portions of the report. 

In expressing here my (hanks to Mr. Kicker for his able cooperation 

I wish at the same time to state that I hold myself alone responsible 

for any errors in identification or any untenable positions in tax- 

onomv that mav here occur. 
&' 

The long list of stations at which the material obtained has been 

found to be destitute of diatoms is here omitted. The appended list 

of stations will be found to give the exact location of each station by 

latitude and longitude, the sea temperature at the surface and at the 

bottom, the depth in fathoms, the character of the sea bottom, and 

the general position along the coast. By referring in this table to 

the stations mentioned under each species all the available data 

regarding any diatom or any diatomaceous gathering can be secured 

without the text being cumbered with repetitions. 'I here is also 

added a full bibliography of works used in preparing this report. 

The purposes of these investigations have been three: 

First. That of contributing to the systematic study of this group of 

plants. 

Second. That of affording a collection of carefully identified speci- 

mens of all species here enumerated, including the types of all new 

species herein named, for the use of future investigators. This has 

been placed at their disposal in the United States National Museum. 

Third. That of calling attention to the value of further investiga- 

tions in this field for the purposes previously discussed—namely, for 

throwing valuable light upon certain meteorological and geological 

problems connected with marine investigations. 

Alhkkt Manx. 

U. S. National Museum, 

Washington, J). (, Mmrh, UM)b\ 
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ANNOTATED CATALOGUE OF GENERA AND SPECIES. 

The following key to the genera included in this report is offered 

merely as an aid in identifying these genera. From a phylogenetio 

standpoint its value is probably small. The arrangement is practi- 

cally that of F. Schutt in Engler & Prantl's Pflanzenfamilien,® the 

changes being mainly the restoration of the earlier names of some of 

the genera in the place of those given by Schutt. Some slight rear- 

rangement has been found necessary, for reasons explained in the 

text, as the placing of Vanheurckia, Kcicheltia, and other genera 

under Frustulia, and the closer union of Actinocvelus with Coseino- 
* %• 

discus. Minor changes in the wording were also required in a few 

places. This general arrangement of Schutt appears more workable 

than that of H. L. Smith/' on which it is partly based. They both 

avoid the fatal difficulty of the classification of Pfitzer,r worked out 

on the basis of chromatophores, etc., of the living cell. Although 

PfHzer's arrangement is of great biological value, its distinctions are 

so uncertain of application to the diatoms as a class, the great majority 

of which are known only in a fossil state, that it can never come into 

general use from a taxonornic standpoint. 

No attempt is made here to carry the classification down into the 

separate species of the different genera. Despite the great industry 

and ability in making keys to the species based on verbal distinctions 

exhibited in the monographs of Cleve, Kattrav, and other diatomists, 

the writer must confess to his inabilitv to use these with anv feeling of 
* *■ W 

security. Verbal descriptions are very valuable, but without accom- 

panying illustrations they are rarely conclusive. The differences 

between species being based on the varied and often immensely com- 

plicated sculpturing of the valves, it is almost impossible to describe 

these differences dearly and at the same time tersely enough to serve 

the purpose of analysis. A good photograph or drawing of a diatom 

will always be of more value for identification than any amount of 

word painting. As it is not practicable to accompany this report 

with figures of all the species here enumerated, copious references arc 

given to works in which satisfactory illustrations are to be found. 

fSYNOPTIl AI, K 

Subfamily I. CENTRICAE. Valve centrally built; that is, arranged in relation to 

a central point or focus rather than in relation to a median line: outline circular, 

oval, or elliptical, sometimes polygonal, rarely crescent-shaped or spindle-shaped; 

neither a raphe, cryptoraphe, nor pseudoraplie present; valve-markings either 

concentric, radial, decussating, or irregular, never pinnate; processes (horns, 

Kpines, etc.) common. 

" PHanzcnfamilicn, A. Engler & K. 1'rantl, Theil I, Abteilinig Hi. Leipzig. iH%. 

6Conspectus Diatomaccae. II. L. Smith, The Lens 1: J-19, 72-03, 101-J57. J872, 

clianst. Dot. Abhand, 3: 1871, 
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A. Valve circular, its surface flat or convex, sometimes hemispherical; zonal 

diameter generally shorter than valval (except in a few species of Melosira 

and Siephanopyxis); spine.s frequent; horns, when present, small. (Dis- 

COIIlEAK.I 

a. Valves circular; not divided into definite sectors by ridges or partitions, 

though sometimes having radial lines of interrupted dashes. (Coscino- 

junckak.) 

a. Frusttlles usually united into chains; each frustulc in zonal view 

short-cylindrical, spherical, or nearly lenticular; zone sculptured. 

(Melosirixae.) 

Chains usually of many frustules; marking of valve either uni- 

form and delicate or with a hyaline or rugose central area 

surrounded hv a strongly sculptured band; no true central 

umbilicus  . . Mehmra (p. 236). 

Chains usually short, of not more than 2 to 4 frustules; valve 

never having a strongly sculptured external part or band; a 

distinct central umbilicus, granular, usually contrasting 

strongly with the rest of the valve and separated from it by 

an evident wavy ridge or line; diameter of the umbilicus 

varying from one-half that of the valve to very minute, in 

extreme cases disappearing: marking of the rest of the valve 

delicate, radially arrange* 1, generally oi the watch-case mill- 

ing pattern; sometimes divided into obscure sectors by radial 

delicate lines   Fodo&ira (p. 240). 

Chains of many or few frustules united to each other by spines; 

zonal diameter of each frustulc equaling or much exceeding 

the valval: no central umbilici is or hyaline area; valve hav- 

ing generally one or more circles of strong marginal or sub- 

marginal spines, (rarely near the center or scattered,) uniting 

the frustules into a chain Stephanopyris (p. 243). 

b. Frustules solitary; zotic narrow, hyaline, or in rare cases obscurely 

dotted; valve circular, surface slightly convex, rarely strongly 

convex, sometimes approaching flat or barely concave. 

(OosciNoru.sciN A K.) 

Valve uniformly marked, with a hexagonal network or with 

beading arranged in radial, concentric, or decussating order; 

no central an a sharply separated from the initer portion and 

striking!v contrasted with it bv difference in character or 1 l h- 

coarseness of marking; marginal spines wanting or minute. 

Valve without pseudonodule near or at I he margin. 

Coscinodisais (p. 246), 

Valve with a pseudonodule near or at the margin. 

Actinocyclus (p. 260), 

Valve with two strongly contrasted area# of different markings; 

a large clearly separated, slightly depressed central area 

marked with network or heading, and a broad encireling area 

or hand marked with network of different sized mesh from 

that of the central area; margin of valve massive; no marginal 

spines Craspedodvtcus (p. 2(54), 

Valve with two strongly contrasted areas; a central area hyaline 

or lightly marked with radiating dotted lines, and a broad or 

narrow encircling area or band strongly marked with radial 

costea or l ines of heading and usually bearing a row of submar- 

ginal spines; a portion of the central area is concentrically or 

eccentrically elevated, so that the valve profile, as seen in 

zonal view, appears undulate Cyclotella (p. 265). 

S'I713—vol 10, p i r>—07 1! 
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b. Valve circular, divided into complete or incomplete sectors by radiating 

ridges or wide hyaline limb*; no horns or prominent, spines. (Actino- 

DI8CKAE.) 

a. Valve partly or fully divided into sectors by radiating ridges running 

from the margin toward or to the center; marking strong: margin 

massively sculptured; no process at the marginal end of the 

dividing ridges; sectors all on one plane. (Xth toimscinae.) 

Valve surface flat or nearly so; radial ridge,* many, the main 

ones reaching the generally rosetted center; more or less 

United to ouch other bv concentric cross lines, therebv giving 

a spider-web sculpturing to the valve; outline of valve 

uniformly circular Jlemiphjckvs (p. 2(5(i}. 

Valve surface often elevated at the center, one valve of the frus- 

tulc more so than I hi'other; radial ridges generally few. rarely 

reaching the center, which is without a rosette; no definite 

concentric lines forming a spider-web pattern, though a shad- 

owy reticulation is sometimes present. Outline of valve 

sometimes polygonal   Stictorfincus (p.2ti7). 

b. Valve divided into sharply distinct sectors by radial ridges uni- 

formly running from the margin to the hyaline central area; small 

but evident spines usually at the marginal ends of these dividing 

ridges; alternate sectors generally depressed; that is, sectors in 

two planes (AcnxorTYOiiN ak) Utinoptychus (p. 2(i9). 

c. Valve sharply divided into sectors by broad hyaline bars or limbs 

running from a hyaline center toward or to the margin, their outer 

ends marked with a minute wart or spine; the hyaline center 

divided into more or less wedge-shaped divisions continent with 

the limbs; spaces between the radiating limbs marked with line 

but closely set beading, arranged in radial or decussating order. 

( AsT K KOLA M PRIN A E.) 

Radiating limbs all of the same width and generally tapering to 

the margin; central area either reticulated or divided by 

straight lines into the same number of parts as the limbs. 

Antcrolam pra (p. 272). 

One of the radiating limbs narrower than the others; limbs not 

tapering to the margin; central urea never reticulated; une- 

qually divided into the same number of parts as the limbs by 

zigzag lines   Antcroinph(iIus ( p. 2731. 

c. Valve circular; surface imperfectly divided into sectors by alternate nndu 

lating elevations and depressions, which are highest and lowest at the 

margin and decrease or disappear toward the center; each elevation 

bearing at its highest point a blunt nipple-like horn, pointing radially 

out ward and upward. (Tiui'odisceae; Tripodiscus i p. 277). 

d. Valve circular or round elliptical; surface marked with two (rarely more or 

only one) large opposite snbmarginal occllae or ringed eyes, slightly or 

considerably elevated above the plane of the valve; valve markings of 

beading, lines, or both, arranged symmetrically with reference to the 

ocellae. (A i:i.ircka E ) Wfsnwi (p. 281). 

B. Valve oval or circular; frustule long-cylindrical, the zonal diameter much ex- 

ceeding the valval; /one made up of a series of rings or imbricated bands, 

without internal septa; frustules united into chains by their valves. (Soucn- 

OIDHAE.) 

Valve in the form of a tall, tapering cone, its apex excentrically placed 

and tipped with a stout, sometimes very long, hollow bristle or spine. 

Rhizosolcnia (p. 283). 
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(\ Frustule a box, with zonal diameter generally shorter, sometimes slightly 

longer, than the valval diameter; valve generally oval, sometimes poly- 

gonal, circular or semicircular; unipolar, bipolar, or multipolar, each pole 

represented by an angle or (in Chaetocerosi by a horn or spine or by both 

angles and horns. ; Biddulpihoidka k ,} 

a. Horns much longer than the frustule, not tipped wilh a claw; fruptules 

in chains; valve circular or oval. ((ii\ KrocEKKA K).f "fwzetoremg t p. 285). 

b. Horns generally shorter than (he frustule; when longer, only slightly so and 

then tipped with a claw. ( Bioih lphikak.) 

a. Valve tripolar to multipolar; angles not bearing dome-like protrusions 

or horns: not. tipped with a claw. (Tkksoniinae.) 

Valve fining; marking distinct; no central erect spine. 

Trigonium (p. 289). 

Valve delicate; marking delicate; a central erect spine. 

Ditylum (p. 296). 

b. Valve generally bipolar, sometimes tri polar to multipolar; each angle 

bearing a dome-like protrusion or a horn; not tipped with a claw. 

   Iiiddulphia (p. 2S)8). 

V alve unipolar, oval; frustule having zonal diameter longer than valval; 

valve massively sculptured, unsymmetrieally elevated. (Isthniiinac.) 

Isthmia (p. 311). 

d. Valve bipolar, tri polar, or quadripolar, each angle having a long vertical 

horn tipped with a claw; or in the bipolar form either as described or 

having the angles of only one valve turned vertically upward into 

short-pointed ends without claws. (Hkmiailinae.) 

Frustule in zonal view not concavo-convex, but having two similar 

valves; valve bipolar, tripolar, or quadripolar, each angle having 

along vertical horn tipped with a claw Ilemiaulm (p. 312). 

Frustule in zonal view strongly concavo-convex; the apices of the 

concave valve being^harply turned up into a short point destitute 

of a claw: center of this concave valve raised into a, strong dome, 

lacking on the convex valve; in valval view (he dome is seen to 

be imperceptibly merged into the rest of the valve, not separated 

from if. by a strong rectangular ridge Ploiaria (p. HIS). 

c\ Horns rudimentary, reduced to low doilies, or wanting: frustule in zonal 

view having a rectilinear outline: internal septa massive, with enlarged 

ends. ( Ana ri.EAK. i 

Internal septa straight, except at the tip. which is sharply bent toward 

(he center of the frustule and enlarged into a bulbous end. so that each 

septum resembles a music note  . . Terpxinoe (p. 314). 

Internal septa not straight, beginning as transverse sepia on the valves 

near their extremities, proceeding vertically downward parallel to the 

zonal axis, then twice bent and extending parallel to the longitudinal 

axis to near the center of the frustule. similar to the internal septa in 

Grammatnphora, the ends straight and moderately enlarged. 

Porpeia (p. 315). 

d. Herns wanting; valve without internal septa, semicircular, broader than 

long: frustule in zonal view cuneate. (Hemidisceae).Ilemidiscus (p. 316). 

D. Valve narrower broad spindle-shaped: ends elevated or knobhed; marking gen- 

erally radial: center of valve usually bearing a massive process, shaped like the 

Greek epsilon and interlocking wilh the process of the next valve, thereby 

uniting the frustules into chains. ( Rutilahi oi i > e a k,i Rutilaria (p. 317). 

* 
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Subfamily II. PENNATAE. Valve not centrally built; that, is, not arranged in 

relation ton mitral point or focus, but rather to a median, line; outline gener- 

ally boat-shaped or rod-shaped, sometimes oval, cuneate, crescent-shy ped. 

or sigmoid; markings generally pinnate or transverse (imperfectly radiate in 

.some species of Campylodiscus); true raplie. or hyaline median line (pseud- 

oraphe), or raphe obscured by lateral wings or keel (cryptnraphe) always 

present; processes i horns, spines, etc.} uncommon. 

A. No true raphe; a hyaline median line (pseudoraphe) present, rarely obscure. 

(Frac.ilauioidkae. ) 

a. Frustules united to form a ribbon or zigzag chain; outline in zonal view 

rectilinear; zone generally composed of separate bands; valve long-oval 

or lanceolate. (Tahkm.akikae.) 

a. Frustule in zonal view unbent; valves not concave and convex. 

(Tabellahiixae. 1 

Valve transversely part it ioned by internal vertical septa; that is, 

perpendicular to zone in zonal view Denticida (p. 318). 

Valve not transversely partitioned (may be transversely undulate, 

species of Gnunmutophora): internal septa parallel to zone in 

zonal view. 

Internal septa massive, generally undulate, approaching from 

either end of the frustule toward but not to the center, leaving 

anonseptate central space which appears in valval view as a 

central oval in each valve; zone hyaline or longitudinally 

doited Grammatophora (p. 319) 

Internal septa delicate, discontinuous, not undulate, inter- 

rupted at three or more places, the nongeptate spaces appear- 

ing in valval view as so many ovals along the valve; zone or 

zonal bands transversely marked TesseUa (p. 321). 

b. Frustule in zonal view bent: one valve concave, the other convex. 

(KsroevMNAE.) 

Valve transversely ribbed, the ribs on one side of the median line 

alternating with those on the other side, the median line therefore 

zigzag; internal sept a on each side of the valve pierced with oval 

openings set in a si might row parallel to and near margins of the 

valve   Entopyla (p. 323). 

Valve transversely ribbed, the ribs on one side of the median line 

cool in nous with those on the other side, the median line therefore 

straight: internal septa on each side of the valve pierced with 

oval openings set in a zigzag row parallel to but distant from the 

margins of the valve (rephyria (p. 324). 

b. Frustule solitary, or united into a fan or forming a spiral band; not forming a 

ribbon or zigzag chain; outline in zonal view rod-shaped or wedge- 

shaped; valve club-shaped, (''Meridioxeae.) 

Zone com posed of separate bands; internal septa pierced by a row of 

large oval openings which in valval view give a stepladder appearance 

to the club-shaped valve CUmarosphenia (p. 325). 

c. Frustules united to form a ribbon or zigzag chain; zone not composed of 

separate bands. (Fka(<ii.ahieak. I 

a. Valve with transverse septa. ( Diatominaei. .. Plagiogramma(p. 325). 

fc. Valve without transverse septa. {Kka«ii.arusae). 

Dimeregramma (p. 327). 

Ii, Frustule having one valve with true raphe. the other with distinct or obscure 

hyaline median line (pseudoraphe), ( Acmn anthoideae. ) 

a. Frustule in zonal view bent, one valve concave, the other convex; outline 

of valve long-oval or boat-shaped. (A ci i x AXTt:KAK).vWintrnfAea (p. 327). 

b, Frustule in zonal view straight; outline of valve broad-oval or nearly round. 

(I'occnneideae) Cocconcis (p. 328). 
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(\ True raphegenerally evident; valve generally tun keeled: if keeled, the raphe 

coincident with keel (Nitzschia). i X \ vicut.oi i>k a k. i 

•a. Valve with evident raphe: keel generally absent. nr when present, without 

heading; markings generally pinnate, (X avici'lka k. ) 

a. Frust ule not wedge-shaped in either zonal or valval view: valve straight 

orsigmoid; never crescent-shaped. ^Xavici'linae.) 

Frustule without internal compartments along the margins of the 

valves. 

Valve without keel, i Xavhtmdak. ) 

Kaphe .straight or barely undulate, its tip* turned toward 

the same side i if i he valve: outline of valve boat-shaped. 

(X.\ VHTI.A K. ) 

Halves of !he raphe not surrounded hy an elevated 

parallel ridge: both ends of each half terminal ing in 

a rounded or elongated head, central and terminal 

nodules of valve round or broadened transverselv. 
4 

A*irtcula i p, 333 t. 

Halves of mplu1 surrounded by an rivaled parallel 

ridge, the ends noi terminating in brads, or rarely the 

outer end o\ rii4 11 half terminating in a round head; 

central nodule greatly narrowed lalerally and pro- 

longed inngiiudinally, thereby separating (lit- two 

halves of the raphe by a ridded spare of from one- 

sixib in fully Iwo-tliirds the length of ihe valve, 

Fnintulia i p+ 3f>9 

Raphe strongly eurved inlo an S. rarely into a C; sides i*i 

valve usually corresponding to the same curve; marking 

uniform over entire valve, of line, rinsely Mlt lines, 

arranged either in iwo series, one transverse and one lon- 

gitudinal. or in three series, one 1 ransverse and the other 

Iwo at angles of 1)0° to eaeh other; lips of the raphe 

turned to opposite sides of the valve, if rYit<)Hi<;M a k. ) 

(hjrtiKiijnm i pt 'M\2 }. 

Valve with keel, i Am lJM!IJK<) 1itOA K. ) 

Kaphe straight, not median.  r { p, 367 l 

Kaphe sigmoid* median Atnphipntrti [p. 368 l 

Frustule with internal compartments al<mg the margin of ihe valve, 

Characters, e\<-ept ihe lateral compartments. ihe same as in 

Xaviculae. (Mast(h;loi,\]-:j     \l<iStu(jloia (p. 368). 

b* Frustule wedge-shaped in both the zonal and valval view: valve 

straight. (Gomphonkminaki domphonema (p. 370). 

f, Frustule wedge-shaped as to its transverse axis, that is, the two 

valvets approaching nearer on one side than on the other; valve 

more or less crescent-shaped. it'occoNHMiNAKJ 

Valve without transverse ribs; raphe evident. 

Valve not strongly asymmetrical; the raphe nearer Ihe median 

line than ihe concave side of the valve; zone narrow, hya- 

line  f Vj crortettia (p. 371 l 

Valve strongly asymmetrical, the raphe much nearer Ihe con- 

cave side of the valve than the median line; zone wide, com- 

posed of several bands, headed..    T, Amphora ( p. 373). 

Valve with transverse ribs: raphe obscure or represented by a form 

of pseudoraphe consistin^ of a continuous how-shaped ridge. 

('tjxfojili itrtt { p. 377 }. 
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b. Valve apparently without raphe. this being obscured by the beaded, 

marginal keel; markings always transverse. (Nitxschikak), 

Xitzschiu i p. 378 l 

D. Raphe hidden in lateral winged keel. (Sukiiielloioeak.) 

a. Valve surface undulated in a series (if transverse depressions and eleva- 

tions  Sph inctocystis (p - 382). 

b. Valve surface not undulat^l in a series of transverse depressions and eleva- 

tions. 

a. Valve outline elliptical, ovoid or rarely long-lanceolate: marked with 

transverse ribs mil, (juiie extending l<> the center, thus leaving a 

hyaline median line; valve surface nearly Hat. rarely spirally 

twisted; keel winged Snrirella (yi. 3831, 

fc. Valve outline nearly circular; ribs ur other markings radial: valve 

surfa^'e saddle-shaped, rarely almost flal; keel not winged. 

CampyindisrHS (p. 38<>). 

MELOSIRA C. Ag. 

MeAoxira (% ^g. Syst. Alg. 8-9, 1824. Kiitz, Bacill. 48, 52. 1844; Sp. Alg. 30. 1849; 

Linnaea 8: 70.1833. Ralfs, Ann. Mag. Nat. Hist., 12: 34fi. pL H. 1843. Thwaites, 

Ann, Mag, Nat. Hist. If. 1: Hi7. 1848, in part, \V. Smith, Hynop, Brit. Dial. 3: 

54. 1850. PriIt'll. Hisl.. Infus. ed. 4. 815. pL ;)./. 7/♦ 18(11. Rabh. Fl. Kur. 

Alg. 1: 7, 37./. 1804. (JriiT. & Henf. Micr. Did. ed. I. 494. pL J7\ f. .> l.'>. 

1883. (Wr. Rep. Voy. t-hall. Hot. 2: 92. pL 21. f. I J, 188<i. Van Heur. Syuop. 

197. pL 1881; Treat. Dial. 438./. pL IS,/. pL JU. /. 

614-624* I894L 111 till, Diat. Alp. 134. pi. l.f.l 9. 1880. 

' hiillonella Bory, 1 )ict Hist. Nat. 7: 101. 1825, not Bory. 1823. 

'Oallionella Elirenb. Infus. Kifi. 1838. De Toiii, Syll. Alg. 2: 1331. 1894. 

Lysigoninm Link; Nces, Hor. Phys. Herd. 4. 18207 OWIeara, Pror. Roy. Irish 

A cad. II. 2: 248. pi. VA'. /. 4. 1875. De Toni, Syll. Alg. 2: 1328, 1894. 

Orthoseira Thwait.es, Ann. Mag. Nat. Hist. 11. 1: 1(>7. 1848. in part. \\\ Smith, 

Hynop. Brit. Diat. 2: 59. 18541, 

Atdacoseira Thwaites, Ann, Mag. Nat. Hist. H. 1: 1117. 1848, in part. 

Parulm Heib. Krit. Overs. Danske Diat, 33. 18fi3, in part. De Toni, Syll- Alg. 2: 

1349. 1894. (!run. Denkschr, Akad* Wien 48": 93. ISS4. rleve, Bill. Sv. Vet. 

Aka<L Ilandl. ln: 7. 1873. 

Two generic names antedate Agardh's Melosira. The first is Lysigonium Link, 

It seems that his type species was one of the then indefinitely lixed algae railed 

Conferva monilifarmh, hill was probably not a diatom. At least Khrenberg so mn- 

teiids.^ Link himself, according to Khrenberg, abandoned the name in 1824. If 

it can be unmistakably proved to have been applied tc 1 a diatom of this character. 

Link's name must replace that of Agardh, The second nunie is <iallinnella (fiaillo- 

nella), given by Bory St. Vincent in 1823. but without definite outline or the 

enumeration of any species. Two years later. 1825, in ihe same work Bory does 

describe two species, G* nttmmttloifks and (!, vionilifnrwix. But in the preceding year. 

1824, Agardh gave the generic name Melosira to these diatoms and described five 

species. This name is therefore valid, unless, as above staled. Link's Lysigontum 

can be (dearly identified with this genus. The genus has been variously divided by 

different authors. The most important attempt at division, a thing desirable in 

itself on account of I,he large number of species in [he genus, was carried oul by \\\ 

Smith,& ba#ed on the analysis of Thwaites.' Smilh accepts the division of this 

« fthrenb. Infus. Kill. 1838. 

/>W, Smith, Synop. Brit. Dial.. 2: 54. lS5(i. 

c Ann Mag. Nat. Hist. II. 1: I(i7. 1818. 
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genus into two, viz: Melosira (Ag.) Thwaites and Orthosira Thwaites, rejecting, 

however. Thwaites's third genus Aulacoseira. Smith defines the hv<i as follows: 

Melosira. Ni Filaments cylindrical, of numerous frustulos, attached or free; frustules 

spherical or suheylindrical, more or less eon vox at the junction surfaces; ' Orlhosira, 

"Filaments cylindrical. of numerous frustules, continuous, attached or free; frusttdes 

and valves cylindrical; junction surfaces plain, line of junction usually spinous or 

denticulated. Schmidt, in his Atlas, and a few other authors liave adopted iliis 

division, but as a general rule the distinctions are felt to be too unimportant and 

inconstant to warrant the change. Many authors, as Van Tleurck. while rejecting 

Smith s division, have made use of these minor differences within the genus for 

subgeiieric classification. The untenable proposal of H. L. Smith to unite this genus 

with Podosira and Hyalodiscus will be discussed under the name Podosira in this 

report. 

Mel o sir a ? coronaria Mann. sp. now Plate LI, kiockks 1, 2. 

Valves consisting of two portions: First, a broad border curving downward, its 

outer half closely punctate with shining granules and its inner half marked with 

fine radiating lines closely set, the line of division between the punctate and striate 

halves being a wavy one; second, a central area raised above the border by a 

cylindrical hoop, seen in the zonal view, 1 his central ar^a being flat and perfectly 

hyaline. In the zonal view of the valve is seen, rising above the curved border, the 

before-mentioned hoop or band, the lower iwo-ihirds of which is cylindrical and 

terminates in a row of small but stout tubular processes equidistant and having blunt 

ends, extending obliquely outward and upward, their bases surrounded by a fringe 

of irregular spines. Between each pair of these processes are one lo three smaller 

ones. The upper one-third of the hoop or band, that is. between the ring of processes 

and the flat hyaline top, is a flaring ornamented rim. The cylindrical lower two- 

thirds of the hoop or hand is covered with minute beading, arranged in regular 

IMine order: the upper flaring one-third <>f ihe hoop or hand is covered with fine 

\ertical lines forming a leaf-like sculpture by each of four or five bonding together at 

the lop. 

Diameter of valve, O.KM mm,; height of valve (zonal viewV 0,2o rum. 

This diatom is certainly generically ihe same as I*orotlLsnut (Pyrtjodixats ?> calry- 

flox Temp. &. Prun/' which is the same as Porodiwttx intortiphts Or, & Si,/> this in 

turn being the same as Pofodiants hirmtltta < i r. St.,<* <iroye and Sinn's specimens 

being the ini^er area of Tempere & Prun/s. it is even closer to what Schmidt 

calls P. mlcyjhm Temp. & liv.d which is misnamed, as his figures 10, II of the same 

plate, called /\ hirstthtn Or, & St. arc Tempere & Prun s type. If. therefore, my 

specimens are to follow the generic assignment of these very similar forms, they would 

bear the name Porodisctts coronaritt# Mann. Hut 1 am convinced that this generic 

name is utterly inapplicable to all these forms, They have nothing in common with 

Crcvillc's genus except the cent nil pore-like area/ As even this disappears in the 

figures <>f J\ calet/jhix, f and in my own specimens, this character, totally inadequate 

in itself, is eliminated and there does not remain any semblance to the Porodiscus 

1 ype. Neither < an ihey be included in Pyrgodiseus Kitt.^ Tempere & 11 run suggest 

this idea by bracketing Pyrgodiseus with their name. Hut Kit ton's genus, with it:- 

central tower-like elevation i whence the name) bearing four enormous spines with 

" Mem. Soe. Phys. et Hist. \al. (lelieva 30 : oO. pi. /» H, tin. 1HXH. 

&,Iourn. ()uek. Micr. <luh. II. 3: t>7. /tL l\ s. 1KK7. 

Op. < it, 14!i. pi. / /. J f. 

d Schmidt, Atlas }>L S.U. 1800. 

?■ rf. Porodiscus Grew Trans. Micr. Soc, l ond. n. s. 11: U:l. ph J, /. t ^ ISU*>. 

/Schmidt, A thus pL f. u. 1S*)0, 

pjourn, Quek. Micr. t'lub II. 2: 17:% ph 14. f. 1-1 nr. IHSo. 
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four more a little lower and alternating, and a ring of smaller but stout spines around 

the basal rim, has a massive and unique aspect to which then1 is no analogy iu ;hc 

forms here under consideration, A very much closer ailinity is found in Melosira. 

Many members of thus genus have a level central area elevated above1 the rim by a 

cylindrical or conical hoop or band. In fact this might almost he said to he charac- 

teristic of the genus. For example, see if. saturnalia Urun/' where even the flaring 

upper rim of the band or hoop, described above, is perfectly paralleled; also M./erox 

Schmidt where the ring of zonal processes is also paralleled. If we also remember, 

we have here to do with small diatoms, /\ caiajfl-os being 0,0(1 to 0.075 mm, and I/. 

roronaria 0.8!i mm. in diameter, we shall see we are well within the average size of 

Melosira. It will perhaps be eventually preferable to construct a new genus for these 

allied forms, especially if other species are found which retain the essential charac- 

teristics of those already known; and this would have the advantage of simplifying 

somewhat the complex group of forms now included in Melosira. Careful attention 

to the description and the figures of J/, coronaria, especially to ihe zonal view, will 

show that it is clearly distinct from the Oamaru or Japan specimens. 

Type in the I\ S National Museum. No, 59011U. from si at ion 2807, (ialapagos Islands, 

April 4, 1888; £12 fathoms, bottom of Globigerina ooxe and coral mud. 

Melosira febigerii (Ijrun.) Mann. 

Podosira JebUjerii (irun. in Cleve & Urun. Sv, Vet. Akad. II and L 17': 11!). 1880. 

Van I [cur. Syimp, pL J2-J4. 188L De Toni, Syll. Alg. 3: 13ti2. I8JM. 

1 see no reason for including this form, nor the others so named in (he above plate of 

Vail lleurck, m the genus Podosira. If that genus is to be defined as il generally is 

(for full details of which see under Podosira in this report), and if Melosira and Podosira 

are to retain any valid marks of distinction, such forms as the above ran not be sep- 

arated from Melosira. In order to avoid repetition in this report, the position of the 

author in this matter must be considered in connection with his remarks under the 

genus Podosira. 

As both Grunow and De Toni observe in the above citations, there is some resem- 

blance between this species and the more robust and coarsely marked P. hormoidrx 

(Mont.) Kiit%.,< a species, by the way, that Montague rightly renamed ifelosira hor~ 

m aides, d 

Found at station XW07, tiering Sea, 

Melosira medusa Mann, sp. nov, Plate L, vuwhk 11. 

Valve with border and central area; the latter about four-fifths the diameter of the 

valve, has in its center a low, rugose, broad knob or boll, the rest of the area being 

thinly spotted with irregular flecks. The border, one-fifth the radius in width, begins 

internally in a row of small, granular, wedge-shaped markings, from the points of which 

proceed fine wavy linos to the margin. A circle separates (his granulated part of the 

border from the outer portion. The latter, three-fourths the width of the entire border, 

is delicately marked with transverse lines proceeding from the points of the granular 

wedges, as above stated, and with finer lines interspersed between them. The linen 

sometimes anastomose, 

Diameter of valve, 0.078 mm. 

An unnamed figure of Schmidt'sf has some resemblance to this species, though it 

seems entirely to lack the peculiar circle of small headed triangles within the striated 

border. Schmidt there says. L" Naeh drove vielleicht eine inucre Schale von Stepha- 

nopyxis, vielleichl zu einem andern (Jenus %u ziehen/T Neither of these suggestions 

<£ Schmidt., Atlas pL ISO,/. 180:2. 

b Op. fit. pL ISO. /. 

*' Kiitz. llacill. 5J. pt. 2ih/. S}- 1841. 

Mont, in d'Orhig. Voy. Am< r. Mend, 7: 2. ISX0, 

^ Schmidt. Atlas pi. jui. f. 1 
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peems to me good. This figure of Schmidt's is practically identical with an earlier 

one" (here marked ^fraglich."7 There is also seme resemblance, especially in (lie 

stnation of the border, to .\fpl<wini imperfect a I Ierib.fr The above name refers jo the 

resemblance of this species to some of the disci form Medusae. 

Type in the K, National Museum. Xo. 51)0117, from station 3S46, off Washington, 

September 22, 1890: TSli lalhoins, boHom of green mud. 

Melosira (sulcata vat 7} scopos Mann, sp. now Plate b. mcchk 1, 

Valve circular. convex: (be center marked with a beaded circle one-fifth I be valve's 

diameter, the beads sol wide apart in regular quadrate order; surrounding this a rugose 

ring extending lo one-Hub the radius from the border and separated from this by a 

narrow hyaline band; border narrow, massive, ornamented with a double row of alter- 

nating beads; diameter of valve, 0.07 mm. 

The form most nearly resembling this species is an unnamed figure of Schmidt's/ 

which, with the above, might be classed as very wide varieties of Melosiru tiulwtfa 

(Khtvnb.) JviHz, But such an identification would be altogether unsatisfactory. My 

species also shows a slight likeness to ('ifrfofella nmbilwata (Khrenh.) Ilalfs, as figured 

(IHseaplett uttihilicaftt Khrenb,) by Khrenhorg:^ but, as Ilalfs says, f though repre- 

sented in Khrenberg's figure with a punctate center that diatom has a smooth central 

umbo, and it is so described by Khrenberg. t Khrenberg \s species is probably identical 

with ifeltmnt Kpstii W. Smith. 9 

Type in the V. S. Xafional Museum, No. 590118, from station 3712H, Okhotsk Sea, 

September 4, 18SX1; b7 14 fathoms, bottom of green sand and fine mud. 

Melosira aol (Khrenb.) Kiilz. Sp. AIg. X1, 1849, Pritch, Hist. Infus. ed. 1. 819. !8fiL 

Van Hour. Synop. pi. Ui.f. 7-U. I SKI, Schmidt, Atlas pi. 17U. f At. 1892, Do 

Toni, Sylb Alg. 2: 1X41. 1894. Wolh\ 1 Mat. N. A. pL Atf.f. I A 1890. Truun & 

Witt, Diat. Haytb 17. pl-i f- IS. 1888. Castr. Hep. Voy. fhall. Boi. 2; 9;t. pi 

10 J\ J( pi 17. f 'I pi JLf ;. ISSO. 

(kdhondla sol Khrenb, I tor. Akad, Wiss. Berl. 1844: 202, 1845; Mikrog, pi .W J. 

XXII. /. 12. 1854. 

(htUitmella ociilu$ Khrenb. Her. Akad. Wiss, Herb 1844: 202* 1845. 

Melo.stru urithts Kutz. Sp. Alg. -51. 1849, IVileh. Hist. Infus. cd. I 819, ISKb 

Cyclote.lla radiata Bright, Quart. Jouric Micr. Sri. 8: 9(i. pi O.f 11. ISfiO. 

Melosim rttflinla i\run. in Fenzb lieise Xovara Boi. 1: 27. 1X70. 

Melosira {xol var. V j pntaris (Irun. IVnksehr. Akad. Wieu 48-: 95. pi f
r,mj\ 1884. 

Fuinid at station 2844, off Alaska. 

Melosira sulcata \ Khrenh,) Kiitz. Hacitb 55. pi ..'.f 7. 1844. Rabh. Fl. ICur. Alg. 1: 

42. 181,4. Schmidt, Alias pi. 177, f. /J IN92, Wolh\ Dial. \, A. pi :>S.f. l'> 

/-#. Truan & Wit!. Dial. Hayib 17. pi -}rf. I!t. to. 1888. \ran Hour, Synop. pi 

10-IS, J 188 L Prilch, I list. Infus. ed. b 819. pi. U.j\ til, pi //. f AO. 

Jan. Abh, St hies. ties. \aterb Cult. 1862-: JO. pi 7 d. /. //. 18(>2. II. L. Smith, 

Sp. Diat. Typ. no. 2;$:b 187 b 

(rtillionelta sufrata Khrenh. Bei\ Akad. Wiss. Berb 1837: (il. ISXX; Infus. 170. pi At. 

f 1838: Phys. Abh. Akad. Wiss. Berb 1839: 171. pi :i. f. An-e. 1841: 1841: 

4X7. j>l 1. / f. 17. 184:1; Mikmjr, pi ts.f. ltt-et pi AO. lfj\ A7\ pi /.! ,4. V I //. 

f. 11 1 ?. 18">b 

^ S< hmidt. Atlas, pi 170. J. *>l. 1892. 

& Herit). l)iat+ Auverg. X2 pi to. f. //. Isli'X 

St-hiiiidt, Alias j)l t /0. j. il, i892. 

d Khrenb. Mikrog. pi ,iftli.f. lh 1851, 

f Pritclc Hist, Infus. ed. 4. 8 I I. I8ti I. 

/ Ber Akad, Wiss. Herb 1854: 2't9. 1855 

9 W. Smith, Synop. Brit. Dial. 2: 59. pi f. lS5(b 
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Orthosira marina \V. Smith, Synnp. Hrit. I>iat, 2: 50, pi. .%i. /. ,11$. IS5(i, Lewis, 

Pror. Arad. Philn, 1801: 7I 184,2, 

Meltwira manna Jan. Abh. Sehles. (les. Vatrrb-Cull. 1802-: IL pL 1> A< f. J f. 

18li2, 

Pnralia vutrhia licit)* Krit, Overs. Dunske l)iat. 3!i. 18(W. 

Paralia stulvata ( leve, Bih. Sv. Vet. Akad. Handl. 1|:1: 7. ]S73. DeToni, Sylb Alg. 

2: 1319. 1804. Schmidt, Atlas /V, /?.>,/. /; Kfi-/. // ..A7> AV'.K'tf, 

^>*7, jy -Jti. 1802, Pant. Beitr. liaeiib 1'ng. 2: SO, As'./. !{J7. |88t;. 

Grim, Denksehr. Akad. Wien 48~; OH. pi. '>. f. 44 (V). .W ^6. 1884. 

OWfiawa x u lent a (VMeara, Pror. liny. Irish A rat I, H, 2: 252. I #75. 

Fuund at stations 2S2:i, 305)411, Gulf of Calitumia and t )kli<^tsk Sea. 

Itelosira undulata{ Ehrenb.) Kutx« Hut ill. 51. pi. <i.f. #. IS4 L Van 1I< ur Syimp. pL 

M.f. S-!K I88L Prilrh. Hisi. Infus. ed, 1, SIS#* ISfil. T)e Toni, Syll. Wg. 

2: i:«0. I804. Schmidt, Alias /,/. J~j7. 1802. Wolle, I>iat. N. A. pL tt>. 

J. } 5, 1800. Pant. Beitr. BadlL t - ng. 3: pL {}, pi. / f.V. I SOX. 

fjV/^iom/Za ymiYWn/u Ehrenb. Ber. Akad. \Vi+ss, Berl, 1840: 17. 1841: Mikrojj. pi. / /, 

f. Ua (pL $a-(iiy). 1854. 

Sfrfosira pimrtitpra Ralfs; Priteh. Hist. Tnfus. ed. 4. S[0. I SGI, 

(hilUondla punctujrra Ehrenb. Her. Akad. Wiss. I Serb 1842: IW0. 184:i; Mikrogf. 

pL lih-i, pL loli.f, 1854 

Mdoxira iiuuluhiia var.7) nnnnauii AnioU; Van ITeur. Synop. pL 7, 1SSL 

Mflosini (jt)tn nii Schmidt, Atlas /J, 17**./. r ^+l li:uu<i in pL t7*\ foolTloU1; srr ulsn 

pi. iSO. f. 'L remarkL 1802. 

Ah I>(i Torn indiraU's, it is qnosliuiialilo about inrhidin^ hi*rtL (iuUiotwlla pttnriutn 

KllH'Tlb," 

Pound nt slalions 2iiH0|[ imd 2sii(;, off milnd (alifnrnia and British r^lmnbi^u 

PODOSIRA Ehrenb, 

Paffo&ira Ehn^nli. Hvr. Akad, Wiss. Itcrl. 1840: 1(11. 1S4I; Physt Abh. Akiul. W iss. 

IU y\. 1839: 15S. |S|L Habh. IX Ear. Al«. 1: 7, :t7.fK 18I>4. Pritrlu Misj. 

Infill rd. 4, K17. I8(il. lit1 Tnni, Syll. Al^- 2: 1804. Van, Ilnir. 

I )iat. 447. IHOIi. Kiilz. Bur ill. 52, 1844. i 4rvr & < Irun. Sv. Vot. Akad. I land I, 17": 

115, 1880. P<4itT ImhuIs dr la M^r 3: 172. 1877 isub llyalodisms)+ (\is1r. 

Rop, Voy. ChalL Boj.2: I00» 18841, \\\ Sioiili, Synop. BriL 1 >ia 1. 2: 52, IS5H. 

<'}jclotrf}a Kill/,. Itac ill. 50, pL LJ\ IL IIP 1844, in pun. 

Iff/alodisctttt IChrcnl;. Itcr. Akad Wins. I tori. 1845: 78. 1^40. Van TIrur. Synnp, 

213, 1SS1; TroaL 1 >Uit- 44S. f. 174, 1S0(>. Pritcli. Hist. Infus. rd. 4. SI4. 184i 1, 

Petit, l\»ndrt d<» la M*ir 3: 172. 1877. (Irvr & (iruu. Sv, V*it, A km I. Handl, 

17s: llfi. 1SS0. Caxtr. R( p. Voy, Thall. Hot. 2: I;W. 1SSIL Dr Toni. Syll. Al^, 

2: 13(i5, 1S04. 

Cfasprtforfito'ttfi Ehrcnb. Mikro^. pi. XXHL f. /#; /'/, f. //. 1851, in par(. 

Mi'lo&ira i\ A^. in part; IL L Smiih, The Lon,s 1: 87, 1S72* Lasers. It ill. S\\ 

V<4. Akad llandh 3^: 0+ pL i.j\ I. lS7fi. 

Pyxifltcula Ehrrnb. in part; O'Mcara, Jmirn. Linn. Snt,l lint. 15: 5S+ pi. 1. /. !h 

1870. 

AHinavijrlttx Khrrnh, in part; (ii'un.; Van Hcur. Svnop. pL //.V,/, 1881. 

Ilyalodiscus iuid Podosira have bemnu^ indistin^uiskablc, an<l in uniting tht^n il. is 

prcfrrabh1 to retain the older name, bolh from ils clear ri^ht of priority and (he mis- 

leading meaning of Hyalodiseus, none of ihe speejes hein^ hyaline. Many authors 

have riH'o^Tiized the unity ol' these forms, Tastraeane uniies them, but under the 

later name, Hyalodiseus, fl. L, Smith went so far as to unite both under Me lustra 

a Phys. AI >h. Akad. W'iss. Berl. 1870: 5ii. 1S7I, 
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Ag, J agree with tastraeane that this union is to be rejected. Fur, as he points 

oui3<* the present genus is never met with growing as Melosira invariably does- in lung, 

solid, thread-like iilanients. And although u few species of Melosira present a rough- 

ened center of the valve slightly resembling the " umbilicus-' of ]\>do^ira, it is not 

characteristic of the genus, and where it does occur the blotch is insignificant, never 

shows a sutural line of separation from the rest of (he valve—in short, is an altogether 

different, thing. So that although individual valves of Melosira. and Podosira may be 

found somewhat to resemble each other, the typical forms and the modes of growth 

are so widely di fferenl that their union would create much confusion and add unneces- 

sarily (o 11m - already unwieldv bulk of Melosira, 1 Ihink I he onlv author following 

this plan of Smith's is Lagerstcdt, 

Kill zing wished to merge Podosira in Cyclotella; but its generally larger size, more 

delicate structure, convex valves, and, above alb its prominent central umbilicus, 

make such a classification impossible. 

Rails b distinguishes between Podosiraand ITyalodiscus by staling that in the latter 

the valves are flat. This distinction is not true, and would not be import an t if it were. 

None of the species or varielies of Ilyalodiscus are flat, though in some cases the con- 

vex il y of the valve is slight, iloth have the cbaracterisl ie central umbilicus, bounded 

by an evident, suture, ]>oth show ihe same sort of markings, lhat of the umbilicus 

being blotched or rugose, lhat of I he rest of ihe valve being delicate beading, generally 

arranged in curved lines, producing the appearance of ** watch-case milling," Doth 

grow in the same way, one or a few frustules joined by short. stout^ gelatinous stipes. 

Some species previously classified us Podosira i or still so classified by anyone who runs 

the genus into Melosira) are wholly destitute nf t be before-mentioned umbilicus; hut 

that it has been generally looked upon as an essential mark of Podosira is nol only 

expressly slated by Kali's, but evident from hundreds of figures of both Podosira and 

Ilyalodiscus. Clove & (}runowflget into the difficulty common with many authors of 

trying to distinguish between the two genera on the basis of the umbilicus. After 

having staled that " hat. ein mchr oder weniger seharf abg< sondertes < Vn- 

trum," it is ad mi t ted that this is not universally so, as in variei ics of U.stthlilix Hail., 

*\so ilass sie sieli in dieser llinsicht gar nicbt von manehen Formen Jer {Uuloxirn 

majittut untersclieiden ! ' In another place, after si al milt thai Podosira may be looked 

upon as without an umbilicus, I he writers add thai in I be ease of /\ tntuintu and 

tunl/iyita "ein ganz enisehiedemr Pmbihcus vorkommi/" The whole discussion is a 

good illustration of i he impossibility of boh ling ihese ivvo genera sepurale. It is cer- 

tainly well known to all who have examined gatherings rich in Podosira thai in lhe 

dame species and from 1 be same locality the umbilicus varies gn-aily in size and dis- 

tinctness, and individuals are not hard lo find where scarcely a I race , ,f ii remains. 

Thus in the five species of Podosira given in the IP L+ Smiih type, I mi r are with very 

strong umbilici; one. /\ moniwjnn Kill/,,, a possible Melosira, withoui. In /\ hor- 

maiden (Mont.) Kiitz. ihe umbilicus is generally strong, in some cases fpiite small, and 

in at least a dozen valves on this single strewn slide almost impossible to ^ee. Van 

Ileurck d says: The Ilyalodiscus are not essentially different from Podosira, except 

in the umbilicus, which is more or less distinct according to species/' 

lfT therefore, we remove from this genus the forms that evidently belong to other 

genera, chieflv Melosira and Cosciuodiseus. we maV define it as follows: rj 7 » v 

Frustules growing singly or in a series of a few members, attached lo a support and 

to the next in the series by short, stout, gelatinous slipes. cent rally placed, these 

usually causing a pronounced "umbilicus - or rugose scar situated in tlie center of 

'M'astr. Itep. Voy. Chalk Hoi. 2: 1X1), |SS(j. 

'' Pritch. Ilisl. Inl'us. ed. 4. S|4 LSSI. 

^Sv. Vet. Akad. Ilaudl. 17-: No I If., ISSO. 

Van Heur. Treat. Dial. 44S. iNWi, 
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of each valve; the umbilicus generally (not always) separated from the rest of the 

valve by an irregular line or suture; size of tin1 umbilicus varying from a men1 speck 

(rarely wanting) to two-thirds the diameter of the valve; valves .slightly convex to 

hemispherical; markings, outside of the umbilicus, of delicate lieading arranged 

in close straight or curved lines crossing each other obliquely to the radii; radial 

lines, continuous or discontinuous, sometimes proceeding from the umbilicus toward 

or to 1 lie border, in the latter case dividing the valve into unequal segments; border 

narrow, hyaline connecting %one narrow, hyaline. 

Fodosira argus lirun. in Schneider, Beiir. Kennt. Ivuuk, 132. 1878; Jour. Roy. Mier. 

So<\ 2: H9I. pL !LJ\ IS79. De Toni, Syll. Aig. 2: VMM. 1894, 

Podosim rarityata Schmidj, Adas ///. / ffV. /\ .i A. 1881). Wolle, 1)iat, N A. pL 69* 

/. *i.1890. 

Podoaira puvljiva Chase in Walk, & Chase, Notes on Diatoms 1: 5. pi. L f. Ii♦ 1886. 

This exquisitely beautiful diatom is a wide departure from the type of this genus. 

The umbilicus is reduced to an indefinite scar, which is sometimes wanting. The 

valve is divided into three delinile areas, like those of Cestodiscus, but without 

processes. It agrees in these particulars with the equally aberrant PtxloHtra ij'yx- 

■idicula) radiata O'Meara." Both these stand so much alone that they almost merit 

separation from this genus. It will, however, be observed that three authors inde- 

pendently assigned it to the present genus. There is also a close enough likeness 

to Podo&ira corolla Schmidt^ to give support to this identification. 

The species is fairly abundant at station 292011. I am quite sure that in all the 

specimens examined the massive bosses ornamenting the central area are not, as 

Schmidt claims, thickenings on both sides of the valve, but are on the under (con- 

cave) side only. The outer of the three bands is also different, being not. hyaline 

but plainly crossed with two sets of lines, diagonal el5°i to the radii, as is common in 

Ibis genus; within this is the band of fine radiating lines, as depicted by Schmidt, 

Found at stations 292011 and 3008H, California to Hawaiian Islands, 

Podoaira atelliger (Hail.) Mann. 

Ilyalodisrun Rtdliyvr Bail. Smithson. Contr. Know I. 7: 10, 1854. Van Ileur. 

Synop. 213, pL $-}./. /, /. 1881: Treat. Dial,. 448. /, /?Vf, pL JJ./. U50. 1890. De 

Toni, Syll, Alg. 2: I3l>7. 1894. Priteh. Hist. Infus. cd. 4. 814. 18(11. (irun. in 

Fenzl, Reise Novara Hot. 1: 27. 1870. Clove, Bill. Sv. Vet. Akad. Hand!. ln: 

4, 1873. 

(fran-pedodiBetix? xlvlhi Fhreub. Mikrog. pL JW /. i/, 1861; l\m\ Akad, Wins. 

BerL 1854: 238. 1855; Pritch. Hist, lnfus. ed. 4. 939. 18(>J. 

Podonira mandata \\ , Smith, Synop. Brit. Diat. 2:54. pLj9.f* I85G. Pritch. 

Hist, lnfus. ed. 4. 815. 1801. Schmidt, Atlas pL f. 7 (/. }/ unnamed). 1889. 

liyalodi&cus stetliyer Hail.; Fricke's Verzeich, 1902, H, L, Smith, Sp, Diat, Typ. 

no* 420. 1874. Schmidt, Jahresb, Koninu Deut. Meere 2: pi. S.f, 6- 1874, 

Wolle, Dial.. N. A. pL G9.f. 1890 (figures poor). 

Uyalodiseux titactthtfua Cleve, Bih. Sv. Vet. Akad. llandl, lu: 4. 1873. 

Mrio&ira mandata Lagers, liih. Sv. Vet. Akad. Hand!. 31*: 9. pi. /./. /. 1870, 

The peculiar radiating lines of this species, dividing the disk, outside of the umbil- 

icus into what Bailey calls ' rectorial groups' and its relatively coarse beading define 

this species welL It. of course, grades somewhat Into other species, being like all 

members of this genus variable. Its umbilicus is generally small. The Cleve & 

Moller type no. 1 bearing this name is very wide of the mark. It has practically no 

umbilicus hut rather a ring, small and obscure, with radial interrupted dashes, like 

an Actinocyclus; in fact it differs from Actinocyt'Iun inhrpunvfatus (Bright.) Ralfs 

" Journ. Linn. Soc. Hot. 15: 58. pi. f. f. }t. 1S7H. 

^ Schmidt, Atlas pi. 1-iO.f. //, i t. 1889, 
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in little but. tho absence of a pseudonodule, fVMeuras description of this species" 

is deceptive and hLs figure is a mere caricature. The identity of ( \ si ell a Elirenb. 

is unquestionable and is one of the few insiunces where Ehrcn berg's diagnosis and 

illustration leave no doubt of the species. In this respect it differs markedly from 

a case tn be mentioned under the next species. Both names were given in 

1854. Bailey's was published in February and Ehrenberg's Mi kn (geologic appean d 

somewhere between August 1, the date attached to his " Yorredo. r and November !), 

the date when he exhibited the first copy to the Berlin AcademyBailey s name 

is therefore the earlier one. 

Found at station 2807, Galapagos Islands. 

Podosira subtilis ^Bail.) Mann. 

Hyalodm-tts subtil is Bail. Smithson. ( unlr. Knowl. 7: 10. ph I. /. 1*. 1854. 

Schmidl, Atlas pi. l*i*K f. 11. 15 (unnamed*. 1880. A\ . Ilendrv, Quart. Journ. 

Micr. Sci. ik s. 2: 170. fig. 1861. Brit eh. Hist, Infus. ed. 4. 815, pi. 5. f\ fi()> 

1801. Witt. Verb. Russ. Mim (resell. II. 22: Hi:i. plr ;\ / 10. 188(5. Orun. in 

Fenzl, Reise Novara Rot. 1: 27, 1870, II, b, Smith, Sj>t Dial, Typ. no. -01. 

1874. Jan. & RaT>h. in Rabh. Beitr. 8. pf. I. j\ ifi. 180:5. Cleve & (iruu. Sv, Yet. 

Akad. Ilandl. IT": 1 Hi. 1880. I)e TnnL Syll. Alg. 2: I'ififi. 1894. Oastr. Rep. 

Yoy. Chall. Rot. 2: 140. pL IS.f. IKNfi. Petit. Trans. Roy, Micr. Sue. 1: 230. 

1878. H. L, Smillu Am. Journ. Micr. 3: 247. 1878, Or. & St, Journ. Quek. Micr. 

Club II. 3: 07. 1887. 

Ilyalafli&vtts fmnklini in (4eve & Mull, type no. 2. 

Crnspcdotfisms fmnklini Ehrenb, Ber, Akad, Wts,s. Berl. 1853: 52<i. 1854; Mikrog. 

pL 35 A. A\Y///./. tin, h. 1854 7 not Podosira fmnklini Grim. 1878. 

Melosira fmnklini Clcve. Bill. Sv. Yel. Akad. Ilandb 25: 2III. tSfiS. 

Whether or not Ehrenbei-g^s (\ fmnklini is identical with this can only be deter- 

mined by knowledge based on a study of the original material collected by I he expedi- 

tion of Captain Penny in J850 at Assistance Bay. That the diagnosis of Ehrenberg 

as well as his figure would suggest the above is ceriain; and many authors accept this 

without question. In that case the species would require a new name; but until 

certainty takes the place of conjecture Bailey's name should be undisturbed. A 

testimony adverse to looking oil the two as the same is that of Petit,'1 who says that 

P. fmnklini ''has very fine radiating striae, certainly invisible with the objeci i ves used 

by Bailey twenty years ago/' This may be sn or not. One thing is evident, thai 

Ehrenberg's figures of (\fmnklini art1 far more convex than they should be for P. xirh- 

tilis* I have concluded lluit the two are probably the same, not certainly so; and I 

have accordingly placed EhrenbergV name in the synonymy with a question mark. 

Found at stations 2848. 3603. 8604. and 3fi07. Bering Sea. 

STEFHANOPYXIS Elirenb. 

Strphanoptjnt; Ehretik Ber. Akad. Wiss, Berl. 1844: 204, 1845, assuhg.; 1845: 80. 

184(1. ('bar. Emend. <irun. Denkschr. Akad. Wicn 48J: 34, 1884. (irev.; Greg, 

Trans, Roy. Soc. Edinb. 21: 5:17. 1857. Pritch. Hist. Infus, e<L 4. 82fi. pi. 5. f. 

74' 7-5. 1S«1. Ehrenb. Mikrog. ph /. 4* ** { not j, 7>; pi. !!).[. /./. 1854. ( aslr. 

R( p. Yoy. ('hall- Hot, 2: 87. phU.f.5. U. ISSfi. I)e Toiii, Syll. Alg. 2: 1137. 1S!J4. 

Yan IIeur, Treat. Diat. 434./. 15S. 18!)fi, 

Sy&tepkanin Ehrenb. Ber. Akad. Wiss. Rerl. 1844: 20L 1845, Mikrog. pL&i. A" I" 

/. 22, XVIf.f. /«, AT///./ 11. 185L Kuiy. Sp. Alg. 12(L 184<>. Castr. Rep. 

Voy. Chall. Bot, 2: 150. pL V, / If. pi. -lo. f. i not ./). ISKU. 

il Proc. Hoy. Irish A cad. II 2: 250. pi. 'fl. f. 5a. 1X75. 

^ Ber. Akad. Wiss. Berl. 1854: (12!). IS55. 

c Journ. Rov, Micr. Soc. 1: 2'i^. 1878. 
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Ptjxulic.ttla Khri'nl). in part; Her. Ak;ul. Wiss. Berl. 1844: 2(M. 1S45 (cf. Mikrog. pi. 

18. f. <i. 1S/S4.). i' ' 

Die tyo pyxis Ehrenb. in part; Per. Akad. Wiss. Berl. 1844: 202. 1815. 

(hscinodiscus Ehrenb. in part.; Mikrog. pi. *18 7i. A'A"7/./. /', 1854. 

Cresurllia Grev.: Greg. Trims. Roy. Soc. Edinb. 21: 5;}(]. pi. hj.f*lQ9, JS57. 

Grew Quart . Journ, Mitr. ScL 7: 1 il4. 1859. 

Of Ihe original genus Pyxidieula Ehrenb, no clear idea can oblained, as <ir<>n\ ill<> 

points out.,*1 Ehrenberg's diagnosis^ being equally appli(*alde toanyof a half dozen 

genera and his figures bring beyond much question solitary fruslules ami valves of 

Gallionella Ehrenb.. <h that is, of Melosira C. Ag. indeed, he says in his diagnosis of 

Pyxidieula, -■< rallionella divisione sponlanea perfecla, mil mi I In.' The indefinite 

Pyxidieula was then divided into several genera and snbgenera.tf namely, Diclyo- 

pyxis lo accommodate the forms with smooth cellular valves and Slephanopyxis for 

I hose with spinose cellular valves. The former was loosely formed and included evi- 

dent examples nf other genera, especially Melosira and <osci nodi sens, and, as the opines 

of Stephanopy\is are often obscure, perhaps even wanting, on single valves, member 

of Stephanopyxis would also fall into Dirtyopyxis, Sl<'phanopyxis includes in hs 

diagnosis and ligures I be first consistent concept of t hesc diatoms, and as el a bora led 

by Grunow il is the genus to be preferred. Unfortunately, however, it was not pub- 

lished as a. genns until 184*1.^ Syst ephania was published as a genus in 18-15, and is 

truly identical, ils lirst figures cited above being unmistakable examples of Siephan- 

opyxis; but Syst ephania has never been taken up by the diatomists and until all 

diatomaeeous genera have been typilied there is no knowing but that there may be an 

older name. The above isT iherefotv, retained until it can be considered more crit- 

ically. The diatom of Donkiifs $ if st ephania r^mjlira t is excluded. As Grunow 

points oill the present-genus is very variable as between species, different individuals 

of one species, and even the two valves of one individual, il being not unusual for one 

valve to be deeper than the other, to show greater development of spines, etc. The 

confounding of specimens of the spurious genus Xanlhiopyxis Ehrenb., with this 

genus has further complicated the subject. 

Stephanopyxis appendicula Ehrenb. Mikrog, pL IS\ /. J. 1854, Pritch, Hist. 

Infus. cd. 4, 8*26- 18fil. Schmidt. Atlas pi. I.iO. /. Itf-Jti, SI ,L\ *1} JSk 1888, 

Wolle, Dial, A. pL It IS!HK 

Pyxidieula appendirtthi IChrenb. Her. Akad. Wiss. Perh 1844; 85. 2f>4. IS 15. Kiiu. 

Hp. Alg. 22. 181!), Wcisse, Mel. Piol. A cad, Sci. St. Peters)). 2: 241, pL l.f. 17. 

1855. 

Ptjxidwu.lii hrlhniea Ehrenb, Tier. Akad. Wiss. Herl. 1844; 85. 1845. 

tyyxidin*la a p tot lain Ehrenb. Per. Akad. Wiss, fieri. 1844 : 85. 1845. Kutz. Sp, 

Alg. 22. 1840. \\ eisse^ Mel. Biol, A cad. Set, St. PetersL, 2: 241. pL I,j\ ff>. I855, 

Sit phano pyxis a pic "hit a JHirenb. ^fikrog. pi 1!k J\ /JA, 1854. Pritch. Hist. Infus. 

ed. 4. 82f>. IS(>I. Do Toni, Syll. Alg. 2: 1 1:17. 1894. Grim. Denkschr. Akad. 

Wieu 48 : Sf>. 1884, Wolle, l.)iat. N. A. pi. 62. J\ 1il. 1800. 

Dirtyopyxix ht lhniva Ehrenb. Mikrog, pL 19./. ISa. 1851, 

Creanrllui hirri# Arnott; Greg. Trans. Roy. Sor\ EdiTib. 21: 5X8. pL 14.f. lWh 1857. 

Strphanopyriit turns Rails in Prilch. Hist, I i if us. ed, 4, 82C. pL 5,/. I S(i I. (Jrun. 

Denkschr. Akad. AVien 482: 87. /;/. ,1,/. 7-/6 (/. LS donblfnl; not f. J/, 

■J5). 1884. De Ton!. Syll. Alg, 2: ll^S. 1804. Van Hear. Synop. pL &$tcr.f. 12, 

^ TianK. Roy. Soc. Ediid>, 21: 537, 1857. 

b Elnenb. Infus, KI5. pi. 10, f. la f. I8;i8. 

< ('f. Gallion<'lla op. < it. pL lo.f. ^-7, 

^ Per. Akad. Wiss. Perl. 1844: 2C2--2IM, 272. 1845. 

f Op. cit. 1845: 80. 184(1. 

/Quart, Journ. Micr. Sci, n. s. 1: 12. pi. LJ\ /J. 18fil. 
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1881. H. L. Smith. Sp. Dial. Typ. no. 507. 1874. Castr. Rep. Yoy, ('hall, iiot, 

2: 88. 188(5. Schmidt. Atlas pi. 130. f 4J. 1888. Wolle, Diat. X- A. pi. 6J. f. 

pi. GH, f. 

('irxxwellia minttta Grev. Trans. Micr. Sue. Lund. n. s. 13: 4. pi. I.f. IS. 1805, 

Moeb. Diat-.-taf. pi. 6~.f. 18SI0. 

Stcphano pyxis nicjahri Khrenb. Phys. AI ill. Akad. Wiss. licrl. 1872: 211. pi. 6. 11. 

f.I 873. 

Sir phnna pyxis cylindricu Khrenb. Phys. Abh. Akad. Wiss. Kerb 1873: -14. pi. tl. II. 

f. !. IS74. 

Grunnw considers S. upiculnUt Khrenb. us separate because its opines are close to 

the center of the valve. Do Toni also ranks it as separate. 1 think the distinction 

is a very weak one. The pour ligures by Weisse of a pirn hi to and I', appnidicxla 

are identical. >S\ cam pan }t hi Castr." differs from this species sidelv in the increasing 

lilioness of the network as it approaches the margin; in this respect it. agrees with 

X. ((Wssnrllia i prthtn riaua (Jrev. .b and especially its variety.l' which, like ('astracane's 

form, is not easily separated from the above.^ X. (Cress nrllia) t'lryida Grev.r is also 

too close for easy distinction, Grevilie's figure is probably too coarse; he claims the 

network is much finer than in X. turrits. though the valves are considerably larger. 

(Irunow/also holds them to be distinct and draws attention to the enlarged ends of 

the spines, 

(Jreville repeatedly spells the name "< 'reswellia." but later '"Oresswelliii;" the 

latter is correct, so far as the Knglish family name of Cress well is concerned. 

Found at. stations 2814, 402911, Aleutian Islands and Bering Sea. 

Stephanopyxis corona (Khrenb. i (irun,; Van Ilenr. Synop. pi. Mtrr. f. 10. II. 

1881; Treat. Diat. 434. /'. I.~>S. 18%. Grim. Denkschr. Akad. Wien 48-: Its. 

1884. Schmidt, Atlas pi. l'.l.f. 10-17. 19-^0. pi. LiO.f 1J, 16-17. Jti. 1888. De 

Toni, Syll. Alg. 2: 1112. J891. Wolle, Dial. X. A. pi 6s. f. 1. 6. pi 67./. ,'J). 

1800. 

Systcphtmia corona Khrenb. lier. Akad. Wiss. Herl. 1844: 272, 1815; Mikrog, pi. 

,1-i. XV./. XV!I. f. 10. 1854. Griff. & Henf. Micr. Diet. ed. 1. pi. IS. f. ,r>7. 

1883. Pritch. Hist. Infus. ed. 4. 832. pi. ■'>./. SI. 1801. 

Syxtrpkania dioxlriua Khrenb. Her. Akad. Wiss, lierl. 1844: 272. 184.5; Mikrog. pi. 

,i,i. X VIII. f. II. IS.)], Griff. A: Henf. Micr. Diet. ed. I. pi. Is. f. .~>S. 1883. 

Pritch. Hist. Infus. ed. 4.833, 18(il. Ki'itz. Sp. Alg. 12(1. 1849. 

Stephano pyxis dindtma Khrenb. Ber. Akad. Wiss. lierl. ,1845: 80. 184(5. Pritch. 

Ilist. Infus. ed. 4, 820. ISfil. 

I'r/.ndirula diadem a Kiitz. Sp. Alg. 21. 1849. 

Hut one specimen was found, identical with that ligured by Schmidt.? 

Kouml at station 3606. 

Steplianopyxis trisculpta Mann, sp. nov. Pi, \ri: Xl-V, niii KK H. 

Valve hemispherical, covered with large hyaline regular bosses, giving an obscure 

appearance of hexagonal network; no circle of >pincs. hut instead of these short, 

knob-like processes interspersed somewhat irregularly among the bosses or beads; 

these processes almost, wanting at the center, becoming frequent a I one-half the radius 

and from there outward increasing ami near the margin regularly tilling all the inter- 

° Castr. Rep. Voy. Chall. liot. 2: 88. pi. IV. f. lj. 1880. 

bTrans. Micr. Soc. bond. n. s. 13: 2. pi. i.f. K.K 1805. 

f Schmidt, Atlas pi, I.iO. f 44. 1888. 

<M'f, Schmidt, Atlas pi. l io.f. ■}■/. 1,SSS. 

« Quart. Journ. Micr. Sci. 7: 105. pi. 7.f. 1■}. 1859. 

/Denkschr, Akad. Wien 48~: 9(1. 1884. 

9 Schmidt, Atlas pi. 1,10. f. Lj. 1888. 
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spacer between the bosses or heads; below thin double-marked outer plate a second 

plate regularly dot ted (or perforated? i, the dotting appearing through the bosses arid 

interspaces, giving a shadowy granular appearance to the whole valve; rim, or margin 

of juncture of the two valves, hyaline (not seen in the accompanying figure, toeing 

out of focus). 

Diameter of valve, 0.078 mm, 

I confess to some doubt in referring my form to this genus; though its resemblance 

makes me prefer to classify it here rather than accept the less advisable alternative 

of creating a new genus for it. The correctness of placing it here is rendered more 

probable by its near resemblance to 8t< phanopyris hroschii. Grun,,<? especially the last 

figure. My species differs from that of Grunow in everything except the secondary 

pun eta t ion; in the large number of knob-like processes, toward the margin filling 

all the interspaces, in the evident hyaline border, in the absence of "two to live 

spines remote from the center/1 Of Grunow's figure which most nearly resembles 

this species, namely, figure 30, he says: " Fig, :10. Form ohne Staeheln, fraglich hieher 

gehoreud/' 

Type in the U* S. National Museum, Xo. 590119, from station 2807, Galapagos Islands* 

April 4, 1888; St2 fathoms, bottom of f lobigerina ooze and coral mud. 

COSCINODISCUS Ehrenb, 

Cottcinodisctts Ehrenb. Phys. Abh, Akad. Wiss, lierl. 1838: 128, 1840, Katt. 

Proe. Roy. So<% lidiub. 16: 449* 1889. Do Toni, HylL Alg, 2: 1200. 1891, 

Sijiithohphora Ehrenb. in part; Tier. Akad, Wiss, Perl. 1844: 205, 1845, 

Kndiviytt Ehrenb. Her. Akad. Wiss. Herl, 1845: 71. 1846? 

Odontodisctin Ehrenb. Her. Akad* Wiss. Perl, 1845: 72, 1846. 

Hvtmwtrphama Ehrenb. Mikrog, 15. pi. 35A* XIII, IK/. f. .5. 1854. 

Ce&trxtifiCHs ({rev. Trans. Micr, Soc. Lond. n. s. 13: 48, pi ♦■>./. 9+ 1865, 

Cosmifxtiscus Grew Trans, Micr. Soc. Lond. u. s, 14: 79. /)/, X./. 11-13. 1866. 

Stnxchia Jan.; Van Ileur. Synop, pL 128* f* 6. note. 18SL 

Janistchia Grun.; Van Hour. Synop, ph U5t /♦ 10-11. 1881. 

Mifropodisats Grun. Denkschr. Akad. Wien 48: 79. 1884, 

II illnuofsia Castr, Rep. Yoy. I'halL Hot. 2: 165. />/, j\ X. <v«, 1886, no species. 

Ethtnodittcus Castr, Hep. Yoy. Chall, Hot, 2: 166, pi. 3, f\ I, !K ISSfi, 

The above condensation results in a genus of huge proportions, the type of the 

discotdal diatoms, as the genus \avicula is of the elongated forms. The general 

structure of its valves is, as the name indicates, a circle covered with a hexagonal 

network, a 41 sieve-disk,M But the rather unwieldy dimensions of the genus is more 

than offset by the deiiniteness of typo winch tt affords. The differences upon which 

the above synonyms were formed are none of them confined 1o the species that would 

be therein included, but grade off into other forms that arc unmistakable examples 

of Toscinodiscus. One example will suffice, Cestodiscus Grew Its generic char- 

acter rests on the small submarginal processes that adorn the valves. Hut-such proc- 

esses, a lit lie smaller, are the rule rather than the exceplion in (oscinodiscus, ;is for 

example in (\ suhtilis Ehrenb, Groville himself remarks: ' I honestly confess that 

the host generic character 1 can frame is weak/' The foregoing is equally applicable 

to Ileterostephania Ehrenb, The most unsatisfactory member of the above com- 

bination to me is Endictya Ehrenb. The close resemblance of its members to the 

evident Coscinodiseus forms (\ robmtux Grew ami (\ vHinjinuluH Ehrenb. is responsi- 

ble for this union. Hut they are also clo^c to some specimens of Stephanopyxis, and 

besides have certain peculiarities found in no other Goscinodiscus, The valves arc 

not flat or convex disks, but cups; not bounded by a ring-like margin, but when 

viewed from the valval side, encircled by a somewhat raised and pointed edge from 

"Denkwehr. Akad, Wieu 48': 90, pL 5./, 26 3(K 1884. 
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which the valves turn vertical I y downward to form a band, ornamented like the face 

of the valve with a rugged network; so that the two valves if placed together form, 

without the connecting girdle, a cylindrical pill box. In this they agree with Melosira, 

though differing fmtu that genus in mode of growth. 1 have adopted hero the generally 

admirable classification of Rattray. although in this and some other respects it seetus 

open to criticism, a stale of things probably inevitable under any arrangement. 

Some of the members of this genus approach, through their markings. Stictodiseus 

and llemiptvehus Ehrenb.. and, through 1 heir processes, Tripodiscus Ehrenb. 

Coscinodiscus africanus Jan. Diat. ( Jaz. ICxped. pi. 2, ined. Schmidt, Atlas pi. 

5.9./. Dc Toni, Syll. Alg. 2: 1258. 1891. Ratt. Proc. Roy. Soc. Edinb. 

16: 5:5-1. 188!). 

This remarkable form shows two sets of border markings; one of fine radial lines, 

i.perpendicular to the margin, the other of strong spirally and obliquely arranged 

markings, made very prominent, in the above figure by .Schmidt. I am convinced 

tlie.se latter are an optical illusion. They arc caused by the fact that the actual 

border markings, the line cross lines, do not lie parallel on the two surfaces of the 

border, the upper and under sides, belonging to the upper and under valves of the 

frustule. In other words, I he two sets of lines cross each other at a very acule angle. 

This peculiarity is the result of the exeeniric arrangement, of all the markings of the 

valve. The two foci are not directly above each other; and therefore the lines radi- 

ating from them, including the line lines on the border, are not parallel. As a con- 

sequence the false spiral markings appear best under low powers of magnification 

or when slightly out of focus. Under a one-twelfth inch objective and with careful 

focusing they are not to be seen. 

The curious exeeniric arrangement of the network and the spiral appearance of 

the border seem like an abnormality. Rut the species is very true to its type. My 

specimens come from the same locality as the original, the Galapagos islands. They 

are another illustration of the value of the diatoms for indicating locality. Castra- 

cane's 'var. rotunda" of this species/' (hough recognized by De Toni, has nothing 

to recommend such an assignment except the mere accident of an exeeniric arrange- 

ment of markings. 

Found at station 2807. Galapagos Islands. 

Coscinodiscus asteromphalus Khrenb. Her. Akad. W'iss. Berl. 1844: 77. 1845; 

Mikrog. pi. IS./, -f.7, /)/. X I"./. 7. 1854. Pritch. ITist. Infus. ed. 4. 828. 1861. 

Grun. Denlvschr. Akad. Wien 48": 7K. pL.i.f. !>. 1884. Pant. Beitr. Bacill. Ung. 

1: 73. pi. 17. f. l-r>3. 1880. Ratt, Proc. Roy. Soc. Edinb. 16: 549. 1889. Schmidt, 

Alias pi. 63. 12. 1878; pi. 113. f. 22-23. 1888. Oleve & Moll, type no. 57. 164. 

Jan. Diat. Gaz. ICxped. pi. }■/■ 0. Van Iletir. Synop. pi. 128. f. 1-3, 5; pi. 130. 

f. 1-2, 5-6. 1881. De Toni, Syll. Alg. 2' 1268. 1894. 

(bsrinin/ucnif onipkalarUhus Ehrenb. Ber. Akad. Wiss. Berl. 1844: 266. 1845. 

Pritch. Ilist. Infus. ed. 4. 828. 1861. Cleve & Moll, type no. 57, 215. H. L. Smith, 

Sp. Diat. Typ. no. 05 (not Schmidt, Atlas pi. 6,1. f. 2, 1878). 

Cosrinodiscns ocubtx-iridis Ehrenb.; Schmidt, Atlas pi. 63. f. 5. 1878. 

Coscinodiscus vtnirulis Ehrenb.; Schmidt. Atlas ]>l. 63. f. 1. 1878.. 

Rattray says, "This species is distinguished by (he evident puncta on the mark- 

ings." Rut many other species share (his character, as C, maryinatits Ehrenb. and 

C. robifttltitt Grev. Ralfs snysJ> It differs from the oilier species with stellate umbili- 

cus by its minutely punctate cellules." These I wo distinctive characters should he 

taken together. 

Found at stations 2S>2!>, 3570. 2287II, 303511. 4023II, 402511. off California to Bering 

Sea. 

a Castr. Rep. Vov. Oliall. Rot. 2: 150. pi. 24-/• 3. 188(5. 

& Pritch. Ilist. Infus. ed. 4 . 828. 1801. 

31713—vol. 10, pt 5 - 07 3 
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Coscinodiacus borealis liail. Amer. Journ. Sci. II. 22: X. Pritcli. Hist . Tnfu«. 

cd. 'I. K38. IStil. II. L. Smith, Sp. J)iat . Typ. mi. 90. 9X. 'Jo. 187-4. Katt. Pror. 

liny. &*■. Kdinb. 16: 558. 188il. Schmidt, Atlas, pi. 63./. II. 1878. IV- Toni, 

Svl'l. Al%. 2: 1271. 189-1. 
* " n, 

(o&rinodisnw nnthts-iriflis Ehrenh, var>; ficve, in Nordensk. Vega Exped. 3: 488, 

1883. Grun. Denkschr. Akad. Wion 48-: 77. 1884. 

Bailev says, ''This resembles (\ ncuhts-iridl*; but the cellule firming the star are *■■ *■ 

more rounded, and the other cellules are larger." Hat tray says, Distinguished from 

(\ ocnlus-iridw by the coarser ami more robust markings." The species is neverthe- 

less of doubtful worth; and Move and (Jrunow have perhaps done rightly in classing 

il. as a variety of (\ ocahts-iridis. Khrenberg^ gave tho name to a quite different 

diatom, a variety of his (\ radiahix. 

Found at stations 2844, 3607, 330111, Aleutian Islands and Bering Sea. 

Coseinodiscus centraJis Elirenb. Phys. Al>h. Akad. Wiss. Berl, 1838; 129. 1840 (?); 

Her. Akad. Wiss. Berl. 1844: 78. 1845; Mikrng. 18./, .*», pi U.f. L {not pi. -Jt. 

/. 1854. Pritf h. Hist. Infus. ed. 4, 828. 1838. Greg. Trans, Roy. Soe. Edinb. 

21: 501. ;>/. )/./ -ftt. 1857. Van Heur. Synop, pi Ii+ 188L II. L. Smith, 

Sp. Diat. Typ. no. 91. 92* 1874. ('low & Moll. I ype no. 57, 1414, 207, 215. ( aslr. 

Rep. Voy. Chalk Hot. 2: 155. pL A /. *L 1880, Rult. Pror. Hoy. Sue. Edinh. 

16: 555. 1889. De Toni, Kyll. Alg. 2: 1272. 1894. 

Cosdnodist'its astmmphalus IChrenb. var.; Urun. Denksehr. Akad. \\ ten 48": 79, 

1884. 

This species is, like the two preceding ones, too dose in Home of its varieties to 0. 

ocultts-iridis Elirenb. In fart, we have hero to do with a group of forms thai- run into 

one another and render the specific boundaries unsusceptible of sharp definition. 

A figure in Schmidt'# Atlas b represents the more common variety in the following 

dredging. 

Grunow does not recognize this as belonging to the present species; but I think 

with Schmidt it, should be classed here. 

Many figures of this species are worse than worthless, notably Ihat by ()")lcara. 

Found at Station 2807, Galapagos Islands. 

Coscinodiacus cocconeiformis Schmidt., Atlas pi 5,s\ / 24-2h\ 1878. Katt. Proc. 

lloy. Soc. Edinh, 16: 599. 1KS9. De Toni, Syll. Alg. 2: 1302. 1K!M. Wolle, I Hat. 

X. A. pi. 94 • / 4) *>• 1890. 

The forms found in tlie following dredging are larger than those ligured by Schmidt, 

and (he dots radiate regularly from I he elliptical center, a variation wider than the 

inconsequential ones shown in Schmidts ligurcs, to which Rattray gives three vari- 

etal names. 

Found at stalion 2807, Galapagos Islands. 

Coacmodiscus concavus (Elirenb.) Greg. Trans. Roy, Roc. Ed tub. 21: 500. pi. 10. f* 

47. 1857. deve, Bill. Sv. Vet. Akad. Handl, ln: 4. 1873. IChrenb. Plus. Abb. 

Akad, Wiss. Berlin 1841: 412. 1813; Rer. Akad, Wiss. Berl. 1844: 78. 1845: 

Mikrog. pi. 21. f. 4 (not pi. JA\ /. -IS). 1854; Phys. Abh. Akad. Wiss. Berlin 

1871: 2fi0. 1873, Schmidt, Atlas, pL iiJ.f. $ (not pi ,-i»./. iti). IS7K, Klit/.. Sp. 

Alg- 125. 1849. Ratt. Proc. Roy. Soc. Edinb. 16: 4(>9. 1889. I>e Totii, Syll, Alg. 

2; 1215. 1894. 

(mcinodiiivus conrartts a/ricae Ehrenb. Ber. Akad. Wiss. Berl. 1844: 79. 1815. 

"Her- Akad. Wiss. Berlin 1861: 294. 1802. 

& Schmidt, Atlas pL fiO.f. tJ. 1878, 

cProc. Roy. Irish A<%a<L II. 2: pi 19. 1875. 
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Endictya oiranira Ehrenb. Her. Akad. Wins. Berl. 1846: 7(5. 1846; Mikrog. pi. ;i5A, 

XVJII.f. 6, 7. 1854. Pritch. Hist. Infus. ed. 4, 831. pi. ,5./. 70. Cleve & Moll, 

type lid. 110, 259. H. L. Smith, Sp. Diat. Typ. no. 148. 1874. Schmidt, Atlas 

pi Cm./. 10, 12, /.?, 7.5. JHH1. Do Tiini, Syll. Alg. 2: 1189, 1894. 

Endictya winor Schmidt, Atlas pi. (!■'>. f. 14, 16. 1881. 

In this list Raltray also includes (irthmira ovcanira Bright.," which is synonymous 

wil.h Mdosira omtnira (Bright.) Lei id-Fort. & To thi.s J can not agree. Raltray does 

not t ake note of Bright well's figure, which is so unquestionably a Melosira (Orthosira 

type) that it is impossible to classify it in this genus. It is true thai Bright,well states 

his form may be the same as Gregory's above-cited figure of C. concavns. It is also 

true (hat the valval view resembles Endi/ctia or amir a Ehrenb. and E. minor Schmidt, 
lr J 

classified by Kattray with this species mid here admitted into the synonymy. But 

if I hey all are (he same as Bright well's form, (lien there is nothing to do but transfer 

them all to the genus Melosira. The same is I rue of Mdo sir a cribrosa Breb.,<" if we 

take Brebissons slatenient of its zonal view and mode of growth, rather than that 

observed by Sniilh. I have, therefore, not included this in the above synonymy, 

though Raltray treated it us a synonym. There is no question about the forms found 

by me being Coscinodiscus; nor is I here any reason to doubt that the similar speci- 

mens figured by Ehrenberg'' and by < iregorv r arc also members of this genus. Ehron- 

berg's example is unforluntilely abnormal; but that it stands for his (■. concavity, 

rather than the quite different form previously figured,/is proved by the fact that in 

his summary of his genera and species ff he refers to his figure in plate 21, but excludes 

that in plate IS. It may be added that the difficulty here brought out of placing 

the above Endictya forms with this species gives emphasis to the doubt, expressed 

by me in discussing the present genus as to the union of Endictya with Coscinodiscus. 

Found at station 2807, Galapagos Islands. 

Coscinodoscus concinnus W. Smith, Synop. Brit. I)iat. 2: 85. 1856. Roper, Quart. 

Journ. Micr. Sci. 6: 20. pi. S.f. 1-1. 1858. Pritcli. Hist. Infus. ed. 4. 828. pi. ,5./. 

89. I Mil. Jan. Dial. Ga%. Exped. pi. J./. 6. Schmidt, Atlas pi. 114. f. !>. 1888. 

II. L. Smith, Am. Journ. Mier. 2: 102. 1877. Cleve & Moll, types no. 215, 319. 

Katt. Proe. Roy. Soc. Edinb. 16: 5:11. 1889. Do Toni, Syll. Alg. 2: 125(5. 1894. 

II. L. Smith, Sp. Diat. Typ. no. 92. 1874. Grim. Denksehr, Akad. Wien 482: 

79. 1884. 

CoHriruxlisois mosdeyi O'Meant, Quart. Journ. Micr. Sci. n. s. 15: 330. 1875; Journ. 

Linn. Soc. Hot. 16: 57. pi. 1. /. 6. 1877. Castr. Rep. Voy. Chall. Bot. 2: 153. 

1886. 

Cosciyioflisais ? tennis Bail. Bost. Journ. Nat. Hist. 7: 333. pi, 7./. 9. 1862. 

Cosnnodisrus rentrulix Schulze; Grun. Journ. Roy. Mic. Soc. 2: 688. 1879. II. L. 

Smith, Sp. Dial. Typ. 92: 1874, not Ehrenb. 1854. 

('ottrinoditciai paprtanvs Castr. Rep. Voy. Chall. Bot. 2: 154. pi, 3./. 8. 1886. 

Cosrirwdisatf; committatus Grun. Dcnkschr. Akad. Wien 482: 79. 1884. 

EirjMMfiscwi ? commvtains Grun. Denkschr. Akad. Wien 482: 79. 1884. 

Euptxlhcw jancrianux Grev, Trans. Micr. Soc. Lond. n. s. 10: 22. pi. 2.J. J. 18(52. 

Cleve, Bill. Sv. Vet. Akad. Handl. 1": 5. 1873. II. I,. Smith, Sp. Dial. Typ. no. 

1(53. 1871. Moot). Diat.-taf. pi. U.f. 3. 1890. 

"Quart. Journ. Micr. Sci. 8: 9(5. pi. (i.f. 14 a-b. 1860. 

6 Mem. Soc. Emul. St . Brieuc 72. 1879. 

•'Ann. Mag. Nat. Ilist. II. 19: 11. pi. 2.J. 15. 1857. 

d Ehrenb. Mikrog. pL XI. f. 4- 1854. 

^ Greg. Trans. Roy. Soc. Edinb. 21: pi. 10, f. 4". 1857. 

/Ehrenb. Mikrog. pi. 18. f. .?/?. 1854. 

0 Phys. AI ill. Akad. Wiss. IJerl., 1871: 2(50. 1873, 
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This very delicate species is with sonic difficulty separated from C. rrntralis Ehrenb. 

AV. Smith claims that its markings arc so much finer that Ehrenberg could not have 

seen them with his microscope. This is indeed the difference. But it is a question 

if this offsets their close resemblance, in both having a central rosette of very large 

cells surrounded by unusually fine markings, in both having the two peculiar mar- 

ginal processes which led Greville to class them as Eupodifscus, etc. The separation 

is at least open to question. Greville's beautiful figure of E. jonesianus is inaccurate, 

and Roper's figure emphasizes-too strongly the radiating lines. 

Found at. stations 2807, 451(511, Galapagos Islands, and off Lower California. 

Coscinodiscus curvatulus (Irun.; Schmidt, Atlas pi. /»7. f. 30, 33-37. 1878; pi. 113. 

/. (i. 1888. (irun. Denkschr. Akad. Wien 48*: 811. pi. 4 D. /. 8-16. 1884. Jan. Diat.. 

Gaz. Exped. pi. ■!./. 7, pl.5./.J, 3,8, pl.6.f. 2, pi. 20./. 17. CleveifcMolI. 

types no. 57, 154, 1(52, 1(14, 276.319. Halt. Proc. Roy. Soc. Edinb. 16: 48(5. 1889. 

De Toni, Syll. Alg. 2: 122(5. 1804. 

(bsrinfxHsfits (Odnnlnditcim) c>if>'alnh/.s (Irun.; Clove & Grun. Sv. Vet. Akad. Handl. 

17'-: 113. pi. 7./. K'!>. 1X80. Cleve in Nordensk. Vega Exped. 3: 488. 1883. 

(\>sciii<M(iscus szonfnyhii Pant. Beitr. Bacill. Ung. 1: 74. pi. 15. f. 133, pi. 28. f. 278. 

188(5. 

In my specimens the curvature of the fascicles is so slight as to he easily overlooked, 

a characteristic which, though emphasized in the name, is unimportant and variable. 

There can he no doubt that this form and Actinocychis nirratulus Jan." are the same 

diatom except for the accident of a pseudonodule in the latter. I do not regard the 

figures by Janisch 6 as belonging here, though Kattray so classifies them. Ilis reference 

to II, L. Smith type no. 5M) as containing this species under the name of Odonlodiscus 

riin-atuliin Grun. is wrong, so far as the slide I have is concerned. It comes from 

Japan and is marked ('. xc'mtillans Grew, and although it shows abundant examples of 

C. snktilig Ehrenb., which has some slight resemblance to this species, it is a 

quite distinct form, as Rattray points out. It is probable that Ilattray's slide of 

Smith's no. 5)9 shows this species: but the reference is faulty as a general reference. 

Pantocsek's figures of (nzonfntjkii are so utterly different from this species that they 

are worse (ban useless. 15y reading his description it is, however, plain that llattray 

is correct in uniting this form with the above. It would be well for diatomists to 

either forego the luxury of illustrations or make them near enough like the objects in 

nature to be capable of recognition. 

Found at stations 3(504, 4022II. Bering Sea. 

Coscinodiscus decrescens Grun.: Schmidt, Atlas pi. 61. /. 8-10, 15. 1878. Grun. 

Denkschr. Akad. Wien 482: 80. pi. 3. C. /. 11, 18. 1884. Ratt. Proc. Roy. Soc. 

Edinb. 16: 52.5. 1889. De Toni, Syll. Alg. 2: 1252. 1894. 

Rat tray, followed by De Toni, includes in the above C.heleropnrwt Ehrenb.r and 

('. (tryus Grun.'* I think the assignment in Schmidt is much better. Rattray places 

a question mark after Schmidt's plate 61, figure 10, which, if an example of this species, 

must certainly be looked on as abnormal. Castracane has assigned this name to a 

totally different diatom / for which Rattray proposes the name C. minuetis. 

Found at station 336111, Bering Sea. 

Coscinodiscus deformatus Mann, sp. no v. Plate XLVIII, ficjures 1, 2. 

Valves nearly flat, for four-fifths of ihe radius, thence curving slightly downward; 

network radially arranged, somewhat irregular at the center, but with no umbilicus; 

« Cf. Schmidt's figures above with his pi. 67./. 31. 

& Jan. Diat. Gaz. Exped. pi. 1./. 6, pi. 4./. 4- 

c Schmidt, Atlas pi. 01./. 6-7. 1878. 

,l Schmidt, Atlas pi. 113./. 7. 1888. 

« Castr. Rep. Voy. Chall. Bot. 2: 159. pi. 12./. 14- 1886. 



MANN—DIATOMS OF THE ALBATROSS VOY AUKS. 251 

the cells not small, but with very delicate walls; nearly uniform in size until within 

one-fifth of the radius from the margin, then rapidly decreasing In the margin; no 

dots or puncta within the hexagons; interradiul lines frequent toward the margin; 

border a thin hyaline band; outline uniformly irregular by depression of one side. 

Diameter of valve from 0.138X0.109 mm. to 0.080x0.071 mm. 

Type in the U. S. National Museum, Xo. 590120, from station 2807, Galapagos 

Islands, April 4, 1888; 81.2 fathoms, bottom of Globigerina ooze and coral mud; col- 

lected also at station 3013II, Hawaiian Islands. 

This form is not to be confused with the irregular, generally subtriangular exam- 

ples of C. heteroporus Ehrenb., classed as (\ decrescens irreyularu (Srun.'1 The far 

greater delicacy of the network, the absence of papillae, and the uniformity in the 

hexagons over the greater part of the valve, clearly distinguishing them. It is very 

abundant at both the above stations, the first- of which is close to the Galapagos Islands 

and the second close to the Hawaiian Islands. This unusual form must therefore 

be looked upon as a subtropical littoral species. 

Coscinodiscus denarius Schmidt, Atlas pi. 57./. 19-22. 1878. Ilatt. Proc. Roy. 

Soc. Edinb. 16: 504. 1889. De Toni, Syll. Alg. 2: 1238. 1894. 

Coscinodiscus variolatus Castr. Rep. Voy. ('hall. Hot. 2: 155. pi. 2. /. .5. 1886. 

It is doubtful if this has sufficient specific difference from C. symmetric-its Grev. to 

warrant the above name. It is certainly not sufficiently different from the figures 

so named by Schmidt.b Compare also Greviile's original figure, c 

Found at station 3097, off central California. 

Coscinodiscus elegans Grev. Trans. Micr. Sue. Lond. n. s. 14: 3. pi. l.f. 6. 1860. 

Schmidt, Atlaa pi. 7, pi. 163./. 10. 1878. Rant. Beitr. liacill. I ng. 1: 73. 

pi. 16./. 141 (?), pi. 24-/. 2!6. 188(>. Jan. Diat. Gaz. Kxped, pi. 4,/. 6. Cleve 

& Moll, type no. 104. Truan & Witt, Diat. Hayli 14. pi. 2./. 22. 1888. Ratt. 

Proc. Roy. Soc. Edinb. 16: 585. 1880. De Toni, Syll. Alg. 2: 1293. 189-1. Moeb. 

Diat.-taf. pi. 70. /. 6. 1890. 

Coscinodiscus margaritaceutt Castr. Hep. Voy. t hall. Rot. 2: 104. pi. IS./. 3. 188(1. 

Of the above figures the first of Pantocsek's is worthless; those in Janisell and in 

Luard & Witt must be looked upon as representing extreme varieties. 

fn the specimen accompanying this report the l'rustule has two valves quite differ- 

ent in the arrangement of the beading, a good commentary on the constantly repealed 

absurdity of making "new species" out of such trifles. 

Found at station 3G04H, Bering Sea. 

Coscinodiscus excentricus Ehrenb. Phys. Abh. Akad. Wiss. Bcrl. 1839: 146. 

1841; 1841: 323. pi. 3. VII. /. 5. 1843; Mikrog. pi. IS. /. 32, pi. 21. /. 6. 

W. Smith, Synop. Brit. Diat. 1: 23. pi. 3. /. 38. 1853. Schmidt, Atlas pi. 58. 

/, 46-49; Jahresb. Komm. Deut. Meere 2: pi. 3./. 36-88.1874. Grun. Denkschr. 

Akad. Wicn 482: 84. pi. 4D. /. 7. 1884. Van Heur, Synop. 217. pi. 130. /. 4, 

7, 8. 1881. Jan. Diat. Gaz. Exped. pi. 2./. 3, pi. 6./. 3, 7-11. ii. L. Smith, 

Sp. Diat. Typ. no. 93. 1874. Van Ileur. Typ. Diat. Belg. no. 529, 530. Cleve 

& Moll, type no. 148, 150, 183, 207, 210, 211, 215, 228, 257, 258, 27(J. Ratt. Proc. 

Roy. Soc.' Edinb. 16: 401. 1880. De Toni, Syll. Alg. 2: 1210. ]804. 

Odontodiscus excentricus Ehrenb. Ber. Akad. Wiss. Bert. 1845: 71). 18-4(i. Schmidt, 

Jahreso. Komm. Deut. Meere 2: 04. 1871. 

Eupodiscus excentrivus O'Meara, Quart. Jotini. Micr. Sci. 7: 215. pi. 7./. 2. 18(17. 

Moeb. Diat.-taf. pi. 77./. 2. 1890. 

Coscinodiscus minor Schmidt, Atlas pi. 113./. !>. 1888. 

a Schmidt, Atlas pi. 61./. 7. 1878. 

b Op. ( it. pi. 57./. 25-27. 

cTrans. Micr. Soc. Lond. n. m. 9: (18. pi. 8./. 2. 18(11. 
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Coscinodiscus labyrinthus Roper, Quart. Journ. Mier. Sci. 6: 21. pi. 3./. Ja-b. IS,58. 

Moeb. Diat.-laf. pi. 19. /. 2 n-h. 1890. Pritch. Hisl. Infus. eil. 1. 831. Ratt. 

Pror. Roy. Sue. Edinb. 16: 171. 1889. ('lev** & Moll, type no. 276. De Toni, 

Syll. Alg. 2: 1215, 1894. Grun. Denksehr. Akad. Wien" 48'-: 73. 1884. 

As the central portion of C. sol Wall id i and this species arc almost identical, and 

as the outer border is weakly silicified and easily destroyed, specimens of the two 

may easily be confused. It may ultimately be found that the two are only striking 

variet ies of the same species, in which case O'Meara's E. escentrkus would represent 

an intermediate form. Comparing it with the second figure of C. sol, where the invest- 

ing ring is greatly reduced, it is easy to see how an extension of the puneta into 

lines in the otherwise hyaline border of O'Meara's form, and a reduction in the deposit 

of silica would give us C. sol. Variation in these respects is by no means unknown. 

An analogous case will be found described under C. robustus Grew, where in some 

cases a massive investing ring is present, no trace of which is to found in most examples 

of that species. There is, however, at this time no justification for claiming the 

identity of C. cxceutricits and C. sol. 

The variety called C. labyrintkus by Roper occurs at station 450511. The peculiar 

symmetrical grouping of the hexagons that gives a strongly dotted appearance to lhe 

valve is obscure when mounted in Canada balsam, but very striking in the dry speci- 

mens. Finding this in connection with large quanlilies of ('. escenlru us, I have 

been able to establish beyond question that this is simply a variety of (lie above. It 

is given separate rank by Ralfs, Schmidt, Rattmy, and I)e Toni. it should be here 

stated that Schmidt's plate 59, figure 14, has nothing to do with the above forms. 

Found at stations 2807, 2844, 2859, 3091, mill, 200411, 369311, 3U94II, 2159911, 

402311, 4025H, 4505II, Galapagos Islands, off Kamchatka, south of Alaska, off Oregon, 

Bering Sea, off California, and Okhotsk Sea. 

Coscinodiscusgalapagensis Ratt. Proc. Roy. Soc. Edinb. 10: 574. pi. 'J.f. JO. 1889. 

De Toni, Syll. Alg. 2: 1285. 1894. 

Coscinodiscus <j rise as gulapagcnsis Grim.; Van Hour. Synop. pi. IJS.f. 7, pi. 1-12. 

/. 1. 1881. 

Coscinodiscus (jrisftit, Grev.; Schmidt, Atlas pi. oS.J. 1, 1878. 

Coscinod.scws scinlillans Grev.; Schmidt, Jahresb, Komm. Dent. Meere 2: pi. 

/.1874 (?). 

Coscinodiscus appolinis com pact a Rat I. Proc. Roy. Soc. Edinb. 16: 579, 1889. 

I think Ilattray is correct in making this a new species rather than a variety of 

C. yriseus Grev. Greville's species'' is quite different. 1 also think the form cited 

above as C. srintiUans Grev. (?), which Ilattray makes subspecies tow pactu of 

appolinis Elirenb., is the same diatom. Indeed, the only doubt of the validity of 

Rattray's species is its closeness to forms of C. scintillans Grev. {('. tippolinit Ehrenb.), 

as represented in this figure of Schmidt's, rather than (o forms of (\ grim us. 

Found at station 2808, Galapagos Islands. 

Coscinodiscus heteroporua Ehrenb. Her. Akad.Wiss. Bcrl. 1844: 2(>o. 1845. l'riich. 

Hist. Infus. ed. 4. 831. JWil. Gruii. Denkschr. Akad. Wien 48-: 74. IS84. 

Schmidt, Atlas pi. 61./. 1, 4. a 1878. Ratt. Proc. Roy. Soc. Edinb. 16: 

540. 1889. De Toni, Syll. Alg. 2: 1202. ]894. 

Rattray refers Schmidt's figure'' to (dfcrcst'tns Grim. As slated under that species, 

I think Schmidt is correct, in assigning it here. Figure 7 is doubtful. 
ft 

Found at station 356911, Pribilof and .Commander Islands. 

" Cf. Trans. Micr. Soc. Lond. n. s. 8: 38, pi, ii./. 1-li. 18fi0. 

& Quart, Journ. Micr. Sci. n. s. 3: 2:WK pi. ft./. 18l>3. Moeb. Diat .-laf. pl.-'tl .J.7. 

1890. 

f Schmidt, Atlas pi. 01./. (j. 
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CoscinodiscuslentiginosusJan.; Schmidt, Alias pi, ,55./. 11.1878; Dial . Gaz. Exped. 

pi. 1-2, pi- >5. /• 7. Grun. Denkschr. Akad. Wicn 48'-: 81. 1884. Ratt. 

Proc. Roy. Hoc. Edinb. 16: 491. 1880. De Toni, Syll. Alg. 2: 1230. 1894. 

Thi> extreme delicacy of the markings, slightly excenlric in arrangement, and the 

obscurity of the minute .spine just within the margin, which are the distinguishing 

characters of this species, makes identification difficult. Oastracane's form bearing 

this naine«, seems to lack these marks, and shows nothing to warrant its assignment 

here. 

Found al. station 3513, Bering Sea. 

Coscinodiscus line at us Ehrenb. Phys. Abh. Akad. Wiss. Berl. 1838: 129. 1840; 

1841: 371. pi. 3. VII. /. 7, 8 (not pi. 1. 777.,/. 20). 1843; Mikrog. pi. IS, f. 33, pi. 

■22./. 0 a-b, pl.SiiA. XVI. /. 3, pi. 3.5A. XVII. f. 7. 1854. Kiitz. liacill. 131. pi. 

1.J. 10. 1844. Priteh. Hist. Infus. ed. 4. 830. 1861. O'Meara, Proc. itoy. Irish 

A cad. .11. 2: 264. 1875. Van Hour. Synop. 217. pi. 131. f. 3. 1881. Jan. Dial. 

Gaz. Expcd. pi. 4-J- & pi. 20. /. 14. Schmidt, Atlas pi. Ji!t. /. 20-32. 1878: 

pi. 114. /. 13. 1888. Cleve & Moll, types no. 57, 114, 148, 150, 102, 207. 270. 

Rait. Proc. Roy. Hoc. Edinb. 16: 472. 1889. De Toni, Syll. Alg. 2: 1210. 1894. 

Wolle. Dial. X. A. pi. 87./. 10. 1890. 

Cosci nod incus ehirnberijii O'Meara, Proc. Roy. Irish A cad. II. 2: 264. pi. 20./. 24. 

1875. 

Two specimens mounted on one slide, accompanying this report, show how unim- 

portant the marginal spine? in this species are. one having very large spines and the 

other barely a trace of them. The single ''pseudo-process" is present but inconspic- 

uous in both. 

A figure of Ehrcnbcrg's & frequently included here is clearly that author's (\ arm- 

fricittt, and in his index to the plated he gives this figure as 11 Cuscinodi$cwf lincatus ? 

an recent ricnsT' 

Found at stations 268011, 2807. off California and Galapagos Islands. 

Coscinodiscus marginatus Ehrenb. variety (?) Plate XTJX, figure 2. 

Elircnb, Phvs. Abh. Akad. Wiss. Berl. 1841: 142. 1843; Mikrog. pi. 18. f. 44. pi. 

33. X1J. J'. 13, pi. 38 li. XXII./. 8. 1854. Cleve & Mfill. types no. 114, 164, 215. 

Schmidt, Atlas pi. 02./. l~ f>, !t. 11. 12. 1878. II. I„. Smith, Sp. Dial. Typ. no. 

91. 95. 1874. Rat I. Proc. Rov. Soc. Edinh. 16: 509.1889. ])e Toni. Svll. Alg. M.- ■' t 

2: 1241. 1894 (not ('. vtarginahts Ehrenb.; Kfltn, liacill. 131. pi. 1,/, 7. 184-1; not 

('. viurifi-Wftus Ehrenb.; Jan. Abh. Schles. Gcs. Vaterl. Cult. 1862': 3. pi. JA. 

/. 20. 1802). 

Cmrinodisois fnuhrialux-liitibuivs Ehrenb.; Mikrog. pi. ID. /. 4- 1854. Schmidt., 

Atlas pi. (iSi. f. 3—0. 1881; pi. 113./. 2. 1888. 

CosfivodisritM liinbatiia Ehrenb.Her. Akad. Wiss. Berl. 1840: 200. 1841; Mikrog. 

pi. 20. /. a. 1854. Schmidt, Atlas pi. 05./. 7. 1881. 

(bsriiiOfliacKs radial us forma heierosiU'la Grun.; Pant. Beitr. Baeill. Ung. 1: 70. 

pi. 20./. 184- 1886. 

('(M-inndlscHs radiatus .tulxirqtmliit forma parra Pant. Beitr. liacill. Ung. 1: pi. 2'2. 

/. 203. ISSii. 

CoftciiMMlisi-iiA robust its (\rev.; Schmidt. Atlas pi. 02,/, 0. 1878. 

• Cosrinodiscitx robtmltoi iitUruttdUt Grun. Denkschr. Akad. Wien 48-: 72. 1884. 

('ofu-inodiat'tm ftubronrtwun forma major Schmidt, Atlas pi. 02,/. 7. 1878. 

"Caslr. Rep. Voy. Chall. Bot. 2: Kit), pi. ft./. U 18X6. 

'■> Phys. Abh. Akad. Wiss. Berlin 1841: pi. 1. Ill. /. 2U. 1843. 

''Op. cit. 438. 

''Thisnainv as used by Grun. Dcnkschr. Akad. Wicn 48'-: 72. 1884 — C. jimbriulHn 

Schmidt. 
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I liavo here figured a form common in several dredgingis, whirl), -according to pres- 

ent interpretations, pauses under the above name. I do Ibis in order to illustrate a 

confusion in the taxonomy of this species that should receive attention. Anyone who 

will compare Greville's original iigure of C. robust us« with the original figure of 

Ehrenberg's C. marginalus ft will .see little resemblance between Ihein. Vet Grunow, 

Schmidt, Pantoosek, Rattray, and others give no satisfactory marks of distinction, 

and we have all sorts of discordant opinions connected with most of the modern 

figures. Grunow gives us, on the one hand, a f1. robitshts intermedia (iron.c which 

Rattray makes C. marginatus intermedia Ratt.,d and on the other hand Grunow 

gives a C. marginatus submarginata Grim.,*' which Rattray puts under ('. robastus 

Grev.e Rattray further states that though t bo original slide of Greville's C. robu&ius 

is not available, two slides marked by him (Groville) " robust)!*" now in the British 

Museum are C. marginatus Ehrenb. In view of the foregoing facts I offer the sugges- 

tion that some one who has access to the material sift out these forms, and, if neces- 

sary, drop Greville's species entirely in favor of Ehrenberg's, The name C. viar- 

ginahts might necessarily be retained, instead of the earlier ('. Umlmtus, because of 

the uncertainty of the two figures Ehrenberg gives for that species./ Under present 

conditions no such thing as a positive identification is possible. I have labeled .some 

specimens that show a narrow border and an absence of radial arrangement, with 

obscure or broad papillae in the hexagons, (\ robustus Grew, and others, with broad 

and massive borders, somewhat radial and slightly diminishing areolation showing 

pronounced papillae, (\ marginatus Ehrenb.: but though the best possible under the 

present circumstances, these can not be looked upon as critical identifications. 

Diameter of valve here figured, 0.170 mm. 

Found at stations 330III. 3712H, off Panama and Okhotsk Sea. 

Coscinodiacus nitidulus Grim.; Schmidt, Atlas pi, ~>8. f. 20-21. 1878 (not pi. 113. f. 

18, 1888). Van Hour. Synop. pi. 132./. 2. 1881. Pant, lieitr. Bacill. Ung. 1: 

73. pi. 24. f. 1886. Uatt. Proc, Roy. Hoe. Edinb. 16 : 480. 1889. DeToni, 

Hyll. Alg. 2: 1222. 1894. Jan. Diat. Ga%. Kxped. />/. IS. 

Found at station 4516II, off Lower California. 

Coscinodiscua nitiduB Greg. Trans. Roy. Hoc. Edinb. 21: 499. pi, 19. f. 45. 185(5. 

Schmidt, Atlas pi. 58. /. 16-1'J. 1878; Jahresb. Komni. Pout. Meere 2: 94. pi. 3. 

/. 32, 1874. Priteh. Hist, Infus. ed. 4. 8:11. pi. 8. f. 18. 1861. Jan. Diat. Gaz. 

Exped. pl./i.f. 12. 14-16 (not /. /;/). Pant. lieitr. Hacill. t'ng. 1: 75. pi, 18. 

f. 1M. Van Ileur. Synop. Suppl. pi. C. /. 41. 18X5. Wolle, Diat. X. A. pi. U4. 

f. 22-23. 1890. Ratt. Proc. Roy. Sue. Edinb. 10: 478. pi. /. f. 21. 1880? De 

Toni, Syll. Alg. 2: 1221. Clove & Moll, type no. 150, 155, 208, 210, 257. 311. 

Coxrinodisens foraininosm Grev. MS. in Coll. Brit. Mum. 

This and the former species show considerable resemblance to certain member* of 

the genus Stictodiseus.ff 

Found at station 2807, Galapagos Islands. 

"Trans. Micr. Hoc. Lond. n. s. 14: pi. l.f. 8. 1866. 

ft Ehrenb. Mikrog. pi. 18. f. 44- 1854. 

(1 Dcmkschr. Akad. Witm 482: 72. 1884. 

d Proc. Roy. Hoc. Edinb. 16: 511. 1889. 

f Op. cit. 512. 

/Ehrenb. Mikrog. pi. 20. j. 2\hi />. 1854. 

9 Cf. Schmidt, Atlas pi. 202. f. j. 1896 and Journ. Quek. Micr. Club ll. 3: pi. 5. 

f. 7. 1887. 
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Costinodiscus nobilis Grun. .Tourn. Roy. Micr. Hoc, 2: 687. pi. >l.f. 1.1879. Jan. 

Diat. Gaz. Exped. pi. (i.f, IS, pi. 2.f. 6, unnamed.« DoToni, Syll. Alg, 2: ] 

1894. Rait. Proc. Roy. Hoc. Edinb. 16: 545. 1889. 

Cosci/iodifirun rcf/ins Wall, in Schneider, licitr. Kennt. Kauk. 27. 1878. Journ. 

Roy. Micr. Soc. 2: 687. 1879. 

This large and extremely <1 plicate species is close to C. j'ulguralin Hrun J> and to C. 

diorama Schmidt; c the chief mark of distinction being the far more rapid increase of 

the areolation from the center outward, and the consequently more robust size of (he 

network in the last-named forms. 

Found at stations '2882, 2919. 2923, 2929, 3340, 3712H, 4014H, off Oregon, southern 

California, Washington. Okhotsk Sea, and Honshu Wand, Japan. 

Coscinodiscus nodulifer Schmidt, Atlas pi. 59. f. 1878, Jan. Diat, Gaz. 

Exped, pi. J. /. 4 /}. Wolle, Dial. N. A, pi. 94. f. 7. ]890. Rait. Proc. Roy. 

Hoc. Edinb. 16 : 520. J889. DoToni, Syll. Alg. 2: 1249. 1894. Cleve<k Moll. type 

no.57,155. 

Cosrinodincus radial ux Ehrenb. err. det. H. L, Smith, Sp. Diat. Tvp. no. 98. 1874. 

Rattray erroneously credits the name to Janisch. In both the first, and second edi- 

tion of Schmidt's Atlas it is credited to Schmidt, as well as in the note of RuUray's in 

lii.s revision of the genus," containing a list of the identifications by Janisch of his 

plates of the Gazelle Expedition. 

Found at stations 2690H, 2807, 291 fill, 2917H. 2920IT, 801311, off California, Gala- 

pagos Islands, to Hawaiian Islands. 

Coscinodiscus normanui Greg.; Grew Quart. Journ. Micr. Sci. 7: HO. pi, f>. f,.{. 18r>9. 

Moeb. Dint.-tat. pi. 20. f. X. 1890. Raft. Proc. Roy. Soc. Edinb. 16: 500. 1889. 

Do Toni. Syll. Alg. 2: 1235. 1894. 

Coscinodiscus nortnannicus Greg.; Van lleur. Synop. pi. !■{]./. /. 1881: <yp<- 

no. 532. 

Odontodi$CH8 subtilis Grun,; Schmidt, Jahresb. Konini. Deut. Meere 2: 95. 1874. 

Van Heur. Synop. 218. 1885. 

Coscinodisctm subtilis Ehrenb.; Eulen. Dial. Sp. Typ. no. 115 icf. Van lleur. Synop. 

2)8. pi. l.il.f. 1. 1881-85). 

Caseino(liscits vurvaluhis Grun. var.; Cleve, in Noixlensk. Vega Exped. 3 : 488. 

1883. 

Cosdnodiscus fasciculaius Schmidt, Jahresb. Komin. Deut. Meere, 2: 95. pi. ;i.f. 4/- 

1874; Atlas pi. 57. J. !), 70. 1878. 

My specimens are with very obscure apiculac or wholly without them, a condition 

noted by Rattray. The specimen from station 366911 is placed here with some doubt. 

The beads are slightly oval, H is nearest to the unnamed figure,'* on which Schmidt« 

has given reasons for withholding from this species. Rattray erroneously refers a fig. 

tire / to this species to which Janisch gives the name ('.allanticus Grun.,0 which should 

probably be (.-. ailanticun Castr. as figured in the subspecies,'1 a, form recognized as valid 

by Rattray. 

Found at stations 2811, 3526, 357JII, 3607, 3609TI, Aleulian Islands, Dering Sea, 

Pribilof and Commander Islands, and along Kuril Chain. 

"Cf. Proc. Roy. Soc. Edinb. 16: 462. 1889. 

& Mem. Soc. I'hys. et Hist. Nat. Geneva 31!: 21. pi. Jl.f. H. 1891. 

'"Schmidt, Atlas pi. /if. f. 1878. 

(I Schmidt, Jahresb. Komin. Deut. Meere 2: pL-i.J.-U. 1874 . 

* Op, cit. 95. 

/ Jan. Diat. Ga%. Exped, pi. .7. /. (i. 

3 Proc. "Roy. Soc. Edinb, 16: 462. 1889. 

b Caatr. Rep. Yoy. Chall. Hot. 2: pi. -i.f. 7. 1886. 
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Coscinodiscus obscurua Schmidt, Atlas pi. OL /. 10 18. 1878. Grun. Denksenr, 

Akad. Wien 48-: 74. 1884. Rait, Proc. Roy. Soc. Edinb. 16: 513. 1889. IV 

Toni< Syll. Alg. 2; 1244. 1894, 

{'csfodiseit# obwHt'its Van Hour. Synop. /)/. 12#,/. 4* 1KS1P 

The general coll structure of my specimens agrees well with the above, and the 

characteristic minute heads at the inner ends of the semiradtal lines are very evident. 

They do not appear in the somewhat doubtful photograph of this diatom by Doctor 

Wood ward.<f The specimen from Sendui, Japan, called by Brun (\ ahnvurns /loailitt.b 

can hardly be < Massed here; the fine beaded secondary markings in the hexagons and 

the absence of a striated border mark them as distinct. Hrun's form is, except for the 

coarser marking, nearer to (\ floriduhw Schmidt, which, like the above, has minute 

beads at the terminations of the semi radial lines. 

Found at station 2844, south of Alaska, 

Coscinodiscus oculus-iridis Ehrenb. Phys, Abh. Akad. Wiss. Berl. 1839: 147. 1841; 

Mikrog. pi. 18./, 42m pi. H). / 2. 1854. Jan. Abh. Rchles, Ges.Vat.erl. Cult. 1862"; 

3. pL Hi./. pL 2 A./. 4+ !8(V2, Schmidt, Atlas pL (LI, f. 4 (no name), 6-9. 1878; 

pi, ll;i. f. 1, 20. 1888. Grim. Deukschr, Akad. Wien 48-: 77. 1884. Jan. 

Diat. Oa%. Exped. pL2,/. 2. C1eve & Moll, type no. ft, 57, 1(12, 215, 258, 259, 27(>. 

319. Rat t. Pmc. Roy. Hoc. Edinb. 16: 559, 1889. Priteh. Hist. Infus, ed, 4. 828. 

1861. Do Toni, Syll. Alg. 2: 1275. 1894. 

Coscinodiscus mitralis Ehrenb. Mikrog. pL 21./. II* L. Smith, Sp. Diat. Typ. no. 

91 (not no. 92). 1874, 

Rat tray unites with the above list C\ omphalanthus Grun./' f % astfromphalitsJihroub.^ 

and Ccstodiscus radial us Ehrenb.^ I do not think these can be classed here. I also 

look on Rattray s <\ oculus-iridix locttli/cra / as of doubtful worth. 

Found at stations 2929, ft(104, 45ftOH< off southern California and Bering Sea, 

Coscinodiscus pentas (Ehrenb.) Mann. 

Symbolophom pentas Ehrenb. Her. Akad. Wiss. Berk 1844: 205. 1845: Mikrog. pi. 

A* XXILf. UK 1854. Griff, & Henf. Mier. Diet. <\l. ft. pi. 4-i./. 1875, 

Ehrenb. Phys. Abh. Akad. Wis*. lierl. 1872: 28ft. pi. 12. JLj\ 1. 187ft. 

Symbolophom viicroiriaa Ehrenb, Rer. Akad. Wiss, Berl. 1844: 2(15. 1845; Mikrog. 

pi. .f'}A, 21. j\ Ifi. 1851. Pritch, Hist. Infus. ed, 4. 83ft. 18(ih Griff, it Henf. 

Mier, Diet. ed. ft, pi. 4*1. f. 5/i. 1875. 

Symbolophom tetrm Ehrenb, Her. Akad. Wiss, Bert, 1844: 205, 1845. Fhrcnh. 

Phys. Abb. Akad- Wiss. Berl, 1872: ft94, pi. 12, II. J\ 1. 187ft, 

Symholophora he.ras Ehrenb, Rer. Akad. Wiss, Berl. 1844: 295, 1845.(7 

Cofirinodiscux stcllaris Roper, Quarl, Journ. Mier. Sci. 6: 21. ]>l. ,>./. /A 1858, Moeb. 

Diat.-taf. pi. hi./. *1. Prileh, Hist. Infus. ed. 4. 828. p/. 5,/. ]8(>L Casti\ 

Rep Vov. ('hall. Rot. 2: 155, 158. pi. ,{./< /. pi. ;i./. U. (irove; Schmidt, Alias 

« Van Hour. Synop. pL 12#./. 4 . 1881 

6Mem. Soc. Phvs, et Hist. Nat, G( ne\ a 31': 2ft, pi, /JK j\ /. 18JIL 

f" Schmidt, Atlas pL (Li./. 2. 1878, 

Schmidt, Alias pL fio./. 7. 1878and (inni. Denkschr. Akad. Wien 48-: 77. 1884. 

^ Van Heur. Synop. pL I2ih/. o. 1881. 

} Proc. Roy, Soc. Edinl>, 16: ph L J\ 2. 1889, 

ffSymholophom mUrotetras Elnvnh,, micro pentas Ehrenb., and S, mirrofuwas 

Ehrenb, Monatsber, Akad. Wiss. Berl, 1855: ft02. 185(1* are all nornina nuda. *ST. trin- 

itatis Ehrenb. B<-r, Akad. iss, Berl. 1844: 88, 1845. Prileh, Hist. Infus. ed. 4. 

83pL 11./. Mi. I8<>1. Griff, it Henf. Micr. Diet. ed. ft. ph IU.j.h. 1875. Ani.Jmirn. 

Sci. 48: pi. 4-J.1- 1845 is here excludeil, as it is an Aclinoptychus. 
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pL If)-f. /. O'Meara, Proc. Itoy* Irish A cad, II. 2: 261., 1875. Itatt. Proc. 

lioy. Sof\ Kdinb, 16; 493. 1880, (irun, Denksehr. Akad. Wien 482: 82. 1884. 

I)e*Tonit Sylh Alg. 2: 1231. 1894. 

Coxanofhxats symbolopliarti# <irun, Denksrhr, Akad. Wien 48": 82, pi -f./ S-1L 

1884. ItuM. Proc. Roy. Soc. Kdinb, 16: 492. 1889. Schmidt, Allans pi. hS8.f. 

1-5. I)e Toni, Syll, Alg. 2: J2!!0. 1894. 

I include in this species a large number of varieties found in the various dredgings 

and soundings named. I am convinced that then1 is no reasonable ground for <iru- 

nowTs ('. symholophorus as distinguished from Roper's older name C. stellar is. Grunow 

admits that the difference is one of relative fineness of marking—too slight a character 

for creating a new species, es])ecially when this difference is by no means striking 

and many intermediate forms are obtainable. Both have the same relative convex- 

ity of valve: the same striking stellate fluster at the center; the same arrangement of 

fine heading, namely, in fascicles whose component row? are parallel to the longest 

radial middle row. By thus abandoning the untenable distinction separating these 

two we have a sharply defined species, its nearest relative being (\ snblilis Ehrenb., 

from which it is distinguished by the stellate marking of the center and the abseiu\, 

of minute processes next the border. The older specific names of Ehrenberg given 

above under the now-abandoned genus Symbolophora take precedence over those of 

Grunow and Roper, I have selected & pentus, published simultaneously wilh 

viicrotrias and S. trims. because 1 have found the five-parted star at the center to be 

more common than the rest and because Khrenberg's illustration cited above is fjuite 

satisfactory. 

Found at stations 2807, 2848. 2859, 28li0, 2919, 3346, 336111, 3fi03, 3M14, 3(KMH, 

3(171, 402911, (ialapagos Islands, off Alaska peninsula, off British Columbia to south- 

ern California and Bering Sea. 

Coscinodiscua puatulatus Mann, sp. no v. Platk XT,VIII, fkjcuk 3, 

Valve strongly and evenly convex, covered wilh large conical (not hemispherical) 

beads, symmetrically arranged in decussating rows, as in (\ symmetrinw (irev., the 

largest at the center and regularly decreasing to the border, but terminating just 

within the border in a single row of increased size; border broad, stout, and hyaline. 

The heavy cone-shaped hem Is give a remarkable brilliancy to the diatom. 

Diameter of valve. 0.1 mm. 

Type in the 1*. K. National Museum, No. 591)151;. from station 35(i5II, Bering Sea, 

July (it 1895; l,Sf>f> falhoius, bottom of blue mud ooze. 

ILshould he here noted that what resembles a pseudonodule near the border in the 

photograph herewith repnduccd is, together willi three flecks near the center, <Iue 

to defects in (he negative, 

Coscinodiscus radiatus Khrenb. Phys. Abh. Akad, Wiss. Berl, 1839: 148. pi .V./. 

la-c (not fl.). 1841; )likrog, pi. IU. f. /, piH 22* f. *>, pi* -V///. /. 2 (not 2*), 

pi. .W. A 17/ (K pi. 4'>A. X 17/./ fi (doubtful^/. 2*K Lj. 21, pi 21. f. /). 1854. 

Prtlch, Hist, Infus. ecL 1. S:>0. pi, //./ 2U, Jfi). 18(51, Schmidt-, Atla^ pi HO. f. 

-5, iK UK pi H/, / /■/ fundetermined i, 1X78; pi. 6V7./. (no name). IS81: pi 

114. /5 (no name}. 2L IKSX. Schmidt. Jahresb. Koinni, Deut.. ^leere 2: !M. 

pi A / 14- 1*74. (Irun. Denksclir. Akad* \Y'ien 48 : 71. pi .1 / ! U 7. 18x4. 

Cleve it Moll. Iypes no. 57, (1 L 155, If;I. 207. 211, 215, 257. Van fleur, Synop. 

pL !2<Kj\ I. ISH1. Castr. Bep. Vo\\-Chall. Bot. 2: Ifi5. pi 2fK f. 2, //, 188<x 

Raft, Proc. jtov Soc, Kdinb. 16; 514. 1SS0, Be Toni, SvlL Alg. 2: 1244. 1894, 

(cxcIikIc here radiatus Hail. Am. J<mm. Sci. 42: Oo. pi. >.f. 14. 1H42: also (\ 

rmliat tix ^"ciswe, Hull. A etui, Si. PHersli. 12: 122. j>l. l.f. . 18(i8). 

Coschnxiisatft ens pi us Khrenb. Phy^. A till. Aka<l. Wi^s. l'crl. 1872: pi. t,!. I.f. 

14. 

('asrinwUxms Iwmilis Flin-nl). MiuuiIsIht. Alcid. W'iss, . 1861: JIM. IXli2, not 

borealh Hail. Am. Jniim. Sri. 22: M. l,K.r>(i. 
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Coscinodiscius <h rins Schmidt, Atlas pi. tf0. f. 1-4. 1878. Van Ileur. Synop. pi. ISO. 

/. S. 1881. Cleve & Moll, type no. 150. 

Costino(Mscit,* fallar Schum. Schrifi. Phys. Okon. GeselE. Konigsb. 8: 62. pi. 

76. 1867 (cf. Cantr. Rep. Voy. ( hall. Hot. 2: 1(55. pi. 29. f. 2, 11, 15. 1880). 

Rat tray includes under the above category several references," which are omitted 

hen4. 

Found at stations 2807, 3004, 2835, Galapagos Islands, off Ix>wer California and 

Bering Sea. 

Coscinodiscus robust us Grev. Trans. Micr. Soc. Lond. n. s. 14: 3. pi. 1./. 186fi. 

Moeb. Dial .-taf.;)/. 70./. H. I8f)0. Jan. Dial- flax. Exped. pi. -f./. 10-11. Schmidt, 

Atlas pi. fiV. /. Hi, 17 {not /. 1-6). 1878. Grun. Denkschr. Akad. Wien 48s: 72. 

1884. Rutt, Proc. Roy. Soc. Edinb. 16: 5J1. 1889. I>e Toni, Syll. Alg. 2: 1243. 

1894. Platk XLVIII, FICUIRE 4. 

Coscinod incus ttn hnloj nh Grun.: Schmidt, AI las pi. (l.r>.f. 9. 1881. 

Coscinodixcitx marrjitmltis Ehrenb. var. Grun. Denkschr. Akad. Wien 482: 72. 1884. 

Cosrinodiscits kinierianus Truari & Will, Dial Ilayti i%. pi. .i.f. I. 1888. 

Grevillo's figure and its reproduction cited above by Moebius are, as Rat tray points 

nut, somewhat idealized. A variety was found al station 3399H corresponding to the 

one that Schmidt & considers doubtful. ('. sukvelatus Grun. is also a rather too diver- 

gent variety, while C. hinherUm.ua Truan & Witt is either u variety with unusually 

narrow margin or a type form with margin wanting. The confusion between this 

species and V. marginatits Ehrenb. haw been discussed under that heading. 

Found at stations 3340, 33(ilH. 3399II, 3W4, 3G63H, 3693H, 3784, 3785, 4023H, 

402511, off Washington, Bering Sea and Okhotsk Sea. 

Ill Itattray's revision4' ocelli's this paragraph: ''In a SatHa Monica form, 13 mm. in 

diameter, discovered by Doctor Rae, the usual striated border was surrounded by a 

second more sharply defined but narrower band, with a slightly convex surface, and 

bearing delicate hiriae, 8 to 10 in 0.01 mm. At one place this band is interrupted and 

somewhat more convex on the two sides of the break. This gives it the appearance 

of an elastic spring enveloping the valve." Specimens of (his structure are not 

infrequent at station 33# I III, which is in Hering Sea northwest from Pribilof Islands. 

At station 402511. a little north of the Aleutian Islands, it is decidedly abundant. 

Nor is such a band confined to this species. Ill run d figures precisely this condition 

on a specimen of crassus Hail. It would be interesting to know the precise 

physiological signilicatinn of this feature, its only occasional presence in the different, 

species implying that it has such signification. Figures of this form and a morpho- 

logical discussiev of the interrupted diatom girdle have been published by Palmer & 

Kecleyy The form found at station 402511 is represented in (ho accompanying 

figure. 

Coscinodiscus simbirski&nus Grun. Denkschr. Akad.Wien 48-: 81. 1884. Schmidt, 

Atlas pi. lhi. /. 11-12. 1888. Ratt. Proc. Roy. Soc. Edinb. 16: 489. 1S89. D«> 

Toni, Syll. Alg. 2: 1228. 1894. 

My specimen is a typical example of this unusual species. As the sounding in 

which it occurred was made off the coast of Alaska, and as the only places heretofore 

* Ehrenb. Mikrog. pi. XX. XIII. f. 2*. Schmidt, Atlas pi. (id. f. IS. 1878. II. L. 

Smith. Sp. Diat. Typ. no. 0!l. This last is probably an error. No. 99 is marked 

C. sciiUilLuis Grew, and contains in> example of ('. radiatus. No. 98 is marked C. 

radial nit Ehrenb., but is wrong. It is ('. mxiitlifer Schmidt. 

& Schmidt, Atlas pi. C,2.f. 1. 1H7H. 

< Proc. Roy. Soc. Edinb. 16: 512. 1889. 

d Mem. Soc. Phys. et Hist. Nat. Geneva 31': pi. 20. f. 1891. 

e Proc. Ac-ad. Phila. 1900: 4(i5 479. pi. f-y-Jd. 1900. 
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reported where it has been found are in Russia (i. e. Simbrisk, Ananino, and Arch- 

angclsk-kiirojedowo), it would bo interesting to know the geological outcrop that 

furnished this*specimen. 

Found at slat ion 3361II, Bering Sea. 

CosdnodiscuB subtilis Ehrenb. Phys. Abh. Akad. Wiss. Berl. 1841: 412. pi. 1. III. 

f. IS, pi. -i, VII. f. f. 1 S4li: Mikrog. pi. IS./. ,?7. pi. .{■{. XIII. /. .{, pi. J-i. XVI/. 

7, pi. J.'f. I II. J. (>, pi. .!■>. XXII. /. pi. XXIII. f. Ehretib. Phys. 

Abh. Akad. Wiss. Berl. 1841: l.'5S. pi, /. 171. f. IS. ISI3. (itc\. Quart. .Inui'ii. 

Alicr. Sri. 7: 81. 185!). Pritch. Hist, fnfus. ed. 4. 830. 18(51. Jan. Abh. Schl. 

(ires. Vaterl. Cult. 1862'J: 1. pi. 1 A.f. 18(52. Jan. Dint. (iaz. Exped. pi. f. $. 

Schmidt, Atlas pi. .57. /. 11-10. 1S7K. H. L. Smith, Sp. Diat. Typ. no. 100. 

Ratt. Proc. Roy. Sue. Bdinb. 16: -!!M. 188!>. l)e Toni. Syll. Alg. 2: 1232. 

1894 (exclude Khrenb. Phys. Abh. Akad. Wiss. Berl. 1841: 443. pl..i. VII./. 4. 

1843. Grun. Denkschr. Akad. Wien 48-: 81. pi. /. 26. 1884. Ehronb. 

Mikrng. pi. f. 4- 1854 ). 

Rattmy lias included here several references which are very questionable." The two 

varieties described bv him& are verv unsat is I'a dory and uncertain examples of this 

species. Its boundaries are unquestionably misty. It approa<*hes (\ normanni 

Greg., (\ odontopkonix Grun^ f\ rolhu <tTiltk, (*. sijmtiwlriri.is Grew, i\ fnnci.vulalu$ 

Schmidt, C\ denarius Schmidt. IL L. Smith's type no. 100 is truly typical. Coin- 

pare synonymy of C\ normanni Greg. 

Found at stations 2814, 352t>? 3t>04II, ;ii>07, Aleutian Islands and Bering Sea. 

Coscinodiscus undulosus Mann, sp. no v. Plate XI,IX, nctkk J. 

Vrustules small and very delicate; valves slightly and evenly convex; markings of 

oval beads elongated in the radial line, all of one size very small, arranged in radiat- 

ing rows, but so spaced in the rows as lo produce a uniform delicate wavy appearance 

over the entirt^ valve; border muderalely broad, perfectly smooth, A fragile and 

handsome species, found only in the following dredging, there quite abundant. 

Diameter of valve, 0.125 to 0.1mm. 

Type in the U. S. National Museum, No, 500L21, from station 352(jT Bering Sea, 

August 5j 1893; 49 fathoms, bottom of line sand and dark mud, 

Coscinodisous verecundus Mann, sp. now Plate L, kicure I. 

Valve nearly flat; central area very minute or wanting, marking of minute beads, 

the largest at the center and regularly decreasing to the border; arranged in indistinct 

fascicles, 12 to 14 in number, irregular in width, showing the watch-milling effect of an 

Aclinocyclus; border of two distinct portions equal in width, namely, each about one- 

twentieth the radius; the inner portion a smooth band ornamented with evenly set, 

largo but dim beads in a single circle; the outer portion strongly marked with trans- 

verse (radial) striae, slightly wider on (he outer side, The entire valve most delicate 

and pellucid. 

Diameter of valve, 0.078 mm. 

Type in the I". S, National Museum, No. 500122 from station :iOK8II, Okhotsk 

Sea, August-27, 18JMi; l,5fi2 fathoms, bottom of brown mud and fine sand. 

Jan. Diat. Gaz. Exped. pi. -?./. (named (\ It nttvinosns Jan. L pL / 7, pi. iL 

/ 1, 5, pL 20. f. ,5. Schmidt. Atlas pL 57,/. (no name;, pi. 58. f* SY (no name). 

1878. Van Ileur. Synop. 2IS. pL Af/./. L 1881-1885 fas ( \ subtilis Ehrenb.? in text 

and C. normannicus Greg, in plate), 

6 Proc. Roy. So<\ Edinb, 16: 497. pL LJ\ Wt pi. .Uj\ IS,SO. 
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Coscinodiscus woodwardii Kulcn. Dial. Sp. Typ. no. I Hi. 18(18. Schmidt, Alias 

/)/. 60. f. 8, pi til, f. IS7S; pi. fi.'i. J. IKS I. 

1 do not 11 nd satisfactory reason for placing tliis diatom under apivuhitun Khrenb. 

as is done by Ilat tray" and copied in Bo Toni.'j Although our knowledge of ihe hitler 

species is most obscure, yet ho far as (he form is now represented it has only a remote 

resemblance to llu> above. Its typical structure is witli beaded valves, while ihe 

above is covered with a fine network; and although the transition from beads lo hexa- 

gons by the enlargement of I be beading and their subsequent lateral pressure is an 

easily understood one, I think the form is then so far from the lype as to have passed 

over into another species. Kaltray has. I Ihink, suggested a more important aflinily 

than the one above by bis remark'' I hat ('. apirnhifun "when its markings are polygonal 

and iu contact is distinguished from (rnrfiatuft Khrenb. by (lie presence of a central 

space. " This is very nearly the structure represented by (\ v<uxUrardii. which I 

would therefore prefer In place as a variety of ('. r/iditil us rather than to unite it 

with f' apiciilafnK, as 1 look upon the minute and irregular central area of this species 

as less significant than the striking structural contrast between it and (\ apintlaJus. 

Hut for the present at least il is belter to keep (his species independent, as is done by 

Orunmv, Schmidt, and others, llabirshaw makes (his name synonymous with C. argns 

Khrenb., an identification quite out of the question. 

Found at station 2(i!MlI, off California. 

ACTINOCYCLUS Ehrenb. 

Actinocyclus Khrenb. Her. Akad. Wiss. Herl. 1837: til. 1838; Infus. 171. 1838; Her. 

Akad. Wiss. Herl. 1840: 202-201. 1841. 

I'yridkula Khrenb, in part; Ber. Akad, Wiss. Rcrl, 1844: 8.r>. 184"). 

Eupodiwm Khrenb. in part; W. Smith, Synop. Ilrit.. Dial. 1: 21. pi. j. f. 41. 1853. 

lireb. Joiirn. Quek. Micr. Club 2: 71. 1870. Greg. Trans. Roy. Sot\ Edinb. 21: 

501.' 1857. 

Aclinopiychtttt Khrenb. in part; Khrenb. Mikrog. pi. 18. j. Li. 1854. Kiitz. Hacill. 

134. 1844. Tiright. Quart. Journ. Micr. Sci. 8: 9-1. ISfiO. 

Aitliscus Ehrenb. in part; Huhh. 11. Eur. Alg, 1: 320. 1S(M. 

Ilyalodisais Ehrenb. in part; II. L. Smith, Amer. Journ, Micr. 2: 100. 1877. 

SticUxliscusGrev. in part; Grun.: Van Hour. Synop. pi. 118. f. .{. 188J. 

I'odofrira Ehrenb. in part; Grim.; Van Hour. Synop .pi. 118. f. 188J. 

Micro podiscxs Gruii.; Van Hour. Synop. pi. 118. f. .i. 1881. 

liapcria Grun.; Grun in Van Hour. Synop. pi. 118./. (1. note. 1881. Halt. Journ. 

Roy. Micr. Hoc. 8-': 917. 1888. 

CtwinodhiCM Khrenb. in part ; Grun. Denksehr. Akad. Wien 48-: 83. 1884. Norm. 

Trans. Micr. Soc. Loud. n. s. 0: 7. 18(51. Grove, Proc. Roy. Soc. Kdinb. 17: 44!). 

18f>0. 

This genus is one of extreme difficulty—first, because of the remarkable confusion 

between it and other genera, especially in the earlier writers; the result being that 

such actinocydoid forms as are treated by them are difficult to find. This is especially 

the case in regard to this genus and Aetinoptyehus Khrenb., on the part of Khrenberg, 

Kiitzing, Greville, lirightwell, and others, a condition growing out of the fad that 

when Khrenberg first constituted the genus Actinocyclus it made no distinction 

between these and the Aetinoptyehus forms, which, though so dissimilar, wore not 

separated until 1840, when Ehrenberg created the genus Aetinoptyehus for that pur- 

" Proc. Roy. Hoc. Edinb. 16: 571. 188!). 

6 Do Ton!, Syll. Alg. 2: 1283. 1894. 

c Op. fit. 570. 
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pose* KiHztng, f ireville, and Rrightwelb how<'ver, ignored Ihis lalfer genus, and so 

perpetuated the error. In addition to the confusion between (In* a l>ove-men(i<unxl 

genera, I hero is a second reason for the difficulty here encoun tered, and one that partly 

explains (lie oilier; the inconstant and nil her trivial generic distinction between this 

and Cosci nodi sens Ehrenb. Th<^ general structure and markings tire those of the latter 

genus, and the one striking distinguishing feature, the i:pseudonoduleL,? of Actinocy- 

clus, is unquestionably very inconstant. Some species, like A. ■pyruUrhnicuH Dehy, 

seem fairly well marked and stal>le: but many olhers differ from well-known species 

of Coscinodiscus only in the presenee of this pscudonodule, and it is not unusual l.o find 

specimens both with and without ihis structure in the same gathering. Thus (\ rtir- 

vatiihtx Grun., is A. enrvatuhi8 Jan., without ii +s pscudonodule; so also subtilis 

Ehrenb. and .1. sttbfilLs Greg., f'.fttsms Xorm., and A, ralfsii (\\\ Smith) Ralfs, t\ 

tuben itlahtx Grey., and A. s/)arsns *'(ireg.) Ratt.: while in II. L. Smith's type slide no. 

12 the form he calls Actiriocyclux infrrpunclaitts Bright,/' is uniformly lackingMn the 

pseudonodule and agrees exactly with his type slide no. 421, marked **I'ntlosira 

maxima Grun." There might be mentioned a third reason for the difficult character 

of this genus, namely, the lack of good literature on the subject and especially of good 

figures of llie species. Ratiray s revision of Actinoeyclus " contains some excellent 

work, but it leaves much to be desired. Too many old speciiic names have been dis- 

turbed; the illustrations are scanty and loo small, and the analytical key is mosl diffi- 

cult In use. Schmidt's Alia* has so far praciically ignored this much needed sub- 

ject, an undertaking of far more importance lo (he science than the wearisome 

rei 11 list rat ion of species already repeatedly figured in its plates. 

ActiiiocycLus alienus Grun.: Van Hour, Synup. pi, / 10. / J, 1S81. Ratt, Journ, 

Quek. Micr. Club II. 4: 141, iSi)0. Wollc, I fiat, X. A . pLs^.J. J4. 1X90. I>eToni, 

Syll. Alg- 2: 11«5. IXM. 

The specimens found by me agree with what Grunow calls variety California! 

which is the type of I lie species. 

Found at. slat ton SUfilll, off the coast of Alaska. 

Actinocyclus crass is (\\\ Smith i Van Meur. Syrmp. pi. /^J. 1SS1. j)e Tonk 

Syll. Alg. 2: 1 Hit). 1H94. 

IZh poffiseus crwi.sttn \\\ Smith, Synop. lirit. I Ma*, 1: 21. pi. ■}-/• -U ■ I 

Aciinocjfchts siibwasstts Hatt. Jourti. Quek. Micr. Club II. 4: 154. 181*0. 

Actinncyclus vircftmfiatits Pant, Bacill. log. 1: pi. 3.f. 2H. IH87. 

Van Ileurck's figure is hardly typical, as the beading is radially arranged in the 

type. Ra I tray's proposition to make a new species of the nonrndial forms is, how- 

ever, not (o he commended. They should he looked upon as varieties of the above. 

Found at slat ion U-Mfi, off the coast of Washington. 

Actinocyclus curvatulus Jan.; Schmidt, Atlas pi.IY7+J. .il. ISTS, Wolh\ Diat. X. A. 

pLU.if. !4. IS'tf). 

('osrhtnffisrHs vttrifiltthts sntboecllaf n*t Grun, I hnkscbr. Akad. \\ ien 48-: XX. pi. } . f. f~>. 

ISS4. 

Artinor>trifis &)thocfllat*tx Ratt. Journ, Quek. Micr. < hib 11.4; 145. ISitf). 

The above differs merely ill its pseudouoduh' from t 'osrintufixctts rarrattflns Grun./1 

a difficult v I hat Gnmow tries to avoid hv making r his species a form as variet v stihoct 7- t i j » 

latus of that species. 

Found at station 2S07. Galapagos Inlands. 

a Journ. Quek. Micr. Club 114: I :i 7 212. pi. If. 1W0, 

^ Van Ileur. Synop. 125. W. 

<" Schmidt. Atlas 57./, J-J. 1S7S, 
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Actinocyclus (?) elongatusGrun.; Van 11 cur. Synop. pL IJA.f 7,3, /?. 1881. 

I am in harmony wit It Van Ileurek in doubting the correctness of calling this an 

Actinocyclus. Not only the extreme contrast of this elongated form with any known 

Actinocyclus (my specimen is twenty times as long as wide), but the absence of any 

true pseudonodule makes this classifies! iun unsatisfactory. In my specimen at least, 

file dot which (irunow considers a pseu<lonodule is only an enlarged bead on the upper 

surface of the valve, and lacks the shimmering appearance of the irue pseudonodule. 

In my form also, as in Van Hcurck's figures, there are two such, localed at short dis- 

tances from the l wo ends. Rat-tray" states that the pseudonodule is genuine in a 

Titsearora valve, but doubts its genuineness in another subspecies which Grunow for 

that reason names 1 vlantjatns dubiaJ* The fact is, we have here another illustration 

of the difficulty of considering Actinocyclus anything more than a subgenus of Cos- 

einodiscus. Compare the figures of Van Heurck & with that of (\>xcin<HH$eits elongatus 

Grun. in figure M of 1 he same plate. 

Found at station 21)10, off the coast of southern California, 

Actinocyclus interpunctatus (Bright.) Rulfs in Pritch. Hist. Infus, ed, 4, 835, 1801. 

Ratt, Journ. Quek. Micr. Club IL 4: 201]. 1890. (Xot 11. L. Smith typ. no. 12,1 

Acfinoptychttx inter pimctat tut Bright. Quart. Journ. Micr. Sci. 8: 91, pl.(Lfl7* 1800. 

ffyalodisctts Mellifjrr Bail. err. det. Moll. Amer. Journ. Micr. 2: 100. 1877. 

Eh podwnts (Artmnptychm) inter ptmctal us Bright.; Grtin. Amer. Journ, Micr. 8: 

101-102. 1878. 

The above is perhaps a broad variety of A. ralfsii (\V. Smith) Ralfs, and differs little 

from A. spars it a (dreg.) Ratt, The slide in II. L, Smith's type no. 12, bearing the 

above name and identical with his slide 421, marked " Pado&ira mdrima GrunM
M is 

better considered a variety of A. ralfsii * that is, if that species and this one are (o be 

kept separate. Ralfswas himself doubt ful about this form being a valid species* 1 

share this doubt. Still, as there is ground for question on this point, it is perhaps 

best to accept Rat tray's decision and retain the above name. 

Found at station 450511, 

Actinocyclua minutus Grow; Ratt, Journ. Quek, Micr, Club 11.4: 170. pi. //./.4, 

1890. 

The original specimens came from Manila; this one from the Galapagos Islands. 

Found at station 2807( Galapagos Islands. 

Actinocyclus oliverianus (KMeara, Jour Linn. Soe. Bot. 15: 58, pi. i,J\ 7. 1870 (?). 

Castr. Rep. Voy. Chall. Bot. 2: 145. pLj.f,7. 1880. Rait. Journ, Quek. Micr, 

(Tub II. 4; 148, 1890, 

Podosira olivcriana Grim,; Van Ileur. Synop. pi. tiS.f.^. 1881. 

Micropodisrti£ olivcrianna Grun.; Van Ileur. Synop, pL / tS.f. --i. ISS1; Denkschr. 

Akad. Wien 48-: 79. 1884. 

Aclinorychts umhonatits Castr. Rep. Voy. Chalb Bot. 2: 145. p!,-t,J\-}> 1880. 

It is difficult to decide on the genus of this diatom. It has the shimmering pseudo- 

nodule of Actinocyclus, the watch-case milling of Podosira and the general border of 

Craspedodiscus, 1 place it as above because my form, unlike that figured by Van 

Heurck and the one referred to by Ratt ray, has a true pseudonodule, a large, hyaline, 

refractive globule, and not the small process of Van Heurck's and Rattray s figures. 

The view of Van Heurck and of Grunow, who looked on this as a species of Podosira, 

does not seem to me to be tenable. It may be found necessary to adopt Grunow's sug- 

" Journ. Quek. Micr. Club II. 4: 197, 1890. 

6 Van Hour, Synop. pi. 1 >h.f. 1*. 1881. 
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gestion of putting this in a new genus Mieropodiseus; though the name would Ik.1 bad, 

us some specimens have, as ul>ovt^ stated, not a "litlie iooi/T hut- a very evident 

pseudonodule. raslraeane's figure gives emphasis to rontorted markings that do not 

occur in all eases. I do not agree with Rauray thai Artinoryrhts untartictf# Castr.ft 

and A. umbunatits Cwslr.b are svnnnvmuus wiih llie above. The failure (o find a k % 

pseudonodule in tlie* original specimen by O'Meara is probably explained by llu; 

inconstant y of lhat stmciinv. 

Found at. station 2H.M), ui'i' tin* cnasl of Alaska. 

Actinocyclus ralfsii t \\ . Smilh j Halt's in IVilch, H isl. I nt'us. ed. 4. 8;55. pi. Ji.f. S.j. 18(jJ. 

Van Hour. Synop. 2b">. }>L /-"■>./. H, pi. I I8S|. O'Meara, I'roc. Roy. 

Irish Acad. II. 2: jJfiS. pi. 41.f. I. IN7-~». Hatl. Jmini. Quek. Mier. Club 11.4:155. 

181J0. DeToni, Syll. Aljr. 2: 1 171). I8!M. Caslr. Iirp. Voy. ("hull. Hot. 2: 14li. pl.JO. 

f.I. 188(5. ling. & IV. Pflanzent'am. 1"J: 78.f.UUii. I8<)(i, Wake, Trans. Wise. 

A cad. 14:108. pL.l }. l!KKi. 

En pwltsciiH ral/fsii \\'. Smith, Synop. ISril. Dial. 2: Sli. 18'><>. Mori,. Diat.-taf. pi. 5. 

f.Jl. 1890. 

Ettpodisrtia uparnu.s (St'os^. Trans. Mirr. Soc. I.ond. n. s. 5: HI. pi. !./.}?. 1857. 

(\>tsrino(i.isrnHfiisi'ii.t .Norm. Trans. Mirr. Soc. Lend. n. s. 9: 7. pl. i.j.4. 18(11. 

Ai't.inocyclitsfkwh.s H. L. Stnitli. Sp. Dial. Typ. no. II. 1874. 

The specimens found at shit ion ;►(>! I art* a small and coarse variety similar to thy 

figure in Moebius cited above. 

Found at stations :W(illI and Wil I, nil" the roast of Alaska. 

Actinocyclus sparsus I'drey, j Hall. Jfnirn. Quek. Micr. Club II. 4: I Tit;, 170. 1890. 

De Toni. Svll. Aly. 2: 1177. !S(M. +> I ■ 

Ett podixcutt xpurstts Trans. Mi er. Soc. Lond, n, s, 5: SI. pi. i&57. Mocb, 

Diat.-taf. pL ISfH), 

Actinunjvlns rttljYd spafstis Ralfs, Priteh. I fist. Infus, ed. 4. 835. 18<il. Cleve&MolL 

type no, 115, 1878. 

Actinucyidiis fu&ricnlatiis Tastr, Rep. Yov. rball. liol. 2: pL \tf, <V- Hhh, J88(J, 

As Ilattray points out it is a mat ler of doubt if i his lorm is not to be looked upon as 

a variety of A* m//sut thus agreeing wit li Rails V upinion <1 in Pi itch. Hist, Infus.above. 

But, like Rattray, 1 feel that ihi.s union is questionable enough to warrant the separa- 

tion, at least for the present.. As has been pointed out in (he discussion of the genus, 

the above differs from {"o&cinodi&ai# ttthtrcidaUtx {iww, only ill the presence of a pseu- 

donodulc, t> 

Found at station 334 (i, off the eoast of Washington, 

Actinocyclus subtilis (dreg.) Raits in Prileh. Hist. Infus. ed. 4. 835, 1861, Ratt. 

JouriL Quekt Micr. Club II. 4; 1SS. 1WK). 11. L. Smith, Am. Jo urn. Micr. 2: 

101. 1877. H. L, Smith, Sp. Dial. Typ. 14. 1874. Van Hour. Synop. 21<>. pL 124, 

/. 7, 1881. I>e Toni, Syll. Alg. 2: 1183. 18fM, 

Eupodisctts svbtiliti (ireg. Trans, Roy. Soe, Kdinh. 21: 50K pL II-f. 50. 1857^ not 

Kbrenb. J855. num. nnd. 

Ettpodisctts [>n b. Joiirm (^uek, Mier. ( Iub Q: 4L 1870. 

" Rep. Voy. < hull. But. 2: 14;>. lKNii. 

L<ir. eit. pL }. Jiff < 4- 

f- Journ. Quek. Mier. (lub II. 4: I5n. ISH0, 

^('f. Priteb. Hist. lnfust ed. ! S;i5. lsi;l. 

^ See (irevilh^s original figure rn Kraus. Mier. Sue. Loud. n. s. 9:1-. pl./j.f.G. 18CI, 

or Moel>. Diat,-taf. pL*^tf.iL 181)0. 

ol7i:>—VOL li), vt o—07 1- 
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Tlio name '' Eupodiscus ? sitbtilis" Ehronberg" ought to bo dropped out of considera- 

tion, as I hero is no indication of the character of the diatom the author had in mind. 

Haifa's species, however, differs in no respect, except ill it.-4 pseudonodule, from Cosci- 

nodi&'tis gtibtilis Ehrenb.^ and especially from the figures in Schmidt's Atlas pi. 57* 

f. II-Id. 

Found at stations SfifiOH, Kuril Islands, and 3088 II, Sea of Okhotsk. 

Actinocyclus tesselatus (Roper) Ralfs in Pritch. Hist. lufus. ed. 4. 835. 1861. 

Eupodiseus tesselatus Roper, Quart. Jotirn. Micr. Sci. 6: 10. pi. .S. f. 3-1. 1858. 

Moeb. Diat.-taf. pi. l-i.f. 1-lb. 1890. 

Ropvriatcsselata Grun.; Van He nr. Syimji. pi. 11S.J. I SSI. Ratt. Journ. Roy. 

Micr. Sue. 8a: 57. 1888. De Toni. Syll. Alg. 2: 1087. 1894. 

As has been pointed oul, in the discussion of the genus, the sole difference between 

Actinocyclus and Cosci nodi sens is the presence in the former of the pseudonodule. 

Although this species contrasts strongly with others of the genus because of its reticu- 

lated marking, it does not differ in thai respect- from Coscinodiscus, where such mark- 

ings are the dominant, ones. I see, therefore, no reason to place this in a new genus. 

The pseudonodule is less dense and convex than in most Act inocycli, though there 

are exceptions even lo this; but I here can he no question that it is the hotnologue of 

that structure. 

Found at stations 208011. 2090II, between San Francisco and Hawaii. 

CRASPEDODISCUS Ehrenb, 

Crasprdttdiscus Ehrenh. Ber. Akad. Wiss. lierl. 1844: 200. 1845; Mikrog. pi. 18. f. 108. 

Pritch. Hist. Infus. ed. 4. 831, 9:59, 186], I)e Toni, Syll. Alg. 2: 1198. 1894 

Griff. & Henf. Micr. Diet. eel. 3. 203. pi. -j-i. J. 21. 1875. Bright. Quart. Journ. 

Micr. Sei. 8: 95. pi. S.f. C, pi. fi. f. Moeb. Diat.-taf. pi. 29. f. ]J. 1890. 

Cosnnodiscus Ehrenb. in part; Kiitz. Sp. Alg. 12(i. 1849. 

Pyxidictila Ehrenb. Her. Akad. Wiss. lierl. 1844: 85. 1N45, in part. 

Pomdiscus Grev. in part; Grim.; Schmidt, Atlas pi. (iti.f. 6\ 1888. 

Hyalodisms Ehrenh, Her. Akad. Wiss. lierl. 1853: 52(i. 1854, in part; Mikrog. pi. 

35A. r.riii.f. i>a b. 1851. 

Although this genus is of questionable validity it is not possible at this time to dis- 

tribute its members among the two or three genera which it most nearly resembles. 

It stands closest to Coscinodiscus, as is evident by such examples of Craspsdodiscus 

CQScinodisrits Ehrenb. as thai figured in Schmidt.c On the other hand, it leads over 

impercept ibly into PorodiscusGrev.. as in the case of Schmidt's figure/' which Grunow 

calls CrttxjH'tlfMliscus oblontjus, hut which RatIray f looks upon, and rightly, as Poro- 

diseus oblmufHs Grev. Nor is it. surprising thai in such cases of Bright wellia aa have a 

very minute ring of beads separating the central portion from (he outer hand of the 

valve, this ring should he looked upon as essentially the same as the suture that usually 

separates these two portions in Craspedodiscus. / It is, however, best to hold this genus 

distinct; and accordingly the union of it with Cosci nodiscus by Kul zings has been 

generally disregarded. 

"Ehrenb. Ber. Akad, Wiss. lierl, 1855: 302. I85(i. 

& Phys. AI >h. Akad. Wiss. lierl. 1841: 112, pi, I. III./. IX. 1843. 

f Schmidt, Atlas pi. <>(>./. •>'. 1881. 

d Op. eit. /. 7 9. 

f Proc. Roy. Hoc. Kdinb. 16: <>74. 1889. 

/Cf. Iirighl. Quart. Journ. Micr. Sei. 8: 95. pi. ,5./. (i. 1800. 

g Kiitz. Sp. Alg. 12(>. 1849. 
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Craspedodiscus coacinodiacus Khrenb. ller. Akad. Wiss, lie?I. 1844: 200. 1 S4T>; 

Mikn.jr- pi /JIf. los, pi ,tf. A'lr./. ,s\ pi ,U. XVI. f. <v. 1854. Pritch. Hist. Tnlus. 

ed. !. Ki2. pi. Si.f. WL 1801, O'Meara, IW. Koy, Irish A cad. 11,2: 200, 261./. 

2H, 1X74, Schmidt, Alias pi W. f. ■> 1881: /;/. f .{. [8tt{. Bright. Quart. 

Journ. Micr. Sri, 8: 95, \'Ml. pi v. /. -U 1SCJO, correction. (Jrun, in Fenzl, Revise* 

Novara Pot. 1: 20, 194. IS7(>. liall. Pme, Roy. Soc, Kdinb, 16:000, ISS!). Do 

Tonb Syl!. Alg. 2: I lift). IXIM, Wolle. Dial, \\ A. pi Mif. 4. X, IX!>0, 

Pij.r'irftcula cosrinoffiarti# IChrenb. T, Akad, Wiss. Herb 1844: So. 1845. 

(\k(ts{)t'tfotfixri(s vncroffLsatx Khrenb. Mikrog, pi A.l. XVII. f. }. 1854. 

CrfUipfffnffisrrf.s pi/.ritltrirhr lirighl. Quail, Join n. Micr. Sri. 8: 1)5. pi /j, f, }. 1800. 

Moeb. Dial.-tab pi JS.f. !. IS^O. 

CoscmaflMntti jtyj'idirnht Ki'ifz. Sp. Alg. [20. 1X49, <iriff. Jt llenb Micr. I>icl. ed, 

pi. 4>? f 21 1X75. 

Found Hi station 2919, off southern *"alifiirniii, 

CYCLOTELLA Breh. 

CijvloU'Uaa TiroK in Preb, *Sl God. <^mni< 1. Dial. 20. 18:58. Kii(z, Haeilb 50, 1844. 

Arnoli. Quart. Journ, Micr. Sri, 8: 211, 1800. Van Hour. Synop, 2IX, Pritch. 

Iiist. Infus. ed, 1. 81b I SO IH <\istr, Roji. Voy. t'halb Roi, 2: ]40. 18X0, DeTonb 

Syll, Alg. 2: 1351. 1X94. 

('tjmbrflu i\ Ag. Omsp. Dial. t!. 18:10, in part. 

Pytidintla Khrenb. Infus. pi 10. f. 1. [XXX, in part. 

IHseoplra Khrenb. Her. Akad. Wiss. Perl. 1847: 4X4. 1848: Mikrog, pi (I. II f. /-.{f 

/;/. .i!h II. f. 2U. 1854, 

In many instances single val ves of 1 his genus arc idtuO ical in getieral build with those 

of Melosira (\ Ag. They never, however, grow in connected chains or filaments, as do 

those of the latter genus. Their sculpturing is alsn usually sui generis. The genus is 

universally recognized as dist inct. a decided advantage in classification, in view of the 

size of Melosira. Although <Vclolella represents much smaller forms than those com- 

prising the genus Ooseinodiscus. 1 he general shape and the mode of growth of the two 

are closely similar, and certain members of each genus are difficult, in distinguish. 

Cyclotella regina Mann, sp. now Platk L, kiotkk 2. 

Valve circular; consisting of a large central a r< a. t hree-fourths the diameter of I he 

valve and a rim nne-fourlh the diameter; I he former nearly hyaline, hut having a few 

sea tiered beads near the slight I v elevated center and a narrow fringe uf fine radiating ~ n 

lines next to the rim; rim nearly Oat, showing dilfereni markings i>n its under an<l 

U[>}>er sides; the under (section a in the ligurei ornamented wilh delieale and close 

transverse striae; the upper (section h in the figure i finely beade<l on ibe iuiHsi" half, 

the outer half hyaline; a tine hnt evident line near h> and parallel with I he margin. 

Diameter of valve O.OXtt mm. 

The general appearance <>f 11ds species is somewhat like (\ tran.stfh-unit-ft Paul 

Specimens are scarce at slaltmi 2 SOT. at 1 lie (lahipag^ *< Islands, and uidy a single val v * 

was found at staiion 282/1 ju>i inside the jikiuiIi ni | h<- (iulf of <'iilihmiia. nji[>nsite the 

town of i.a Pax. 

Tyjie in the [\ S, Nalional Museum, No. 5'JO 1211, ivam slat ion 281)7: also from sla- 

tion 282:1, (lalapagos Islands and (Inlf <»f ('ablonna. 

Cyclotella striata f [\ui/..i (irun. in Cleve & ilrun. Sw Vet, Akad. llandl. 17x II!) 

1880, Van Ilem\ Syn^p. 2bb pi UK II /5. 1881. Schmidt, Atlas pi. 

U4.f. U /-f. DeTeni, Sylb Alg- 2: l::52. 1WM. 

CoscinodiscHs slriaftts Kiii/P lUn ill. I:) I. pi L f\ 1841. 

a As a suhgenus by Kiit/ing. binnaea 8: 5X5. lXi}X. 

^ Schmidt, Atlas pi /YJ. /. ,// ;/7, 1890. 
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JHsvoplru siwrifi'ts Eh re rib. Mikmg. pi. -AV. /. /. M\ pi. *IU. II. f. *it*. I Sf>-I. 

Disco pirn (tf laniira Ehrenb. Mikrog. pi. >tf). ILf. 18^>4. 

Cyrtotflla dntlaxiana W. Smith, Synop. Rril. Pint, 2:87. 1850, Rabh. FL Bur. 

Alg, 1: 18f>4 (nol II. L. Smilh. Hp. Dial. Typ. no. 102, 1874). 

Cyclolrlla sinemis Ralfs in Prileh. Hist. Infus. ed, 1. 812. />/. Lrt. f. }* I8iil. 

Cyrlotrlla (iflantira Ralfs in Pritch. Hist, Infus. ed. 4. 812. pi. to.f. *i. 18(iL 

Cyvloielln ambigna (Irun. in (leve. & Grim. Sv.Vel. Akad. HandL 17-: 119. pL 7. 

/. 1880. Pe Toni, Syll. Alg. 2: 1352. 1894. 

Though there is similarity between this and ( \ xfijlontm liright., I do not think it. is 

sufficient to necessitate uniting them, as is done by Pt^ Tonu" They are held as sepa- 

rate by Ralfs. Schmidt, and Van Hcurck. There is no doubtabout (\ ainvnsis ( Ehrenb.) 

Ralfs 1 mm rig this species; though Disroplat sinrmis Ehrenb., on which Ralfs bases his 

name, is somewhat questionable. The same is true of (\ ffnilaxtawi W. Smith. which 

from the meager description and the absence of any illustration is ralher indefinite. 

[1. L, SmithV type no. 102 is a typical (\ xhjlorunt Bright,. to which, therefore, if the 

two arc to be held separate, it. should he referred. 

Found at. stations 2(188IT, 451(111, off (-aliforma and in Gulf of California. 

Cyclotella stylorum Rright , t^uart. Journ. Miur. Sci. 8: 90, pi. ti.f. Id. 1800. Van 

Heur. Synop pl.U4.J. J 7. ISSI Schmidt, Atlas pi. \i,t.L f. ii S. 18%, Pritch 

Hist, Infus, ed. 4. 813. 18(11. Mocb. Piat.-taf, pL JiKf. I(>. 1890, 

CyvloUila dalUtnana \W Smith, err. del. II. L. Smith, Sp. Piat. Typ. no. 102. 1874, 

As only a single valve was found the identilicalion is somewhat doubt ful. for withcni* 

a complete frustule it is nearly impossible to decide helween the above species and 

similarly constructed valves of Melosira, as, for example, those of M. subomata Schmidt* 

Found at station 32(j3IL untilh of Aleutian Islands. 

HEMIPTYCHUS Ehrenb. 

Hemiptyvhus Ehrenb. Her, A kad. Wiss. lierb 1848: 7, 1849. 

Arachnodiscus Hail. Rer. A kad. W'iss. BerL 1849: (it. 1850: in Wilkes l\ S. Explor. 

Exped, 17: 174. 1874. Pe Toui, Syll. Alg. 2: l:U I. 1891. 

Ararkmridiseus Peane; Pritch. Hist. Animalc. ed. 2. :iIS. 1852; Hisf. Infus. ed. 4. 

84 L pi 15. f. Ift-iiU 1801. II. L. Smith, The Lens 1: 19, <)tt. 1872. 

Arachnmdiscux Rail.: \Y. Smith. Synop. Bril. Piat. 1: 25. pL 1853. Peanc, 

Quart. Journ. Micr. Sci, 6: 188, 1858. 

The above name must take precedence over Araehnodiscus, which was lirsf pub- 

lished in 1850, Ehrcnherg cnxlit iug the name in J. W. Ilaih^y, who probably commu- 

nicated the name in a Seller to Khrcnberg, as no trace nf it can be found in Railcy'a 

earlier writings. In 1850 Khrenl)crg discards the earlier name, in consequence of its 

prior application to a genus of insects, and adopls the very appropriate and descrip- 

tive name of Arachnodiscus. which was lirst used in Kngland by II. Peanc (spelling it, 

however, as it is now generally spelled, Arachnoi<liscns) in an unpublished paper read 

before the Microscopical Societ y of London on March 17, 1X47.^ 

Khrenberg's excuse for abandoning his earlier name. Hemiptychus, is no! valid. I 

think it is both unnecessary and unwise to duplicate names in boianv and zoology, 

and especially so where the forms are, as with the diatoms, close to the dividing line 

between the two kingdoms. But in t his instance l here is no duplication; (lie hemip- 

tennis name previously established by Germar in being Hcmiptycha, not 

([ Do Toni, Syll. Alg. 2: 1:152. 1894, 

^(Juart, Journ. Micr. Sci. 6: 188, 1858. 

c Silb. Rev. Knt. 1833. 
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II*1 mi pl yell us* This latter was looked upon by be Conle as snflicienlly distinct to be 

given Lo a genus of Coleoptera, in 1805/' As this lirst name (if Ehrenberg's is valid and 

as his diagnosis is clear and his 1 ype species well delined, namely, //. omul us, it must 

replace the better known and far more descriptive name invented by Deane. 

Hemiptychus ehrenbergii (Itail.) Mann. 

Ariirhnodisens ehrfuhrnjii Hail. Her. Akad. Wiss, Herl, 1849: 03, 1850; Wilkes 

V, S. Ex pi or. Exped. 17: 174. 1874. \V. Smillu Synop. Brit. l)iat, 1: 20, pi. ,?/. 

/. Hot*. 1853. Schmidt, Atlas /)(. AX,/. 3-^. Jan. Abb. S< hies. (les. Vatorb Cult, 

1862-: 158, pi. 2 A. / 11. 1802. Pant. Heiir. Hacilb Eng. 1: 09. pL 19. f. I6iK 

188fi_ Truan & Witt, Dial. Hayti, pi. ;/+ /, X, 1888. 

Ararhnoidiscus japonica# Ehrenb. Pbys. A bh, Akad. Wiss. Herb 1872: 198. 1873 

(not .1. japonwus Shadb. which is A. omulim l\hrenb,l, Carp. Micro, etb 8. 612. 

/>/. /2. IfK)1, 

The specimens found at slat ion 3004 are ihr variety called californica Grun.& 

Found at stations 22871b 2811. 2818. 2800, 3004. 30351b 3G91IF 3093IE 3094II, 371211, 

3784II, 40131!. 4019H, 40231b 402511. 402911, Hcrmg St*a. Aleutian Islands, off British 

Columbia, Okhotsk Sea, and off Honshu Island, Japan. 

Hemiptychus indie us f Elircnb.) Mann, 

Arachnoidisnts hidicttn Ehrenb. Her. Akad. Wiss. Herb 1854: 105. 1855: Mikrog. 

pl.30.j\3}. 1854, WiM. Verb. Russ. Min. Geselb IT. 22: 153, pi 8. f. f. 188(5. 

Pant, Heitr. Bacilb Eng. 1:09.'/)/, i*h f. K/. ISK0. Schmidt, Atlas pi. 68. /. 6-8. 

1881; pi 73./. 2. ISS2; pi JM.f. 3-6. 1890. De Tonb Sylb Alg. 2: 1312. 1894. 

This species approaches by close gradations to //. ^hrenhvrf/ii. 

Found at station 303511, Hering Sea, between Pribilof and Aleutian Islands, 

Hemiptychus ornatus Ehrenb. Her, Akad. Wiss. Herb 1848:7. 1849. 

Arachnoifliscus ornatiw Ehrenb. Her. Akad. Wiss. Herb 1849: 04. 1850. Pritch. Hist. 

Infus. ed. 3. 812. pi. IX. J. IS-'L 180b Schmidt, Atlas pi. 73, f. -f—10. 1882. 

Truan & Witt, Dial, Hayti II. pi. 2.j\ /b 1888. Jan. Abh. Schles. Gcs. Yaterb 

Cult. 18022: 22. pi !AJ. .f. pi. /«./. 5. 1802. DeToni, Sylb Alg. 2: 1311. 1894. 

II. L. Smith, Rp. Diat. Typ, 45. 1874. Eng. & Pr, PJlaiizonfani. I11': 69./. 95. 1890. 

Ararhnoidiscus japonicux Shadb. Trans, Micr. S>c. Fond, 3: 319. pL £-J ./. 18-21. 

1852 (not A, japonic**# Ehrenb., which is A. cfirmbergii Hail.}* 

Arachnoidiscits nicobaricttx Khrenb. Her, Akad, Wiss. Berb 1854: 105. 1855; Mikrog, 

pi. 30. /, 35. 1854. 

Found at station 3098, off Honshu Island, Japan. J 

STICTODISCTXS Grev. 

fititfodiwufi Grcv. Trans, Micr. Soc, Fond. n. s. 9: 39. pi ^ f, 1 }. 1801, Truan & 

Witl, Diab Hayti 18. />/. 1888. De Tmii, Sylb Alg. 2: 1313. 1X74. (astr. 

Hop. Voy. Chalb Hot. 2: 112 110. IKSti. Van Hear. Treat. Dial.5(HL/. >5.}t 1890, 

(Ufvltrfrlla KiHz. S]>. Alg, 20. 1849, in part. 

Trictratittm Klirenb, in part: firev. Trans. Micr. Soc, bond. n. s. 9: 70, ph v, 

/ </. 1801; 13: 104. pL s.j\ N. 1805. 

DLs\mplru Khrenb, Mikmg. pi. 35A. XA'ff.f. (L 1854, in part, 

AcNnopttfchits Rbrenb, Mikn^. pi. tti.f. 1J. 1*54, \n ]>art. 

Nothoceratium T>e Toni, Sylb Alg, 2: 915. 1894, in part. 

All specimens of Ibis genus having polygonal instead of circular form were put by 

Greville and others in that unscienlific complex, the genus Tricerat ium of Ehronberg. 

n Pn>4". A cad. Pliila. 239. 1805. 

& Schmidt, Atlas pi. 3. 1881, 
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The matter of this confusion lias been so extensively treated by Castracane " that no $. *■ 

attempt to add to what is there said is necessary here. The subject will be referred 

to in this report under the genus Trigonimiu The present geuos is in sonic instances 

so close to Hemiptychus Klirenb, that good definitions are hanl lo formulale.h 

Nevertheless the utility of the two genera is considerable, and their approach is not 

close enough to merge this mentis into that of IChrenberg. 

Stictodiscus buryanus drew Trans. Mirr Soe. Loud. n. s. 9: 40. pL 4-f* i IStil. 

lloeb, Diat.-taf. pL It* 18!)(h Schniidl, Atlas pL X. 1888, Truan 

ik Witt, Diat. JIayti 19. pL ,5./. 1 h 6\ Lr>* 1SS8. Do T*mi, Syll, Alg. 2; IXIX. 

189-1. 

Sticttxliactt# hitttlimjvrianuR Truan & Wilt-, Dial. Hayti If), }>L f. 1L ]SSS. 

It is a question whether or not S. jolmxnniatttts Crew should be placed here as a 

synonym. The chief distinction is the single lines of radiating beads in S. jofotwm- 

ianus and the multiple lines of heading, especially near the border, in S. hunt- 

on us. This difference, as seen in GrevdieV original figures and iu plate f> of Lnard 

and \\ itt is hardly atletpiate to keep these apart. There is even less excuse fur mak- 

ing a new species of S. hiitllinoa'iantts on the trivial ground that the shadow lines at 

the center of the valve do not anastomose. 

Found at stations 2807, 1178-1, Galapagos Islands, and north of Aleutian Islands. 

Stictodiscus gelidus Mann, sp. now Plate h, ma'iiK f>. 

Valves circular, almost flat; marked with verv large flat, disks, which, like the 
/ »■ h 

interspaces, are smooth and shining; tlu* largest. four to five in nundier. arranged 

about the center of the valve in a ring, eaeh disk being one-eighth the diameter of 

the valve in width ur fully 0.0! mm. wide, thence decreasing in size to the border of 

the valve, where they are one-third as largo; 12 to IX radiating hut irregular lines 

proceeding from the border toward the center, hut not reaching it. as is common in 

this genus; at the center une smaller disk invariably perforated by n vermiform central 

pore, larger above and narrowing inward to a line point; rim narrow and hyaline. 

Diameter of valve. 0.058 to 0.105 mm. 

Type in the l\ S, National Museum. No. 590124, from station 4020IT, Bering Sea. 

June 27, 1900; 013 fathoms, bottom of gray sand and clay. 

Stictodiscus johnsoniaxius Grev. Trans. Micr. Hoc. bond. n. s. 0: 41. pi. -{./. 

IKGI. l)e Toni, Syll. Alg. 2: bil l. 1891. Truan A Witt, Dial. Hay 1 i 20. pi, ,7. 

/. ?>, pi. €>./. If,. 1888. Moeb. Diat.-taf. pi. 47./. 18! 10. 

Riictndixrtttt jtrfinianitu Castr. Rep. Yov. ('hall, Hut. 2: IHj. ISKli. Truan & Witt, 

Diat. Ilavti 20. pi. ,7. /. 10k pi. ii./.J. 18X8. Schmidt, At la" pi. 1-S1./. I. 1888. 

Do Tmii. SylL Alg. 2: 1320. 1884. 

Trivrratium jcremianutn Schmidt, Alias pi. 7Si. f. >->a. IKK2. 

Stictrxh'scHs truani Witt, in Truan & Witt. Dial. Ibiyti 10. pi, 4- / ,!,i~44- 1888. 

Schmidt, Atlas pi. hit./. 2. 1888. DeTmii, Syll. Alg. 2: 1:117. 1894. 

Sticlodiitcuft caraihicus Truan it Witt. Diat. Uayti 20. pi. f. 14. 1888. De Toni, 

Syll. A Is. 2: 1:110. 1804. 

StkUxl'wjti! radiaitts Castr. Rep. Voy. ('hall. Rot. 2: 117. pi. 1. /. 1, 188(5. J)e Toni, 

Syll. Alg. 2: 1316. 1804. 

In admitting a specific difference between this diatyni and A", buryanxx, chiefly on 

the basis of the multiple character of the radial rows of heading in the latter and 

"Castr. Rep. Voy. ('hall. Hoi. 2: 112-1 Hi. 188(1. 

fcCf. Arachnoidianix haibadtnaitt Schmidt, Atlas pi. as. /. II. with fttiftotlisnm hartl- 

manianvs (}rev. pi. 74./. S. and these two with Stirtotfixeiut f/ron-i Schmidt, pi. 147. 

/■ o- 7. 
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incidentally on the anastomosing of the shadow lines near its center, we certainly 

recognize a difference us small as is consistent with anv distinction a I. all. There is I ■ feH 

excuse for this in the fact that all members of (his genus are closely allied and differ- 

ences may be recognized to divide up the large number of its forms which elsewhere 

would hardly serve that purpose. Hut having made this admission, there is nothing 

left on which to base a distinction between (ireville's S. Johnson tanas and those 

quoted above as synonyms. Tricrratiinn jrrcniiaititm is simply a polygonal instead 

of a circular specimen of the same diatom," and this divergence, being a most common 

one in the genus, counts for nothing. So S. carat hi at a has a few more beads than the 

triangular examples of S. joknstmianus on the same plaie. The " spiral arrangement " 

of the beads in S. truani, its only distinction, is difficult to detect and of no worth 

when detected. The figure of S. radial m is almost as fine a copy of Greville's original 

figure of S. johnsonianus as could be asked for. Other forms might be added to the 

above list, as their differences are of somewhat questionable weight; as S. pidchdlus 

Truan & Witt,& S. tjrunoirii Truan <k Witt.»S\ ujinis Castr.,d S. triyonus Castr.,e 

iS\ margaritaceus Castr. / A little further removed, solely by the character of the 

border, is S. califomicus (1 rev., together with a number of its synonyms.(7 

I have united a large number of circular and triangular specimens under this species, 

mounted specimens of which accompany this report . 

Found at stations 2807, 2808, 2920II, 300811, 3001, -102911, Galapagos Islands, Hawai- 

ian Islands. 

Stictodiscus kittonianus Grev. Trans. Micr. Soc. TjoihI. n. s. 9: 77. pi. 10. /. 2-3. 

18C1. Moeb. Diat.-taf. pi. ■}./■ <>■ Schmidt, Atlas pi. 74./. 16-1$. 1882. DeToni, 

Syll. Alg. 2: 1315. 1MM. 

This delicate form, not infrequent in the fossil deposits of Maryland and Virginia, 

has been found on the Pacific slope only in the fossil beds of Monterey. California. 

The specimen discovered by ine came from Bering Sea, north of the Aleutian Islands. 

Found at station 402911. Boring Sea. 

ACTINOPTYCHUS Ehrenb. 

Acfinopfyehus Ehronb. Phvs. Abh. Akad. Wiss. Herl. 1841: 400, 409. pi. 1. I./. 27. 

III. 22. 1843; Am. Journ. Sci. 46: 300. 1S44. 

Actinvcyclus Ehrenb. in part: Mail. Am. Journ. Sci. 45: pi. 2.J. It. 1842. 

Oviphalopclta Ehrenb. Her. Akad. Wiss. licrl. 1844 : 270. 1845, in part. Castr. Kep. 

Voy. ( hall. Hot. 2: 120. pi. 7./. 2, IX] pi. IS./. H, 188(1. in toto. 

Ihliopelta Ehrenb. Mikrog, pi. .//. XV11I. /. J. 1851. Johnst. Quart. Journ. 

Micr. Sci. 8: 13, 18. 1800. Ralfs in Pritch. Hist. Infus. ed. 1. 810. 18151. 

Ifalionyx Ehrenb. Mikrog. pi. o:~> .1. A'XI.f. 12. 18.VL Jan. Abh. Schl. Ges. Vaterl. 

Cult. 1861': pi. l.f. 1. 1801; 1862% pi. In./, (i. 1802. 

Actinophae.niu Shad 11. Trans. Micr. Sue. bond. n. s. Hi. 1 N.Y1; Quart. Journ. Micr. 

Sci. 8: 94. pi €./. IS. 1800. 

Schuellia DeToni. S\11. Alg. 2: 1395-%. 1804. 

Closely allied to the above genus are Debva Pant., Anthudiscus Gr. A St., T.epido- 

discus Witt, Aetinodictyoti Pant., Wiitia Pant. Tliey fall into It, L. Smith's family 

"Of. Truan & Witt. Mint. Hayli pi. ■>./. it. INKS. 

Truan & Will, Diat. llavti 20. pi. 6./. 1K88, 

cOp. cit. pi. t. f. '■>. pi. .'>./. S. pi. fi. /. .it. 

Castr. Rep. Voy. Chall. Hot. 2: 110. pi. l. f. 4- 188(5. 

rOp. cit.. 122. pi. ■{}./. 1. 

/Op. cit. 120. pi. l">./. 12. 

9Trans. Micr. Soc. bond. n. s. &: 70. pi. lo. f. 1. 1861. 
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grouping Ileliopelteae/' in wliicli is also included Polymyxus ISaih, a genus which T 

think has closer aflinily wiih Auhu-odiscus iKhrenb.) Half. 

Tin1 original union of Actinont vchus and Actinocvclus hv Khrenherg and the sub- l_ i i *■ * " 

s<»(|U(»nt, separation of the Ionuer by the creation of that genus in IS',}!) has been dis- 

cussed under Ad inocyrlus, II may he well 1 <> quote here Hie original ICItrenberg 

distinction betweet^ the two as it is given by J, \\\ [laile\\& l*I~ndcr Ihe new genus 

Actinoptychus are now ]>laced those1 species of the old genus Adinocyclus which pos- 

sess internal pan it ions or folds, while under the old name are retained those in which 

the external rays are not counseled wilh internal folds/1 

Actinoptychus alternans Mann, sp. Tiov. \ rr: NLV, kict'rtc L 

Valves circular; divided into Mi alternating seguu-nts, 8 of which bear each a 

minute rounded process close in I he margin, its hase not surrounded hy a hyaline 

area: these segments evenly marked with minute rows of heads, parallel lo the cen- 

tral row or rows: that is, not radially arranged; number of rows per segment. 14 or 15: 

the 8 segments alternating with these wilhout processes, marked with nnn-h 

larger beads regularly placed in diagonal parallel rows; inner ends of these segments 

proceeding slightly farther toward the center than those hearing processes, and hence 

giving a stellate appearance to the hyaline median area; the external ends of these 

segments showing a narrow hyaline hand next to the rim: rim narrow, hyaline. 

Diameter of valve, 0.0357 to 0.0150 mm. 

The general aspect is similar to minute forms of A. ntlffarin Schmidt and to I Itu-ri- 

(fatun Grun., forma jmrva.*' It is also apparent!v like the rather ohscure unnamed 

figured which Grove rightly considers to he different, from J. clegans Italfs. 

Type in the l\ S. National Museum. No. ofl0!25, from stalion 451011, Gull of Cali- 

fornia, December 22. 1904; 1,(527 faihoins, bot(oni of volcanic sand, obsidian, and 

fragments of Glohigcriru. 

Also a variety of the above, in which the segments bearing processes are underlain 

with secondary markings of coarse, head-like dots irregularly disposed. 

Found at stations 20U01I, between California and the Hawaiian Islands, and 15Uiir 

in the South Pacific. 

Actinoptychus grundleri Schmidt, Atlas pL /./ 1875; pL HtL f. 7. -pi 100. f. -M, 

J886. Pant. lieitr. Bacilb Tng. 1: pi. /w. (887. 

My specimen differs from the lype in that the hyaline spaces between the outer 

extremities of the segments are not united by thin hyaline hands parallel to the margin. 

Found at station 2835, off Lower California. 

Actinoptychiis janischiiGrun.; Van Hour. Synop. pi. 1 tJ.f. ti. 1881. Schmidt. Atlas 

pi. 153* f. 8-10+ 21. 181)0. Paul. Heilr. liacilb I ng. 1: pi. in. f. !-{,>■ 1887, De 

Toni, SylL Al£ 2: 1388, ]8<M. 

lialionyx rivemtnus Jan. Abh. Sehles (les. Vaterl. Cub, 1882": 10. pi, J. f. \t. 1802, 

The above specilic name of Janisch, though older than A. jtmiRrhii. was preempted 

by Aclinopftjrhus *-icnwriux ICIirenb./ a decidedly di t'ferent diatom, without processes 

and having no hyaline lines hiseeling the segments. 

Found at station 2K23. 

" The Lens 1: 8, 17, 1872. 

h Am. tTourn* Rci, 40: 300. t8t b 

r Schmidt, Atlas ph 1-tt.f. 7 3. 1800. 

^ Schmidt, Atlas, ph j. 1S1I0, 

f Phys, Abb- Akad. Wiss. Herl. 1841:410. 1813. Khrenh. Mikrog. pi. 18. ft ^8. 

1S54. 
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Actinoptychus miJlleri Grun,; Schmidt, Atlas pi 142./. 8-9. 1888; pi 154-/ 5- 1890. 

In our specimens the central area is formed into a strong hyaline star by the exten- 

sirhi of the ends of the undulating .segments. 

Found al station 2807, Galapagos Islands, 

Actinoptychus plan us Mann, sp. nm\ Plate XLV, figure 2, 

Valves circular, divided into nix segments of equal si/,e and identieal markings, 

their surfaces lying nearly in one plane: three hearing each a minute globular proc- 

ess. sri on l he extreme outer margin of 1 he valve, 1 he alternating throe showing obscure 

rudiments of such processes; markings of minule heading closely placed, not in per- 

fect. lows, but so arranged as to gi vr a faintly blotched or wavy appearance to the 

surface; no hyaline hands at. the ouler margins of the segments, but their outer cor- 

ners separated by small triangular hyaline areas, 1 he extremities of the six lines of 

division; central area unusually small, circular, hyaline; rim a mere line, apparently 

smooth. 

Diameter of valve, 0.0525 mm. 

Type in the 1 . S. National Museum, No. 500120, from station 402011, Bering Sea, 

June 27, 1900; 913 fathoms, bottom of gray sand and clay. 

Actinoptychus punctulatus Pant* Heilr, liac ill- l ng. 1: 62, pi #./. (>0. 1887. Do 

Toni, Notarisia 3: 608. 1888; Sylb Alg, 2: 1374. 1804. 

Actinoptychus irttcniterfius Schmidt, Alias pi 9!./. -i (not/. 2), pi 10!)./. 12. 1886. 

As is pointed out by Do Toni". Schmidt has included under his name intennedius 

tw<' quite distinct forms, That represented by figure 2 in plate 91 should be taken 

as type; the other (lig+ 3k agreeing with Pantocsek s species, should be placed here. 

Found at stations 2807* Galapagos Islands, and 202011 and 3013II, between Cali- 

fornia ami Hawaii 

Actinoptychus radulus Mann, sp. now Plate X I,V, figure 3. 

Valve circular; divided into equal segments, <ach bearing a stout, rounded proc- 

ess, arising close to the rim and protruding slightly beyond it. its base surrounded by 

a small oval or cuneiform, hyaline space which narrows inward to a thin line running 

to lhe center of the valve, thus bisecting the segment; markings of minute beads 

regularly arranged in diagonal cross lines; each segment slightly wider at the outer 

margin than its length radially, thereby leaving an unusually lai^ge hyaline central 

area; rim narrow, finely crossed with lines and bearing blunt, stout teeth closely set, 

giving to the outer edge a serrate appearance: the segments alternately slightly con- 

cave and convex, as in many other species, 

Diameter of valve, 0,078 mm. 

Type in the U. S. National Museum, No. 590127, from station 2920II, between Cali- 

fornia and Hawaii, November 21, 1891; 570 fathoms, bottom of hrown mud and fine 

sand 

Actinoptychus splendens (Sliadb.) Ralfs in Prit-ch. Hist. Infus. cd. 4. 840* 1861, Van 

Heur. Synop. pL Hi*. / 1-2, 4. 1881. Pant. Beitr. IiacilL ling. 1: 63. pi 1G. 

/ 140. 1887. De Toni, SylL Alg. 2: 1385. 1804. Schmidt, Atlas pi J0-/7. 

Acfinophttcnia fiplerulni# Shad!).** in IlrighL Quart. Journ. Micr. Sci. 8: 04. pi (L/. IS. 

1860. Moeb. Diat.-tai\ pi 29,/. tH. 1800. 

Ifalionyx ttndentirius Khrenb. and //, htxcnamia Khrenb. Abh. Schlt*s. Ges* Vaterl. 

Cult. 1861-: pi. l.j\ I 1801: 1892-: pi lA./ a. IK(>2. 

(t SylL Alg, 2: I374+ 1894. 

b This name was originally published by Shad boll in Trans. Micr. Roc. Dond. n. s. 

2: 16, 1854, The destTiption is msufliciont for a determination, but lirightwell s 

identification may be correct, inasmuch he was a contemporary worker and may 

have seen authentic material. 
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Acliiutphjchti# hatioiujj <irn 11. in Fenzl, lleise NovaraBot. 1: 25. 1870. 

Arluioplijrhua 'jfaitrtihtx limn.: Van Ilcvir. Sy nop. j>l. 120. f. li. 1881. Pritch. Hist. 

Infill, ed. *1. MO. I8<>1. Dc Toni, Syll. Alg. 2: 1387. 189-1 - Schmidt, Alias pi. 1,5.1. 

/. 12, pi. >-.f. 1890. 

Found at stations 2851, off tin* coast of Alaska: '28X5, off tin* coast of Oregon, and 

292011, between ('alifornia and Hawaii. 

Actinoptychus undulatus i [tail. \ Ball's in I'ritch. Ilisl. Infill. ed. I. XX!). pl.5-f.Ri?. 

1801. Schmidt, Jahrcsb. Komin. Dent. Meere pi. Jff-.Ht. 1874. Schmidt, 

Atlas pi. I./. ]-6". 1875. Van lleur, Hynop. pi. jjbix. f. 14. pi. 12 .'. f. l-'i. 1881. 

Pant, lieitr. Bncill. I ng. 2: 109. 1880. I)e Toni. Syll. Alg. 2: 1X72. 1894. 

Activwychis undulatus Bail. Anicr, Journ. Sci. 42: pL 2.f. 11. 1842. Kiitz. Itacill. 

1X2. pi l.f. 2-1. 18-14. 

OntphalopeUu areolahi Ehrenb. Her. Akad. Wiss. lterl. 1844: 270. 1845; Mikrog, 

pi. X VIII. f. 2. pi. XIII. f. 17. 1854. Pritch Ilift. Infus, ed. 4. 841. 

pi. S.f. 15. 18(51. (iriff, & lleni". Micr. Diet - ed. 3. pL -fJ./. 1875. 

Actinnpfyduis oinphalopcUa (irun. in Fenzl. Reise Novara Hot. 1: 25. 1870. 

Aetinopty chits bitcrnarius Ehrenb. Her. Akad. Wiss. Berl. 1843: 1(5(5. 1844; Mikrog. 

pi. .1. V VI./. 1. pi. IX. f. 1854. 

There is some doubl about the identification of many forms in Ehrenberg's works, 

especially in his Mikrogeologie, hearing a close resemblance to this species. It seems 

to mo unwise to load the synonymy with names assigned by him to forms the exact 

character of which it is now impossible to discover. Those given above are probably 

specimens of this species. It is a question whether .1. smartHs Ehrenb." and „-l. 

sedenariits Ehrenb. & belong here or under A. splauiem (Shadb.) Ralfs. If their char- 

acttT could be clearly determined their assignment to either of these species would 

call for a change of 4he specific name. I look upon the question as far too obscure to 

warrant such a change. 

Many wide varieties of this species were found in these investigations. Those from 

station 2823 have the marginal processes on alternating segments, and so protruded 

beyond the usual marginal curve sis to give the valve an angular form. A variety 

from station 2807 approaches close to ,1. trifitrcaI tin Teinp. & Br. <' 

Found at stations 2807, 282:1, 28X5, 2848, 2851, 285!), 28(50, 2882. 3X4(5. 3603, 3(504, 

3(571, 3(191 II, XG9411, 371211, 401311, 101411, 402911, 4585II, (ialapsigos Islands to 

Bering Sea, and off Honshu Island, Japan. 

At station 3(504 in the Bering Sea occurs the variety called *■ manterey" by 

Schmidt.<i 

ASTEROLAMPRA Ehrenb. 

AsteroUimpra Ehrenb.. Her. Akad. Wiss. Herb 1844: 73, 7(i. 1845. Grev. Trans. 

Micr. Hoc. Ixmd. n. s. 8: 108. 18(30. Ratt. Proc. Hoy. Sue. Edinb. 16: (541. 1889. 

l)e Toni, Syll. Alg. 2: 1X97, 1894. 

Asteroviphalus Ehrenb. in part; Wall. Trans. Micr. Hue. I^md. n. s. 8: 47. pi. 2, /. 

IS. 18(50. Grev. Trans. Micr, Soc. Loud. 8: 121. pi. 4-f. l'.>. 18(50. 

Craspedodiscus Ehrenb. in part; Hright. Quart. Joiirn. Micr. Sci. 8: 95, pi. .5. /. '>. 

18(50, Ralfs in Pritch. Hist. Infus. ed. 1. 832. 18(51. 

"Ehrenb. Infus. pi. 21. f. 18X8; Phys. Abb. Akad. Wiss. Berlin 1830: pi. .j. 

f. la e. 1841. 

& Phys. Abh. Akad. Wiss. Berlin 1839: pi. .j.f. 2. 1841; Mikrog. pi. 33. AT. /. j. 

4. 1854. 

f Mem. Roc. Phys. et, Hist. Nat., (ieneva 30': pi. 7./. 2. 1.889. 

^Atliu* pi. l.f. 6. 1875. 
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* 

This genus and the next, Asteromphalus, form together a group sharply defined 

from all other disci form diatoms. Tin- two genera are easily distinguished from each 

other }>y tliti fart that in Asteromphalus one of (he radiating limbs is nut ♦symmetrical 

with tile rest, but much narrower, and at its inner extremity, where it goes to make 

up the centra] rosette of segments, it is generally not as the rest, are, i. e.. wedge-shaped 

and terminating at the center, but is either club-shaped and extended beyond the 

center or rectangular and not reaching the center, or if it happen to lie wedge-shaped 

it is smaller and narrower than the other segments. Although this asymmetry of one ■771 n i «. 

radiating limb in Asteromphalus is very constant in iis many species, it is a rather 

inadequate bits is lor separating intn two genera forms that are otherwise so mucli alike 

and are so different from all other diatoms. Hut for convenience of classification it is 

certainly advantageous to leave them us they are. The genera Rvlandsia (Irev., 

Truania Pan IBergonia It run, Sielladiscus Itatl-, and Astorodiseus Johnsl. an- the 

nearest forms to the two above-named genera, 

Asterolampra marylandica Ehrenb. Her. Akad. Wiss. Berl. 1844: 70./. 10. IS-15. 

Hail. Amer. Joiirn. Sci. 48: pi. j-f. />■ IS-15. Bright. Quart. Joiirn. Micr. Sci. 8: 

94. pi. .5./, .i. ISIiO. Wallich, Trans. Micr. Soc. Lond. n. s. 8: 17. pi. 2.f. 14-15. 

1800. Kalfs in Prit.ch. Hist. Infiis. ed. I. Soli. pi. l).f. Jo. 1801. Moeb. Diat.-taf. 

pi. ;L>. f. I-.'/. 1890. Griff. & llenf. Micr. Diet . ed,3. pi 10. f. 5. 1875. Grev. 

Trans. Micr. Soc. Lond. n. s. 8: I OS. pi. . f. 1-.J. j S00: 10: 11. pi. 7. f. 1-3. 

I8C>2. Ratt. Proe. Roy. Soc. Kdinb. 16: 193. ISS9. 

Astemtam pra septenariiis Johns. Auier. Jmirn. Sci. II. 13: 33. 1S52. 

AnteroUmpm iutpar Slmdb. Trans. Micr. Si»c. Lund. n. s. 2: 17. pi. 1. f. 1.f. 185-1. 

Asterolampra kemcfix Ehrenb. Phys. Abh. Akad. Wish, Berl. 1872: 392, pi. i).f. 1-2. 

1873. 

Asteroltnirpni pelm/ico IChrenb. Her. Akad. Wiss. Berl. 1854: 238. 1855?; Phys. 

Abh. Akad. \\ iss. Berl. 1841: 232. j>l. H. f. ■}. IS 13. 

Found at stations 2807, 292011, 2923, Galapagos Islands. Hawaiian I;lands, and off 

southern California. 

ASTEROMPHALUS Ehrenb. 

Asteromphalus Ehrenb. Ber. Akad. Wiss. fieri. 1844: 108. 20(1, 1815; Mikrog. 

-pi. i'/A. XX/. f.1854. Halt. Proc. liny. S< i> ■. Kdinb. 16: 200. 1889. De Toni, 

Syll. Alg. 2: 1100. 1894. 

Spatantjvtium Breb. Bull. Soc. Linn. N'orni. 2: 294-7. pi. -L IS57. 

Acfinogramma Ehrenb. Phys. Abh. Akad. Wiss. Berl. 1872: 255. 392. pi. 9. f. ,1-6. 

1873. 

Mesuxleriaft Khrenb. Phys. Abh. Akad. Wiss. Berl. 1872 : 392, pi. !>./. 7. 1873. 

Astemlampm Khrenb. in part; Grev. Trans. Micr. Soc. Lond. n. s. 8: 117-119. pi. 

-}.f. 15-18. 18(10. 

The genera nearest to this are the same as are enumerated under Asterolampra, 

where also the dose similarity ol ihcse two generu is discussed, (ireville mis])hiced 

nearly all his examples of this genus in Asterohimpra. 

Asteromphalus arachne ( Breb.) Rail's in Pritcli. Hist. Infus. ed. -1. 837. pi. .-7. /. 00. 

1801. Schmidt, Atlas pi. 38. j. J-f. 187(5. Jan. Abh. Scliles. Ges. Vaterl. Cult. 

18622: 14, pi. 1A. f. hi, pi. /. 10. 1802. liatt . Proe. Roy. Soc. Edinb. 16: 

605. 1889. I)e Toni, Syll. Alg. 2: 14 J 7. 1894. 

Spatangidium nradnif Breb. Bull. Soc. Linn. Norm. 2: 290. pi. .I.f. 1, 1857. 

Astemlampro arachne Grev. Trans. Micr. Soc. Lond. n. s. 8: 123. 1800. 

Anleromphalifft wallow Wall. Trans. Micr. Soc. bond. n. s. 8: 47. pi. 2.f. 11. 1800. 

Asteromphalus mullci/oniiisW'nU. Trims. Micr. Sue. Ixmd. n. s. 8: pi. -4.j. 11. ex pi, 

1800. 
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There is a close resemblance between the above iind A, tralhchianns (Grev.) Ralfs," 

which has boon figured ax Astcrolampra uaUicJtmna Ore v.6 

Found at station 2807, Galapagos Islands. 

Asteromphalus beaumontii Ehrenb. Her. Ak&d. Wiss. Berl. 1844: 200.1K45. Jan.; 

Schmidt, Atlas pi. 33. /. 0-7. (not/. J). 1876. Griff. & Honf. Micr. Dirt. ed. 3. 

pi. 18. f. 15. 1875. Kat-t. Proc. Uov. Nor:. Edilib. 16: 65*. 1880. Do Toni, Syll. 

Alg. 2: 1412.1804. 

Asteromphalua ralfsianujt Grun. err. dot. Schmidt, Atlas pi. 38. f. (i-7 (mil./.1876. 

Much confusion exists bet ween (his species* and A. Jie.pf.acl is (Breb.) Ralfs. The 

latter, under its synonymous name .1. ralfsinnvs {Norm.) Grun., is figured by Schmidt c 

and united with figures 6 and 7 of the same plate, which should lie assigned lo this 

species. Janisch, in a note to these figures, points out this fact. De Tonid groups all 

these figures of Schmidt under .1. hepfaclis (Hreb. I Ralfs. The specimens found at 

station 2860 approach varieties of yt. hookeni Ehrenb. as figured under its synonym 

A. hiimboldtii Ehrenb./ and also 1. rariabiUx (Grev.) Ratt. as figured under itx 

synonym Asterolampm rariahilix Grev./and are, further, rather close to what Hrnn h 

Tenip&c have named .1. .lemrtux.g 

Found at stations 285!*. 2860, 3346, 3607, 4029IT, off Washington to Bering Sea. 

Asteromphalus brookei hail. Am. Journ. Sci. TT. 22: 2. pi. 1. /. 2. 1856; Schmidt, 

Atlas pi. 38. f. It 23. 1876. Pritch. Ilist . Infus. ed. -1. 837. pi. Si. f. 7U. 1861. 

Cleve, Rib. Sv, Vet. Akad. Ilandl. 1": 10. 1873. J)e Toni, Syll. Alg. 2: 1412. 

1894. 

Asterolampra h'rookei Grev. Trans. Micr. Roc. Lond. n. s. 8: I HI, pi. -J./. IS. 1860. 

Much. Diat.-laf. pi. 33./. IX. 1890. 

Actinogramma brookei Ehrenb. Pliys. Abh, Akad. Wiss. Berl. 1872 : 257. 1873. 

Found at stations 3361.3604, 3607, 3635IT, 3693H, 4029II, off Panama and in liering 

and Okhotsk seas. At station 3604 this species is remarkably abundant. 

Asteromphalus elegans Grev. Quart. Journ. Micr. Sci. 7: 161. pi. ?./. <>. 1850. Pritch. 

Hist. Infus. ed. 4. 837. pi. ■'>./. XT. 1861. Schmidt, Atlas pi. 38. j. 1-2. 1876, 

Ratt. Proe. Roy. Soc. Edinb. 16: 212. 1889. De Toni, Syll. Alg. 2: 1413. 1894. 

Asterolam pra elcgnna Grev. Trans. Micr. Soc. Lond. n. s. 8: 118. pi. 4-f. 10. 1800. 

Moeb. Diat.-laf. pi. /. 16. 1890. 

Actinogramma jupifer Ehrenb. Phys. Abh. Akad. Wiss. Berl. 1872: 392. pi. 9. f. 8. 

1873. 

Actinogramma remix Ehrenb. Phys. Abh. Akad. Wiss. Berl. 1872: 392. pi. 9./. 4' 

1873. 

Actinogramma safitrnm Ehrenb. Phys. Abh. Akad. Wiss. Berl. 1872: 392. pi. ,9./. ,5. 

1873. 

Actinogramma sol Ehrenb. Phys. Abh. Akad. Wiss. Berl. 1872: 392. pi. 'J./. (>. 1873. 

AsterompJialm wyrilHi Castr. Rep. Voy. rhall. Bot. 2: 134. pi. 5. /. 6. 1886. De 

Toni, Syll. Alg. 2: 1418. 1894. 

Schmidt incorrectly attributes ibis name to Ralfs. 

Found at station 2807, Galapagos Islands. 

"Pritch. Hist. Infus. ed. 4. 837. 1861. 

bTrans. Micr. Soc. Lond. n. s. 8: pi. 4-f- 11- 1860. Moeb. Diat.-laf. pi. 33./. 11. 

1890. 

c Atlas pi. 88. f. 5. 1876. 

d Syll. Alg. 2: 1416. 1894. 

e Mikrog. pi. 3<r> .1. XX J./. 3. 1854. 

/Trans. Micr. Soc. Lond. n. s. 8: pi. .3./. ti-8, 1860. 

9 Mem. Soc. Phys. et Ilist. Nat. Geneva 30": 17. pi. 3./. 2. 1889 (of. Sehmidl, Atlas 

pi. 202. f. 17. 1896.) 
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Asteromphalus flabellatua (H reb.) Grev. Quart. Joum. Micr. Sei. 7: I GO pi. 7.J. 4-5. 

1859. Moeb. Diat.-taf. pi. 21. J, -f-o. 185)0. Schmidt. Alias pi. 2S.f. 10-12. 187G. 

Van Ileur. Synop. pi. 127. f. X-G. 1881. Jan. Abh. Hchloy, Oics. Vaterl.Cult. 18622: 

13. pi. 2li.f. 23. 18G2. Ratt. Pro c. Roy. Soc. Edinb. 16: 022. 1889. Do Toni, 

Syll. Alg. 2: 1414. 1894. 

Spatangulium. Jlabellatum ]?reb. Bull. Soc. Linn. Norm. 2: 297. pi. •>. f. 1857. 

S patangidimn peltalum Dreb. Bull. .Soc. Linn. Norm. 2: 298. pi. ,{.f. 4. 1857. 

Asteralampra Jlabellafn ( >n• v. Trans, Micr. Soc. Loud. n. s. 8: 1 Hi. 1800. 

Found at stations 2807, X098, Galapagos Islands and off Honshuh Island, Japan. 

Asteromphalus heptactis (Itreb.) Ralftf in l'ritch. Hist. Infus. ed. 4. 8X8. pl.S.f. 

21. 18(JL Kal.t. Proc. Hoy. Soc. Kdinb, 16: (i)M. 1889. Do Toni, Syll. Alg. 2: 

1416. 1894. 

Spatangifliiiui heptacth Ureb. Bull. Soc. Linn. Norm. 2: 29ti. pi. o./. 1857. 

Spattinyidium. ralfsiantim Norm. Quart. Jmirti. Micr. Sci. 7: 161. pi. 7. f. 7-8. 1859. 

Mod). Diat.-taf. pi. 21. f. 7 1S90. 

Astrrolampra heptacfu Grew Trans. Micr. S«,c. Lond. n. s. 8: 122. 1860. 

Asteromphalus ralfxiurwx (Jrtm. in Schmidt, Alias pi. M. f. J (not/. 6-8). 1876. 

As is wtated under A. IChrenl)., much confusion exists between these two 

forms. A variety is found abundantly at stations 430511 and 461611, having the valves 

rather oval than circular, similar to Balls'^ figure cited above, but with the part bisected 

by the narrow limit flattened to nearly a straight line and showing a fold in the valve 

on the left of this liml). This contorted phase is perfectly uniform in these gatherings. 

Found at stations 2807. 292X, ."ifiOI. 150.5II. 451611, Galapagos Islands to Bering Sea. 

■f 

Asteromphalus hiltonianus (<)n Kails in Pritch, Hist, Infus. cd. 4. 8«J7, 1801. 

Halt. Pmc. Roy. Soc, Kdinb. 16: (>{>l, IS8!L Do Toni, Syll. Alg. 2: 1414, 1894, 

Asterolampra kiUonianu Grew Trans. Micr. Soc. Lond* n. s. 8: 117. pL 18f>0. 

Moeb. Diat.-taf. />/. rf-i.f. 1890. H, 1,. Smith, Sp, Diat. Typ. no, 491. 1878. 

I have not placed the above us ;i synonym of A. dajtins Grev,, but- tilt1 two arc enough 

alike to raise the question of uniting them, I find hoth in some abundance in the 

same dredging, station 2807h and the distinguishing ween the two has been a rather 

arbitrary one on my part. It may be found beat to place this species under tile older 

one, ,1. clegans. 

Found at station 2807, Galapagos Island. 

Asteromphalus hookerii Khrenb. ISer. Akad. Wiss. lierl. 1844: 200. fr 3* 1845; 

Mikrog. -pi. So A. XXI./. 2. 1854. Pritch, Hist. Infus, ed, L 8Xfl. pL /. 

34. 18(51. Ratt. Proc. Roy. Soc, Edinb, 16: 05tJ. ]S89. I.)e Toni, Syll. Alg, 2: 

1410. 1894. Griff. & Ilenf. Micr. Diet, cd \\. SI. pi. J, 1875. 

Asteromphalus buchii Ehrenb, licr. Akad. Wiss. Berl. 1844: 200. /. }. '1845. 

AslffOittphfiltts cuvicfii Khrenb, licr. Akad. Wiss. IJerl, 1844: -IK), f. 7. 1845; 

Mikrog, pi* 'f/Ll. A A / Jt l. 1851. Jan, Abh* Schles, Ges. \aterl. ('nil. 1862^: 

160. pi. /, 21. 1802. 

Asteromphalus humhohltii Ijhrenl). l^er, Akad. AViss. iierl. 1844: 6+. 1845; 

Mikrog, pi, S5A. XXI. f. 1854. Jan. & Ilabh, in Rabh, licitr. 1: [4. pL 3. 

/. //] 18(». SchmidL Atlas rl tft-M. I87(i. 

Asierolampra hookerd f )re\. Trans. Micr. Soc. Lond. n. s. 8: 11 L 18(>0. 

EhrenbergTs habit of giving separate names in specimens of the same species differ- 

ing in the number of arms or divisions is responsible for the three synonyms cited 

above, A. hookerii having six rays, A. hachit seven rays, A. humbuUUU eight raya, an<J 

A* citvwrii nine rays. 

Found at station Bering Sea. 
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Asteromphalus nanus Mann, sp, now Plate XLV. fig r km 4. 

Valves circular, tin* central hyaline area or rosette unequally divided inlet fl 

wedge-shaped w'ginruts by si might or slightly curved partitions, having neither forks 

nor angular breaks, the focus of the live segments being nui in the renter of the valve, 

but slightly nearer the side bearing the narrow limb; the wedge-shaped segment of 

the narrow limb smallest, constituting about 12 ]>er cent of ihe central area, the two 

on either side larger, eac*h about 20 per cent of the area ant I the remaining two largest, 

about 24 per rent; narrow limb sharply bent to the left. dividing the headed com- 

partments on either side of it into two unequal ] portions; nf the four remaining limbs 

one or two slightly curved; all four sluut, pander 1 at Ihe ends and bearing a minute 

(inidar process at the extremity: all five limbs reaching to within one row of heading 

of the margin; beading line, decreasing Ioward the margin: approximately regular, 

the slight deviation from regularity being repeated exactly in each of the pairs of 

compartments to (he right and left of the narrow limb, The species is very abundant 

in the one sounding where il was discovered and is constant to its type. 

Diameter of valve 0.04 to O.Oli mm.; rows of beading I t to 15 in 0.1 mm. 

Type in the V. S. National Museum, No, 51*0128, from station 4029IIh Bering Sea, 

June 27, 1900; 013 fathoms, bottom of gray sand and clay. 

The nearest form to this is .4. tlthi/i. Pant." It differs from the latter in the character 

of the beading and in the absence of seplae joining the dividing lines of the wcdg<s 

shaped segments of the central rosette, 

Asteromphalus roperianus t(irew) Ralfs. in Prilrh. I list - Infus. ed, 4, K:iS. Ittlil. 

Schmidl, Atlas pl.JS. f. /->, 187ti, Ratt. Proc. Roy. Sor. I'Mmk 16: ISS9. 

Castr. Rep. Vo\\ ('hall. Hot. 2: 133- pi. Jimf. J. ISSfi, Schult/e. Bull. Torr. Club 

14: 9<i. 1KH7. DeToni, Svll. Al^. 2: 1411. 1S94, ■ i ■ 

Astcrolnmpra roprriana (irev. Trans Micr. Koc, Lond. n, s. 8: 11!). pi. j. f. |S(>0. 

Moeb, Dial.-taf. pi. J.f-/. 11 IWH). 

Mesasicnan ahymi Khreub. Phys Abb. Akad, W'iss. lierl. 1872: 392. )>L *K f. 

1S73. 

Found at station 2807, (lalapa^os Islands, 

Asteromphalus shadboltianus t<irev, > Rails in Pritch. Hist. Infns. ed» 4. 838t ISfil, 

Schmidt, Atlas pL 17. I87fi; pi. ^fi. 1889. Halt. Proc, Row Sue. 

Edinb. 16: (>58. 1889. DeToni, Syll. Alg. 2: Hit. 1S94. 

AxUrolnmpra shadhoitiatiti Urev. Trans. Micr. Soe. Lund, n. s. 8: I2L pi. j. ft 

]8<I0. Moeb. Diat ,-taf, pi &i.f. in. 1890. 

Found ill. stations 2919, 292011, 3KS81L near Hawaiian Islands and in Okhotsk Sea. 

Asteromphalus van heurckii Mann, sp. now Pi,atk XIA\ J-iot JiK Tk 

Valve circular, scarcely convex, extremely delicate and translucent; radiating 

limhs 12; central hyaline area or rosette large, divided somewhat unequally info 12 

wedge-shaped segments by tortuous partitions, the segment belonging to the narrow 

limb alone reaching the center of the valve and narrower than the rest; limbs straight, 

slender, terminating at the margin of the valve in suddenly enlarged extremities, 

bearing a minute process; margin narrow but evidently striated; markings of the 12 

external wedge-shaped compart mems very delicate, appearing under magnifications 

of 200 to 250 diameters to consist of delicate parallel Hues concentric with the periphery 

of the valve, but. under the highest magnilication resolved into fine moniliform striae, 

those nearest (he periphery alone parallel to it, those nearer (he center becoming 

curved in the opposite direction—lhat. is. with the convexity inward—the striae 

slightly wider apart than the width of the heading; the heading next to the limbs 

separating the compartments and bordering ihe internal convex ends of the com- 

partments double the size of the rest of the beading, forming a single row of large 

&Bciir. Uaeill. l-ng. 3: pL XI.f* 305< 1893. 
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beads around the outer edge of each compartment. I'nder low magnifications these 

bordering rows are alone visible, the rest of the compartments appearing to he hyaline. 

Diameter of valve 0.088 mm.; striae 112 to I 19 in 0.1 mm. 

Type in the U. S. National Museum, No. 590129, from station 2923, off southern 

California, January 10, 188!); 822 fathoms, bottom of green mud. 

I have named this line species as above, not; only because of my high regard for 

Dr. Henri Van Heurck, but also on account of its general resemblance to Aslcrt>laittpra 

van hnnrhii Hrun.'1 

Asteromphalus variabilis (Grew) Ratt. Proc. lloy. Soe. Edinb. 10: (355. j88!). Do 

Toni, Syll. Alg. 2: 1410, IS! 11. 

Astrrolampra vaiiabilvt Grev. Trans. Micr. Soe. Tvornl. n. s. 8: 111. pi. 3. f. 6-8. 18(10. 

My specimen is a rather doubtful example of the above species, and, it, should be 

added, the species itself is open to some question. The figures of Greville in the above 

citation are too incomplete as to (he nature of 1 lie limbs and especially as to the 

character of the markings to make it certain that figures 7 and 8 are not bothgener- 

irally and specifically different, from figure (I, their general aspect being that of Astero- 

lampra, as Greville has of course named them. Tlicre is no question about figure <i 

being an Asteromphalus; and Kattray is prulmhly justified in putting this variable dia- 

tom under the above name. My form lends confirmation lo this view, the segment of 

the central area belonging to the narrow limb, being, as in figured, wedge-shaped and 

the valve having all the characteristics of ibis genus. Itssiw, also, and the fineness 

of its striation correspond exactly with those data as given by Kattray. 

Diameter of valve 0.1 Ui nun.; striae 5 to 8 in 0.01 mm. 

Found at. station 402911, Bering Sea. 

TRIPODISCUS Ehrenb. 

Triporfutcits Ehrenb. Phys. Abb. Akad. Wiss. lierl. 1839: i^JO. 15!). -pi..}./. f>a-<\ 

1811. 

TffntpoiHanta IChrenb. lier. Akad. Wiss llerl. 1843: KM. 1844. Kiitz. liacill. 13l>. 

pi !./. C>. 1844. 

Peiilnpttdutens Ehrenb. Her. Akad. Wiss. fieri. 1843: HKi. 1844. 

Poditaui Rail. Am. .Journ. Sci. 46; b57. pi. •i.J, 1 1844. 

Eupadisctts Ehrenb. lier. Akad. Wiss. lierl. 1844: 7H. 1815, in part. 

Aalacodiscus Ehrenb. lier. Akad. Wiss. lierl. 1844: 7;i. 18-15; Mikrog. pi. 78. f. 47. 

1854. Pritch, Hist. Ini'us. ed. -1. S tli, pi. fj. f. ?-.*>. 1801. t liar. Emend. Rat I.. 

Journ. Roy. Micr. Soe. 8: :M7. 1888. De Toni, Syll. Alg. 2: 1091. 1891. 

The name Tripod iscus is clearly prior to the generally accepted name Aulacodiscus. 

It is an unfortunate name, as it applies strictly to only those specimens that have the 

accidental number of three processes, whereas nine-tenths of the members of the 

genus have from four to twenty processes. But the descriptive exactness of a name 

can be no criterion of its claim in taxonomy. It, is, however, genuinely unfortunate 

that this inapt name must. according to existing rules, supplant the better and gener- 

ally known name Aulacodiscns. Tripodiscus is clearly defined as a genus6 and its 

type species, T. nr<jit«,c is equally definite and is unmistakably figured. . On the plate 

it is called T. gernumutts, but the reference to it on page 15!) gives preference to T. 

art/us. liailey's name, Podiscus, is better (ban either of t be foregoing, so far as aptness 

is concerned. The species generally known as Ett ptMliarux aryim IChrenb., 

is hardly characteristic of the genus, as on account of its imperfectly radiating areola- 

tion and its double markings it represents, together with T. iAitlavoditcttxi rotjtrnii 

flMom, Soc. Phys. et Hist. Nat. Geneva 31': f!>. }d. I 't.J*. 1. 1891. 

6 Phvs. Abb. Akad. Wiss. lierl. 1839: I:t0. 1811. 

cit. 159. pi. 4.j\ fia-c. 
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Bail., and T. (Aulacodiscus) thumii Schmidt, a somewhat aberrant phase of t ho gem is, 

for most members of the genus have simple heading fi>r markings, radially arranged, 

with a more or less pronounced hyaline central area from which hyaline lines run 

to the bases of the inter marginal processes. Indeed, Eupodisous of Ehretib. (not of 

Ratt.) came to represent just the aberrant phase of T. anjus. Hut the differences are 

neither constant nor st riking enough to warrant a separate genus, and Rat tray, Schmidt, 

and others, have done rightly in uniting these with those generally called Aulacodiscus. 

Rattray has unwisely retained the name Eupodiscu* for a group of dial oms having 

none of the characteristics of Ehrenberg's forms, nor containing a single species so 

named by him, namely, species with from one lo four processes that an- not protuberant 

horns, hut more of the nature of the ''ocelli'' in the genus Auliscus or of the pseudo- 

nodule in Act'mocyclus. The genus so framed is of doubtful value, and if it be needed, 

those of its members which can not he referred to Auliscils (where most of I hem belong) 

would he better placed under an entirely new generic title, rather than under the mis- 

leading name Eupodiscus. Eupodiscus Ratt. (not Ehrenb.) is therefore left out of 

the above synonymy.© 

Trip o disc us a films (Grun.) Mann. 

Atilacodisnts ajjinis (irun.; Schmidt, Atlas pi. 1. 34. f. &-10.1876. Ral t. Journ. Roy. 

Micr. Soc. 8': %59. De Toni, Syll. Alg. 2: 1110. 1894. 

Aulaeodiscus cftaxfi Pant. Reitr. Bacill. I titi- 1: 57. pi. /. 294. ISSfi. 

■AHittrof/wsnfs omjotLUs sparxiuis-pinu-taUi Grun.; Schmidt, Atlas pi. 107./. 6", 7 i figure 

unnamed). 1880. 

Rat tray includes in this species the unnamed figure of Schmidt's noted in tin; last 

synonym as well as Grunow's subspecies of A. orci/onns Rail. I think this union its 

justified. Rut then1 seems to me more uncertainty about placing here the type and 

varieties of A. lunyacsckii Pant.6 However, there is a similarity between these and 

the above, and indeed between all these and ^1. omjonus Bail. 

Found at Station 3004H, off British Columbia. 

Tripodiscus beringensis Mann. Plate L, figure 6. 

Valve circular, strongly marked with coarse beads, becoming smaller only near the 

margin; processes nine, sub marginal; from the base of each a hyaline rectangular 

space, two rows of beads wide, extending radially inward for about one-fifth I he 

radius, from this point a single row of beads running to the small circular central area, 

this in flowed by a ring formed of the nine terminal beads of these rows; the segments 

subtended by these nine radial rows set with beads of equal size in parallel lines, only 

the central one ill each segment being, therefore, radial. 

Diameter of valve 0.003 mm.; beads 01 in 0.1 mm. 

Type in the U. S. National Museum, No. 590130, from Station 4029U, Bering Sea, 

June 27, 1900; 91!} fathoms, lvittom of gray sand and clay. 

Tripodiscus concentricus Mann, sp. nov. Plate L1V, ficurks 1. 2. 

Valve circular, nearly flat for one-half the radius, thence moderately and evenly 

convex to the margin; marking of large beads, of uniform size until within one-fifth a 

radius length of the margin, then of smaller beading, so placed as to form a single spiral 

about the minute hyaline center, thence passing into u series of stiicily concentric 

circles and the component bead? ol each circle so arranged as to form with those in the 

other eir( Irs jjf ctly radial rows, the beads set slightly closer in the concentric circles 

than in tu: n ,ial ing rows; at the distance of one-half a radius from the center, where 

the vab 1 ^coines convex to the margin, the two concentric circles of beads a trifle 

"(7. Jouni. R.",y. Micr. Soc. 8-: 900. 1888. 

b Pant. Rt ill P will. I'ng. 1: &>. pi- Lf. '2, pi. 2.f. 0-10, pi. 2-r>.f. 1S80. 
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farther apart- ilian elsewhere, giving to the interspace the appearance of a bright iiar-- 

row riiiijj; processes two or three, stout, spherical, placed at abi.mt oiie-sixlh a radian 

from the margin; the base of each surrounded liy it small hyaline area, from which an 

obscure hyaline line extends to I ho center; border very narrow, minutely beaded. 

Diameter of valve O.OtirMo 0.1:1:1 mm, 

Type in the l\ S+ National Museum, No. 51)01:11, from station 4505II, Santa (Yni% 

Light-house. Monterev I>av, Tal., IfHM; 10 fathoms. 

The cfmcentric beading of this species reminds oho of A. brovnii Norm*, though it 

is much more pronounce*! here. The species differs from .I. brow-tut in the convexity 

of the valve, the character of the processes, the border, etc. The latter is also a much 

more delicate species lhan ihis massive one. 

Although Rat tray has used the above speeilie name for an Actinocyclus, I have 

applied it here because it is so aptly descriptive of ihis diatom's most striking 

characteristic. 

Tripodiscus cosmiodiscus Mann. sp. now Plate LIY, Kiorru: 4. 

Valve circular, nearly llat, headed; heading minute, closely and evenly set in 

radiating lines, except where these lines are slightly bowed around the twelve some- 

what protuberant portions of the valve bearing the twelve processes; no hyaline cen- 

tral area; margin obscure; each of the twelve processes consisting of a prolongation of 

a single row of beads, this within one-sixth a radius of the margin becoming a narrow 

hyaline ridge crowning the twelve slightly protuberant, portion# of the valve and ter- 

minating in an exceedingly small hut evidently spherical process. Aspect, of the 

valve somewhat like Urevilles Cosmiodiscus btrrltatlf nxis,** 

Diameter of valve,mm,; beads I'M) to l;jfi in OJ mm. 

Type in the V. S, National Museum. No. 5SH)Lo2, from station 4N29II, Bering Sea, June 

27, lfHK);91ii fathoms, bottom of gray sand and clay. 

Tripodiscus kmkeri (Schmidt) Mann. 

Atdacfxlisctts Schmidt, Atlas pi. MHi, f. .} 't, ISSll. 

A ulacixli&cus ■marijanUwt hh kinkrri Rait, Journ, Itoy. Micr. Soc. 81: IK88. 

The dominant form of the present genus is probably to be seen in A, vuuyaritacnts 

Ralfs; and under that speeiiie name Rattray has grouped a host of forms < onsidered 

as separate species by other authors,'; This condensation was much needed, and has 

been well done. Hut in a few instances it seems to have been carried too far. The 

above case is an example. Schmidt s species has a strong general resemblance to 

both A. tminjarihurttx Ralfs and J. rnu: Khrenb,; but I think to make it a variety 

is hardly justified. Schmidt/s form is a far flatter specimen than Ralfs ^ species. As 

the difference between varieties and species is practically a tiling of personal opinion, 

the recognition of Schmidt's species is simply an expression of the fact that 1 look upon 

it as a justified expedient for distinguishing between this form and others that are 

called I. tminfarilatrtut Ralfs. It may not be out of place here to add that the multi- 

plication of named varieties is, I think, to be avoided wherever possible, As a rule 

if a new form is so different from an already existing species as to require taxonomic 

recognition, it is safe to look upon ii as a new species. The gradations of the diatoms 

are almost limitless, and named varieties can be multiplied ad libitum. In this 

work I have omitted these whenever possible and luive added none to the list myself. 

The remarks on this subject by Rev, W illiam Smil h( are worthy of consideration. 

Found at station off Honshu Island. Japan, 

ft Trans, Mier. Soc, l/md. n. s. 14: 7^. pL 12* I8G6. 

bJourn. Row Micr. Soc. 81: . ISStt. 

? Quart. Jouru, Micr. Sci, 3: \'M\ l;lo. L855, 
■i 

317KJ—voi, HI, ri —07 f» 
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Tripodiscus laxus Mann, ^p. no v. Plati; LIV, figure 3, 

Valve circular; barely concave to Hie bases of the processes, thence rapidly convex 

to the border; processes live, auricuhvte, placed one-sixth of a radius from t he border, 

their bases surrounded by evident hyaline areas; central area circular, slightly rugose, 

one-tenth of a radius in diameter; bending all of one size: that. is. not decreasing toward 

the border; the rows radial ami straight except at the bases of the processes, where one 

row on each side is curved about the base; both primary and secondary rows set wide 

apart with large interspaces, at least the width of two beads, generally of four bends, 

giving a loose mid open appearance to the valve; border narrow, closely set with 

delicate beads. 

Diameter of valve, 0.076 mm.; beads 15 in 0.1 mm. 

Type in the I*. S. National Museum. Mo. 590133, from station '102011, Bering Sea, June 

27, 1900; 013 fathoms, bottom of gray sand and clay, 

The nearest approach to the above is the unnamed figure of Schmidt's,"- which may 

be a variety of this species. 1 loth bear some resemblance to . kilktllymiiin (.1 rev..'' 

but the processes, the border, and the radially decreasing beading of Greville'w diatom 

clearly distinguish it from this. 

Tripodiscus margaritaceus (Ralfs) Mann. 

Aulacodiftcns mnrgarHacnta Ralfs in Priteh. Hist. Infus, ed. I. 814. 1861. Schmidt, 

Atlas pl.S7.f. -1-7. 1870; pi. U>. f. 1J. 1880; pi. 1U>,. /. 6-H, pi lOo.f. 1-2,4. 1K80. 

Ratt. Joum. Roy. Micr. Soc. 81: 35] -353. pi. 6. f. ;i, 1888, Do Toni, Syll. Alg. 2: 

1101. 189-1. 

AttlacodiscHs crux Ehrenb. Mikrog. pi. 35 A. X VI. f. \t. 185-1, it) part. Grun. Dcuk- 

schr. Akad. Wien 48-: Hi). 1884. Schmidt, Atlas pi. ,jj. /, 1 j. 1870; pi. 10.:. 

/. 4. 1886. 

Aulacodiscus miillrri Grun.; Schmidt, Atlas pi. J.i.f. 14, pi. pi. 37. J. H, 

pi. I. f. 1>. 1870; pi. 102. f. I-?.. 13. 1880. 

Anlacodii><'i<s debyi Pant. Heitr. Bacill. Vug. I: 58. pi. 4'>. f. 22 (i. 1880, 

Aulaeodisciis n. sp.? Schmidt, Atlas pi. 37. f. f 3. 1870. 

Rattrayb has named many varieties of (bis species, The one he calls variety 

flangatn Schmidt thinks should be a separate species. (See last synonym above,) 

Rattray's view is to be preferred. 

Found nt station 28123, Gulf of California. 

Tripodiscus oregonus (JIarv. ct Bail.) Mann. 

Auldcodiscitit orcgomts Ilarv. A Pail. Proc. A cad. Phihi. 6:430. I8.r»4. Pritch. llist. 

Infus. ed. 4. 845. pi. 6.J. 4■ 1861. Grew Quart. Journ. Micr. Sci. 7: 150. pi. 

7.f. 2. 1850. Mod). Diat.-taf. pi. 21. f. 2. 1890. Schmidt. Atlas ]>l. 34. f- 

1870; pi. 107. f. 6-7. 1880. Ratt. Journ. Roy. Micr. Soc. 8': 358. ]W8. DeToni, 

Syll. Alg. 2: 1109. 1894. 

Aulacodiscus orcgoncnsis Pail, & Harv. in Wilkes V. S. Explor. Exped. 17:176. 1874. 

Found at station 2835, off Lower California. 

Tripodiscus orientalis (Grev.) Mann. 

Aulac.odlsc.uit orientalis Grev. Trans. Micr. Soc. Lone!. n. s. 12: 12. pi. 2. f. 6. 1804. 

Schmidt, Atlas pi. 34. f. 1 3. 1870. Grun. in Fciizl. Iteise Novara Rot. 1: 103. 

1870. Ratt. Journ, Roy. Micr, Soc. 8': 361. 1888. De Toni, Syll. Alg. 2: 1111. 

1894. 

Found at station 3088, Paumotii Islands. 

"Schmidt, Allan pi. lOJi.J. S. 1886. 

bTrans. Micr. Soc. Lond. n. s. 11: 70. pi. ■}./■ i't. 1803. 
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''Mpodiscus radiosuB (Gr. & St.) Mann. 

Aulacodiscus radioing Gr. & St. Journ. Quek. Micr. Club IT. 3:140. pi. 12. f. 33. IK87. 

Schmidt, Atlas pi. lol.f. 1. IRON. Ratt. Journ. Roy. Micr. Sue. 81: 350. 1888. 

De Toni, Syll. Alg. 2: 1101. 1894. DeToni, N'otarisip. 466. 1888. 

The original figure citccl above is so bad as to mislead identification; but the descrip- 

tion its clear; it agrees well with Schmidt"? illustration. It is a diatom of exceptional 

beauty. 

Found at station 2808, Galapagos Islands. 

Tripodiscus rogersii (Bail.) Mann. 

I'odiscns royersii Bail. Am. Journ. Sci. 46: 137. pi. 3,f. 1-2. 1844. Ehrenb. Iier. 

Akad. Wiss, Deri. 1844: 81. 1845. 

Eupodiscus rogersii Ehrenb. Ber. Akad. Wiss. Berl. 1844:81. 1845. Schmidt, Atlas 

pi. 92./. 5-6. 1886. 

Eupodiscus bailfyi Ehrenb. Iier. Akad. Wiss. Berl. 1844; 81. 1845. 

Aulacodiscus rogersii Schmidt, Atlas pi. 107. f. 3. 1886. Ratt. Journ. Roy. Micr. 

Soc. 81: 372. 1888. Do Toni, Syll. Alg. 2: 1121. 1804. 

Aflacodiscus areolatus O'Meara, Quart. Journ. Micr. Sci. n. s. 18: 104. 1878. 

Aulacodiscus thnmii Schmidt, Atlas pi. 102. f. tv. 1886. Ratt. Journ. Roy. Micr. Soc, 

81: 374. 1888. 

The above enumerated diatoms are close to T. argu.s. and form with it a group some- 

what distinct from other members of the genus, especially in the matter of the double 

marked areolation. 

Found at stations 2823, 2835, Gulf of California and off Lower California. 

Tripodiscus scaber {Ra 1 fsi Mann. 

Aulacodiscus scaber llalfs iti Pritch. Hi.st. Infus. ed. 4. 844. 1861. Schmidt, Atlas 

pi. 33. f. 'f-tf. 1876. Ratt. Journ. Roy. Micr. Soc. 8': 353. 1888. 

Aulacodiscus crux Klirenb. in part; Hub. Cat. 57. 1877. Jan. Abb. Schles. Ges. 

Vaterl. Cull. 1801-: 161. pi J.f. 1 3. 1861; 1863-: pi. lA.f. U. 1862. 

Ahhicodiscu# trrnatim Jim. Abh. Schles. Ges.Viil.erl. Cult. 1861: 161. pi. £.$. 4. 1861. 

Aulacodiscus birverinr Juhnst.? Pritch. Hist.. Infus. ed. 4. 844. pi. 6./. 1861. 

Schmidt, Atlas pi. 3(1. f. 12. 1876. 

There is a possible doubt about the last-named synonym, though 1 do not. see how 

it can be maintained as the name of a separate species. Strictly type forms of the 

present species occur in the latter of (ho two stations following. 

Found at stations 2807, 2835, Galapagos Islands and off Lower California. 

Tripodiscus tripartitus (Dr. & Temp.) Mann. 

Aulacodiscus triparlitiis Br. & Temp. Mem. Soc. Phys. et. Hist. Nat. Geneva 30": 

21. pi. 4-f. 3. 1889. Schmidt, Atlas pi. 169, f. 8, 9. 1892. De Toni, Syll. Alg. 2: 

1106. 1804. 

T assign my specimen to this species with considerable doubt. It agrees well with 

Schmidt's figures, but these and my form are somewhat different from the type as 

described and figured by its authors, especially in the absence of the inner triangular 

line of spines or granulations connecting the bases of the three processes. 

Found at station 4020H, Bering Sea. 

AULISCTJS Ehrenb. 

Atiliscw Ehrenb. Rer. Akad. Wiss. Berl. 1843 : 270. 1844. Bail. Sinithson. Contr. 

Knowl. 7: 4. 1854. Ratt. Journ. Hoy. Micr. Soc. 8~: 861-000. 1888, DeToni, 

Svll. Alg. 2: 1025. 1804. 

Mastodiscus Bail. Smithson. Contr. Knowl. 7: 1. 1854, no species given. 

Coscinodiscus Ehrenb. Ber. Akad. Wiss. Berl. 1843 : 271. 1844, in part. 
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Eupodiact/s Ehronb. in purl; W. Smith, Synop. lirit. Dint. 1: 25. pi. j.f. Hit. 1853. 

Bright. Quart. Journ. Micr. Sri, 8: 9I. pi. .7. 18(H). 

Pseudoaiilisen# Lend.-Fort. in purl; (Irev. Tmns. Mir. Soc. Loud. n. s. 11: 74. pl.„. 

f. 2.1. 18(53. 

Cerataulus Ehrenb. in p-.ii'l; Jan. Abh. Sollies. Ges. Vaterl, Cult . 1861": 15. pi. 1. 

/. (i. 1801. 

Auliscus caelatus Bail. Smithson. Contr. Know 1. 7: (i. pi. If. ■> 1854. Grov. 

Truns. Micr. Soc. Loud. n. s. 11: 11. pi. J.f. 4 7. 1803. Moeb. Diat.-taf. pl.oO.f. 

4-7, 1890. Schmidt, Atlas pi. . /'. 12 JfV, 2-! 2<>. 1875; pi. 07. f. 11-1-3. 1881; pi. 

204. f. 21. 1890. Pant. Jioil.r. liaeill. Ung. 1: 57. pi. 19- f. 173; pi. 28./. 279.1880. 

Ratl. .Tourn. Roy. Micr. Soc. 8*: 885-888. pi. In. f. •; ■>. pi. 16. f. ,.S, (1. 1888. Pritch. 

Hist, lnfus. ed. 4. 845. 1801. Lend.-Fort. Mem. Soc. Kniul. St. Brieue 03. pi. 7. 

/. 68. 1879. Wolle, Diat. N. A. pL H'J.f. 6, 0-10. 1890. H. L. Smith, Sp. Diat. 

Typ. 54. 1874. De Toni. Syll. Alg. 2: 1019. 189-1. 

jlw/ism# amlhii Jan. AM). Sollies. Ges. Valerl. Cult. 1861-: 103. pi. 2.f. 9. 1801. 

Auliscus yreynrii Jan. Ahh. Sollies. Ges. Vaterl. Cult. 1861": 103, pL 2.f. 12. 1801. 

Auliscus m'Ailptits Ralfs, in part.; Loud.-Fort. Mem. Soc. Emul. St. Uricuc pi. 7. 

f. 66-67. 1879. 

This species exhibits more variability in its markings than most other members of 

Auliscus, a genus which I think shows a greater elast icity in this respect than any 

other. This has created a strong temptation to multiply named and accredited varie- 

ties, so that the species is quite confused with them. De Toni" enumerates fifteen 

such, of which Rattray is the author of eight. Did the present writer favor this 

method of extending nomenclature he could greatly enlarge this list out of the large 

mass of individuals of this species afforded by these investigations. Thus a number 

of very striking varieties, with feathery instead of anastomosing lines, were found 

at stations 2920II and 371211—the variety called sfritjillata at station 2807 and that 

called lakcostaUi at station 2835 and others. The fact is that Bailey's type form is not 

at all typical of the diatoms at present assigned to this species, but represents a rather 

extreme and severe phase of ornamentation only rarely met with. The significance 

of the specific name, caelatus, meaning carved, is therefore not particularly applica- 

ble, however well it applied to the original specimens. Although A. pniinosus Hail, 

is typically a very different diatom from this species, the two have come closely to 

approach each other by reason nf the varieties assigned to them; and on the other 

side this species passes imperceptibly into . 1. Hc11.lpl.ns (\V. Smitli) Ralfs. 

Found at stations 2807, 2835, 2920IT, 371211, Galapagos Islands, to Lower California, 

Hawaiian Islands, and Okhotsk Sea. 

Auliscus hardmanianus Grew Trans. Micr. Soc. Loud. n. s. 14: 0. pi. 2. f. 17. 180(1. 

Moeb. Diat.-taf. pi. 71. f. 17. 1890. Schmidt, Atlas pf. 67. f. 1. 1881; pi. 108. f. 

1. 1880. Truan & Witt, Diat. llayti, 12. pi. 2.J. 4. 1888. Katt.. Journ. Roy. Micr. 

Soc. 8-: 17-18. 1888. Do Toni, Syll. Alg. 2: 1041. 1894. 

A1 discus joynsonii Selunidt, Atlas pi. 67. f. 2. 1881. 

Rattray gives also four named varieties. The .1. joynaonii of Schmidt is an unim- 

portant variety. 

Found at station 2807, Galapagos Islands. 

Auliscus insignia* •leve, Sv.Vet. Akad. Handl. 18':22. pi. G4*i b. 1881. Schmidt, 

Atlas pi. 89. f. 1. 1880. Rait.. Journ. Roy. Micr. Soc. 8-': i5. 1888. De Toni, Syll. 

Alg. 2: 1039. 1894. 

Both the above illustrations are very poor. ClevoV material, like my own, was 

f*">m the Galapagos Islands. 

Found at station 2807, Galapagos Islands. 

ft Syll. Alg. 2: 1049. 1894. 
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Auliscus pruinosua Hail. Smithson. Oonlr. Knowl. 7: 5. }>l. 1. f. ,r>-X. 185-1. (Jrev. 

Trans. Micr. Soc. Lond. n. s, 11: 48. pi. hi. ]K(i;{. 1[. I. Smith, Sp. Dial. 

Typ. 7(Mi. 187*1. Pritch. His(. Infus. «*d. -1. S-15. pi. C,.f. 1. 1S(i1. Schmidt, Allan 

pi. 'il. f. 6-7, 11. hi-l~>, pi. •i-i.f. i. 1S75; pi. U)8.f. 10. 1 88(i. Halt. Journ. Hoy. 

Micr. Soc. 8"': 22. 1888. T)c Timi, Syll. Al<*. 2: 1045. I SI) I. Moeb. Diat.-taf. 

pi. 51. f. hi. ISfK). 

Auliscits punctatun llail. Smithson. Contr. Knowl. 7: 5. pi. 1. /. 9. 1854. Ore v. 

Trans. Micr. Soc. Loud, n, s, 11: li). pi. .1. f, /.>, Much. Diat.-taf. pi. />/. 

/. 15. 1890. Schmidt. Atlas pi. ,9. 1S7.">; pi. n;. f. 7-S. 1S81; pi. S9.f. l.f-17 

pi. 108. f. 10. 188(5. Katt. Journ. Roy. Micr. Soc. 8-: t). 1888. De Toni, Syll, 

Alg. 2: 1033. ]8!)4. 

There is great confusion between these two species of Bailey. The original type 

forms, as can be seen by comparing the figures of llailey or those of Greville, show 

considerable contrast; but at the present time one might a.«; well assign a newly found 

example to one species as to the other. Rait ray has retained the (wo species, though 

placing examples of .1. pruino.sttx11 under ,4. pmirtatua. The two species have no 

distinct boundary. In the single dredging in which these forms were found they are 

very abundant and supply every gradation between the two. It is to be noted, also, 

that. Bailey was in considerable doubt over (he separateness of these species, and it. 

seems to me lliev are much better united. Nothing can belter illustrate tile useless- 
* ' 1 

ness of trying to assign specimens lo one as against the other than a comparison of the 

Iwo figures lying side by side in Schmidt's Atlas, plate 31, figures 7 and 8, named, 

despite their identily, "pntinuxitx" and pinutatitx." respectively. No wonder that 

Iwo such capable diatomists as (irunow antl Witt should call the one pruinosus and 

the other punclahtfi, the diatom represented by plate 108, figure JO, of Schmidt's Atlas. 

Found at station 2807. Galapagos Islands. 

Auliecus stockhardtii Jan. Abh, Schles. ties. Vaterl. Cult. 1861-: 103. pi. 1. f. 4, 

1861. Schmidt, Atlas pi. 40. f. 11 11, IS75: pi. (>:./. 0. 1881. Ratt. Journ. Roy, 

Micr. Soc. 8': 7. 1888. De Toni, Syll. Alg. 2: KMl. 1804. 

Atdiscus c.onshllatus Mills, Journ. Roy. Micr. Soc. II. 1: 807. pi. 11, f. 2-3. 1881. 

Auliscus rarrmosnx Rail's, Trans. Micr. Soc. Lmid. n. s. 11: 4(5. pi. '2. f. 9. 1863, 

Schmidt, Atlas pi. 67. f. f>. note. 1881. Moeb. Diat.-t.af. pi. 50. f. 9. 1890. 

T am in doubt as to making A ramnoxtiif Rails a svuonvm of the above as Schmidt 
~ * * 

and Rattray havn clone. At leasl. i\ comparison of ihc original iiguro of Janisch with 

t.liat of Ralfs in the ions given above will show enough divergence to make the 

matter cjuetftionaMe. Certain varieties of J. pnirnrwtw Jiail. approach (his species 

Found at station 2807. {Jalapa^os Islands. 

RHIZOSOLENIA Ehrenb, 

Iihizosoli>nia Khronh. Phys. Ahh. Akad. Wiss. Berl. 1841; U20, 422. 1843; licr. 

A knd. Wiss. Berl. 1844: 204. 1X45. Kiit/,. H;ieill. 51. 1844; Sp, AI jr. 24. 1849. 

lirighl.. Quart, Journ. Micr. Sri. 6: pi. ,1. IS-^S, char. emend. Pritch. Hist, 

Infus, oil, 4. IS(>L V;m Ileur. Synopt M>4 + pi. 7<< 7fK ]HS|; Trent. Dial.. 4IX. 

f. /./.i. ISSHi. (iriff, 11c^nMior. Diet, t*cL 4. pL -r>l. f. 3, 188:1. Dv Toni, 

Syll, Ahr. 2: S2:i, ISfM, Kn<r. & lJr. IMUniz^nfarn, llb84,/+ Litt 140. 189(3. 

Purag* Le DiatoniisU1 1: H)S. pi. ! Si. IS02. 

Euro input Stoll.or, Journ. Rov. Micr. Sue, 2: s:tr>. f. a rf, 1<S70, i u Hlirenl). 

Attkcya WohI, Tran,<, Micr. Sue. Loud, n, s, 8: l">2. ?4 fr IS), 1800* I)o Toni, 

Syll. A%. 2: 77(1, 822. 1S92-H-1 lVrag. Lc Diatomisto 1: I(Kr>. pi 1. f. 14. 1802. 

Van Hour. Trent. Diat. 420./. /;;,s\ 1H%. ICuu. & Pr. Pflanzcufam. llh:8R,/. 14A. 

i^m. * 

a Schmidt. Alias pi. -U. J\ /; u. IS75, 
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Laudcria Cleve, I tilt. Kv. Vet. Akad. 1": 8. p L 1./. 7. 1 8?:l. Van Ileur. Treat. Diat, 

418./. 136. 18%. DcToni, Syll. Alg. 2: 77J. 1892. Castr. Rep. Voy. ("hall. lint. 

2: 89. pi. if./. ■}, .V. 1886. 

(luinardia Perag. Ic Diatomiste 1: 107. pi. 1. /. 1-5. 1892. Van Ileur. Tresit, 

Dint. 417./. m. 18%. De Toni, Syll. Alg. 2: 822. 1804. 

LepUmjliwlrirns (?) Cleve, Dint. Kattegat. 2. 1889. Perag. Le Diatomiste 1: 104. 

1892. Do Toni, Syll. Alg. 2: 822. 1891. Eng, & Pr. Pflanzenfam. l,h: 84. 1890. 

Dwtyliomlrn Castr. Hep. Voy. ('hall. Hat. 2: 75. pi. f. 7. 188(5. Perag. Le Dia- 

tomiste 1: 104. pi. 1,/. 6-7. 1892. De Toni, Syll. A1%. 2: 821. 1891. Eng. <fe Pr. 

Pthuizenfam. I11': 8!i./. /.-iff. 18%. 

lOhrenberg's conception of this genus was so vague that, aside from the mime, ils 

founding is mainly due to Rrightwell; and the name itself loses all meaning if we 

remove from it the forma represented by Cleve's Lauderia. Ils members are pelagic, 

as a class subtropical, and, with the exception of II. L. Smith's R. criensis, marine. 

Their terminal valves, bearing one to many setae, are widely separated by a tubular 

zone built up of either very narrow bunds or wedge-shaped pieces imbricated into a 

tube. The frnstules thus constructed are delicate, elastic, and not densely silicified. 

Yet with this strong generic harmony there are differences of absorbing interest from 

the fact that here more than in any other genus we find variations that stand as inter- 

mediate plan structures between it and several other distinct genera. This peculi- 

arity of Rhizosolenia has given occasion for the creation of various questionable 

genera enumerated above. Their affinities are most striking. The form called by 

West Atlheya decora leads to the genus Chaetoceros; Gurnardia, with its rudimentary 

mucronate scar, is dose to that doubtful example of the genus Itiddulphia, which 

Peragallo calls Orataultrs bmjonii,'1 the species included in the invalid genus Lau- 

deria have valves like Stephanopyxis and girdles like Striatella; those called Dactyl- 

iosulen are very suggestive of Melosira; while in Prrat/allna meridiana Schuit we have 

a probable species of Chaetoceros with the zonal view of Rhizosolenia; and finally 

R. stolter/orthn Perag. is amazingly like that delicate but genuine example of the 

genus Eu cam pi a which Clove has miscalled Mdlleria corn uta.!> It will help to make 

evident the impossibility of bounding these newer genera in any way that will dis- 

distinguish them gcnerically if we carefully compare specimens of the species enu- 

merated, or, in the absence of these, if we contrast in plate I of Peragallo's Monograph <" 

the following figures: Rhizosolntia mi/rrmjana Castr. (f. 20), and R. stolter/orthii {f. 17) 

with Ouinardla fiarcida (Castr.) Perag. (f. 4); this latter (as shown in f, 3), noting the 

small mucronate scar, with Virata itlu* {Ctratmdina) birgovii Perag. (f. 16; again, (1. 

Jtacrida {f. 4) with the lower frustule of La tide ria delicatidu Perag. (f. 1:1). The fact is, 

if stress is put solely on the setae and other appendices of the terminal valves we 

shall have the various genera above enumerated; but if we take the entire frustule 

we shall have strikingly distinct but valid species of Rhizosolenia, with much more 

in common structurally than the differences that distinguish them. 

Rhizosolenia hebetata Hail. Am. Journ. Sei. II. 22: T>. pi. i.f. IS-19. 1856. Bright. 

Quart. Journ. Micr. Sci. 6: 94. pi. .5./. 4. 1858. Pritch. Hist. Infus. ed. 4. 800. 

1801. Cleve, in Nordensk. Vega Kxped. 3: 486. pL <'is./. (>'On-/. 1883. H. L. 

Smith, Sp. Diat. Typ. no. 448. 1874. (irun. Denksehr. Akad. Wien 48-: 96. 

pi. .5./ yfs-r,0. 1884. De Toni, Syll. Alg. 2: 829. 1894, Perag. Le Diatomiste 

1: 114. pi. 5./. 10. 1892. Moeb. Diat.-taf. pi, 14./. i- 1890. 

This may be considered the type diatom of Bering Strait and the adjacent arctic 

waters, liailey's original specimens came from Kamchatka, (irtinow's also, and 

" be Diatomiste 1: pi. 1./. :i, 10. 1892. 

''Van Hour. Treat. Diat. 461./. 1890. 

* Le Diatomiste 1: pi. I. 1892. 
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nearly c\<TV one ni tlx* following long list u) dredgings and soundings won; taken 

along 1 lit? coiistr«)f Alaska and Kamchatka. At ^tatiunsX5U!*II and :Hi71 II it in the corn- 

monest of nil forms, and in the latter it makes up 5 to 10 per cem oi the diatnmat eotxs 

mass, It is important here to notice that of the thirty-three ^atherin^s found to con- 

tain this diatom twenty-nine were hydrographie soundings and only four dredgings. 

It is evident that the method of mkmg t ho hydnnrraphic sounding as eon trusted 

with that of the regular dredtnmj;s explains why these exceedingly li^ht and buoyant 

forms are abundant in one class of ^aUierinirs and not in the other. The four dred#- 

ings were taken in Arctic waters and yet contained very few specimens, while many 

dredpings made where this species is shown to be abundant show no trace of ihem. 

It ia a clear illustration of the necessity of employing more careful methods for col- 

lecting diatoms in connection with the other marine work of the United States Fish 

Commission, a subject discussed in the introduction to this report. 

Found at stations 228711, 3267 H. 330111, 3399IIt 3505H, 3508II, 35091T, 3003,300411, 

3607,3011, 3035H, 300311, 3009 H. 307UI, 308311, 3684II, 309IH, 309211, 3093IT, 3099II, 

3704H. 3784, 3780H, 401311, 401411. -1019II, 102211, 40231b 402411, 402511, I027II, 

402811. Bering Sea and Okhotsk Sea to Honshu Island, Japan. 

Rhizoaolenia robusta Norm.; Priteh, Hist, Infus. ed. 4, 800. pL S.f. 1801. I>e 

Tuni, Sy 11. Alg. 2: 824, !894. Pera^. be Dialomistc 1: 100. pL 1 la, pL J* 

/. l-;i* 1892. Castr. Itep. Vuy, Chalk Hot. 2: 73. pL ~4-f- /X 1880. Cleve, Bib, 

Sv, Vet. Akad. Ilaudl. 1 1 1. 1873, Brun A: Temp. Mem. Sue. Phvs, et Hist. 

Nat. Geneva 30': 73. 1889. Van Heur. Treat. Diat. 414. pL 189(5, 

Though the beautiful iridescent ends are abundant in the following dredwings, no 

complete frustale was found and very rarely a trace of ihe disintegrated bands com- 

posing the tube. Although large. this pellucid diatom if badly described by iu 

specific name, mhnsla* 

Found at stations 2919, 2923^ 2929, 301 L 451011. Bering Sea and off southern and 

Lower California. 

CHAETOCEROS Ehrenb. 

Chat'tova'os Ehrenb, Her. Akad. \\ iss. He H. 1844: 11)8. 1845. Van Ileur. Synop. 

195, pi. (SV-XJ. 1881 -5. Kabh. Fb Alg. Hur. 1: 31. 321,/. V/, 180b Pritch, Hist. 

Infus. ed. 4. 80b 1801, Bright, Quart. Jouni. Micr. Sm. 4: 105. pL 7, 1850. 

Hwtrrifistnuii Shiulb, Trans. Micr. Soc. Lnn<l. n. s. 2: 14. 1854. Priteh. Hist. Infus. 

ed. 4. 803. 1801. 

Hcrcoihrca IChrenb. Her. Akad. Wiss. Herb 1844: 202, 209. 1845; Mikrog. pL 

X VIIJ. /♦ 7. 1845. 

Peri pt era Ehrenb. Her, Akad. Wiss. Herb 1844: 270. 1815; Mikrog, pi. -iA. A VIIL 

/. U. 1854. Pritch. Hist. Infus. cd. 4. 805. 1801. 

Actiniumst Ehrenb. ller. Akad. W'iss, Herb 1854: 237. 1851, in part. 

(louiofhvciintt Ehrenb. Her. Akad. Wiss. Herb 1844: 82. J845. 

Diclurfia Ehrenb. Ber. Akad. Wiss. Herb 1844: 73, 79. 1845. 

Nijndntdriunt Ehrenb. Her. Akad. Wiss. Herb 1846: 73, 155. 1840. 

Sic* h tuhtvHf < bun. Van Heur, Synop. pL Mterf. 188 b not < I rev, 1805. 

PefayaUia St hut j, Her. Deut. Hot. (%es, 13: 48. yh 5.J. li&a—b, 1895?. 

This genus has occasioned great confusion in the nomenclature of the Diatomaeeae 

by reason of the peculiar mode uf its growth. It is a mainly or perhaps wholly pelagic 

form and is found in both the living and fossil state, [t gmws in Ion# iihunenls, the 

single frust tiles of which often vary widely, especially in respect fo the character of 

the pnx esses or setae that adorn them. These may be, in some few instances, 

wholly lacking, may proceed from opposite ^ides i.f i lie zonal porl ions, or may encircle 

the same. The terminal valves are generally ornamented with pr<>cesses <jttite diIfer- 

ent from those on ihe intermediate trustules. Still further to complicate the matter, 
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the separate valves contain internal secondary cases, round or oval in (ontour, with 

both valves alike or different, in smiii1 instances hvaline and in others variously 
L' I 

pculpturod, without processes <»r variously ornamented with spines and oihenvise, 

These internal cases have as a class thicker siliceous walls than the ext ernal valves 

and girdles which inclose them» and conse(^uently are frequently met. with in sea dredg- 

ings, and especially in fossil deposits where all traces of the external walls thai gave 

form to tho complete I i laments have been lust. As these various parts have been suc- 

cessively found they have received separate generic and specitic names, and we there 

fore have to deal with a tangle of nomenclature unusual even among the Diatomaccac. 

The generic name first to he const il uled and (subsequently) applied to these forms is 

ActiniRcuff. Because of its priority (irunow" gives it to the form known elsewhere as 

Bartfriastmm vttrittnx Laud, This name, however, was not originally applied (o n 

diatom, but to a stellate silicimis spieule, which IChrenbcrg called Dlctyocha iActinh- 

rus) siriusj* and was not used for the diatoms until 1S5-V(J. (jithiarum Khrenb.d b('iug 

indeterminate, but probably also a spicule). It is therefore not available for I he 

Diatoniaceae, but must give place in Chaeloceros, 18-15. In this connection 1 wish to 

call al tention to a quotation from Van lleurck's Synopsis given below under Chaetoceros 

furcates* In the above list of synonyms ''hi purl " we find Dtchidia and Goniothe- 

ciuni, bestow<xl like Chaetoceros and preceding it in that volume, I am, however, 

opposed to accepting any of these names for the following reasons: {1) They represent 

what are not necessarily struct ural parts of the plants, Castracane/ holding them to be 

pporangial encasements: (2) we are not even able to affirm that thesespicules are con- 

fined to what we know as the Chaeiocerae; US) both the above generic names were 

billed on fossil fragments from which we can build no conception of the forms to which 

they belong, and in using them we should, therefore, be const it ut ing a genus without 

any fixed idea of its structure. Dicladia was found in African guano and (.ioniothe- 

cium in diatoniaceuus earth from Hichnmnd,Virginia, f 

I can not follow Castracane in maintaining the separalcness of Chaetoceros and 

Iiacteriastrum, as his grounds of <1 isiinci ion {/ appear to beirivial. They arc (I'Mhat 

the valves of ISaeteriaslrum are round and of Clmctoccros generally oval: (2) that the 

former have more awns or setae than the latter: (:l) that these arc in liaeteriastnnn 

arranged around Ihe valve, but in ( hacioconis on opposite sides; 14> that these awns 

in Chaetoceros interlace. Anyone who will examine a gathering of Ilaeicfitutfnttti 

rarianx Laud, will see thai, these characters are in different parts of the same lilament 

too inconstant to form a generic concept. Thus, in II. L. Smith's typo no. 57, both 

round and oval valves are seen in the same filament and bearing precisely the same 

kind of setae. Again, the terminal valves often have two seiae, while those below 

them may have more; and in the case of Lander's ligurcs of this species & wv find 

terminal valves with eight setae and the intermediate ones with many more. As to 

the interlacing of ilie sciae.it is by no moans constant, many specimens examined 

showing no such tendency. In fact, that condition is hardly to he discovered in 

Cast ra cane's own figure.*" 

"Van Hour. Synop. /)/. KJhifi.J. to. I SSI, 

& Phys. Abh. Akad. W'iss. lierl. 1839: 1-Mb I ~>u. IS4 I. < T. Mikrog. pi. W-/. 

e Her. Akad, W'iss. llerl, 1854: [£17. LK;V>. 

<l Her, Akad. W'iss, lierl. 1844: IS 15. rl\ alsu (iriff. & Ifenf. Mier. Diet. rd. pi. 

1S75. 

f Castr. Hep, Voy. Chalb Iiol- 2: SL ixxu. 

/ Cl\ article by Bright well in Quart. .lourn, Micr. Sci. 4: 10(1, ISn^ 

if Castr. op. cit. SJ. 

fi Trans. Micr. Soe. Lond. n. s. IS: pL J. ISUt. 

/Castr. op. cit. pL S. 
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Tin1 interesting form constituting the genus Peragallia Schtitt, dues, as its author 

says, hint of iransition between the present genus and Rhizosolcnia Khrenb., as its 

valves are true Chaetoceros type, while the zonal part shows the plicate hands of 

Rhizosolenia. Iint this latter portion, the /.one, is lialile to show various changes in 

many genera" and is hardly of enough importance to separate this otherwise normal 

Chaetoceros from the gen us. A 

The following genera 1 have not included in the above. Some of them arc plainly 

distinct from it, as Kkeletonema (irev. (not Griin.) and Strangulonema Grew Othcrp, 

like Syringidium and Pterothcca, though showing considerable resemblance to the 

internal cases of Chaetoceros, arc as yet too imperfectly understood to warrant any 

safe conclusion. See Syringidium IChrcnb./' Omphalotheca Ehrenb.,d Pyxilla 

Grev./ Pterotheca Gruu.,/ Stephanogonia Ehrenb.,f/ Skeletonema Grev.,A Strangulo- 

nema Grev., ' Xanthiopyxis Ehrcnb., j and Corelbroii Caslr.fr 

Chaetoceros coarctatus baud. Trans. Mice. Soc. bond. n. s. 12: 79. pi. <9./. />. 1864. 

Cleve, Bill. Sv. Vet. Akad. llandl. 1": 9. /}!. J. f. to. 1X7:1. De Toni, Syll. Alg. 

2: 99(». 1894. 

This is variously spelled cnarviatits by J)e Toni, tottrrtala by Lander, coarctatum by 

Cleve. The first is correct. 

Found at station -102911, Bering Sea. 

Chaetoceros didymua Fhrenb. Tier. Akad. Wiss. Berl. 1840:75. 1846; Mikrog. pi. 

•f.7.1. .V I'll. /. pi. !S. /. .f. 1854. Bright. Quart. Journ. Micr. Sci. 4: 107. pi. 7. 

f.3-7. 185<>. Jan. Abb. Schles Ges. Vaterl. Cult. 1862: pi. lA.f. 21,30,32. 18ti2. 

Pritch. Hist. Infus. cd. 4. 802. 1801. Griff. & Jlenf. Micr. Diet. ed. 3. pi. Jl, 

/. 47. 1875. 

My specimen is a somewhat doubtful example of the above, the setae being 

abnormal. 

Found at station 402911, Bering Sea. 

Chaetoceros furcatus (Shadb.) Mann. 

Bactrrimlnnn /urcatmn Shadb. Trans. Micr. Soc. bond. n. s. 2: 14. pi. l.f. 1. 1854. 

Moeb. I)iat.-taf. pi. 3. J\ !. 1890. Pritch. Hist. Infns. ed. 4. 8<>3. pi. <>./. 2(>. 1801. 

Baet<rim(r)tm mrvafunt Shadb. Trans. Micr. Soc. bond. n. s. 2: 14. pi. l.f. 2. 1854. 

Moeb. Diat.-laf. pi- 3./. 2, 1890. Griff. & Ilenf. Micr. Diet. ed. 3. pi. j3.f. IS. 

1875. 

Artiniscus mj/'i real its Kbrenb. Ph vs. A I,It, Akad. W'iss. Berl. 1854: 237. 1855; 

Mikrog. pi. 3iili, TV./. 1~>. 1854. 

Jiactcriaxirum tartans Laud. Trans. Micr. Soc. bond. n. s. 12: 8. pi. S.f. 1-6. 18(14. 

II. T,. Smith, Sp. Dial. Typ. no. 57. 1874; .lour. (Juek. Micr. Club II. 3: 42. pl.f. 

/. 2. 1887. Van I [cur. Synop. pi. HO./. 3 -r>. 1881. Moeb. Diat.-laf. pi. M.f. 7-fi. 

1890. Castr. Rep. Voy. ChalL But- 2: 82, 84. pi. l.f./. 2, pi. 19./. 3, pi. 23./. 1. 

J88B. 

«Cf. Palmer A Kelley. Pro, . A, ad. Phi la, 1900: I(i5 179. 1900. 

i> Cf. Van lleurck. Treat. Dial. 419./. f37. 1890. 

f ]ier. Akad. Wiss. Berl. 1845: 357, 305. 18-111: Mikrog. pl.3oAt IX./. ft. 1851. 

^Elirenb. Mikrog. 120. pl.3~>.\, IX./.185-1. 

eTrans. Micr. Soc. L<md. n. s 13: I. pi. i. f. .1. IK(>5. 

/Van lleur. Synop. pL S3 l>i'x. /. 10-U. 1881. 

ffBer. Akad. iss. Berl. 1844: 204, 271. 1845. 

A Trans. Micr. Soc. bond. n. s. 13: 43. pi. ;>./. I. 1805. 

*Trans. Micr. Soc. bond. n. s. 13: 43. pi. ■r)./. 2. 18(15. 

j Ber. Akad. Wiss. Berl. 1844: 26-1, 273. 18-15; Mikrog. rl. :i3. XVII./. 17. 

i Castr. Ilep. Voy. ('hall. Hot.. 2: 85. pi. 21./. 3-f>, /J, 188(1. 
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.\rltftianfs ntrmtitx Khrcnh. Mi vs. Abh, Akad, Wiss, fieri. 1872: !{i)0. pi. (I. II. f. 

]S7:i. 

Atiiniscits ricniurhut Ehrenh. Pliys. A Hi. Akad. Wiss. IlerL 1872: ;W0. pi. *i //./. 

//(?). 1873. 

(%teioverm ntrians Van Heur. Synop. 195. 1885- IV Toni, Syll. Alg, 2: 998. 1894, 

liaHtTittftfnttit xptrilimtt Castr. Ilep. Voy. Chall. Pot. 2: 8(t. pi. IU.j\ pi. ~^./. 1. 

\m\. 

Hnvlerimtruiit hrevhpinmti Castr, Rep. Voy. Chall, l$ol, 2: R\. pL th.f* X. 1886. 

The very appropriate specific name of Lander must give place to that of Shadbolt. 

Castracane builds the spccilic character of liis spiri-Hun* on the spirally wound setae, 

a quality uot possess* ^d, he says, ]>y the above, This is quite contrary to the facts. 

His own figures of li, nwiam Laud,show this spiral quality. Or if his contention 

is that these are simply undulate, while his form has setae with a spirally wound 

thickening, this also is incorrect. (\ fttmtfus shows this in many specimens most 

plainly. It. may he added ihat exact duplicates of hi* }i, hrerijspinutii are found at 

station 3698, both having and destitute of the spiral ornamentation the setae. 

As this is the species to which belong most or all of the forms named generically 

Actiniseus by Ehrenherg, it. may be well to here add to the reasons advanced hy me 

under the present genus caption for rejecting Ehrenbcrg's name a quotation from Van 

lleurckk bearing on this point* lie says: "Note, Les fonnt\s pour lesquelles Ehren- 

berg a const Hue le genre Actiniseus, n etaient pas des IHatom^es et les autcurs stibse- 

quents qui out ecrit sur ces formes n'auraient pas du les ad melt re dans leur classihca- 

tion, Ehrenberg a rap|>or(e le genre Hacteriastrum a son genre Actiniseus mais sans 

avoir aucune raison plausible et il a continue a agir ansi jusque* dans son dernier 

ouvrage, Forlsetzung tier Mikr. Studien. 1875. Toutes les h*rmcs de Hacteriastrum 

doivenj el re ramenees an genre < haetoceros.^ 

Found at stations 28(50, ^698, 3712II, off Pritish Columbia to Oregon and 

Kuril*- chain to Honshu Island^ Japan. 

Cliaetoceros sp.? 

Dicladia vianntlana L, \V. Bailey, Host, Jour. Nat. Hist- 7: IW9. /)/, 7. / U 45- 1862. 

My specimens agree with ligure 44 in the above, being what IJailey calls var. li, 

Found at stations 40Kill, 451611, off Honshu Island, Japan, and Lower California. 

Chaetoceros sp. 7 

(ioniolhmum odontMa Ehrenh. Ber Akad. Wiss. llerl. 1844: 82. 1845; itikrog. pi. 

IS.f. !)4, pL H4. XIII. f. IS / j, pi. ,l>. AT-/. Ml. 1S-54. Pritch. Hist. Infus. ed. 

4. 864. pL (if. -J\K 1861. PrighL Quart. Journ. Mier. i 4: 106. pL 7 -/. 47 48* 

1856, Moeb, Diat.-taf. pL SJ\ 47-1$. 1H!MK De Totii, SylL Alg. 2; 100!). 1894. 

Witt, Vcrh. liuss. il in, Oesell. I [. 22: 25. pL 7. f. 7 X. 1886, Van Hcur. Synop, 

pL Hti.f. 11 VJ. I SSI. 

Ehrenberg found this form, together with eight others named by him, in the fossil 

deposit of Richmond, Virginia. Although this particular one has noi so far been met 

with in a living state, rfx of the other eight have been so observed, It is Iherefore 

reasonable to assume that these peculiar structures are inner casings of certain Chae- 

toceros valves, the outer spine-bearing valves of which have fallen away. Put it 

should be remembered that quite dissimilar specimens of (ioniothccium may be 

eventually found to belong to the same species of Chaetoceros. These forms are so 

freqnenllv met. with anil are so widely illustrated in diatom literature that. 1 have 

thought it advantageous to give ihe above citations. 

Found at. station 402UIL Tiering Sea. 

"Caslr. op. 4 il. ph I U I- i, pi. *M. />, 

b Van 1 lcill Synop. 195, 1885. 
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TKIGONITJM Cleve. 

Trigomvm 01 eve, Ofv. Kg]. Vet. Akad. 24: <>(;:{. IMtiS; Uih. Rv. Vet. Akad. Hand), 

1IS: «. lK7:i. 

Triirratuim Ehrcnl). err. del. liail. Smithson. Ountr. Knowl. 28: 14. f. S5-.r)C>. 1851. 

Uright. Quart. Journ. Micr. Sci. 4: 275. pi. 17. f. 10. 185(i. 

Biddtrfphia (nay, in part; Ilright. Quart. Journ. Micr. Sri. 7: 181. pi. U.J. 1~>. 1850. 

Ztttiocerofi Ehrenb. in part; Iin.il. Smithson. Contr. Knowl. 7: 11. pi. 1. /. 2!K I K54. 

Aiuphi!e.ifas Ehrcnl). in part; l)e Toni. Ryll. Alg. 2: 000. 18!)4. 

Ampkipenlas Ehrenb. in part; I)e Toni. .Syll. Ali^. 2: Oil. 1804. 

Nathacemtittm De Toni. Syll. A1^. 2: Oil. IJSJM, in purl. 

CexUftli&ms Grev. in part; Grim. in Van Ileur. Synop. pi. 12(1. f. 1-2. 1881. 

Psni(lotriccratium Grim. Denkschr. Akad. Wien 48": 8:{. 1NK4. 

Thi' genus Triceratium as constituted by Ehrcnbcrgn included simply triangular 

specimens of the genus liiddulphia Cray. The striking but inconstant characteristic 

led him to select the very descriptive name and lo word his diagnosis so as to convey 

this one idea. His type species, T. fnntx, agrees with this. It is. therefore, based 

on a wholly untenable conception and is a synonym of Uiddulphia. Gradually, 

however, it underwent modification chiefly at the hands of Bright well & and llalfs,c 

whereby it came to include forms with more than three horns, together with a host of 

forms where the horns at. I he angles are obscure or wanting, in fact, almost anything 

of a polygonal character, when seen from the valval side. It thus came about that 

the genus grew to be a mixture of many genera, whose sole bond of union was the 

worthless accident of a more or less angular valve outline. Thus polygonal specimens 

of Stietodiseuf? Grev., of Pityluni Hail., of the triangular forms of Hem iaul us Khrenb.. 

which make up Heiberg's invalid genus Trinacria. of the triangular forms of Terpsi- 

noe Ehrcnb., which Wallieli calls llydroscra, and others found a resting place in 

this unscientific medley. I)e Toni ^ performs the useless task of restoring it to its 

original boundaries, except that he excludes those triangular forms represented by 

Greville's newer genus Entogonia. It is evident that Triceratium Ehrenb. represents 

nothing but a peculiar configuration of Uiddulphia; nor have the attempts to recon- 

struct. it resulted in anything but confusion. Ii must, therefore, be abandoned, a 

course adopted by Van lleurck, I i over, and others. Hut in doing this some diatoms 

now bearing the name Triceratium remain which can not be referred to tiny of the 

before-mentioned genera. . This has led to the necessity of a genus for these forms; 

and 1 have plac ed them in the genus created by Cleve for this purpose, lie delines 

it as follows: "Hufvudytan triangular, sidoytan rekt angel form ig utan framspriugande 

Ut.skott oiler horn." It is true that Ibis is too indelinite, ;is it would include such tri- 

angular and quadrangular forms as we meet with in Si ictodiscus, as well as the mem- 

bers of the genus Entogonia, a. genus that Clove recognizes as distinct; and further 

would exclude the occasional biangular or fusiform specimens of some species nor- 

mally triangular. Hut thai the hitler are not. intended to be excluded by Oleve is 

shown by the fact that in discussing Trixjonitnn ntctintm (Ilright..) Oleve ?■ he speaks 

of the biangular variety known as Zyyocaw hnhima Ehrenb. Hover/ refers the 

members of Triceratium (exclusive of those referred to other established genera, as 

Stietodiseus and Herniaulus) to Biddulphia, whether the angles are surmounted by 

horn-like processes or not, and to a great extent Van lleurck does the same. This 

takes from Uiddulphia its must, salient characteristic and places in the genus such 

o Phys. Abb. Akad. Wtss, Herl. 1839: 120. 1.10. 1S4I. 

b Quart. Journ. Micr. Sei. 1: 215. 

c Priteh, Ilist. Infus. ed. 4, 853. 18(iL 

dDe Toni, NotarisiaS: 912, 1890; Syll. Alg. 2: 017. I HO I. 

eBih. Sv. Vet. Akad. Handl. ln: 8. 1H7:S. 

/Proc. Acad. Pliila. 1900: 1901. 
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diatoms as those in the following species which arc in striking contrast to the Biddul- 

phia idea. 1 therefore make use of Clove's genus, excluding those triangular forma 

that have definite central areas distinctly different in sculpture from the rest of the 

valve, represent ed by the germs Kntogonia, and including forms having four or more 

angles. Nothoeeratium Do Ton: agrees in part with this, except for the limitation 

of the species to those of six or more angles, an utterly impracticable provision, 

loading to the absurd distinction between the four-sided and the Mx-sided speci- 

mens of Triceratium parallel it m (ircv./J the former of which ho places in the genus 

Amphitetras and the latter in Nothoceratium. 

Trigonium alternans (Hail.) Mann. 

Triceratium alt emails Hail. Smithson. font r. Knowl. 2': 14. pi. 1./. 55-66. 185]; 

2R: 40. 1851. Bright. Quart. Journ. Micr. Sci. 1: 251. pi. 4./. Iffa-b. 1853. Jan. 

Ahh. Schles. ties. Vaterl. Cult. 1862': 15. pi. lA.f. 16.18152. W. Smith, Synop. 

Brit. Diat. 1: 26. pi. •'>./. 4-r>, pi- /■ 45. 1853. Schmidt, Atlas pi. 7ft. f. U-1S 

(not/. T. cttmpechimntm (inin 1882. O'Mcara, Proc. Roy. Irish. A cad. 

II. 2: 278. pi. 27. /. 11. 1875. Van Ileur. Synop. pi. 11.$. f. 4-5. 1881. flitch. 

Hist. Infus. ed, 4. 851. pi. f>. f. 21. ]861. Moeb, Diat -taf pi. 1. /. P.ki-h. 1890. 

Wolle, Diat. N. A. pi. 100. f. 10, 18 (not pi. 106. f. 2). 1890. DeToni, Syll. Alg. 2: 

941. 1894. 

Biddulphia alternans Van Hour, Synop. 208. 1881. Buyer, Proc. A cad. Phila. 

1900: 719. 1901. 

TriccratiuM rariabile Bright. Quart. Journ. Micr. Sci. 4: 275. pi. 17./. 19a-c. 1856. 

Moeb. Diat.-laf. pi. !>./. l!)a-c. 1890. West, Trans. Micr. Soc. IjoiuI. n. s. 8: 149. 

pi. 7./. 7. 18li0. Pi itch. Hist. Infus. ed. 4. 854. 18(51. Loud. Fort.-Mom. Soc. 

Emul. Sl. Ilriouc GO. 1879. 

Tlioro is a sp(?cious resemblance here to the Biddulphia type in the slight elevation 

of the angles and this is intensified by their being apparently out off from the rest of 

the valve by definite internal septa. This is especially so if several of the figures above 

cited are relied on instead of (he diatoms themselves. That there are no processes at 

the angles can be seen by a careful examination of more than one specimen of thin 

species. Sometimes the extremities of the angles are not raised at all above the rest 

of the valve and in some cases they arc slightly lower. The lines usually (not always) 

marking off the extremities and making them resemble Biddulphia processes have 

no significance; for in the forms classed by Bright well, as T. rariabile, the valves 

are penetrated by numerous false septa extending inward from the margin. The 

angles are often beaded exactly like the rest of the valve. Altogether these angular 

portions are very different from the true processes of Biddulphia. It may he men- 

tioned in this connection that, the fi ustules are not joined by alternate angles into a 

/.igzag chain, as is common in Biddulphia, but when united, which is rare, it is face to 

face; but it should also be said that too much significance should not be placed on this 

fact, either here or elsewhere. Schmidt, Do Toni, and others do not admit this species 

into Biddulphia, but retain it in Triceratium. 

Found at station 3696, off Honshu Island, Japan. 

Trigonium articum (Bright.) t'leve, Of v. Kgl. Vet. Akad. 24: 663. 1868; Sv, Vet. 

Akad. Handl. 1": 8. 1873. 

Triceratium urcticion Bright. Quart. Journ. Micr. Sci. 1: 250. pi. 4- /■ 11. 1853 

Moeb. Diat.-taf. pi. l.f. 11. 1890. Grun. in Fonzl, Heine Novara Bot. 1: 24. 1870. 

Do Toni, Syll. Alg. 2: 920. 1894. Pritch. Hist. Infus. ed. 4. 856. 1861. Clove & 

Grun. Sv. Vet. Akad. I land It. 17-: 15, 111. 1880. Schmidt. Atlas pi. 7 (>. f. 2i)f 

pi. 79./. 5-6, 8, 10- t,i. 1882; pi. 81./. 4. 1885. H. L. Smith. Hp. Diat. Tvp. no. 596. 

1874. Van TIeur. Synop. pi. 11.1./. 1. 1881. 

Biddulphia uictica Boyor, I'roc. A cad. Phila. 1900: 714. 1901. 

"Trans. Micr. Soc. bond. n. s. 13: 104. pi. 'J./. 1865. 
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Biddulphia halacna Bright. Quart. Journ. Mirr. Sci. 7: 181. pi. y.f. f;h 1859. Moeb. 

Diat..-taf. pi / A /, 15. J800- t-Ieve, in Nordensk. Vega. Kxped. 3: 485. 1883, 

Schmidt, Atlas pi. 121. /. /WJ. 1888. II. L. Smith, Sp. Dint. Tvp. no. (>2-1. 1874. 

Buyer, Prot\ A cad. Phi la. 1900: 71%. 1 i>0 ] - 

ZyyoctTos halaena Ehrenb. Mikrog. pi rffiA XXXIII. /. 17. 1854; Her. Akad. Wiss- 

Herb 1853: 529, 1854. Roper, Trans. Micr. Sot:. LoiuL n. s. 7: 20. 1859. Do Tom 

Syll. Alg. 2: 887. 1894. 

Zyyotrros radiatm Bail. Smithson. fonti\ Know!. 7: 1L pL /./. JU. 1854, 

Amphitftras iritkestii Harv. & Bail. Pror. Ac ad. Pliila. 6: 4:10. 1854, 

Tricrratium forvwsum Bright, Quart. Journ, Mirr. Sri. 4: 274. pi 17. / tf. 1856. 

Mot1!), Diat-taf. pi. 9.J. 8. 1890. 

Triccratium- quadrangular* Grew Trans, Mirr. Sor. Lond. n. s. 13: 10. pi 2.J. 26. 

1805, Moeb. Diat.-taf. pi. ilLj. 2(L 1SU0, Schmidt, Atlas pi. <S7./. S. 1885. 

Amphitetras quadranff alarum DeToni, Syll. Alg. 2: 904. 1804. 

Tmceratiwn quinquflohatuvi Grew Trims. Mirr. So<\ Lond. n. s. 14: 83. pi. thf'. 21. 

1806. Mocb. Diat.-taf, pi 7-L / 2i. [890. Srhmidt, Atlas pi 79. /. & 1882. 

Eng. & Pr. Pflanzenfam. llh; 91./, lf&IL 1890. 

Amphifxmtas quinquelohata DeToni, Syll. Alg. 2: 911. 1894. 

Triaratiumfirmum Ore v. Trans. Mirr. Sor. Lond, n. s. 12: 93. pi. /-?./. 8. 1864, 

Moeb. Diat.- taf, pi 67./ & 1890. I)o Toni, Syll, Alg. 2: 924. 1894. 

Biddulphia formom Walk. & Chase, Notes on Diatoms 1: 2. pi J.f. U. 1880, 

This species is Clove's typo of the genus Trigonium. 

Probahly no species shows more variability than this in size, outline, fineness of 

marking, and absence or presence of central area. Xor is it possible to deride on the 

identity of the above names without specimens corresponding to the figures and 

descriptions. I have been able to do this on account of the large number of sea 

dredgings, widely separated from each other and containing abundant quantities of 

these forms that have been examined for this report. By comparison uf many exam- 

ples accurately agreeing with the above names I am convinced they all represent 

varieties of the same polymorphic species, and this conclusion agrees in the main with 

that of some of the authors cited above. Thus Zygoceras halacna Ehrcnb,, which is 

Z. radiatius Bail., and Biddulphia halacna Bright., is an oval with two instead of three 

rounded apices. It is frequent at station 40291L It is also in H. L. Smith's Type 

no. 024 and makes up a considerable portion of type no, 596, marked Triaratium arc- 

ticum} in which the two-angled and three-angled varieties can be seen side by eide 

and are so absolutely alike, except in (he number of angles, that no question of their 

specific identity can remain. One of the slides accompanying this report contains 

thr<;e specimens from station 3003; the first is Grunow's variety mtifornica, the 

second a quadrate specimen of 1\ arctic urn, and the third a quadrate specimen of 

T.formaaum. The variety californira also occurs abundantly at stations 2807, 2859, 

2923, 3003, 3004, 309211; beautiful specimens of typical ri\ quatlrangulare Grew, at 

station 308811; T. quinqnelobafum Grew, at station 2808; a variety close to T. ant- 

arch cam Jan., at stations 2807 and 300411; T.Jirmum Grow, at station 3688IL Regard- 

ing this last the border in my specimens are not quite so massive as in Grevillc's 

drawing; but the border varies greatly in all members of this species. It is certainly 

a small and stout variety of this species. My specimens of it averaged 0.005 mm. in 

diameter, I have not included T. aiitarcliciftit Jan., as (he ideni Miration in my speci- 

mens is not exact. It is probably also a varirly. The placing of some of the above 

in Triceratium, others in Amphitetras and others in Aiuphipentas by DeToni is unac- 

countable; also his uniting the five-angled T. form-oston with the five-angled T.favutt 

under BrightwelTs invalid name J1. grandc* 

Found at stations 2680II, 2807, 2808, 2M4, 2859, 2923, 3263II, 3603, 3004, 3604II, 

3(18311, 3(18811, 3691II, 3692II, 3698, 4025II, 4029U, 451611, Galapugus Islands to Bering 

Sea and south to Honshu Island, Japan 
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Trigonium adspersum Mann, sp. now Plate LI, kicurk 5. 

Valves triangular: slightly and evenly convex; sides inflated; angles blunt, not pro- 

duced, each tinn having an evident 1ml very minute spine; markings large, compound, 

oval or rounded beads, loosely hut radially priced at the middle of the valve, leaving 

an indefinite central urea, thence outward closely net and radially arranged, remain- 

ing the same .size mil il within a short distance of the border, then rapidly diminishing 

to one-fourth size. 

Width between apices, 0.0(35 mm. 

The general markings correspond to T. ni.sliann Mann, which also "has very minute 

spines at the angles. The two are rather wide for one species. Compare this descrip- 

tion with that of I he latter below. 

Type in the I'. S. National Museum, No. 590157, from station <{(>9911, Okhotsk Sea, 

September 3, 189(1; 1,584 fathoms, bottom of green mud and line sand. 

Trig-onium cinnamomeum (Grev.) Mann. 

Triceratium (immmoincum (in-v. Quart. Journ, Micr. Sci. n. s. 3: 232. pi. !). f. 12. 

]8f>3. Moeb. Diat.-taf. pi. 47./. 12. IS!)0. Schmidt, Alias pi. l.r>I. /. 23-2-',. 1 890. 

DeToni, Svll. Alg. 3: 974. 1X94. 1 %■ n 

Cestodiscus cinnninnuieum Grun.; Van, lleur. Synop. pi. 120. f. 1-2. 1881. 

I'seudotriceratium rinnaniotieiim. Grun. Denkschr. Akad. Wien 482: 83. 1884. 

However this diatom may contrast, with ot hers by reason of the minute spines that 

terminate its apices, the hyaline lines leading up to these and thus bisecting the angles, 

and the general but not constant presence of still smaller spines along the margin. I do 

not recognize any reason for placing this in Cestodiseus. That genus as defined by 

Greville" is made In differ from Aulacodiscus by the absence of "furrows" or radiating 

lines running from the center to the submarginal processes, not in any marked differ- 

ence of the processes. To confuse such processes with the minute spines of this diatom, 

to which "furrows" always do run, even to those occasionally present on the margin, 

is hardly allowable; and when we add the further character of Cestodiseus added by 

Castracanc,& a pubmarginal band with minuter and closer granulation, any resem- 

blance (o that doubtful genus vanishes. Schmidt and others reject this classification; 

and Grunow subsequently proposes a new genus, Pseudotriceratium, to accommodate 

this species. This would be warranted, in view of the uselessness. ot Triceratium, 

did not Clevc's older genus Trigonium serve the purpose as well, 

Found at stations 2807, 2920H, Galapagos and Hawaiian Islands. 

Tiigonium coscinoides (Gr. & St.) Mann. 

Triceratium coscinoides Gr. & St. Journ. Quek. Micr. Club II. 2: 327. pi. UK/. IS. 

1880, DeToni. Syll. Alg. 2: 922. 1891. 

Triceratium railinso-relicttlattim Grun.; Schmidt, Atlas pi. Iht. j. .jft-Ki (corrected 

to T. coftcinoidis in Herichtiguiigeii opposite pi. 1,5.A. 1890. Van lleur. Synop, pi. 

112. f. :7. IS81,(?). 

I have been able by the discovery of numerous specimens of this diatom to determine 

the unity of the above. The specimens agree with the Oamaru figure except in having 

a very minute spine at one or all of the apices, thus agreeing witli the form described by 

Grunow. As a rule, the tiny spine is present on only one or two of the apices, thus 

showing on the same valve the Grunow and the Grove and Sturt forms. I add a 

question-mark after the citation to Van Heurck, because no specimens 1 have exam- 

ined show any trace of the secondary marking figured and mentioned by him, nor any 

"Trans. Micr. Sue. l.ond. n. s. 13: 48. 18(1.5, 

6 Caslr. Rep, \ oy. Chall. Hot. 2: 122. 1880. 
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* 

very evident radial arrangement of (In* network, and, on the <ilhcr hand, there is no 

mention by him of the apical spines. It is probable nil these arc alike, in which case 

the name should be Tritjonitnn rt-lu-nlo-nidiatum. 11 may be added thai my spec- 

imens are larger than I he drove arid Stun type, which is given as 0.0022 |o 0.004 inch, 

approximately c((iial to 0.0050 to 0.01 mm., while my specimen* vary from 0.048 to 

O.Ki mill. 

Found at stair in 40201I, Hering Sea. 

Trigoniura parallelum i Khreub. )? Mann. 

Amphitetras parallrla Klirenb. Phys. Ahh. Akad. Wiss. Herb 1839: 14:b IS4I?; 

Mikrog, pi. JOa-h. 185 b? Kill/,. ISacill. I:ST>. 1Mb Pritch. Jlist. Infus. ed, 

4. H5H. IS44. De Tonb Syll. Alg, 2: 908. ]8<)4. 

Trimatiinn parallehnti Ehrenh.?; Grew Trails, Micr. Soc, bond, u. s, 13; 104, pi, U* 

f* JJ-J-L 1805. Moetk DiaL-taf. pi. f/J. j\ ,i1890. Schmidt, Atlas pi. 7.0,/, 

3-5r 11-hi, M? pL 7K.J. hi n\ 1852 (not /, IS); pL ,SV./ 7 A ]S85. Van Ilcur* 

Synop. pL tlL f. <i ii (not/. /, ;S vJb 1881. Grim. in Feu/b Pelse JXo\ara Hot, 

1: 2b 1870. 

Tnwmiimn ohlumtm IChrenb, Her. Akad. Wiss^Herb 1844: SS. 1X45: Phys, Ahh. 

Akad, Wiss. Perl. 1841: 125. I84:b Mikrog. ph IS. j\ 1854. Pritch. 

Hist, Infus, ed. b 857. IKfib 

yothoceratitivi'! parallel a m. I)e Toni, Sylb Alg. 2: !U5. 1804. 

I have adopted the above specilic name, as my specimen agrees with (ireville's form. 

AVIiether or not this is A. parallrhtm Khrenlr is impossible to determine. Khrenberg 

simply says," under I antediltwiann, " Vor wenig Tagen hat sich in den griechischen 

Krei<lemergtdn noch eine zweite Art dieser (iattung gefunden, wclcheuuf den Seiten- 

fiachen parallela Reihcn von Zellen hat. tind die als .1. /^/miVf/aabzusoiiderii ist/' Kiit- 

zing simply repeats this meager mention, IChrenberg's ligures are also inconclusive hut 

show a very different center. All this would he dimply negative except lor the charac- 

ter oJ T. obtusnm^ which unmistakably is the same as (Ireville s T. paralltihuu, the 

figures of Ehrenberg, together with the diagnosis, making this plain, j le there says, 

- * * * angulis late rotundalis, subtilissinie punclala.'' If, therefore, Fhrenherg 

has twice named tlie same species, the earlier name, p/tivlfdti, holds; if not, the proper 

namt fi^r f Ireville's form and niy own is ohtn$iun* Though (he chances are in favor of 

the latter view, they are not conclusive, and the better-known name should remain. 

It is nut impossible to consider this species as belonging to Stictodiscus, as (*as- 

tracane h suggests. Hut at least the form with which I have to deal is a little too diver* 

gent To assign to that genus. 1 think the resemblance to Stictodiseus is largely in the 

anastomosing shadow lines at the center of the valve, an appearance lacking in my 

specimens, I)e Toni's placing the quadrate form in Amphileiras and the sextate in 

Nothoceratiuin is of course indefensible. 

A few bad errors in naming Jigures should here be mentioned. Schmidt's Atlas, 

plate 70. figure IS, is not 7\ pnmUehttn, but. aa< irunow insists, T. jmmitnwe. (irun. Van 

lleurek's Synnpis, pbue III. figure 1. has nothing to do with tliis form; ihose in Wolle 

are so had as to have no resemblance to 11ds s|x <ies. and liis figures 11, 12 are poor 

copies of Schmidt's plate 75, figures 11, 12. theinselves doubt nil examples nf tliis 

species. Van Ileurck's ])late lib iigures :l icerlainlyi, b 5 (probably), are 7\ /tatitxotu- 

aivtUi Norm. {---SticfodLsrttx).^ 

Found at slation iiObUI, near Hawaiian Islands, 

n Phys. Ablu Akaib \\iss, Perl. 1839; I4:b 1841. 

'M'aslr. Kep. Vo\\ Chalb Pol. 2: M l, ISSfi. 

<* WOlle, Diat. X. A. pi. IftfK IS00, 

Schmidt, Atlas pi. T-v./, 15. 1882. 
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Trigonium plano-concavum (I{run) Mann. 

Trieeratium plano-ammnim Hrun in Iirun A Temp. Mem. So*1. Phys. et Hist. Nat. 

Geneva 30": (»3. pl.ti.f. 9. 1SS9. Iirun, Lr Dialomiste 1: 5. pi. !./. I. 1890. 

DeToni, Syll. Alg, 2: 929. 1894. 

Do Toni n<>tes the resemblance of this species to T. iiicltydnx (!re\'/'. nirolxiricinn 

Grun.,ft and T. jttncafense Grun.'* The similarity exists but is slight, especially it 

examined with high magnificat inn and slightly oblique light., by which means the 

remarkable pitting of the beads brought out, in the fine photograph in I,e Diatonuste is 

made plain. 

Found at stations "iiiSJSII. 402911, Galapagos Islands and Okhotsk Sea. 

Trigonium rusticum Mann, sp. now Pi.atk LI. fuji'iik 4. 

Valve triangular, slightly convex: l.lie angles extended into flat arms with slightly 

broadened ends; sides between the arms inflated; markings coarse, consisting of a few 

large scattered oval beads at the center of the valve, thence outward strictly radiating, 

decreasing in size to the margin, which is very narrow and most- minutely beaded; a 

minute spine at the apex of each arm. 

Width between the apices, 0.00 mm. 

it resembles remotely 7. iniirocep/tahnii Grev.'^ and T. suhcajrifatum (irev/ but 

differs materially in its coarse, strongly radiating beading anil especially in its flat arms 

destitute of the globose elevated ends found in the foregoing. 

Type in the U. S. National Museum, Xo. 5W0134, from station 402911, Bering Sea, June 

27, 1900; 913 fathoms, bottom of gray sand and clay. 

Trigonium sculp turn (Shadb.) Mann. 

Triceratium relkultivi Bright. Quart. Journ. Micr. Sei. 1: 251. pi. 4.f. 17. 1853 (?), 

not fthrenb. 

Triceratium scidptmn Shad It. Trans, Micr. Roc. 'Loud. n. s, 4: 15. pi. !./. -}. 185*1. 

Moeb. Diat.-taf. pi. ,i./* 4- 1890. Schmidt, Alias pi. 7(i./. 9-l.i. .il. 1877, pi. 

150. /. 17. 1890. Van Hem. Synop. pi. KB. J. 7-S, pi. 111./. S. 1881. Pritch. 

Hist. Infus. ed. 4, 85(1. ISCil. Wolle, Dial.. N. A. pi. luti.f. .{-?>, pi. HI./. /. 

1890. Petit, Fonds de la Mer 3: 195. 1877. 

Tncenilium pmicialinit. bright. Quart.. Journ. Micr. Sci. 4: 275. pi. 17./. IS. 185(1. 

Pritch. Hist. Infus. ed. 4. 85(i. pi. (i. /. I8(d. De Toni, Syll. Alg. 2: 944. 

1894. II. L Smith, Sp. Dial. Typ. no. (>02. 1874. Cleve, Hill. Xv. Vet. Aka<l. 

• ilandl. 5s: 1(>. 1878. Van Ileur. Synop. pi. !</!>. /. fi, 'J-10, 1881. Wolle, Diat. 

N. A. pi. 101./. 'J, U. 1890. Schmidt, Atlas pi. V.i-jj). 1882; pi. Si./. d-7. 

1885; pi. 99. f. n. 188(>. ('leve in Nordensk. Vega Kxped, 3: 503. 1883. Petit, 

Fonds de la Mer 3: 194. 1877. 

Buldidphia acitlpta Van Hour. Synop. 208. 1885. 

Ti'tct'miutm pnrrlus Sc hmidt, Atlas pi. 7'J./. 16. 1882. 

Biddtdphia wliculum Iioyer, Proc. A cad. Philu. 1900 : 724. 1901. 

This species varies greatly. It is common to find in (he Pacific dredgings forma 

with a small curved spine in the center and an evident but delicate circular ridge, 

centrally placed, having a radius of one-half the distance from enter to side of the 

valve. Schmidt. / mentions the spine, saying there are one to three in forms from 

Nottingham, Maryland: but he does not mention the ridge. Shad bolt gives emphasis 

to three minute rings near the center. These, like the ridge and spines mentioned, are 

a Traus. Micr. Soc. Loud. n. s. 14: 8. /if. Jf. 18Wi. 

b Schmidt, Alias pi. 7fi./. 1877. 

'' Schmidt, Atlas pi. 7H./. 1877. 

Trans. Micr. Soc. Loud. n. s. 9: 74. pi. it./. 4. 18iil. 

« Quart. Journ. Micr. Sci. n. s. 3: 234. pi. Kt./. <>. I8H3. 

/Schmidt, Allan pi. 70./. /<>. 1882. 
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inconstant. Though I lie union of sculplunt ami pmu'tatum- is dmra-ltlc, the former 

name should ln> preferred l,o (lie latter, which l)e Toni selects. Jt is probable T. rrli- 

culum Bright. belongs here, though tins miserable figure and incomplete description 

make this a little uncertain. Hut this is not T. rctioilum Ehrenb.« Do Toni <juot.es 

Brightwell's name but does not identify it with Ehrenborg. T. brouneantnn Grev> 

which Bover adds to the above list, is not at all the same. Grcville says of it ''angles 

rounded with obscure pseudouodules." These last can not possibly be the rings of 

Shad bolt's form, those being at (he center, but must be processes at the apices. The 

center of Greville's figure is clearly drawn and without trace of the rings of T. sculptum. 

I think Schmidt's plate 79. figures 14 and ll>. belong here, a pentagonal specimen from 

Station 2920H being almost identical with figure 14 as well as with Van Heurck'.s 

Synopsis, plate 109, figure Ci. 

Pound at stations 2920II, 3513, 3520, 3fill, 3004II, 3698, 3712H, Hawaiian Islands, 

Honshu Island, Japan, and Okhotsk Sea. 

Trigonium striolatum (Ehrenb.) Mann. 

Triceratium strivlatum Ehrenb. Phys. Abh. Akad. Wins. Deri. 1839: 159. pi. 4./. 9. 

1811. Bright. Quart. Journ. Micr. Sci. n. s. 1: 250. pi. 4./. 10. 1853. Mod). 

Diat.-taf. />i. /./. 10. 1890 De Toni, Syll. Alg. 3; 943. 1894. (not Roper, Trans. 

Micr. Soc. Lond. n. s. 2: 74. pi. fi.J. ;i. 1K54.) 

Roper is rightin claiming that his idea of this diatom of Ehrenbergand Brightwell's 

idea are not the same. A comparison of the original figure and a reading of Ehren- 

berg's diagnosis will .show that Bright well is correct. There is neither mention nor 

sign in the figures of any horn-like processes in Elirenberg'H species. At any rate the 

specimens found by me are wholly destitute of such processes, though the apices arc 

produced; and as they agree perfectly with what is given in Ehrenborg, Ktitzing. and 

Brightwell. I look upon them as well marked and distinct from Roper's form. To 

unite all these with Huhhdph'ui rhombus I Ehrenb. ) \V, Smith, as is done by Van Ileurckd 

is out of the question. Roper's form is probably the same as T. membranaceuin Bright/ 

Found at station 33(1 III, Bering Sea. 

Trigonium tabellarium (Bright. > Mann. 

Triceratium iabellariuvi Bright. Quart. Journ. Micr. Sci. 4: 275. pi. 17. f. J~>. 185(5. 

Mocb. Diat.-taf. pi. !)./. }■'>. 1S90. Schmidt. Atlas pi. 77, f. Y-J (f. 3—5 according 

to Grun.). 1882. Jan. Diat. tiaz. Expcd. pi. if.f. 7. De Toni, Syll. Alg. 2: 953. 

1894. Pritch. Hist. Infus. cd. 4. 854. Cleve, Bill. Sv. Vet. Akad. Ilandl. 5": 17. 

pi. 5.J. it. 1878. 

Triceratium johmoni Rails in Pritch. Hist. Infus. cd. 4. 854. IKiil 

Triceratium renulosum Grev. Trans. Micr. Soc. Lond. n. s. 12: 90. pi. J.l. f. ISfil. 

Moeb. Diat.-taf. pi. 67./. ,!1. 1890. Schmidt, Atlas pi. 77. f. 1KS2: pi. 

,1. 1888 (not Gr. & St. Journ. Quek. Micr. Club If. 2: 327. pi. /.i Hi. ISNtii. 

Tricerali u m palliilu m Grev. Trans. Micr. Soc. bond, n, s. 12: SI, pi. Jl.f. 7. I SIM. 

Moeb. Diat.-taf. pi. 59. f. 7. 1890. De Toni, Syll. Alg. 2: 93S. |S!M. 

Triceratium brerinen ttm Grev. Trans. Micr. Sue. bond. n. s. 13: 101. pi. !/. f. Ji>. 

1805. Mod). Diat.-taf. pi. (19. f. lt>. IS90. 

"Of. Ber. Akad. Wiss. Berl. 1844: 38. 1845; Mikrojr. pi. ?,s'. /. 50, pi. XVI. f. l.j. 

1854. 

& Trans. Micr. Soc. Lond. n. s. 9: 72. pi. a./. i<>. ISiil. 

c Trans. Micr. Soc. Lond. 2: 74. IS54. 

rf Van Heur. Synop. pi. 99./. 1 -i. 1SS1. 

e Quart. Journ. Micr. Sci. 1: 251. pi. }.J. io. 1853. and et\ with Brightwell"s figure 

of this species on the same plate, 

31713—vol 10, 1'T ">—07 6 
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Triceratium grave Schmidt, Atlas pL 77./. 17, 1882, Truan & Witt, Diat. IlayU 22t 

pL 7,/, 1, 14, 1S88. Do Toni, Syll, Alg. 2: 94(i. 1894. 

lliddulphict tabellarium Boyer, Proc. A cat), Phila. 1900: 718, 1901. 

The form described and figured (with Ptmic doubt) as t-liis speeits by drove and 

Sturt is another species, as Schmidt makes it,a calling it T. majusGv* & St. It is clearly 

a Biddulphia, having strongly developed processes at the angles, T, rennltmun tirev. 

is simply a delicate variety of T, labrilorunn. 

Found at, stations 2807. !i(i04, (Jalapagos Islands and tiering Sea. 

Trigonium trinitas (Brun.) Mann. 

Triceratium trinitas Brun; Schmidt, Atlas pi. Uiti./. 4-4- 1891, 

The general I mild of this species is that of a very minute 7\ nrclicum; I nit the head- 

ing is very different, coarse, each head having a central dot, showing no trace of radial 

arrangement. The heads are similar to those of T. luminosum I!run & Temp,, espe- 

cially as figured by Schmidt^ But. unlike the latter, they have no processes at the 

angles (seen best in the original figure). The border is unusually massive and trans- 

versely striated. My specimen agrees best with the variety called minima (jig, 4 

above). 

Found at station 'M\0;i, Bering Sea. 

Trigonium zonulatum (tirev.) Mann. 

Triceratium zonututmu (,rev. Trans, Micr Soc. bond. n. s. 13; 102+ pi. Ur/, 17. 18fi5. 

Moeb. Diat.-taf+ pL W.f. t7\ IS90. Schmidt, Atlas pL 77./. 44-47. 1882;pL9-j, 

/. ». 1886, 

Ampkiletrax zonulata DeToni, Syll. Alg- 2: 900+ 1894, 

fiiddulphia parrula Buyer. Proc. A cad. Phila. 1900: 725. 1901, in par!. 

This diminutive and tine diatom is exceedingly abundant in the single hydrographie 

mounding below. It entirely lacks the characteristic Biddulphia tor L£Amphitera^s "} 

processes at 1 he angles. 1 therefore think it is inadmissible to class il as Boyer or I)e 

Toni does. It is not exactly the same as the Amphitetms parrula Jan. & Rabh.^ and it 

is a question if that name could stand, having been published the same year, 181)3, 

as-4./jarnfJaGrev., a totally different diatom. l)e Toni, Cleve, and others chiss T. 

aiul vl. parvttla separately. 

My spe(*imens are remarkably uniform in size, all measuring about 0.02 mm. 

Found at station 4029111 Bering Sea. 

DITYLTJM Bail. 

IHtylum Jiail. Host. Journ, Nat. Hist, 7: 332. pi. (k 10-Hi. 1861. Van Ileur. Synop. 

ISMi. 1885. I)e Toni. Syll. Alg. 2: 1017. 1894. Boyer, Proc. A cad. Phila. 1900: 

730-7H1. 1901. 
* 

Triceratium Ehrenh. in part; West. Trans. Micr. Soc. bond, n, s. 8: 149, pi 8./ i, 

.5, #. 18*>0. Van Ileur. Synop. pi. 114,/. 4-!K 188 b 

The members of this genus have not the remotest, likeness to forms of Trieeraliurn 

IChrenb., except in the imperfect triangular outline of tlie valves, and this is incon- 

stant. Their pellucid, sparingly silicified fruslules; their long and massive central 

spines; the peculiar topography of ihe valves, with a flat central area surrounded by 

portions sloping downward a I a considerable angle, and the great breadth of the gir- 

® Schmidt, Atlas pi. 127./. L 

b Schmidt, Atlas/)/. 759./, 8. 1890. 

^ Mem. Soc, Phys. Hist. Nat. (Geneva 30 ; pL 6./. 4. 1889. 

d Kabli. Beitr. 1: 4. pi. L/. ,j. 
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dies separaling the valves make them clearly deserving of a separate generic rank. 

A reference is made by L. W. Mai ley to these forms having been recorded by his father 

under the generic name Grymaia, which has never been published except as a 

synomym. Van Ileurck spells this genus Ditylum in his text, but Ditylium in his 

plates. De Toni spells it Ditvliuni and says in a note—''Xonnulli auctores scribunt 

Ditylum, ex. gr. clarus Van Hcurck." I prefer to retain the original spelling aa above. 

Ditylum sol (Van lleur.) Do Toni, Syll. Alg. 2: 1018. 1894. 

Tricemliwm (Dityliuvi ) sol Van lleur. ttynop. pi. 115. /. 1-2.1881. Schmidt, Atlas 

pi. 151. f. .',-9. 1890. 

There is a close similarity in all (he forms of Ditvlum that gives #mund for the sus- 
v +. Co 

picion that they may eventually be found to he varieties of one species. 

Found at station 4505H, Mania Crux Light-House, Monterey Bay, ('al. 

Ditylum undulatum (Bright.) Mann. 

Triccratium undulatum Bright. Quart, Journ. Micr. Sci. 6: 154. pi. 8./. 1-5, 8. 1858. 

Clcve, Bih. Sv. Vet. Akad. Hand], l11: (}. 1873. Clcve, Bill. Sv. Vet. Akad. 

Handl. 5s: 17. 1878. 

Tricerrtlium undulatum Elironb.; Schmidt, Atlas pi. 151. f. 41. 1890. Pant. Beitr. 

Hat ill. Ung. 1: pi. 18. f. W-{. I88(i. 

Tricerafiwn undulatum W. Smith; Lewis, Proc. A cad. Phila. 1861: Go. 1862. 

TYiceratium (I)iUjliuw) rkrenbrnjii Grun.; Van lleur. Synop. pi. 115. f. 7-8. 1881, 

Walk. tSc Chase, Nofeson Diat. 2: 5. pi. 4-f- 1-- 1887. 

Triceraliuvt intrimfum West, Trans, Micr. Soc. bond. n. s. 8: 149. pi. ?./. 5n-h. lS(j(J. 

Van lleur. Synop. pi. 114-f. 1881. 

Jhtijluiti intriratuiu (irun.; Van lleur. Synop. I9f>. 1885. 

Truxrathtvt brightv:ellii West, Trans. Micr. Soc. bond. n. s. 8: HO (pi. 7. f. C. 

doubtful). 18(i0. Van lleur. Synop. pi. 114. f- J-9. 1881. 

Ditylum trigonum Bail. Bost. Journ. Nat . Hist. 7: 332. pi. 7./. (>, 10, 11. J8(il. H. L. 

Smith, Sp. Diat. Typ. no. 112. 1874. 

Ditylum. inaequnle Bail. Bost. Journ. Xat. Hist. 7: 332. pi. 7./. 12-14. 18f>I. 

Tuffen West in his discussion of Brightwell's forms confuses matters considerably. 

He divides the latter's T. undulatum into two species, T. intripntum and T. brighf- 

ivellii. He speaks of the form he calls T. brU/hlicellii as having inflated margins and 

refers to JBrightwell's ligure, which shows that characteristic; yet in his own figure 

Ga he fails to show that margin. Or, if by ''margin" he means outline, the con- 

vexity lie shows in his figure is lacking in the ligure he mentions in Bright well's 

plate. I take it that both of West's forms are only varieties of Bright well's species. 

Ehrenberg's Discoplea andulala a probably does not belong here; but rather is allied 

to Triceraimnt radio turn Bright:., a species distinct from this. It is also uncertain if his 

specimen from the so-called "Bermuda earth," referred to & as Tnceratium undulatum 

is this species. It more probably is his Discoplea undulata. This Ralfs also looks upon 

as distinct from the present species. He says'" that it is probably identical with T. 

trenatum Kit-t. (MSB-), and that its nearly orbicular outline and ercnatc margin '*dis- 

tinguish it. from T. bright irdltiy On these grounds alone it could, however, hardly be 

so distinguished. There is nofjuestion that what Schmidt calls T. undultthim Ehrcnb.4 

belongs here. 

Found at station 402!>II, Bering Sea. 

" Klirenl). Mikrug. pi. ,li. XVI!/./. •>'. 1854. 

& Ber. Akad. Wiss. Berl. 1844: 273. 1845. 

c Pritcli. Ilist. Infus. ed. 1. 5);W. 18(11. 

d Schmidt, Atlas pi. 151. f. 41. 181)0. 
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BIDDTTLPHIA S. F. Gray. 

Biddulphia S. F. Gray, Nat. Arr. 1: 294. 1821. Van Hour. Synop. 203. 1885. 

Odontelhi 0. Ag. ("onsp. Orit. Diat 50. 1832. Kiitz. Bacill. 1 XT. pi IS. f. VIII. !-■>, 

G-8. 1844. 

Zyyoceros Ehrenb. Phys. A1>h. Akaii. Wi«s. Hcrl. 1839: 131, ICO. pi. 4. /. 11-12. 1841; 

Mikrog. pi. 35. A. XXIII. j. 17. 1854. Hail. Am. Journ. Sri. 46: 1X8. 1844. 

Amphitetras Ehrenb. in part; Phys. Abh. Akad. "NYiss. Bcrl. 1839: 1*22. 142. 1841. 

Kiitz. Bacill. 135, pi. 19. f. J. 1844. 

Cerataulus Ehrenb. in part; Halts in Pritch. Hist. Infus. ed. 4. 847. 1861. (.'love, 

Journ. Quek. Micr. Club II. 2: 171. 1885. Pant. Beitr. Bacill. I'ng. 2: 97.1889; 3: 

pi 29. f. 421. 1893. 

Tricerutium Ehrenb. Phys. Abli. Akad. Wiss. Bcrl. 1839: 129, 159. pi. 4- /• 10. 

1841, in part. Roper, Quart. Journ. Micr. Sci. 2: 283. /. 1. 1854. Bright. 4: 274. 

pi 17. f. 9-12. 1856. 

Denticella Ehrenb.; Ehrenb. in Ber. Akad. Wiss. Berl. 1840: 207. 1841. Grim. 

Denkschr. Akad. \Vien 483: 59. 1884. 

Odontotropis Grun.; in part, Be Toni, Syll. Alg. 2: 881. 1894. 

In including the above genera, wholly or in part:, ill Biddulphia a generic unity is 

attained that is most desirable. This fact haw long been appreciated by most diato- 

mists, and the synonymy here enumerated is essentially that of Grunow, Van Jleurck, 

Brun, Witt, Buyer, etc. A careful study of these forms convinces me that the plan 

adopted in I)e Toni's Sylloge Algaruiu of reestablishing Odontella. Zygoceros, Denti- 

cella, and Gerataul us as independent genera is unwise. No set of distinguishing charac- 

teristics important and constant enough to serve as generic definitions can be found for 

these names. Although this will become sufliciently evident in considering the sepa- 

rate species following, ail illustration or two may be here mentioned. For example, a 

comparison of Odonlella obtusa Kiitz.," with Jiiddulphm roperiana Grev,,& and of these 

two with ('eratauhis tjulapagensis Schmidt, will make it clear how futile it is loal tempt 

to make generic distinctions between these three diatoms. The genus Zygoceros is 

deservedly obsolete; compare Z. rnthat us Hail/* with Biddulphia balacna (Khrenb.) 

Bright Amphitetras might bo blended wilh I hat unscientific complex '"Triceiu- 

tiuni," a genus made up chiefly of evident, forms of Biddulphia, but in its general 

structure, in the markings a d processes of the valves, and in the zigzag, chain-like 

growth of its members it is so typical a Biddulphia that the example of Van lleurck. 

Boyer, and others, in classing most of its species as Biddulphia certainly deserves 

imitation. The genus Trieeratimu is chiefly made up of biddulphoid forms, which 

are here classed in this genus. A full discussion of the relationship between Biddul- 

phia and Trieeratimu will be given under the genus Trigonium. See also remarks 

under the genera Aulacodiscus and Porpeia. 

Biddulphia alaskiensis Mann, ep. nov. Pi.atb XLVI, kku he 1. 

Valvg broadly oval, nearly circular, evenly and strongly convex, the two proc- 

esses barely elevated above the surface of the valve; markings of minute and purely 

radial beading, there being, however, a slight curvature of the lines toward the sides 

of the two processes; a few minute spines scattered irregularly over the surface of 

«Kiitsf. Bacill. pi. 18. VIII. f. IS. 1844; or Van Heur. Synop. pi. 100. f. 11-14. 

1881. 

b Van Heur. Synop. pi. 99./. 4-6- 1881. Trans. Micr. Soc. Lond. n. s. 7: pi. 8. f. 

11-13. 1859. 

c Schmidt, Atlas pi. 115. f. 8. 1888. 

<*Smithson. t'ontr. Knowl. 7: pi l.f. $9. 1854. 

eQuart. Journ. Micr. Sci. 7: pi 9.J. 15. 1859; or Van Heur. Synop. pi 112. f. 1. 1887. 
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the beading: a single large horn, placed near the margin, one-fourth the distance 

between one process and the other and pointing radially outward; border narrow 

and hyaline. 

Length of valve, 0.063 mm.; width of valve, 0.053 mm. 

Type in the U. S. National Museum. Mo. 5901:55, from station 339911, Bering Sea, 

August 20, 1893; 12,041 fathoms, bottom of green mud and sand. 

This minute species is essentially the same as that figured by Schmidt and marked 

'"n. s. ?." It is if anything more nearly circular than Schmidt's figure. It haw a 

slight resemblance to B. cdnardsii Feb. in wimi1 of its broad varieties. I find it, how- 

ever, impossible to assign it to that species. 

Biddulphia antediluviana lElirenb.) Van Heur. Synop. 207, 1885. 

Ampkiletras anteifihinana Elirenb. Phvs. A lib, Akad. Wiss. Berl. 1839: 142.1841. 

Kiitz. Bacill. 135. pi. 10. f. 3, pi. 29./. 80. 1844. Itabh. Fl. Eur. Alg. 1: 318. 

/. Mi. 1804. Pritch. Hist. Tnfus. ed. I. 858. pi. 11. /. J1 ~>,i. 1861. Elirenb. 

Mikrog. pi. 19. /. 19, pi. 21. /. 25a-c. 1854. W. Smith, Synop. lirit. Diat. 2: 

47. pi. 44-/• 318, pt. 44-S- 1856. Eng. & Pr. Pflanzenfain. llb: 41./. ii.il). 

1890. De Toni, Syll. Alg. 2: 899. 1894. Schmidt, Atlas pi. 99. f. 1-4, (>-}). 188(1. 

Trieeratium antediluvianum Grun. in Fen%l, Reise Xovara Hot. 1:24. 1870. Van 

Heur. Synop. pi. 109. /. 1881. Eng. <k Pr. Pflanzenfain. 1,G: 50. /. GO. 189(5. 

Biddulphia resiculosa Buyer, Proe. Acad. Phila. 1900: 71(>, 1901. 

Although this diatom is plainly a Biddulphia, it has been so long and widely re- 

ferred to as Amphitefras antediluviana that many authors are reluctant to drop the 

untenable generic name. Van Ileurck in his plates carries out Griuiow's suggestion 

of making it a Trieeratium; but in the text of his Synopsis, published four years 

later, the above name is assigned." This is certainly its proper place, rather than 

with Trieeratium; for if that genus is to be weeded out and under the name Trigo- 

nium to be so reconstructed as to scientifically denote a class of forms not at present 

assignable elsewhere it must be freed from such manifest Biddulphia forms as this. 

As there is room for wine doubt, expressed by De Toni and others, of this species 

being identical with Agardh's Diatoma rm'culosuiit b or Mhmia vcsimlosa,^ I do not 

here adopt the specific name assigned by Hover above, but follow the opinion of Van 

Iieurck, who in this respect agrees with Ehivnberg, Kutzing, Ralfs, and Grunow. 

Some of the figures of this diatom, notably those by Kutzing, Pritchard, and Wolle, 

(those of the last copied from Van Ileurck)/! are so unlike this form aw to be utterly 

misleading. 

Found at stations 268011, 2807, 2835, off central California to Galapagos Islands. 

Biddulphia aurita (Lyng.) Breb. & God. Consid. Diat. 12. 1838. \V. Smith, Synop. 

Brflt. Diat. 1: 49. pi. 45./. 319. 1853. Jan. Abb. Schles. (res. Vaterl. Cult. 1862 : 

1(3. pi. lA.j. !). 18(52, Habh. Fl. Eur. Alg. 1: 311. I8G4. O'Meam, Proe. Hoy. 

Irisii Acad. ffi. 2: 274. pi. 27. f. 8. 1875. Griff. & Ilenf. ilicr. Diet. ed. 3. pi. 

19./. 9. 1875. Schmidt, Alias pi. 122./. <>. 1888. Van Heuv. Synop. 205. pi, 

VX.f. 4-1*!. 1881-5. Wolle, Diat. N. A. pi. 90./. U-ll. 1890. 

Diatoma auritum Lyng. Hydro. Dan. 182. pi. 62./. J). 1819. 

Odonte&a aurita C. Ag. Consp. Diat. 5(i. 1830-32. Kiitz. liacill. 137. pi. 29./. 88, 

#<44. De Toni, Syl. Alg. 2: 862. 1894. 

Dentirella aurita Elirenb. Mikrog. pi. .Hi A. XXTJI. /. 7. 1854. Bail. Am. Journ. 

Sci. LI. 22: I. pi. 7./, 26-28. 1856. 

"Van Heur. Synop. 207. 1885. 

t»C. Ag. Syst. Alg. 7. 1824. 

cQ. Ag. Consp. Crit. Dial. 55. 1830-1832. 

tfVan lleur. Synop. pi. 103./, c. 1881. 
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Deiiticella tjmtilis Ehrenb, lier. Akad, Wiss. Perl. 1840: 204. 184 L 

liiddutphia mnxibartca Schmidt, At law 10-11888, 

Denluxlht zanzibarira De Tom\ S)II. Alg, 2: 88(J. 1804, 

This well-known and variable species is met with in large (juanlhies at some of the 

stations, especially at stations 2844 and XXtil IL At station :{~>li9H it is present, hut 

very rare, A minute and slrongly divergent variety occurs at station 402011, win eh 

is the same as that !loured in Schmidt's Atlas, ]>late .'122, figures 10 lo 12, and named 

JL sans ihar tea Schmidt, There can he no reasonable doubl of tins being li. auritu if 

a careful exami tiation is made of its many varieties, or even if, hiking Schmidt's own 

figures, we compare figure 2 and ligure 7 with figure 12, and also figure 8 with ligures 

10 and 11 in plate 122, I>e Toni nut only accepts them as specifically distinct, hut 

assigns them to separate genera. (See the chaliotis above.) 

Found at stations 228711, 2<i901I, 2844, 2848, 2859, 2882, 202011, 336111, 3ol591Is 

3G35H, 367 HI, 3<t88II, 3611111, 3G921I, 3«!MH, 370411. 391211, 40I3IL 401411, 402911, 

off central California lo liering Sea and south to Honshu and Hawaiian islands. 

Biddulphia biquadrata (Jan.) Mover, Proc. A cad. Phila. 1900; 717. I SOL 

Triccraiiwtt biqvudnttum Jan. ; Schmidt, Athus pL 98. J\ pL X5--ML 1886. 

Jan. Gaz. Kxped. pL /7,/. L -f-6. 

I include figures 25 and 2fi in Schmidt\s Alias. plate 09, as ihey are certainly the 

same species as that figured in plate 08. Both come from the Gazelle Expedition. 

Trirertitiuitt juvefuut Schmidt" is very close to the above. 

Found at station 2807T Galapagos Islands, 

Biddulphia con&imilis (Grun.) I toy or, Proc. A cad, Phila. 1900: 700. 1901. 

TnvenrfiutH mn&iwile Grun,: Van Ileur. Hynop, pi. 108. f. 1881. Schmidt^ 

Atlas pL 84-f- lrf-14* 1885. 

The above figures need to be taken iogelher. Schmidt's representat ion of I he 

general form is excellent. but his figure and description of the secondary markings 

are wrong, Grunow's own figure cited above shows l hat these are not a central nodule 

surrounded by a faint circle, but a ceniral nodule and a row of bright head-like 

puncia close to mid parallel to the walls of the hexagons. The nodule and the 

puncta are in two planes of focus, so that when the nodule is distinct the row of 

puncta assumes I he appearance of a ring, llenee Schmidt's mistake. 

Found at station 2807, Galapagos Islands. 

Biddulphia culcitella Mann, sp, no v. Platk XLV1. not ri<; 3. 

Valve rectangular, the four sides sharply concave; the four horns or processes 

narrow and slightly prolonged beyond the border line; markings of heading, evenly 

and finely distributed over the entire valve in rows radial from the center, where six 

or eight beads are loosely grouped to form an indistinct rosette; valve surface very 

slightly convex until close to the margin, where it curves rapidly downward lo llie 

ribbed border; all specimens are marked with two sets of strong hyaline ridges, one 

forming a circle about the center with a diameter of one-half that of the valve, the 

other set consisting of two parallel ridges proceeding backward from the base of each 

of the four processes for a short distance, about one-eighth the diameter of the valve, 

where Ihey separate at right, angles and end at the margin* 

Diameter of valve (between two apices), 0,081 mm. 

Type in the U. S. National Museum, No, 59013(5 from station 2807, Galapagos 

Islands, April 4, 1888; 812 fathoms, bottom of Globigerina ooze and coral mud. 

This form is of the ^Amphilctras^' type, and would be classed by some authors in 

that genus (here united with Biddulphia) and by oihers in Triceratium, from which 

these liiddulplna forms are here removed. 

a Schmidt, Atlas pi. 98./. 1-3, 19. 1886. 
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Biddulphia dubia (Bright.) Cleve, in Nordensk. Vega Exped- 3: 508* J883* Hover, 

Proe. Acad, Phila. 1900: 707. 1901. 

Odontidinvi panctaiam Roper ?, Quart. Journ, Micr. Sri. 7: ISt). pL 9* J\ 9. 1859. 

Moeb. Diat.-taf. pi. ^d.)\ 9. 1890/' 

Triceratiuvi hullosum Witt. Journ, Mus. < 1; <17, pi. 8. f> 4* 1873. 

Trievratunn dithiirm Bright. Trans, Micr. Soc, bond. n, 7: ISO. pL 9.J. 12. IS59. 

Schmidt, Alias pJ. 7X, f. :u io. 188J. 

Trivvratittm (<>r Biddulphia) hivorne rlcve? liih. Sv. Yet. Akad. Handl. 5s: 17. pL5* 

/. m. 187*. 

Amphitttras bivornis Do Toni, Syll. Alg, 2: 902. 1894. 

Though this species has sometimes a rather close resemblance to minute specimens of 

B. rffiadata Roper, and this led me for a time to make it a variety <if the latter, a careful 

examination of many specimens of both forms, abundantly supplied in some of the 

drcdgings, shows them to he essentially distinct. /j. duhia is always small, its reticula- 

tions irregular and of unequal size, their dividing walls thick and crinkled, the border 

massive, and the valve outline rhombic. In B. rriicnluki, on the other hand, a larger 

diatom, the reticulations are quite regular, generally hexagonal, with thin dividing 

walls showing "knots0, at. their points of juncture, the border is nof so massive, and the 

valve outline is either elliptical or with convex sides approaching that figure. I loth 

species have secondary dotted markings within the reticulations, hut those of B. ret if u- 

lata are smaller and more distinct, The general similarity of these two species has, I 

think, led to the naming nf Schmidt's figures"B. rrtivulntn Roper, var.?" whereas 

thev are certain!v closer to B, dahia. Tin1 union of Tnecratiu-m hivorne <lev(* and * * 

Triveratiinn hullostrm Witt, which is recognized by l)e Toni'h and by Boyer/J is rather 

difficult to admit, in view of Witt's carefully drawn figure and his plain description. 

Yet the close similarity of Witt's form to Triirmfinm ditbium Bright, is undeniable, as 

is also the specific idenihy of T. duhiuui and 7\ hwurnv. In faei, we have here an 

illustration of how misty and indefinable our specific: boundaries really are, and how 

subsequently discovered specimens may bridge over the wide gap that separates 

apparently quite unlike species. This same condi t ion has been previously referred to 

under -IWwfnwj punr.fnttat and .1. pruinf^na Bail. 

Found at station 2X85, off Oregon. 

Biddulphia edwardsii Febiger: II. L. Smith, Sp. Diat. Typ, no. 1874. Royer, 

Proc, Acad. Phila. 1900; 701. 1001. 

Odontelh edwardxii Grun.: Van Hour. Synop. pL 100, f. 9-10. 1SSI. Urun. Denksrhr. 

Akad. Wien 48": 57. pi. :tu. 1884. De Tmii. Syll. Alg. 2: Sift. 1891, 

Ftiddulphia ohtum Ralfs, err. det. in Van Ileur. Syuop. pi. loo.J\ // /■?. 1881. 

Biddnlphia -polymntkos Rrun, Mem. Soc. Phvs. et Hist. Nal. (ieneva 31l: 12. pL / A 

/. 8a-b. 189 L 

OdonieUa ? polyvanthos De Torn, Syll. Alg- 2: 8Mo, 1894 

I find two well-marked varieties of the above polymorphic diatom, < >ne corresponds 

closely to what I bam floe. cit.) has called B. pohjvnnth o>\ ami ilia I, I [ w \ in ihe tor ins 

both wiili and without the large spines. Brun ilmn-fore erroneously makes these 

spines a mark of specific distinction for his form. Nor can the difference of B. vthmnhii* 

having diagonal and B. pohjninthos vertical lines of heading on (he girdle, be adnut ted. 

For in most gatherings of B. alwardxii, where there is eoiisiderable diversity in size, 

both patterns of marking can be seen in abundance. Such, for example, is the case in 

the II. L. Smith type-slide no. f>2!} in possession of the I . H, National Museum, This 

M7. l)e Toni, Syll. Alg. 2: (Ml. I892. 

b Schmidt, A I las pi. 7S.f. // 

c De Toni, Syll. Alg. 2: 97!b 1894. 

d Proc. Acad. Phila. 1900; 707. 1901. 
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species of Hrun must, therefore, be ranked as a variety of the above. The second 

variety, found at station 2807, is the form culled OdontcUa obtusa (Kiitz.) Halts.« 

It. is clearly a small variety of this species, exact examples being easily found 

in most, largo gatherings, as in the above-mentioned type-slide of 11. I,. Smith. It Lit 

it is doubtful if this is the genuine Odonlclla obtusa Kiitz., which seems to have 

a much closer resemblance to B. ropcriana Grev.^ Thus Kiitzing* figures it as 

a smoother diatom than B. ahcardsii, as does also Rail's/* and under its synony- 

mous name of 0. biddidphtaitlcs WigancU it also differs greatly. I therefore have 

not included this in the above synonymy. B. primordinlia Brun/ is also omitted 

as a synonym. The figures of the l wo species are often quile close. But typical 

specimens of b. primorduilix are frequent in gatherings made at stations 2S44 and 3263H 

and when these are compared with examples of 11. nlwtinhii the difference is seen to 

be far too wide to admit of their union. It is perhaps a comparison of the figures of 

these two diatoms, rather than the specimens themselves, that has led (Jrove to unite 

thetn.ff De Toni A notes the similarity of the two, but gives Brim's form separate rank. 

I can not agree with II. L. Smith * in considering this species as "a hirsute variety of 

B. roperiana Grev." 

The specimens found by me were mostly large forms, ranging from 0.095 mm. in 

station 3004 (Bering Seai to 0.1-4 mm. in station -848, south of Alaska peninsula. 

Found at stations 22S71I, 2807, 2818, 3004, 3693II, 401311, ol'f Alaska peninsula, to 

Bering Sea and south to Honshu Island, Japan. 

Biddulphia extensa Mann. sp. nov. Plate XLVII, fiockes 1, 2. 

Valve an elongated and perfectly symmetrical ellipse, about four and one-half times 

as long as wide, elegantly beaded with fine, round, closely set beads, radiating from a 

small circular hyaline central area, the lines so arranged as to form concernric ellipses 

on either half of the valve, these extending from the circular central area to the liases 

of the long vertical horns arising near the apices of the valve; of the lines radiating 

from the center only the two coinciding with the median transverse axis straight, the 

others curving in conformity with the two ellipses: two stout, straight, and long spines 

set on opposite sides of the central area, half way between the valve's longitudinal and 

transverse axes, and spread upward and outward; in zonal view the valve showing the 

two horns to belong, tapering, and vertical, and broadened into a flat-topped apex, this a 

little higher than the much elevated cent ml area; the base of the valve joined to the 

girdle by a, curved line; approximate valves of adjoining frustules united by the 

tips of the horns and further connected by a pellucid film-like silk-ions membrane 

at the center, parting and narrowing toward the apices; the I wo central areas almost 

touching, and the four long spines arising from these interlocked, the two from each 

valve being on opposite sides of the other valve. 

In the single dredging in which this species was found it is abundant: but I have not 

been able to lintl any certain remains uf the connecting girdle. 

Length of valve, 0.130 mm; width of valve, 0.028 mm. 

Type ill U. S. National Museum, No. fi90l37, from station 4505 JI, Santa Cruz light- 

house, Monterey Bay, Cal.; JO fathoms. 

" Van IIcur. Nvnop. pJ. l<M).f. //■/.;. 1881. 

'' Quart. Joum. Mier. Sci. 7: pi. $./. It /./. I S3! I. 

' Kiitz. Bacill. 137. pi. IS. VIII. /. l -i, X. 1st I. 

''Pritch. Hist. In Ins. ed. 4. 848. pi. Li. f. An IStil. 

f Ilcdw. 2: 45. p], 7.f. J1. ISIiO. 

/Mom. Soc. "Phys. et. Hist. Nat. Geneva 31': 12. pi. pi. !■}./. U. 1891. 

3 Schmidt, Atlas pi. 17 J. 

A Do Toni, Syll. Alg. 2: 8t»4. 1894. 

* Am. .Tourn. Micr. 4: 101. 1879. 
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Biddulphia favus (Ehretib.) Van Hour. Synop. 208. 1885. Boyer. Proc. Acad. Phila. 

1900: 70G. 1901. 

Triceratium /ants Ehrenb. I'llvs. Abh. Akad. Wiss. Bcrl. 1839: 159. pi. ■}./. It). 

1841; Mikrog. pi, 19, f. 17. 1854: Phys, Abh. Akad. Wiss, Berl. 1841: 323, 

443. pi. S. VII. f. 10. 1843. Iviitz. Bacill. 139, pi. i.v./. I!. IS 44. \V. Smith, Synop. 

Brit. Dint. 1: 26. pi. 5.f. 44, pi. -iU.f. 44' 1853. Pritch. Hint. Infus. ed. 4. 855. 

pi. 11./. 43-44-1801. Schmidt, Adas pi. <SV. /. /, 4- 1885. Jan. Abh. Sehles. 

Ges. Vaterl. Cult. 18622: 15. pi. Hi. /. U. 1802. Wolle, Dial. X. A. pi. Hi). /. 1,2. 

1890. VanHeur. Synop. pi. 107. f. 1 -■}. 1S81. 11. L. Smith, Sp. Dial. Typ. no, 598. 

1871. O'Meara, Proc. Hoy. Irish' A cad. II. 2: 277. 1875. Rabh. Fl. Bur. Alg. 1: 

315. f.$7. 1864. Ehrenb. Phys. Abh. AkadAViss. Herl. 1839: 159. pi. 4./.10a-b. 

. 1841. Griff. & Ilenf. Micr. Diet. ed. 3. pi. 13./. Jit. 1875. Grun. in Fen/.l, Roise 

Novara Bot. 1: 24. 1870. Grim. Schmidt. Alias pi. 1 *6. /. .5-7. 1888. Carp. 

Micro, (id. 8. 013./.44J. 1901. Loud.-Fort. Mem. Hoc. Emul. Si . Brieuc 60. 1879. 

Kain, Bull. Torr. Club 14: 2!). 1887. Truan & Witt, Diat, Ilayti 21. pi. (>. 

f. 8, pi. 7./.vf. 1888. Mod). Dial -taf. pi. 1./. 6.1890. Named varieties: Schmidt, 

Atlas pi. #2. /. 2, 11. pl.$4.f. 4- 1885; pi. ihi. f. 4. 188(5. Bright. Quart. Journ. 

Micr. Sci. 4: 274. pi. 17. f. 7. 1850. Moeb. Diat.-taf. pi. it./. 7. II. L. Smith, 

Sp. Diat. Typ. no, 599. 1874. Grun.: Van Ileur. Synop. pi. 107./. 5.1881. Kiitz. 

Sp. Alg. 140.1849. Castr. Rep. Vov. < 'hall. Hot. 2: 109. pl.ti. /. 1. pi. ft. /. 3. 1880. 

Kitt. Mo. Micr. Journ. 12: 219. pi. 82./. 7 8. 1874. 

Triceratium cainptum Ehrenb. Her, Akad. Wiss. Berl. 1843: 100. 1844. Bright. 

Quart. Journ. Micr. Sci. 1: 219. pi. 4./. 4. 1853. Pritch. Hist. Infus. ed, 4, 857. 

1861. 

Triceratium mcgastomitw Bright. err. del . Quart. Journ. Micr. Sci. 1: 248. pi. 4./. 7. 

1853. Moeb. Diat.-taf. pi. /./. 7. 1890 (not Ehrenb. Mikrog. pi. 85 A X VJf. /. 14. 

1854. nor Pritch. llist. Infus. ed. 4. 855. 1801 >. 

Triceratium muricalttnt Bright. Quart. Journ. Micr. Sci. 1: 249. pi. 4./. 5. 1853. 

Moeb. Diat.-taf. pi. 1./. IS90. Pritch. Ilist. Infus. ed. 4. 856. 1861. Schmidt, 

Atlas pi. 8,1./. 8- 10. 1885. Do Toni, Syll. Alg. 2: 923. 1894. 

Triceratium scittihtm Bright. Quart. Journ. Micr. Sci. 1: 250. pi. 4. /. it. 1853. 

Much. Diat.-taf. pi. 1./. i>. 1890, Schmidt, Atlas pi. 83,/. 11 16. 1885. Grim, in 

Fenzl. Iicise Xovara hot. 1: 24. 1870. DeToni, Syll. Alg. 2: 922, 1894. Pritch. 

Hist. Infus. ed. 4. 857. 1801. 

Triceratium (jrande. Bright. Quart. Journ. Micr. Sci. 1: 249. pi. .?./. 8. 1853. Moeb. 

Diat.-taf. pi. 1./. 8. .1890. Schmidt, Atlas pi. 82./. .5. 1885. De Toni, Xotar. 3: 

620. 1888. Pant. Beitr. Bacill. Ung. 1: 54. pi, .}, /. &/, 18%0. Prit ch. I list. 

Infus. ed. 4. 850. 1861. Truan & Witt, Diat. Ilayti 21. pi. (i. /. 10. pi. :./. 7. 

1888. Wolle, Diat. X. A. pi. 104./. 1. 1890. 

Triceratium Ji nth rial nm Wallieh, Quart,. Journ. Micr. Sci. 6: 247. pi. ! f. 4 1858, 

Schmidt , A thus pi. 82./. 6- 7. 1885. 

Biddulphiayrandis Hover, Proc. A cad. Phi la. 1900 : 700. 1901. 

The necessity of classing this as a Itiddulphia becomes evident as soon as we dis- 

regard the unimportant fact that it is often found in triangular form. So far as my 

experience goes, it is quite as abundant in sea dredgings in the quadrate form. It is 

the dominant species of stations 291511 to 2921H, 3110811. 301011, 301311, 4430II, 4502II, 

and 4571II. where it occurs in immense quantities and without any of the triangular 

varieties present. II. L. Smith's type 599 is a similar case, lie marks it " Tuscarora 

soundings S. of Sandwich Isl. 1408 fms., " the locality, therefore, corresponding almost 

exactly with station 300811, rive 10 8-angled forms are frequent in all large gather- 

ings. But whether of triangular form or not, this species, seen from the valval side, 

but especially from the zonal side, with its horn-like processes at the angles and its 

peculiar set. of the valves on the girdle, is shown to be an almosi typical example of 

Biddulphia. Like all the other members of this gen us, it is either marine or fossil. 
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I am at present nimble to include in this species some forms so classed by other 

writers. Thus Triccratium orimtaU Bail. & ITarv." is hardly close enough to T. grande 

Bright., which it most resembles, to make 111c certain that it can be rightly identified 

with that form. It is, however, so disposed of by Habirshnw.£> ami is classed by him as 

a synonym of Biddulphia grand is (Bright.) Boyer, which is in this paper united with 

Ji.fart.is. The same is true of Triaratium t-iispidatuw Jan., which Hover unites with 

this species, and De Toni is disposed to class with his emended genus A mphitetras. It 

is figured by Schmidt, and also by Janiscli.' A question might also be raised as to the 

rather divergent, varieties above united with this species, viz, Trmralium vntrirafttm 

Bright, and '1\ scitulum Bright. Hut Schmidt says,d "Ob T. viirficatinii und witulum 

mehr sind als kleine Kormen von T. favus ist noch genauer zu untersuchen," and 

Ralfs'' says of T. scitulum, "Except in its smaller size, we see not how this speyes 

differs from T./arus.'' The T. se.ifulmii variety is abundant at station 3604, which 

also contains fine examples ofsexangular and octangular specimens of T. yraridc, 

Found at stations 2807, 2808, 291511, 2!)Kill, 2S)I7II, 2D1SII, 29I9II, 2920II, 2921II, 

3008II, 3010H, 3013II, 3604, 4430II, 4571II, Galapagos Islands to Bering Sea and 

Hawaiian Islands. 

Biddulphia gladiorum Mann, sp. no v. Plate XLVII, figure 4. 

Valve elongated-oval, flat to nearly the full outline of the frustule, then bending 

perpendicularly downward in a broad band to the line of suture with the girdle; top 

and vertical sides of the valve delicately beaded with Pleurosigma-like markings; the 

two terminal processes, corresponding to horns in similar species, here scarcely raised 

above the surface of the valve, appearing as small obliquely inclined rings; five stout 

setae, tapering lo an acute point, and occasionally imperfectly forked, set close to the 

margin of the flat portion of the valve, their bases broadened and extending into a low 

delicate hyaline comb or ridge, thus forming a connecting line between the setae; a 

thread-like hollow central line within the setae extending to near the tip; two of the 

setae next to and interior to the two processes. 

Length of valve. 0.11 mm.; length of setae, 0.043 to 0.06 mm. 

Type in the I". S. National Museum No. 590138, from station 4029II, Bering Sea, 

June 27, 1900; 813 fathoms, bottom of gray sand and clay. 

This diatom finds its nearest likeness in liiddulpkia spinoita Grev./. though as to the 

flat top of the valve when seen in zonal view, as well as the delicate Pleurosigma-likc 

markings, it resembles />'. mmuta Hrun.!? Its distinctness from Brim's species is due 

to the absence of the long-produced horns with inflated bases, to its almost perpen- 

dicular sides from the girdle to the level valve face, and to the less significant difference 

in the shape and number of the spines. It belongs to that group of the Biddulphiae 

which De Tout A places in the genus Denticella, in conformity with (Jrunow's sugges- 

tion. i This grouping, which I do not consider to have any generic value, would bring 

together many similar forms of which Biddulphia viohilitwsis (Hail.) (Jritn., may be 

taken as the type; diatoms of relatively large size but of exceedingly delicate silica 

a Proc. A cad. Pliila. 6: 430. 1854. Wilkes Explor. Exped. 17: 170.;;/. <>./.!>. 1862. 

" Ilal). Cat. 337. 

c Schmidt, Atlas pi. 84-f. it-3. ISK5. Jan. (ia/.. Hxpcd. pi. 11. f. 1\ 1,1. 

<i Op. cit, pi. f- 11-16. 

f Pritch. Hist. Iiifus. ed. 4. 857. 1 S(iI. 

/Trans. Micr. Hoc. Loud. n. s. 13: (!. pi. l.j. :}, 1865. Moeb. Diat.-laf. pi. U.i.f.3. 

1890, 

j/Le Diatom isle 2: 74. pi. 6. j. -i. 1894. 

&De Toni, Syll. Alg. 2: 882 886. 1804. 

i Denksclir. Akad. Wien 48*: 58. 1884. 
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walls, having two more or less produced horns tit the extremities of the oval or elliptical 

valves, and further ornamented with from two to many long vertical and generally 

acuminate setae or spines. 

Biddulphia granulata Roper. Trans. Micr. Hoc. Loncl. n, s. 7: 13. pi. l.f. 10-11, pi. 2. 

f. 12. 185!). Moeb. Diat.-taf. pi. 25. /. 10-11. pi. 2(1. J\ 12. 1800. Schmidt, Atlas 

pi. 122. f. IS. 1888. Van. Hear. Svnop. pi. '->9. f. 7-8; pi. lUl.f. ■}. I SSI. Hover, 

Proc. A cad. Phila. 1900: 702. 1001. 

I)e Toni " places this as a syimnym under Daili^ Iltt turyifla Khrenb. The unfigured 

description of that species by Khrenbergi> can not afford any satisfactory grounds for 

Uniting these two. 

Found at stations 35Hi, 1J(>0:5. Bering Sea. 

Biddulphia grundleri Schmidt, Atlas pi. 118. f. 22-2-}. 1888. 

Although this might easily be considered a variety of 11. pulchcUa Oray, I find 

sufficient contrast to warrant the acceptance of Schmidt s name, at least for the present. 

Not only the scarcely observable marking of the rounded ends of the horns mentioned 

by him in the above citation, but the large, widely set, and prominent beads which 

mark the valves of mv specimens, instead of the mure thickly set beading or reticu- 

lated marking of B. pulchrlht. present too strong a contrast to favor their union. 

Found at station 401311, east coast of Honshu Island, Japan. 

Biddulphia keeleyi Buyer, Proc. Acad. Phila. 1898: Hi0. pi. 2.). f.-i. 1808; 1900: 

708. 1001. 

lioyer gives three localities for this diatom, the last being Monterey Hay, California, 

and marks itrare." In the single sounding where it appears, ulso made in Monterey 

Hay, it is abundant. 

Found at station 4505H, near Santa Cru% light-house, Monterey Hay, Oal. 

Biddulphia levis Ehrenb. lier. Akad. Wiss. Heri. 1843: 122.1844. lioyer, Proc. Acad. 

Phila. 1900: 712. 1001. 

Odontcllu polymorpha Kiilx. Bacill. 138. pi. f. ,W. 1811. 

CercUauhts If vis Ilalls in Pritch. Hist. infus. ed. J. 817. pi. G.f. 7. 1861 (not lilddulpliia 

levis (Ehrenb.) Halts in Pritch. Hist, Lnfus. ed. 1, 848, 18<i 1, which is ihntwAhi 

levis Khrenb. Her. Akad. Wiss. Herb 1844 : 201. |SI.">. and Odonielln hrix Kiitz. 

Sp Alg. i:«i- 1840.1. S( hmidl. Atlas pi. IJV.f. Li 1,SS«. 

Ceraluidits polyntorphnn Van Heur. Synop. pi. KM./, 3 l. 1S81. 

This diatom, well deserving the specific name given by Kiitzing, puhjmorpha, was 

found in only one sounding. It was there unusually large and smooth. 
" i 

Found nt .station 2920H? Hawaiian brands. 

Biddulphia luminosa (ISrun & Torn p. ) Mann. Platf, XLVl, ficstjie 5. 

Triaratium. titminosutn liruu & Temp. Mom, Sue, Phys. el Hist, Xat, (ieueva 309; 

02. pi O.f. 3. 1889. Schmidt, Atlas pi LVj. f. G. 1 KiM>. 

Tin* aullmrs distinguished this from the similar speries, T. afncanum. Fhrenb./- fJ\ 

(jrafutn Schmidt/^ and 7\ atoUrri Pain/ It is, however, very el use to the latter. 

Two specimens were found by me, one with a, length oji side of U.0S3 mm. and the 

other with a length on side nf OJ-Vi mm. 1 tiirure this spcries because the drawings 

referred to above give in both instances emphasis to ibo dotted ceniersut the beads, 

an aspect entirely lacking In my specimens. 

Found at. stations 241941L 402011, oil southern < alifornia and Bering Sea, 

^ De Toni, SylL Alg. 2: 1M9I, 

b Her, Akad. Wiss. lierl. 1840 : 207. 18-11, or Priuh, Ilisi. 11 if us. ed. 4. S4ib KStil. 

c Ehrenb. Mikrog. pi 3-r>A> XlXh. f. 7. 1854. 

d Schmidt, Atlas pi 77./ 19. 1882. 

f Pant. Beitr. BacilL Ung. 1: 53. pi G.j\ 
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Biddulphia mobiliensis (Bail.) Grun.; Van Hour. Synop., pi. 101. J. 4-6, pi. 10S. f. 

A. 1881. Schmidt, Atlas pi. 122. /. 20-21. 1888. Dover, Proc. Acad. Phi la. 

1900: 698. 1001. 

Zygocerox (DenticrUa?) mobiliensis Bail. Smithson. Contr. Knowl. 2s: 40. pi. 2,f. 34- 

36. 1851. Pritt'h. Hist, Infus. c<l. 4. 850. pi. G.f. 11. 1861. 

Biddulphia baileyi\\. Smith, Synop. Brit. Diat. 2: 50. pi. 4^'f-322, pi. 62./. 322. 1856. 

Roper, Trans. Micr. Sue. Loud. n. s. 7: 12. pi. l.f. 5-9,185!). O Mearu, Proc. Roy. 

Irish Acad. II. 2: 275. pi. 27. f. 8. 1875. Rabh. Fl. Eur. Alg. 1: 311. 1861. 

Denticdla mobiliams (Irun. Penkschr. Akad. Wien 48~: 7. 1884. ])e Toni, Svll. 

Alg. 2: 882. 1894. 

Found at stations 2923, 4505H, off soulhern California and near Sun I a Cruz Light- 

house, Monterey Bay, California. 

Biddulphia ovalis (Schmidt) lioyer. Proc. A cad. Phi la. 1900: 712. 19HI. 

Cvratanlus aralix Schmidt, At las pi. 1 l,r>. /. fj-7. 1888. 

My form is drawn to a somewhat narrower oval and the processes are in the long axis. 

Found at station 2835, off Lower California. 

Biddulphia pacifica (Grun.) Mann. 

C'eratauhis pacijictis (iniu.; Schmidt, Atlas pi. 115./. 10. 1888. 

Rattray a makes this a synonym of Anliscus mlfsianm Grev.b and Eupodisrus barba- 

densis Grew, giving to it the name I'st udoaulisctis mlfmanns (Grev.) Ratt, It may be 

well to look upon these as the same, in which case, the genus Pseudoauliscus not being 

admitted, the name here would be A. ral/sianns Grev. My specimen is, however, 

clearly a broad Biddulphia of the Cerataulus variety, and I prefer to agree with Gru- 

now's analysis, but to include here, as in all other cases, the Cerataulus forms under 

Biddulphia. 

Found at station 2807, Galapagos Islands. 

Biddulphia papillata (Or. <fc St.) Maun. 

Triceratium papilkitiim. Gr. & St. Journ. Quek. Micr. Club II. 3: 76, pi. 6./. 14.1887. 

Schmidt, Atlas pi. 128. f. 16.1888; pi. 167. f. <>-(>, pi. 168. f. #. 1891. DeToni, Syll. 

Alg. 2: 962. 1894; Notarisia 2: 351. 1887. 

I found live specimens of this rare and striking diatom; one triangular and four of the 

quadrate variety. The smallest, a single valve, measured 0.048 mm. on each side; the 

largest, also a single valve, measured 0.137 mm. on each side; another, a complete 

frustule, measured 0.087 mm. on each side and between opposite horn tips on the zonal 

side it measured 0.138 mm. This last specimen showed all 1he curious markings fig- 

ured by Grove, " except that the cent ml brush-like clusters of setae were broken. 

It is evident that Grove and SturL in naming this species saw it in only one position, 

namely, the valval view, as they state thai it is " very rare " and that they were indebted 

to Weissflog for their specimen. Their drawing is also the valval one. 11 is conceiv- 

able that, seen from this side only, it might be called Triceratium; but, how Grove, 

having subsequently seen it from the zonal side, as is shown by his drawings// could 

have failed to reclassifv it as a Biddulphia it is diflicult to understand. It is a per- 

fectly typical example of this genus. 

The complete frustrulc figured by Grove came from the Hawaiian Islands, as did 

those figured by Schmidt, My specimens mine from the same locality. But as the 

original specimen was found in a fossil deposit at Oatnaru, New Zealand, it would be 

« Journ. Roy. Micr. Sue. 8J: 43. 1888. 

b Trans. Micr. Hoc. Loud. n. s. 11: 52. vl. f. 21. 1863. 
i * 

e Trans. Micr. Soc. Loud. n. s. 12: 88. pi. 12. J. 4- 1864. 

d Schmidt, Atlas pf. 168./. 8. 1891. 
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uf geological interest to know how this rare and peculiar diatom came to he present in 

these two localities. 

Found at station 2920II, Hawaiian Inlands. 

Biddulphia piimordialis Brun, Mem. Soc. Phys. et Hist. Nat. Geneva 311: 12. pi. 

1-i.f. pi. l-'hf- 1 Hi) 1. Schmidt. Atlas pi. 172./. -f. (not/. .5). 1802. 

Odouiclla primordialis Do Toni. Syll. Alg. 2: 864. 1894. 

Grove has suggested <> this being only a variety of li. (dirardsii Febigpr.fi ] have dis- 

cussed the impossibility of looking tin these two as the same species under the heading 

of B. rdu ardsii above. 

I look upon figure 5 in the above citation from Schmidt's Atlas as an entirely dis- 

tinct diatom. 

Found at stations 2844, 3263II, off Alaska Peninsula and Aleutian Islands. 

Biddulphia pulchella Gray, Nat. Arr. 1: 294. 1821. Grev. Trans. Micr, Soc. bond, 

n. s. 10: 25. pi. S.f.J-4. 1862. \Y. Smith. Synop. Brit. Diat. 2: 48.'pi. 44./. 32). 

1856. Pritch. Hist. Infus. etl. 4. 848. pi. 2.J. 56 GO. 1861. Schmidt, Atlas;)/. 11$. 

/. 26'-32. pi. 121. f. 1-2. 1888. O'Meara, Proc. Hoy. Irish Acad. II. 2: 275. pi. 27. 

f. .V. 1875. Van Heur. Synop. 204. pi. ,47./. 1 -.5.1881-1885. Rabh. FI. Eur. Alg. 1: 

310. 1864. De Toni, Syll. Alg. 2: 870. 1894. JCng. & Pr. Pflanzenfam, ln>: 42/. 

54 A-C. 1896. 

Conferva biddulphianaK. Smith. Eng. Dot. 25: pi. 1762. 1807 

Diatoma biddulphianum <ASyst. Alg. 5. 1821? 

Dvnticclla biddulphia Ehrenb. Phys. Abh. Akad. Wiss. lierl. 1841: pi. 2. VI. f. Id. 

1842. 

Biddulphia quinqucloaJam Kiitz. liacill. 138. pi. 10. f. 1. 1844. 

Biddulphia srptmilocidaris Kiitz. liacill. 138. pi. 1'K f. 2. 1844. 

Biddulphia trilocularis Ki'itz. liacill. 138. pi. 2't. f. $9. 1844. 

Biddulphia tramnrm Wigaiid, Hedwigia 2: 45. pi. 7.f. 1$. I860. 

Biddulphia uilifaaciata Wigaiid, Hedwigia 2i 45. pi. 7./. lit. I860 

Biddulphia bifasc.iata Wigand, Hedwigia 2: 45. pi. 7./. 20. I860. 

Biddulphia biddulphiana ISoyer. Proc. Acad. Phila. 1900:694. 1901. 

The question of the substitution of the name Biddulphia biddulphiana (J. E. Smith) 

Boyer.c for the above depends on whether or not the figures given by Smith <( are iden- 

tical with this species. There should be no question of such identity before a 

name like this one. of long standing and adopted in nearly every diatom work extant, 

is discarded. In this case two facts should be borne in mind, first, that this species is 

similar to several other species generally recognized as worthy of separate rank which 

are equally like the figures of J. K. Smith. Such are Biddulphia grundl'ri Schmidt," 

which is not united with this species by either I)c Toni or Hoyer, and Biddulphia 

triflma Ehrcnb./ The second fact is that the figures of J. K. Smith are not those of one 

species. I have, therefore, not followed Hover in making the above specific name a 

synonym under that of J. E. Smith's. 

Tliis widely distributed species is remarkably infrequent in the Pacific dredgings 

examined by me. In none of the following gatherings was it at all abundant. 

Found at stations 2807, 2808. 2920H, 3604.. Galapagos Islands. Hawaiian Islands, 

and Hering Sea. 

« Schmidt, Atlas pi. 172. f .{. 1892. 

i> Op. cit. pi. 167. f. 5-6. 

c Proc, Acad. Phila. 1900: 694. 1901. 

rf J. E. Smith, Eng. Hot. 25: pi, 1762. 1807. 

f Schmidt.. Atlas pi. 118. f. 22-24- 1888. 

t Ehrenb. Mikrog. pi. 19. f. 21, pi. 20. T./. 5J. 1854. {Zijyoceros tuomeyi Bail. Am. 

Journ. Sci. 46: 138. pi. 3.f. J, 4> $• 1844.) 
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Biddulphia reticulata "Roper, Trans. Micr. Soc, Lond. n. p. 7: 14. pi. 2. f. 1.1-15. 1859. 

Moeb. Diat.-taf. pi. 26. f. 1.3-IS. 1890. Oastr. Rep. Voy, ('hall. Bot. 2:102. pi. 26. 

/. 9. ]886. Boyer. Proc. Acad. Phila. 1900: 708. 1901. Van Ileur. Syuop. pi. 102. 

/. 1-2 (not/ 3). 1881. 

Odontclla? rctinrlatn DcToni, Svll. A1%. 2: 868. 1894. 

Typical exam pips (if thin diatom 11 re plentiful in the dredging' to bo cited. For a dis- 

cussion of the con fusion between quadrate specimens of this species and B. dubia 

(Bright.) Clevc. see under th:»t, species. 

Found at si at ion 3696, off Honshu Inland, Japan. 

Biddulphia robertaiana (Grev.) Boyer, Proc. A cad. Phila. 1900: 707. 1901. 

IHcemtmm robertsuinurn Grev. Quarl. Journ. Micr. Sci. n. s. 3: 231. pi. U./. V. 1863; 

Q: pi. 2./. 2. 1886. Moeb. Diat.-lal". pi. 47./. pi. 71./. 22. 1890. Schmidt, 

Atlas pi. / ;f-7 (var.). pi. 82./. 1885. 

This diatom is rather close to the Trircr/tl in m grande form of Biddulphia fonts 

(Ehrenb.) Van Ileurck, both in its general shape and in the line radiating secondary 

markings. Still, the fact that the processes are very obtuse and separated by a hyaline 

area from the reticulation and that the angles are not at all prominent, together with 

the general presence of large spines on the sides, give it an aspect, that warrants its 

separate name. It is quite possible that the first of the Greville figures cited above is 

of ''Trieeratiwm grandc" and his second figure that of the true type. They are very 

dissimilar. The second is at any rale more like the forms classified by me in the 

present species and agrees bel ter with the description given by Greville, except in 

the matter of spines, all my specimens having two stout spines near the margin of 

each of the three sides. It is spoken of by Greville, Schmidt, and Hover as very rare. 

In the single gathering where 1 found it it is fairly abundant. Boyer says: Pacific 

soundings 20° 10' N .. 158° M' \\\. 2,507 fathoms.'' My specimens came from Pacific 

soundings 21° 2i/ X., 157° 09'W., and though the depth is only 570 fathoms, the loca- 

tion is right 011 the edge of a deep plain averaging 2,500 fathoms; this particular 

sounding being just close enough inshore to get the rise of the land from the true sea 

bottom. This if another one of many instances described in this work where a single 

species is very significant of locality on the sea bottom. 

Found at station 2920II, Hawaiian Islands. 

Biddulphia roperiana Grev. Trans. Micr. Soc. Lond. n. s. 7:163. pi. 8./ 11-13. 1859. 

Van Ileur. Syuop. pi. <)!)./. 1881. Schmidt, Atlas pi. !.■:<>. /. 20-24. 1888. 

H. L. Smith, Dial.. Sp. Typ. no. 625. 1874. Boyer. Proc. Acad. Phila. 1900: 700. 

1901. Castr. Hep. Voy. ( hall. Bot, 2: 106. pi. 2C,.f. 4. 1886. 

Pl.ATK XTA'I, FKiVttK 2. 

Odontella roperiana De Tom, Svll. Alg. 2: 8ti8. 1894. 

It is also possible, as suggested by Boyer," that Hidtfulphia {Odontella) ducujem Grun. 

and Triceratium (Odontella disritjem var.'.') c<di/orn>cn/n Grun.'> might be classed as 

synonymous with the above; but without more light than these two figures afford I am 

unwilling to agree to the suggestion. As has been staled under Bidditl phut fdnnrdnii 

Febiger. I find that li. obtuso <. Kiilz. .1 Iialfs, as figured in Van Hcurck* agrees better 

with that, species than with this one. though De Toni favors the idea of this species 

being a large form of Kiitziiig's species. As to that matter I have much doubt, about 

there being any close similarity between these species independent of the relation of 

Van Ileurck's figures. De Toni follows the reference to Van Hcurek's figure with the 

remark, "Odontella roperiana (Grcv.) videtur forma major huju.s speciei," but lie gives 

« Proc. Acad. Phila. 1900: 700. 1901. 

& Van Ileur. Syuop. pi. 10$. f. U. 11. 1881. 

<■ Op. eit, too./. 11-14. 1881. 

De Toni, Syil. Alg. 2: 863. 1894. 
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separate rank to Kutzing's and fireville's species. Grunow° says, under Ji.nbtum 

(Kiitz.) Grun.: "Hierher seheint inir aim gros^e Form Bifid. roper iana Grev, zu ge- 

horen." Grunow here incorrectly credits the inclusion of Kutzing's pperies 111 

Biddulpliia to himself, an error repent etl by Schmidt.'' It was previously so classed 

by Kails.<"■ I think it is on the whole best to do as Van lleurck and T)e Toni have done, 

notice the resemblance between Kiitzing's and (ireville's species, but keep tliem 

separate. The same will be true ni' the synonym of K ill zing's species, Odontella bid- 

dulphi(ndfK\\"]^a\u\.<i A new variety is here figured. 

Found at. stations 3004, 3688II, 371211, liering and Oklmlsk seas. 

Biddulphia scutellum Mann sp. nov. Platk XLVIT, figure 3. 

Valve an elongated oval, t be surface evenly convex except for a, circular central 

area, as wide as the valve, this flat <not concave); markings of the central area, 

* 

line beading in radiating rows from Iwn approximate foci; of the rest of the valve, of 

similar heading in rows running ehielfy parallel with the long axis of the valve; in 

addition to this beading, minute pointed processes scattered evenly over the entire 

valve, a^ in valves of if. edtrardsii Febiger; the two processes, short, broad, and circu- 

lar, close to the ends of the valve. 

Length of valve, 0.152 nun.; width of valve, 0,058 nun. 

Type in the U. S. National Museum, No. 590139, from elation 2844? off Aleutian 

Islands, July 28, 1888; 54 fathoms, bottom of gray sand. 

The nearest species to this one is Biddnlphln nhiitm (Kiitz.) Ralfs, in the doubtful 

figure of it given in Van lleurck,* which, as before slated, is somewhat newer to B. 

edwardsii Febiger, This fact, taken in connection with the presence of tine spines 

scat tered over my specimens similar to t hose on li. edwardmi, makes it possible that 

both this species and the forms figured in Van lleurck are extreme varieties of 

Pebiger's species. On the other hand, both may be representatives of a separate 

species. My specimen differs from that figured by Van lleurck in having no concavity 

at the center, in the size of the heading, and in lhe central area being the full width 

of the valve. 

Siddulphia setigera (Rail.) Mann. 

Trieeratium spinonvm [tail. Am. Journ. Sci. 46: 130. pL *3./, 12, 1844. Pritch. 

Hist. Infus. ed. 4, 80S, pi. ti./. 7.v. 1801, Schmidt, Atlas pL <S'7./ 2-6^ 7, 13-15. 

1885. 

Trieeratium seJigerum llail. Smithson, Oontr. Knowb 7: 11./. &>- 1854. 

Trieeratium arm alum Roper, Quart. Journ. Micr. Sci. 2:283./, /. 1854; 4:274, pL 17. 

/ U-12. 185*5. Moeb. I)iat.-hiL />/. 9.J\ 9-lJ. 1890. \Y. Smith, Synop. BriL 

Diat. 2:87,1856. (leve, Rih. Kv. Vet. Akad. Hand!. 5 : 15. 1878. Castr, Rep. 

Voy, <"hall. Hot, 2: 109, pL A'. / J. 188(1. 

Triceratium serratum Wall. Quart. Journ, Micr, Sci. 6: 24:1. pL 12* f* 1-3. 1858, 

Pritch, Hist, Infus. ed, 4, 855. I8*>1, Moeb. ]>iat.-(af. pL ltt.f* 1-3. 1890, De 

Toni, SylL Alg, 2: 973. 189!, as synonym of Amphitetras. 

Biddulphin spi-nom Hover, Hroc. A cad. Phila, 1900: 70!!, 190L 

From the above are excluded some forms united bv other authors. The variety 
» *.r 

named ortiafn by (irove & Sturt ) is not :it ;ill like thi^ species, bill is nearer Triceruiium 

ornaluin Shadb., us the authors suggest. Hut it possibly represents a new species. 

a Grun. Reise Novtiru. Hot. 1: 12X. IS70. 

ft Schmidt, Atlas pi. ,i0. I8HS. 

c Pi itch, lli.st. lnJ'us, ed. -1. H4S. 1S(J1. 

<1 Iledwigia 2: J5. pi. 7. m. 18<i0. 

f Van Ileur. Hynop. pL too. j\ 11-14. 1881. 

/Journ. Quek. Micr. Club II. 2: 32S». pi. JO. 188(5. 
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Tnceratium tnducUjhtm Bright.a has long-attenuated processes, delicate reticulation, 

and a strikingly distinct border. Halt's, Do Toni, and Buyer unite it with the above, 

but Schmidt and others consider them distinct. I agree with this latter view, i also 

exclude? T. frileus Ehrenb.,'' which Schmidt« looks upon as synonymous with T. spi- 

nosum Bail. The resemblance is not worth considering. Grunow's claim that 

T. spinomm Bail, is only a triangular form of Bitldulphut yranuhtla Roper is e(jually 

untenable. The borders are very di fferent, and the whole build of B. (jranuhtta, 

especially its reticulation, is much liner and more delicate than in T. npinosam. 

As the inline liiddu!phut spitwsa has been applied by Greville'* to a. quite different 

diatom and as I consider Grunow's assignment of this species of Oreville's to Denti- 

cella e to be made on inadequate grounds, (he original specific name of Bailey is pre- 

empted, and the choice lien between Bailey's T. $eti(ienun and Roper's T. armatum. 

Both were published in 1854; but as Bailey's article appeared in February and Roper's 

somewhere near the close of the year. I have selected the name assigned by Bailey. 

My form is a large and elegant variety of I his variable species. It shows a distinct 

inner triangular area symmetrical with the outer triangle, its reticulation showing no 

radiation; but outside of this triangle the reticulation is radial, running vertically to 

the edge, while a few rows of the network form broad lines running from each apex of 

the inner t riangle lo I he base of each horn-like process in the angles of the outer tri- 

angle. No suture exists between these various portions of the valve, but the pattern 

is made very evident by the arrangement of the reticulation. 

Found at station 2807, Galapagos Islands. 

Biddulphia ahadboltiana (Grev.j Mann. 

Tnceratium ? gibbonum Ilarv. A Bail. Proc. A cad. Philu. 0: 181. pi. 9. f. 32. 1853; 

7 : 430. 1854. Schmidt, Atlas pi. SO. J. i-i-t.5, 17, 21. 1S82. 

Triceratiutn orbirulatum Khadb. err. (let. Bright. Quart. Joum. Mier. Sci.4: 27(>. pi. 

17. f. 10. 1856. 

THceratiu»i shatlbollinnitn). Grev. Trans. Micr. Soc. Loud. n. s. 10: 28. !8(i2. Van 

Hour. Synop. pi. 10 S. /. ,r>-7. 1881. Schmidt, Alias pi. SO./. 1H-J0. 1882. Do 

Toni, Syll. Alg. 2: 5)54, 181)4. 

Triceruthun elongatum Gruu. in Schmidt, Adas pi. So. f. u. 1882. 

Lampriscus kiltoni Schmidt, Atlas pL So./. 11. 1S82. 

I think there is sufficient ground for rejecting Tricenilitim orbiciilatuni Shadb. in 

conm^ction with this species. Greville explains with care f that Brightwell confused 

another form with the original T. orbiculatuiu of Shad bolt. This is borne out by 

Shad bolt's description and figure,</ the figure being reproduced by Moebius.ft Shad- 

bolt mentions no spines, and they are omitted from the figure by Tuflin West, which 

clearly argues they were not there. Il is true, as Boyer > has pointed out, that Bright- 

well's species may be with or without spines, a statement that I can confirm. But 

though Bright well's specien may resemble Shad bolt's in not having spines, that does 

not mean that Shad bolt's species resembles Brightwell's further than in this negative 

quality. Greville, in conferring the name shadbvllianuiti on the misnamed species 

of Brightwell, clearly emphasizes their differences and KalfsJ repeats this distinction. 

« Quart. Journ. Micr. Sci. 1: 248. pi. 4./• J. 1853. 

A Elircnb. Mikrog. pi. 10. f. IS. 1854. 

c Schmidt, Atlas pi. 87. J. 18. 1885, 

d Trans. Micr. Soc, Lond. n. s. 13: 0. pi. l.f. •i. 1865. 

f Denkschr. Akad. Wicn 48-: 58. 1884. 

/Trans. Micr. Soc. Lond. n. s. 10: 28. 18(52. 

9Trans. Micr. Soc. Lond. n. s. 2: 14. pi, 1./. 0. 1854. 

AMoeb. Diet.-taf. pi. -i.J. />'. 1890. 

i Proc. A cad. Phi la. 1900: 710. 1901. 

j'Pritch, Hist. Infue. cd. 4. 853. 1861. 
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Certainly so capable a delineator of the Diatomaceae as Tuffon West, would not figure 

Shad holt's species so differently from BrightwelFs, in th<? matter of eellulation, if they 

were specifically near enough to bo united. We can, of course, go only by the figure 

and description and by the opinions of (ircville and I talk; but, in the absence of type 

material to examine, I consider it best to drop Shad boll's species out of this category 

and unite the other forms above enumerated under the name given by Greville. 

Found at station 3(598, off Honshu Island, Japan. 

Biddulphia subjuncta Mann, <p. m>v. Platk XLVI, ftoi-rk 4. 

Valve square, the angles rounded and tho sides slightly concave; marking of large, 

flat bosses, oval or subsquare, radially arranged from the center, which is without 

hyaline area; central portion within a circle, one-half the diameter of the valve, flat, 

thence the valve slightly convex to the bonier; the four processes set at tile extremity 

of the rounded angles, bread. nearly sessile, with heavy investing rings and tipped to an 

angle of 45° t<> tho surface of tho valve; each bead punctate with a strong central dot. 

Width of valve, 0.0(5:1 nun. 

Type in the I . S. National Museum, No. 590140, from station 2808, Galapagos 

Islands April 4, 1888; 034 fathoms, bottom of coral sand. 

I am compelled to name this diatom, but do so reluctantly, it is one of a variable 

group already including many close species, which will need eventually to be revised 

and condensed when subsequent intermediate forms are discovered. At such time 

this species should probably disappear. In general markings it, is like Triceratium 

biqiiadratum Jan.," except fur the unimportant difference of a circular instead of a 

quadrate arrangement of the central portion of the valve, a character made prominent 

in the name given by Janisch. But in addition to the minor differences in marking, 

the processes at the angles are very bread and sessile, like those figured in T. elegam 

Grev.,& a phase of (ireville's species in rather too wide contrast to his own represen- 

tation. My specimen is, on the whole, nearest. t«> an unnamed figure of Schmidt's,^ 

Biddulphia turgida (Ehrenb.7) \V. Smith, Synop. Brit. Diat. 2: 50. pi. 62./. 384. 

185(5. Koper, Trans. Micr. Soe. Lond. n. s. 7: IT /;/. j. f. 24. 185!). Van Heur. 

Synop. 20f>. 1885. Boyer, Proc. A cad. Phi la. 1900: 7JJ. 1901. 

Denticella lunjidu IChrcnb. Ber. Akad. Wiss. Berl. 1840: 207. 1811? 

Cerataulus hwjidus IChrenb. Ber. Akad. Wiss. Berl. 1843: 271. 1844. Bail. 

Smithson. Contr. Know]. 2*: %9. pi. ,i.J. ,Hi-'7. 1851. Pritch. Hist. Infus. ed. 4. 

846. pi. ti.j. 18(51. Schmidt, Atlas pi. Ito.f. U-14, pi. 110. f. 1-3.1888. Oastr. 

llep. Voy. ('hall. But. 2: 101. pi. Hi. f. <;r <s\ 188(5. Uabh. FI. Cur. Alg. 1: 313. 

1864. 

Odontdla tun/ida Van Ileur. Synop. pi.1- i. 1881. DeToni, Syll. Alg. 2: 804. 

1891. 

The specimens found at station 309411 are quite small and wholly destitute of the 

two long spines. 

Found at stations 3(59411, 371211, Okhotsk Sea. 

ISTHMIA Ag. 

Jsthmia 0. Ag. Oonsp. Dial. 55. 1832. ICfirerib. Infus. 208. 1838. Kills:. Bacill. 137 

1844. W. Smith, Svnop. Brit. Dial. 2: 51. 185(5. Clove, Bih. Sv. Vet. Akad. 

ITandl.ln: 10. 1ST 3. O'Meara, I'roc. Hoy. Irish A cad, II. 2: 279. 1S75. Pritch. 

Ilist. Infus. cd. 4. 851. 18(51. Do Torn, Syll. Alg. 2: 833. 1891. Vail Jleur. Treat. 

Dial,. 451. /. 17.'). 189(5. 

<> Schmidt, Atlas pi. .'AV. f. J(. 188(5. 

& Schmidt, Atlas pi. 10-11. 188(5. 

cTrans. Micr. So<\ Lond. n. s. 14: 9. pi. d-'i. 18(5(5. 

<l Schmidt, Atlas pi. !>n. f. :!■ I. 188(5. 

:il71 :s—voi. io, j(T r»—07 7 
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IHaloma D 0., in part; Lyngh. Hydro. Dan. 181. 1819. ('. Ag. Syst. Alp. 0. 182-1. 

Bitlthil pit in S. F. Gray, Nat. Arr. 1: 294, 1821, in par). 

Jsthniiella Clcve, 15i.li. Sv. Vet. Akad. Ilandl, l13: 10. 187:). De Toni, Syll. Alg. 2: 

834. 1894. 

The restriction ot the above genus by Cleve (see above) to the single specie*, I. obli- 

quata (J. E. Smith.) Ehrenb., (I. nerrosn Kiitz.) and the forming of a new genus, 

Islhimclla, tn include the species destitute of ribbing is wholly unwarranted, and has 

been followed by no one but De Toni in his Sylloge Algarum. 

Tttthmm obliquata (J. li. Smith.) Ehrenb. Infus. 201). pi. 10. f. 5. 1838. Halts, Ann. 

Mag. NT;»t. Hist. 12: 272. pi S.J. 2. 1843. 

I&thmio nervosa Kiilz. liacill. 137. pi. 1U.J. 5. 1844. \V. Smith. Synop. Brit. Diat. 

2: 52. /)/. •{/. 1X51). Rabh. I'tein. 1: i). pt. 4. /• !>!. 1 SCiii. O'Meara, Proe. Koy. 

Irish A cad, 11. 2: 27!). pi. 7.-7. 1875. II. L. Smith. Hp. Dial. Tvp. no. 200. 

1874. Sclnnidt, Atlas /)/. J.io. f. 1-ti. 1888. Pritch. Hist. Infus. ed. 4. 851. 1801. 

Van lleur. Treat. Diat. 452. pi. .14-f. 891. 1801. Grim, in Fenzl, Reise Novara 

Hot. 1: 102. pi. lA.f. 21. 1870. 

Conferva obhfjuulu J. E. Smith, Eng. Hot. 26: pi. 1809. 1808, in part. 

Diatom a obliquatum Lyng. Hydro, Dan. pi. 02. 1819, in parl. ('. Ag. Consp. Diat. 

55. 1832. 

Jslhmia nbhqvntn C. Ag, Consp. Diat. 55.18X2, in part. Kiitz. Linnaea 8: 579. pi, 4. 

f. 5». 1833. 

Ehrenberg" was the firs I, to separate the then single species of lsthmia into two, to 

the iirst of which, corresponding to what Ktit zing subsequently called I. nervosn, he 

gave the original specific name ohJifjuata. & To the second he gave the name enrrris. c 

The name obUqmttn, though recognized by some writers/ was generally dropped in 

favor of the more descriptive name of Kiit/.ing. lioyer, in attempting to reinstate 

ohliquata, has done so at the expense of Ehrenberg's eiwn is, an arrangement quite 

impossible in view of Ehrenberg's descriptions and figures. Kill zing's iiervos« not 

having been proposed until 1844/ 

It is remarkable how few specimens of this common marine diatom were met with in 

the dredgings and soundings examined for this report, especially as. on account of its 

large size and massive structure, it could not have been overlooked. 

Found at stations 28-14, 2848. 2851. 320011, 1013IE 153011. south of Alaska peninsula, 

off southern California and Honshu Island, Japan. 

HEMIATJLUS Ehrenb. 

Tfemifinhut Ehrenb. Her. Akad. Wiss. Deri. 1844: 109, 203. 1845; Mikrog. pi, Sfi.f, 43, 

Char, emend. ILeib. Erit, Overs. Danske Dial. 22,43. 1803. Grcv. Trans. Micr. 

80c. Lond. n. s. 13: 27. pi. ■{./. -r Id. 1805. De Toni, Syll. Alg. 2 : 830. 1892. 

Van lleur. Treat. Diat. 455. /. 1890. Of. H. L. Smith, The Lens 1:89. 

1872. and (irun. Denkschr. Akad. Wien 482: 00.1884. lioyer, Proe. Acad. Phi la. 

1900: 738, 1901. 

Corinnn Heib. Krit. Overs. Danske Diat. 22, 53. pi. S.f. S. 1803. 

Trinucria Heib. Krit. Overs. Danske Diat. 22, 50. pi. <>./. 7. 1803. Witt, Verh. Rubs. 

Min. (les. II. 22 : 34. ]>l. li. J. 1 11. 1880. De Toni, Syll. Alg. 2 : 854. 1894. 

a Ehrenb, Infus. 209. 1838. 

&Op. cit. pi. !<>■/■ -5. 

f Op. cit. pi. 76'. f. (!. 

d Haifa, Ann. Mag. Nat. Hist. 12: 272. 18(3, Lagcrst. Hih. Sv, Vet. Akad. Handl. 

lu: 16. 1873. 

, < Cf. Boyer, Proe. Acad. Phi la. 1900: 088. 089. 1901. 
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Rabh. Fl. Fur. Alg. 1: 317. iSfil. Grun. Denkschr. Akad. Wien 48-': fi7, 1884, 

Truan & Witt, Diat. Hayti 21. 1SS8. 

A"olium lit it) Krit. Overs, Danske Dint. 22, 52. pi. 4./. 10. 1H(53. (irun, Denkschr. 

Akad. Wien 48-: fifl, pi J./. 67. I8KL be Toiii, SylL Alg. 2:8(>0. 1804. Rabh. FL 

Eur. Alg, 1: 319, ]8fi4. 

The original genus of Ehrenberg, though practically restored hy Van lleurek I>y 

the inclusion of the three genera separated from it hy Ileiberg, contained some forms 

that would now be classed elsewhere. Thus //, antarctiea Ehreub/' is probably a 

Biddulphia. The grounds advanced by l lei berg for dividing tin; genus are of the most 

trivial character. As (Jrunmv points oui^ Trinacria and Soliumare merely triangular 

an<l quadrangular examples of Ilemiauhis; while (oriniui differs simply in its frus- 

tules appearing wedge-shaped in zonal view. It may tie added that certain species of 

Trinacria are indistinguishable from members of [lie loose genus Triceralium. The 

close relation of all these forms to the genus Biddulphia is evident: a fact strikingly 

illustrated by comparing lli'tniatthix pohjiuorphtts Grunt with liuhhilpkia clajantula 

Grew The genus Ploiaria Pant., represented by the single species, P. pcUmfonuis 

Pant./' has great resemhlamx^ to liemiaulus in the valval view; but when seen from 

the zonal view its somewhat concavo-convex form and its apices unprotruded and des- 

titute of any spines, make its union here unnecessary. 

Hemiaulus polycystinorum Ehronb. Mikrog. pi. 3tL /. 4Ja-d. 15S54; Per. Akad. 

Wiss. Herl. 1855: 299. 185ti; Phys« Ahh. Akad. Wiss. lierL 1876 : 52, pi. i./. 

12-15. 1870. Grun. Denkschr. Akad. Wien 48 : (io. pL 4,f,4^ 4o* 1884. Schmidt, 

Atlas pL 1889. Pritch. Hist. Infus. ed. 4. 851, 18lil. De Toni, SylL 

Alg. 2: 849. 1894. Hover, Proc. Acad. Phila. 1900: 740, 1901. 

liemiaulus antarctican Weisse in Witt, Verb. Russ. Minn. Ges. 1L 22: 3J). pL 6,f, 

1-J. 1 HHfi? not Ehronb, 

Found at station 4029H, Bering Sea. 

PLOIARIA Pant. 

Ploiana Pant, Ueitr. BacilL I'ng. 2: SL /;/. *h\J\ 4U4^ 18X9, I)e Toni, SylL Alg. 

2: 8ii0, 189L Van Heur. Treat. Dial. 457. f. I89f). Hover, Proc. Acad. Phila. 

1900: 741. 1901. 

Jfemiaulus Ehrenb. in part; Pant, lleiir. Ilacill. 1: 50, p{. i'hj. . 1S8C. 

The separation of this genus from Hemiaulus appears to me justified. The single 

species at present known differs from any species of Hemiaulus in several respects. 

In the zonal view the frustule is strongly concavo-convex and the apices are destitute 

of vertical projections tipped with a claw. The center of tin* valve on one side is 

raised inloa strong dome almost or en( irely wanting on the other valve. In the valval 

view this central area is seen to be unscparatcd from the rest of the valve by rectangu- 

lar boundary lines, such as appear in the similar form of Hemiaulus, known as Corinna 

erravntn Ueib+ So far as I know, the ^enus is exclusively fossil, and 1 have heard of 

no eases where the frustules occur in connected scries, as they do in Hemiaulus. 

Ploiaria petasiforcnis Pant. Beiir. Barill. I'ng. 2: 81, pL }0>\ fo.5. 18S9. De 

Toni, SylL Alg. 2; 8fi0. LS94. \an IIem\ Treat. Diat. 457. /. 1S9(J. Dover, 

Proc. Acad. Phila. 1900: 742. 1901. 

IleitiifUthtH pctaxifonnis Pani. Peiir. Pacill. I ng, 1: 50. pL 1886. 

Found at station 402911, Bering Sea. 

" Ehrenl). Mikrog. pi. L XXJ,j\ i-i Jo. A'XILf, t<~>. 1854. 

h Denkschr. Akad. Wien 48": fX). 1S84. 

c Schmidt. Atlas pL 14-i-f- M- and pL 10, 

d Pant. Beitr. ItacilL I ng. 2: 84. pi. 403, -#0.5. 1889. 
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TERPSINOE Ehrenb. 

Terpxinoe. Klin-rib. Phys. Abb, Akad. Wiss. licrl. 1841: 402. pi. 3. IV. f. 1. VII./. 

30. 1843. Kiitz. Barill. 11JS. pl,3o.f. 74. 1844; Sp. Alg. 119. 1849. Pritch. Hist. 

Infus. t'd. 4. 859. pi. H.f. 47. 18(11. (irun. in I'Vn/.l. Reise Xovara Hot. 1: 23. 1870. 

De Toni, Syll. Alg. 2: 894. 1894. Hover, Proc. Acad. Phila. 1900: 732. 1901. 

Pkurofksmiitm Kiitz. Hot. Zeit. 248. 1X4(1. De Toni, Syll. Alg. 2: 890. 1894. Kutz. 

Sp. Alg. 115. J849. 

Tetrayramma Hail. Smithson. Conlr. Knowl. 7: 7./. /. 1854. 

Jli/droncra Wall. Quart. Journ. Micr. Sri. 6: 251. pi. 13. 1858. 

TrireratUnn Ehrenb. in part; < leve, Hih. Sv. Vet. Akad. Handl. 18': 21. pi. O.f. 75. 

1881. 

This genus, though allowing marked similarity t<» both Anauhis Ehrenb. and Por- 

peia Hail. and. therefore', more remotely to liiddulphia Gray, is clearly distinct. Its 

identity with the three genera enumerated in the synonymy is generally recognized, 

though l)e Toni and a few others preserve the separate rank of Pleurodesmium and 

ilydmsera. In regard to the former it is sullicient to note that the only striking differ- 

ence is its liner beading of the middle band (zonal view) and coarser heading of the 

lateral bands, and we lind in T. intermedia (irun., an otherwise typical T. mH idea, the 

heading of I'leuroiksminin brebixsou it Kiitz., so thai, as Cm now says," the two genera 

are certainly the same. The genus Tetragranuna was made on such insufficient dis- 

tinctions that Uailev himself afterwards abandoned it. ft Ilvdrosera even in its usual 

triangular form shows the music notes and all the characteristics of Terpsinoe. 

Terpsinoe music a IChrcnb. Phys. Abh. Akad. W'isx. lierl. 1841: 402. pi. 3. IV. f. 

/, VII. J. 30. 1843; Mikrog. pi. 34. V. A, f. 10, VI. A. f. ,S-X* VI. B.f.2. 1854. 

Kiitz. Hacill. 128. pi. 30. f. 14. 1844. Pritch. llist. Infus. ed. 4 . 859. pi. ll.f. 47. 

1801. L, W. Hail. Best. Journ. Nat. Hist. 7 : 340. pi. H.f. 54-53. 1862. Griff. & 

Henf. Alicr. Diet. ed. 4. 759. pi. 19. f. 33, pi. 45. f. 10. 1883. Wollc, Diat. N. A. 

pi. 01. f. (i, 13-15. 1890. De Toni, Syll. Alg. 2: 894. 1894. Royer, Proc. A cad. 

Phila. 1900: 732. 1901. Schmidt, Atlas pi. 199. f. 9-13, pi. 200. f. 7-S. 1895. 

II. I,. Smith, Sp. Diat. Typ. no. 590. 1874. 

Tctnujmmma ammvana Hail. Smithson. Conlr. Knowl. 7: 7./. 1. 1854. 

Terpsinoe jaranennu Ehrenb. Mikrog. pi. 34. Vlll.f. Id. 1854. 

Terpsinoe amcrieana J tails in Pritch. Hist. Infus. ed. 4. 859. 1 SCI. (irun. in Fenzl, 

Iteise Novara Hot- 1: 23. 1870. Schmidt, Atlas pi. 400. f. 9-13. 1895, I)e Toni, 

Syll. Alg. 2: 895. 1891. Hover, Proc. A cad. Phila. 1900: 734. 1901. 

Trrpsinoe magna Bail. Host. Journ. Nat. Hist. 7: 340. pi. ,S.}(>'. 1802. AVolle, Diat. 

N. A. pi. (H.f. 7. 1890. De Toni, Syll. Alg. 2: 890. 1894. 

Terpsinoe tetrayramma Hail. Hos(.. Journ. Nat. Hist. 7 : 340. pi. A.f. 50-51. 18(12. 

Wolle, Diat. N. A. pi. 61. f. .s' 9. 1890. De Toni, Syll. Alg. 2: 890. 1894. 

Terpsirine■minima Hail. Host. Journ. Nat. Hist. 7:340, pi. X.f. 54. 1802. Wolle, Diat. 

N. A. pi. (H.f. 14 (poor). 1890. 

Terpsinoe intermedia (irun. Denkschr. Akad. Wien 4859. 1884. Kain & Scluiltze, 

Hull. Torr.Clul) 16: 209. pl.93.f. 4. 1889. Schmidt, Atlas pi. I'JS. f.(!5. 1877; pi. 

199. f. 1-X. pi. 400. f. 1 C>. 1895. Hoyer, Proc. Acad. Phila. 1900: 733. 1901. De 

Toni, Syll. Alg. 2: 895. 1894. 

Terpsinoe japoniea Ehrenb.: De Toni, Syll. Alg. 2: 895. 1894. 

It may also he necessary to consider llydroscra triquelea Wall.' as merely a triangu- 

lar variety uf this species, in which case the following would also belong here, as they 

n Denkschr. Akad. Wien 48-: 59. 1884. 

ft Host. Journ. Nat. Hist. 7:340. 1802. 

('Quart. Journ. Mirr. Sei. 6: 251. pi. 13. f. 1-0. 1858. 
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are synonymous with //■ triquetra: IL cmuprc&sa WalL/f //. vtauritiana lierger,'* If. bor- 

yana l\uil,.<- Trarraliuni javanivum Cleve, d Bui there is doubt wh^llifT these belong 

here. They would be very widely divergent varieties, and il seems best to leave tliein 

in a combination by themselves under the specilic name friqttetra. T. ( Plcurorfesmiiou) 

hrchissonii lviitz,, though an evident Terpsinoe, is also in strong enough eon I rust to 

stand specifically. I have based this conclusion on a careful comparison of the two 

species in H. L. Smith's type no. 388 yP. hrelmsonii) and no. 5JI0 { T. musiva) and on 

the agreement of these willi the figures of Kali's in Fritchard's Ilislory of Infusorial 

Found at station 2807, Galapagos Islands. 

PORPEIA Bail, 

Porpeia Bail,; Priteh. Hist. Infus. ed, 4. S50, j>h b%L Rabh. FL Eur. Alg. 1: 

315. 1804. Orew Trans, Micr. S(x\ bond, tl s. 13: 512. pi. fi. /, 1805. De 

Toni, Sylb Alg. 2: 8f):b 1802, Van Heur. Treat, Diat. 477, 208, Buyer, 

Proe. A cad. Pliila. 1900: 731. UK) I, 

This genus is a connecting link between Biddulphia Gray and Heiniaulus Ehrenb. 

Its difference from the former is largely a matter of greater massiveness of fruslule and 

the internal septa; its difference from the latter is in the absence of straight or curved 

spines at the ends of its processes and in its septa. In fact, a study of the zonal view 

of these genera will show how little is needed to turn one into the other. Schmidt in his 

Atlas / has figured a species which, as he says, is highly interesting, aHemiaulus-Porpeia 

with a rudimentary curved spine at the end of each process. Or, if we Like figure 42 

of the same plate and broaden laterally its central elevation till it presses on the two 

processes, we have a Porpeia, and the two sutures between the central area and the 

processes reproduce exactly the septa of Porpeia, But though this genus could in a 

broad sense be united with either of the other two, lleuiiaulus could not be included 

in Biddulphia without abandoning entirely our present conception of ii. For classi- 

fication it is, therefore, certain!v best to retain this genus, as is universal! v done. 

Porpeia quadriceps Hail.: Priteh. (list. Infus. til. 1. S50. pi. 6'./. c. |S(H. Van ITeur. 

Svnop. pi. 95bis. f. U-l-i. I SHI, (iivv. Trans. Micr. Soc. Lond. n. s. 13: -'y2.pl. 

(>./. IS-19 (pi. 8. f. hi doubtful). ISGfj. Sch mult. A this pi. JS, 4 <iSS!). 

Van Hour. Trent. Diat. 477. 1890. DeTtmi, Svll. Ahj. 2: 8f);f. I AM. Mod). Diat.- 

taf. pi. 67. f. IX-H*. (pi 67?. /. hi doiiht fnl». I SSI. W'ollc, Diat. N. A. pi. M. /. 

25 (f. 30 (lulll>tfill). ISM. Hover, Proc. A cad. Pliila. 1900: 7UI. 1001. 

Porpeia (puulnila Grew Trans. Micr. Soc. Lund. n. s. 13: 53. pi. 6\ f. ,'Ah 1865. 

Much. Diat.-laf. pi. 07./. JO. IKM0. I)c Trnii, Syll. Alg. 2: 8(J3. 185)4, Van Ileur. 

Synop. pi. Itobw.f. 15. IS81; Treat. Dial. 477./. J0H. 18!N>. AVolte, Diat. X. A. pi. 

M.f. X:h 1890. Dover, Prue. A cud. Phila. 1900: 7)?2. 1901. 

Porpeia ornata Grev. Trans. Mit*r. Soc. Lond. n. s. 13: 5o. pi. fi.f. '.I. I SIi;>. Moeh. 

Diat.-taf. pi. 67./. -il. 1890. De Toiii. Syll. Al^. 2: 8i)4. ISSM. 

Porpeia robust a Tnian & Wilt, Diat. 1 layti IS, pi. ,S. f. J,J. J880? De Toni, 

Syll. Alg. 2: S!M. I SIM. 

Porpeifi 'ti flt tii Sclitnidt. Alias j>I. f. .>,v. 1SN!>, 

1 think Schmidt <1<ics rightly in cninhininir 11is lumirrn liijiires active cited under 

this single species. Tliev practically aiv ideinn al; li^ure-17 is what lirevilh* calls P. 

quutiraUi. and his I inures 5 land 5(> are (ireville's P. funtihi. Kill 1 can see m> reason 

«Op. cit. 2~r2. pi. 14. f. 7 !!. 

b Le Diatomiste 1: 31. pi. :>l, pi. s. IS!H). 

c Pant, lleitr. liacill. L'n^. 2: 82. pi. -in./. -U-i. 188!). 

Dili. Sv. Vet. Akad. llati<ll. 18"': 21, pi. (!./. 7.j, 188L. 

e Ed. 4. 850, pi. U./. 47. 18(il. 

/ pi. L'a /. o7. 
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for the .separation by Schmidt, of his P. injlexa. There is but little doubt of P. rohusta 

belonging here; the slight difference in beading amounts to nothing, aw this s]>eciem 

is most variable in that respect, and the lighter and more curved septa appear to me 

unimportant. 1 have, however, followed this synonym with a question mark. 

Found at station 2S07, Galapagos islands. 

HEMIDISCUS Wall* 

Hemidiscus Wall. Trans, Micr. Soc, bond, n, s, 8: 42. pi. $.J\ *1 f. 18(50. Pritch, llist. 

Infus, ed. 852, 18(il, 

Euodia Hail,; Pritch. Hist. Infus. ed, 4. 852. ISfiL Babh. Fl. Kur. Alg, 1: 317t 

18(54. Castr, Rep. Vov. Chalb But. 2: 148, 188(1. Van He nr. Treat. Diat. 538, 

]89fi. I>e Toni, Syll,\\lg. 2: 1321. IWI4. II. L. Smith, The Lens 1: 92, 1872. 

Dirhomrix Khrenb. Phys. Abb. Akart. Wiss. Herl. 1861:21)4. 1802; 1872: 2(55. 

pi. <>,/. ,s\ 1873. 

Palmeria Grew; Grew Ann. Mag. Nat, Hist. III. 16: pL ,'L /. 1-4. !8I>5. Van 

Ileur. Treat. Diat. 5X8,/, 2S(iw 1890. H. L. Smith, Sp. Diat, Typ, no. 387. 1874. 

Goniothcrium Khrenb. Mikrog. pL X VIIL /, 1831, in part. Griff. & Henf. 

Micr. Diet. ed. 3. 347, pL -l-.f. /A\ 1875. 

Most diatomists have retained the name Kuodia liailey, notwithstanding the fact 

that Hemidiscus of AYallich is a year older. Besides this objection to the name there 

is a still stronger one in the fact that t he name Kuodia was used by Forster in 1770 

for a genus of flowering plants of the family Rutaceae. That Kuodia Bailey and Hemi- 

discus Wall, are synonymous is certain, the only mark of distinction being the pseu- 

donodule observed near the ventral margin of the valve by Wallich. As Haifa remarks,# 

this mav have been overlooked bv liailev; or, as is more likelv, it, wiis absent from his V h * ¥ r 

specimen. It is not infrequent to find the same forms with or without the pseudo- 

nodule, or to find a complete frustule with one valve hearing a pseudonodule and the 

other lacking it. It is also impossible to hold Greville's Palmeria as a separate genus. 

The indefinite hyaline central area is vhe only real difference it possesses, a charac- 

teristic too trivial to warrant its separation, on the same basis we should have to 

divide many other genera, such as Coscinodiscus. The other quality claimed for 

Palmeria, namely, fine submarginal spines, with lines from these running radially to 

the center, fa not at all peculiar to 0roville's specimen, Wallich refers to the mar- 

ginal processes as "marginal punrta" and figures them oil the dorsal side. A careful 

examination of Greville's Palmeria in the excellent specimens of II. L. Smith's 

type slides no, 387 convinces me it is without the distinctions necessary for separate 

generic rank; though it should be classed as a separate species, viz. Hemidiscus hard- 

wianianus (Grew) Mann.b On the other hand, it should be here noted that the strik- 

ing build of the members of this genus leads to the too easy conclusion that all 

cuneiform frustules bearing a reasonably close resemblance jo the original species, 

Hemidiscttn ctrneifonnis Wall,, must be mere varieties of it. Of course such a conclu- 

sion would be no more justified than to look upon all circular diatoms covered with a 

delicate, radially arranged network of hexagons as varieties of Coseinodi^ifi mdinhtst 

Ehrenb. I have, therefore, below given to two specimens found by me the separate 

specific names bestowed by Castracane. although their general similarity to Wallich'w 

original form is apparent. 

Hemidiscus cuneiformis Walk Trans. Micr, Soc, Lond. n. s, 8: 42. pL 3. /. 3-4 

18(50. Much. Diat.-taf pi. J/,/, ->W- I8!M). Pritch. Ilist. Infus. ed. 4. 853. pL €k 

r t4. 1S«K 

"Pritch, Hist. Infus, ed, 4, 853, 1801, 

b Euodia hardmaniana (Grey.) H, L. Smith; Hab. Cat. 132. 1877, 
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Euodia 0i6&aBail.; Pritch. Hist. Infus. ed. 4. 852. pi. S.f. 22. 18(11. II. L. Smith, 

Sp. Diat. Tvp. no. 101. 1874. Rabh. Fl. Eur. Alg. 1: 318. 1804. DeToni, Svll. 

Alg. 2: 1:125. 1804. Van lleur. Treat. Diat. 538. /. 285. 1890. Wolle, Diat. X. 

A. pi. 26. 1890. 

JHchomeris subtilis Ehrenb. Phys. A bh. Akad. Wiss. Berl, 1861: 294, 18(J2; 1872: 

205. pi. 9.f. 8. 1873. 

Euodia inornate Castr. Rep. Voy. Chall. Bot. 2: 149. pi. 12. f. 1. 188G? 

The last name above is doubtful. It agrees very closely with Wallich's figure, hut 

is a larger diatom with finer markings. I do not include here Ehrenborg's Gouio- 

thenum anaidus.a Though plainly a member of this genus, it is not easily united with 

this species. & It is evidently a very coarsely marked form. Habirshaw. though 

placing it with the above, questions it. Without an accurate description, which it 

lacks, 1 consider its union hero somewhat arbitrary and illustrative of the tendency 

mentioned above, to blend all similar forms with the original species of Wallieh. 

Hemidiscus rectus (Castr.) Mann. 

Euodia recta Castr. Rep. Voy. Cliall. Bot. 2: 149. pi. 12. f. 3. 1886. De Toni, Syll. 

Alg. 2: 132li. 1894. 

My specimens of this very large diatom have more evidently radial markings than 

the above figure. 

. Found at stations 2919. 2923, off southern California. 

Hemidiscus ventricosus (Castr.) Mann. 

Euodia rentricosa Castr. Rep. Voy.. Chall. Bot. 2: 150. pi. 12,f.~>. i880. De Toni, 

Syll. Alg. 2: 132(5. 1894. 

There is a possible doubt about this being more than a large and delicately marked 

variety of II. cuneiformis Wall. But after comparing my specimens with those of 

that species from several localities I have found the contrast too wide to admit of 

making them synonymous. 

Found at station 2920II, Hawaiian Islands. 

RUTILARIA Grev. 

Rutilaria Grev. Quart. Journ. Micr. Sri. n. s. 3: 227. pi. 0. f. 1-3. 1803. Grev. 

Trans. Micr. Soc. Lorid. n. s. 14: 124. pi. 11. f. 1806. Cleve. IJih. Sv. 

Vet. Akad. I land 1. IS1": 19. 1881 (cxeliisi veoi R. mm* Cleve). De Toni, Syll. Alg. 

2: 1020. 1894. Van Hour. Treat. Diat. 433./. 130. 18%. 

The attempt to soc a relationship between I In i.s genus and Nitzseliia, as suggested 

by Greville, or between it and Melosira, as suggested by 11. L. Smith, or between it 

and Oymatosira, mentioned in that view by Clove, appear all of them rather far- 

fetched. 

Rutilaria epsilon (Kitton) Grev. Quart. Journ. Micr. Sci. n. s. 3: 228. pi. D.f. 1. 

1 Si,3. Moeb. Diat.-taf. pi. 47. f. 1. 1890. Or. & St. Journ. Quek, Micr. Club II. 

3: 74 pi. G.f. 13. 1887. De Toni, Syll. Alg. 2: 1021. 1894. Temp. & Brun, 

Mem. Soc. Phys. et Ilist,. Nat. Geneva 311: 55. pi. i.f. 12. 1891. 

Nitz&chia epsilon Kilton. Quart. Journ. Micr. Sei. n. s. 3: 228. 1803, as synonym. 

Rutilaria tenuicornis Grun.;, Van Hour. Synop. pi. lOo.f. 10. 1881. 

Rutilaria lonyicornis Temp. & Brun, Mem. Soc. Phys. et Hist. Xat. Geneva 31': 

54. pi. I.f. 1. 1891. Van Hour. Treat. Diat. 133./. 166. 1890. De Toni, Syll. 

Alg. 2: 1021. 1894. Pant. Beii.r. Bacill. L'ng. 3: pi. JJ. f. -}7S. 1893. 

Rutilaria he.raijona Grun.; Van IIc.ir. Synop. pi. IOC/. f. 8. 1881. Temp. <fc Brun, 

Mem. Soc. Phys. et Hist. Nat. Geneva 31': 55. pi. I.f. 2. 1891. 

a Ehrenb. Mikrog. pi. 33, XT 1 IT, f. 4. 1854. 

& Cf. Griff. & Henf. Micr. Diet. ed, 3, 347, pi, 42, /. 18. 1875. 
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RutiUina szakalensis Pant, lleitr. Uacill. I'ng. 2: 7ii. pi. J-i. f. 1880. l)o Toni, 

Sy 11. Alg. 2: 1023. 1894. 

Rutilnrin kenttrii. I';in1. lieitr. Uacill. L ng, 3: pi. •>■>. f. 4 ", 4. 189:5. 1)( Toni, Syll, 

Alg. 2: 1024. 1894. 

Rutilfiria mpitata Tump. A Ilnm. Mem. Soc. Phys. ct Hist. Nat. Geneva 31 : 54. 

pi. 1, /. .la-b. 1891. Do Toni, Syll. Alg. 2: 1022. 1894. Pant, Heitr. Haeill. 

Vug. 3; pi. M.f. 473. 189:1. 

Riitilaria mdiata (Jr. & St. Jinim. Quek. Mier. Club II. 2: 322. pi. IS. /. ■i-o. 

1880. 

Riitilaria edcntula Castr. Hop. Voy. Chall. Hot. 2: 92. pi. IS, f. 14. 188(i. 

Riitilaria obcsum Grow; Clove. Mill. Sv, Vet. Akad. ITandl. 18s: 19. 1881?. 

Riitilari/i sapcrba Grow Trails. Mirr. Soc. I .mid. n. s. 14: 125. pi. 11. f. 11-12. 1800. 

Moob. Diat.-taf. pi. 74-/ 11-12. 1890. Do Toni, Syll. Alg. 2: 1022. 1894? 

Rutilaria clii plica Grey. Quurl. Joinii. Mier. Sri. n. s. 3: 229. pi. K /. :1. I8f>:}. 

Moob. Diat.-taf. pi. 47./. }>!. 74./. U-10. 1890. Trans. Mier. Soc. Lond. n. s. 

14: 125. pi. 11./. 9-10. ISfid. Df Toni. Syll. Aljf. 2: 1022. 1894? 

Riililnnii lentrmmi Grew Quart. Journ. Micr. Sri. n. s. 3: 228. pi. U. /. >. 18(>3. 

Pant. Heitr. JJaeill. V'ng, 1: 44. pi. !>./. 78. 1886. Moob. Diat.-taf. pi. 47./. 2. 

1890. Do Toni, Syll. Alg. 2: 1022. 1891? 

This speed's is subject l.o great variation. A good gathering will show nearly all the 

forms represented liy the above names, toother with intergradations. R. rwli/tla, 

if judged from the figure alone, would seem quite distinct. but interpreting the lines 

as rows of heads, us A\e learn from the diagnosis that they are, we see that we have to do 

with an unimportant variety of the above. It in practically identical with R. edentula 

Custr. There is some doubt as to the worth of the last three names with the authority 

of Groville, but a comparison of the forms represented by these willi all the above 

will indicate that they are probably varieties. I have followed the names with a 

quest ion mark. The doubt over nbrsum is due to the lack of a figure. So far as 

can be made out it belongs here. 

Found at Station 402911, Bering Sea. 

DENTICULA Kutz. 

Dcntirula Kiitz. Tiacill. 4:j, (not pi. ■{./. aoa-b). 1844. Char, emend. Grim. Verh. Zool. 

Hot. <ies. Wien 12: 54(1. IK<>2. Prilch. Hist, Infus. ed. 4. 773. pi. hi. /. 4. 

1801. Van Hem. Synop. 159. p!. ',<). /. I1881. Kabh. Tl. Fur. Alg. 1: 12, 

114./. 30. J8fi4. Do Toni, Syll. Alg. 2: 557. tS92. ,\Y. Smith, Synop. ISrit. Diat, 

2: 19, pi. 34■ /. 292 2U5. I85(i. Griff. & Henf. Micr, Diet. ed. 3. 230. pi. 1:}. /. 

25.1875, J5run, Diat. Alp. 112. pl..l. /.;14.-H> .77. 1880 (not Trans. Roy. Soc. Kdinb. 

21: 495. pi. lO. /.Xh.m, (except /. ,',71. l857- Verh.Zool. liot. Ges. Wien 12: 

548. pi. 12./. i:>. 18(12). 

Kunntia IChronb. Mikrog. pi. ,■>.}. \'. Ji. f. 7 $. 1854, in part. 

Odonfuliuin Kiitz. in part; O'Meara. Pmc. lioy. Irish A cad. II. 2: 288. 1875. 

The genus as originally delined by Kiitzing ijs very indefinitely bounded and con- 

tains members of several other genera. Grunow's emendation is also quite faulty, 

as he lost sight of the true transverse character of the strong cosiae and thereby opened 

the way for costae on only one side of the valve; in other words, short and broad forms 

of Nitzschia. The genus is well marked by Van Ileurek/1 and the illustrations, which 

include all the figures of plate 49, are consistent and decisive. Its nearest relative is 

Dialoma (DC.) Heib.. from which it is easily distinguished by the absence of an 

evident hyaline median line on the valves ("'pseudoraphe"), bv its rounded, uneon- 

" Van Hour. Synop. 159. 1885. 
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strict ml apices, and, in the zonal view, by the oostae terminating near the girdle in 

enlarged or beaded emls. Its type species, D, Kutz., well represents the 

characteristics of tin* ^rmis. 

Denticula nicobarica (Jrun. in Fenzl, Heise Novara Dot. 1: 97, pL 1A.J\ 5, 1870. 

Van llcur. Synop. pL t-K f. 4, 188 L 

This minuie diatom is most, plentiful in the following single sounding. 

Found at station 3(i35ll, liering Sea, 

GRAMMATOPHOEA Ehrenb. 

(iramtnatophnra Ehrenb, Phys, Abb, A kail. AViss. link 1839: 1 I2t152. 1841. Pritch. 

Hist. Infus, ed, 4, 807, pL 11. f, 4S-4-K 186L Rabh, Fl. Eur. Alg. 1: 26, 

303. /, tS7, 18(14. Grim. Verb. Zool. Hot. Ges. Wien 12: 413. 1S(J12, Van Ileur. 

Synop, 163. pL 1881; Treat. Diat. 353,/. 10o. 1896. De Tom, Syll. 

Alg. 2: 750, 1892. AV. Smith, Synop. lirit. Diat, 2: 42. pL Kutz. liacill. 

128. pL 17./. 2>i 25. 1844. 

Disiphonut Ehrenb. Mikrog. pi. ♦)/>.!, //./. 7. 1854; Pliys. Abli. Akad, AYiss. Berl. 

1869: 48, pL 2. II./. M\ 1870. Griff. & Ilenf. Micr, Diet. ed. 4. 267, pL 61./. 

If,. 1883. 

Dinfomrlla Grev. Ann. Mag, Xai. Hist. 11. 15: 259. pi, !K/. 10!>L 1855. Pritch. 

Hist Infus, ed« 4. 810. pL -}. /, />/, h.j. Grun. Verh. ZooL Hot. Ges. Wien 12: 409, 

1862. Itrun. Diat. Alp. 129. IK / is. 1SS0, II, f). Smith, Sp, Diat. Typ. 

no. 650. 1874, Grun. in Fenzb Ri4se Novara llm. 1: 5. 1S70. Kabh. FL Eur. 

Alg. 1: 3? 25. /, 7$. 1864. Van lleur, Treat. Dial. 35:!, 1S96. Lagers. Dili, Sv. 

Vet. Akad. Handl. 1M: 20. 187:L De Toni. Sy 11. Alg. 2; 742. 1892. 

Diatofua (DC,) Heib. in part; Lyng, Hydro. Dan. ISO. pL *i2A. 1819. 

Frwjilnria Lyng, in par!: Lyng. llydm. Dan, IN2. pi. Hi. E F. 1819, 

&triatdla(\ Ag. in part; Rail's, Ann, Mag. Nat, Hist. 1843. 11: 457- pi. ,9( / ,5. 1843. 

There is great, need of a capable monograph of this genus. Van TTeurck's Synopsis 

gives two plates illustrating thirly species. Smith's British Diatoms illustrates 

superbly four species. Single species are scattered here and there through diatom 

literature. Iiut. the available figures are as a class poor and scanty. Owing to the 

delicate markings that characterize this genus, the earlier investigators, like Lyngbye, 

Agardh. and Ehrenberg, confused the species to an extreme extent, 11 is impossible 

to look upon Greville's genus Dialomella as anything more than a normally distinct 

species of Grammatophora. The main mark of distinction relied upon for separation, 

namely, the single straight sepia as seen in zonal view, is neither confined to ibis 

species nor imporlanl enough, were it peculiar t" it, to form a basis for a separate 

genus. Thus variet ies of (*\ itwhilufn Khreiib,, d. aMim t h ve. and (r'-.strictd Fhr<inb.« 

show the same (juality- This chamcierislu\ together with the extreme minuteness 

and delicacy of this form, mark it as a sharply dislinei species, nothing more. Were, 

however, its generic status valid, it would necessarily take Ehrenberg's older name, 

Disiphonia, instead of that of Grevilhv 

Grammatophora flexuosa Grun.; Van llcur, Synop. pL XSbh. / 22-23. 188L 

T<'mp. & ISrun, Mem, Soe. phys. et llist. Xat. Geneva 309: 71. 1889. De Toni, 

Syll. Alg. 2: 7511. 1S92. 

Found at station Hawaiian Islands. 

Grammatophora lyrata Grun.; Van llcur, Synop. pi. .Wfris. /. 2U De Toni, Syll. 

Alg. 2: 759. IS92. t leve & Moll, type no. Hi2. 

My speeimen agrees with the type, except that the lyrale valves are much less 

strongly undulated. 

Found at station 2807, Galapagos Islands. 

"t'f. Castr. liep. Voy. Chall, I tot, 2: pi. .2U./* 12. 1886. 
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Grammatophora marina I Lyng.) Kiiiz. Bacill. 128. pi. (not pi. IS. f. L !-■}). 

1844. Van Ileur. Synop. 10:1. pi. 53./. 9 13. 1881; Treat. Dint.. :(54. pi. 11. 

/, }79 430a. 18%. II. I, Smith. Sp. Diat. Typ. no. 188. 1874. Pritch. Hist. 

Infus. ed. 4. 808. pi. 11./. 52-53 (not pi. l.f. 47). 1861. W. Smith, Synop. Brit. 

Dial . 2: 42. pi. 42. f. 314. I Kofi. De Toni. Syll. Alg. 2: 752. 1892. Rabh. 11. 

Eur. Alg. 1: 20. 303. /. tfla-b. 1804. Orun. Vrrh. Zool. Bot. ties. Wien 12: 

415. 1862. Jan. Abh. Schl. (Jos. Vatorl. Cult. 1862-': 8. pi. 21i. /. 5. 18(12. 

O'Meara, Proc. Roy. Irish Acad. II. 2: 515. pi. 29./. 1. 1875. Griff. & Ilenf. 

Micr. Dirt. pel. 4, 3<»3. pi. US./. .i5 (not pi. I./. 7-Ji, 188;}. 

Diatnnia marina n\ Lyng. Hydro. Dan. 180. pi. 02 A. 181!). 

Grammatophora mtxicana Ehrenb. Fhys. Abh. Akad. Wiss. Wien 1841: 443. pi. 3. 

riT. f. 32. 1843. Kiitz. ltarill. 12S. pi. /.v. l.f. 0. pi. 2U.f. 73. 1844. 

Fragilariu UtlritsciiUiria Evng. Hydro. Dan. 1S2. pi. 02E. 1810. 

Fragilaria/asciata Lvng. Hydro. Dan. 1.82. pi. 02 F. IXI!). 

I do not include ill tin1 above synonymy several species classed here by Do Toni 

and others. Thus Jiaeillaria cltopalraf Ehrenb." cannot be accurately identified aa 

belonging to this or any .similar species of (Iramniatophora. Its figures and descriptions 

make any assignment mere guesswork. I also exclude (,'. oralaiunxis Grun,& united 

with the above by I.)e Toni: also (>'. macihnta W. Smith, nnit<'d with the above by 

Grun<ny.c [ look upon it. as does De Toni, as belonging under G. owanica Ehrenb,d 

Found at station 2848, Aleutian Islands. 

Grammatophora maxima (irun, Verli. Zool. 1M. Ges. Wien 12: 410. pi. S. /. 5. 

1882. Van Hour. Synop. pi. 53bi<t. /. 12 1 ■>. 1881. Cleve, in Nordensk. Vega 

Exped. 3: 50], 508. 1883. I)e Toni. Syll. Alg. 2: 754. 185)2. Wolle. Diat, N. A. 

pi. 49./. 2(S. 1890. 

Grammatophora i maximd v;\r.'': ambu/tia (Irun.: Van TTeur. Synop. y>/, 53bls./. 14. 

1881. 

This is possibly a variety of <!. .stlrirla Ehrenb. (—6*. paralltia Ehrenb.). as Grunow 

suggests. He refers to the valves as hyaline. By careful lighting they are seen to he, 

covered with delicate lines in the three directions common to this species, that is, as 

in Gyrosigma. 

Found at station 3088II, Okhotsk Sea. 

Grammatophora stricta Hhrenb. I'hys. Abh. Akad. Wiss. lierl. 1841: 298. 437, pi. 1. 

J. /. 22, pi. 3. 177. /. .*7. 1813. Kulz. ltarill, 129. pi. 29. f. 70. Pritch. 

Hist. Infus. ed. 4. *08. 1801. Wolle. Diat. X. A. pi. 49. /■ 17 (not/, lit). 1890. 

II. L. Smith, Sp. Diat, Typ. no. 071. 1874. Truan & Witt, Diat. Havti 10. pi. 3. 

/. 7, 14. 1888. C'astr. Itep. Voy. Chall. Hot, 2: 57. pi. 20. /. 12. 1886. Pant. 

Beitr. Bar ill. Vng. 1: -II. pi. 20. f. 2-19, pi. 30./. 407 309. 18X0. 

Grammatophora labcllariu Ehrenb. Mikrog. pi. is. /. UO. 1854. Pritch. Ilist. 

Infus. ed. 4. 808. 1801. 

Grammatophora pnralhla Ehrenb. Mikrog, pi. J0a-/l, pi. 22. f. OS a-b, pi. 83. 

A'/T. /. Hi, pi. 35A. A'A'. /. pi. .!U. TI. /. 7,i. 1S54. Priteh. Hist. Infus. ed. 

4. 808. 1801. Grun. Verh. Zool. Iiot. <n-s. Wien 12: 417. 1862. Uabh. Fl. Eur. 

Alg. 1: 305. 1804. De Toni, Syll. Alg. 2 : 754. |.892. 

Grammatophora (stricta Ehrenb. var.?i bihannsis Pant. Heitr. Itacill. Ung, 1: 41, pi. 

SO./. 307-309. 1880. De Toni, Syll. Alg. 2: 755. 1892. 

a Ehrenb. Symb. Phys. Everteb. 5. pi. 3. V. /. 2. 1828; Infus. 199. pi. 15./. 3.1838. 

6 Van Hem. Syntip. pi. 53. /. 12-} 25. 1881. 

c Van lleur. Treat. Dial. 354. 18<Ki, 

^ Of. W. Smith, Synop, Brit. Diat. 2: 43. pi. (SI./. 382; Do Toni, Syll. Alg. 2: 755. 

1892. 
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Two references found in Elircnberg'sworks should he excluded here." In both of 

those cases Ehrenberg expresses doubt by an in( enogation point. Crrunow's selection 

of the specific name parallrla over thai, of strirta, copied l>y De Toni, is inadmissible. 

Found at station 2807, Galapagos Islands. 

TESSELLA Ehrenb. 

Temlla Ehrenb. Infus. 202. pi. 20./. 7. 1838. in part (exclusive of Slriatella 

forms, e. g. Tcsclla amuita Ehrenb. i. Hulls, Ann, Mag. Xat. Hist. 12: 104. pi. 

2./. 1. 1843 (not. I tail's in Pritch. Hist. Infus. ed. 4. 804. pi. H.f. not Kiitz. 

nor O'Meara). 

Slriatella ('. Ag. in purl.; Ralfs. Ann. Mag. Xat. Hist. 11: 455. pi. i).f. <i. 1843. 

Rhabdonema Kiitz. Bacill. 126. pi. 21. II. /. -}. pi. 18. /. 0. 1844. W. Smith, Synop. 

Ilrit. Diat. 2: 32. pi. .18. 1X5:1. Rabh. 11. TCur. Alg. 1: 305. 1861. Pritch. Hist. 

Infus. ed. 4. 804. 1861. Van Hour. Synop. Kin. 1881; Treat. Diat. 360. /. 111. 

18%. De Toni. Syll. Alg. 2: 7(H). IX! 12. (irun. Verb. Zool. Hot. Oes. T»\"ien 

12: 422. 1862. 

This genus was constituted in 1838. though (be name appears in literature in 1837.b 

As defined and figured by Ehrenberg it is truly synonymous with Kutzing's Ithab- 

donema. Its type species, T. catena, is identical with R. arcuatum Kiitz.. and so recog- 

nized by Kiitzing; while Kii(zing's type species, 11. winuium, is recognised by him to 

be T. catena Ralfs (not Ehrenb.) and its citation quoted. It is true that Ehrenberg 

probably included a species of Striatella C. Ag. in his genus Tessella. namely. T. tntcr- 

ruptas but he recognizes Si rial ella ( Ag. as a distinct genus, gives it with diagnosis 

and figures, and thereby limits by exclusion his own genus Tessella. A reading of bis 

discussion of Striatellad will make it evident that his Tessella can not be l.he same. 

All of the three species named by Kiitzing in his new genus Rhabdonema were pre- 

viously named and figured as species of Tessella and are so recognized by him. He 

therefore should have emended the genus of Ehrenberg rather than have superseded it 

with Rhabdonema. He does, it is true, give Tessella as a separate genus, but it fails 

to correspond to the original and the single species be mentions is a Striatella. 1,'nder 

these circumstances Ehrenberg s name should lie restored and simply emended by 

exclusion of frustules having interrupted septa. 

Tessella adriatica (Kill i Mann. 

Khabdoru'ina adriaiuuid Kiitz. Hacill 120. pi. 18./. 7. 1844; Hp. Alg. 115, 1840. Pritch. 

Hist. Infus. ed. 4. 805. pl.l;i. /. 27. 18(il. W. Smith, Synop. Ilril. Dial. 2: 35. pi. 

38./. 305 b, a'. b1856. Grim. Verh. Zool. Hot. Oes. Wien 12: 421. 1862. 

Jan. & Rabh. in Rabh. Reitr. 1:11. pi. 3.J. 20. 1863, Rabli, Fl. Eur. Alg. 1: 306. 

1804. O'Meara, Proc. Roy. Irish Acad. IT. 2: 31!). 1875. H. I, Smith, Sp. Dial. 

Typ. no. 432. 1874. Van Heur. Synop. 166. pl.S>.'f./. li-l-i. 1881, Truan, Anal. 

Soc. Espan. Hist. Nat. 14: 68. pi. .j. f. 1.',. 1885. De Toni. Svll. Alg. 2: 704 

1892. Wolle, Dial. N. A. pi. Sit. f. 2- 4- I8!I0. Schmidt, Atlas pi. 217./. 17-29. 

1895; pi. 221. f. 14. 1806. 

Tessella sp.? Lobarz. Linnaea 14: 270. pi. j. /. 1840, according to Kiitzing and De 

Toni, 

Found at stations 2835, 3698H. 3712H, off Lower California and in Okhotsk Sea. 

 ■ . . - . . — - 

a Phys. Abh. Akad, W'iss. lierl. 184*7: 118. pi. 2. 111./. 22. 1841); probably a spe- 

cies of Fragillaria; op. cit. 1870 : 72. pi. 1. I. f. j.i u-d. 1871; probably a Xavicula. 

5 Phys Abh. Akad. Wiss. Berl. 1835: 173. 1837. 

f Ehrenb. Infus. 202. 1838, 

<*Op. cit. 229-230. 
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Tessella catena Ehrenb. f nfus. 202. pi. 20./. 7. 1838, not Ralfs, Aim. Mag. Nat. Hist, 

12: 104. pi. 2./. 1.1843. 

Iluitoma arcuatum Lyng. Hydro. Dan. 180. pi. 62. 1819? 

Striatflla urruata C. Ag. Consp. Hi. 1832. Ralfs, Ann. Ma#. Nat. liist. 11: 455. pi, 9. 

/. 6. 1843? not S. araiata Ehrenb. Infus. 230. pi. 20. /. <>. 1838. 

Rhabdonema arcuatum. Kiit z. Bacill. 126. pi. 18. f. (i. 1844. W. Smith, Synop. Brit. 

Diat. 2: 34. pi. 38. /. 305 (not /. 30ha'-b'. 1853). Clove, Bill. Sv. Vet. Akad. 

Hamll. ln: 24. pi. 4-f• 21. 1873. Pritoh. Ilist. Infus. od. 4. 804. pi. 10.f. 203-20$. 

1861. II. L. Smith, Sp. Diat. Typ. no. 433. 1874. Clove & Moll, type no. 09. 

Schmidt, Atlas pi. 220. /. 17-2ti. Grim. Yerh. Zool. Hot. Gcs. Wion 12: 423. 

1862. Van Hour. Synop. pi. 54./. 14-16. 1881; Treat. Diat. 360./. 111. pi. 12. /. 

487a. 18%. O'Meara, Proe. Roy. Irish Acad. II. 2: 318, not pi. 29. /. ,5. 1875. 

Rabh. Fl. Eur. Alg. 1: 306. 1861. Do Toni, Syll. Alg. 2: 7fiL. 1892. 

Strialella crozierii Ehrenb. Mikrog. pi. ,'15A. XXIII. /. I.j-IG. 1854. 

Rha'brfcmcma crozierii Grim. Verb. Zool. Bot. Ges. Wion 12: 423. 1862. not A', crozwrii 

Ralfs in Pritch. Hist. Infus. cd. 4. 805. pi. 4.f. 43. 1861, nor II. I>. Smith, Sp. 

Diat. Typ. no. 434. 1874, nor Schmidt, Atlas pi. 220. f. 3-H. 1899; pi. 221./. 1~1a. 

1900. 

As will 1)0 seen by the abovo synonymy, there is groat confusion among the namee 

assigned to this diatom. As Clove points out," there is no important difference 

between li. arcuatum Kiitz. and Grunow's /?. crozierii, based on S. crozierii Ehrenb., 

the simple difference of outline being of no account. But the li. crozimi of Ralfs 

is an altogether different thing. It corresponds in its dilated center with the 

variety of arcuatum which Cleve calk variety i nitricosmtibut in all other respects 

it is unlike it. Probably, as Clove states, it is reproduced by Janisch'' and called li. 

arcuatum. Whereas R. arcuatum Kiitz. and R. crozierii (Ehrenb.) Grim, has monili- 

form striae or striae so nearly divided as to appear like a string of beads, the diatom 

shown by Ralfs, II. L. Smith, and Schmidt has transverse costae bearing fine punctate 

dots in a mingle median line, and whereas the zonal divisions of the former are strongly 

beaded, those of the latter are finely dotted with one or two rows of puncta. Ilabir- 

ehaw d masses all these forms together, with the result that he makes this species and 

Tessella arcuatu Ehrenb. (=Striatclla, probably S. imipunctata) syiionyinoux, an evi- 

dent absurdity. 

I think Diatoma arcuatum byngb.. and Striatclla arevalu C. Ag., are not the same 

diatom; a question not relevant here, as neither can be safely identified with this 

species. My specimens are uniformly of the outline of Clove's variety mi/ri- 

cosuvtj but with coarse beading on the valves and heavy markings of the zonal septa, 

as figured by Schmidt, c 

Found at stations 3607, 3688II, 371211, Bering and Okhotsk seas. 

Tessella japonica (Temp. & Br.) Mann. 

Rhabdonema japonicum Temp. & Br. Mom. Soc. Phys. ot Hist. Nat. Geneva 309: 

53, pi. 1./. 6. 1889. Do Toni, Syll. Alg. 2: 762. 1892. Schmidt, Atlas pi. 218. 

/. 7-31, pi. 819./. 1-4, 6-12. 1899; pi. 221./. 24. 1900. 

Rhabdonema mikado Pant. Beitr. Bacill. Ung. 3: pi. 33./. 469-470. 1893. Schmidt, 

Atlas pi. 219./. 2-4 (note). 1899. 

I have examined a large number of specimens, compared with care all literature, 

together with figures, to get a clear-cut, and satisfactory basis for distinguishing between 

"Bih. Sv. Yet. Akad. llantll. l,;t: 24. 1873. 

& Op. fit. pi. 4-/. 12. 

€ Rabh. Beitr. 1: 12. pi. 3./. 1'J. 1863. 

d Hab. Cat. 301. 1877. 

(Schmidt, Atlas pL 220./. 21~22a. 1899. 
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this and R. robustum Grim., but have not succeeded. So fur as the valval view is 

concerned, neither the median line, the arrangement and punelalion of the striae, 

the outline, the size, the character of the border, or the shape of the apical hyaline 

areas give any constant marks of distinction. So far as 1 am aware, robustum never 

displays the striking double-lobed valves commonly met with in japonicum; but 

unfortunately this feature is not at all constant it) the latter, and in fact the original 

type is not of that shape." The only appreciable difference is to be found in the 

zonal view. The striae in japonicum arc generally small and narrow, forming a closely 

set row for each compartment of the series, made up of coarse but obscure blotches, 

giving a seinimoniliform appearance to the striae: or if (be striae be broad and the 

blotches approach squares, they are also coarsely dotted. Robustum ha.s generally 

large square markings, set loosely in Ihe rows of each compartment, and marked with 

fine puneta. I am convinced that (hose two species are with difficulty to be kept 

separate; and that a study of tin- abundant figures in Schmidt & will prove this. I 

have named my specimens solely on the basis of the zonal markings, and many 

valves unquestionably belonging to a single species, hut not affording a zonal view, 

could with equal accuracy be given Grunow's specific name. 

The variety called by Pantocsek R. mikado occurs at station 308811. 

Found at stations 2844, 28-18, 3001, 3088II. 3781, Hermg and Okhotsk weas. 

ENTOPYLA Ehrenb. 

Entopyla Ehrenb. lier. Akad. Wiss. lierl. 1848: <i. 181!). Grun. Verb. Znol. Rot. 

Ges. Vien 12: 428. 1802. Schmidt, Atlas pi, . 1002. De Toni, Syll. Alg. 2: 

773. 1892. Pritch. Ilist. Infus. c,l. 1. Hlft. ISfil. Itahh. Fl. Eur. Alg. 1: 308.1864. 

Eupleuria Am. Quart. Journ. Micr. Sci. 6: 8!). ISoS. Pritch. Hist. Jnfus. ed. 4. 809. 

1861. 

Afargaritoxicon Jan. Abh. Sehl. Gcs. 1862 : (i. 18(12. as synonym. 

Gephyria Arn. in part: Quart. Journ. Micr. Sci. 8: 20. 18(50. Pritch. Hist. Infus. 

ed. 4. 809. pi. ■■><). 1861. 

Acknantfws Bory, in purl: Johns!. Quart. Journ. Micr. Sci. 8: 15. pi. /,/. 1-}. 1860. 

Surirella Turp. in part: Khrenb. Phvs. Abh. Akad. Wiss. Perl. 1841: 388. pi. i. /. 

/. OtL 1843. 

The distinctive marks separating this genus fmiu Gephyria Arn. are summarized 

by Schmidt, c as follows: (I) The costae on the valves of Kntopvlii alternate on either 

side the. median line; in Gephyria they are transversely continuous. (2) The inter- 

nal septa in Entopyla have their pores in a longitudinal straight row along either 

side and therefore show as straight rows of dots through the costae; in Gephyria 

thcae pores are in two zigzag longitudinal series. (3) These pores are in Entopyla 

close to the margin on either side; in Gephyria midway between the margin and 

the median line. Although the foregoing characteristics are well marked and seem 

to be constant, thev constitute at best a scant v basis for generic distinct ion between 4- ' 

forms otherwise* ho niurli ulikc, 

Entopyla australis Khronlt. Hor. AkatL Wiss. lierlt 1848: (i, IS19. Prilrh. Hist. 

Infus. i:<\. 1. ttlO, ISf>] + Jan. Abli. Srhlrs. <Irs. Yalerl. Cult. 1862 : fih 22, pL 

Hi,/, A\ If. fH-20t ]Sli2. IV Toni, Syll. .\]^. 2: 77:% ISH2. SrlnnMt, A tins pi. 

2S0./ 1-UL 11)02. 

Surirvlln uHxtfalin h-11rt+nI>+ Pliys. Alih. Aka<l. Wicn 1841: WS. />/, /. I./ Uh* 184^. 

Pritrh. Misi. In-fns. cel. 4, isiil. 

Eupleuria incur nifa Anii ill, Jouni, Min\ Sri, 6: ISoS. 

» Cf. SrhmitlL At his pi. 2UK/. IS. willi pi. 22ft./ 1. IKWI. 

& Op. oit, 217-22L 

^Op. v\U pi 2St. 1902, 
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(it'phyruimntrraln Arnott, Quarl. Journ. Micr. Sci. 8: 20. IN60. Pritch. Hist. Jnfus. 

ed. 4. 80S), pi. J.f. bO. 1861. II. L. Smith, Sp. Dint. Typ. no. IT:!. 1ST I. (!run. 

in Fen/.l, Reise Xovara I tut. 1: 8. 1X70. 

Achnanthes costatus Johns). Quart. Journ. Micr. Sri. 8: lit, pi, l.J. } I860. Much. 

Diat .-In i. pi. is7.f. 14. 1890. 

Entopyln inrnrrata Grun. Verli. Zool. Hot. Ges. Wien 12: 128. 18(52. I>e Toni, Syll. 

Alg. 2: 773. 1892. 

Enlopyla rohnii Grun. Verb. Zool. Hot. Ges. Wien 12: 429. 18612. Gmn. in Kcn/.l, 

Reise N ova ra Hot. 1: 8. IH70. 

Maryaritoxicon cohnii Jan. A bh. Srhl. Ges. Vaterl, Gull. 18622: 6. 1862, as synonym. 

Oephyria gigantca Grev. Trans. Micr. Sue. Lund. n. s. 14: 122. pi. 11. f. 7-8. 1815(5. 

Moeb. Dial.-taf. pi. 74./. 7-X. 1890. ("astr. Rep. Voy. ('bull. [tot. 2: 42. pi. 15. 

J. 10. J886, Wolle, Dial. X. A. pi. <>!./. 1-4. 1890. DeToni, Syll. Alg. 2: 775. 181)2. 

Oephyria <t>m1ricta Grev. Trans. Micr. Soc. Lund. n. s. 14: 7T. pi. <S'.J. >. 18(10. Moob. 

Diat.-laf. pi. 72. f. 4. De Toni, Syll. Alg. 2:775. 181)2. Wollc, Diat. X. A. 

pi <U.j. 3. 1890. 

Enfopyln hunyarira Pan). Beitr. Ilarill. I ng. 2: 67. pi. 4• /■ 1880. 

There is a possibilily of questioning l tie last ssvnonym, as the diagnosis is not I borough 

and the figure is plainly very carelessly drawn. I do not think the doubt is strong 

enough to warrant this form receiving separate rank. 

Found at stations 3607, 402911, liering Sea. 

OEPHYRIA Arnott. 

Oephyria Arnott, Quart. Journ. Micr. Sci. 8: 20. 18(10. Char. emend. Schmidt, 

Atlafl pi. 231. 1902. Rabh. Fl. Kur. Alg. 1: p. 308. 1864. Grun. Verb. Zcxil. 

Hot. Gps. Wien 12: 429. 1802. l)e Toni, Syll. Alg. 2: 775. 1892. Pritch. 

Hist. Infiw. od. 4. 809. 18G1. II. L. Smith. Sp. Diat. Typ. no. 6(52. 1874. Griff. 

& Henf. Micr. Diet. ed. 3. 340. 1871. Van 11 cur. Treat. Diat. 340. /. 98. 1896. 

Truan «& Witt, Diat. Hayti IB. pi. -}.f. 14-17. 1880. 

Eupli'urki Am. in part; Moll, type no. 21. 

AchnaiUhes liory in part; Johnsi. Quart. Journ. Micr. Sri. 8: 14. pi. l.J. 13a, b,f. 

18(50. 

Entopyla Khrenb. in part; Urev. Trans. Micr. Soc. Lund. n. s. 14: 122. pi. U.J. 7-8. 

18(56. 

For the marks of distinction between this and the close genus, Knlopyla Ehrenb., 

ecc under the latter. 

Oephyria media Arnott, Quart. Journ. Micr. Sri. 8:20. I860. Pritch. ilisl. Infus. 

ed. 4. 809. pi. 4. f. ■{!). 1861. Grun. Verb. Zool. lint. Ges. Wien 12:429. 18(52. 

Truan & Witt, Diat. Ilayti 16, pl.4.J. 14 17. 1880. Le Diatomisle 2: pi. 19. 

J. S. 1894. 11. L. Smith, Sp. Diat. Typ. no. (5(52. 1874. De Toni. Syll. Alg. 2: 

775. 1892. Van lleur. Treat. Dial. 340./. 98. 189(5. Wolle, Diat. X. A. pi. 01. J. 

4 b. 1890. Schmidt, Atlas pi. 231./. 18-41, pi. 4-S4.J. 1-44. 

Ku pi tuna media Moll, type no. 21. 

Ach-nantex angustatn Jolinst. Quart. Journ. Micr. Sci. 8: 14. pi. l. J, 13a, h. J, 1860. 

Though Johnston's specific name precedes that of Arnott. it had been preempted 

by Greville for sin entirely different diatom." The genus Gephyria, not having been 

constituted, Johnston rightly placed bis species in Achnanthes; fur it should be 

noted the two genera are, together with Kntopyla, quite similar in slructure and in 

mode of growth. The specimen found by me is the short and robust variety called 

forma miocrmi J> 

Found at stations 292011, 369K, Hawaiian Islands and off Honshu Island, Japan. 

"Quart- Journ. Micr. Sci. 7: 1(53. pi. 8.J. 9. 1859. 

b Le Diatomiste, 2: pi. 19, J. 8. 1894. 
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CLIMACOSPHENIA Ehrenb. 

('I iiiuuox phenia Ehrenb. I'livs. ■ Ahh. Akad. Wiw. licrl. 1841: :{I-1, 440. pi. 2. VI. 

/, /. I8i:i, Cirun. Vcrh. Zool. lint. <lcs. Wien 12: X5X. ]: iti I'Vnzl, Rt>ist> 

Novarst lint. 1: 5. 1S70. Do Toni, Syll. Alg. 2: 739. 18512. 

Echitielln Achar. err. del. TChnmh. Ii<>r. Akad. Wiss. licrl. 1841: 144. 1842. 

Clarmthi Pan), in purl; Ueil.r. Hacill. 1'ng. 3: pi. •>. f. S><). 180:}. 

Climacosphenia elongata Hail. Sniitlisun. (Vmtr. Knmvl. 7: 8. pi. /. to-i 1. 1854. 

(irun. Vcrli. Zool. Rot. (Wicn 12: :i5:i, pi, t;.f. Ji. 18(i2. ({run. in Fenzl, 

Rci^o Novara Bot. 1:5. 1N70. Lciid.-l'Wt. Mem. Soc. l-jtuul. St. Hrieuc 51. 

1875). Pritch. Hist. Infus. ed. 4. 772. I8ISI. l)e Tnni. Syll. Alg. 2: 735). 185)2. 

('limnvosphenui frauenfchUi ({run. V<*rli. Znul. Hot. Gcs. Wicn 12: 35^. 1862, as 

svnonvm. 

Clarinda kinkerii Pant, Heitr [ta( ill. Cng. 3: pi i.f. Ml 1893. 

Panlocsek figures the lower portion only of the outer plate of this diatom and 

names it Clavhuht kinbern, There ran bo no doubt of its being I hi* above. It so 

happens that the form found by me bus precisely ihe irregularity of 1 Heading of the 

central band near tilt- lower extremity thai Panlocsek has figured. Whether this is 

general or not. I do not know. 1 have, like (irunow. found it to be a very rare diatom. 

Leitd.-Forl. in I be citation above erroneously attributes the name to Grunow. 

Found at station 3fi9fi, off Honshu Island, Japan. 

Climacosphenia moniligera Khrenb. Phys. Abb, Akad. Wiss. Berl. 1841: 314. pi 

2. 17/. /. Kutz. liarilt. 123. pi lU.f. 80. 1844. Jan. & Rabh. in Rabh. 

lieitr. (>. pi f. L 18U3. Priteh. Hist. Infus. ed. 4. 772. pi //. f. 45-40- 1861. 

Grun. Verb. Zool. Bot, (les. Wien 13: 139, pi 14-f- 17. Ift(i3. Griff* & Ilenf. 

Micr. Diet, ed. 3, pi. 19. f. fK 1875. Wolle, Diat. X. A. pi "Kf. 7-8. 1890. 

Pant. Beitr. Baeill. Ung, 2: 07. pi Mhf. 42(>. 1889. H. L. Smith, Sp". Diat. Typ. 

no. f>31. 1874. I)e Toni, Syll. Alg, 2: 740, 1892. 

Evhinelhi momliffcra IChrenb. Her. Akad, Wiss. Berl. 1841: 144, 1842, nom. nud. 

nol Aeluir. 1810. 

Chmacmphenia catena Shadb. Trans. Mien Soc. Lond. iu s. 2: /7. pi /./. /->. 1854. 

Moeb. Dial (af. pi 3,/. A>« 1890. 

The generic name Erhinella of Acharius " was applied by Fhrenbcrg under a mis- 

apprehension. the name being that of a clustered form of marine ovae similar in 

appearance to clusters of <limaeosphenia.^ Khrenberg <x>rrecte<l the gem»ric name 

in the first citation given above. 

Found at station 2920IIt Hawaiian Islands. 

P3*AGIO GRAMMA Grev. 

PtofjifHjnunma (Ircv. Quart. Journ. Mici\ Sri, 7: 208. pi 10. 1859. M<?eb. Diat.-taf. 

pi J4. IS!M). Itablk Fb Fur. Alg. 1: 117. \SW-l. Pritch. Hist. Infus. ed. 4. 773, 

18(il. Van I [cur. Synop, Ho, lsSI; Treat. Diat 337. /. US. 189fi. Do Toni, 

Syll. Alg. 2: 717. 1892. 

Deniivuhi Kiitz. in part; (Sreg, Trans. Koy. Soe. Kdinb, 21: 191. 49(1, pi JO, /. 4^, 

ti7a r. 1857. 

This genng has eh^e affinity with Dimeregramma Ralfs, and (he <loub(.ful gf^nuFi 

Glvphodesmis (Jrev. It is, liowe\er, well marked from these by the internal trans- 

verse septa, eapecially those that <ti vide off the central and I he terminal hyaline 

areas from the rest of the valve. 1 am not in favor of including here any of the mem 

oWeber, Beilr. %. NaUirk+ 2; 340. pi 4■ 1810, 

b Griff. & Henf. Mier. Diet. ed. 3. 273. 1875. 
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bers of Ehrenberg's genus Trelcromphala. Its typo, Jl. Iti)uinili<liuitt,a is probably a 

Glyphodesmis, certainly not a Plagiograinma. De Toni,'' «|notes it in its original 

genus. Kails'' changes it. 1 u I'lutjiotinti/tma hiiiiurtlitliuw. As he there says. ihe side 

view is unknown. I low he could deride on its being a Plagiogrannna from Ehren- 

berg's description and willioiit any knowledge of its side view is beyond my compre- 

hension. There are two references in Ehrenberg which De Toni thinks it worth while 

to quote as members of this genus, one'' called with some doubt " Heteromphala ? 

trinodisa probable Naviculu, and the other If. binodix,' which is either a Xavicula 

or a Glyphodesmis. Figure 22 of the same plate, called by Ehrenberg simply " Anau- 

lus—?," is, despite the central and terminal nodules, almost certainly a representa- 

tive of this genus, probably elongatiim Grev., a fact which also indicates that 

what he calls Jletcromphala is not identical with the present genus, 

Plagiogramma elongatum (irev. Trans. Micr. Nor. Loud. n, s. 14: 121. yj/. //./. 1-4. 

18(>(i. Moeb. Diat.-taf. pi. 74-/■ / !. 1800. l)e Toni, Svll. Alg. 2: 720. IK02. 

Anaulus sp.? Ehrenb. Phys. Abh. Akad. Wiss. Herl. 1872: M87. pi. .i. f. .i-.'. 1873. 

This species is like I1, crass inn Cleve & Grove,/ except for the massive transverse 

septa of the latter. 

Found at station 2807, Galapagos Islands. 

Plagio gramma seep trum Matin, sp. nov. Plate LII, fkhrks 1, 2. 

Valve elongated; sides nearly parallel to the broad rounded apices: markings of 

Mnall but. strong beading, set in transverse rows, interrupted by a median hyaline line, 

two beads wide, running nearly the entire length of the valve, that is. from one apical 

area to the other; four to five beads in each half row on either side of the median line; 

apical areas, in this genus usually hyaline or faintly mottled, here beaded with slightly 

smaller beads, spread out fan-wise toward the sub-sand a pices of I he valve and traversed 

by a thin irregular median line continuous with the median line of the rest of the valve; 

border not plain, but ornamented with a single row of beads larger than the rest. 

Instead of transverse ''viltae" there are strong internal transverse septa, not contin- 

uous across the valve, but usually stopping at the position of the hyaline median line 

before mentioned and generally not opposite each other on the two sides of the valve; 

central urea quite small, not reaching the border, transversely oval and bearing a 

decided boss in the middle; zonal view showing the internal septa enlarged at the 

inner ends like the music-notes of Ti'rpsinuc mitsicu Ehrenb.: the septa as seen both 

in zonal and valval view, placed at very irregular distances, there being from (wo to 

seven rows of beads between them; girdle with two faint longitudinal ridges dividing 

it into thirds, but no beading. 

Length of valve, 0.200 to 0.212mm.; width of valve. 0.027 to 0.020mm. 

The only species at all like this one is I', nvftiin Cleve & Grove. The resemblance 

is merely superficial. 

Type in the IT. S. National Museum. No. 500141, from station 2X07.Galapagos Islands, 

April 4, 1888; 812 fathoms, bottom of Globigerina ooze and coral mud. 

Plagio gramma tesselatum (irev. Quart. Jouru. iii< r. Sri. 7: 208. pi. 10. f. 7. 1850. 

Moeb. Diat.-taf. pi. /f./. 7. 18N0. Pritch. llist. Infus. ed. I. 774. 18(51. Lewis. 

Proc, A cad. Phila. 1861: <>K. 18(12. Do Toni. Syll. Alg. 2: 710. 1802. Grun. 

Yerh. Zool. Dot. Gcs. Wien 12: X50. I8(>2. 

The absence of internal transverse septa in this species led Greville to have some 

doubt of its right here. Grunow thought it might be made a new genus. Except for 

" Her. Akad. Wiss. Herl. 1858: IX. 1850. 

» De Toni, Syll. Alg. 2: 7:W. 1802. 

<" Pritch. llist. lnl'us. cd. 4. 775. 1801. 

fi Her. Akad. Wiss, Deri. 1861:205. 1802, 

f Phys, Abh. Aksul. Wiss. Herl. 1872: pi. %». 4-1 1873. 

/ Le Diatom isle 1: 54. pi. S. f. .7. 1S!)1. 
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ill if lack it is a jierieeily lypieal Flagiogramma, and this ue^alive < j i lull) y i^ insuffi- 

cient fur separating il. Specimens fiwnd ill (he following <lre<l«,rinjr have a einular 

eeulral area and nearly round instead of rectangular or ''tessehiied " Leading, 

Fouml at station 2K0S. Galapagos Islands. 

DIME RE GRAMMA Ralfs. 

Dimfrajrmnma Rails in Prilch, Hisl. Infus. ed. 4. 7!M>. pi. lS(il. Uabh. 

Kl. Kui". Alg. 1: 13. 123./. -Wi. IH04. Van Ileur. Synnp. I-Hi. /if. ■?'». /. ,* /•/. I SSI 

ISS5. De Toni. Svll. Alg. 2: 711. !N!t2. Walk. & Cliase. Xnlrs mi Diat. 1: I. 
+. C1 

pL t. j\ -h 1886. Grun. Yerh. Zool. liot. Ges. Wien 12: ^77, I SliLf. Pritch. Ilisi, 

lnfus. ed. 4. 790. pi. ,1}. ISIil, 

Denlivuln Kiitz. in part; Greg. Trails. Roy. Sue. Edinb, 21: 4pL 10. j\ IS57. 

The nearest genus to this isGlyphodcsmis i irev.. from which il differs by the absence 

of a large central boss* This single < hiir;u"ttisti<■ is, however, siriking and uniform. 

Castraeane" is wrong in staling that the only distinction between thi.s genus and 

Dentieuhi Kiitz. is that the former has smooth sides to the valves. Dinieregramina 

may have the same; but it has a pronounced hyaline median line. ''pseudoraphe/' 

dilated at the center, is without transverse cosiae, and lias large boss-like elevations 

at the apices (seen clearly in the zonal view), all which distinctions are inapplicable 

(o Deiiticula, 

Dimeregramma inflatum Mann, sp, now Pt.atk XLIW Fiiii iu; <i. 

Valve seven to eight times as long as broad, inflated at the center, wiih blunlly 

\ tap* ring ends; at the apex of each a large beak-like process; valves marked with 

transverse rows of beading, extending from the margin for one-third the width of the 

valve, leaving a median hyaline area, also one-third the width of the valve; each row 

consisting of four beads, the outer largest and decreasing in size toward the center. 

Length of valve U.OSli mm; width of valve 0.01-j mm. 

Type in the U S. National Museum, No* 5JHH42, from stai ion 282:{, Gulf of Califor- 

nia, April 30, 1888; 2(5.5 fathoms, bottom ol broken shells. 

The nearest form to this is I), -marinum (Greg, "t Rails, & but I have found it impossible 

to refer it to that species. Gregory's form has striae with two beads somewhat sepa- 

rated, their line being continued outward lo the margin by bars or custae; whereas 

the moniliform lines in my species begin with very large marginal beads and end 

inward with beads of extreme minuteness. Indeed the whole build of ihe diatom is s 

distinct, 

ACHNANTHES Bory. 

Avhnanthcs Bory, Die. Hist, Nal. 1: 71). pi. />/./. 1822. 

Monogram ma Elirenb. Her. Akad. AViss. lierl. 1843: VM>. IS-1*1, no specios, 185-1, 

not Comm. J80U. 

Achn-anthidium Kiitz. Raeill. 7">. IS 11. 

Achnanthes dispar Matin, sp. no v. Pl\tk XIJV, itockkk 4, 5, 

lender valve beaded wiih minute moniliform striae, transverse until near the ends, 

then becoming concentric to 1 he points of the apices; the raphc made up of a closely 

set but moniliform line of exceedingly small heads, at least toward its central and 

terminal portions, mid forking near each end into two branches, one pnweeding to ihe 

rounded apex and terminaling in a small bead, the other and shorter branch running 

to one side and also terminal ing in a small head; a narrow hyaline area on either side 

of the raphe; the transverse, median, hyaline stauros broad and increasing at the 

" Castr. Rep. Vo\\ Chall. I Jot. 2: 4i>. ISSii, 

& Trans. Roy, Hoc. Edinb. 21; 4%. pL KLj\ -f,v. IS57, Pritch. Ilisi- lnfus. ed. 4. 

90 ]8fJl. Van Ileur. Synop, pL MV. 1SS1. De Toni, SylL Alg, 2: 712. 1892, 

X1T1X—vol. 10, ft 07  
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margins; upper \ al ve with a broad, central, longitudinab hyaline area. slightly wic]i*r 

near the center of liie valve; striae of coarse and distant heads, two to lour on each 

side oft lie median line, transverse until new r the ends, then becoming concent rio 

to the points of the apices, 

Lenglh of valve, 0.0S mm.: width of valve, O.UIX mm. Rows of heading on under 

valve, SS in 0,1 mm.: on upper valve. 5(i in 0/1 mm, 

Type in the I . S. National Museum, No. 5(l014;l, from slat ion ^(1^511. Bering Sea, 

August 21, 1895; 141 fathoms, boltom of gray sand. 

The nearest approach In the above is Achnuathifliiua i — Arlmauth*'#) artiicHM, ('lev<'," 

but I lie <li ITcrenccs are greater than ihe resemblance. The beading on the under 

(venlral) side of rieveV species is (iS in 0.1 mm. wilh a valvul length of 0/MS mm., 

whereas in mine it is SS in 0.1 mm. with a valval length of 0,08 mm,; in other words, 

it is very much liner on a valve about i wire as large, as ihe proportion belween si/eof 

valve and si rial ion in Clcve's species would be in my spec!men U mstead of SS in 0,1 

mm, liul, what shows lhat this is nol a very finely marked though large specimen of 

(he above is that the valves do not taper, but have blunt. rounded ends: the markings 

are si rid ly transverse except toward the a pices; theslaurosis quile broad; the raplie 

is beaded and bifurcates near the ends; there is a broad, hyaline fine on eil her siile of 

the raphe; a dist inctly marked rim of uniform breadth runs around the entire valve, 

COCCONEIS Ehrenb. 

('(Hvotofin Khrenh. Ilifils, \lX\. pi. 1}./. S jtl. 41. //. ISI-JS. 

(tunpijion* is <initi. Verb. Zool. Rot. < ies. \Yitvi 12: l^b Fenzb Reise Novaiy 

lint. 1: li). I^7U, 

Ortltf/ti* is ( irun. in |>art, in l-'enzl, Reise Xovara Hot. 1: U |o, 1*70. 

.1 ttnrfhfutt ix i iruiu in FenzL Reise Xovara Rot. 1: !J 10, ISTU. 

(irutiow breaks up KhrenbergV genus by emending its scope and creal ing the above 

three new genera. I do nol liud any advantage in this arrangemeul. Kb re n berg's 

generic concept is a w ell-marked and precise one: its uiemf>ers arc in clear con- 

trast- with other diatoms by their sol wary growth allaehed by I be inferior, raphe- 

bearing valve. by the com avo-conve^ ?*hape of the trustnlos, by the general, perhaps 

universal, dissimilarity of the inferior and superior valves, and by their uniform oval 

or suboval contour. However useful (irunow's distinctions may be for subgeneric 

division, it seems to me best lo leave those forms in the compact and sat isfactory genus 

that Fhrenberg constructed for them. This view seems to prevail with most authors. 

Cocconeisa antiqua Temp. A; ilrun. Mem. Soc. Rhys. ct Hist, Xat. Geneva 30X2. 

pL ,s\ / ■'). 1 SSfJ. Schmidt, Atlas pi. lUl.f. 1S77, 

('orcoiii'is trticfajfiru Pant. Reitr. Baeill. t ug. 3; pi. /. 1//. l&WA. 

The form from station :5<ilHll is identical with Schmidt s ligure< above, it is. how- 

ever, wide of the type, and I assign this umho to it with some doubt. More typical 

specimens occur at station 1021*11, together with a variety which larks the curved 

hyaline bands midway between 1 he raphe and the sides. 

Found al stations :1(J0|II, -IU2NH. Bering Sea, 

Cocconeis baldjikiana firun.; Van Hour, type no. 5 Hi. Schmidt. Atlas pL lUtt. 

f. 7 UK 1WM. 

("ttrromia 8cntflhni\ Khrenb.; (1 run. Bol. Teiitralblatl 33:^2-1. ISSS. tle\ o in 

Schmidt, Atlas pi. lUi). f. 7 U). IS77. 

I agree with Schmidt in the above citation that Grunow s union of this beautiful 

and vigorous form with i\ s^aif lltnn Fhreuli. is inadvisable, Kven Smith V too 

strongly marked figure ^ of the latter lacks the beautiful broadening of the markings 

« liih. Sw Vel. Akad. lfanill. li:t: li">. pi. *!. ISi^. 

b \V- Smith, Synop. Brit. DiaL 2: pL -Lf. -i.}. 
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of this speoio^ us well as their breaking uj> into fine pnnela near their u11[cm with 

the margin. 

Found at station 2S4S. south of Alaska Peninsula. 

Cocconeis costata (ireg. IJ.uarL Journ. Mier. Sri. 3: Si). pi, .f, /. Vh 1855, Trans, 

Mier. Sne. Land. ti, s, 5: OS. p{. l. f. 21. 1S57. Moeb. Diat.-taf. pi. UK pL 

/A f. J?. !8i)0, Ttal>h, I I. Eur. Alir, 1; 104. ISfil. Jan. Ahh. Sehles. Ces, 

Valer], ('lilt, 1862-: IS. pi. 1A. f. JfL lSf;2, Clove in Nordensk. Vega Exped. 3: 

Hi!*. 1SSS, Van Hour. Synoj>. pi, .10. f. 11 17. [SSI. Priteh. llist, Infos, ed. I, 

K7C [Sfil. Cleve. Sv. Vet. Akad. Handl. 27 L: ISii. 1KH5. 

Sttrimla rptanuTcnsis (irun. Verh. ZooL Hot. <les. Wien 12: Joti. pi. tt.j\ KK ISlii!, 

liaphonns scvtfUaiflts <iron, \ erh. Zonl. lint. Cos. Wien 13: 3H:J. pi. {. /, 

I\a phone is archrri O'Meara, Quart, Journ, Mi or. Sei. n. s. 7: 247. pL 7.J\ t i. lS(i7, 

Moek Diat.-taf. pL 77./- 1 IWW). 

('ticcutai$ impisratri;c Schmidt. Atlas pi. lS!t. J\ lo-D, lK'.M, 

loct'tmn.s janischii Schmidt, Atlas pL 1SU. j\ ,111 I Nil I. 

( ovvon*is rtfrarafjdiix Jan.; Sehinidt. Alias pi. lS!f, /, .:S-*L\ ISfH. 

(\ia\ptjUnu is vmiuta Lasers. Pih, S\. \ eL Akad. llandl.31': ">■">. IS7U, DeTonL Syll. 

Alg. 2:111. I Si) I. 

( am ptjlont is (priiUrii inuu in Fen/h Reise No\ ara Hot, 1: II. Is70. nut i'orenutis 

gri'villfi \\\ Smith. 

There is not enough siniilarity het ween this species and < \ mjihtt Johns. " or hetu con 

this and the gigantic (\ kcHjut'trnxix Pot. f> to warrant unit 111thenu as is done hy < leve/ 

The s|)ecies is, however, a very variable one both in si/t* and markings. 

Found at station StitH. Hering Sea, 

Cocconeisdecipiena (leve, liih. Sv, \ ei, Akad. llaudl. li;t; 14. pi. t./.fi. IS7;C, X,>r- 

densk. A eua Ex pod. 3: MY.K \ss:)t Clove & tirun. Sv, Vet- Akad. IlandL 17 : 

Hi. :ssn. DeToiii, Svll. Alir. 2: C>0. IsfiL + 

Cncrotwis tirviicn Clevi1. llih. Sv. Vet. Akad. Uatidh 1L(: 11. pL -'*/< 1/u iimt J\ Ilh-. 

IS7S. Clove A: Cruro Sv. \"<4. Akad. Ilandl. 17J: 1G. 1SS0. 

CwTontix sifittiomdiuti# 'I'eiup. A I!run. Mom, Sue. Phys, el Hist. \ai. (ieneva 304: 

SS. pi. <\\ f. 4- I SSi). 

CiHTfnitis sitjtttti l\i nt. I r. [*arrill. I n^. 1: Ml!. pl.S.J\*iS. Srhniidc Alias 

pL lUfi* f. 1L 1S!M. Temp. & Hrun. Mem. Sim ■. I'hys. et 11 i si. Nat, (ieneva 30': 

70. 3SSI>. 

CtHTOHtis oathis-catix l»run, Mono Soo. Pliys. ei Hist. Nat. Cenevu 31!: 17. pL is. 

f. i>. IS91. 

(^fccffttn's sparsipinirtuta Hrun, Mem. Sue. Phys. et Hist, Xat, Cienevu III1: is, pj. 

IS./. N, Selmiidt, Atlas pL It I IS!H. 

(hrco)ttix dtntpffi (ire^. \ ar,: \ an Hour. Syii^]^ pL f* 1S-1U. 1SSL Clove: 

Sehmidl, Atlas pi. JW.f. HL lS!Kt. 

Corctttif ix ftfhpir lirun. Mem. Soe. Phys. et Hist, Nat. (ieneva 31!: 17. pi. is, f. 

I.SfH. 

A diseiissioii f>f the sejKirat if>n nf t liis s|>eeios In u 11 ('. (firaptti Crei:., with whieh it i^ 

united l>v Cleve, mav l>e fouod under the hitler spec ies, It mav he here slated thai k I I \ 

t ho union uf the ahnve si^muid forms agrees wii h Do Toni ^ in so Jar as that In* does imt 

a<lmit ihein undc^r <dir** pt<i. hut either gives them separate rank or unties one or t wo, 

as (\ flfcipints Clove and f . ittrhta t le\ e. 

Most of the aliove are found in the ful lowing dredging; t liat eorresponding lo 

u Quart. Journ. Mier. Soi. 8. IS. /,/. / /. ist;n. 

^ Miss. Sei. Cap. Horn ll'i, pi in, f\ ISS!). 

r 11,h. Sv. Vet. Akad. Handh 27% 1S2. lS!i:>. 

^Svll. Alg. 2: 4t^4), IS91. 
&- Ci 
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C,arrtira at slni inn ^(507, itself an arctic dredging, is another illustration of the value of 

the diatoms for fixing the source of the material composing sea bottoms. 

Found at stations %(>(}/, -IT)Kill, He ring Sea and off Lower California. 

Cocconeis dirupta < 1 re^r- Trans. Roy. Soc. Fdinb. 21: till. pK L f* ^>, 1857. Jan. 

Abh. Schles. Ges. Yaterls. Cult. 1862 : S. pL J/i./. / f. ISt>2, Grun, in Fenzl, 

Reise Xovara Hoi. 1: I I. 1870. Cleve in Xordensk. Yeija Kxped. 3: 400. 1883. 

U, L. Smith, Sp. Diat. Typ. no. (5:i3. 1874. Van Ileur. Syuop. pL Jtt.f. 14 1;~>. 

18NL Schmidt, Atlas pi. 196. f. V\ 17\ IS. 1891. DeToni, Syll, Alg. 2: 4^>:i. I SI)!. 

CoiTomis diaphana \\\ Smith, Synop, Hrit. Diat- 1: 22. HO. f. J*r>4lt. ISoo. 

Corcontis bdtmrycri Jan.; Schmidt, Alias pi, 106./, 44-43* 1894. 

Cor.ctrtu U diiicata Schmidt, Atlas /}/, 196,/. 4f. 1804, 

Cleve ^ unites under the a hove name, in addition to those here given, all case^ of his 

own (\drcipirns & which are similar 1o the above in the broadly oval character of the 

valves, in the fineness and curvature of the heading, in the presence of a transverse 

stauros at the middle of the lower valve, and in a general tcndeu<*y toward a sigmoid 

outline in the median line of one or both valves. There is much in favor of this, for 

f\ dirupta. does show these characters, even the sigmoid curvature in some Instances, 

Hut such unification is here attended with confusion. The forms thus grouped are 

too diverse, o. g., C. biilmeyrri Jan., a very evident variety of (\ dirupta and (\ spar&i- 

punrtata Temp, & Rrun., a very evident variety of ( \ dtci pirns* To call these two one 

species is carrying condensation too far for practical use, I have accordingly united 

only the three above names with (\diruptu and ha ve grouped all the other forms under 

(\ dm pirns* This arrangement, though no less artificial than that of Clev<\ is no more 

so,and it affords an easy means of grouping these confusing forms, The salient char- 

acteristic of (\ dirupta is, as its name indicates, a hyaline median area on one or both 

valves, broad at the center and tapering to a point at each end, slightly or not at all 

sigmoid. This line in C. dm'pirns is slightly or extremely sigmoid, the ends of the 

raphe curved like an £' S " in opposite directions, the median area generally narrow or 

sometimes wanting, and the transverse sUiuros plain. Tt may be added that the 

members of the C. dirupta group are generally much smaller than those belonging to 

(\ drcipirns. 

Found at stations 269011, 451611. off central and Lower California, 

Cocconeis distans Greg. Quart. Journ. Micr. Sci. 3: 30. pi. Jim /. 9. 1855; 5: fi7, pL /. 

/. 45* 1857. Moeb. Diat.-taf. pi. o.f. 9, pi. 14*/, 4?>. 1800. Schmidt, Atlas pL /W, 

/. 49-47, 40. 1894; Jahresl). Komm. Dent, Mccrc 2: pi. 4. /. 44-24* 1874. Pritch. 

Hist, Infus. cd. 4.870. pi. 7./, il. L. Smith, Spk Dial. Typ. no, 70. 1874. 

Grunow c makes this a variety of C. $cutellum Ehrenb., for which there is some war- 

rant. As there is, however, quilea difference between what 1 conceive to be Gregory's 

type and that of Ehrenberg, I have retained the above name. The two figures of 

Gregory's in the above citations arc not at all alike. The firs!- was evidently incor- 

rectly drawn by Tuffen Wesl, so far as the beading is concerned. It is represented in 

very regular rows evenly graded from the large marginal heads to the smaller medium 

ones. Hut Gregory saya,d This beautiful form is at once characterized by the equal 

size of the dots or granules and their great distance from each other, so thai it almost 

loses the aspect of stnation," The faulty representation of this is corrected, in fact 

over-corrected, in Gregory's second figure. When the type idea of Gregory's species is 

thus made out and is compared with Khrenberg's original figure and description/ it 

seems to mc the two are sufficiently wide apart to admit of the retention of both names. 

Found at station 4505II, Santa Cruz light-house, Monterey Hay, Cab 

« Sv. Vet. Akad, llandl. 273: 175. 1805. 

h Hih. Sv. Yel. Akad. llandl 1 14. pi* L f, '>♦ bS73. 

' Fenzl, Reise Xovara Hot. 1: 0. 1870, 

d Op. cit. 30, 

f Fhrenb. Infus. 194. pL 14. f. 18X8. 
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Cocconeis grevillei \V. Smith, Symip. Brit. Diat. 1: 22. pi. -i. j\ isr>:{. Rabh. Fl. 

Fur, Alg. 1: 102. ISri-L Jan, Abh. Schl. Ges, VaterF Cult. 1862-: IS. p!t ,M. 

/. 10. 18f*2. II. F. Smith, Sp. Diat. Typ. no. 72, 1874. Prilch. Ilisl. lni'us. cd, 1. 

870. 181)1. 

rymfV/W (irun. err. tier, in Fenzl, Reise Novara Bui, 1: 10. US. ]S70. 

Journ. Roy. Micr. Sue. 1: 245, /V, ^ L87S. Petit, Funds de hi Mer3: 

171. pi. ?. A j. 1K77. Van lleur. S yiif >] >. L'M. pi. SS.f. I SMI, IV Torn, 

Syll. Alg, 2: 4.19. JS9L (min. Verb, Zool. Boh Fies, Wien 12: 430. 18iJ2. 

(Jruri. Verb. ZooF Hot. ties, Wien 12: 42!). /)/. iU, /, Ut ISH2. 

r\-nxl, Reise Novara Bot 1: 10. 1870. Van lleur. Synop. 1X4* pL JS. J. A>- //;. 

1SH1. l)< Tuiii, Syll, Al%. 2: 4 tl, IK9F Truan, Anal. Soe. Kspan. Hisi. Nat, 

13: M\:i. pi. y./. Iksl 

Do Toni" gives separate rank in r. r #V/f / W. Smiths (\ regalia < rrev. and t \ anjfts 

(inm. under thegeneric head <\\mpyloneis, < "leve, in abo\e citation, unites the throe 

under f Wm/N/Zoram ^/vW/Ai (\\\ Smith) (irun., thus following (Jrunow's analysis.'* 

1 do net think < \ g/rtUifi and (\ artjnx ran lie held separate. Differences exist. 1 nil 

they are slight and variable, having chiefly to do with I he thickenings on the internal 

erafieular plates. 11 til the union of (ireville's i\ at/alts with these is too radieal. 

A comparison of (he pu I dished iigures dues noi show 111 e strong contrast that is t" he 

seen in specimens of these two species. The erai ieular plates and the inferior valves 

are never elosely alike; hut the wide<1 difference is to he seen in the superior platesr 

which in (\ (jrcvitUi have heading actually <»r a[)proximately alike in ihe middle and 

outer portions, while*", tyjahs has an oval central area marked with harsof line puneta, 

while the outer area, separated from thisceniral portion, is marked hy very large l>eads. 

Two specimens affonled hy IF F Smith, lypes no. 72 and no, show this contrast 

finely. i he former <>f (\ tjrn Hh! from <iranvilh\ Franee, and (lie latter of (\ n gal is from 

< ape of < lood Hope. I 11jerefore take ihe posit ion of Van Heurek, T)e Toni, and others 

in classifying these species separately. 

Found at stations 2X07. IW.lS. Galapagos Islands and Ihrnshu Island, Japan. 

Ooccone's pellucida tirun. in Itahh. (leiir, 1: 21. jil. *>. f. II. IS(i2; in Feiizh 

Ueise Novara Hot, 1: 12. hS7(). not f\ pi-Um'itln fSriilL Verh. Zoo!. Hot. (ies. \\ ien 

13: pi. 1'L /. 4. which is (\ p#rtt<lomaniimittt <ireg+ Schniidl, Athis 

pi. }Ut. f. /;/- f. /) pi. }~*h pK f< I fi. 1894. drum in 

Fenxh Reise Novara liol. 1: US, jit. L J\ r N. I S70. l)e Toni, Syll. Alg. 2: 4 )1. 

IH91. Cleve, Sv. Vet. Akad. Hand I. 26: 17S, ISSH. Pant. Beitr. Bacilh Fug. 3: 

Cotronrix ntrri-rotrrriffa Temp. & lirun. Mem. Sor. Phys. et Hist, Nat. (Jeneva 30u: 

X2, pi. S.f. (L |SSf)T Schmidt, Atlas pi. /.'AO. /. 10 !U* 1S94. 

i ftccomiv liinifttrsrkiL PanL Beitr. Bacill. Fng. 3: pi. M*f. &>-}. 1893, 

i 'orennt is n-vtahilix Pant, Beitr. Bacill. Fng. 3: /;/, ■}**-* ]S{X\. 

( hcwMti is rttrutnnrtfi S( hmidi. Atlas j>l. ] U> 1S94. 

The douht of T<impere and Brun oft heir cm t i-ff}ftnt<la heing anything more than 

a variety of this species, indicated hy t heir bracket ing the lai ter name with their own, 

is, I 11n nk. well founded. Indeed, I lia\ e met with all possible varieties of th<^e 

t*xi remely clf>se forms, and I am con v i mod iln^ysluadd he united. Si» also regarding 

<\ rifctntichirfa Schmi<lt, I is radially arranged markings and its generally straight 

raplie are not siifli<iient in separate it from ihe above. It occurs at stations XXl(( and 

iUiO-F I exclude fhtltrouha Harn/schr and the variety of ii regard i^l hy Janiseh 

as a species though both f i ru n< ;w arid De Toni are impressed wilh tfieir 

" I>e Toni. Syll, Alg. 2: 1X9-44 I. IS<M. 

b Fenzl. Reise Novara Bot. 1: ]n. 1*7^, 

f Rahh, Beitr, 1: 2F pi. ti.f. in. Isr>2. 

^ liahh. Boil w 1: 7. pi. !. pi. Ii. 1SH2. 
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dose aliinity, They belong, with (\ i-nnuerin Jan. and (\ alicna Schmidt. to a very 

di fferent gnnip. Grunow explains<l 1 liui he gave 1 li<" name pdhtcitla to a specimen of 

('. psnuhinmvtjiuAita (ireg,, I wing misled 1 >y ii poor figure nf llalfs.^" He refers to the form 

cited by llanl/.sch'* as the Irno type. 

Found at stalions 2844, 2848. :l(i04, :i(>04II, Aleutian Islands and During Sea. 

Coccone's senegalensls Hreb.; H, L. Smith, Sp, Diat. Typ. no. 79. 1871. Do 

Ton!, SylL Alg. 2: 4«4, 181)1. Ilah. Cat. 84. 1877. 

Though both De Tuni and Ilabirshaw recognize ihisusan autheniic species, I sus- 

pect it is a synonym of wmu1 other form. I have been, h(^we\e:\ unable to find such, 

and as my specimen agrees with Stnitirs typo f am conipelled In assign this name 

provisionally. 

Found at stations 2fi80H, 2fS!MII, -15 Hi IF off central and Lower California, 

Cocconeis splendida Grog. Trans. Roy, Soc. lidinh. 21: MK*. pL IL /'. JV. [857. 

Pritch, Hist lnfus. ed. 4. 870. 18lil. Rabh. Fl. Fur, Alg. 1: 102. 18(i4. 

Orthoncis splnutithi Grun. in Fenzb Reise Novara Hot. 1: 15. 1870. Van Ileur. 

Synop. pL J-J* 1881. Clove, Sv. Voi. Akad, IlandL 27 : 148. 1895. Panl. 

Heitr. Hacill. Ung, 2: pL 1889. Truan & Witt, Diat. Ilayti 18. pl> ;. 

/♦ 13. 1888. Truan, Anal. Soc. Fspan. Hist. Mat. 13: 3(i3. />/. 10,/. JO. 188^. 

<1occoncis pimctatifixivta Grev. Quart. Jnurn. Mior. Sci. 5; 8. pi. ,i.J\ /. 1857. Moeb. 

Diat.-taf. pL 11./. /, 1*> 1890, 

Ortkoneis punctatissima Lagerst. liih. Sv. Vet. Akad. IIand 1. 3^: 57, 187<% Do Tuni, 

Syll. Alg. 2: 16IS. 189 L 

ifehmra vrihram <Jrun. Yerh. ZooL Hot. (?es. Wien 12: 577, pi. -■>./. Wa-d. 18fi0. 

It is not perfectly t*lear that Grev Hie's and Gregory's species are (ho same. That 

of Greville would appear from tho figures to be much more Jinely beaded, particularly 

as he says its beading is il very minute/- especially toward the median line. The fact 

is also against their identity that Greville made the drawings for Gregory's paper, 

including this very form, yet does not look upon his own publication as a renaming 

of the same diatom, lint, they are united by Cleve, Grunow, Do Toni, and others, 

while Rails holds them separate. If admitted to be the same, which seems on the 

whole to bo best, the question what name should be assigned presents sumo difficulties. 

Roth names were published in 1857,f There is no record in the Proceedings of the 

London Microscopical Society as to when ( ireville's paper was presented, in the records 

either of 185(1 or of 1857. Gregory's paper was read January 10, 1857, and appeared 

that year. The preference would, therefore, be in favor of Gregory; and as his name 

is ihe better established of the two, I have for all these reasons adopted it. 

Grunow'8 Mdo&ira cribrosa must be included here. It appears to me more nearly 

to resemble the Greville type than ihat of Gregory, though Grunow and Cleve take 

an opposite view. It is also rather diiHcuU to see l he reasons for assigning only figures 

10 a, 1) of Grunow's figures to this species and placing the other two, figures 10 c and d, 

in different species, as Grunow does./ 

"Fen//I, TCeise Novara Hot. 1: 12. 1870, 

b Verh. Zool. Hot Ges. Wien 13: 145- 

f Pritch, Hist. Infus. ed. 4. pi. 7./ A9. ISfil, 

d Hantzsch in 11ahh. Heitr, 1: 2L pi. fl f, //, 18(12. 

f Grevillc's paper was published on pages 7 12 of the Quarl. Journ. Micr. Sci. for 

1857, which probably appeared before July, if not as early as April ur May, 1857. While 

Gregory's paper was read on January H), 1857, ii was not published unlil an appendix 

dated May 28, 1857, and a corrigenda da led August L 1857. It constituted pages 

47:t 542 of Trans, Roy. Soe. Kdinb. 21: 1857, which came at Ihe end of the volume 

which unquestionably was not published until after August L 1857, 

/Fcn/l. Reise Novara Hoi. 1; lU. Is70 . 
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Sinn]I specimens of the present species approach closely in robust specimens of 

(\ adrmciat Kittz^ a variety of sctttplltnit Ehrenb. (he best mark of distinction 
* 

being the1 round and widely set beads of (\ splnidida and the more compact and 

rectangular beads of (T. snttvllnnt. 

Found at station 3090, off Honshu Island, Japan, 

NAVICULA Bory. 

A\u intfa Bury, Encyel, lleih. d Hist. Xat. 2: 502, 1824. Ehrenb. Infus. 173. 1838. 

Klitz. BacilL 88, 1814. l)e Toni, Syll. Alg. 2; 0. 1891. W. Smith, Synop. Brit. 

Dial, 1: 40. 1853, Donk. BriL Diat, 2. 1871-1873. Van Hour. Synop, 71, 1881; 

Treat. Dial. 162. 189(5. Gaslr. Hep. Voy, Ghall. Hot. 2: 22. 1886. Prilcli. Hist. 

Infus. ed. 4. 802. 1801. Rabh. El. Fur, Alg. 1: 108, 1804, Glove, Sv. Vet. Akad, 

Handl. 26-: 4, 130. 1894; 27:i: 10. 1895, Gleve & Grim. Bill. Sv. Vet. Akad. 

Hand). 17*: 27. 1880. Grim, Verb. Zool, Hot. Gcs. Wien 10: 513. 1800. llrun, 

Diat. Alp, 03. 1880. 

Pinnnluria Ehrenb. Her. Akad. Wiss, Bert. 1840:213. 1K41. W. Smith, Synop, 

Hrit. Diat. 1: 54. 1853, 

lHphmeis Ehrenb. Her. Akad. Wins. Herb 1844: 84. J845. ("love, Sv. Vel Akad, 

Handl. 26-: 70. 1894. 

Stattroptera Ehrenb. Phys. Abh, Akad. Wiss. Herb 1841: 134. 1843. 

J$fat(roneis Ehrenb, Phys. Abh. Akad. Wisw. Berl. 1841: 134. 1843. Ki'itz. Bacill. 

194. 1844. Do Toni, Syll. Alg. 2:204. 2801* Van Ileur. Treal. Dial- 158. 1890. 

l^rurostauron Rabh. in part; Grim, in Fenzl, Reuse Novara Hot.. 1: 101. 1870, 

DicHria Herk. in part; Van Heur. Synop. /;/. 1(1.f. 1(K J881; Treat. Diat 233. 1890. 

Arwrnaeoneis Pfitz.; Gleve, Sv. Vet. Akad. Handl. 27': 0. 1895. 

XHdittm Pfitz. in Hanst. Hot. Abhandl. 2: 39.1871+ Gleve, Sv. Vet. Akad, Handl. 

26-: 08. 1894. 

Caloneis Gleve, Sv. Vet. Akad. Handl. 26-: 40. 1894. 

Slenoneis ( love, Sv. Vet. Akad. Handl. 27J; 123. 1895. 

Fru&tulia G. Ag. in part; Kiitz. Linnaea 8: pi. L'Lf. 16'. 1833, 

("ymbella G. Ag. (=('nrcone.ma Ehr<>nh.) in part; Gonsp. Diat. 8. 1832. 

Syncdra Ehrenb, in part: Kiilz. Bacill. 03. pL 1844. 

Atnphiprora Ehrenb. in part; Mikrog. pL J. /. /. 10-1!, IIL j\ Sa rt 1854. 

Schizonema C. Ag- in part; W. Smith, Synop. Brit. Diat. 2: 71. 1850. 

< 'ollelonema Breb. in part; W. Smith, Synop, Brit. Dial, 2; 70. pi. ^7 ./ vj. 1850. 

Avhnanthulium Kiit.z. in part; W, Smith, Synop. Brit, Dial, 2: 31. />/. 67.f.ASo. 1850. 

PJeurosigma W, Smith in part; Ehrenb. Infus. 180, /;/. 1-LJ. 10. Kiilz. Hacill. 102 

iiii). 127, 128, etc.) pL 4.f+ etc, 

The enormous size of this genus has incited many authors to attempt i!s division 

upon more or less tenable ground*. Thus Ehrenberg divided it into Navicula (Bory) 

Ehrenb. and Pinnularia Ehrenb., the chief <listinclion being that the former had 

smooth, the latter ribbed. valves. But Ihe distinction was ween to be fictitious, and 

Kiitzing and Brebisson refused to accept it. William Smith revived the names, 

making the distinguishing feature the character of the striation, that in Pinnularia 

being composed of smooth eostae, while Xavicula had the sfriae broken more or less 

inlo moniliform or beaded lines. This would serve admirably to distinguish such 

species as IHnnnlana nnhilin Ehrenb. from Xarictrln axpmt Ehrenb. But two difficul- 

ties have stood in the way of making application of this distinction in general: firstt 

very few of the multitude of species in tin1 genus can be positively classified by Ibis 

criterion, every conceivable gradation between plain for apparently plain) costae and 

rows of independent beads being presented: and, second, in even the extreme Pinnula- 

ria type ihe apparent, presence or absence of perfect ]y smooih bars or eoHac is largely 

a matter of illumination. It is true thai, scient ilic classificat ions are chiefly valuable* 
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for so assorting objects of nature inn* small groups as io render easy their availability 

ami identification, Nor ran at the present time that other purpose of elassilicat ion, 

the Indication of relalionships, bo pressed very slrongly, Etui unless all 1 lie usual 

eonrepi ions of the word genus' aro to be ignored. ihe disi inrt ions drawn by \\ illiam 

Smith inusl l»r ronsi<lenvl a^ too unimportant and especially inn unstable to admil of 

adoption. 

By far the most painstaking and thorough analysis of Xavieula is that of C-lcve io 

his Xaviculoid Diatoms." 1 rcgrel I ran not follow his divisions of ill is genus. It 

would ho aside from the purpose of this report to discuss in ample detail (he merits of 

this extrusive work. It must, therefore, suflice to say that a careful reading of the 

rhupter " < )n the value of the characteristics^' on page 4 of that work, will, in connec- 

tion with the divisions of Xavieula subsequently made in I he work, reveal I lie fart 

thai nearly all the characteristics there looked upon as inadequate are subsequently 

employed as bases for the new genera created. I therefore follow in general the 

majority of authors writ ing since ('love's work appeared, in considering these distinc- 

tions of value for suhgenerir grouping, 1 hough not of generic worth. Especially has 

Van lleurek grouped the genus Xavieula in a way sat isfaclory hHbe writer Excep- 

tion must, however, be taken to his recognition of the genus Sfauroneis Elitenb. 

as a genus. As Win II euro k there says, tlie true Slauroneis forms d iff or in 

no respect from Xavieula, except "by the centra! nodule being transversely dilated 

inlo a siauros.1' This has always appeared to nie to he a very trivial ground. The 

stauros is a most common aeciden! of many species in several other genera, as Aeh- 

nanllies Hory, in .1. coatrtufn (lireb.) < I run. Plonrosigina \\\ Smith, in P. axial ianti 

Temp. & Brun and /'. utaurophorttm flrun.;^ and Cocconcts Ebrenh., in (\formosa 

Ilrun/ Nor is this any more or less the "dilation of the central nodule' in the one 

case than in the oilier. In short, the separation of stauros-hearing forms into a genus 

is an impossibility, either inside the genus Xavieula or outside of it. 

I look upon the following genera as having fairly good claim to separate standing 

Maslogloia Thwaitos, for reasons slated under thai genus; Dirtyoneis Clove, on 

account of its peculiar internal plates and especially its locutalo border,' though it 

may possibly be necessary lo unite it with Maslogloia; Iiouxia Brim Ilerib,; <i also 

I he following six genera, which, although srparalr from Navicula. should be united 

under the same generic name: Ernst ulia K'. Ag., in par!. lb rkeleya \ < irev.'t Van Hour., 

Keicheltia Van Hour., Am phi pleura Kill/.. Brebissonia < irum. Vanbeurrkia Brelx. 

for all which see under Ernstulia in this report: also their figures and descriptions 

by Van 11 curt k. h 

To the foregoing may be added CleveV genus Cjstula;' for although it at present 

includes only 1 he single species (\ ItnrnzifttKt fdrink » C|eve. this is perferlly constant 

and strikingly unlike other naviculoid diatoms, On I he whole the best concept ion of 

Na\ it ilia and its allies is thai of Van Heurck. j 

Navicula aestiva Dunk. Trans. Micr. Soe, bond. nt s. 6: :V2. /,/. A. ft is. I85S; IIrit, 

Dial.!!, pi. /. f. 4. IH71-7*b Srhmidl, Al las pi. f. in i /1 unnamedl pi, s. f. 'ti 

(type),/. 41 (unnamed). ISTo. Rabh. El. HI 11 r. Alg. 1: I SI. ISttt. DeTonb Sylb 

" Sv, Vt t. Akad. Hand!. 26 : IK!M: 27:i: lS9o, 

^ Van Ilour. Treat. Dial. LSWi. 

<" Van Hour. Synop. pL-tti,f. t$, ISSI. 

ff Perag. Lc Diaiomiste li pl.S.f, JJ i~t. I%',H. 

f Sehmidt, Alias pi. IS^L 

/ Cf. Sv, Vet. Akad. Hand I 26:: llM. !S!i|; and Van Hour. Treat, Dial. 157. |S<HL 

p Ilorih Dial, Auverg. b"><i. lS!l;b 

A Van 111 i ir TreaL Dial. 2hM\, ^42 I Sim. 

i Sv. Vet Akad. Ilandl. 26 : Ul. I. 

; V;in Hour. Treat. Dial. lui'-2o7. IS90. 
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AI.lt- 2: 9:{. 1S9L O'Meara. IV>c. Roy. Iri.-]i A cad. II. 2: ;iS4 ipL f. :ur uorth- 

lessi, 1X75. Clove. Sv. Vol. Akad. HandL 26 ': 91. IS<M. Prheh. Hist, lnfus. 

cI. I. WML IS(iL 

Xat irttfa yV/m; fireg. v;int fy; Schmidt. Alias ///. /. / -U IS7A: .lahresli. 

Komni. Dout. Moore 2: pi. S*j\ '(L IS7 L 

AVh icuht nut If hi! Ilreh. variety: \ an Hour. Treat. Dim. 198. IN9(j. 

This beautiful form is. us \ an Ileunk flaims, near in A\ smith!* Prelr, Inn is \astly 

finer and, so far as I liavc seen. ii ne\ or shows the don bled >eadeil striae <it I hal s]x*cies, 

it- striae being delicate and obscurely moni li form, 11> resemblance to A ./nxcn ((ireg. ■ 

Rails is also superficial. St hniidi - figures of th^ I species quoted above are quitedis- 

tinrt from (iregory s type. originally published as \. smith!! IIrclx variety ///Mtirrj:.. 

its 1 rue name, for as Ralfs. who makes it a separate species. says," it "dilters from A. 

fttnilltH lireb. in its much larger size and more distinct striae/' Il is. therefore, even 

nmre strongly in contrast with the present species, and I agree with < levo and De 

Toni in recognizing its disi inctncss. Ttie peculiar termination of the two halves nf the 

rapheat 1 lie center nf the valve'' is well displayed in a specimen accompanying this 

report. 

Found at station 292011, Hawaiian Islands, 

Navicula anceps i Ehronb. i Mann. 

Staurowfti a turps Fhreali. Tins. A I'll. Akad, Wiss. ilerh 1841: -Hi%\ 422. ph ,i. L/ 

/.sl. 184;L Kutx. r>a< ill. I Of). j>i 1st L \Y. Smith, Synop. lirit. Diat. 

1: lit), pi. lit./. iuo. I!run. Dial. Alp, X<i. /;/. 1KJ\ f /. 1S80. \ an Hour. 

Synop. (iS, pi. -}.J\ I rv. ISS1; Treat* Dial. U>0. pi. L / <j<j -j7. 1896. Schtitn. 

•Sohrift. Pliys. Okoii. <ies. Konigsb. 5: 22. pi. £. / 1S(H. Wolle. Diat* 

,\. A. pL s. f. 4 (ini\/ s H). IsiHK Do Toni, SylL Alt:. 2:211. Clove. Sv, \ et, 

Akad. HandL 26-: 117. IS91. 4 leve +.V firun. S\\ Yel. Akad. HandL IT-: IS. 

pi S./ ft-I. ISM). 

Skwromix <utiphie< phalti Kilt/. I tat ill. 10-\ pl.tth/. /J. I SI I. Prilelu HisK 11 if us, 

ed. 4. 912. 1SG1. Selmm. Schrift, Phys. (>kon» (ies. Konifrsh, 22. pL *./. JU. 1 S<* 1 _ 

Stauronfis lincaris IChrcn!;. Phys, Al>h. Akad. s. Herl. 1841: HtMt. p}t II, f. IL 

184:1 ?; Mikrog, pi, oft. If./. /W. 1S11, 

In adopting the above name u> represent this \vi<lely known and variable diatom 

1 am led by considerations of policy md ., If a si rift obser\ anco of priority were fol- 

lowed Ehrenberg's Ihnvriit would probably have to supersede lus anctp#. as the former 

ap])earsearlier in both the text and plates of his article. Cleve'- (juestions the union 

of Unraris with this species, To me ii seems impossilih1 to diagnose either of them with 

any accuracy. Certainly the numerous ligures of boih given by Ehrenberi: represent 

a considerable number of species. And it is because 1 can not see the boundaries of 

these l wo name* by means of the original eital ions that I am unwilling to overturn the 

above accepted and widely-known specific name for a theoretically earlier one. Diatoms 

di ller Srom most nthor organisms in that their minuteness and delicacy of structure are so 

extreme that, only by the finest lenses and the most exact drawings can their specific 

characteristics be seen ami recorded. As a consequence, most of the earlier observa- 

tions of the more minute diatoms are untrustworthy, and too much weight is attached to 

the names assigned in these writings. A large part are veritable nomina nuda..and 

should be given consideration only when subsequent repet it ions establish their char- 

acter. For this reason fmn px is to be pre) erred to HtuatLs. The union <») the Siau- 

roaeis diatoms with Navicula has been discussed under tho genus. 

Found at station oWI9H. alonu Kurile Chain, 

" I'riich. Hist. Infus. cd, I. S9S. I si; I. 

bCf. S< hmidt. Atlas pi. ;. / .it I S7-> 

( S \\ \ et, Akad. HandL 26 ': I 17. 
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Navicula antillarum (Clove iV Cnm. i Matin. 

Allonch (Naricuhi ?) anlillaniin Cleve (iriut. in (leve. llili. Sv. \"ct. Akad. Ilandl. 

5s:8. pi. 2. /. 11. 1878. Castr. Rep. Voy. ('hall. Hut. 2: ;t>. pi. I■'»./. >, pi. 20. f. 

u. pi. u. \$m. 

Seal to piturn aiitillarum Pellet. Dial. 2SS,/', /.>/, 1SSS Si), Do T<mi. Syll. Alg. 2: 

265. 1891. 

Trachym is anfillartuit ("leve, Sv. Yet. Akad. Handl. 26": I9X. IS!) I. 

Nuririilfi {Allontts ?> kurzii (irun.: ('leve, ISih. Sv. Vol. Akad. Ilandl. 5s: 8, pi. 2. 

f. 12. 1878. 

The lust does not seem lo me to he a coed svnonvin, but as I have not been able to k I I 

examine u specimen, and as Clove himself is the authorii y fir its identity, I mu.st 

accept his judgment rather than his illustrations. 

Found at stations 2823. 2S:i5, (iulf of California and oft' Lower California. 

Navicula oinaruensis i ('leve) Mann. 

Nat'irula (ipis Ehrenb. err. del. Donk. lirit. Diat. 48. pi. 7.J\ ■i. 1ST I Tli. Schmidt, 

Atlas pi. 12. f. 10. ltf-19, -22-2'L 2.r>. 1875; pi. 174. f. lo. 1892. Schmidt. Jaliresb. 

Komm. Dent. Meere 2: 8(j, p\. l.f. 9. 1874. not. Ktttz. 

rinnitlaria apis Ehrenb. Phys. Abh. Akad. Wiss. lierl. 1841: 42". pi. ■). VIII. f. IS. 

1843? 

Diplonri# adonis Brun variety initarucnsis Cleve, Sv. Vel. Akad. Handl. 26-: 85. 

■ 1894. 

A'«l icitld didymu Ehrenb. err. det.; Do Toni. Syll. Alt:. 2. 72. 1 Si!I. 

As Cleve savs" it is impossible to decide positively what A. apis (Ehrenb.t Kiitz. 

really denotes, Ehrenberg's figure and description of Pinnttlariu apis make it rea- 

sonably certain that it is not the present species: nor arc the synonyms cited by 

Dankin at all illuminating. Kiilzing's figure'-1 is almosi anything but Donkin's 

diatom, and more unlike it, if possible, is W. Smith's figure determined as A. didyitm 

Kiitz.*' I therefore look upon Donkin's form as a distinct species. Although Ehren- 

berg s name can not be satisfactorily determined, it is inapplicable to the present 

species as above noted, and as there is so much doubt about drove and Cleve s identifi- 

cation it may be advisable to drop the name entirely until more accurate information 

is available. I have therefore selected the name omaruemis as the only one tenable. 

The form called N. apis Ehrenb., by (irove and Cleve (?t(* (Cleve < says (Jrove & 

Kturt),Cleve unites with A. adonis lirun, to which it bears no trace of resemblance. 

DeToni bundles the whole list together under A", didynta Ehrenb.. giving without 

comment many utterly irreconcilable figures./ That Schmidt recognizes the 

independent status of Donkin 's form is evidenced by the figures given by him under 

that name.? 

Found at station 2848. south of Alaska peninsula. 

Navicula ard.ua Maun, sp. nov. Pi.atu LIII, kku hks 2. 3. 

Valval view long-lanceolate, with sides not curved but proceeding in straight lines 

from the broad central portion to the rounded apices; costae set at an angle of 45" until 

very near the apices, then transverse; broader at their outer ends; remote from the 

raphe, leavinga hyaline line on either side of it; those at ihe center of the valve slightly 

a Sv. Vet. Akad. IIa.udl. 26": 91, 1894, 

h Kiitz. ilaeill. pi. 2X.f. 76. 1844. 

c\V. Smith, Synop. Brit. Diat. 1: 5;i. pi. 17. f. i.~>4<i. 185:i. 

Schmidt, Atlas pi. 174.f. IS. 

f Sv. Yet. Akad. Ilandl. 26-': 85. 18! 14. 

J Kuln. Haeill. pi. 4.f. 7. and pi. 2s. f. 1844. Donk. lirit. Dial. pi. 7, /'. ■}. and 

pi. 7.f. >\t. 1871-73. 

9 Schmidt, .Jaliresb. K oniiu. Dent. Meere 2: 8li. 1874. 



MANN—DIATOMS OF THE ALBATKOSS VOYAtiKS. 337 

shorter, giving thereby a broader hyaline area around ihe central nodule; zonal view 

subrectangular, with rounded corners, slightly narrowed at the middle by the depres- 

sion of the centers of the valves; zone or girdle broad and hyaline. 

Length of valve. 0.06 mm.; width of valve. 0.01 mm. Costae, 52 in 0.1 mm. 

I have named this minute Xavieula with reluctance, bavin# tried to brirg it into 

union with several known forms, such as Compltomma tjracile navioiloidcs Gruti.," or 

with A", tcnclla Breb. 6 It could be looked upon as a wide variety of the former of these 

two. which is the same as (lOmphoiutnu naricuioultx W. Smith, if that diatom were at 

all like the figure given in St rose. <' but the identilicution there is incorrect. The 

zonal view is beyond question that of a Xavieula, and St rose shows his doubt of the 

name by an interrogation point. My specie? resembles somewhat a minute specimen 

of A", pennata Schmidt,d but the strictly unbeaded costae of my species, as well as the 

size, precludes a union. Its nearest representative is an unnamed figure of Schmidt's,* 

which it closely resembles except in the matter of the apices. 

Type in the I*. S. Xational Museum, Xo, 590144, from station 2680H off central 

California. October 11. 1891; Sfj4 fathoms, bottom of brown mud and sand. 

Navicula arenaria Doiik. Quart. Journ, Micr. Sci. n.s. 1: ]()]>}. /./. S. 1861; Brit. 

Diat. 5(i. ;>/. S.f. .ia-e. 1871-73. Kabh. Fl. Kur. Alg. 1: 177. 1864. Grim.; 

Schmidt, Atlas pi. .}7. f. iS iO mot /. 1876. Van Heur. Synop. pi. S. f. ]S. 

1881?. O'Meara, Proc. Roy. Irish A cad. II. 2:411. pi. }.{. f, 17. 1875. Lagers. 

Rib. Sv. Vet. Akad. Ilandl. 3IS: 34. 1876. Lend.-ForI. Mem. Soc. Emul. St.. 

Hrieuc 23. 1879, not II. b. Smith. Sp. Dial. Typ, no. 250. 1874. 

Navicula lanceolato Kiitz.; ( leve, Sv. Vet. Akad. Ilandl 27s: 22. 1805. Van Heur. 

Synop. 88. 1885. T)e Toni, Sy!I. Alg. 2: 58. 1891. nut Cyvtbelhi lanceolata ('. Ag. 

Although there is similarity between certain figures called N. lanceolata (C. Ag.) 

Kiitz. and the above species, I find none (hat can be considered the same. In 

fact. I am at a Iosb to decide what this kinceolttlft of Kiitzing is specifically. No defi- 

nite idea can be obtained from the original descriptions and figures,/ the figures 

showing a variety of outlines, but devoid of any markings known in Navicula. I 

notice that I'leve 9 passes overall citations from K tit zing and apparently bases his 

conception of the species on the description and figure in Lagerstedt.'1 If so, it 

is quite irreconcilable with Dimkin's species. I think that here, as in some other cases, 

t'leve has carried condensation beyond the point of usefulness. The specimens 

found by me are so exactly Donkin's type that I accept his name as valid. 

Found at station 3635H, Bering Sea. 

Navicula aspera Ehrenb.; Donk. Brit. Diat. 62. pi. 10. f. la-c. 1871—73. Van Heur. 

Synop. 94. pi. 10. f. IS. 1881; Suppl. pi. if. /. Mi. 1885; Treat. Diat. 205, pi. 4-f- 

Itio. 1890. Schmidt, Atlas pL 48- /• -/ (f■ 14-15 doubtful). 1876. Grun. 

Denkschr. Akad. Wien 48': 56, pi. 1./. JO. 1881. Tanl. Beitr. Baeilk Ung. 

2: 42. pi. 10. f. ISO. 1889. SchuUze, Bull. Torr. Club 14: 70. pi. 06. f. 6.1887. 

I)e Toni, Syl. Alg. 2: 109. 1891. 

Navimhi as pern Khrenb. Ber. Akad. Wiss. Berl. 1841: 206. 1842, nom. liud.; 

Mikrog. pi. -ibA, AX.f. .5. ISM, as synonym. 

"Van Ileur. Synop. pi. 1-i. 1881. 

& Van Heur. Synop. pi. 7.f. 20 .it. 1881. 

r Strose, Bacillarienlager pi. l.f. IS. 21. 1884. 

<1 Schmidt, Alias pi. -',S. f. -j 1 .}J. 1876. 

f Op. cit. pi. -'tfi-f- 6;~>- 

/('. Ag. Consp. Diat. 9. 1832. Kiitz. liacill. 94. pi. 28. f. W, pi. ■><)./. -}S. 1844. 

ffSv. Vet. Akad. Ilandl. 20-: 1891. 

AOfv. Kgl. Vet. Akad. 41- 49. pi. S.f. -5. J88-1. 
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Stauropfera aspera Khrenb. Vhys. Abh. Akad, Wiss, BerL 1841: 290, 387. pi. 1. If. 

pi. /. TIL /. / V. j>L 2. VI. f. M. pi. }. IV f. i (?). 1843: Mikrog. pi. lit. 

f. pL 45 A. XX. f />. 1854, I Sail. Smilhson* ronir. Ivnowl. 7: pL I. /.IS. IS*>b 

fitauroplcra arhnanfhn Khrenb, Phys. Abh. Akad. \Yiss> JSerl, 1841: 3X7. ph •!. III. 

j. 7 (?). pi. j. HI / 2 (.*■')■ 184:1, not Fhrenb. Mikrog. pi. 17. L f. to. I8->1. 

Slaurotwis anpera Kiitz. liaeill. 10U. 2U.f. Ua-b. 1844, 

Sfattroncts pulchella \V, Smith. Synop. Urit. Dial. 1: lil. j)l. W4(t~h. 1X5%. 

Stnuropicra oblonfjfi Hail - Sinithson. ("niitr. Know]. 7: 10. pi. l. f. /; i?i, 1X54. 

Schmidt, Atlas pi. (X, /. Iti 1870? Castr. Rep. Yoy. <'hall. lio(, 2: 24. pi. 

JO. f. 7. N. 18S«. 

juw/Hn/m* Jan.; Schmidt, Atlas 48./. V 187*>'/ 

Xtiricultt jwfutfaatipfni Pant. Ileitr. Hacill. Vng, 3; AS1,/, I81KL 

7Vw7jj/h.h\n rleye, Sv, Vet, Akad. HandL 26": 191. pL i. J. J7. 181)4. 

I have marked several of (he above synonyms as doubtful, among Ibem the *S\ 

obltmtja of Bailey. though what < astracane calls by that name is an unquestionable 

example ot the present species. 1 exc lude the following species classed as synonyms 

by tleve : Sknironcix rolmxta iVtil a, Nhturonci% pyipttm rus1r.t& Aanrula conhmuina 

Schmidt/' Narimla residua Sclunidt/f Xurtmla amphora ISrun./ Xavicultt schmhltiana 

Grim*' 

De Tout, Ihtmgh recognizing Stauroneis as a valid g<^nus, considers this particular 

spe<*ies lo he a "Navicula. 

Found at stations 2808, 2848, 29201 [, :W 1:111. 

Navicula (aspera ?) intermedia Grun.; Schmidt, Atlas pi. 48. f. !} -/:>. 187*;. 

1 mention Ibis variety separately because I think with Sehinidt thai it is classed 

with A. anpera willi tnueli diflicully. I <liscovered it in different dredgings from 

those that yielded X. as pent. 

Found at stations 2807, 282:3, 2010, 1, Galapagos Islands to liering Sea, 

Navicula bisulcata Lagers, I Silt, Sw Vet. Akad. Handl. l14: 31, pL L f. H-U. 1X7:1. 

Schmidt, Alias pL 4^ j. / 17, 1$. 1X77. \)v Toni, SylL AIg, 2: ]30. 1801. 

Xiitlium hisuivnhtitt <1<ive, VeL Akad. llaiull. 26J: ^8, 1894. 

It has the general build of A\ tirnta Kiilz., but is of extreme delicacy and fineness t *' * 

(if ^triK turo, It ri'ni'iiiblcs fur lews A', scilu W. Sniilli.!/ tn whirli ticv<> compares it, tiiis 

l:ilIrr dotted and sliglHlv nidiatin<j .striae and no pronounced hyaline central 

urea. 

lMMitnl at station 371211, Oklmlxk Sea. 

Navicula bombus t.Kliri»nl>.) Kiitz. Sp. Alg. 8:5. 1S4S). Raljli, Fl. Kur. Alg. 1; 204. 

18(H. (iri'g. Trains. Roy, Soc. Edinl). 21: 4S4, }>L 'J.f. U. 18o7. Donk. liri). Diat. 

50. />/. 7.f. 7a (not./. 7f>). 1871 73. O'Meara, Proc. Roy. Irish A<*ad. II. 2: HH. 

pi. ■{■{./. '-yX- 1875. Schniiill, Atlas pi. (i'.hf. ^8-29. Van Hem Syn<•]). 90; Suppl. 

pi. tt. f. 22. 1885. Prik'h. Hist, inin.s. ed. 4. 893. 18(>]. (ieve, ill Xoi'deiisk, 

Vega l{xpc*1. 3: 471. 1883. De Toni, Syll. Alg. 2: 75. 18?U. Van Henr. Treal. 

Diat. 194. pi. •?./. 14'). 18%. 

Pinnularut boii'bu.s Khrenb. Her. Aka<l. Wiss. Tierl. 1844: 30.. 1815. 

l>iploneis bo»>hus Ehrenb. Mikrog. pi. I'J.f. St. Cleve. fSv. Vet. Akad. Haiull. 26': 

90. 1894. 

Naricuhi bombus Rlnvnh.; Sclimidl, Atlas ed. 2. pi. /■././. 4-1.}, J<>. 1885. 

« Knud.s <le la Mer 3: 185. pi. .7./. 1'ln-b. 1877. 

& ( aslr. Rep. Voy. ('hall. Rot. 2: 2». pi. 2'K f. 7. 188(>. 

<'Schmidt, Atlas pi. 4S. f. 17-IS. [K70. 

dOp. cit. pi. 2fK 

f Meni. Soc. Pliys. el Hist. Nal. (ieiieva 31': 32. pi. /■■»./. lSiH. 

/Sclunidl. Atlas pi. f,s\ if. ii }.} nnna[iie<h. /*. t'» ISTfi. 

(/Ann, Mag. Nal. I list II. 10: 8. pi. 2./. 4. J857. 
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.Wa itula tj('ittltta Kill/. Hacill. 100. 1844? 

AWiiulu yemiurt Sclimidh Alias pi LL j\ 4--K 1•<- /-}. W. 1S75; Jahresb, Komm. 

Deut. Meere 2: pi I > j\ I mot pi ,Lj\ l 1874. 

Tills brilliant and massive diatom, though a well-marked species, is represented 

by many hgures so bad as to cause confusion, Some nf Schmidt's figures fi of ibis as 

well as of (he synonymous :V. gem i nab are much ton de|i< ately represented, while 

oWiers t: are so abernint as to he difficult of recognition. Wolle's figures ^ are absolutely 

deceptive. The form called by Doiikint1 'a var. from Xortliumberland " is evidently 

an example of Ar. didyma \ Ehrenh.) Kiit/,,7 it also bring from Northumberland, The 

bcyi figures of the type are t hose of Khrenberg, Van lieurck, and Schmidt, fJ enu- 

merated below, 

Schmidt wrote iLAr. gemina A. S/' instead of A7, gem-inn Kut/. or V. grminn 

< Ehrenh.) Kutz,, because, as lie states, he was unable to figure nut whal, the older 

names represented, Clove avoids the difhculty by omitting any reference to Kiit/ing 

or (o lhe Pinnularia yemina Khrenh. as Jigured in Schmidt's Alias ^ or the Navtvulti 

bnmints Ehrenb. It is, however, certain that all these are tbe'same, unless it be the 

P. gemina Ehrenh., which in i(s single reference 1 look upon as a nomen nuduin. 

Found at stations 2^ Hi IT. 2920II, Hawaiian Islands. 

Navicula brasiliensls Grun. Verb. Zool. Hot. Ges, Wien 13: 152, pL /-£./, 10. I8f>3; 

in FenzL Reisc Xovara Hot. 1: If). 1870. Schmidt. Atlas pL 6\/. Vi-21, / 

pL /i./. 31-3-3 (unnamed). 1875. Castr. Rep. Voy. < hall. Hot. 2: 30. pL JO. 

J\ 1-J* 188G. Pant. licitr. RacilL Ung. 2: 43, pL f>. f> 82* Clove, Sw VeL Akad. 

llandl. 27 *: 47. pi. 1. f. UK 1895, De Toni, SylL Alg. 2: 55. 1891. 

■ My specimens are identical with some unnamed figures of SchnudCs,' which he is 

disposed to regard as representing a new species. The minute differences he cites for 

separating these forms from the above, as figured by him on the same plate, are 

hardly sufficient to mark them ax varieties much less species. 

Found at station 2920II, Hawaiian Islands. 

Navicula brevis Greg. Trans. Roy. Soc. Edinb, 21: 478, pi !). f. 4- 1857. Van 

Ileur. Synop. pL 11. /. 18-19. 1881. Donk. I hit. Dial. 19. pi 3. /. 4. 1871 7:1. 

Schmidt, Jahresb. Komm. Deut. Meere 2; pl2.f. 14-15+ 1874. I'ritoh. Ilist. 

Infus. ed. 4. 899. 1801. Wolle, Dtat, X A pL 10. J. 7, 17. De Toni, SylL Alg. 2: 

123. Clew, in Xordensk. Vega Ex pod, 3: 405. 1883, 

Nancula (breris variety ?) distoma Grun. in Cleve & Grun. Sv. Vet. Akad. Handl. 

17-: 30. pi Lf. 1880. 

Caloneis brevis Cleve, Sv, Vet. Akad. Handl, 26-: 01, 1894. 

Cleve mentions as a possible synonym ;V rramt Greg.; In form they are much 

alike, but I do not regard them as the same. If they were, Af. crnssa would super- 

sede Ar, brevis. Gregory certainly did not consider them ihe same, and as Clove & 

Grunow point out,* they are dist ingnished by the far finer dotting of the striae in V, 

brevis. 

Found al stalion 2885, off Oregnn. 

« Schmidt, Atlas ed. 2. pi /■/. /'. / i* 1885. 

6 Schmidt, Jahresb. Kounu, I)eu1. Meere 2: pi /,/. 1. 1874. 

''Schmidt, Atlas pi. WL f. JS-^9. 1881. 

Wolle. DiaL X. A, /'/. to. f. 47 -i*\ 60, pi /A/. i. 1WMK 

M)onk. lirit. Diat. pi. 7. ji 7b. 1871-73. 

/ Donk. op. cit.8. 

if Ehrcjiib. Mikrog. j>i. /v. J\ il, 1854, Van Hour. Synop. SuppL pi H.J. **. 1885. 

Schmidt^ Jahresb. Kumm. I.)eut. Meere 2: pi L j\ In b, .1874, 

A Her- Alsad. Wiss. [ierl. 1840: 214, 1841. 

/Schmidt, Atlas pi. tl. f„ 1875. 

.'(Juart. Jonrn. Micr Sci. 3: 41. pi. 4-f. 18. 1855 

tSv. Vet. Akad. HandL 17J: 3f). 1880, 
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Navicula clavata (ireg. Trans. Micr. Sue. 1/mil. 11. s. 4: -Hi. pi. .j.f. 17. 185(5. Dunk. 

]iri(. I >iut. 1.x pi. j.f. S. 1871-7H. Schmidt. Alias p(. ■>'./. I >, pi. 70. f. 50. 1881: pi. 

/J.V. f. lt>, 1888; Jahresb. Kotmn. Deul. Meere 2: pi. I.f.-i.j. 1X74. ( lew. Sv. 

Vet. A cad. Jhiii.il 271: (it. 1895. Pritch. Ilist. Infns. ed. I. 848, 18(31. O'Mcara. 

Proc. Hoy. Irish A cad. II. 2: 386. pi. 4J.f. Jl iligure ponri. lX75. 

Naviatlu icriyhtii O'Meara. Quart. Jouni. Micr. Sri. n. s. 7: 1l(i. pi. S.f 4 (figure 

pour). 18(>7. 

Naiuula caribaea Clove; Schmidt, .lahresb. Komni. Dent. Meere, 2: 8(J. pi. l.f. 4f>. 

J87-I: Atlas pi, J.f. 17. 1875: pi 70. f 1881*.' 

tXarintld heniwdiji \V. Smith; Van H'ciir. Synop. 93. IS81: Treat. Diat. 204. 18(H). 

I V Toni. Syll. Alg. 2: 101. 1S!H. 

Narirultt. Itjra l-jhrenb.; Schmidt. A tins pi. 70. f. 47, 18*1. Hah. Cul. 193, 212. 1X77. 

This diatom stands midway between A', h/ra Klirenli. ;ind A hotnahji W. Smith. 

The union here of O'Meara's A*, trriyhfii is justified by Clew, 1 hough tlie figure ill I In - 

above citation would 110I lead one to suspect it, unless il Were compared with the 

equally deceptive ligurc by O'Meara of A. clinota, Most of tliat author's machine- 

made illustrations arc useless for identification. The specimens found by me are 

the variety with the spaces between the marginal and median sir: a lions strongly 

granulated instead of hyaline. 

Found ill station 2807. Galapagos Islands. 

liaviculacrabro 1 Fhrcnh. i Kutz. Sp. Alg. 83. 1849: W. Smith. Synop. Ilrit. Diat. fi t. 

1X50. Grew Quarl. Journ. Micr. Sei. 5: 7. pi. -l.f. II. 1X57: Pritoh. Ilist. Infus. 

ed, 4, 804. I8i;[. Iinlili. Fl. Eur Alg. 1: 2(J4. |S<>4. (irun. Verb, Zool. liot. lies. 

Wien 10: 524. jil. ■>'./. Jl. I8(i0; in Fenzl. Ileise Xovara i?ol. 1: IS. 1870. 

Dunk. I'rit. Dial. 4 fi.pl, 7,fl. 1871 73. Schmidi, .1 ah res h. konnn. Denl. 

Meere 2: pi, l.f. -j «. /;/. l.f, -f. 1871: Atlas pi. tin. f. I -.}. 1881: pi, 171 f. U 

0-7. 1802. l>e Toni, Syll. Alg. 2: (i8. 1X91. \'uii Ileur. Sviiop. 83. ;)/. !>. f. i-j. 

18X1: Treat. Dial. 192. pi. J.f. 1 11. I89li. 

I'innulnritt crttbri> Hhrenh. Her. Akad. Wiss, hell. 1844: X5. 1845. Kabh. II. Fur. 

Alg. 1:21!). I SOI. 

Jliphncix mibrn Khrenb. Mikrng. pi. IU. f. J'.m c. IS5-J. Clew. Sv. Vet. Akad. 

I land L 26": 100. pi. J.f S r.'i, jo C.'i, //. f.»i mm/. Dk |s94. 

Nin utd'i p(>n<lut'<t tireb. Mem. Soc. Sei. Nat. ( licit 1. 2: 253. f. .f. IS">4. Schiiii<ll, 

Jahresh. koiiun. Dent. Meere 2: pi. J.f. ■>. 1X7 I: Atlas pi. 11. f. S-f>. 1875. 

(ii'ej;. Trans. Micr. Sue. Lonil. n, s. 4: 4 5. pi. ■>. J. II. IX5(i. Truan & Witt, Di.it. 

Hayti 17. />/. i.f. 1 ?. 18X8. 

J'innulnriit p<t)i<lttr<t (ireg. Trans. Hoy. Soc. ICdinb. 21:IX!i. pi. 'j.f. ^4. 1X57. 

AV/( iruiu niullicnxlttlo (irun. Verh. Z01.1l. I tot. (ies. Wien 10: 524. pi. l.f. l.i. IXijO 

1 figure I tail 1. Schmidt, Atlas />/. 11. f 1'r-JO, pi. IJ.f. 71-7 J. 1875. De Toni, 

Syll. Alg. 2: (i!). 1801. 

Punntlitria iMilticwttiln Habh. I I. Fur. Alg. 1: 21i). 1804. 

A'{irtmlti (im illcl Dunk. Brit. Dial. 17. 1871-7/1. 

Natidihr nili'i't \V. Smith; (ireg, Trans. Micr. Soc. Lond. n. s. 4: 11, pi. /j. f. 12* 

i not /*. Ut. 

:\(irirul'i ilirrltotiihnts Schmidt, Alias pi, I l.f. Jl-Jl. 1S75; pi. CiU.f. 'J -10. 18S1. 

Mat'iruhi ms/wto Schmidt. Atlas pi. 11. f. 14 - II. J'l ,'7. 1875? 

Norinilo ijibelii Schmidt, Alias pi. I j.f. 7-i. 1X75? 

Nnrirulu xvp<milnli» Sell mid I. Alias pi. il. f. ;> 7. 1<K 17. 1875. 

Niinn/ht i i plcta Schmidt, Alias pi. t'M.f. ?—,V. 1SS! ? 

Nitt'inrft! politd Krun, Menu Soc. Phys. el Hist. Xal. Geneva 311: 37. pi. 15. f. ]. 

1801. 

Navintltt tjloriom lirun. Mem. Soc. [Miys. el Hist. Xut.Ceiseva 31': 31. pi. l.'i.f, 

a. 1 x!i 1. 

No rim-la narii/ttttx lirun: Schmidt. Alias pi, 174. f. /. IXH2. 
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Xn rimla shirrhtllx Schmidt, A (his: pi. H-'}•/• *'*• 1 

Xfn inth; ontatfi Schmidt. Atlas tUKf. -rK 1S7; pi. il i. f. ,S~>< IXH2. 

The above svnonvmv agrees mainlv with (lis.il of Clevc/' 1 liavt1. however. placed 
I I i n i I 

question murks after some in the list; fur although they are near enough to Ar
+ (ftthm 

to suggest their union, I am not satisfied as to ihe wisdom of uniting iheiu. Tlic 

fallowing, incln<led by < 'leve, I include from the 1 isi: A', liunhtnea Schmidt Ihphnwi# 

<rahn> pnniiuulln t'leve, r X. ronfrrfa Schmidl.^ A", maiitichorft Pant/ This last 

name is a matter of doubt, there being no 1 < xI to accompany ihe figure: but judging 

from the iigure. as 1 infer Cleve did. I ran nor take the view that it is a corroded' 

specimen of A\ trahn>. Anyone who reads Schmidt s pathetic appeal/ fo^ guidance 

out of the labyrinth of confused forms called A . vntbro, A. pnwhtrn, and \\ muitlrftx- 

tata can not but realize that < le^ e has done a large and valuable work in simplifying 

this part of our nomenclature. 

Kound at stations 2K07, 2S0S. 292011, ^ObJII, (lahq^agos and Hawaiian islands, 

Navicula curvilineata Mann, sp< now Pt.atk IAI} Kiiiiiu: I. 

Valve broadly oval, tapering 1 nearly straight lines to the subaeuteapices: raphe 

e\tensi\ ely curved near 1 lie apices toward opposite sides, and sharply bent ai the 

Ciller toward the same side; otherwise straight: markings of huge massive beads, so 

arranged in rows as to give curved lines, oblique to ihe raphe? in two directions; 

hyaline space much broader on one side of t he raphe t han on t lie other ■: Alloineis t \ ]>e); 

a distinct border of strong, closely >et lines perpendicular to tlie margin, broadest at 

the center of * he valve and narrowing proportionately toward its apices: a large hyaline 

Si auros at t he center, about oin -half the width of I he valve. 

Length of valve. 0,12S mm.: widlh of valve, 0.0f>2 mm. Curved oblique striae :at 

center \ 10 to 4o in 0J nun.; ladiat ing striae ; at center)„ To to SO in 0.1 nun. 

This brilliant diatom has some resemblance to ihe followingspecies, united by Clever 

under the names Attnitiormu ix pnhpjnuii inrt 'Khrvnb.i t T \ e, Stauroneh poh{t}rntum<t 

Khrenh.:'* Xtnintln n>shiia Kiitz.;' A (wirula bnhfittint Khrenb,,.' and X*tt iruh; /axsihs 

Khrenb.' 

Type in the T\ St National Museum, No, r^Mtl 1**>. from station 2S07, (lalapagos 

Islands, April 4, ISSS: S32 fathoms, bottom of (ilobigcrina ooze and coral mud. 

Navicula cuspidata Kutz, [Jaeill. fM. /;/. INI-b Rabh. Sussw. Dial, X7, 

pL J. 1*L IttW, \\\ Smithy Synop. ]>rii. Dial, 1: 17. pi. 74. j\ f.lf, js.3:1, 

Prilch, Jlist. Inl'us. ed. I. OOoinot pi. I.f. ■> . 1 . Donk. lirit. Diat. of). pi. 

fi.J.ti, 1S71-7:5. O'Meani, Proc. Roy. iri^li A cud. 11.2; '>>7. pI.4LJ. L Is7~x Itrun. 

Diat. Alp. OfJ. pi. J\ '>'♦ INStt \ an Jleiir, Synop, 100, pi, /j. ISNl; Suppl. 

pi. I*./. JO. 1SS3; Treat. Dial. 211, pi. j\ /.W-/.W. f S0f^ If. I_ Smilh, Sp. 

Diat.Typ. no. 2~)lb IS7L ('leve, Sv. Vet, Akad. I land 1. 26 10!!, ISJM. Truan, 

Anal. So<\ Kspan. Hist. Nat. 13: 312. pi. INK]. Do Toni, Syll. Alg. 2: 

IM\. [W>L Wolle. Dial - X. A. pL L„\f. Vit IS!I(). 

Fivsf trhft cuxjtifhifft Kiitz. Linnaea 8: pi, /J>. I sitll. 

" Sv. Vt t- Akad, Ilandl. 26J: 100-102 JSfi 1. 

b Schmidt. Atlas pi. !LJ\ i4. 187*>: pi. WKJ. / /. /■'. ISsL 

- Sv, Vei. Akad. Hand], 26 : ]0]. pi. f. it. 1X01. 

'/ <>[>. < it. pi. Jl.l. 

^ Pant. Heiti\ I lac ill. Ung. 3: ph >J. /' IS!i:5. 

f Schmidt, Jahresb. Konim, Detit. Meere 2: S5 SO. 1S71. 

V Sv. Vet . Akad. llandb 27 : fb ISOfj. 

h Phys, Abb. Akad. Wiss. fieri. 1841: pi. /. VI./. >0. Ih 1%. 

■' Kiit/. Ilacilh JKi, pL J./. IS I t, 

j Klu'enb, Mikrog. pi. 10. J,j\ -■}<*. 1S>I. 

f- Up. ci t • pi. UK J. J, 
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Xarimht umbigutt Ehrenb. err. del. ?; \V. Smith. Synop. Hi it. Diat. 1: 51 pi. 

Hi. f. 14'.>. front, f. CXLIX. 1853. Dunk. Bril. Dial. pi. ti. j. h. 1 STJ-T:>. 

O'lleara, Pnx.'. Hoy. Irish A cad. II. 2: MO. pi. ■Jl.J'. 10. 1875. II. I,. Smith, Sp. 

Dial. Typ. no. 243. 1874. lirun, Diat. Alp. 07. pi. 7. j. 2. >'. 1880. Van Hour. 

Synop. 100. pi. 12. f. 5. 1881; Treat. Dint. 211, pi. ■}. f. 192. 1890. Truan, Anal. 

Hoc. Espan. Hist. Nat. 13: 243. pi. 7./. JX. 1884. Grim. Verb. Zool. Bot, Ges. 

W'ien 10: 529. pi. 2. f. 33(2). I860. De Toni.Syll, A[g. 2: 1:17. I8f)l (not Sclium. 

Schrift. Pliys. Okon. Ges. Konigsb. 10: 88. pi. 2.f. 14. 184#). 

Nm itula xphaerophom Kut/..; Grim. Verb. Zoo]. Hot. Ges. Wien 10: 540. pi. 2. j. 

18(50.? 

('leve unites N. (ivibigua Ehrenh., adding a question mark, and l ho same in Kiil/.ing," 

to the above. 1 can sec no reason lor thin. Ehrenberg's figures are a.s usual not 

uniform, bui none of (hem, mil bis meager descriptions, warrant their union with this 

well-marked specie!?. The fact, is that a number of authors, mainly those cited above, 

have given loa variety of X. cuspulata having the general outline of some of Ehren- 

berg's figures, the name X. antbigua Ehrenb. The first. definite figure and description 

is by \Y. Smith'' and many of the older diatomists have maintained that the name 

should be credited to him. a procedure entirely out of accord with modern usage. 

There is, however, no questii n that his species, so well figured and described, belongs 

here. I)e Toni and Brun look upon the two as separate, but Van lieu re k and others, 

while printing their figures and descriptions separately, slate thai I hey are probably 

alike. I have not only examined the many figures but a number of specimens of the 

two. as II. b. Smith's types, nos. 24:1 and 251), and find them to lie only unimportant 

varieties. 

t'leve also groups here X. sphacrophont Kiitz.e The figure is a little suggestive 

of that species, but it would be misleading lo include this distinct diatom here. His 

union of X. biros I rat a Greg, andd X. qiiantrfi (irun.t is a mistake. It is of inter- 

est that both X. cuspidala and the variety called as above, X. antbigKa, affoJ<l fro* 

quent examples of the internal cralicular plates which were formerly known as 

Surirella craUivUi. Craticula ehrenbcnjU, and SUcladcxmts eraticttla. Good figures of 

this structure are given by Van lleurck and by Ileribaud./ 

Found at stat ion !i(>07, Bering Sea. 

Navicula didyma (Ehrenb.) Ktitz. Bacill. 100. pi. 4./■ VII. 1-2, pi. 2S. f. 75. 1844. 

Pritfh. Ilist. Infus. ed. 4. 8Wi.pl.T.f. 07; pi. 15. f. 12. 1801. Van Heur. Synop. 

90. -pl.if.f.n-ti. 1881: Suppl. pi. li.f. 20. 1885; Treat, Dial. 193. pi. 3. f. 147. 1890. 

W. Smith, Synop. Brit. Diat. 1: 5'A. pi. 17./. 154, Front, f. CLIV. 1853. Donk. 

Brit. Diat. 51. pl.7.f.8b(not/. Sa). 1871-73. Itabh. Fl. Eur. Alg. 1: 203. 1864. 

Schmidt, Jahresb. Komm. Dcul. Meere 2: 85. pi. l.f. 7a-b. 1874. Schmidt. Atlas 

pi. 1 3.J. 1-2. 1875 (not />/. 69./. 30, 27- 3'). 1881), O'Meara, Phjc. Roy Irish A cad. 

II. 2 : 402 (not pi. 33. J. 29). 1875. II. L. Smith, Sp, Diat. Typ. no. 205. 1874. 

De Toni, Syll. Alg. 2: 71. 1801. 

Xarkula (Pinnulari(t) didyma Ehrenb. Phys. Abh. Akad. Wigs. Berl. 1839: 155. 

1841. 

Pinmdaria didyma Ehrenb. Phys. Abh. Akad. Wins, lierl. 1841: XXX. pl.j. 11" /. J, 

pi. 2.VI./.2f, pi.3. VII. f. IV (V). 1811}. Jan.. Schlep. Ges. Vaterl. Cult. 1862 ': 

28. pi. 2B.f. 13. 1862. 

a Kiitz. Bacill. 95. pi. 28. f. fid. 1844. 

6 W. Smith, Synop. lirit. Diat. 1: 51. pi. Hi./. l-i'>- 1853. 

' Donk. Brit. Diat, 34. pi. o.f. 10. 1871-73. 

rf Quart. Journ. Micr. Sci. 3: 40. pi. 4.f< lo. 1855. 

f Vorh. Zool.-Bot. Gos. Wien 10: 530. pi. J.f. S. I860. 

/Van Ileur. Svnop. pi. 12. f. (i. 1881; Treat. Dial. pi. 4- /■ l->3. 1890. Herib. Diat. 

Auverg. pi. 4-f-15. 1893. 
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IHplotms ditii/ina Ehrenb. Mikrog. pi. is.f.an (?), pl,.19./.JJ, pi. jl.f. .14 (?), pi. 

/. <>0 (?). 1854. Cleve, Sv. Vol. Akad. Handl. 26 J: 90. 1894. 

1 lore again it. in a (piestiiii if Ehrenbcrg should l»c quoted as the author of this name. 

A hait1 reference lo Pintwlaria HvhjmnJt is followed hv :i confusion of irreconcilable 

figures. That a well-understood conception lias grown around this name is certain, 

hut thai 1! matches Ehrenberg's form or forms ran not he proved. Cleve drops Ehrcii- 

herg out of the category, except for the original reference. I)e Toni masses the hete- 

rogeneous lot from Ehrenherg and other authors without comment. He also includes 

here X. (F'inwilaria) apis Ehrenh, a tiling mil to he commended. There arc a large 

number of diatoms of this general build, and the above species doubtless grades off 

into X. bombus (Ehrenb.! Kiitz. on the one hand and A. xpUnrfitkt Greg. 011 the other. 

Their drawings are still more liable to overlap, But aside from the fact thai X. apis 

Ehrenb. is an indefinite <piuiithy. the modern conception of it in Kiitzing, Donkin, 

and oth(Ts can not he joined with this species. 

Found at station 3008H, Hawaiian Islands. 

Navicula dlstans (W. Smith) Ralfs. Pritch. Hist. Infus. ed. 4. 907. 1861. Schmidt, 

Jahresb. Komin, Doui. Meerc 2: 5)1. pi. 2. f. JH 1 unnamed). 1S7■!. Schmidt, Atlas 

pl.-'iti. f. 11-14■ 1870. O'Meara, Pror. Jioy. Irish A cad. II. 2: 343 (not pi. 30. 

/.(>). 1875. Clove. Bill. Sv. Vet. Akad. I land 1. 1,:|: 17. 1873. Grun. in Clove & 

Grun. Sv. Vet. Akad. Hand!. 17-: 38. jrf. J. f. 41880. Grun. Denkschr. Akad. 

Wien 48-: 55. pi. 1881. Van Heur. Synop. Suppl. 87. pi. A.f.Iti. 1885; 

Treat. Diat. 185. pl.-i.f. hi.i. 189(1. De Toni. Syll. Alg. 2: 53. 1891. Clove, Sv. 

Vet. Akad. Hand 1. 27 ': 35. 1895. 

Pinnnlana distima W, Smith, Synop. lb it. Dint. 1: 5(1. pi. IS. J. Hi'.). 1853. Kabh. 

I"1!. Eur. Atg. 1: 217. 1891. 

Found at stat ions 35ii(i. 31)04, 3<»35H, 3fi921I. ISeriu^ and Okhotsk seas. 

Navicula fluminensis Grun. Vcrh. Zoo], Hot. ties. Wieu 10; 520. pi.l.f.7. ISIjO. 

Cleve. in Xordcnsk. Vega Kxped. 3: 1413. 1SSS. Cleve & (irnu. Sv. Vet. Akad. 

Handl. 17-: 28.pl.l.f.J!. 1880. I)eToni. Syll. Alg. 2: 111. 1891. 

Xarictda (jlititnnnuiis var.V) Jlor'uiaitn Cleve, Sv. Vet. Akad. Handl. 18': 6. pi. 1. 

/. 10. 1881. De Toni, Syll. Alg. 2: 35. 1891. 

Nariatla loczyi I'aut. Beilr. liacill. I'ng. 2: 5[. pi. 114. 1889. 

Clove makes this a variety of Pinnuhiriu (juadnifarrfi 1 Schmidt) C]eve,« which is 

his own X. pinnularia.b He says, however, regarding X. fluminensis: "I have not 

seen original specimens and am therefore uncertain whether this form belongs to 

P. (juadratarm or whether it is a Caloneis.'- It has no likeness to that form, except 

in its having the transverse striae interrupted by a stauros at the center. My speci- 

men is much larger than any observed by Grunow, 11 is largest (variety knyurlennist) 

being 0,057 111111. long, while mine is 0.085 mm. long. Hut Cleve's X. Jloruiann and 

Panlocsek's X. locziji approach it, the former being 0.075mm. and the latter 0.081mm. 

long. 

Found at station 3(i92H. Okhotsk Sea. 

Navicula formosa Greg. Trans. Micr. Soc. bond. 11. s. 4: 42. pl.ti./.d. 185(5. 

Schmidt, Alias p!..r>0.j\'j 14 ' not f.X. /oi. 1877. II. I.. Smith. Sp. Diat. Typ, 

no. 274. 1874. Pritch. Hist. Inlus. ed, 4. 91)9. IS(»[. Van Heur. Svnop. 102. 

pi. 11. /. 1881— 80; Treat. Dial. 218. pl..r>.J. AW. 189(1. De Toni. Svll, Alg. 

2: 142. 1891. 

Pinnitlwiu umpmira Khrenh. Phys. Abb. Akad. W'iss. lierl. 1870: pi.:*.]./. 10 

1871. 

"Sv. Vet. Akad. Handl. 27*: 9(>. IS95. 

'J < >fv. Kgl. Vei. Akad. Forhandl. 25: 221, pi. 4-/. f /. 1808. 

31713-- voL 10 IT 5 -07- 9 
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Navicula knlmiensis 01 eve, Hw Vet, Akad. Hand I, 18 : S. pL 2. /. 18. 1881. 

Navicula lihurnica Grun.; Van Heur, Synop. 102. pL ll.f. 3. 1881-85, 

Ca/onm/o/roosa C1 eve, Sw Vol. Akad, Ilandl, 20-: 57. 1894. 

The truly transverse striae of N. /ormmn /oxsilw Pant." makes il a questionable refer- 

ence to the ^ibove* Clove puts it in Qiloneis liber (\\\ Smith) Clove.& Gregory's 

original figure is alii tie more coarsely striated than normal* 

Found at station 2929, off southern California. 

Navicula gemmata Grew Kdinb, New Phil. Journ. 11. s. 10: HO, pL }-/- 7. 1859. 

Grun. in Fenzl, Reise Novara Hot. 1: 100, pL 1A* / 1870. Schmidt, Atlas 

pLsJ.38,42. 1875; pi. 70./. 74 (unnamed). 1882. Paul, licitr. Itacill, Ung. 1: 

25. pi. 20 J. 181. 1880, DeToni, Syll. Alg. 2: (5ft. 18(11, 

Diploneis gemmata Clove, Sw Yet, Akad. Ilundl. 26-: 08. 1894. 

Navicula pseudogemtnata Pant, Beitr. liacill, Ung. 3: pL 2*L/.42tL 1893. 

Navicula grunowii llahh. err. det. Schmidt, Atlas pL 70./. 73* 1882. 

Naviadu pristiophora Schmidt. Atlas pi. 70./. 72. 1882. 

Navicula medUrrraneana Grun.; Scluuidt. Atlas pL 8. f> 40, 1875 \ ?}; Jahresb. Komin. 

Dcut. Meere 2: pL2./.10. 1874. 

Navieula cudoxia Schmidt, Alias pi. S.f, M. 1875; pl.70./.7I. 1882, 

Navicula chivvmoana O^Meara, Quarl. Journ. Micr. Sci. n. s. 12: 285. phl;L/.i. 

1872, Moeb. Diat.-taf, pi. 81./. I. 1890. 

Navicula unlueiixis G'Meara, Quart. JonriK Micr. Sei. n. s. 12 : 285. pLhS.f.2. 

1872. Moeb. I)iat,-taf, pL81./.2. 1890. 

Navicula bipunctata O'Meara, Quart, Journ, Min\ Sri. n. s. 12: 280, pL 13. /. 5. 

1872. Moeb. Diat.-taf. pL 81./. f*. 1890? 

Navicula unipunctataiyyiviirii (?) Quart. Journ. Micr, Sri. n. s, 12: 280. pL M./.4. 

1872. Moeb. DiaL-taf. pL#t./.4* 1890. 

I exclude from the above Ihe following included by Clrvc: A. basilica llrun ^ 

and jV. HpevtabUis Grun/' This last is a preempted mime, having been used by 

Gregory in I85IS. Rabeiihorsl therefore renamed it \ gntnoieiif 11, is not the same 

as the form so called by Schmidt, which is included here, 

Found at station 2920 H, Hawaiian Islands, 

Navicula graeffii Grun.; Schmidt, Atlas pi. 7./ 1875. DeToni, Syll. Alg. 2: 

94, 1891. 

Diploneis graeffii Clcvc, Sv. Vet. Akad. Ilandl. 26J: 9St 1894. 

Found at stat ion 451611. Gulf nf California. 

Navicula gyrinida MannT sp, now Plate LII, figure 6. 

Valve broadly oval, curving from the center to the rounded ends; markings 

moniliform striae, extending from the margin to a line inclosing a spindle-shaped 

central area; this area ribbed Iransversely with smooth striae con flue ill with the 

outer moniliform striae, these la^t being radiate; a minute H-shaped hyaline central 

space. 

Length of valve, 0.054 mm.; widt h of valve, 0.035 mm. 

This species is close to the unnamed figure of Schmidt's,/ of which lie eaysT 
£tmit 

Ar, elliptica schwerlich zu vereinen," It -is certainly impossible to call it N. el lip- 

lica Kutz.47 Nor can it be either of the irreconcilable ligtiresof V. elliptica \Y. Smith. 

a Pant. IMtr. Hat ill. I ng. 2: Ai\.pL 20*/. 3W. 1889. 

& Sv. Vet, Akad, Handl, 26-: 55. 1894. 

<?Mem. Soc, Phys. et Hist. Nat.. Geneva 31': X2. pi. t i. 1891. 

d Verh.Zool. Iiol. (%os. Wien 10: 5:1:1. pL /./. 1L ISfiO. 

€ Rabh. Fl. Eur. Alg. 1: 203. 1804. 

/Schmidt, Alias pL 7+/. 24* 1875, 

9 Kiitz. Bacill. 98. pi. 30. f. 1814, and Van Hour Synnj). pi, io f. ml 1881, 

Sinilh, Synop. Mrit. I>iat. 1: 48. pL 17./. ihi, 1853. 
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The nume here given refers In its resemblance in outline and convexity to the water- i r 4.- 

beetle, Gyrinida. 

Type in the t\ S. National Museum. No. 59014ti, from station 2807. Galapagos Islands, 

April 4, 1888; 812 fathoms, Ixrttom of Globigertna, oo%e and coral mud. 

Navicula bennedyi \V. Smith, Synop. lirit. Diat. 2:93. 1853. (ircg. Trans. Mier. Soc. 

1/md. n. s. 4: 40. pL 5. /. 3. 18%. Grim. Verb. Zool. Bot. (Irs. Wien 10: 532. 

■pi. l.f. 21 -22. 18<>0. Donk. Brit. Dial 11. pi. 2.f. 3. 1871-73. Schmidt, Jahresb. 

Kdimn, Dent. Meero2: 80. pi. 1. /. (f. 1874. Schmidt, Atlas pi. -i. /. 3-5. 17, 18. 

1875; pL 129. f. 10. 1888. Van Hour. Synop. 93. pi. ,9. /. 14. 1881; Treat. Dial. 

204. pl.4.f. J(>0,pl.27.f.7.~>5, 18%. Jan. Diat, (la/. Exped. pi. 15. j. 14- Priteh. 

Hist. Infus. c(!. 4. 898. pi. 7.f. <iU. ISfil. Witt, Vcrh. Russ. Min. Gos. II. 2: 29. pi. 

9. f. 5. 188B. O'Meara, Proc. Roy. Irish Acad. II. 2: 387. pi. 32. f. 241. 1875. 

Rabh. Fl. Ear. Alg. 1: 178. 18(14. Loud .-Fort. Mem. Soc. Emul. St. Brieuc 29. 

pi. 8. f. 88. 1879 (?). Pant, IJeiir. Bacill. Ung. 2: 47. pi. 12. f. 207. 1889. 

Clove. Sv. Vet. Akad. Handl. 185: 7. pi. l.f. 14-15 (not pi. 2. f. 19). 1881; 

27s: 57. 1895 ; 262: pi. 4. / 14. 1894. Do Toni, Syll. Alg. 2: 103. 1891. Petit, 

Fonda do la Mer 3: 182. pi. 4-f■ 13. 1877 (?). 

Navicula nebulosa Greg. Trans. Roy. Soc. Edinb. 21: 480. pi. 9.f. 8. 1857. Donk. 

Brit. Diat. II. pi. 2./. 2. 1871-73. Schmidt, Atlas pi. S.f. 14. 1875; pl.Khf. 

44. 1881. Cf. Van Hour. Treat, Diat. 204. pi. 27. f. 755. 1896. 

Navicula cali/omica Grow Edinb. Now Phil. Journ. n. s, 10: 29. pi. 4. f, 5. 1859, 

(trun.; Schmidt, Atlas pi. 3.J. ft', 1U. 1875. 

Navicula polysticUi Grew err. dot. Schmidt, Atlas pi. 3. f. 26-28. 1875. Schmidt, 

Jahresb. Komm. Dent. Meero 2: 89. pi. 1. f. 31i, 42. 1874. Cf. Edinb. New Phil. 

Journ. 10: 28. pi. 4f 2. 1859. 

Navicula bacilli/era Paul, Boitr. Itat ill. Ung. 2: 42. pi. 5.f. 80. 1889. 

Navicula (henncdyi var. ?) ealii/inom Clove. & Grove, Le Diatom iste 1: (i7. pi, 10. 

f. U. 1891. 

Xaciatla perennis Pant. Boitr. Bacill. Cng. 3: pi. 41. f- 5(i0, 1893. 

This widely distributed diatom is most variable and grades off au gradually into forms 

so different from the typo that it is out of the question to draw a boundary line around 

this species. It merges into N. pr act ex I a Ehrenb. and N. lyra Ehrenb. I have 

excluded from the synonymy such species as seem to mo too wide of the ideal to bo 

in any way confused with it; though I recognize that there are transitional forms in 

nearly every instance. For this reason I do not include N. sandriaTW Grun.,o N.fallax 

Clove, & N. schleinitzii Jan.,e and it is with some uncertainty that I have followed the 

lead of Cleve in classing the very delicate N. nebulosa Greg, with the above. This 

last occurs plentifully at station 2807 and W. Smith's type at stations 2807 and 2835. 

Found at stations 2807, 2808, 2835, 2920H, Galapagos and Hawaiian islands and off 

Lower California. 

Navicula impresaa Grnn.; Schmidt. Atlas pi. ft'./. 17-18. 1875, Clove, Sv. Vet. 

Akad. Handl. 20': 50, 1894. Do Toni, Syll. Alg, 2: 134. 1891. Schmidt, Atlas 

pi. (l.f. 3(> (unnamed). 1875. 

My specimen is an unsal isfactory example of this diatom. It agrees accurately with 

Schmidt's unnamed figure cited above. Though I share the doubt of Schmidt of this 

being identical with any known .species, 1 think the similarity t<> the above is too close 

to admit of maintaining here two good species, Lagersledt^ has given this name by 

mistake to a variety of N. canccllafa Donk. 

Found at station 3712II, Okhotsk Sea. 

a Vcrh. Zool. Bot. Ges. Wien 13: 153. pi. 4./- 5. 1803. 

& Sv. Vet. Akad. Handl. 26-: 135. /)/. 5.f, 27. 1894. 

c Schmidt, Atlas pi. 70. f. 48. 1881; Jan. Dial. Gaz. Ex pod. pi. 15. /. 1. 

<*Bill. Sv. Vet. Akad. Handl. 3lft: 33. pi. l.f. 3. 187(i. 
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Navicula invenusta Mann, sp. nnv. Pi \ri: IJII. kiotkkn 0, 7, 

Valve clliplical, broad. massive; coMac punclate with a double mw of alternating 

minute beads; the inner ends of the costae forming a straight line parallel to the raphe; 

ail irregularly placed row of large beads near the inner ends of tlie costae; sutures 

between the costae projected inward. with enlarged en;ls, the three on either side of 

the hyaline central spare extending farther than the rest; a, single row of round beads 

bordering the median line, the latter terminating in u rectangtdar hyaline area at each 

apex. 

Length of valve, 0.120 to 0.105 mm.; width of valve, it.010 In 0.1)5(1 mni. 

The larger of the two specimens photographed for the above figures wib selected 

because, being slightly tilted, it shows the two kinds of heading previously mentioned. 

Type in the U. S. Nat ional Museum, No. 590147, from slat ion 2807, Galapagos Island?, 

April 4, 1888; 012 fathoms, bottom of Olobigerina ooze and coral mud. 

Navicula irrorata Ore v. Kdinb. New Phil. Journ. n. s. 10: 27. pi. 4. f. 1. 1H59. 

Schmidt, Atlas pi. 2.J. 10, 22 -2A. 1875. ('Ieve. Sv. Vet. Akad. Ilandt. 27;i: 50. 

1895; 26-: pi. 4. f. IS. 1894. I)e Toni, Syll. Alg. 2: 100. IN)I. Pant. Beitr. 

Bacill. ling. 2: '19. pi. S. f. 147. 1889. Pritch. Ilist. Infus. cd. 1. 897. 18(11. 

Narintla approrimata Grev.; (Irun. in Schmidt. Atlas pi. 2.J. 2i>. 1875. 

Such varieties as Schmidt's figure 19, cited above, show the transition of this species 

into varieties of N. sculpta W. Smith." 

Found at station 2823, Gulf of California. 

Navicula lacrimans Schmidt, Atlas pi. 12. f. Mi-Gl.1875. Punt. licitr. Bacill. I'ng. 2: 

r/). pL 2.J. 18. 1889. Do Toni. Syll. Alg. 2:70. 1891. 

Diplonris f/t'Him ulata ('leve, Sv. Vet. Akad. 11 and 1. 26-: 101. 1894. not Xariniln yem- 

undata (Iran.; Schmidt, Atlas pi. IA. f.2<>-2!. 1875. 

Cleve's union of I he first two of the three figures of Schmidt, cited above, with 

Grunow's Narintla gnu ui it lain is not to be commended. First of all. the (hrec repre- 

sent one species; then,-furl her, they are widely different from A*, grm initial a (irun. 

It may be added that his joining with these A tasrhrnhiiytri Schmidt }> and A*, bry- 

rh-hiana Schmidt c is equally bad. batei << he held the last-named separate. 

Found at station 2807, Galapagos Islands. 

Navicula lata (Breb.) W. Smith, Synop. Brit. Dial. 1: 55. 1853. Donk. Brit. Dial. 

71. 1871-73. Schum. Verh, Zool. Bof. Ges. Wien 17: 7:1. pi. 4. /. ,W. 1807. 

Grun. Verb. Zool. Bol. Ges. Wien 10: 515. 1860. Van lleur. Synop. 70. pi. (i.f. 

1-2. 1881; Treat. Dial. 100. pi. 2.f. 7(i. 1890. De Toni. Syll. Alg. 2: 18. 1891. 

Grun. Denkschr. Akad. Wien 48'-: 98. pi. I.f. 14-17. 1884. Herib. Diat. Auverg. 

80. pi. 4. /■ o. 1893. H. L. Smith. Sp. Dial. Typ. no. 289, 1874, Pritch. Ilist. 

Infus. od. 4. 908. 1801, not Kiltz. liacill. 92./. a I. 1814 

Fritstnlia lata Breb. Consid. Dint. 18. 18:18. 

f'inniilaria pachijptera Ehrenb. Phys. Abh. Akad. Wiss. Berl. 1841: 421. pi. II. 

J.9. 1843; Mikrog. pl.S8A.XVU.J. 7 (not pi. ASA. f. 17). 1854. Rabh. Sussw. 

Dial. 45. pi. (i.f. 11. 1853. Bail, in Fremont. Jiep. Kxpl Exped. 1842-44. 302. 

pi. 5.J. 6'. 1845. 

Navicul-a pachyptera Kutz. Bacill. 98. pi. 28. f. S8. 1844. Pritch. Ilist. Infus. ed. 4. 

890.1801. O'Meara, Proc. Roy. Irish A cad. 11. 2: 342. pi. AO. f. .1. 1875. Schmidt, 

Atlas pi. 45. /. X-8. 1845. Pant. Beitr. Bacill. I'ng. 3: pi. 20. f. A02. 1893. 

Pinnularia lata \\. Smith, Synop. lirit. Diat. 1: 55, pi. IS. f. Hi'7. 1853. Iiabh. 

Sussw. Diat. 42. 1853; Fl. Eur. Alg. 1: 212. 1804. Brim, Diat. Alp. 85. pi. 8.f. 

25. 1880. Cleve, Sv. Vet. Akad. Hand I. 27;i: 81. 1895. 

«Van lleur. Synop. pi. 12. f. I. 1881. 

b Op. cit. pi. /?-•?. /. 8-!K 

M)p. cit. pi. 16-17. 

d Journ. Quck. Micr. Club II. 2: 107. 1885. 
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Pinnularia meyalaptara Ehrenb. Mikrog. pi. 3. T. f. 4, HI/- 2. 1854; Phys. Abh. 

Akad. Wiss. Berl. 1870: pi. 3. I. f. 16. 1871. 

Navicula nutfnlopfera Ilerib. Diat. Auvcrg. 88, pi. 4-f. 6. 1893. 

Navicuhi costata Ehrenb.: Herib. Diat. Auverg. ST. pi. 4-f- 7. 1893, not Kiitz. 1844. 

A mistake that is constantly I icing repeated, is the uniting of Kiitzing's figure with 

this species, to which it has not the remotest resemblance. It is I lie same sis N. titicro- 

stoma Kiitz. ,a which is only a variety of X. fir ma Kutz., as De Toni& and other# 

point oii(. Nevertheless, T)e Toni,'' alter rec<ignizing this fact, quotes this error of 

Kiitzing. Clove falls into the same mistake, though omitting any reference to the 

figure of Kiitzing, his diagnosis being in perfect harmony with his figure. Both 

Don kin and O'Meara in tho above citations note the mistake made by Kiitzing. 

Found at station 3611, Bering Sea. 

Navicula lyra Ehrenb. Phys. Abh. Akad. Wiss. Bcrl. 1841: 410. pi. 1. I. f. 9a. 1843. 

Kutz. Baeill. 94. pi. 28./. . 1841. Greg. Trans. Hoy. Micr. Soe. Kdinb. 21: 485. 

pi. !>./. l:i-14h. 1857. Jan. <fc Rab. in Rabb. Beitr. 1: 10. pi. .}./. 7. 1803. Jan. 

Abh. Schl. Ges. Vaterl. Cult, 1862*: pi. I A./. 26. 18U2. W. Smith. Svnop. Brit. 

Diat.. 1: pi. 17. f. 152a*. 1853 ; 2: 93. !85i;. Pritch. Hist. lufus. ed. 4. 897. 18(51. 

Donk. Brit. Diat. 14. pi. 2./. 7. 1871-73. Schmidt, Alias pi. 2./. 4-5, 8-!.>, 10, 

18 (nut./, 2'1-33, /. 25-27 doubtful i. 1875; Jahrcsb. Komm. Deut. Meere 2: pi. 1. 

f. 34-35, 38-39 (all doubtful). 1871, Rabh. Kl. Eur. Alg. 1: 177. 18(>4. Van 

Hour. Synop. 93. pi. 10. f. 1-2. 1881-85; Treat. Diat. 203. pi. 4-f. 1(11. J896. Jan. 

Diat, Gaz. Exped. pi. 15./. 8-.9, 1,1. Clove, Bill. Sv. Vet. Akad. Hand I. 5X: 4. pi. 

l.f. 1. 1878; Sv. Vet. Akad. Hand). 27;s: (S3. 1895. De Toni, Syll. Alg. 2: 95. 

1891. Pant. Beitr. Bacill. Ung. 1: 27. pi. 17. f. 150. 188(i; 2: 50. 1889; 3: pi. 

83. f. 4^6, 468, pi. .14. /. 479. 1803. Grew Edinh. Xetv Phil. Journ. n. s. 10: 28. 

pi. 4-f. 3. 1859. Castr. Rep. Voy. ('hall. Bot. 2: 33. pi. 40.f. 11. 1886. Truan, 

Anal. Sue. Espan. Hist. Nat. 13: 11. pi. 8./. 23 >4. [884. Grim. Verh. Zool. Bot. 

Ges. Wien 10: 532. pi. ,i. f. 22 (nut/. 23). ISiiO. II. L. Smith, Sp. Diat. Typ. no. 

202. 1874. Wolle, Diat. X. A. pi. 16./. 4. fi. 9. 14. ■!>;. 1890. 

Naricula bullata Norm. Trans, Mi or. Hoc. bond. 11. s. 9: 8. pi. 2./. 7. 18(il. Moeb, 

Diat.-laf. pi. 36./. 7. 1890. Sehmidl. Atlas pi. -i.f. 8-9. 1875, Castr. Rep. Voy. 

('hall. Bot. 2: 29. pi. 28. /. 7 (not/. 101, pi. ■!<)./. 7. I88<». 

Pinnularia amperi-i Bail. Smithsun. Cuntr. Know 1. 2s: 39. pi. 2. f. 34. 1851. 

Navicula am [ten Bail.; Schmidt, Atlas pi. f. 12. [875? 

Navicula zanzibarim Grev. Trans. Micr. Soc. Lund. n. s. 14: 129. pi. 12. f. 22. 1866. 

Schmidt, Atlas pi. 2.f. 3. 1875. Castr. Rep. Vov. ( hall. Bot. 2: 31. pi. 28. f. 8. 

188(5. 

Navicula robertsoniana Grev. Trans. Bot. Soc. Edinh. 8 : 235. pi. 5. /. !). 18fi6. 

Schmidt, Atlas pi. 2./. 7, 11. 1875. Wolle, Dial . X. A. pi. 16. f. 8. 1890. 

Navicula durandii Kilt.; Schmidt, Atlas pi. 129./. 1-3. 1888. 

I have not included here the reference in 0'Meara,<* because all six figures are worse 

than worthless. Nor is Schmidt's figure, cited above and called AT. couperiBail., like 

the original or a good example of N. lyra. Cleve adds N. seductilis Schmidt/ which 

I also omit. It is plain that this polymorphic form has no hard and fixed boundaries, 

and that what is to be included or what not must always be somewhat a matter of per- 

sonal preference. I feel that in this and similar cases condensation ought to be carried 

only so far as that the average student will be more likely to pick out the species 

assigned than any other. Where, in other words, the relationship begins to seem 

a Kiitz. Sp. Alg. 71. 1819. 

b De Toni, Syll. Alg. 2: 155. 1891. 

c Op. cit. 18. 

d Proc. Roy. Irish A cad. II. 2: 391. pi. 33./, 1-6. 1875. 

e Schmidt, Atlas pi. Z.f. 35-36. 1875. 
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forced, I think it is time to stop. Thus it seems to me that Schmidt's figure 34,0 though 

clearly grading into N'. lyra, would be more likely to be taken for N. forcipata Grev.b 

I therefore classify it so, Greville's species not being considered by anyone to be 

synonymous with N. lyra. Cleve given 25 named varieties of N. lyra. I omit these. 

They could easily be increased to 100; but our nomenclature will soon change from 

binomial to trinomial if this plan becomes a general one. 

Found at stations 2694H, 2807, 2808, 2835, 2920H, 301311, 3(501, 3635H, 4014II, 

Galapagos Islands to Bering Sea and off Honshu Island, Japan. 

Naviculamajor Kiitz. Bacill. 97. pi. 1'.tT20.1844. Donk. Brit. Diat. 69. pi. 11. f. 2. 

1871-73. Van Ileur. Synop. 73. pi. 5. f. 4-4. 1881; Treat. Diat. 165. pi. 2.f. 69. 

1896. Schmidt, Atlas pi. 42. f- 1870 (all other figures doubtful). Pant. 

Beitr. Bacill. Ung. 3: pi. 7. f. 114. 185)3. Be Toni, Syll. Alg. 2: 10. 1891. II. 

L. Smith, Sp. Diat. Typ. no. 294. 1874. Truan, Anal. Soc. Espan. Hist. Nat. 

13: 341. pi. 7./. 20. 1884. Pritch. Hist. Infus. ed. 4. 890. pi. 765. 1861. 

Frustuha major Kiitz. Linnaea 8 : 547./. 25. 1833 ? 

Pinnularia major W. Smith, Synop. Brit. Diat. 1: 54. pi. 18. f. 1K2. 1853. Rabh. 

Sussw. Diat. 42. pi. 6. f. 5. 1853. Cleve, Sv. Vet. Akad. Handl. 273: 89. pi. l. 

f. 22. 1895. 

Navicula heroina Schmidt, Atlas pi. 44. f. 2. 1876. 

Navicula nobilis Ehrenb.; Brun} Diat. Alp. 84. pi. S.f. l. 1880. 

Navicula iransrersa Schmidt, Atlas pi. 4-1-f- 5-6. 1876 (?). 

Navimla viridis Ehrenb. Infus. 182. pi. 13. f. 16 (not pi. 21. f. 12). 1838, in part; 

Phys. Abh. Akad. Wiss. Berl. 1837: pi. l.f. 19. 1839. Bail. Am. Journ. Sci. 

42 : 96. pi. l.f. Id. 1842. 

Here we meet a problem of specific limitation that is particularly difficult. I have in 

the main followed the arrangement of Cleve, <" though it leaves much to be desired. 

Pinnularia subacuta Ehrenb.d I do not include here. But aside from this, the question 

of what distinction can be drawn between the above and A', dactylus (Ehrenb.) Kiitz., 

also N. nobilis (Ehrenb.) Kiitz., is not satisfactorily answered. De Tun i <• unites N. 

dactylus and N. nobilis, but separates them from N. major. All these, as well as figures 

of N. viridis (Ehrenb.) Kiitz. are without any lines of separation from each other. 

Schmidt says/ ' Pinn. viridis und dactylus, E,, N. major und nridis, K. verschwimmen 

so in einander, dass sich ein goniigender Nachweiss iiber ilir Verhiiltniss %u einander 

gar nicht geben 1 asst.'' 

Found at stations 2848, 2929, south of Alaska peninsula and off southern California. 

Navicula nitescens (Greg.) Ralfs, Pritch. Hist. Infus. ed. 4. 898. 1861. Donk. Brit. 

Diat. 8. pi. 1. f. 7. 1871-73. Schmidt, Atlas pi. 7. f 47-41, pi. 8. f. 14-16 

(unnamed), 1875. Jan. <& Rabh. in Rabh. Beitr. 1: 10. pi. 2.f. 7.1863. O'Meara, 

Proc. Roy. Irish A cad. II. 2: 389. pi. 42. f. 42. 1875. DeToni, Syll. Alg. 2: 91. 

1891. Van Heur. Treat. Diat. 198. pi. 26. f 747. 1896. Pant. Beitr. Bacill. Ung. 

2: 53. pi 9. f. 163. 1889. 

Diploneu nitescens Cleve, Sv. Vet. Akad. Handl. 26-: 97. 1894. 

Navicula smithii Breb. variety; Greg. Trans. Roy. Soc. Edinb. 21: 487.pi. it. f. 16. 

1857. 

Navicula adriatica Grun. Verh. Zool. Bot. Ges. Wien 10: 525. pi. l.f. 17. I860. 

Pinnularia arraniensis O'Meara, Quart. Journ. Micr. Sci, 14: 116. pi. o. f. 6. 1867. 

"Schmidt, Atlas pi. t,f. 34. 1875. 

6 Quart'. Journ. Micr. Sci. 7: 83. pi. G.f. 10-11. 1859. 

«Sv. Vet. Akad. Handl. 273: 89. 1895. 

Ehrenb. Mikrog. pi. 35A. VI f 12.1854, and Schmidt, Atlas pt. 43. f. 41-43.1876. 

« De Toni, Syll. Alg. 2: 9. 1891. 

/Atlas pi. 42. f 3. 1870. 
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As Ralfs" points out, this in too wide of N. smith ii to make a variety, as Gregory pro- 

posed. I do not think it necessary to include lit re ,V. serrulata Schmidt,^ as is done 

by Cleve. Schmidt himself points out that they are related, but they seem to me, as 

to him, worthy of separation. 

Found at station 3690, off Honshu Island, Japan. 

Navicula notabilistlnv. Trans. Micr. Soc. Loud. n. s. 11: 18. pi. i.f. ,9.1863. Moeb. 

Diat-taf. pi. -VJ. f. it. 1890. De Toni, Syll, Alg. 2: 192. 1891. Schmidt, Jahresb. 

Komm. Dent. Meere 2: 88. pi. i.f. 20, pi. 2./. 11- 187-L Schmidt, Atlas pi. 8. 

/. 46-52. 1875. Van Heur. Treat.. Dial 200. pi. 26./. 750-75/, 18%. 

I>iploiieis notabilu Cleve, Sv. Vet. Akad. liandl. 26J: 93. 1894. 

My specimen agrees with the two figures of Schmidt/' X. notabilis ex pleta, which 

make so divergent a variety that it would almost be allowable to raise the form to spe- 

cific rank instead of considering it a variety of the above species. 

Found at station 2808, (ialapagos Islands. 

Navicula oam&rtienais ("inin.; Schmidt, Atlas pi. 12!). /. it. 1888. Cleve, Sv. Vet. 

Akad. Ilandl. 27:1: 57. 1895. 

It is a question if this can be maintained as a separate species from N. praetexta 

Ehrenb. It is so close to X. hay t in n a Truan & Witt that, the only point of contrast 

is in the latter having the marginal striae interrupted at the terminations of the raphe, 

while the above has the striae unbroken around the entire valve. The close resem- 

blance is noted by ftrunow in the above citation. Cleve unites A', haytuiiui with X. 

praetexta, yet gives this separate rank. I eau only say in conforming to this rather 

inconsistent arrangement that (he line has to be drawn somewhere. It is significant 

that the following dredging which furnishes this form also furnishes the normal N. 

praetexta and the typical .V. hut/liana, as will be noted under A", praetexta. 

Found at station 2807, < ialapagos Islands. 

Navicula pennata Schmidt. Atlas yW. 4S./. U ■!•>■ 187(i. Do Toni, Syll. Alg. 2: 113. 

1891. Cleve, Sv. Vet. Akad. Ilandl. 27': 32. 1S95. 

Naneuth I'inkcri Pan!. Beitr. Itacill. lng. 2: 50. />!. it./. !>•!>' 1889. I)e Toni. &yll. 

Alg. 2: 21. 1891. 

Sfoliopltura xzakahnxix Punt. I toil r. Ikn'ilL. lug. 2: 57. pi. X. f. 1889. De 

Toni, Syll. Alg. 2: 2<>7. 1891. 

Navicula pinnata I'anl . licitr. Iiacill. Cng. 2: 51. pi. 20. /. SOS. 1889. Cleve, Sv. 

Vet. Akad. Hand!. 27': 33. 1895. De Toni. Syll. Alg. 2: f»4. 1891. 

Leaving out the unimportant matter of si%e. I his species differs from .V longa 

Greg, chicily in its tapering and transversely cut striae. I see no reason to consider 

any of the above forms of Pantocsek as different from this species, Cleve unites the 

first, two here, but assigns inconsequent, reasons for giving X. pinnata separate stand- 

ing. Scoliopleura xzakulnutix is merely a contorted specimen of .V. kinkeri; both 

come from the same fossil deposit at Szakal, X. pinnata, though not recorded by 

Pantocsek from Szakal, is of wide distribution, occurring with Ar. kinkeri and 5. 

*#zfiiah mix at Nagy-Kurtos, as well as at B<iry and Uremia. The union of X. pinnata 

here happens to have I he added advantage of making synonymous a name too easily 

confused with that given by Schmidt. 

Found at station 45 Kill, (iulf of California. 

Navicula phoenicenteron (Nitzsch) IChrenb. iier. Akad. Wiss. lierl. 1836: 53. 

1837; Infus. 175. pi. hi./. /, 1838. 

Bacillaria phoeniiinkran Xit zscli. Xeue Sehrift. Naturf. ties. Ilalle 3: pi. 3./. 12, 

14 (exclusive of other figuresi. 1817. Ehrenb. Infus. 175. 1838. 

"Pritch. Hist. Infus. ed. -1. 893. 18(i 1. 

b Schmidt, Atlas pi. 7./. ■}.' ■}■!. 1875. 

f Opp. fit. pi. 8,/. -jit 50. 

d Truan & Witt, Diat. Havti pi. .}./. it. 1888. 
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Cjimbella pkoeniiTnleron Ag. Cons p. Diat. 10. 1832. 

Stauroneis lanceolata Kill/, Bacill. 104, pi. SO. f. 2-}. 1844. Grim. Vorh. Zool. Bot. 

Ges. Wion 10: 5(13. 1800. Pi itch. Hist. Infus. oil. 4. 913. I SHI. Rabh. Sussw. 

Diat. 48. pi. 9. f. 9. 1853. 

Stauronevi phuenicmlcron Ehronb. Phys. Al)h. Akad. Wiss. Perl. 1841: 387. 

pi. 2. F /. /, pi. 3. I. / 17. 1843; Mikrog. pi. 2. II. f. 8, pi. 3. I. f. 7. U. J. 

4, pi 6. I. /. 21, pi. !). I. /■ 15, pi. hr>. I. A. f. 27. B. f. 10, pi. Hi. J. f. II. 

f. .5, 171. f. 28. 185-1 (not Ehronb. Phys. Abh. Akad. Wiss. Borl. 1870: 

pi. 2. If. 29, pi. ,i. I. f. 2 1. 18711. Rabh. Sussw. Dial.. -17. pi. 4. /. 1. 1853. W. 

Smith, Synop. Brit. Diat. 1: 59. pi, 19. f. 185. 1853. Pritch. Hid. Infus. ed. 4. 913. 

pi 9.f. 139, pi. 12. f. 17-18. 18(51, Brun. Diat. Alp, 88. pi. 9.J. J. 7. 1880. Griff. 

& Ilenf. Mitr. Diet. ed. 4. 735. pi. t'>.f. 4S. 1883. Van Hour. Synop. 07. pi. 4. 

f. 2. 1881; Treat. Diat. 158. /. SO, 159. pi. 1. f. AO. 1896. Do Toni, Syll. Alg. 2: 

204. 1891. Clove, Sv. Vet, Akad. Hand 1. 26'-: 148. 1894. II. L. Smith, Sp. 

Diat.. Typ. no. 490. 1874. Belloo, Rev. do Comm. 3: 40. pi S.f. 11. 1887. Not 

Kiitz. 

Stauroneis bails yi Ehrenl). Phys. Abh. Akad. Wiss. Borl. 1841: 422, 1843; Mikrog, 

pi 2. III./. 12 (not./. 10), pi. S. III. f. 6-7. IV. f. 11, pi 4. I.f. 4. II./. 11-12. 

III./. 2, pi. <5. I.f. hi. III./. 14. pi 6'. 1. /. 17. 1854. Kiitz.. Bacill. 105. 1844. 

Pritch. Hist. Infus. ed. 4. 913. 1801. Do Toni, Syll, Alg. 2: 207. 1891. 

Stauroneis plerouha Ehronb. Phys. Abh, Akad. Wiss. lierl. 1841: 423. 1843; 

Mikrog. pi. 14. I./. *>. 1854. Kiitz. Bacill. 105. 1844. Do Toni, Syll. Alg. 2: 

207. 1891. 

Stanronris amphiU'plti Ehronb. Phys. Abh. Akad. Wiss. Borl. 1841: 380. pi. 1. II. 

/. !), IS. 1843; Mikrog. pi hj. f. /,V. 1854. Kiitz. Bacill. 105. pi. 29. f. 10-17. 

1844. Pritch. Hist. Infus. ed. 4. 913. 1801. 

Stauraneiit brunii Perty; Horib. Dial. Auverg. 70. pi. S.f. 22. 1893. 

Clove loaves out the two first-named synonyms and consequently credits the name 

to Ehrenberg. 1 am dependent for the reference upon the accuracy of Ehrenberg's 

citation;" but as it is about universally conceded to be correct 1 quote the reference 

to Nitxseh without having seen the original publication. • 

I do not favor placing Slainoru ix i/radlix Ehronb. in this list. Ehrenberg's original 

figures ft represent a diatom sharper, much smaller, and much more delicate. The 

same is true of Smith's figures. though this fails to agree with the Ehrenberg typo 

because of its narrower stauros. 

The question of the union of Stauroneis with the present genus has been discussed 

under Navicula above. 

Found at station 2882, off Oregon. 

Navicula pinguis Mann, mp. nov. Plate LIII, figure 5- 

Valve broad, slightly narrowed at the center; ends blunt, center depressed; markings 

of heavy ridges bearing large oval beads, throe lo four, the outer row being elongated 

to the margin; a longitudinal hyaline area, through which runs the raphe, connecting 

the apices and bordered on either side by a single row of largo oval beads of the same 

number as and continuous with the ridges. 

Length of valve, 0.100 mm.; width of valve, 0.070 mm. Striae, 28 in 0.1 mm. 

This species bears considerable resemblance to (Jrunow's ligure of ,V. subciwla 

Schmidt,d and were ihis identification correct 1 would not hesitate to write this as a 

" Ehronb. Infus. 175.1838. 

ft Phys. Abh. Akad. Wiss. Borl. 1841: 380. pi 1. SL f. 14, pi 2. I.f. 17, 1843; 

Microg. pi 2. I.f. 2. 1854. 

f W. Smith, Synop. Brit. Diat. 1: 59. pi. 19. f. 18(1. 1853. 

d Denkschr. Akad. Wien 48*: 50. pi. I.f. SO. 1884. 
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wide variety of that species. But Grunow's form is in no sense Schmidt's diatom. 

Aside from a general similarity of outline and of the median line area, they are most 

strongly mill rusted, Xot only does it fail In agree in heading and (he direction of the 

striae, especially at the renter, with the figure in (he Allan quoted by Grunow," but 

if we take Schmidt's original type form & the difference is even more pronounced. 

Grunow also includes what Lagersl.ed ( has perhaps erroneously called X. didyma 

(Hhienl). I Kutx.c Tliis form, the author ways in a note, is ch>sc lo one of Donkin's 

figures of X. didymaBut without going into the merits of Lagerstedt's identifica- 

tion it is enough to say that it has little if any resemblance to either Schmidt's sub- 

cinftn or to my species, and that sitbchiefu is far closer to Don kilrs figure of duly ma 

than the one given by Lagerstedt. a fact noted under ,Y. wbriiuia in this report. The 

exact type form of Schmidt's X. suhciuchi occurs at station 300811, corresponding 

with it in form, markings, and size. When it is compared with this species, all true 

resemblance vanishes. It mav be instructive to add here the measurements of (Jru- 

now's and Schmidt's specimens for comparison with those given above. Length of 

Grunow's largest specimen, 0.107 mm.: smallest, 0.0l>2 nun: of Schmidt's type, N. /titb- 

cincta, 0.054 mm. 

Type in the V. S. National Museum, No. 590I4S, from station %(i04, Bering Sea, 

August 12, 1805; 1,401 fathoms, bottom of green oo%e. 

Navicula pleurostaurum Mann. 

Slauroncis aaitu \Y. S. Smith, Synop. Brit. J)iat. 1: 59. pL 19./. 1X7, front./. 187. 

1853. Pritcli. Hist. Infus, ed. 4. 914. pi. 7. f. 70. 18(11. Van Ileur. Synop. 68. 

pi. ■'(./. 1881: Treat. Diat. ]50. pi. j.f. .5/. ]89(>, Grun. Denkschr. Akad. 

Wien 482: 47. 1884. II. L, Smith. Sp. Diat. Typ. no. 485. 1X74. Wolle. Diat. 

N. A. pl.S.f. 11. 1890. Schmidt, Atlas pi. } 3. 1889. Dehy, Ann. Soc, 

Malacol. Belg. 11: 88. I87fi. Cleve, Sv. Vet. Akad. Hand!. 26': 150. 1894. 

J'lmrnntminuu uc.iihiin Kabh. lledwigia 1: 17. pi. l.J. H. 1859. Jan. in Hedwigia 

1: 25. 1859; 5: pi. A.f. I-<%\ ]Sti:i. Rabli. Fl. Eur. Alg. 1: 20. 259./. (L 18(il. 

Pleurwtuitron ariitiint liabli.; De Toni, Svll, Alg. 2: 222, 1891. 

Staitronrin kochii Pan I. Beitr. Bacill. l ng. 3: pi. G.f. !*.i, 189:$. 

As I find it necessary to discard the genus Slauroiieis as separate from Navicula for 

reasons already given. I am compelled to give a new specilic name to this well-known 

diatom. The name N. acufa is preempted by A', arnta Kut%., an indeterminate form/ 

as well an X. aculu (W. Smith) O'Meara./ 

The svnonvmous form Stauroiu'i# kochii Pant, can not be used, aa there is a Ar. kochii ■k- * 

Panl.0 1 therefore apply to this diatom the specific name plaurostauruvi^ laking the 

lapsed generic name of Rabenhorst^of whif h this particular diatom was the type. As 

liahenhorst lias pointed out, this diatom in peculiar in the sunken stauros as well as in 

tlie internal thickening of the side margins, especially toward the ends, which give a 

thickened, hooded aspect to the apices. De Toni and others accept this a# an ade- 

quate generic distinction. I do not consider this and similar forms, as {Stauroncis) 

fulmm H rights to be sufficiently distinct from other examples of Navicula to require 

their separation. Cleve, i while retaining this in Stauroneis, makes use of Pleuro- 

n Schmidt, Atlas pL l -{/. 1875. 

Mahresh. Komm. I)eu(. Mcere 2: pL 7. 1874. 

^llih. Sv. Vet. Akad, llundi. 3ir>: 3f>. pL l. j\ 4* 1870. 

dDonk. Brit. Diat pi. 7.f. Sh. 1871-7*}. 

f Kut/. Ilacill. 03. pi. -1.J. . 1844. 

/ Proc. iloy, Irish A cad. II, 2: 407. pL ,14./■ ^ M7.5. 

g Pant. Heitr. liacilh I ng* 2:49. pL 4-f- " - 18S9. 

*Ho<l\vigia 1: 17, 1*850. 

ifcJv, Vet, Akad. HandL 26-: 150, 1804, 
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stauron as a subgeneric distinction. As such it. is to he coin mended, though I think 

Cleve is here inconsistent, as Pleumstaurum (original spelling) is as different from 

his Stauroneis as it is from Navicula. 

Found at station 3635TI, Bering Sea. 

Navicula praetexta Ehrenb. Her. Akad. Wiss. Berl. 1840: 214.1841. Greg. Trans. 

Roy. Soc. Edinb. 21: 4K1. pi 1. /. 11. 1857. Kiitz. Bacill. 98. 1844. Donk. 

Brit. Diat. 10. pi '2./. 1. 1871 73. O'Meara, Proc. Hoy. Irish A cad. II. 2: 387. 

pi. 32./. 27. 1875. Schmidt, Atlas pi .1 /. 10 34. 1875; pi 129. f. 7-8. 1888. Van 

Heur. Synop. 92. pi 9./. M 1881-85; Treat. Dial. 204. pi 4./- lf>9. 1896. Rabh, 

Fl. Eur. Alg. 1: 183. 1864. Pritch. Hist. Infus. ed. 4. 898. 1861. Witt, Verb. 

Rush. Min. ties. 11.22: 165. pi 9. f. 4. 1886. Pant. Beitr. Bacill. T'ng. 1: 30. pi. 

.9, /. 79, 1886. Truan, Anal. Soc. Espan. Hist. Nat. 13: 44, pi. 8. /. 27. 1884.. 

Cleve, Sv. Vet. Akad. Handl. 27': 55. 1895. De Toni, Syll. Alg. 2: 102. 1891. 

Wolle, Diat. X. A. pi. 20. /. 1, 7 (not pi lll.f. •{). 1890. Truan & Witt. Diat. 

Hayti 17. pi 8. 1888. 

Pinnularia prarlcita Ehrenb. Mikrog. pi. 19./. 28. 1854. 

Naricula Iiimjarsrkii Pant. Beitr. Hacill. Ung. 1: 28. pi. 74. j\ 122. 1886? 

Navicula hayfiana Truan & Witt, Diat. Hayti pi ■}■ /• V. 1888. 

Naiimhi nliexlo-radiata Temp. & Brun. Mem. Soc. Phys. et Ilist. Nat. Geneva 30y: 

44. pi. ,5./. .{. 1889. Schmidt, Atlas pi 204./. 18. 1897. Cleve, Sv. Vet. Akad. 

Handl. 27s: 55. 1895. 

It is somewhat, of a stretch to include here the above-named synonym of Pantocsek's: 
% 7 

but the very suggest ive figure cited above by Truan & Witt is so evident a comment 

on the validity of Pantoesek's species that I follow <'Ieve in joining them. I think 

that with almost equal reason another figure on the same plate," called AT. wupaverii 

Pant., could lie classed here. De Toni 6 and Cleve <* include Ar. haytiana, as above. 

Three reasons are given by the authors for holding it separate from N. praetexta. The 

best answer ti» these is found in comparing their own figures of the two species on plate 

4, figures 8 to 9. This particular form, haytiana, is found al station 2807 in company 

with the true type. 

Found at stations 2807, 2920II, Galapagos and Hawaiian islands, 

Navicula prodi ga Mann, sp, no v. Plate IJII, fkure 4. 

Valve outline ot 6 perfectly straight lines forming an elongated hexagon, the apices 

alone being rounded; the two median sides shorter than those running to the apices; 

markings of moniliform striae arranged in the general lyrate pattern, the striae of large 

rounded beads, the actually median striae alone being transverse, those on either side 

of the middle curving and becoming concentric to the two apices: interspaces between 

the striae one-half the width of a bead; lyrate hyaline area narrow, its ends not 

approaching, hence the beaded rows on each side of the raphe of nearly equal width 

from center to apices; marginal striae at the middle of the valve fully two-fifths its 

width, thence diminishing toward the apices as the sides approach; valve surface just 

within the margin all around depressed, whereas the margin itself is slightly elevated 

above the rest of the surface, thus producing the appearance of a border. 

Length of valve, 0.150 mm.; width of valve, 0.085 mm.; striae, 48 in 0.1 mm. 

The hexagonal form called N. hrnmdyi cu/wala Schmidt d resembles my species only 

ill its hexagonal outline. A far nearer form in Janiseh's Diatoms of the Gazelle Expe- 

dition, plate 15, figure 23, is named A*, lyra elliptit% Schmidt by Cleve,« where it is 

joined with figures in Van Ileurck's Synopsis, plate 10. figure 2, Schmidt's Nordsee 

"Pant. Beitr Hacill. Vug. 1: pi. 14./. 123, 1886. 

b I)c Toni, Syll. Alg. 2: 103. 1891. 

cSv. Vet. Akad. llantll. 27': 55. 1895. 

d Schmidt, AI las pi. :i,/. f. 1875. 

e Sv. Vet. Akad. Handl. 27 ': 63. 1895. 
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Diatomaceen,a plate 1, figure 39. and Schmidt's Atlas, plate 2, figure 29. It also has 

considerable resemblance to Schmidt's Atlas, plate 2, figure 10, N. kitioniana Schmidt, 

which C'leve & makes a variety of N. approAmuta (irev.: though how he can see N. 

approAmata in that form and X. lyra in (he form figured by Janisch just mentioned is 

beyond my understanding. Whether or not the form represented by Janisch's figure, 

the A". kittoniana of Schmidt, and my specimen should be classed as a variety of A lyra 

is a question of the limits of a species and the degree of dissimilarity it is desirable to 

include under one name, Taking the view that it is advantageous to add as few new 

forms as possible to the already enormous species N. lyra, I have given the above 

name. For reasons mentioned in the introduction, (lie naming of varieties is not 

favored by the writer. It may be noied that my specimen differs in several respects 

from the two I have here associated with it, especially in the H-shaped hyaline space 

not having its tips approach, hut strictly parallel, whereby the central rows of striae 

are of the same width from the apices to the center, lint the minor differences between 

my form and that of Janisch's above can not make them two species. 

Type in the IJ. S. National Museum, No. 590149, from station 2920II, Hawaiian 

Islands, November 21, 18!) 1; 570 fathoms, bottom of brown mud and fine sand. 

Navicula sandriana Grun. Verh. Zool. Dot. Ges. Wien 13: 153. pi. !-i. f. .r>. 1803. 

Schmidt, Atlas pi. /. 10. 1875; pi. 70. f. 4-1. 1881. O'Meara, Proc. Roy. Irish 

A cad. II. 2: 388. pi. 32. f. 29. 1875 (figure poor). Lagers. liih. Sv. Vet. Akad. 

Handl. 3": 41. 187(i. l)c Toni, Syll. Alg. 2: 105. 1891. Clcve, Sv. Vet. Akad. 

Handl. 273: 59. 1895. 

Navicula rimosa Grew Trans. Mier. Soc. Lond. n. s. 14: 129. pi. 12. /, 25. 1866. 

Moeb. Diat.-taf. pi. 7'i.f. 25. 1890. 

It seems to me the original figures of both the above give emphasis to a rather incon- 

stant feature of this diatom, namely, the narrow sickle-shaped line of striae midway 

between the center and the margin. This is very liable to be reduced, to a somewhat 

indefinite granulation blending with the more indistinct granulation about it. In 

fact, there are unmistakable varieties in which these sickle-shaped lines can virtually 

disappear. In such a case we are confronted by the question in what respect such a 

form is separable from varieties of N. hrnncdyi and JV. praetexta. nor can we find any 

satisfactory answer. In other words, however useful for classification it undoubtedly 

is to retain the enumerated names to designate the more diverse of these forms, it is 

probable that both N. mnrtnnna and A', hemmlyi will eventually be considered only 

striking variations of A. pruvlvxta. 

Found at station 45Kill, Gulf of California. 

Navicula silicula Ehrenb. Phys. Abh. Akad. Wiss. Iierl. 1841: 419. 1843; Mikrog. 

pi. 6. I.f. 16, pi. 10. I.f. 13, pi. 14-f. 22, pl• JSA.f. S7a-b. 1854. Pritch. Hist. 

Infus. ed. 4. 894. 1861. 

Narinda limosa Iviitz. Ilacill. 101. ;>/, S.f. -r>0. 1844. Grun. Verh. Zool. Rot. Ges. 

Wien 10: 544. pl. X. f. 8a-c, 10 (not /. 7. 8d-e, 9). 1800. Doiik. Quart. Journ. 

Micr. Sci. n. s. 9: 294. pl. 18. f. 7. 18(i9. Moeb. Diat.-taf. pl. 79. f. 7. 1890. 

Donk. llrit. Diat. 7:1. pl. 12. f. 0. 1871-73. limn, I)iat. Alp. 73. pl. 7.f. 12. 1880 

Van Ileur. Sviiop. 103. pl. 12. f. 18-20, 22-23. 1881; Treat. Diat. 219. pl. 5. f. 

207-208. 1X90. Lagers. Hill. Sv. Vet, Akad. Handl. 1N: 31. pl. I.f. 0, 7a. 1873. 

Rabh. Sussw. Diat. 41. pl. 6. /. <S1. 1853. Pritch, Hist. Infus. ed. 4. 894. 1801 

De Toni, Syll. Alg. 2: 147. 1891. 

Navicula sUint la Grun.; Van Ileur. Synop. pl. 12. f. 21. 1881. 

Caloneis silicula Clove, Sv. Vet. Akad. Handl. 26'-: 51. 1894. 

a Jahresb. TComui. Deut. Meere 2: pl. 1. /. J!}. 1874. 

b Loc. eit. 
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Naviettla gibbcrula Kiitz. Bacill. 101. pl.S.j. 50, 1844. W. Smith, Synop. Brit. Diat. 

1: pi, 17. /. 160. 1853. Lagers, Bill. Sv. Vet. Akad. Handl. I14: 31. pi. l.j. 7. 

J873. De Toni, Syll. Alg. 2: 148. 1891. 

Navicula vmtricosa Ehrenb. err. (let. Donk. Brit. Diat. 74. pi. 12. j. 7. 1871-73; 

Van Ileur. Svnop. 103. pi. 12. j. 24- 2<>. 1881; Treat. l>iut. 220. pi. 5.j. 20U. 18911. 

Clevc & Grun. Sv. Vet. Akad. Handl. 17-: 29. pi. l.j, 10-18. 1880. 1)e Toni, 

Syll. Alg. 2: 148. 1891. Clevc in Xordensk. Vega Fxped. 3: 104. 1883. 

NaHculd sitbmitrn'osa Grim.; Cleve & (Irun. Sv. Vel. Akad. Handl. 17-: 29. pi. 1. 

j. 1U. 1880. De Toni. Syll. Alg. 2: 150. 1891. Cleve in Nordetisk. Vega Exped. 

3: 41*4. 1883. 

Navicula horvathii Grun. Verli, %<iol. But. Ges. Wien 10: pi. (S.j. IS. 1800. 

Narintla haslitutzfaji Pant, Beitr. Bacill. lTng. 2: 48. pi. 11. j. IU3. 1889. 

Navicula neognni Pan I. Beitr. Bacill. T'ng. 3: pi. 17. j. ;?/>.?, pi. 2-i.j. <i72. 1893. 

There is some doubt of the propriety nf including here .V. iwnlrirnm, especially if we 

take into consideration Ehrenbcrg's authorship. It should either be left out of this 

category or referred to as N. rcntncosa Ehrenb, err. del. Donk. as above. The con- 

trast is considerable even in that case, because of the striking stauros. But if we take 

into consideration N. haslinszhji (see above), we find a perfect gradation from one phase 

to the other. Donk in has included here several species that have absolutely nothing 

in common with this species except (he trinodal outline; thus. Ar. leptogongyla 

Ehrenb.« O'Meara offers such absurd figures of ibis diatom 6 that they are much 

worse than none. 

Found at station 3090, off Honshu Island, Japan. 

Navicula smithii Brel>.; W. Smith, Synop. Brit. Dint. 2: 92. 1850. Grun. Verh. 

Zool. Hot. Ges. Wien 10: 531. 1800: Denkschr. Akad. W'ien 48-: 50. pi. l.j. 40- 

41. 1884; in Fenzl, Keise Novara Rot. 1: 18. 1870. Schmidt, Jahresb, Komm. 

Deut. Meere 12: pi. l.j. 10. 1871; Atlas pi. 7. j. 1-h-0 (j. 21-22 doubtful). 1875. 

Rabh. Fl. Fur. Alg. 1: 178. 1804. Donk. Brit. Diat. 0. pi. 1. j. 40, 1871-73. 

O'Meara, Proc. "Roy. Irish Acad. II. 2: 382. pi. 32. j. IS. 1875. Van Hour. Synop, 

91, pi. H.j. 12; Suppl. pi. H.j. 24. 1881-85; Treat. Diat. 197. pi. l.j. 151. 1890. 

Pant. Beitr. Bacill. Ung. 2: 55. 1889. Truan, Anal. Soe. Espan. Ilist. Nat. 13: 45. 

pi. S.j. 2n-2(>. 1884. Petit, Journ. Roy. Micr. Soc. 1: 245. pi. 14. j. 1.}. 1878, De 

Toni, Syll. Alg. 2: 80. 1891 (not A', sinithii (0, Ag.). Van ITeur. Treat. Diat. 231. 

1896). Wolle, Diat. M, A. pi. 12. j. 11, pi. h',.j. 12 (not pi. 20. j. S). 1890. 

JHploneitt smitMi (Breb.) Cleve, Sv. Vet. Akad. Hand], 26-: 90. 1894. 

Naricula dliptica \V. Smith. Synop. Bril. Diat. 1: 48. j>f. 17. j. 1f>2a (not/. 152a*). 

1853 (not Kiitz. 1841), 

Narwitla doczyi Pant. Beitr. Bacill. Ung, 2:45. pi. 14. j. 247. 1889. 

De Toni here includes Pinntrtarw scutellum. O'Meara,'' which is Navicula scutellum 

O'Meara.^ This is a gross error. () Meara's form, judged by its figures and descrip- 

tions, is a truly cost.ate-ribbed diatom which shows none of the double-rowed beading 

so characteristic of N. smitkii. 1 think if such were present., it could not have been 

twice overlooked by O'Meara. Clevc questions Van Henrek's determination of 

N. scutellum O'Meara, / referring the figure doubtfully to N. smithii Breb. It is some- 

thing like N. smithii, but in the absence of the beading I think it is a poor figure of 

O'Meara's species. Van Heurckff has transferred Schizoncina sin it hit (', Ag. to Navi- 

a Ehrenb. Mikrog. pi. 10. l.j. 11, pi. id. l.j. 10. H.j. 7/7./. £2. 1854. 

& Proc. [toy. Irish Acad. 11.2: pi, 31. j. HO-iU. 1875. 

f Quart. Journ. Micr. Sci. n. s. 9: 151. pi. 12. j. ,5. 1809. 

Proc. [toy. Irish Acad. II. 2: 390. pi. .!.}.j. 1-j. 1875. 

«Sv. Vet. Akad. Handl. 26-: 9fi. 1894. 

/Van Ileur. Synop. pi. !).j. 11. 1881. 

9 Van Ileur. Treat. Diat. 231. pi. H.j. 241. 1890. 
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citla funithii (C. Ag.) Van Hour., and refers to his former figures/' Undoubtedly the 

figures given by Van lleurck arc a .Navicula, ami undoubtedly all swell forms should 

bo changed from Schizonema to Navicula. Were this, therefore, a justifiable identifi- 

cation, JV. svuthii Breb. would have to give way to Ar. smithii (C\ Ag.) Van Ilcur., as 

Schizomma smithii C. Ag. was published in 1824.^ There are two early representa- 

tions of 6\ smithii C. Ag.1' In the earlier there is no mention of the markings of the 

valve, the description being concerned with the shape of the gelatinous threads 

inclosing the frustules, as is common in Kiitzing. The figures are too small to give 

any clear idea of the valve. Enough, however, is evident to show that Kiitzing'9 

idea of this species of Agardh is irreconcilable with that of William Smith. Smith's 

figure is clear and the description accurate, yet the author quotes Ktitzing's entirely 

discordant figure. Van IIeurck?s figures are different from both the foregoing, and 

he saysd of this form, "nee Iviitz., Smith, &e.," and on figure 4 of the same plate he 

refers both the figure in Kiitzing and that in Smith to S. ramosissimitm C. Ag. De 

Toni e recognizes Van Heurck's idea of <ST. smithii C. Ag. to be correct, while Cleve/ 

makes it a synonym of Navicula a r enured Ureb. 1 think there can be no doubt that 

the S. smithii C. Ag. of Smith's Synopsis'^ is the same as S. ramosissimum C. Ag. as 

that form is interpreted by Van lleurck, Cleve, and others. I could extend indefi- 

nitely the recital of this muddle over S. smithii C. Ag. were it worth while. Enough 

has been said to illustrate the fact I now wish to mention, namely, that in dealing with 

members of the old genus Schizonema we arc as a rule confronted with indefinable 

names, impossible to include in our synonymy, if we wish to be at all accurate as to 

facts. This arises from the custom in the earlier books of laying stress on the gelat- 

inous envelope to the partial or complete neglect of the diatoms inclosed, so that the 

species and in many cases the genus ol the original form is absolutely obscured. 

Here and there we lind a ease where a name, originally indefinable, becomes in subse- 

quent works repeated and more clearly imaged, and grows to be widely accepted as 

standing for a diatom of well-marked and generally understood characteristics. In 

such cases it is perhaps well to refer to 1 lie original citation and include it in the synon- 

ymy. Hut S. .tin it hi i <\ Ag. is an example ol" a host, of forms with no such history. 

Nobody knows what Agardh meant by his name. There is no agreement among the 

various authors as to its structure. We can not even know that it was a Navicula. 

To take what, practically speaking, is a nomcn nudum, and transfer it to Navicula 

on the basis of mere guesswork, thereby invalidating a long-established and thoroughly 

understood name, is manifestly not justifiable, for it destroys a valid name for an inde- 

finable one. 

Found at stations 2920H, 3(i9(i, 3712H, Hawaiian Islands, Honshu Island, and 

Okhotsk Sea. 

Navicula solaria Greg. Trans, llicr. Soc. J.ond. n. s. 4: 48. pi. o.f. 10. 1850. Moeb. 

Diat.-taf. pt. 10. f. 10. 1890. Schmidt, Atlas pi. 4G.J. }U. ] 870. Rabh. Fl. Eur. 

Alg. 1: 181. 18(5-1. O'Meara, Proc. Ilov. Irish A cad. II. 2: 410. pi. 34./• 13. 1875 

(poor figure). Prilch. Hist. Infus. ed. 4. 904. 18(31. Cleve, Sv. Vet. Akad. 

Ilandl. 2T\ 32. 1895. De Toni, Syll. Alg. 2: 1891. 

Schmidt's doubt of his figure, quoted above, beim; ,Y. ftolttnx was shown to be unnec- 

essary by a complete frustule T found in the dredging at station 3(107, in which one 

« V\m Hcur. Synop. pL 15./. .i-L IKS I; T real, Dial, pi. 5. /. ,i4I. lS!Mi. 

b 0. Ag. Syst, Alg. JO. 1824. 

c Kiirtz. Ifcacill. 114. pi. ~V./. 5. 1844. W. Smith, Synop. lirit. Diat. 2: 75, pi, 57. 

f. 362. 185(3. 

Van Hcur. Synop. pi. 15./. 3 >. 1 S<S I. 

« SyTl. A 1ft. 2: 293. 1891. 

/Sv. Vet. Akad. Ilandl. 273: 15. IX95. 

ff\V. Smith, Synop. lirit. Diat. 2: 7;V IHoO, 
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valve corresponded exactly to his figure and the other showed the sun-like rays around 

the center, referred to in the specific name. I find a minute error in focusing inten- 

sifies this ''solar" effect, which must be the method by which such greatly exag- 

gerated representations as that by G Meara were obtained. 

Found at stations 3607, 3611, Bering Sea. 

Navicula apeciosa Mann, sp. no v. Plate LII, figure 5. 

Valve deeply constricted at the middle; the two halves broadest just beyond this 

constriction; thence narrowing rapidly to the blunt, rounded apices; striae monil- 

iform, except at the constriction, where they are fused into three ridges; beads large, 

oval, the marginal ones double the length of the others; striae toward the middle of 

the valve oblique to the raphe, but not curved, toward the apices becoming curved; 

a single row of large beads on either side of the median line; ends of the raphe at the 

center separated by a small hyaline round area, the central nodule. 

Length of valve, 0.12 mm.; width of valve, 0-045 mm., and at the middle, 0.012 mm. 

Type in the 1J. S. National Museum, No. 590150, from station 2807, Galapagos Islands, 

April 4. 1888; 812 fathoms, bottom of Globigerina ooze and coral mud. 

Naviculaspectabilis Greg. Trans. Roy. Soc. Edinb. 21: 481. pi. O.f. 10.1857. Rabh. 

Fl. Eur. Alg. 1: 178. 1864. Schmidt, Atlaf? pi. 2.f. SI, pi. 3./. 20-21, 29. 1875. 

Donk. Brit. Diat. 12. pi. 2./. 5. 1871-73, ('leve, Sv. Vet. Akad. Hand 1. 27s: 00. 

1895. ( astr. Rep. Vny. ('hall. Hot. 2: 32. pi. 28. f. 9. 1886. De Toni, Syll. Alg. 

2: 98. 1891. Pritch. Hist. Infus, ed. 4. 898. 1861. 0'Meant, Proc. Iloy. Irish 

A cad. II. 2: 390. 1875. Van Ileur. Treat. Diat. 202. pi. 27./. 757. 1896 (not N. 

spechtbilis Grun. Verh. Zool. Hot. Ges. Wieti 10: 533. pi. l.f. 11. 1860). 

Navicula excai ata Grev. variety; Schmidt, Atlas pi, 3. f. 22-26. 1875 (not N. e.rcavata 

(irev.). Jan. Diat.Gaz. Exped. pi. IS./. 22. Clove, Sv. Vet. Akad. Hand 1. 18s: 

8. pi. 2./, 20. 1881 (not Schmidt, Atlas pi. 7<)./. 40. 1881. according to Grun.). 

Navicula mikado I'ant. Beitr, Bacill. ling. 3: pi. 23./. 3-i-l. 1893. 

Although the figures above cited of N. cjxarnta Grev. variety are clearly synonyms 

of tills species, 1 do not t hink the original form of Greville's diatom," nor the figure bo 

named by Grunuw.b can safely be looked U|mn as the same. Beyond question A'. 

o'swahtii Jan.<: is the same as Greville's species, as Grunow points oilt.% But when 

we compare any of these figures of N. crttiwifn which are in harmony with tin; original 

with the type of N. spectabilix as given by Gregory or in the superb figure by Donkin, 

it is plainly too wide a stretch to cover both forms by one specific name. As Cleve 

says, this species merges toward N. lyra Khrenb., on the one hand, and N. henmrlyi \Y. 

Smith, on the other; but if it is to be a species at. all and have any boundaries, it can 

not include Greville's diatom. Nor is Cleve correct in adding to Ihe above synonymy 

JV. bullata Norm.** and A', ratlrayi Pant..r If we wish to see the result of this over con- 

densation on the part of Cleve, wcean not do better than compare figures 46 and 52 in 

plate 70 of Schmidt's At.lasf both of which he ranges under N. spectabilis. Such a 

"species" is out of all bounds and not worth retaining. 

Found at. stations 2807, 292011, Galapagos and Hawaiian islands. 

Navicula splendida Greg. Trans. Mier. Soc. Loud. n. s. 4: 44. pi. 5./. 14- 1856. Pritch. 

Hist. Infus. ed. 4. 893. Schmidt, Jahresh. Komin. Dent. Moore 2: 85. pi. 1./. 3-4; 

pi.H./. 2. 1874; Atlas pi. 13./. 31-34. 1875; pi. 09./. 22. 1881. Van. Heur. Synop. 

& Trans. Mier. Soc. Lond. n. s. 14: 130. pi. 12./, 15. 1806. 

b Schmidt. Atlas pi. 70./. 40. 1881. 

c Schmidt, Atlas pi, 70./. 4G- 1881. Jan. Diat. Gaz. Exped. pi. 15./. 12. Pant. 

Beitr. Bacill. Ung. 2: 52. pi. 25./. 370. 1889. 

<*Castr. Rep. Voy. ('hall. Bot. 2: 29. pL 28./. 10. 1886. Schmidt, Atlas pi. 70./. 

51-52. 1881. 

f Pant. Beitr. Bacill. Ung. 2: 52. pi. 30./. 427. 1889. 
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pi. 9. J. 4. 1881; Treat. T)iat. 193. pi. 26. f. 18%. O'Meara, Proc. Koy. Irish 

A cad. II. 2: 402. pi. 33. J. 30 (poor), 1X76. Do Toni, Syll. Alg. 2: 80. 1891. 

Naricnla enlomon Ehrenb. err. del. Donk. Brit. Dial. 49. pi. 7./. 5. 1871-73. 

Nuricttln (lifhjtitu Ehrenb. err. del. Greg. Trans. Micr. Soe. Lorid. n. s. 4: 45. pi. 5. 

f. iii i not/. IF}). 1 Kofi. 

Naricnla ifemmatula (I run. err. dot. Cluve, Journ. Quek. Micr. Club II. 2: Hi7. pi. 

13. f. 1. 1885. ' 

l)ipUniein splentlida W'\i\ Kv. Vet. Akad. Handl. 26'-: 87. 1894. 

Donkin's placing this species under A', enhnnon Khrenb. is not to 1»' favored, as his 

figure is clearly a N. splerulidn. It is difficult I" determine what A", cutonxm is, as 

Ehrenberg's figures" are not, remotely alike; hut certainly they can not be united 

with the above species. Rabenhorst,'' erroneously includes here A', hmirratn Greg., 

an arrangement accepted by De Tnni.(: Cleve holds them separate, and also groups 

here quite a number of specie? that I do not consider synonymous. There its, how- 

ever, one in his list,<* namely N. tliplosticta (irun/ which is close 1<i this species, per- 

haps too close./ A specimen from station 3fi04 is unusually small and with very deli- 

cate beading, but built on the general plan of this species. See also remarks under 

JV. omurnensis (Clove) Mann Ehrenb. in this report. 

Found at stations 2920II, 300811, 3I>03, 3(>04, Hawaiian Islands and Bering Sea. 

Navi cula spuma Mann, sp. nov. Pi.atk LI I. fiiu're 7. 

Valve broadly elliptical, tapering by even curve to the rounded, somewhat produced 

apices; rap he perfectly straight, on either side of it a very narrow hyaline space, 

expanded at the center into a large circular hyaline area one-half the width of the 

valve; markings a line shagreen, this near the margin all around the valve broken 

up into a row of foam-like flakes; margin delicately beaded. 

Length of valve, 0.075 mm.; width of valve, 0.030 mm. 

Tho general aspect of this diatom is that of a Mantogluia, but it entirely lacks the 

internal marginal plates or septa characteristic of that genus. 

Type in the U. S. National Museum. Mo. 590151, from station 102911, Bering Sea. 

June 27, 1900; 913 fathoms, bottom of grey sand and clay. 

Navicula subacuta ( Ehrenb.) Kalfs in Pritch. Hist, Jnfus. ed.4.908, 18<>1. Schmidt, 

Atlas pi. (J./. 31-33. 1870. I)e Toni, Syll. Alg. 2: 192, 

Pinnularia sttbacvla Ehrenb. Mikrog. pi. 35 A, VI. J. 12. 1854, 

Pinnularia major Cleve. Sv. Vet. Akad. Ilandl. 27:1: 89. 1895, not .Xarirula major 

Kutz. Bacill. 97. pi. 4 f- 19, 21- 1844. 

Some of my specimens approach one of Schmidt's unnamed figures,g and therefore 

somewhat resemble Schmidt's figure of N. formosa (Ireg.,A though this present species 

and N. formosa are clearly distinct. Clove's union of A subacuta with A. major 

Kut%, is not wise, See under that species in this report. 

Found at station 4029 H, Bering Sea. 

Navicula subcincta Schmidt, Jahresb. Komin. Deut. Meere 2: 87. pi. ^.f. 7. 1874. 

Schmidt, Atlas pi. 13. f. 41. 1875. 

Naricttla suecincia Schmidt. A thus pi. Git. f. 3,1. 1881. De Toni. Syll. Alg. 2: 70. 

1891. 

JHplrmeis suhfincta ('love, Sv. Vet. Akad. llandl. 26 : 8<>. 1894. 

« Phys. Ahh. Akad. Wiss. Berl. 1841: />/. /. l.j..i -f. 1843; Mikrog. pi. 19. f. 30. 1854. 

b Rabh. Fl. Eur. Alg. 1: 204. 18(14. 

c De Toni, Syll. Alg. 2: 81. 18SK. 

d Sv. Vet. Akad. TIatidl. 26': 87 88. 1894. 

« Schmidt, Al ias pi. 13. J. .15 30. 1875. 

/ Cf. also Schmidt, Atlas pi. '>'>. /. 1SSI; pi. .j. }0. IK92. 

g Schmidt, Alias pi. 33. f. lS7fi. 

A Schmidt, Atlas pi. 50./. it. 1877, 
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This is probably distinct from A. (fuhjma (Ehrenb.) Kilt/,., 1 hough it closely ap- 

proaches DonkiiTs figure of that species.I look upon this resemblance as much 

more striking than that between the present species and N. (Udyma iFhrenb.) Kittz.,'* 

as suggested by Grunowv (Irunow's own figures of this sj^ecies are a cpute different 

tiling, an<l agree more closely with the diatom i have named A'- pintjui-s: see under 

this for fuller discussion. (Vileara^ is careless in calling this N, subciiita on his 

plate, and his figure is inexcusably had. 

Found at station 300811, Hawaiian Islands, 

Navicula undata Mann, wp. nov. Plate L1II, n<aTurc 1, 

Valve an elongated ellipse, with hlunt apices, the sides scarcely curved until about 

half way between the center and the ends, thence the curvature more pronounced for 

a short distance, and finally the sides nearly straight to the broad and blunt apices; 

markings of coarse beading of the A', aapera type, but the beads round, not oval, 

arranged in oblique moniliforin striae, the bead* of which are so spaced as to give a 

marked wavy appearance to the valve; raphe obscurely beaded, especially toward the 

center, there each half slightly bent toward the same side of the valve; a broad 

median area on either side the raphe, extended at the center as a large stauros run- 

ning from one side of the valve to the other; terminations of the raphe at the extreme 

apices of the valve surrounded by large hyaline circular areas, reaching over the 

curve of the apices to the border. 

Length of valve, 0.080 nun; width of valve, 0,019 mm. Striae, 17 in 0.01 mm. 

This very minute but robust diatom belongs to the Ar. aspcra group, except for its 

coarse beads being round and its central hyaline band extending from one side to the 

other, like the stauros of the Stauroneis type. It is in marked contrast with any 

known form, the nearest species being N. mturaeann Pant./ which differs greatly 

in its apices, its delicate heading, its stauros, its raphe, etc. 

Type in the W S. National Museum, No, 590152, from elation 35711L Bering Sea, 

July i>, 1895; 41% fathoms, bottom of green mud and ooze. 

Navicula vagabunda Hmn; Schmidt, Atlas pt. 174./. % ISif2. 

I)iplfmcin vwjahunda Cleve, Sv. Vet. Akad. HandL 26": 10:5, pi. *./. Li, 1894. 

This diatom is suggestively near thai variety of A. trabro i llhrenb. i Kiitz., known 

as A% pamiura ISreh. 

Found at station 2808, Galapagos Islands. 

Navicula vidovichii (irnn. Verh. Zool. Hot. ties. Wien 13: 150, pi. 13. J\ }. 1803. 

Platk LI I, rioritK 3. 

Nat-icula eyyptim (Ircv. Trans. Micr. Soc. LoiuL n.s. 14: 127. pi. ttl-t7. 1880. 

Moeb. Diat-taf, pL 75./. 1890, 

Navicula bartholomei Clove; S< hnddt, Atlas ph MjQ* J* {J. 1890, not (Teve, Hill. Sv, 

Vet. Akad. Ilandl. 5W: 6. pi. L /. r>. 1878. 

Nai irtfla scctilis Schmidt; Pant. Heitr, Hacill. I ng. 2: 55, ph (s\/. 15 188!*?. 

The above combination represents a clear and satisfactory specific concept. A\ 

ctjypfirn is exactly the same as N, ridonchii; the variety called by Schmidt N. 

barthohymei tlevti variety, differs merely in being more constricted at the center of 

the valve, and the variely called by Pantocsek Ar. sectilis boruarut differs mendy 

in being less constricted at the center of the valve. To add to these^ther species less 

clearly related, though similar, as rieve/and De Toni g have done, is to lose all boun- 

" Donk, Writ, Dial, ph 7. f. Hh. 1871-73. 

b Hih. Sv. Vet. Aki\d. Ilandl. 3yr>: pi. l.J. 4. 1876. 

^ Denkscbr. Akad. W ien 48"; 5(1. 1881. 

d Proc. Roy. Irish Akad. II. 2: 398. pi, 33* f. 1875. 

£ Pant. Heitr. HacilL ITng, 2: 52. pi. S. 155. 1889. 

/Sv, Vet. Akad. Ilandl. 26*: ffii. 1894. 

pDe Toni, Syll. Alg. 2: 174. 1891. 
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daries of the species, and, what is worse, to iinct no hulling place whatever. Hotli the 

the authors mentioned place this species under V poirellii Lewis;" to which combina- 

tion is added by Cleve A*, bnrfholoiuei < 'leve.fc The resem)dunce between this species 

and Ar. poirellit is slight. Why not then add I lie more nearly related A'. mifabili# 

Lend.-Fort.,<■ -V. interred' ns Schmidt.*' A', awira < levc & <irun./ and soon ad libitum? 

This genend type of Xa /ieula has a vast number nf related forms, and we must draw 

the line rather strictly around a given species or have riu line t<i draw. For this reason 

I do not favor making the above a variei y of A poirdlii. 1 have figured the variety 

found by me, as it presents the interesting phase of having the marginal as well 

as the internal rows of costae interrupted at the center, thus making a stanros-likc 

transverse band from side to side. 

Length of (perfect) valve. O.HiO nun.; width of valve, 0.033 mm. Striae, 50 in 

0.1 mm. 

Found at station 4029II. Bering Sea. 

Navicula viridis (Nitzsch) IChrenb. Infus. |H2. pi. IS. f. Mi (in part), pi. 21. f. 12. 

1838. 

Jiarillaria riridia Xitzsch, Neue Schriu. Xaturf. ties. Halle 3:97. pi. }.f, 1-.3. 1817. 

Fnistiilia viridis Kiitz. Linnaea 8: 551. Syn. Dial. 1833. 

Navicula viridnla Ehrenb. Infus. 183. pi. l.i.f. 17 (not pi. Jl.f. 1-}). 1838, not Ktilz. 

Pinniildria riridix Ehrenb. in part; I'hys. Abb. Akad. Wiss. lierl. 1841: pi. 3. l.f. 

1-2 (not pi. 1. l.f. 7. 11 i. f. IV. f. ,)i. IN-Ul. \V. Smith. Synop. lirit. Diat. 1: 

54. pi. IS. f. UbWi (not /. n;.Uh-b). 1X53. Kalih.: lirun. Dial.. Alp. 83. pi. S.f.5 

(not/. 1880. rieve, Sv. Vet. Akad. Handl. 27:t: 91. 1805. 

Nariwilu virvlitt Kiitz. liacill. 97. pi. 4f- IS. pi. AO. f. li. 1844. Pritch. Hist. Infus. 

ed. 4. 907. pi. H.f. /.W-/J6'(poor;. |S(il. Schmidt, Atla^ pi. 42. f. 11-14, M-21. 

1K76. Van Ileur. Synop. 73. pi. /. .j (not /. H). 1881; Treat. Diat. 1G5. pi. 2. 

f. 70 (not /. 7/). 189(1. l)e Toni. Syll. Alg. 2: 11. 1801. ICng. & Pr. 

Pflanzenfam. liacill. I11': . f C~I>. 189(1. 

Nanr.ulu lrpl(>(p»i(/ijht IChrenb.( ?); Schmidt, Atlas /)/. .}■>■ /■ 2H-2S. 1876. 

Naricula mnnnutufu (irun.; Schmidt, Atlas pi. (not /. Z2-25). 1876. 

Navicttla {l'imml(iria) ntpralris Ilaritzsch; Schmidt. Atlas pi. -}■'>. f. j/ (/. 38- 

40. 44'^. 1870. 

Narimla deeumnna Pant. lieitr. [iacill. I'ng. 3: /'/. ■! >,/. I.1893. 

This very variable diatom might well be subdivided into several species were it 

not that the intergradations are so close that no detinil ion of their differences can be 

made. It approaches another large and variable species, X. major Kiitz., so that cer- 

tain forms arc about as well referred to one of these as the other. 

Found at station 369111, Okhotsk Sea. 

FRTJSTTJLIA C. Ag\ char, emend. 

Frustulm C. Ag. in part; Sysl. Alg. 13. 1821; char, emend. Ag. Consp. Diat. 43. 

1832. Rabli. I'I. ICur. Alg. 1: 20. 227. /. f>4. IChrenb. Infus. 231. 1838. Grun. 

Verh. Zool. lint. (!es. Wien 12: 573. 181)0. De Toni. Syll. Alg. 2: 270. 1891. 

Cleve, Sv. Vet. Akad. Handl. 20-: 121. 1894. 

Vein llntrekia lircb. Ann. Soc. Phyt. e( Micr. Helg, 201. JSOS. Van Ileur. Synop. 

112. pi. 17. f. 1-1. 1881; Treat. Diat. 239. / ■>"/. ISfHS. 

aProc. Aead. Phila. 1861: 05. pi. 2.f. 1S02. 

f»Bih. Sv. Vet. Akad. Handl. 5s: G. j>l. l.f. r>. IX7M. 

cMom. Soc. Emul. St. lirieuc 31. pi. ^. f. 21. 1879. Schmidt, Atlas pi. 100. f. 6-8. 

1890. 

d Op. eit. pi. lCtO.f. 

eSv. Vet. Akad. Handl. 18": 12. pi, J.f. <>'7. 1881. 

;ii7l3—vol 10, pt 5—07 10 
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Birbissonia Grim. Verh. Zoul, Bot. (ies. Wien 12: 512. I8(i0. O'Moam, Pme- 

Roy. Irish A cad. IL 2: 388 (nut. fig). 1875. A an Hour. Tr^t. Diat. 244. /. -H. 

1896. 

Callclonema lircb. in part; W. Smillh Synop. lirit, Dial. 2- 70, jof. 56./. I85fi. 

(Wrmmifi Fhrenb. in part; Ralfs in Prit.elu Hist. Infus. cd. 4. 878. pf. 7./. 4$u-b+ 

18(S1. 

Dortjphora (Kiitz.) W, Smith, Synop. llrit. Diat. 1; 77. pi. 24* f* /VA 1853, in part, 

Sckizonrma (\ Ag. in part, Thwaites, Ann. Mag. Nat- Ilist. II. 1: 170, 12./. IL 

1848. Van Heur. Synop. pL 17./. 6\ 1881. 

Berkeley a Grev., in part; Scntt. Crypt. Fl. 1: 294, 18t2Ii, Ralfs, Ann. Mag. Nat. 

Hist. 10: MO, pi. •?./■ J. 1845, Van Heur. Treat. Diat. 245./. -fC. J800. 

Amphiplatra kiit/,. Bacill. 101 i. p/. ^/. ,3/. 1844, in pail. Van Hour. Synop. 113# 

/)/. 17./. 14-15. 1881. (levo, Sv, V<4, Akad. llandl. 20J: 125. 1804. Van Hour. 

Treat. Diat. 242./. 42. 18%. 

RdrhvUm Van Hour, Treat. Diat. 24:%/. f.f, I89ti i V). 

Navieula Bory. in part; \V. Smith, Synop. liril. Diat. 1: Hi. pL Hi,/. 12tt. 1853. 

Kutz. BacilL 04. pi. /. f,x pi. -10,/. 44- 1844. Donk. J^rit, ]>iat. 42. pL /. 

tt-u* Irt72. 

The separation of the aoove genera, in whole or in part, from the true Navieula, 

diatoms is generally fell by students io be necessary. Although I hey have a navieu- 

loid outline and possess valves thai are alike and lhai bear a raphe divided at the renter, 

they possess se\era characteristics found in no other navieuloid diatoms. The chief 

characteristic is the elevated, ridge-like border of silica that surrounds the two halves 

of the raphe* partly or completely inclosing 1 hem and, by its longitudinal extension 

at the center of the valve (where it represents the central nodule), separating the (wo 

halves of the raphe farther and farther, until in Am phi pleura and Reicheltia (Ik? 

greater length of the valve is traversed by this ridge and the two halves of the raphe 

are near the apices. Tt is on the basis of (he gradual extension of I his ridge and the 

consequent progressive separation of tin two halves of ihe raphe that 1 have here 

combined these forms into one genus, as it appears to me there is no distinction between 

the genera above1 enumerated except this variable ,>ne. Viewed from this stand- 

point the series would be as follows: f 1) Frustulia ( — Van Heurekia). where the central 

extension of the ridge is short and the two halves of (he raphe traverse nearly the 

whole length of the valve; (2) Brebissonia (synonymous wilh Doryphora). where the 

central extension of the ridge is greater: (3} Herkeleya. where the central extension 

of the ridge is one-sixth to one-fourlh the length of ihe valve and the two halves of 

the raphe are correspondingly reduced; (4) Am phi pleura and Reicholtia. in which the 

central extension of the ridge is extreme and the two halves of the raphe very short 

and near the apices. It seems to me simplicity is gained by this union, since oik; 

member of the series runs into another, and especially since they are otherwise greatly 

alike, being characterized by great delicacy of structure with transverse beaded 

striae of extreme fineness covering the entire valve, except the ridge. Reicholtia is 

the most aberrant, of this group, its striae being large, though very finely punctate, 

and the beaded terminations of the divisions of the raphe being peculiar.a Still it is 

so manifestly a unique species of Am phi pleura that it is difficult to separate it. 

Pfitzer^1 brings out the interesting fact that the above differ strikingly from 

Navieula in internal structure, in the process of fission, and in that of conjugation, 

Frustulia rhomboides (Ehrenb.) De Toni. SylL Alg, 2: 277. 189L Cleve. Sv. Vet. 

Akad. Handl. 26": 122. 1894. 

Navieula rhomboides Ehrenb. Phys. Abh. Akad. Wiss. Berl. 1841: 419. pi. & I./. 

15. 1843? Kiitz. Bacill. 94. pi 2X. /. -tf. pi. SO. f. 44- 1844? W. Smith, 

"Cf. Van Hour. Treat. Diat. 243./ 4-1- 18%, 

b Hanst, Bot. AbhandL 2: i871. 
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Synop. Brit. Dial . 1: 46, pl. If}, f. 121). 1853. Rabh. FI. Eur. Alg. 1: 171. 18(54. 

Pritch. Hist. Infus. ed. 4. 903. 1861. Grim. Verb. Zool. Bot. Ges. Wien 12: 

549. pl. i. /. lja-b. 1860? Schum. Vorh. Zoo], Bot. Ges. Wien Suppl. 17: 68 

(not pi. 3. f. 41). 1867. Dunk. Brit. Diat. 42. pi, 6. f. 11. 1842. Lewis, Proe. 

Aead. Phila. 1865: 10. pi. 2. f. 10-11. 1865. Clove & Grim. Sv. Vet. Akad. 

Hand I. 17-: 47. pi. .'i.f. »9. 1880. 

CollcfwHvia viridtdum Rreb.; Kul /,. Sp. Alg. 105. 1840. II. L, Smith, Sp. Diat , 

Typ. no. 88. 1874. Pritch. Hist. Infus, ed. 4. 926. 1801. 

A'fiv in i la crassinenta Brcb.; \\ . Smith. Synop. Bril. Dial. 1: 47. ph.il. f. J.71. 1853. 

Pritch. Hist. Infus. id. 4. 900. 18(51. Grim. Vcrh. Zool. Bol. Ges. Wicn 12 : 548. 

pi. .i.f 1>. I860. Donk. Brit. Dint. 42. pi. n.f. U. 1872. H. L, Smith. Sp. Dial. 

Typ. no. 313. 1874. 

Fruxiulia (orfaira A. Braun in Rabh. Snssw. Diat. 50. pi. 7.f. >. 1853. 

Fntshtlia mronicn Rabh. Fl. Eur. Alg. 1: 2l17. 1X64. Griff. & Ilonf. Micr. Did. ed. 

3. 323. pi. 14. f. 17. 1875. II. L. Smilli, Sp. Dial. Typ. no. 172. 1874. Rabh. 

Sussw. Dial. 50.,pf. 7. f. t. 1853. Pritch. Ilist. Infus. ed. 4. 924. 1861. l'lit/.. in 

Ilanst. Bol. Abhandl. 2: 58. pi. 4.f. 4-8- 1871. 

Schizonotut tiriduhnn Rabh. Fl. F.m\ Alg. 1:266. 1864. 

Vanheurckin rhomboirfrs Brcb. Ann. Sim*. Pliyl. et Micr. Belg. 204. 1868. Van Hcur. 

Synop. 112. pi. 17. f. l-J. 1881; Treat. Diat. 210. pi. .5,/. 219-250. Tntan, Anal. 

Soc. Espan. Ilisi. Nat. 13: 352. pi. ts/. INS]. 

Vanht inrkia <r(t.s,unfrria Brcb. Ann. Soc. Pliyl. cl. Micr. Belg. 204. 186S. Van 

Heur. Synop. pi. 17. f. 4 1881. Truan. Anal. Soc. Espan. Ilisl. Xat. 13: 352. 

pl S.f. >. 1884. 

I'anhfurctia ririthilu Brcb. Ann. Sue. Pbyt. «*t Micr. Bclg. 203. 1868. Van Hcur. 

Synop. 112. pl. 17. f. ,i. 1881. 

Frmthtlui riridula Do Toni, Syll. AIg. 2: 278. 1891. 

1 liave worked out the above extensive synonymy because this diatom is very 

widely distributed and has boon included in the older as well as the more recent 

diatom literature under so many names that the nomenclature is very confusing. 

In one or two instances I have left out supposed synonyms, because their exact appli- 

cation is impossible to determine. Thus Xat ictrfa h'ncolata Elirenb." is included bv 

Clever in the above, though upon what basis I can not determine. The figures and 

descriptions of Khrcnborg convey no image sulliciently exact to determine even if it 

belongs to this genus, much less if t<> this species. In fact, De Toni includes it, and 

with as much reason, under Xarintia scrianx ( Breb. i Klit/..' Manv of Ehrenbenr's 
* n 

figures are quite unlike the others. The same is true to some extent of the original 

Naricula rhomboiden Ehrenb.. from which the above specific name is derived; and I 

would not. hesitate to pass over this authority, were it not for the fact that this particu- 

lar name has been so constantly repeated by succeeding authors with better figures 

and descriptions that it is pretty certain this particular diatom is meant in each 

instance. As these diatoms, though sometimes free, are generally inclosed in gelatin- 

ous tubes or masses, the older observers gave especial attention to this transient con- 

dition; and in many cases we have elaborate descriptions of the appearance of these 

forms in bulk, without a word on the sculpture or build of the frustules; and where 

figures i»f the original plants are attempted they are likely to be so minute as to be 

worthless. Clove has repeatedly stated his inability to identify some of these earlier 

figures and descriptions. 

Found at station 2885, off Oregon. 

% Phys. Abb. Akad. Wiss. Beri. 1841: 418. ph 1. I!I.f. 4a, pl. J. VI. f. >7. /)/. }. f. f. 6\ 

1843; Mikrog. pl. 16. T. f. .3, 11. f. 1-j. 1854. 

& Sv. Vet. Akad. Handl. 26-: 122. 1894. 

'De Toni, Syll. Alg. 2: 141. 1891. 
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G-YROSIGMA Haas. 

Gymsigma Ilass. Hist. Brit. Algae 1; 435, pi lOJ-f. 1L 1845. Rabh. Susew. Diat. 

47. 1853. Cleve, char, emend. Sv. Vet, Akad. Ilandl. 26-: 112, 1X94. 

Phurosujitiu W. Smith, Amu Ma**. Xat. Hist. I, pi. 1 J. 1852, Synop, Brit. Diat.. 

1: (51. pLJO-*>* 185:1. Rabh* VI. Eur. Alg. 1; 230, 1864. Prhch. Hist. Infus. ed. 

4, 915. IN)I. (irun, Verh. Zool, Hot. <ies. Wien 10: 555. 1860. (leve & Grim. 

Sv. Vet. AkatL Handl. 17*: 48. 1880, Van lleur. Synop. 114. pi IS J/T 1881; 

Treat, l)iat. 24!). pi ti 7. JS. 1890. Perag. Le Diatomiste l4 1-35. pi i 10. 

1891. Castr. Rep. Voy. ('hall. Rot. 2; 36. 1880. Oriff. & Henf. Mier, Dirt. ed. 

4, 606. pi 15. 1883. I)e Toni, Syll. Alg. 2: 231. 1891. <ieve, Sv. Vet. Akad. 

Ilandl. 26-: 112. 1894. 

Frustidia (-. Ag. in part; Ki'itz. Lhmaea 8: 555 (nos, 49-50). pi 14-f- &r-36. 1833. 

Navintla I5*>ry. in part; Ehrenh. Infus. 180- 1X1 (nos, 220-230 j< pi. 13. /, 10-14* 

1838, Kiitz. Uacill. 102 (no. 132). pL ,f./. JJ. 1844. 

Toxonidca Dunk* Trans, Mier. Soc, Lond. n, s. 6: 19. pi. 4 /■ ^ 1858. Cleve, Sv. 

Vet- Akad. Ilandl. 26 : 45. 1894. Van Hour. Treat. Dial. 247. 18%. Priteh, 

Hist. Infu^. ed. 4. 920. 1861. Perag. Le Diatomiste l4 h: 27. pi U. 1891. 

Donkinia Ralfs in Pritch. llist. Infus. ed. 4. 92(1. pi S>f. ),v, 1861. Van Hi nr. Treat. 

Dial. 248, 1896. Perag. Le Diatom isle l4 \ 29. pi 1X91, 

lihoiamfjwa Grim. Hedwigia 6: If). 1X07. Van lleur. Treat. Diat. 260. 1896. 

Perag. Le Diatondste l4"'1: 30. pi, U-10. 

This genus of diatoms is one of ihe best defined and must sharply separated of the 

- large genera. Its valves are more or less sigmoid, both as to their out line and in respect 

to the trend of the raphe. They arc evenly marked with delicate M nations of threat 

beauty and often of extreme delicacy, either in two directions, transverse and longi- 

tudinal, or in three directions, one transverse and two oblique, the three being at 

angles approximately of 60° to each other. This striation covers the entire valve 

with a gauzy network, except a very narrow longitudinal space through which runs 

the raphe and a minute area around the central nodule. The valves are as a 

rule convex, thin, made tip of two or three layers, and therefore strongly prismatic. 

The zonal view is in most cases extremely narrow compared to the valval view. Their 

beauty, wide distribution, and importance as tests of Ihe efficiency of microscope 

objectives have resulted in their being more generally known and carefully studied 

than most other genera, 

William Smith's generic name, Pleurosignui, is very appropriate and has been uni- 

versally accepted in preference to the earlier one of Hassall. Hut there can be no 

question of the validity of Gyrosigma. We find it in his British Algae as a mono 

typie genus, based on il hippocawpu (Elirenb.) II ass,, the description and illustration 

of which are unmistakable, Hassail also quotes Ehrenbergs excellent reference to 

this diatom,a as Xartada hippocampus Ehrenb, The reasons advanced by Itrebisson, 

Ralfs. and others, for preferring Smith's name are wholly inadequate; and although 

we are indebted to Smith for a most clear ami comprehensive analysis of this genus 

it is necessary to recognize the right of llassall's name to represent these diatoms. 

Several attempts have been made to create new genera out of certain species of 

Gyrosigma having more or less striking peculiarities. The lirst was the separation 

of all species having an arcuate instead of sigmoid raphe, with valves extremely con- 

vex on one side and nearly straight on the other (i. c,. strongly asymmetrical on their 

longitudinal axis). These were placed in a genus, Toxonidia, by Donkin.^ The 

next separation was by Rails of valves with extremely sigmoid raphe, the ridge of the 

raphe being raised into a keel above the rest uf ihe valve, except at the central nodule. 

" Ehrenb, infus, 180. pi /J,/. !L IS3X. 

k Donk. Trans. Mier. Soc, Loud. n. s. 0; 19. pi *i.j\ i. 1858. Mocb. Diat.-taf. pi IS, 

/. 7. 1890. 
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These he called Donkinia.« The third genus to be separated was Rhoicosigma 

by Grunow,& including all species with strongly bent frusttiles (seen in zonal view) 

and with valves sometimes, though not always, dissimilar. These distinctions have 

been accepted by Van lieurck, Peragallo, and Do Toni, Cleve rejects them, except 

Toxonidea, and accepts this, us he admits, on dubious grounds. I think nothing is 

gained by breaking up the generic unity of this sharply marked genus. The char- 

acteristics, as Cleve points out/ are variable in each of the above cases. For sub- 

generic division they can be, at least at present, made use of; but beyond this they 

only increase the difficulty of assigning diatoms that have the clear Gyrosigma quali- 

ties. 

Cleve has, however, gone further than others toward obliterating the worth of this 

genus by dividing it into two genera on the sole basis of the direction of the Htriation. 

He includes all forms with transverse-longitudinal striae in Gyrosigma (Hass.) Cleve, 

and the others, with striae in three directions (excepting Toxonidea) in PJeurosigma 

(W. Smith) Cleve, It is probably true, us he says, that there are no transitional 

forms between these two kinds; indeed, it would not be easy to conceive how there 

could be, for lines in two directions could hardly change to lines in three directions 

without assuming new angles, and only one of the three lines could possibly remain 

in the original direction of one of the two lines; and this is just what we find, both 

the two-line and three-line forms having one of the lines transverse. The lack of 

transition is, therefore, to my mind an empty argument. If, now, we look at the 

striking forms, called by Ralfs Donkinia, a genus rejected by Cleve, we find species 

of both two-line and three-line sculpture that are far too close to put into separate 

genera, on any reasonable interpretation of a genus; thus D. recta (Donk.) Grun. 

and D. carinata (Donk.) Ralfs.<i Whoever also compares such two-line forms as G. 

(Pleuro&igma) littorale (W. Smith) Griff. & Hem", and G. (Pliitrosigma) acuminatum 

(Kutz.) Grun. with such three-line forms as <!. (Plcurosigma) latuin Grun. and G. 

(Plcurosigtna) ajfine Grun. must see that it is artificial to place them in two genera. 

I do not therefore look upon Clove's division of this genus as having the merit of the 

earlier ones. 

Gyrosigma aestuarii (RrelO Griff. & Henf. Micr. Diet. ed. 3. 350. pi. 11. /. 15. 1875. 

Nat icula aestnarii Breb.: Kutz. Sp. Alg. 8!K). 18-10. 

Plcuronufvia aextuarii \Y. Smith. Synop. Brit. Dial. 1: 05. pi. -SI. f. 275. 1853. Cleve 

& Grun. Sv. Vet. Akad. Handl. 17-: 52. 1880. Pi rag. he Diatomiste lw': 12. 

pi. 5. f. 12-J.3, 15. 1891. Cleve, Sv. Vet. Akad. Handl. 26-: 42. 1891. Pritch. 

Hist. Jnfus. ed. 4. 910. 1801. Kabh. I I. Fur. Alg. 1: 234. 1804. Griff. & Henf. 

Micr. Diet. ed. 3. pi. 15. f. (/. 1875. Van Ilenr. Synop. pi. 18. f. 8. 1881. 

H. L. Smith, Sp. Diat. Typ. no. 304. 1874 (not Cleve, Bih. Sv. Vet. Akad. 1": 

13. pt. 2.f. If). 1873— P. normanii Ralfs). 

Plcitrosiffma angutahtm W. Smith, variety; Van Heur. Synop. 115. 1881; Treat. 

Diat. 251. pi. <>./. 258. 18%. De Toni, Syll. Alg. 2: 232.' 1891. 

Ptrumxitjma raiul'uhtm Sebum. Rehrifl. Phys. Okon. Ges. Konigsb. 8: 59. pi. 2.J, 

57. 1807. Perag. Ix Diatomiste l1"15: 12. pi. 5.f. 11, 1891. 

The desire of H. L. Smith, Van Ileurck, and De Toni to make this a variety of 

P. awjiilntum W. Smith is nut to be commended. Though smaller (ban (lie latter, 

the markings arc decidedly coarser, the ends narrower and less gracefully tapered, 

and in the type form slightly but. sharply bent sid'-wise, 

Found at station 2823, Gulf of California. 

° Pritch. Hist. Infus. ed. 4. 921. pi. $.f. .j.o. IS(i]. 

6 Sv. Vet. Akad. Handl. 17*': 58.1880. Le Diatomiste l433. pi. 10. f. 1891. 

c Sv. Vet. Akad. Handl. 20-: 32, 112. 1804. 

d Trans. Micr. Soc. Loud. n. s. 6: pi. ;i./. ,3, f>, 1858. Le Diatomiste 1' : pl.n.f. 

6, 8. 1891. 
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Gyrosigma formosum (W. Smith) (iriff. & Henf, Mier. Diet. ed. 3. 355. pi. 11. f. 2.r>. 

1875. 

Pleurosigma formosum W. Smith, Ann. Mag. Nat. Hist. II. 9: 5. pi. l.f. 1-2. 1852; 

Synop. Brit. Diat. 1: 63. pi. 20. f. 195. 1853. Rabh. Fl. Ear. Alg. 1: 231. 1864. 

Cleve & Grun. Sv. Vet. Akad. Handl. 172: 48. 1880, Van Ilcur. Synop. 116. pi. 

19. J. 4> H. L. Smith, Sp. Diat. Typ. no. 402. 1874. Priteh. IILst. Infus. cd. 4. 

917. pi. S.f. 32. 1861. Griff. A Henf. Mier. Diet. ed. 3. pi. 11. J. 25. 1875. Clove, 

Sv. Vet. Akad. Handl. 26-: 45. pi. 4. f. 21. 1894. De Toni, Syll. Alg. 2: 2-13. 

1891. Perag. Le Diatomiste 1 * : 4. pi. l.f. 1-6. J891. Van Hour. Treat. Diat. 

254. pi. G.f. 268. 1896. 

Pleurosigma decorum W. Smith, Synop. Brit. Diat. 1: 63. pi. 21. f. 196. 1853. Pritch. 

Hist. Infus. ed. 4. 918. 1861. Rabh. Fl. Eur. Alg. 1: 232. 1864. II. L Smith, Sp. 

Diat. Typ. no. 694. 1874. Cleve in Nordensk. Vega Exped. 3: 497, 506. 1883. 

Van IIeur. Synop. 116. pi. 19.f. 1. 1881. Perag. Le Diatomiste l4-'1: 5. pi. l.f. 

9-13 (pi. 2. f. 6-9 doubtful). 1891. Van Heur. Treat.. Diat. 254. pi, (i. f. 269. 1890. 

Griff. & Henf. Mier, Diet. ed. 3. pi. 11. f. 26.1875. De Toni, Syll. Alg, 2 : 243.1891. 

Pleurosigma amtralirum Witt, Journ. Mus. Godef. 1: 70. pi. S.f. 7. 1873. De Toni, 

Syll. Alg. 2 : 246. 1891. 

Pleurosigma tahitiense Witt, Journ. Mus. Godef. 1: 67. pi. S.f. 13. 1873. De Toni, 

Syll. Alg. 2: 245. 1891 (not P. iahititiise Castr. Rep, Voy. Chall. Hot. 2: 38. pi. 28. 

f. 4. 1886). 

Pleurosigma pulchrum Grun.; II. L. Smith, Sp. Diat. Typ. no. 695. 1874 (not P. 

pulchrum Grun. Verh. Zool. Iiot. Ges. Wien 10; 556. pL 4. f. 2. 1860; not Perag. 

Le Diatomiste l1-5: 4. pi, l.f. 81. 1891.). 

The Grunow variety longissima, as figured by Peragallo," occurs at station 2848 and 

an unusually large and robust variety at station 3603; also the P. decorum variety at 

station 3712H. 

Found at stations 2848, 2929, 3603, 3691H, 3712II, Okhotsk and Bering eeas to 

southern California. 

Gyroaigma inermedium (W. Smith) Griff. & Henf. Mier. Diet. ed. 3,356, pi. 11.f. 36. 

1875. 

Pleurosigma intermedium W. Smith, Synop. Brit. Diat, 1: 64. pi. 21, f. 200. 1853. 

Priteh. Hist. Infus. ed. 4. 918. 1861. Van Heur. Synop. 116. pi. 18. f. 6. 1881. 

Treat. Diat. 253. pi. 6. f. 267. 1896. H. L. Smith, Sp. Diat, Typ. no. 405. 1874. 

De Toni, Syll. Alg. 2: 235. 1891. Perag. I,e Diatomiste l4-fl: 13.,pi. .5. f. 27-28 

(f. 29 doubtful). 1891. Cleve & Grun. Sv. Vet. Akad. Handl. 17a: 52. 1880. Rabh. 

Fl. Eur. Alg. 1: 234. 1864 (not Truan, Anal. Sim*. Espan. Hist. Nat. 13: 49. pi. 9. 

f. 2. 1884). 

Ple-trrwitftua nuhecula W. Smith, Synop. Brit. Diat. 1: 64. pi. 21. f. 201.1853. Cleve, 

Sv. Vet. Akad. Handl. 26'-: 34. 1894. De Toni, Syll. Alg. 2: 235. 1891. Rabh. 

Fl. Eur. Alg. 1: 232. 1864. Perag. T,e Diatomiste l4 ': 14. pi. Si.f. 26. 1891. 

Pleurosigma thumii Castr.; Perag. Le Diatomiste I4-'1: 14. pi. f. 2,r>. I Ml. 

Pleurosigma .mbrectum Cleve in Cleve & Grun. Sv. Vet. Akad. Ilandl. 17-: 14, 53. 

pi. S.f. 72. 1880. Perag. Le Diatomiste lWl: 14. pi. 6. f. 30. 1891. 

Pkurosujma dongatum balarrimm Perag. Le Dialoiuisfe 1: 7. pi. 2. f. 22. 1891. 

Cleve agrees to the practical identity of /'. intemtcdiitm. and V. nuhirnht, as d > Viui 

Heurek and Peragallo, but for some reason he has selected the less known name tatlx - 

cula, occurring after intennedium in Smith's work, instead of inter mi dit(tn. 

Found at station 3091, off Oregon. 

Gyroeigma normanii (Ralfs) Mann. 

Pleurosigvia normanii Ralfs; Priteh. Hist.. Infus. ed. 4, 919. 1861. Rabh. Fl. Eur. 

Alg. 1: 236. 1864. Cleve & Grun. Sv. Vet. Akad. Handl. IT'; 14, 52. pi. S. f. 67. 

"Loo, eit. 
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1880. De Toni, Syll. Alg. 2: 237. 1891. Clove, Sv. Vet. Akacl. Handl. 26': 40. 

1894. 

I'k'urosigma ajjine. Grun.; Cleve & Grun. Sv. Vet. Akad. Handl. 172: 51. 1880. Van 

11 fu r. Synop. 115. pi. IX. f. i). 1881; Treat. Dial. 252. pi. fi. /. 263 (not /. 264). 

1896. Perag. Lo Diatomiste l4'r*: f>. pi. 4-f- 5-8, 15-18 (not/. 4; /. 1-3 doubtful). 

1891. 

Ph'vroftUjma lirgininim H. T>. Smith, Sp. Diat. Typ. no. 416. 1874. 

Van Hcurck places here* P. nu'obanriiiti Grun.." probably basing it on Grunow'a P. 

<ijfine nicobariea.b 1 doubt the wisdom of calling this a variety of /'. ajfine. 

Certainly Grunow's type in the above citation and in Peragallo's Monographc should 

not be forced into (his species. As Clove points out, it is nearer to P. validitm Shadb. 

Found at stations 2844, 3007, Aleutian Islands and Bering Sea. 

Gyrosigmarigidum(W. Smith)Griff. Ileni". MS<t. Diet. ed, 3.30(5. pi. 11. f.30. 1875. 

t'leurosigma ritjuhim \V. Smith, Synop. lirit. Diat, 1:1)4. pi. 20. J. J!>8. 1853. Priteh. 

llist. Infus. ed. 4. 918. ISO]. Kabh. Fl. Eiir. Alg. 1: 232. 18(54. II. L. Smith, Sp. 

Diat. Typ. no. 410. 1874. Van Hour. Synop. pi. 1U. f. 3. ]881; Treat. Diat. 251. 

pi. (>.f. 265, 189(5. Truan, Anal. Soc. Fspan. His). Nat. 13: 49. pi. 4. 1884. 

De Toni, Syll. Alg. 2: 237. 1891. Cleve, Sv. Vet.. Akad. Handl. 26-: 39. 1894. 

Perag. Le Diatomiste 1' ': 11. pi. O.f. 2 7. 1891. Griff. & Henf. Micr. Diet. ed. 

4. pL 15. f. 30. 1883. 

Pleuroaigma 1 aHdum Shadb. Trans. Micr. Soe. Lond. 11. s. 2: 10. pi. l.f. 8. 1854. 

Cleve & Grun. Sv. Vet. Akad. Handl. 17-: 53. 1880. De Toni, Syll. Alg. 2: 245. 

1891. 

Plotrosigma gigantfum Grun.; Clove & Grun. Sv. Vet. Akad. Handl. 17-: 53. 1880 

(not 'P. (jiyanlcum Grun. Verb. Zool. Hot. Ges. Wien 10: 558. pi. 4-f. 1. 1860). 

I11 the last name there is a confusion on the part of the author, which is repeated 

in several other works. The original P. tjifjantettm is not only plainly drawn as a 

transverse-longitudinal striated species, but. is so described, the ambiguous sentence 

"linoolis deeussatis subtillimis" not necessarily meaning oblique lined, as any line 

at right angles to another is strictly " decussating.'r In the case of oblique striation 

Grunow in that, work uses such expressions 11s 'in lineas obliquas." Moreover, he 

expressly savs of P. </i(i>rn[< nm. *'Ani nachsten stebt ihm das folgende Pleurosigma 

tropuum, welches jedoeh dureb kleinere Gestalt und stark ere liiogung wesentlich 

verschieden ist." This diatom is also figured and described with transverse-longitu- 

dinal stria1 and is universally recognized as having that oharaeter. Yet Grunow in 

his lalerworksd unites P. tjujanttii m to /'. ralirftuii Shadb., and says of his own species, 

" PL ffiftantenm hat IX sehiefe und 17 Querstreifen." and it is so figured by Peragallo 

and others. 

At station 2807 occurs a small and delicate variety agreeing with a figure® which 

Peragallo erroneously speaks of as typical. 

Found at stations 2807, 3520, Galapagos Islands and Bering Sea. 

Gyrosigma sagitta (Temp. & lirun) Mann. 

PU uroxiymti sayitta Temp. & lirun, Mem. Soe. Phyfl. et Hist. Nat. Geneva 80": 49. 

pi »./. lit. 1889. De Toni. Syll. Alg. 2: 242. 1891. 

There is reasonable doubt of this being a synonym of P. nicobariotm Grun.,/with 

which it is united by ( leve and others. It not only lacks the double-rowed transverse 

a 1-Vnzl, lleise Novara Rot,. 1: 101. pi. 1 A. f. 20. 1870. 

& Van Hour. Synop. 115; Suppl. pi. C. f. 34. 1881-5. Cf. Van Hour. Treat. Diat. 

252. pi. 6.f. 264. 1896. Perag. Lo Diatomiste l'-r': pL 4-f- 10-12. 1891. 

c Perag. op. cit. pi. 4- f. 9. 

<1 Sv. Vet. Akad. Handl. 172: 53. 1880. 

f l,e Diatomiste l1"'*: pi. fi.f. G. 1891. 

/ Feu%l, Keise Novara Bot. 1: 101. pi. lA.f. 20. 1870. 
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markings of the hitter (though these (Irunow admits are inconstant) but ii does not 

show transverse lines wider and heavier than tlie oblique, but the three sets about 

equal and growing liner toward the apices. Nor is there any trace of a rectangular, 

finely punctate central area. It must be said, however, that both these are close to 

minute forms of Q. riyidttm. 1 have with some doubt left it, as J)e Toni does, as a 

separate species. 

Found at station 4029II, Bering Pea. 

Gyrosigma speciosum (\V. Smith) (iriff. & Ileuf. Micr. Diet. 35G. pi 11. f. 2K. 

1875. 

Plrnmsigma sprciosum W. Smith, Ann. Mag. Xat. Hist. II. 9: (>. pi, /./. ,{. IX52; 

Synop. lirit. Diat. 1: 63, pi. 20. J. 1<J7. 1853. Cleve. Sv. Vet. Akad. Ilandl. 26": 

44. 1894. De Toni, Syll. Alg, 2: 236. 1891. l'ritch. Hist, I of us. ed. 4. 917. IKtil. 

Rabh. Fl. Fur. Alg. 1; 232. 1864. (iriff. it llenf. Micr. Diet. ed. 4. pi. !•')./. 2S. 

1883. Vail Heur. Treat. Diat. 253. pi 2 ft./. 1896. t'leve. & (Jrun. Sv. Vet, 

Akad. Ilandl. 17": 49. 1880. Castr. Rep. Voy. Chall. Hot. 2: 37. pi gfl.f. 2. 1886, 

Perag. be Diatomisto 1^ G. pi 2./. l.i 1!) (not /. U>, 12;/. 11 doubtful). 1891. 

Phuroxiyma pulchrum (I run. Verh. Zool. Hot. (ies. W'ien 10:'556. pi .},/. 2. 1869. 

Perag, Le Diatomisto 1'r': 4. pi l.f. <v (doubtful i. 1891 (not pitlchnutt tirun.; 

II. Ij. Smith, Hp. Dial. Typ. no. 095. 1S7I- (!. ftinmmitm). 

There is a fine gradation over from this species to d.formmum. though the two are 

to be viewed as safely distinct. Thus 11, L. Smith's pulchrum is close lo (!. for- 

mosut/i and is best classed there. The real /\ pulchnini < rrun., on the other hand, is a 

variety of the present species and yet is reasonably close to Smith's form. I do not 

favor placing here, as is done by t'leve. lorluomim Cleve;" a diatom of the extreme 

Donkinia type; nor the inclusion suggested by I'era ga Ho, of l\ {ahitimse ('astr.fr 

Found at station 3607, Bering Sea. 

Gyrosigma thuringicum (Kiitz.! Rabh. Sussw. Diat. 47. pi o.f. 4. 1853. 

Xavir.ula thuringim Kiitz. Bacill. 102. pi -j. f. 21. IS 11. 

Nuricula angulata Quek. Treat. Micr. 438. pi S.f. 4 7. 1848. 

Plnirosigmn angulatum W. Smith, Ann. Mag. Nat. Hist. II. 9: 7. pi 1. /. 

7-9. 1852; Synop. ltrit. Dial, 1: 65. pi 21. /. 20.). 1853. Rabh. I I. Kur. Alg. 1: 

2:i4. 1864. Pritch. Hist, infus. ed. 4. 918. IHIil. H. I.. Smith. Sp. Diat. Typ, no. 

389-391. 1874, t'leve & (Irun. Sv. Vel. Akad. Ilandl. 17':'>1. 1880. Vail 

Henr. Synop. 115. pi is. f. 2 1881 85; Treat. Diat. 351. pi (>. /. 2-r>7, 2-rtU 260 

(not/. 2nS. 261). 1896. Truan. Anal. Soc. I'span, llist. Nat. 13: 48. pi U.f. 1. 

1884. (jrilf. & llenf. Micr. Diet, ed. 4. 007. pi. l-r»./. 3<i. 18K3. Perag. be 

Diatomiste lw': 11. pi ~>.f. S-f>. 1891. i)e Toni, Syll. Alg. 2: 231. 1891. 

Clove, Sv. Vet. Akad. Ilandl. 26-: 40. 1894. 

Plrnroxitjma thurinr/i<tru) Ralfs; Pritch. Hist. Infus. ed. 4. 919. 1861. 

i*U nrtmgma quadrutum W. Smith, Synop. lirit . Diat. 1: 65, pi 20. f. 20-U 2<>jR, 

1853. Rabh. Fl. Fur. Alg. 1: 235. 1861. Pritch. Hist. Infus, ed. 4. 918. 1861. 

(Iriff. & llenf. Micr. Diet. ed. 4. ;>/. -if. 1883. Truan, Anal. Sew. Fspan. 

Hist. Nat, 13: 45. pi !). f. :{. 1884. Perag. be Diatomiste l,r': II. pi 7-S. 

1891. Van Heur. Synop. pi 1$./. 1. 

That this diatom, known almost universally as Ph'uranUjma (nuiulahun \V. Smith, is 

identical with Kiil./.iiig's Nurtcula thitrinfiica there can be no doubt, Although he 

omits all data regarding the striation. this is not surprising, as he usually calls most, 

diatoms with as delicate markings as this one "lacvis'' or l,laevissimus," as he does 

here. Its build is most characteristic. Rabenhorst, Kali's. (irunow. Van Heurck, 

Do Toni, and in fact nearly every author recognizes the identity of the two. De Toni 

®Sv. Vet. Akad. Hand1. 18s: 5. pi l.f. fi. 1881. 

b Oastr. Rep. Voy. ('hall. Dot. 2: 38. pi 23. f. 4- 1886. Perag. Lo Diatomiste 1J ;': 

pi 2.J. 10. 1891. 
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makes X. thuringica Kiitz. a synonym of /'. amprtaittm (Qtiek.) W. Smith, but.saysafter 

the former, "Monicn anterius!!" (jrutiow" gives the following important, testimony: 

" Xacu'.ula thuringica Kg. ist nach Exeinplaren von Arten im Kiitzing'sehen Herbar. 

identisch mil PI. sodas* die Art eigentlich PL Ihurirujianit heissen sollte." 

Van Heurck. after quoting A. thuriiujicu Kiitz. as a synonym of mujitlatum and 

following it with ail exclamation point, adds this statement; '"Celte espece devrait 

dour porter le nom <le l'l. thitriiujicu, ce changement. de nom est dependant impos- 

sible, car cetle diatomee si repandue ct si employee comme test, est universe]lement 

eoiimie sons le nom don me par W. Smith." There is no question that the change of 

name here made is an unfortunate necessity, as this particular species is the best known 

of all the diatoms; and it is with reluctance thai the name which should have been 

accorded to it over tifty years ago is here preferred. 

Cleve adds to the above list of synonyms /'. atrifftusuni- \V. Smith, & J\ nonnanii Italfs, f 

and /\ jinnmarvhii'mu C\e.\u.d These three; are alike; but with their blunt apices, 

smooth outline, coarser markings, and moresigmoid raphe they are very bad examples 

of varieties of the present species. l)e Toni, who gives separate rank to /'. normanii, 

unites under P. anytilafttni some impossible forms, such as P. delicatulum \Y. Smith.e 

The variety corresponding to I', (fitudrafinii W. Smith is very abundant at station 

36<Ki. 

Found at stations 2?)li), 320011, 453011, Honshu Island, Japan, to tiering 

Sea, southern California, and Santa Cruz Island, West Indies. 

PLAGIOTROPIS Pfitz. 

J'lnt/iotropis Ptitz. in llanst. Hot. Abhand.2: IM. 1871. Van Hour. Synop. 121. 1881, 

T)e Toni, Syll. Alg. 2: 1891. Cleve & (}run. Sv, Vet. Akad. Hand I. 17 ': (iG. 

1X80. 

Amphipmru Khrenb. in part; (Jreg. Trans. Roy. Soc. Kdinb. 21: 54>5. pi. 12. f. US. 

I MoT. 

Tropidomin Cleve, in part; Sv. Vet. Akad. llaiidl, 27': 27. I8!)~>. 

I admit this genus with hesitation, as it is very doubtful if anything is gained by 

separating its forms from Amphiprora. The genus is hard to understand, on account, 

of the contorted and pellucid character of the diatoms. I lean toward a union of all 

its forms under Amphiprora; but as I have nut been able to establish a satisfactory 

reason for this by an exhaustive study of the different species, I classify the single 

species found during these investigations under its generally accepted name. If 

Clove's contention that this genus should be included in his later genus Tropidoneis 

is correct, it would have been better to have enlarged and emended this genus instead 

of creating a new one. 

Plagiotropis van heurckii (irun.: Van Heur, Svnop, 122. pi. HJhis. f. f> $. 1881. 

l)e Tnni. Syll. Alg. 2: 3-lfi. IS!)!. 

Trapirftmi is ran In turkii Cleve. Sv. Vet. Akad. Uandl. 26-: 27. IS!) I. Van Heur. 

Treat. Dial. 2<>.r>. pi. ii.f. I8!)(i. 

Found at station 2807. (lalapagos Islands. 

"Sv. Vet, Akad. Ilandl. 17-: r,2. ISKO. 

h Ann. Mag. Nat. Hist. II. 9: 7. pi. t.f. 1S">2. 

r I'ritch. Hist. Infus. ed. 1. !)|!l. 18(jl; rf. Sv. Vet. Akad. Ilandl. 17-: 52. pi. S. f. 

67. 1880. 

Denkschr. Akad. W'ien 48-: lOo. 188-1. 

e\V. Smith, Synop. Brit. Dial. 1: <>■!. pi. 21. f. 202. 1S53. 
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AMPHIPRORA Ehrenb. 

Amphiprora Ehrenb. Pliys. Abli. Akad. Wiss. Jlerl. 1841: 401, 410. 1843. Kiitz. 

Sp. Alg. 1)3. 1849. Van Ueur. Synop. 120. 1881. 

Entomnnris Ehrenb. Phys. Abh. Akad. Wiss. Berl. 154. 1845. 

Am phi mm Rubli. Fl, Eur. Alg. 1: 257. 1864. 

Ainphitropis Rabh. in Haust. hot. Abhaud. 2:04. 1871. (irun. Penkschr. Akad. 

Wien 48J: 53. pi. A./. -iJ 53. 1884. 

The complicated figure of these diatoms is due mainly to I lie fact, that they are, as 

a rule, contorted spirally about their lone axis through an arc of 00" or loss, making 

the build, which is naviculoid, difficult to understand. The genus is close to Amphora 

Ehrenb., Plagiotropis Plitz., and Auricula Castr. 

Amphiprora conspicua (!re\\ Trans. Micr. Soc. Loud. n. s. 9: pi. 10. f. 16. 

1861. Mod). Diat.-taf. pi. 40./. 16. 1890. Van Hour. Synop. pi. 22bi.t. /. 3. 1881. 

De Toni, Syll. Alg. 2: 335. 1891. 

Amphiprora pulchm var, 15. Lewis, Proc. Acad. Phi la. 1803: 34(i. pi. l.f. 10. 18(i4. 

Van Hcurck's figure above represents a doubt fill aspect of this speciea. 

Found at station 3G04, Bering Sea. 

MASTOGLOIA Thwaites. 

Mtixtnt/l-oia Thwail.es; \V. Smith. Synop. Hrii. Diat. 2: 03. pi. i>4./. 340-341, pi. 62. 

/. 388-481). I85(i. (irun. Verb. Zool. Hot. < ies. Wien 12: 57 ). />/. .->./. X. 1860. 

De Toni, Syll. Alg. 2: 313. 1891. Rabh. Fl. Eur. Alg. 1: 2(1. 2m./. 6.5. 1804. 

Pritch. Hist, lnfus. cd. 4. 924. pi. J.5./. 30. ISfil. \ an IIeur. Synop. 69. pi. 4./. 13- 

28. 188J 85; Treat. Diat. 153. /. ,18, pi. f. 60-66. 1890. O'Meara, Proc. Roy. 

Irish Acad. II. 2: 323. pi. 2!hf. H-13. 1875. Brim, Diat. Alp. 92. pi. 8./. 28-29. 

1880. Clove, Sv. Vet. Akad. Hatull. 26-: 142. 1894. 

1'leuronphonin Ebrenb. Monatsb. Akad. Wiss. Perl. 1853:203.1854, noin.nud.; 1856: 

338pi. 1./. 32. 1857; Mikrog. 59. 199. pi.33. /./. 14. 1854. Abh. Akad. Wiss. Perl, 

1870: 52, 58. pi. 3.111./. 1-6. 1871. Pritch. llist. lnfus. til. 4. 915. 1861. De 

Toni. Syll. Alg. 2: 320. 1891. 

Stiymaphoru Wall. Trans. Micr. Soc. Loud. n. s. 8: 43. pi. 2. f. .j - A'. 1800. Moeb, 

Diat.-taf. pi. 31./. .5 <s\ 1890. Do Toni, Syll. Alg. 2: 325, 189J. Van Ilerr. Treat. 

Diat. 150./, 28a. 18%? 

Naricuht Bory in part; (irun. Verb. Zool. Hot. (los. Wien 13: 151. pi. 14./- 12. 

[K(>3; in Feiizl, Ueise Xovarn Hoi. 1: W\.pl. lA. f. 11. IS70. 

D'u-kitia Berkeley in part; Thwaites, Ann. Mag. Nat. llist. II. 1: 171. pi. 12./. K. 

1848. 

Comnuitt Khronb. in part; (Irun. Verb. %(*)!. Pot. (»es. Wien 10: 577. pi. -•>./. 

10a <1. IKlif). 

This genus is of most (juest iouahle merit. Asa convenience in reducing somewhat 

the unwieldy genus Xavicula. it is of advantage, but it is doubtful whether it deserves 

generic rank on its own merits. The structure of I he frustule displays all the charac- 

teristicsuf Xavicula. except in having a mul e or less evident row of internal loculi along 

the margins of 1 he valves, from the center toward or In the apices. In (his it. agrees 

with certain species of Cocconeis Ehrenb., to which for that reason it was joined byGru- 

now in his genus, Orthoneis. It differs, however, from Cocconeis in having both 

valves alike. To admit that this internal plate structure is a generic mark is to invite 

confusion in some other genera. Leaving out. the untenable breaking up of Cocconeis 

already mentioned, there is Navkula. v.ttsp'tdula Ktitz. This diatom I have found at 

Farmingdalo, New Jersey marl pits, both with and without the large internal craticular 

plates, which when separated from the frustule were known for a long time as Svrirella 

craticula Ehrenb. They are more pronounced structures than the marginal plates of 
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Mastogloia, but we can not for that reason divide Ar. cn&pidata into two genera. In fact 

in some species of Mastogloia we find a close approximation to tin; cratieular plate by 

the extension t»f the marginal plates toward or to (he center of the valve, us in M. 

gwu7AuThwaites,f a form called for that reason Xaricula bixcalaris by Rrebisson.b • 

There is. however, some reason, despite the foregoing objections, for admitting the 

germs, namely, that true examples of Mastogloia always have, so far as I know, these 

marginal internal lociili and are thereby rendered widely distinct in appearance from 

any Xavicula. As for their mode of growth, i. e., the individuals being embedded in 

gelatinous masses, this can not be taken into account here for the reasons mentioned 

under Ooeconcma. Resides, as Grunow points out,( living specimens of Mastogloia are 

often found without this gelatinous matrix. It seems best, on the whole, to recognize 

the genus subject to the foregoing remarks. 

The admission of Khrenberg's genus Pleurnsiphonia as a synonym is also open to 

question. Most authors overlook it entirely. Thus I can find no reference to it in 

CI eve's extensive work on thenaviculoid diatoms, d Do Ton i* recognizes it as a distinct 

genus with seven species, Ralfs, / though giving it a place in his classification, says: 

''The characters of this genus are unknown to us (l bey were not given by Ehrenberg till 

ten years later--1870); but from Ehrenberg's figure of V. ajlinis we think it is probably 

identical with Mastogloia.'7 Even the diagnosis does not quite settle this doubt. 

There is no exact mention of marginal loculi, but of "siphons" (whence the name), on 

either side as lateral lines. These, which Ehrenberg states are " saepe aere repleto," 

are so figured in all the above citations, and in every case they are drawn as within the 

marginal space occupied by the loculi of Mastogloia; that is, nearer the center of the 

valve; and invariably as unbroken tubes, not as rows of chambered loculi, a fact empha- 

sized in the diagnosis by the word ''simplice." Itut no such diatoms have ever been 

met with. The nearest thing known is Mastogloia. and it is reasonable to suppose with 

Ralfs that Ehrenberg was dealing with specimens of Mastogloia. Pleurosiphonia ap- 

pears in literature three years prior to the making of Mastogloia: that, is in 1853. But 

this is without figure or description, a no men liudum. Ehrenberg s figure precedes 

Thwaites s publication by two yea re. but the diagnosis does not occur till 1870, under 

the title " Nova Genera. M (See citation above.) The generally recognized rule of bot- 

anists that the date of a name shall rest on its diagnosis rather than oil ail undescribed 

figure should not be used too strictly with the Diatomaceae; for, as a rule, figures are 

worth much more than any diagnosis, as the intricate sculpture of the diatoms, on which 

their genus and species depend, is possible to figure but well-nigh impossible to 

describe. Resides, the reason for this rule in higher plants, seed catalogues, and 

similar non-scientific publications, plays no part with the diatoms. I would not, 

therefore, as a rule, make the diagnosis the chief factor in fixing the date of a genus or 

species in the Diatomaceae. Rut in this case, where the figures are at best indefinite 

and the diagnosis does not appear till four years later than Thwaites's accurate figures 

and description, I give preference to the hitter, 

Mastogloia lemni.se a Lend.-Fort. Mem. Hoc. Emul. St. Rrieuc 35. pi. 3. f. 29. 1879. 

Schmidt, Atlas pi. SSG. f. 14-15. 1893. l)e Toni, Syll. Alg. 2: 324. 1891. Cleve, 

Sv. Yet. Akad. Handl. 27:i: 159. pi. ,t.f. 2<l. 1X95. 

My specimen exhibits the markings of the variety represented by Schmidt's figure 14 

above. 

Found at station 301311, Hawaiian Islands. 

" W. Smith, Synop. Rrit. Diat. 2: pi. 54. f- I'ttH, I85ti. 

b In lit. January, [853. 

c Verb. Zool. Rot. <ies, YVien 10: 57<~k ISfiO. 

d Sv. Vet. Akad. Uandl. 26-: 1X91: 27': 1895. 

« Do Toni, Svll. Alg. 2: 320. 1X91. 

/Pritch. Hist. Infus. ed. 4. 915. lxtjl. 
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GOMPHONEMA C. Ag\ 

Go nt phone, im (\ Ag. Syst. Alg. 15. 1824t Pritrh. Hist. Iiifus. ml. 4. 88fk 18fil. 

\V. Smith, Synop. Brit Dint, 1: 77. pi 17-29. 1853. Rabh. FL Rur. Alp. 1: 22. 

282./. 7/. 18*i4. Van Ileur, Synop. 122, pl 23-33). 1881; Treat. Dial, 2ti8./. 

18%. Do Tcmij Syll. Alg. 2: 410, 1891. Brun, Dial. Al]>. 33. 1880- Griff. & 

Henf. Mier, Dirt, ed. 3. 34G. pl 13. j. 44. 1875, Oleve, Sv. Vet. Akad. Handl. 26': 

178. 1894, (liar. emenrl. 

3/mV//o?t r. Ag. in part: Ehrenb. Infus. 208. pi. 1*1. f. 4. 1838. 

Sphenosira Hhrenb. Phys. Abh. Akad. Wiss, TJerL 1841; 402. pi. 4. /./. 27, /]' 

/. 13. 1843. Pritrh. Hint. Tnfus. cd 4. 892. 18(51. Klit/. Kuril). 88, pl, 39. f. 47* 

1844. 

Sphenrtla Kiitz. liar ill. 83. 1844, 

Gomphonella Rabh. Sussw. Diat. fJL pi. 9.J. 1-3. 1853. 

Gomphanrix Cleve, Sv. Vet. Akad. Handl. 26": 73. 1894. 

The inadequate ground for constituting a genus namely, the matter of its being 

provided with a gelatinous attachment or being free—discussed under ihe genus 

Cocconema Khrenb., is responsible for some nf the above synonyms. Thus Gompho- 

ne! la llabh. is the form of (iromphonenia (\ Ag. that is found in gelatinous masses, 

while Sphenella Kiit.z. is made up <il" the forms that are free. Heihcrg" showed that 

both forms occur in the same species, rirve's Gomphoneis is based on a line lint* near 

the margin and a slight difference in the punclation of the rostae. (leve is consist- 

ent^ in that he breaks up other genera, as Navi.eula, on just such grounds; but, as is 

shown under that name, the distinctions are too trivial to separate gen or i rally forms 

that are otherwise so nearly related. The genus Rhoicosphenia iirun. is sometimes 

spoken of as differing hut slightly from this genus. It is much nearer to Achnanthes 

Dory by reason of the totally unlike valves of the frustule. Gomphonema is closer 

to Corroncma Elironb. than to any other valid genus. 

Gomphonemaherculeaimm Fhrenh. Her. Akad, Wiss. lierl. 1845; 78. 184K; Mikrog* 

pL 37A./, 9, pi. 7i.i A* VIL/, 13-13. 1854. Van Hour, Synop. pL 34. f. 3, Pritrh. 

Hist. Infus. ed. 4. 890. 18(1], De Toni, Syll. Alg. 2: 420, 1891. 

Gomphoneis hercuteam C\vvi\ Sv. Vet. Akad. Handl 26~: 73. 1894. Schmidt, Alias 

pi 316. / 4-14- 1899; pi. 343. f. 1 3. 1902. 

De Toni gives as reference H. L. Smith's type no, 177. Smith labels it i%(roMpho- 

nemo capital inn hcrcidanrum" (not hrrculcanum). It is an unimportant variety of 

that species and does not at all resemble this one. 

Found at station 3(194 H, Okhotsk Sea. 

Gomphonema mammilla Khrenb. Mikrog. pi. 47. II. f. 10, 1S54; Phys. Ahh Akad. 

Wiss. lierl. 1870: 50. 1871, Van Ileur. Synop. pi. 34. f. 1. 1881, Ilalfs in 

Pritrh. Hist. Infus. ed, 4. 890. INfJI. 

Gomphoneis wiamilla Sv. Vet. Akad. Tlandl. 20-': 73. 1894. 

(fomphotwma omfoninnn Ehrenh. Mikrog. pi. 47. /f / tf-14. 1854? 

Gomphonema {omjunivnm var.?) viarinunn Grun.; Van Ileur. Synop. pi f, 4. 

1K81. (7) 

I am not satisfied of the specific identity of Eh re n berg's G t mammilla and (I nrcfjoni- 

cum* As Ralfs poinls out, then1 are some considerable dit'fermces. II is, however, 

doubtful if they can be held separate. I do iiol agree with lh* Toni in looking ujmui 

all the above as synonymous wilh G, hcrcalranam Khrenb. It should be here noted 

that the figure of Van Ileurck is misleading in having an unsymmetrical curvature of 

the costae on opposite sides of the median line. 

Found at station 2882, off Oregon. 

«IIeib. Krit. Overs. Danske Dial. lttf>3. 
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COCCONEMA Hemp, & Ehrenb, 

Cowonenia Horn p. & Ehrenb. in Ehrenb. Symb, Phys, Evertobr. pL *„ 1\\J\ UK 

1828, Ehrenb. Phys. Abb. Akad. Wiss. Iler!. 1828; 15. 1830; Infus. 223. pi. 1U. 

/, 7> 1838; Mikrog. pL 10. 7, / I<s\ 1854. KiUz, Bacill. SO. pL / i. 1844, Pritch. 

Hist, Infus. ed. 3, 877. pi. lo.f, 18(51, llass. Hist. Brit. Alg, 1:425, pL 

101. f. 1. 1845. Schmidt, Atlas pL 10, / / A3. 1875, \V, Smith, Synop. Brit. 

Dial. 1: 75, pL J-i. /. >1*J. 1853. Grim. Denksehr. Akad, Wien 48 : 97. pL /. /. X. 

1884. GrilL & llenf. Micr. Diet. cd. 3, ]SO, pi. 11^-tO. 1875. IL L. Smithy 

Sp. Dial, Typ, no, 80-85, 187*1. Wolle, Dial, N. A. pL (Lf. / 5. S-iK //, 14- 1890 

Barillaria Gmeh in part; Hemp. <k Ehrenb, in Ehrenb. Symb, Phys. /;/. J, IV /. JO, 

1828. 

Cymhella (\ Ag. Consp. 1. 18X0. Kill/,, Bacill, 79. pL (>./, //. 1844, Rabh. I 1. 

Eur. Alg. 1:10, 77./. $0. 1804. lirnn. Dial. Alp, 55. pi. *;./, / 10-Vj. 1880. Van 

Heur. Synop. 59. pL 4.f. 1-1 Ih 1881. Truan, Anal. Soet Kspan. Ilist. XaL 13; 

330, pL 7*/. 5-12. 1881. W. Smitli, Synop. lirii. Dial. 2: 81, 1850. Pritch. Hist. 

Infus. ed. 4. 875, pL 7./. ISfil. IL L. Smilh, Sp. Dial. Typ, no. 115-12:}, 

1874, II. L. Smith, The Lens 1: 74i. 1872. Greg. Quart, Journ. Micr. Sci. 3: 

4. pL l.j'. 17-J1. 185%. l)e Toni, Syll. Alg* 2; 349. 1891. Wolle, Diat. . A. pL 7. 

/. l-Jo. 1890. Cleve, Sv. Vet. Akad. Ilandl. 20 s; 150. J89-I. lit it). Krit. Overs. 

Danske Dial, 107. 1803. 

Oomphonatla Ag., in part; C. Ag. Consp, 33. 1S30. Kill%. Linnaea 8: 504. pL 4* 

/. 1833. 

Frttshflia Ag. in part; kiit% Linnaea 8; /. Vv. 1833. Menegh. in Ktitz. Sp. Alg. 51). 

1849. 

Encifonema Kut%. Linna^a 8: 589./, 7--L 1833. Rabh. Fl. Eur. Aly, 1: 11,85./. JJ, 

1804. Van Hour. Synop. (i5. pi. ,f, /. 0-J J. IS81. Kiil%, liarilL 82. pL --,/ 1. 

1844. Pritch, Ilisl. Infus. vd. 1.879. /,/. ;./. -Hk pi. J-Uf-1S(JL W. Smith, 

Synop* Brit. Diat. 2: (i7. pi. 54./. J850. ^Srhmidl. Alias pLJO.j\jJ-WL 1875, 

llass, HisU.Rrit. Alg. 2; 439, pi. lOO.f. lo. IX!5. ])e Toni, SylK Al^. 2:371. 1891. 

Sijncyclia Ehrcnb. Phys. Abh. AkmLWins. Horl. 1835: 171. 1837; Infus. 233. pL JO. 

/. 11. 1838, Kutz, ilaeill. 81. pi. **.f. i. 18-14. Prit<ih. Hist, infus, v<\. 1. 879. pi. 

7. /, *rbi, pi. 10. / JOG. 18^1. Rabh, Fl. Eur Al^. 1: 11, 97./. 1804. (Jriif, & 

Ht nf. Micr. Diet. ud. 3, 75!). pi. 14 J. 14. 1875. Do Tfmi, PylL Al%. 2: 375. 1891. 

NanculaTioryrin part; Ehronb. Infus. 1S4. pL l-i.f- 1X. 1838. 

Cytnbophora Breb. in part; Brob. & God. Tonsid. Diat. ]4. 1838 (cf. Van lit ur. 

Synop- pi. 3~f. 19. 1881). 

Pinnalaria Ehrenb, Phye* Ahh. Akad. Wiss. BerL 1841; 133, in part; Jlikrog. 

pi. 5. ILf. 11* 1854. 

Tho claim of IIciberg a that <\jec;on<*ma and ('yinb<.41a should \>v united ia quite 

gonorally eoneeded. They differ solely in that the former grows attaehed to a gelat- 

inous stipe. This is, of course, as truly a inorphulogieal characteristic as anylhing 

connected with the siliceous frusiuh'» lint in admit such a <listinction is impossible 

in thiwgnmp of plants. E\'cn in living f<irnis t \icconema is certain to become detached 

in large masses from the stipes; and when found in that eondilion, it is manifestly 

absurd to attempt a distinction. In fossil fniuis all quesiion of gelatinous connections 

must plainly be eliminated. In the same way d i a turns aro Schi %oii( *ma <\ Ag. wliile in 

their gelatinous tubes, but clearly Navicula Bory when set free; and Kunnfia Elin^nh. 

is identical with llinmntidium Ehrenh. when the lalter is <mii of its gelatinous invest- 

ment, But in the selection of a generic name lbjibrr^ for utterly trivial reasons, passed 

over the older name Cocconema and chose i'ymbella, and his selection has been gen- 

erally followed. The older name is, therefore, here restored and Tymbella made its 

synonym. In the ea-se of Enevonema Kiitz., whose mode of growth is different from 

the other two, the frustule being inclosed in gelatinous tubes, its union here is more 

* Heib. Krit. Overs, Danek, Diat. 107. 18G3, 
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open to question; for aside from its mode of growth, which may bo neglected, it offers 

a general distinction in having its raphe stop short of the apices of the frustule and in 

it+s terminations being peculiarly bent. Hut those qualities are very inconstant, 

arid by an examination of many species it is made certain that no distinction is possible 

between it and the members of the genus < ■uceonema. Syncyclia Ehrenb, us even 

more strikingly dissimilar in its mode of growth, the fnistules being embedded in 

gelatinous masses and grouping themselves therein by division into cylindrical com- 

munities, whence the name. So far as the figures are concerned, they also show some 

dissimilarity from the present genus in their strongly truncate ends,Q but this must 

he looked upon as of little significance when we compare them with the drawings of 

the evident Cocconema^ in Pritehard, It is, therefore, best to ignore in the foregoing 

four genera their differences uf attachment and unite them in a single genus, 

Cocconema inaequale (FJirenb,) Mann. 

Navieula iriarq units Ehronb, It or, AkatL Wiss. IterL 1833: 53. 1837, noni. nud.; 

Infus. 184, pi 13. f. IS, JS:i8- 

Cymbdla dtrvnhrnjii Kiitz. Haeill, 7!L pi 6\/, 1L IS 14. Pritch, Hist. Infus, cd* 4. 

875. 7./. 407 pL y.f. 7-VjJ, IHiil. Schmidt, Atlas pL <LJ\ ti-U, !M8t pi 77./ 

74,80. 1875. 11 riff, & llenf-Micr. Dict.ed.Ii. pi. 13./. 31, 1875. \V. Smith, Synop, 

Rrit. 1 >iat. 1: 17. pi, L/. J/. 1853. Van lieur. Synop, (>0. pL 2./. 1 2. 1881, II, L. 

Smith, Sp. Dial. Typ. ;io+ 117, 1874. It run, Diat. Alp. 5f), pi 2./. 30. 1880. 

Clove, Sv, Vet. Akad. Ilandl, 26- : Hi5. 181)4, l)e Toni, Syll, Alg. 2: 349. ItfUL 

Wolle, Dial. N. A. pi 7./. r/, 18M). 

*SUaumnriH intta/nulls Elirenb, Mikrog. pi Ifi, I. j\ 1L 1854. 

Pinnulurhi intuiq nulls Ehrenb, Mikrog. pi Ul. 1L/. (L 1854, 

Cymbdla dd train Schmidt, Atlas pi !)./. 17. 1875. 

Kutzing recognizes ilie identity of his form and Ehrcnbcrg's A\uiculn inneqaalin* 

It is possible &'tattrtmris utucq units Klirenb. and rinnuUtriu ina f quails Ehronb. can be 

assigned to some oilier species as well as to this, as iheir exact character is ralher hard 

to determine. Hut they agree faitly well with lhis species: and it is probable Ehreit- 

berg looks upon them as I he same, as ho uses the three generic names interchangeably. 

In fact, the name Stauroneis Elirenb. is probably a misprint, for the form shows no 

trace of a stauros, 

Found at station 301311, Hawaiian Islands. 

Cocconema kamtschatica (Grun.) Mann. 

(fymhella kamtschatica Grun.; Schmidt, Atlas pi 10./. 31. 1875, Wolle, Diat, N. A. 

pi 7~f. 11. 1800. Moll. types 3. 2, 10. 

Clove^ makes this a variety of Cocconema mrrirannvt Ehrcnh.f De Toni, / on the 

other hand, places it as a variety of Cymhdhi fjastmities Kiitz. Both (^f these resemble 

the above. In fact, few species of this genus have hard and fast, boundaries; and we 

might add to the above resembling forms C\jmhdln marulata Kiitz , especially as figured 

by Van Heurek.0 I, however, think that Gnznow's form, oil account of its smaller 

aize than in the above, its finer markings, its blunt apices, and its breadth at the middle 

of the valve, together with its tumid outline on the ventral side, can be safely left in a 

species by itself. 

Found at station 2882, off Oregon, 

" Cf. Pritch. Hist, Infus, cd, 4. pi 7./. *53. 1861. 

& Pritch. op. oil. pi 14. f. 18-20. 

^Ehrenb. Mikrog. pi HL Lj\ t>. 1851. 

d Sv. Vet, Aka<l. HandL 20: 177. 18IM. 

* Cf, lier. Akad. Wiss. Berl. 1844: 342. 1845, Khienb. Mikrog, pi ,11 VII. /. fi-7, 

1854. Schmidt, Atlas pi. 10. /, 32-33, pi 71, /. 82, 1875-81. 

/ De Toni, Syll. Alg. 2; 3(12. 1891, 

9 Synop. pi 2./. 16. 1881, 
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Cocconema lanceolaturn ((.■. Ag.) Ehrenb, Infu^. 224. pl. VJ.f. fK IS^8; Mikrog. pl8. 

I. /», pl UK L / lii, pl 14* / $2, pi .%*, pi 17. II. /. ,;j, pi ;i$A+ II. 

/. UK pi JO. II f- UK 1854. Schmidt, Atlas pi Uj.f. tS- JO. 1875; pi 72./. 22-25. 

1881, H. L. Smith, S]>. Dial, Typ. no. 83. 1874. Hass. Hi^t. Brit, Alg. 42(i. pi 

U)l.f. 1. 1845. Pntch, llist. Infus, ed. 4. 877. pi UK/. 194-195, I8I1L Kiitz. 

liu< ill. 81, pi. tl./. <K 1844. Itabh. I I. Kur. Alg. 1: 83. 18f>4. \V, Sini(h, Synop, 

11 rit. Diat, 1: 75. pi 2A./. J/0. 1853. Griff, & IL iif. Micr. DicL I SO, pi t L/. 1U- 

20, 1875, W. Smith, Ann. Mag. Xat. Hist. II, 19: 8. pi 1./. ,v (not/. 7i. IS57. 

Thw. Ann, Mag. Nat., llist. 20: 343, juf. 22./. 1 -J, J847. Wolle, Diat. N. A. pi 

<\. / i-.t, ii, ; j 18SK). 

{jVmt/jArmrwa lanceolaturn (\ Ag. ('(msp, J>iat_ 34. 1830. Kiitz, Linnaea 8: 38, I833 

(nut fA fawroiafum Ehrenb. Phys. Abh. Akad. Wiss. Perl. 1841: 30(i. pi 2. I./ 

J7. 1843). 

(btroricnia a$pcntni¥jhri*nh. Ber, Akad. \Viss+ Berb 1840: 20fL 1841; Mikrog, pi 5. 

1/ L II/. /. Ill/ 27, pi (K I./. >ftK pi V. /, / ji, pi ft;. Iff./ .UK 1854. 

Kiitz, Bacill. 81. 1844, Pritch. llist. Infus. ed. 4. 877. I8(il. Kail. Amer. Jour. 

Set. 124. pi 2./. 2 (unnamed). 1838; cf. lbd>, i1. 85. 1S77, 

Cocconema comttltun Ehrenb. Phys. Abh. Akad. Wiss, Berl. 1841; 124. 1 S4!i; 

Mikrog, pi -K 11/ K III./. 2$, pi 1 i./.Sfit pi ttiA./it}, plM. III./, it, 1854. 

('(H-concmaajmhiforme Ehrenb. err. det, Kail, in Fremont, Uep. ExpL Exped, 1842 4. 

302. pi 5./ a (nut/. 7, 1845. 

Cymhiila lanr.coltifn Kirchn. in (\>hn, Krypt. Mora Sehes. 188, 1X78. Brim, Dial. 

Alp, 57, pi -K / UK pl /• tn. 1880. Van IU nr. Synup. V>.i. pi 2./. 7. IH8|, 

Truuiit AnaL Sor, Kspan. Ilist . Nal. 13: XX7. pl 7./. 1884. J*^T<nii? SylL Alg, 

2: :if>2. ISfM. Paul. lltnlr. MarilL I ng. 2: 41. 1889; 3: pl 2*i. /. *i>}<L J^K 18fKl 

\n<)t (\ himrtdttUi (\ Ag, Tonsp. Diat, 9. 18S0). 

()jinh<'lla asptra Sv. Vi4, Akad. Hatidl. 26 175, 1894, in part. 

Although I agrw with DeTuni in making ('occonrma rtwntthnn Ehronb. syimnyiinuis 

with ihr present s]>ocit»s, 1 rerngni/r I bat there1 isgnmnd for questinniitg thi^, i\ cov- 

nwtinn being more suddenly aUenuab-d <>n either side ni 1 hr middle and, Iht*refore, 

with narniwer apiees than f\ lantToltthnit. whence the Tiainr. [iut I do nut think this 

is sufficient to separate them. 1 have no <jueslion in regard to aspfrttM IChrenb., 

which Clove holds as a distinct aperies. Khrenberg^ own figures of thi^ are indistin- 

guishable from his C. lanceolaturn. Cleve lias evidently a somewhat di i'ferent concep- 

tion of this diatom, as is shown by his uniting with it such forms as Panloesek's ('ymbella 

<jitjantc.au which seems to me quit e distinct from Eh r en berg's (\ ax per am* I therefore 

make TleveV species synonymous only in part. Doubtless this species and C. gas- 

tr&ides Kiitz, interlock. 

Found at station 2882, off Oregon. 

AMPHORA Ehrerib* 

Amphora Ehrenb, Her. Akad. Wiss, Herb 1840: 205, 1841, Rutz, Hacill. 107. 1844. 

Rabh, Fl, Eur. Alg. 1: 8«. 18f>4. 11. I,. Smiih, The Lens. 2: G4. 1873. VanHcur. 

Synop. 55. 1881. Brim, Dial. Alp. 53. 1SS0. 

Xavicula Ehrenb. Infus. 188. pl 14./, it 18X8, in part, 

Frusiitlia Agardh, in part; Killx. Linnaea 8: 5X5. Agardb, Flora 10: (iU7. 

1827. 

Cymhclla Agardb, in part; Kiitz. liaeill. SO, pl 5./. yV. i>. f. 7. 184L 

Cocconcis Ehrenb. in part: Xeup, Malh. Terniesz. Kozleni. 5: pt. 2,]\ .}U. 1867 

Amphora baccata Mann, sp. now Platk XLIY, FinrRE 2, 

Valves straight or slightly convex oti the ventral side; convex by a broad, even arc 

on the dorsal side; ends blunt, rounded; raphe beginning somewhat toward (he dorsal 

o Pant, Beitr, BacitL Ung. 3: pl 21. /. 42L 1803. 



374 CONTRIBUTIONS FROM THE NATIONAL UKRliARIUM 

side of each apex, <^urving slightly to that side, thou recurving toward the ventral side 

in a long, graceful arc and terminating at a small, rectangular, hyaline central area, 

close to the ventral side; markings of closely set, muniliform striae, transverse except 

toward the apices, where (hey are slightly ineurved; heading;if 1 he striae alike on both 

sides t he raphe, which is bordered on each side by a narrow hyaline spare; a hyaline 

line, the widlh of one row of beads, forming a narrow slauros transversely across the 

center, from (he red angular central area to the dorsal side. 

Length of valve, 0.130 mm,; width of valve, 0.023 mm. Striae, 70 in 0.1 mm. 

Type in the U. S. National Museum, no. 500153, from station 3(iKN]L Okhotsk Sea, 

August 27T 189(i; 1,502 fathoms. bottom of brown mud and fine sand. 

There is some resemblance between the above and .1. Hajanx Gregory;<f hut Gregory's 

species is more attenuated* especially as to the apices, and is much more delicately 

marked. Thus T)o Toni says of it,6 "Valvis graeilibus, semilunatis, levibus (striis 

obsoletis)/' It resembles more strongly ,1. lev is Gregory/' a similarity winch is, how- 

ever, accidental to Schmidt's figure, as can be seen by comparing it with the original 

description and figures,d Gregory saying that his form is " very hyaline,1' and thai. ^ the 

striae are very fine, about (10 in 0,00.1, very hyaline and hardly to be seen with a power 

of 400 diani," Schmidt's figure is therefore quite deceptive. 

Amphora crescens Mann, sp nov, I'latk N LI\\ fioi/he 3. 

Amphora crassa punctata Grim.? Schmidt. Atlas pL JA 1875. 

Valve slightly convex on the dorsal side, more rapidly curving toward I he rounded 

and incurved ends; the margin appearing ribbed because of (he t ransverse striae; ends 

bent inward into rounded wings extending beyond the vent ml line of t he rest of the 

valve and hyaline along their inner edges; raphe beginning near the ends, close to the 

dorsal margin, almost straight until near the middle, ihen curving ventrally to the two 

central nodules, which are distant from the ventral side oue-fourlh the width of I he 

valve; ventral margin slightly convex at the cent or, si might orslighily concave between 

I his and the rounded ends; transverse striae obscure, except when"seen in relief along 

I he dorsal margin; markings different on the two sides of the raphe; on the dorsal side 

consisting of rows of beads, three to five in a row, the smallest next to and touching the 

raphe. increasing regularly in size to the last at the dorsal margin; these rows alternating 

with the striae visible at the margin, equidistant. 44 inO.l mm., transverse at the cen- 

ter of the valve, thence outward gradually inclining toward the ends; on the ventral 

side the rows shorter, of t wo or three beads of nearly equal size, those nearest the raphe 

slightly larger; not touching the raphe, but uniformly distant the width of one bead, 

thus leaving a hyaline line along the raphe on the ventral side only; rows absent at the 

middle for the width of two rows, thence at first inclining from the central area, half- 

way to their becoming transverse, from there outward gradually inclined from the 

ends, thus making them at this point confluent with those on the dorsal side of the 

raphe; at the rounded ends of the valve the ventral rows not reaching the margin, but 

leaving these hyaline on their inner edges. 

Length of valve, 0.09 mm.; width of valve, 0,013 mm. Headed striae, 41 in 0.1 mm. 

Type in the T. S. National Museum, no. 090158, from station *451011, Gulf of Cali- 

fornia. December 22. 1904; 1,027 fathoms. 

This species bears a significant general resemblance to the figure in Schmidt's Atlas/ 

named .1 crassa punctata Grun. The figure is very poor, making it impossible to see 

whether or not (here are beaded striae present, though (he varietal name implies that 

" Trans. Mier. Soc. Loud, n s. 5: 70. pi. 1./. Att. 1857. Much. Diat.-taf. pL 12./, 30. 

J890. 

& De Toni, SylL Alg. 2: 3HL I8HL 

Schmidt, A;las, pi. U. IN75. 

d Trans, I toy. Soc. ICdinb. 21: 514. pi. rj.f. 74, h-t\ 1857. 

< in. 28, f. h. 1875. 
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I licit' are. AI any mix-, it is clear Grunow lias overlooked Gregory's clear characteriza- 

tion of his species,« in which he expressly slates that his former figured is incorrect ami 

probably denotes another species, lie goes on to say: "The markings are entire, 

coarse, subdistant, about 12 in 0.001. Between the lateral segments are from five 

to eight converging bars, marked with the same subdistant entire striae. In one focus, 

not here figured, nothing is seen but bars from one side to the other, which are thus 

eight or nine in number." lie then refers to various localities where he has found this 

form, showing that it is constant, hi its characters. If the contour of Amphora, inde- 

pendent of its markings, were to be considered the specific mark of distinction, (hen my 

species and the figure in Schmidt's Atlas c might be classed as broad varieties of Greg- 

ory's form; and to these would have to be added many other otherwise valid species, as 

this winged contour is not at all uncommon in the genus. But such is not the ease; 

and I lie above, together with the figure Gregory excludes from li is crussa in the citation 

already made, must rank separately. Prof. II. L. Smith in his Conspectus of Am- 

phora.** correctly described and figured J. crnsm Greg. lie there favors its union 

with I. sulcata Brcb., according to Gnmow's suggestion, but. the merits of this question 

do not enter into the present case, as my form is equally unlike both of these. It is 

certain that whatever be the interpretation of Schmidt's blurred figure, the specimen 

hen; named and figured can not be referred to Gregory's 1. crasm. 

Amphora honshuensis Mann, sp. nov. Platk XI,IV, kictkk ], 

Valves broadly rounded, the margin on the ventral side concave and parallel to the 

convex dorsal margin, until, near the ends, they both converge to form the broad, 

rounded apices; raphe beginning at the. center, close to the ventral margin, curving 

sharply backward toward the dorsal side and terminating in two large beads close to 

the dorsal margin, but some distance from the rounded apices; st riae of very line bead- 

ing, extending from the dorsal and ventral margins'to the raphe. leaving no hyaline band 

oil either side of it; a small lunate, hyaline area between the two central nodules of the 

raphe and the ventral margin ; valve depressed at (he center in a broad shallow trans- 

verse hollow, the two halves on either side rising above this like lobes: on account, of 

this central depression and the elevation of the (wo halves the lines of beading on the 

dorsal side of the raphe, although approximately transverse, appearing in the hollow 

to bend convexlv from each other, then halfway toward the ends to become transverse, 

and near the broad, rounded extremities to again become curved with the concave 

curvature inward; on the venlral side of the raphe the lines of beading, which are 

equally minute, beginning at. the hyaline lunate area before mentioned, somewhat 

inclined toward the center and transverse only on nraring the rounded ends; these 

lines on the ventral side somewhat irregular, producing a wavy appearance; valves 

very delicate and diaphanous. Xame referring to proximity to Honshu Island, Japan. 

Length of valve, O.Lfi mm.; width of valve, 0.0-1 mm. Striae. Kf> to 88 in 0.1 mm. 

Type in the U. S. National Museum, no. o!)0154, from station off Honshu 

Island, Japan, May o, 1 TOO; 153 fathoms, bottom of green mud, volcanic ashes, and sand. 

Amphora mexicana Schmidt, Alias pl.J7.f. .}? ;nut f. }'t)■ IH7~>. T)e Toni, Syll. 

Alg. 2: -109. 1891. Cleve. Kv. Vet. Akad. Ilandl. 26': 105. pi. ■}./■ IM#. 

Amphora vnrhmhti^nii Jan.: Schmidt, Atlas /)'. 1870. I Mat. Gaz. ICxpcd. 

pi. >,t. f. -17. 

Amphora boripma Pant. Bacill. I'ng. 2: ;M. 3: pi. ■iS./. Si.il. JS93. 

There is no appreciable di fference bet ween t he above. It may also be that .1. wal-tut 

Schmidt c should be added to the svnonvms; although the absence of the curved I I ™ 

"Trans. Roy. Soc. Edinb. 21: ii2L pi. l-'t-f■ 'I- 1857. 

& Trans. Micr. Soc, Loud. n. s. 5: pi. l.J. -M. 1857. 

''■PL 28. f. 1875. 

^The I,ens 2: 7(.i. pi. 2.f. «3. 1873. 

e Schmidt, Atlas pi. 27. f. SjZ. 1875. 

HITK-i—vol. 10, i*t o—07 11 
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expansions oil the ventral side of the raphe in >1. anting ami it^ more massive build 

make this union doubtful. It is so united by Fricke." J. prntnif hi riut hi Grun..'> 

has also a strong resemblance to the above. I see no reason for uniting with these, 

under the general name .1. ot'uhts Schmidt, the quite different A. /(urittun Grim.. A. 

weisisjiogii Schmidt, and ,1. tamorthriisw Grun., as seems to be dime by Fricke.'' I), 

may bo said thai Cleve^ also unites 1. boryana Paul, with the above, and Do Tonir 

includes it as variety boryana, but with a queslion mark. 

My specimens agree best, with Cleve's figure.} though they are smaller forms, I heir 

average length being 0.070 mm. and their width 0.023 mm. I look upon the dialom 

figured in Schmidt's Atlas Q bearing the above name, as a tpiile dislinel species. 

Found at stations 360S, 3712II, off Honshu Island and in Okhotsk Sen. 

Amphora pellucida Greg. Trans. Roy. Soc. Edinb. 21: 513. pi. 1!. /'. 7.i. IH57. 

Schmidt, Atlas pi, 27. f. //, 36—37, 65. 1875. II. L. Smith, The hens 2: 7H. pi. -J. 

f. 15. 1873. l)e Toni, Syll. Alg. 2: 405. 1891. 

It is possible this is a delicate variety of A. ovalis Kutz., as treated by Uabenhorst 

a view also seemingly favored by H. L. Smith and I>e Toni above. Clove ' says it is 

"loo imperfectly described and figured for admitting of identification' (which is not 

Ihe case'); and then he proceeds to identify it. by putting it in .1, marina (\Y. Smith?) 

Van Hour. Again j he places it, as figured in Schmidt's Atlas at above reference, 

exclusive of figure 65, in .1. commtrfata Grun. If il. is to be included in any other 

species, it should be in .1. oialia Ivutz., but I think there is sufficient doubl about (his 

to justify its being allowed to stand. 

Found at station 29201I, Hawaiian Islands. 

Amphora spectabilis Greg. Trans. Hoy. Soc. Kdinb. 21: 516. pi. /■/./. SOa, <1, r mot 

f. ftob, c). Schmidt, Atlas pi. A^-j. 187(i. H. L. Smith, The Lens 2: SO. 

pi. ,i. IH73. Clove, In Nordensk. Vega Fxpe<l. 3: 4(52, 1883; Sv. Vet. Akad. 

Handl. 27;t: 132. 1895. De Toni, Syll. Alg. 2: 408. 1801. 

Amphnrafitrrafa Leu<l.-Fort. Mem. Soc. Emul. Si. lirieuc 20. pi. 1. J. 11. 1879. I)e 

Toni, Syll. Alg. 2: 102. 1801. 

The claim made by Leuduger-Fortmorel, above, that Schmidt's figures, above, are 

nol Gregory's xpaUibilis, but. a distinct species, which he also figures and to which he 

gives the specific name furmla. is supported by I)c Toni. above. I do not agree with 

this view, but take the position slated by Cleve k that Schmidt's and Leuduger-I'ort- 

niorelV forms are only a variety of Gregory's species. A careful reading of Gregory's 

long description of this diatom will make il evident, thai the only particular in which 

li fails to correspond with Schmidt's figures is in the forking of the inner ends of ihe 

slriae on the dorsal side. Gregory says his specimens were very dimly striated on 

that side, so much so that though the striae were evident near the dorsal margin, Ihcy 

faded away toward the inner ends. Without doubt (his fact prevented his noting the 

forking of these slriae: I hough i I ought to be added that I his forking is by no means 

invariable, as is to be seen by comparing Schmidt's figure 20 will] his figure 21. So 

far as my experience goes, the figure of Leuduger-Fort morel seems overdrawn in the 

irregularity of I lie slriae. 

Found at station 369K, off Honshu Island, Japan. 

" Fricke, Ver/.eichniss %u Schmidt's Atlas 10. 1002. 

& Cleve & Grunow, Sv. Vet. Akad. Handl. 17-: 24. pi. l.f. 7. 1880. 

c Cleve. Sv. Vet.-Akad. Handl. 27:t: 105. 1895. 

rf Op. cit. 8. 

f Syll. Alg. 2: 400. 1801. 

/Op. cit. pi. ■{./. I,t. t Cleve, op. cit. 103. 

8 PI. 87. f. V.K 1875. ; Cleve, op. cit. 110. 

hVl. Fur. Alg. 1: 02. !8(i4. t Cleve, op. cit. 132. 
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CYSTOPLEURA Breb. 

('\jsto pleura Hreb.; Ktitz. >Sp. Alg. S. 1849, as synonym. Kuntze, Rev. Gen. PI. 2: 

890. 1891 

Ernst u Ha (.'. Ag. in parl; Kiitz, Lin mica 8: 1(3. pi. l.f. J8. 1833. 

Eunotia Ehrenb. Infus. 190. pi. 14- /■ 5. 1838, in part. 

Xuvirtila Hory, in part; Ehrenb. Infus. 184. pi. 13. f. 19, 1838. 

Epithcmia l( ill v.. Kari 11. 33. 1844. Rabh. 11. Eur. Alg. 1: 9, (32./. 15. 1864. W. 

Smith, Synop. Brit. Dial. 1: 11. pi. l.f. 1. 1853. Iirun, Diat. Alp. 42. pi, Z.f. 10- 

lt>. 1880. Van lleur. Synop. 138. pi. dl-.i2. 1881. H. L. Smith, Tlife Lens 1: 80. 

1872, I'rilch. Hist. Infus. ed. 4. 759. pi. 12. f. 24~25. 1861. Eng. & Pr. Pflan- 

zenfain. llh: 140./, 256. 189(3, not Blume, 182l>. 

Cytnhella Hass. IliM.. Brit. Alg. 1: 428. pi. 100. f. 7~<S\ 1845, in part, not C. Ag. 

The name Epitheinia Hreb. is a homonym of Epithcmia, Blume, 1826, a genus of the 

Prinmlaceae. The genus Cystopleura Brcb. is lirst technically published by Kuntze, 

all previous references Jo it being in synonomy. 

Cystopleura gibba( Ehrenb.) Kuntze, Rev. Gen. Pi. 2: 891. 1891. De Toni, iSvlI. 

Alg. 2: 780. 1892. 

Savinila yibba Ehrenb. Infus. 184. pi. ld.f. 10. 1838. 

Eunotia yibba Ehrenb. Phys. Abh. Akad. Wijis. Berl. 1841: 3. pi. l.f. >i9.1843. Bail. 

in Fremont. Rep. Explor. Exped. 1842-4. 302. pi. o.f. 4-5. 1845. 

E'titotia justrabcnsin Ehrenb. Mikrog. pi. S. J. -if. 1854. 

Ejnlhrmin yibba Ku 1z. liacill. 35. pi. 4-f■ ----- 1844. W. Smith, Synop. Brit. Diat. 

1: 15. pi. l.f. IS. 1853. Rabh. Sussw. Diat. pi. 1. f. 3. 1853. Grun. Verh. Zool. 

Hot. Gex. Wien 12: 327. pi. 6.f. 7. 1862. Prilch. Ilisl. Infus. ed. 4. 759. pi. 12. 

f. 27. 18(51. Iirun, Dint. Alp. 44. pi. 2.f. 14. 1880. Van Hour. Synop. 139. pl.,i2. 

/ 1-5. 1881. II. L. Smith, Sp. Diat. Typ. no. 150.1874. Wolle, Diat. N. A. pi. 35. 

/ l-.i, fi-U. J8!)(). Th waiter, Ann. Mag. Nat. Ilist. 20.: 344. pi. 22. f. Fl-2. 1847. 

Griff. & llenf. Micr. Diet. ed. 3. 287. pi. 51. f. (j. 1875. Van Heur. Treat. Diat. 

296. pi. !).f. 351--154. 1896. Grun. Denkschr. Akad. Wien 48-: 100. 1884. 

Epithcmia rmtricosa Kiitz. Bacill. 35. pi. ;iO.f. !>. 1841. AV. Smith, Synop. Brit. 

Diat. 1: 15. pi. l.f. 14. 1853. 

It is impossible to unite with this specie* Ehrenbei^'* Xarinda inichict/n," though 

subsequent to its publication he refers in ii in this connection.Without a iigure 

and more accurate description there is nothing gained by placing this name in the 

svnonvmv. 

The specimrns i'ruin station 334(> are a variety in which hardly a traco of ilu> granu- 

lation of the striae is visible. 

Found at stations 209011, US IS, 21M Til f 301XII, X34<), [Wring Srn li> rent ml California 

and Hawaiian Islands. 

Cystopleura turgida KnnUe, Key, ticn, PI. 2: 8H1. 1891, DoToni, Syll. Alg, 2: 

777, 1892. 

Nacinila ttttyida Ehivnb* Phys. Abh. Akad. Wiss. lierl. 1830: t>4. 1831. 

Jiariruta ffranulata Ehrenb.; Poggend, Annal- Phys. u. ('hem. 38: 220. pL 3*f+ 

1830. 

Eunotia turgirfa Ehrenb. Infus. 190. pL 14* J* pi* 1S38. 

Eunotia v.'cstcrmani Ehrenb, Infus. lf>0. pL 6". 1838, 

Eunotia grunulata Elir<»nb. Infus. 191. pL 21. j. ,i(). 1838. Kut/. Bacill. 36, 1844. 

Eunotiafaha Ehrenb. Infus. 101. pL Jl.f. J A 183S. 

Eunotia lihrile Ehronb. Phys. Abh. Akad. Wiss. Berb 1841: 124% pL J. Lf. 38. 1843- 

« Phys. Abh. Akad. AYiss. lirrb 1828: <14, IS30, 

^ Ehr^nlt. Infus. J84. 1838, 
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Epithemia Itmjuia Kiitz, Hat-ill, 34, pi 5. /, 14, 1844. Rabh. EL Eur, Alg.l: 62, 

1864. Rabh. Siissw, Dial. 18. pi l.f. 11. 1853. W. Smith, Synop. Brit. DiaL 

1: 12. pi 1. J, 2. 1853, Pritrh, Hist, Infus. ed, 4. 7fil. pi 4-f. A fl./. 

J56W67, YV. /. 1-8. 1861, H, L, Smith, Sp. Diat, Typ. no, 155, 1874, limn, 

Diat. All*. ^^ pi- 77. 1880. Van Ileur. Synop. pi SLf. 1-2, 5-7. 1881. Gruu. 

Verb. Zool. Hot, (fit*. Wieu 12; 324, pi (If 2. .18(52. 

Epithemia vestirmanii Kiitz. Barill. plSO.f. 4* 1844 (not pi. 5.f+ /<?; not W. Smith, 

Synop, Brit. Dial.. 1: 14, pL Uf. II. 1853; not II. L. Smith, Sp. Diat . Typ. no. 157. 

1874; not Pritrh. Ilisl.. Infus. ed. 4. 7CO. pl.4*f. 2, pi ilf 157. 1861). Van. Heur. 

Synop. ri/,/, X, 1881P 

fiAnfr Kiitz. Baf ill 35. />£. /. .j.5 (poor). 1844. Pritrh. Ilist. Infns, 

ed, 4. 761, jjf, YJ./. l««l- 

vfrtarfus Kiitz. Barill. 36, pi MkJ. 20. 1844? 

Epithemia granulata Kiitz. Barill. 35. pi 520. 1844. Pritrh. Hist Infns. ed, 4. 

76 L pi !).J\ lift. 18*11. 

Epithemia faha Kiitz, Barill. 36. pi 5.j\ 21. 1844, 

Cymhella hirffida I [ass. Tlisl, Brit, Alg. 1: 428. pi 100.J\ 7. 1845. 

It is doubtful if R. irexlenHunii (& hrenb.) Kiitz.. inrludrd above, should beatlrihuted 

to Kutzing. His first figure and description tvpnwiit. a totally different diatom, sis do 

some of the subsequent copies of it and cxsirrali so {Irtermined and riled above, whirh 

I have also excluded. Tht^ figure on plate 30 is, howev<*i\ a good represental ion of this 

species, as is that riled by Van Heurrk. There is very rlose similarity between the 

present species and E, hyndmanii W. Smith,# so 11111 rh so that their separation, 

though upheld by De Toni and others, appears to me decidedly doubtful. In fart, my 

specimen is about midway tictween the two, having the strongly bowed dorsal outline 

and broad rounded apices of E. hyndmannvi together with the beading of E. turgida^ 

especially the large beading along the ventral margin as seen in the zonal view. 

Found at station 2882, off Oregon. 

NIT ZS CHI A Haas. 

Nitz&chia Ha^s. llist. Brit. Alg, 1: 4:15, 1845. \V. Smith, Synop. Brit, Diat. 1: 37. 

pi Li /.£, 185:1. Cleve (irun, Sv, Vet, Akad. Hand!. 17~: 07. 1880. Van Heur. 

Synop, I(iJ>, pi 57-70* 1881; Trent. Diat. 382. pi 15-16. 1 SS>(5, Pritrh. Hist. Infus. 

cd, 4. 770. '1861, I)e Toni, Sylb Alg. 2: 495. Eng. & Pr. Pflanzonfam, l1^: 142. 

1896. 

Navirttla Bury, in part; Ehrenb. Infus. 182. pi 1-t.f. 15. 1838, 

Synedra Ehrenb. in parl; Kiitz, Barill. 67. pi 4-f. M-S7. 1841, 

Surirella Turp. in part ; Bail. Smithson. tontr. Knowh 2s: 40. pi 2.f. S(i 1851, 

Amphiptrura Kiitz. in part; \\\ Smith, Synop. Brit. Dial. 1: 45. pi 15.f 128. 1853. 

Tryhlvmella W. Smith, Synop. Brit. Dial, 1: 35, 1853. 

Dmliada Kiitz. in part; \V. Smith, Synop. Brit. I)iat. 2: 21. pi <14*/. 2!)5. 1856. 

Dimeretfraintna Kalfs, in part; Pritrh. Hist. Infus. od. 4. 790, pi 4./t 12. 18(il, 

Nitzschiella Rabb. El. Eiu\ Alg. 1: lf>3. 1864, 

(hunov-ia Itabh. El. Eur. Alg- 1: 146. 1864. 

Pntchardia Rabh. Fl. Eur. Alg. 1: 162+ 1864. 

Pcmja Kitton, Mo. Micr, Journ. 12: 218, pi. XLf* l-.i* 1874. 

Hacillaria Ciniel. in part; De Toni, Syll. Alg. 2: 493, 181)1. 

Ifantznckia Grun. in (leve & (irun. Sv. Vet. Akad. Hand I. 172: 103. 1880. Van 

Heur. Synop, 168, pi 50. 1881; Treat. Dial. 280. 18%, 

The original genus of 11 assail was extensively emended by William Smith in 1853 

and by Cm now in 1880, In the latter instance the genus Ilantzsehia wa* set off by 

a\\\ Smith, Synop. Brit, DiaL 1: 12. pi l.f. 1. 1853, and Van. Heur. Synop. pi. oL 

f. d 4. 1881. 
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Grunow* but on too unimportant distinctions. The rather sharp constriction of the 

valves at the renter on the dorsal side, and especially the heavier heading of the denial 

margin, sometimes extending as ridges part way across the valve, are the marks of dis- 

tinct ion, The apices are liable to he slightly curved ventrally. These characters of 

Hantzsehia singly or together are mure or less to be seen iti other species of Xitzsclua, 

and are not good generic marks. Van lleurek retains the genus. It is instructive on 

this point to compare Niizftvhia bilobata W. Smith with ffantzsvhin (utiphifKri/xi Hhrenb,) 

Grun." 

Nitzschia amphibia (irun, Verh. XooL-ltnt. <lest Wion 12: 574. pi. / /, /, 18(12. 

Olevt, Sv. Vet. Akad, Hand 1. 17-: 9S. ISXO. Van lleur Synop. 1S4. pi, f>8. 

/. /.W7, 1881-85. Kabh. F1. Fur, Alg. 1: 157. IS«4, H, L. Smith, Sp. Diat. 

Typ. no, (J88, 1874. l)e Toni, Syll. Alg. 2: 5-13. 1891. 

Badllaria franenfehfii (iron, Verh. ZooL 1 Jot. Ges. Wien 10: 584.pi. ti.f. 1. 1802. 

De Toni, Syll. Alg. 2: 545. 1K91. 

NUzsvhiafranenfehlii Gnm, in C]eve & <irun. Sv. Vet. Akad.Ifandl. 17-: !#8. 1SS0, 

Van Heur. Synop. pL 08. f. IS. 18S1. 

Nitzschia actiuxvula Grun.; Van Hour. Synop. pi *18. f. 188L 

Although the original figures of li.fautetifrhlii. are much more tapering than those of 

N. amphibia, a comparison of the two as figured by Van TTeurck will show their identity. 

In fact, (irunow says: ^ i£Xahe verwandt mit A', amphibia und wohl nur einelangere 

Form dersclben/' The species is alsn loo Hose to some other forms, as N. fmsilis 

Gruik (' and N. liebetruthii Ilabh.^ The former differs merely in much greater attenu- 

ation, but aa I have not seen the diatom I do no| include it with the above. 

Found at station 3091, off Oregon. 

Nitzschia angustata (\V. Smith i (inni. in <leve & Grun. Sv. Vet. Akad. HandL 17~: 

70. 1880. Van lleur. Synop, 172, pi. .Y7, f. // ISSI. Cleve A Moll. lyp. 

no. 154-155. De Toni, Syll, Alg. 2: 500. Van TIeur. Treat. Dial. 3X"\ pi. /,% 

f 49#. 189(5. 

Tryhlionellaaiujuxtata \\\ Smith, Synop. I irk. Dial.. 1: 3(i. pi Mi.f. /f;/. 1853. Ital>h. 

Fl. Fur. Alg. 1: MS, 1804. Pntch. Hist. Infus. ed. 4, 792. I HOI, Itrun, Hi at. 

Alp, 103. pi. 4>f 1880, 

Nitzschia marina Grun, in 01 eve & Grun. Sv. Vet. Akad. HandL 17-; 70. ISSO. Van 

Hour. Synop. pi H7,f. ?i>- 17. [SSI. IX TonL SylL Alg. 2; 500. 189 L Cleve in 

Nordensk. Vega Kxped. 3: 507. ISS3. \Volh\ Diat. X. A. pi 44-f- W (not/. 77). 

1892. 

Doth Brun and Habirshaw add to the above list Tnjhfionella acuminata \V, Smith, f 

This is incorrect. Nor can Hahirshaw's union of Synedra praemorxa Fhrenb./ be 

admitted. The measurements of N. marina vary considerably in tho first and fourth 

citations abovt\ the latter being much larger. 

Found at stations 2929, 4516H, off southern California and in Gulf of California. 

Nitzschia insignia Greg. Trans. Micr, Hoc. Loud, n. s. 5: 80. pL J*f 40, 46*- 1857. 

Van Hour, Synop. pi til.f* 1* 1881; Treat. Diat. 39L. pL *i'.f 8351 8H*k 189G. 

01 eve & Grun. Sv. VeL Akad. Handl. 17": 8;i, 1880, De Toni, SylL Alg- 2: 521. 

1892 (not II. L. Smith, Sp. Diat. Typ. no. 349. 1874 =N. scalaris (Fhrenb,) W, 

Smith). 

Pritvhafdia imujniii Kabli. FL Kur. Alg. 1: 101L 18G1. 

tl Van Heur. Treat, Diat. pL hr>.f. 484b, 1896. 

&Sv. Vet. Akad. Handl. 17": 99. 1880. 

''Van Heur. Synop. pL 08.f. £24* 1881, 

^ Van Heur. Synop. pi. 08. f, 1881. 

r\\\ Smith, Synop. Brit. Diat, 1: 36. pi 10. f. 77. 1853. 

/ Fhys. Ahh. Akatl. Wiss, Berl. 1841: pi. 3. VIJ. JL 1843. 
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Nitzschia smithii Ralfs in Pritch. Hist. Infus. ed. 4. 781. Cleve it (irim. Sv. Vet. 

Akad. Handl. 17-: 84. 1880. Gnm. Verh. Zool. Hot. Ges. Wien 12: 5i>4. 1K1>2. 

De Toni, Syll. Alg. 2: 521. 1892. Van Ileur. Synop. pi. 61. f. 4. 1881. 

Pritchardia smithii Itabh. Fl. Kur. Alg. 1: 1 fill 18(54. 

Nitzschia spectabilis W. Smith, Synop. Brit. Dial. 1: 3D. pi. 1 j. f. in;, 185:1 (not 

Ehrenb.). 

Nitzschia insignis tnart/inifera Grun, in Clove & (irun, Sv. Yet. Aka<l. Ilandl. 17-; 

84. pi. (If. 106. 1880? 

Ralfs change*I W illiatn Smith's name N. specfnbiUs In N. smithii because of ttic 

N. spectabilis of Ehrenberg. Then* is no difference between tins and A. insufnii«, I 1m* 

sigmoid shape of the frustules in smithii being a vanishing quantity in many cases 

and of no specif it importance when present. As Grunow saw only the zonal view of 

the last-named synonym above, it remains doubtful whether it was this or A scalaris 

(Ehrenb.) W. Smith. II. L. Smith's type referred to above is misnamed, being a true 

N. scalaris and identical with his type no. 365, except that it is a little smaller, The 

two species which Van Ileurck considers as possible variet ies of N. hmgnk.'' namely. 

N. (ulriatica Grun,,& and N. (arfriaticavar. ?) sjxilliulifi'ro (irun.f are rather varieties of 

N. scalaris. It is more difficult to include with N. scalaris \. (insiynis var. ?) nola- 

bilis Grun., which Grunowft makes an unquestioned variety of the present species. 

It is certain it does not belong here. 

Found at station 2823, Gulf of California. 

Nitzschia pandurilorznis Greg. Trans. Roy. Sue. Edinb. 01: 529. pi. 14. f. 10 >. IS;">7. 

Van Hour. Synop. 172. pi. 6S. J. 1-4 (/. 5-(i doiibtfulj. 1881. Cleve, Hih. Sv. 

Vet. Akad. Handl. 1": 12. 1873. Cleve & Grun. Sv. Vet. Akad. Handl. 17": 71. 

(pi. 6. /. 1)2 ?). 1880. De Toni, Syll. Alg. 2: 501. 1892. A'an Ileur. Treat. Dial. 

386. pi. 16. f. 600. 18%. Wollc, l)iat. N. A. pi. 44. f. .?-4. '■>. 1890. I'ritch. 

Ilist. Infus. ed.4. 780. 1861. 

Tryblianella hit a Wilt. Journ. Mils. Godef. 1: (i(i. pl.S.f. *'>. 1873. Lagers. Bib. Sv. 

Vet, Akad. Handl. 31': 27. pi. l.f. >. 187(>. 

Nitzschia lata Clevis TSili. Sv. Vet. Akad. Handl. 6s: 12. 1878. 

Witt's T. lain is a very much more finely marked variety than (lie lype, other- 

wise quite typical; the form of it which Lagerstedt calls <;var. elegans" stands mid- 

way between it and the type. His superb figure is, like nil his figures in the same 

work, a good approach to the ideal in depicting the diatoms. The N. pumlusifonttis 

nicobarica Grun.'* does not belting to this species, hut is a form of his A", littoruhs, 

which in turn is a variety of Ntryblionella Hantzsch. There is some doubt with 

regard to the two forms of Van Heurck's cited above, which also correspond to Cleve's 

figure, their entire lack of the hyaline area, the so-called '"sulcus," making them 

questionable. Van Heurckf drops them out from the above category. 

Found at stations 2807, 2808, 2823, 2835, 3008 H, Galapagos Islands to Gulf of Cali- 

fornia and Hawaiian Islands. 

Nitzschia plana W, Smith, Synop. IJrit. Dial. 1: 42. pi. U>. j. 114. 1853. Van Ileur. 

Synop. pi. 58./. 10-11. 1881; Treat. Dial. 387. pi. 16./. 60S. 18%. DeToni, Syll. 

Alg. 2: 503.1892. Rabh. Fl. Eur. Alg. 1:153. I8t>4. Cleve & Grun, Sv. Vet. Akad. 

Ilandl. 17-: 72. 1880 (not H. L. Smith, Sp. J)iat. Typ. no. 303. 1874). 

Nitzschia marginuluta <lulyma Grun. in Cleve & (Irun. Sv. Vet. Akad. ilandl. 17-: 

72. 1880. Van Hour. Synop. pi. 58. f. 14■ 1881. De Toni, Syll. Alg. 2: 504. 1892. 

aAan Ileur. Synop. pi. (it./. >, ■>. 1881. 

& Sv. Vet. Akad. Handl. 17-': 84. 1880. 

*' Op. cit. 85. 

d Fenzl, Reise Novara Hot. 1: 97. pi. lA.j. 4■ 1870. 

e Treat. .Dial, 189C. 



MANN—-DIATOMS OF THE ALBATROSS VOYAGES. 381 

It is probable that ihe other forms of (irunow's X. marginulafn also belong to lliis 

species, lie says, regarding its relation to X. pluna, ^Achnlich, abcr mil breiterem, 

stets bis zu den Schaalcncndcn reicbendem fast ganz glattem Mit telraume." The 

specimen found by ine has the <*hara(ieristif*s of both; it has the practically hyaline 

( nil space of (Vrunow's form instead of the irregularly punctule .spare of Sinilh's 

lype, but, ay in ihe latier, Mopping short of ihe apiece instead of exl ending to these, 

as (Irunow points out. There is, therefore, no doubt of this variety of Ar, marginuhiia 

being the same species as A\ pfona; and. as already suggested, it might be well to 

add the other varieties also, li. L. Smith s lype no, 303 is misnamed. It is a small 

variety of A\ thibiu W. Smilh as ligured by t hat aulhor and iw shown in II, L, Smith's 

type nil, 341. 

Found at station 2823, Gulf of California. 

Nitzschia puiictata i \V. Smith) (irun. in Cleve A Grim. Sv. Vet. Akad, Hand], 17-: 

OS, 1880. Van Heur. Synop. 17 L pL >r;7. / 2-3, 1881; Treat Dial, 381, /. it:j7 

pi. /5. f. 49i-4!u\ ISfMi. I)e Tnni, SylL AIg. 2: 496 1892 (not Hail.). 

Tryhlionella punctirta AW Smith, Synop, Bril. Diat, 1: 3(5. pi. 10, f. Ytia' {nut /, 7tia), 

pL 30,/, 2#1. 1853, Kahh. Fl. Kui\ Alg, 1: 148. 1864, 

The specimens found by me have markings nearly as coarsf* as those of N. granuhita 

(irun.;" they, however, have the decided marginal loeuli on the dorsal side of the 

valve and are clear!y in all respects coarsely marked examples of JV. punetata. The 

diatom given this name by L. \\ \ Bailey^ is A hnghttrelhi Killon and has no relation 

with the above. 

Found at slalion 30!*8, off Honshu Island, Japan. 

Nitzschia scabra Cleve in Nordensk. Vega l\x]>cd. 3: ISO. p! 38. /. 73u-h. 1883. 

I)o Toni, SylL Alg. 2 : 532. 181)2. 

My specimen agrees with the above perfectly, except, that the puticla are set wider 

aparl, It luu* the peculiar "shagreen-like appearance" referred to by rieve. It is 

0.183 mm, long, 1 do not favor uniting this with ,V, siijttia W. Smith, although ('leve 

l)ra(*ke|s that name wilb a (pieslion mark. 

Found at station 3090, off Honshu Island, Japan. 

Nitzschia sigma (Kulzj \V, Smith, Synop. Brit- Diat. 1: 39, pi. 13,/. fnS. Priich. 

Hist. Infos. ed, 4. 781. pl,4./.Ji. 1801. Itahh. Fl. Fur, Alg. 1: 150, 1804. < irun. 

Journ. I toy. Micr. Soc. 2: 081, 1879. Brun, I >iat, Alp. 105. pi. o.f, 2-}. 1880. H L, 

Smith, Sp. Dial. Typ. no. 3tt7. 1874, Van Heur. Synop. pi. ii~>. f. 7 -A\ pi. fifi. /. 

1 U. 1881; Treat, Diat. 3%. pi. 10,/. .>>.-5. 1890, Cleve in Nordensk. Vega 

Fxped. 3: 480, 500. 1883. Lewis, Proc. Aead. Phila 1861: 71 1802. De Toni, 

SylL Alg, 2: 530. 1892. 

Synetlra ? stigma Kiitz, Bacill. 67. ph SO./ 14. 1844 ? 

Avtphipleura rigidtt Kutz, BacilL 104. pL 4*/. 30. 1844? 

Amphipleura sigmoitka W. Smith, Synop, Brit, Diat. 1: 45. ph lij. /. 128. 1851 

i not A7. sigma ittea (XHzsch) Smith). 

Xitzfichia (wguillula Sebum. >Sehrift. Phys. Okon. Ges. Konigsh. 5: 53. pL V, / J2. 

18(17: 

X. Kigtnti unguUhthi (irun, in Schneider, Iteitr. K<*nnt. Kauk. 1 Mi, 1878. 

Xiiz&rhitt sigttioi<fau 11 1,. Smith, Sp. Diat. Typ. no. 3(>9. 1874. 

Xitzxvkia hahirshutrii l<Vb.; If. 1,. Smith, Sp. Diat. Typ, no, 340. 1874. 

X. sigmft habirxhtitt it Van Heur. Synop. pi. 4+ 1881, 

Nitzschiu {sigvttt var, ttdUhi Cleve A (Irun. Bill. Sv. Ve(. Akad, HandL 5s: 12, 

pL 3./. M. 1878. Van Heur. Synop. pi. rir'K / .} 1881. I>e Tuni. Syll. Alg. 2< 

532. 1892, 

f/ I j* tc, ci i. 

^ liost. Journ. XaK Hist, 7:314. />/, S. J. 7 1802, 
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Nilzschia (s ujrim var, ?} major Grun.; Van ileur. My nop. pi. (j.i. f, <>. 1881. 

Nitzsdna fxiyma var. ?) IntiuscvJa Grun.; Van Hour. Synop. pi. '>■'>. f. S. 1881. 

I leave out of (ho above list Nnricida law procain pa Khrenb. ,<J here included by 

I)e Toni,l> and Nitzschia claush Hantzpeh'1 placed here by Gnmou-y H. 1.. Smith, 

by changing Am phi pleura sigrnoidea \V, Sinilh, to Nilzschia sitjmoidea has confused 

it with the real Nitzschia aifjmoidca W. Smith/ a diatom that can not be included 

here. Regarding N. siymutella Greg.' I ran nee no reason fur including it here, as is 

done by De Toni and others. There can be no doubt of the X. signm sujmah'Ua 

Grun.,g included above, which is a quite different diatom. 

Found at station 371211, alwmt 100 miles off Oregon. 

SPHINCTOCYSTIS Hass. 

Spkinclocyslut Hass. Hist. Brit. Alg. 1: 431). pi, 10*./. .{. 1845. 

Fnuttulia <1. Ag. in part; Kiitz. 1 inuaca 8: 554. 1833. 

Nariruta liory, in part; Ehrenb. Inl'us. 185. pi. l.i.J. ,i>. 1838. 

1>enlicula Kuiz. in part; Dai ill. 44. pi. ■(. /. UO. 1844. 

tS'urirclla Turp. in part; Ehrenb. Mikrog. pi. l/>A.f. .')<>-■') 1. i854. 

f'yimtfopkuai \Y. Smith. Ann. Mag. Nat. Hist. II. 7: 12. />(. L/. ft-!/. 1851; 

Synop. Hrit. Dial. 1: 3(i. pi. JO./. 'itf-Xl. 1853. 11. L. Smith, The Lens 1; 85. 

1872. Ralfs, I'ritch. Hist. Infils. ed. 4. 793. 18(51. Van lieur. Synop. 1(17. 1881; 

Treat. Dial . 30(5./. Ilii. 189(5. Hrun, Diat. Alp. 9<>. 1880. Do Toni. Syll. Alg. 2: 

598. 1892. 

Although this genus shown close relation to Surirella Turp., and even closer to the 

forms of Nilzschia Haw., which wen* formerly included in Trvblionella \Y. Smith, 
1 »■ J 

its distinctness is generally conceded.'1 

The older name of Hassall is here restored. Smith, in rejecting this name, says: 

1 should have been glad to have adopted Mr. HassaH's genus 'Sphinctorystis.' but 

as this term refers merely to a peculiarity in (lie external form of one .species. 1 am 

obliged to reject, it." If the failure of a name to be accurately descriptive were 

valid cause for its rejection, Smith's substitution would also have to go. 

Sphinctocystis librile (Ehrenb.) I lias*. Hist. Bril. Alg. 1: 43J5. pi. iu>. /. 1845. 

Nnn'mla librile Ehrenb. Phys. Abb. Akad. Wiss. licrl. 1831: 81. 1833; 1833: 2(57. 

1835; Her. Akad. Wiss. Fieri. 1836: 53. 1837; Infus. 185. pi. li.f. JJ. 1858. 

Fmntulia quinquepunclala Kiitz. Linnaea 8: 551. pi. S'. 1833. 

Surirella ftolea lireb. in Hreb. & God. Consid. 17. 1838. kiilz. liaeill. (10. pi. 

67. 1844. Rabh. Sussw. Dial. 28. pi -S.J. 7b r. 1853. Kiilz. Sp. Alg. 34. 1844, 

Weisse, Mel. liiol. A cad. Sci. St. IVlersb. 4; (iliO. pi. i.f. IS. 1805, 

Surirella librile Ehrenb. Mikrog. pi. <>. I.f. li>, pi. ]■}./. .fX. 1854. 

Cymatopleura solea W. Smith, Aim, Mag. Nat. Hist. II. 7: 12. pi. -i./.tt-O. 1851; 

Synop. Hrit. Diat. 1: 3(5. pi. 10. /. 7#. 1853. Pritch. Hist. Infus. ed. 4. 793. pi. U. 

/. /.W (figure poor), pi. lii.f.n. 18(il, Rabh. Fl. Eur. Alg. 1: (50. 18(54. Grun. 

Verh. Zool.-Iiot. Ges. Wien 12: 4(1(5. 18(52. H. F, Smith, Sp. Diat. Typ. no. 114. 

1874. lirun. Diat. Alp. 97. pi. I.f. 10. 1880. Cleve A Moll, type no. 22(5-227. 

Van Hour. Synop. pi. ,r>S.f. 5-7. 1881; Treat. Diat.. 307. pi. JS^b. 1890. 

a Kiitz. liaeill. 102. pi. 4-f- ■'>. 1844. 

i>].)e Toni, Syll. Ale. 2: 530. 1892. 

*" Hedwigia 2: 40. 18(50. 

rfjourn. Roy. Micr. Soc. 2: 22. 1879. 

«W. Smith, Synop. Hrit. Diat. 1: 38. pi. 1,1. j. 104. 1853. 

/Quart. Journ. Micr. Sei. 3: 38. pi. -i. f. J. 1855. 

Q Van Heur. Synop. pi. 66*./. (>. 1881 

A See remarks under (-ymatopleura by \Y. Smith, and by Ralfs in the above citations. 
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Do Toni, Syll. Alg. 2: 599. 1892. Griff. & Ilenf. Micr. Diet. ed. 1, 227. pi. Id. 

f. ,V. 188a. Wolle Diat. N. A. pi. GO./. 1-4. /■/. 1890. 

(fyvut to pleura apiculata W. Smith, Synop. lirit. Diat. 1: ;{7. pi. 10. /. 79. 1853. 

Wolle, Dint. N. A. pi. (iO.f. ,7, 14. 1890, Relloc, Rev. de Comm. 3: 52, pi, 1. f. JO. 

1887. 

Hawaii's writing <»f the species name as X. lihrilix is erroneous. lie evidently 

assumed that Ehrenberg had used the wrong gender of tlie Latin adjective in his 

\'ariml(i Hbnle, and as Sphinctocystis is feminine, he wrote S. I thrills. Hut Ehren- 

berg used the mum Hhrilc, meaning a scale-beam, because of the long, notched appear- 

ance of this specie* when seen from (he zonal side. Klit zing's F. (fuinffiteputidatu 

is a practically indelinahle form as figured and descrihed hy him. but as he refers to 

it under Sunreha solat as (he same tiling, T include i( in III*- synonymy. 

Found at station 2885, off Oregon. 

Sphinctocystis undulata (Ehrenh,) Mann. 

S'urlnila ° inninlatt! Ehrenh. Tnfus. 187. pi. J.!. f. Hi. 1838. 

Sunrella oopliaenn Ehrenh. Phys. Abh. Akad. Wiss. Herl. 1841: 130. pi. 1". /. 1. 

1S4S. 

Drntinila imdnlata Kiilz. Uacill. It. pi. .i.f. fiu. ]X44. 

Surirt'Ua elliptica lireb.: Kiitz. liacill. (it. pi. 4S.f. 4S. 1844. 

Surirella undulata Ehrenh. Phys. Abh. Akad. Wiss, lierl. 1847: 442. 18 HI; Mikrog. 

pi. 1/. f. •?■), pi. IT. f. 1!1, pi, ,i,riA. I 'll. f. !■> 4<>, pi. 17. I. /. 4o. 1854. 

Surirella oiiiwi Xaeg.; Kiitz. Sp. Alg. 889. IS 19. 

Cyvmtopleura hibemiat W Smith, Ann. Mag. Nat. I list. II. 7: 1:1. pi, .7. /, 14, 1851; 

Synop, lirit. Diat. 1: 37. pi. 10. f. St. 1851. Van Ilenr. Syriop. pi. r>S>. f. 3-4. 

1881. II. L, Smith, Sp, Dial. Typ. no. IIX. 1874. Ilabli. Fl. Kur. Alg. 1: (il. 

18(14. De Toni, Syll. Alg. 2: li(X). 1892. 

('tfmatopleura rllipltnt W. Smith, Ann. Mag. Nat. Hist. II. 7: IX. pi. i. f. 10-11. 

1851; Synop. Bril. Diat. 1: 37. pi. 10. f. son c. 185:}. Kahh. Fl. Eur. Alg. 1: 

89. I8(i4. Van Hour, Synop, ION, pi, t -}. 1881; Treal. Diat. 307. pi. 14. 

/.-fSOb—fSlh, pi. il./.Sii.i. 189(i. Pritch. llisl. Infus. ed. 4. 793. pi. It. /. 14U, 

pi. 16. f. 7-8. 18(>1, lirun, Dial. Alp. 90. pi. i.f. fd. u.f. /.;. 1880. Gnm. Yerli. 

Zool. Pot. <Jes. Wien 12: -IfiX, pi. 11. J. 11. 1802, II. L. Smith, Sp. Diat. Typ. 

no. 112. 1874. De Toni, Syll. Alg. 2:598. 1892. (JrilT. A Henf. Micr. Diet. ed. 

4. 227. pi. If!./. 44 1883. Wolle, Diat. N. A. pi. m.f. .r,-7. 189(1. Clevr A Moll, 

type no. 2, 4, 1112 

Sunrella undaia Elirenb. Mikrog. pi. I.f. 40, 41. 41*. 1854. 

Surirella pllcutft Ehrenh. Mikrog. pi. /•>.!. f. .r><). /. .■»/«-/#. 1854. Weisse, Mel. Diol. 

Acad. Sci. St. Petersb. 5: 107. pi. i.f. in. 1805. 

(.Jymatopleura nobilia Hantzseh, Hedwigia 2: 30. pi. (i. f. 1800. 

(■ymatopleura hibemica rhombica Chase; De Toni, Syll. Alg. 2: 001. 1892. 

This long list of synonyms might be increased by ('\jumtopleur<i arupihifa Grev." 

It stands midway between this and the former species S. I'thrUe, the form variety of 

the latter called (\ apitulata being very close to it. 

Found at station 450511, near Santa Cruz light-house, Motiieivv May. ('at. 

SURIRELLA Turp. 

Surirella Turp. Mem. Mus. Paris 16: 3(51. pi. l.r>. f, 1 7, 9-10, 14. 1828 (exclusive 

of the other figures'1. Ilabli. El. Eur. Alg. 1: 9, 51./. 14. 18(54. Pritch. Hist. 

I nfus, ed, 4. 794. 1801. W. Smith, Synop. Itrit. Diat. 1: 30. pi. S !>. 1853, Vail 

Heur. Synop. 186. pi. 71 -74. 1881; Treat. Diat. 308./. 140. pi. 14-1.1. 1890. lirun, 

Dial. Alp. 97. 18X0. Casfr. Rep. V'oy. ( hall. Hot. 2; 59. pi. in. 18S(i. 

"Trans. Micr. Soc. Loud. n. s. 10: Si), pi. U.J. /. 1802, 
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Sitriraya Turp. TIanst. Hot, Abhand. 3: 107. 1871. DpToni, Syll. Alg. 2: 5(>7. 1802. 

No villa llcil>. Krit. Overs*. Danske Dial. 24. 18fi3. Cleve, Hih. S\\ Vet. Akad. 

llawll. 1": II. J87:i. 

Stenopterobiu liroh,; (irun. in Cleve, Of v. Kgl. Yet. Akad. 38M): 7. 1SS2. Moll, 

type nnfs. 2. 5, 15, as submenus. 

Phufiodiitntii Grun. Mo. Micr. .Jouni. 18: 172. pi. 194- f■ H-Uu-h. IS77 ui. Schmidt, 

AI pi. .if/./, t. 1877). 

Nae'uuln Bury, in part Ehrenb, Infus. I8(i. pi, !-}./. J J. pi. ,!Lf. /•>. I KM. 

Mtf:schia llass. in part; Kiitz. Jim-ill. (SO. /)/. .i.J. t>i. IXIII 

(\xronris IChrenh. in par I; (iruti. Verh. /fool. Hoi, <ies, Wieit 12: 4 "id. pi. !)./. 10. 

I8IS2. 

William Smith in (Iis< nissithe relations of this genus, considers it to he close to 

those robust forms of Xilzschia which he calls Trvbliunella; its nearer admitv is, 4- T fc- 

however, rampylodiscus Khrenb., from which it differs simply in tin* circular outline 

and uniform saddle shape of the latter. These differences are so constant that ail 

unnecessary loss to cla^silication would result from uniting I he l wo genera. The 

nearest approach to an intermediate form is to be found in Svritrlhi ajdralw Kiitz. 

(CfuuptjlodixcitN xpiralLs (Kiitz.) \\\ Smiths). The genus lias a more remote resem- 

blance to Sphinctocystis Mass, ((^ftiiatoplennt \\\ Smil.h), hut except in a frw forms 

no confusion can a rise between the two. 

The separation of the greatly elongated forms into the genus Stenopierobia of the 

kidney-shaped sports into the genus Plagiodiscus and of the forms showing a we<lge- 

sliaped appearance1 from the zonal side into the genus Xovilla are utterly useless 

distinctions. The al tempt of Plit/.er and Pe Toni to change the name into Kurirava 

so as 10 make il fil heller ihe name of the French physician, Doctor Suriray. in whose 

honor Turpin formed the1 name, is inexcusable, as Turpin had a right to call his genus 

whatever name he wished. 

Surirella bifrons Khrenb, Phys. Abh. Akad, Wiss. Herb 1841: 3K8. pi H. T"./, /T7 

pi J. ///,/. J. IH43; Mikrog, pi 14. f H(l pi /;S, - I. /. .J6\ li.f 17 i pi 7\ /./. -J 

and pi 7, III. . I * /* 17 JO are iudeterminale). IS54. Schmidt, Atlas pi /. 

li) /J, pi itJ.f fi (unnamed), pi *H.f. 1 J. IH75; pi v. /, <*»' 10. 1!XM. (Jriff. & 

J lenf. Micr. Diet. ed. 4. 74<i. pi 17. f ISS;i, Kutz. Pacill. <>l. pi ?./> ioM pi 

JS.f. IS44. Itabh. Siissw. Dial. ), pi. H.f JL 1K7>;5, 

Ntivintla Itifmns Fhrenb, Phys, Abh. Akad. Wiss. Berl. 1832: 259. 18X4. Her, 

Akad. Wiss. lierb 1836: M. ]K;i7; Infus. 1 st>, pi ;;, [S;iS. 

SunrtUu UU(riuta llrch+ ( onsid. I>int. W. pi 7. lS^S. 11 ass. Hist. Brit. Algae 4XS. 

;>/. iH*.f< /. lK4o. W. Smith, Ann. Mag. Xat. Hist. 11 7: 8. pi i. f. 1. JS51; 

Synop. lirii. Dial. 1:30. plt\tf.fy7, IS5:}. (irun. Verb. %(%»[. Hot. (1 (*s, Wien 

12: 454. pi UK f 7. 18(i^. Rabh Fl. Fur. Algt 1: St, 5S./, I ib <\ lS(i4. Pritcli, 

Hist. Infus. ed. 4. 704. pi. Iti.f. JO I#61. S< hmidt. Atlas />/. JJ.f 1H 14- 

1875, II L. Smith, Sp. Dial. Tvp. no. 514. IN7 4, I Irun, Diat. Alp. 01). pi f. 3 

(not f pi. IK f 17. I^SO. Helloc, Itev. de (1onun. 3: ;VJ. p}. H.f. /A. ISM7. 

Van lleur. Synop. ]Hti. y>/, 7J. j\ 1 H. 1881; Treal. Diat. SISS-IMii)./, 1J0, pi 

f £75. 1K!)«, 

tVurimtpi biwriata Breb,; DeToni, Sylb Aljr, 2: 5G7. 

Kutzin^t Oriflith and Ilenfrey, and Itnbenhorst have rightly united S. hifrtms and 

hi&rritita under the former name. Most authors give pre fere n<*e to Bresson's 

name, though nearly all except Schmidt in his Atlas recognize that the two are synony- 

mous. Fibrenberg s name, accompanied by a clear diagnosis, is prior to that-of Hreb- 

issoii. It is found in the volume* of the Ahhandlungcn for which is dated 1S;J5; 

but on the fascicle in which it occurs is printed, "<ielesen in <ler Akadt»mi<» der 

Wissenschaft am 2 Juli 1832, revidirt und miteinigen Zus-il/,en gedrnckl im Mi*i !S:M." 

I^oliihI at station ;HI07t liering Sea. 

" \\. Smith, Synop. Brit. Diat, 1: 2\K pi 7.f ,7f. 
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Surirella fastuosa Ehrenb. Ber. Akad. Wiss. Berl. 1840: 214. 1841; Phys. Abh. 

Akad. WisH. Berl. 1841: 388. pi. 2. IV f. 7. 17./. 14, pi. 3. VII. f. 1112, 1843. 

Kutz. Bacill. 62. pi. 2X.f. t'.hi d. 1844. W. Smith, Ann. Mag. Xat. Hist. II. 7: 

10. pi. 4./. 4. 1851; Synop. Brit. Dial. 1: 32. pi. 9./. 66. 1853. (ireg. Quart. 

Journ. Micr. Sri. 3: 40. pi. 12. 1855. Moeb. Diat.-taf. pi. ■'>./. 12, pi. 44. f. 1. 

1890. Pritch. Hint- Infus. ed. 4, 797. 1861. Rabh. Fl. Eitr. Alg. 1: 58. 1804. Jan. 

<5c Rabh. in Rabh. Beitr. 1: 13. pi. J. /, 1.5. 1863. Jan. Abh. Sehlcs. Cos. 

Vaterl, (lull. 1862-: 14. pi. lA.j. 47. 1862. (Jrun. Verb. Zool. Bat. (?es. Wien 

12: 461. pi. tt.f. 11 (/. 12 doubtful). 1862. (5rev. Trans. Micr. Sue. Loud. n. p. 10: 

J8. pL.i.f. 1. 1862. Vim Ileur. Synop. IXX. pi. 74. f. IS. 1881; Treat. Dial. 372. 

pi. 14. J. 1896. Paul. Ir. Hiwill. Ung. 2: 7J. 188!); 3: pi. 41. J. 4.50. 

1893. Schmidt, Atlas pi. .j.f. 1 2, <V, pi. f>. /. 7-1.5, pi. 1!>. f. 7. S, 12, 14, pi. 

20. f. 1. 1875; pi..56./. 7. 1877; pi. 206. f. 1 11,21. 1897. Tniun, Anal. Soc. Espan. 

Hist, Nat. 14: 76. pi. .5./. 11-12. 1885. Woile, Dial.. N. A. pi. 5.5. f. 5 (not pi. 52. 

f. 10). 1890. 

Surirella lafa W. Smith, Synop. Brit. Diat, 1: 31. pi. !),/. 61. 1853. Van Ileur. 

Synop. 188. pi. 72. f. 17. 1881. Rabh. Fl. Eur. A lg. 1: 59. 18(14. Schmidt, Atlas 

pi. 1. 1874; Jahresb. Komm. Dent. Meere 2: pi. 4.f. V (3 fig.). 1874. 

Surirella hohenackerii Rabh. Jledwigia 1: 103. pi. 14. J. 2. 1859. 

Surirella amenta Schmidt. Atlas pi. 4■ f. 1 2. 1875. 

Stiriraya fastuosa Ehrenb.; De Toni, Syll. Alg. 2: 582. 1892. 

This diatom is one of the commonest, of the genus; at the same time it is very vari- 

able. In consequence of both facts it runs gradually into a number of other species, 

so that the list of synonyms i>ivoti above could be easily increased. ! have confined 

myself to evident cases of identity, as the specific lines here are most difficult to Jix 

with exactness." 

Found at stations 2807, 2808, 2823. 2923. 2929, 2635TI, 36K8II, (ialapagos Islands 1o 

central California and Okhotsk Sea. 

Surirella formosa Cleve, Hih. Sv. Vet. Akad. TIandl. 18': 17. pi. 4.f. 49. 1881. 

Schmidt, Atlas pi. 20.5. f. ,s'. 1X97. 

Suriraya formosa Cleve: De Toni, Syll. Alg, 2: 5X4. 1X92. 

My specimens, which tire exceedingly abundant in ihc one dredging mentioTied, 

differ from Cleve's figure and description in some important particulars. The mark- 

ings are much more elaborate than lie indicates, which may have been due to inade- 

quate material, as he says his form is ''very rare. The border of my specimens is 

much narrower and more strongly ribbed and is without the beads. The branching 

of the forked tips on the inner side of the row of processes with swollen ends is more 

pronounced. There are other minor differences but not. sufliricnt lo indicate a new 

species. The great points of resemblance are the swollen processes and the ring of 

beads in the otherwise hyaline central area. 

Found at station 2807, (ralapagos Islands. 

Surirella patens Schmidt. A this pi. 4-/■ if}-17. I S7-r>; pi. ,5(1. f. 10-11. 1877. Jan. 

Diat. (ia%. Exped. pi. 21. j. 2S 2'.). 

Snriruyu jHitmx Schmidt; De Toni. Syll. Alg. 2: 51)7. 1X92. 

This diatom is of the N. fdxtuoxu type, but hardly near enough to be united. To 

the above references might be added the unnamed figures nf Schmidt and Janiscli.6 

Found at station 2807, (Ialapagos Islands. 

Surirella robusta Klirenb, Her. Akad. Wiss. 1'erl, 1840: 215. 1X41; Mikrng. pi. 

16A.f. 44; pi. 17. I.f. 14; Il-f- l>{pl- 11 •41 and pi. 16. III. f. 41 indetermi- 

nate). 1851. Kiitz. liacill.61. IS 14. Pritch. Hist. 1 nfus. cd. 3. 795. 1861. Schmidt, 

" Cf. Schmidt, Alias pi. 4 1X75. for illustration of this di(li<*ulty. 

b S<hmidl. A tins pi. .56./. it. IN76. Jan. Diat. (iaz. Exped. pi. 21. f. 40. 
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Atlas pi. 22. f. 1875. Van lie nr. Synop. J87. pi. 71. f. 1, 2 (exclusive of 

variety). 1881; Treat. Diat. 371. pi. 12./. 577 (exclusive of variety!. 1890. 

Suriraya robunta Khrenb.; DeToni, Syll. Alg. 2: 571. I8i)2. 

&'urirdla nobilis W. Smith. Synop. Hrit. Diat. 1: 32. pL S.f. (U. I853. Rabh. 

Fl. Knr. Alg. 1: 55. 18(i4. Pritch. Hist. Infns. ed. 4, 705. IMC I. (irun. Verh. 

S5ool. Hot. (it's. Wien 12: 45(i. 18(52. 

Surtrtlla aplenditht W. Smith, in Ann. Mag. Xat. Mist. II. 7: f). pi, ,1. 1851 (not 

f. 2; not. Synop. Hrit. Diat. 1: 32. pi. S.f. C>*. 185;}; nol. Khrenb.; not Kiitz.). 

Surirflln ralidu Schmidt, Alias pi. /'. ,i. 1875. 

Van TIeurck unites X. x plaid i<la Khrenb. with the above, and also S. trnern Greg. 

Both of these I consider dislind. as do De Tniii ami others. Schmidt gives his name 

ralitlu, though expressing doubl of its not being a variety of X. robiwla. Despite 

his very assertive specific name. 1 think the doubt is well founded. It is the variety 

most, common in the following dredging. 

Found at station 2871, off Washington. 

CAMPYLODISCUS Ehrenb. 

Cnmjyijlofliiictis Ehrenb. Her. Akad. Wiss. fieri. 1840: 207. 1841. Rahh. Fl. Eur. 

Alg. 1: 45. 1S()4. Pritch. Hist. Infns. ed. 4. 7H8. I8(>l. (irun, Verh. Zool. Hot. 

(Jos. Wien 12: 431. 18(i2, Van Heur. Synop, 1"': 18!). 1881. Castr. Rep. Voy. 

("hall. Hot. 2: (i2. I88(i. De Toni, Syll. Alg. 2: (X)3. 1802. Kug. & Pr. Pflanzenfam. 

ln>: I4li./. 207. IK'Ki. 

Coronitt Khrenb. Her. Akad. Wiss. Ilerl, 1840: 2(H). 184 I, as snbgenus. 

CuUidim-us Rabh. Siissw. Diat. 12. pi. .1. 1853. Prilch. Hist, Infns. ed. 4. 802. pi. S. 

f. 60. 18(11. 

Stirin-lhi Turp. in parl; Hrun, Diat. Alp. 101. pi. I.f. 16-17. 1880, 

Campylo discus concinnus (irev. Trans. Micr. Hoc. Loud. n. s. 8: 30. pi. l.j. 2. 18(50. 

Schmidt, Atlas pi, 1 S.f. Jii 17. 1875; pi. !>. 1877. Pritch. Hist, Itifus. ed. 4. 

8(10. 1861. 

('amptjlodixntst -mnnjlnnhis Jolmst. Quart. Journ. Micr. Sci. 8: 13. pi. i. f, 11. 18(50. 

("irev. Trans. Micr. Soc. Loud. n. s. 8: 30. pi. 1. / 2. I8(i0. Moeb. Diat.-laf. 

pi. ■}(>./. 2. 18i)0 I not Khrenb. 18-15), 

('ampiflodiiti'ux itnprritdi.t (Irev. Trans. Micr. Soc. Lond. n. s. 8: 30. pi. I.f, S. 

1800 (7). 

VampylodisvHn liiu alas (irun.; Schmidt. A tins pi, IS. J. IS, 1875. 

Campy Iodise us sawornsis (irun.; Schmidt. Atlas pi. /.■>./. l$-2(i. 1875. 

CampijlodisfiiK rri'brtToslntifS (irev. err. det. Eulen.; Schmidt, Atlas pi. 15.f. 16-17, 

1875. 

My specimen agrees perfectly with the figures by Schmidt, named by Eulen stein 

u C. errbrrenfttttfus (irev," This identification is false, as can be seen by comparing 

with (Jreville's original figure and description." (ireville recognizes the probability 

of this species being identical with Johnston's (\ viuriiinatim, and he so names it in 

his illustration. The identity is a fact, but Johnston's name is inadmissible, having 

been preempted by Khrenberg'' for a quite different species. 1 am nol satisfied 

with making the above species synonymous with (', imperialist (irev.. as is done by 

De Toni.^ (i re vi lie's figure and description show marked differences, especially in 

the border. Hut whether synonymous or not, De Toni's selection of the name imp<t- 

ialis is wrong, as both the above name and that, (if Johnston hold priority. De Toni 

"Trans. Micr. Soc. Lond. n. s. 11: 14. pi. I.f. 18G3; also Moeb. Diat.-taf. pi, 49, 

f. (i. 1890. 

b Her. Akad. Wiss, Hurl. 1845: 302. ]S4(S. 

c DeToni, Syll. Alg. 2: (iOS). 1892. 
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also includes (\ mdiutns betid.-Fort.," a diatom Hint does not in the least resemble 

this species. 

Kound at. station 2923. off southern California. 

Campylodiscus ecclesianus Grew Quart. Journ. Micr. Sci. 5: 10. pi. /. .0. 1857. 

Pritch. Hist. Infus. ed. 4. 801. 18(51. Schmidt. Atlas pi. 16. f. $-11, pi. 17. j. 16. 

1875; pi. SOS.f. J. 1897; also pi. 16. f. -i,.0 i unnamed). 1875. Moeb. Dial.-taf. pi. 

11, f. 1800. Pant. Reitr. Hacill. I'lig. 1: 40. pi. ;i. f. ■Jti, 1886; 2: 71. 1889. 

De Toni, Syll. Alg. 2: 623. 189-1. 

Cawpijlodixnis fcncatnitiis Grew Quart. Journ. Micr. Sci. 0: it, pi. 1857. ? 

Mocl>. Piat.-taf, pi. II. f. 4- 1890. Grtin. Verh. Zool. Rot. Ges. Wien 12:433. 

1862. PriIt'll. Hist. Infus. ed. 4. 801. 1861. 

CampyhdisciiH ralxnhorstii Jan. in Rabh. Ikitr. 1: (J. pl.l.J. (1-7. 18(511. Schmidt, 

Atlas pi. J J.f. 14-i't. 1877. Grun, Verh. Zool. I tot. Ges. Wien 12:435. 1862. 

Cam pyhxli&cns unssjlot/i Deby; Kricke. Yerzeich. 23. 1902. 

CampijUnUxvua tamotilcs Peby; Fricke. Yerzeich. 23. 1902. 

Although specimen of this species do show something like the "foursquare win- 

dows" mentioned )>y (ireville in his description of ('. fan utrnfiiN.1' it is difficult to 

believe that (ireville was misled by an illusion of two superposed valves and gave a 

name to that illusion when he had both forms before him; especially as he describes 

the border of C. frnwlrutiw so differently from that of <arlrsimmn, and dial. too, 

in a way that could not result from two superposed valves. For in /nicstrafus it 

is of narrow continuous costae. while C. tcch'statms has a strong double row. How- 

ever ingenious this deduction of Greville's mistake is. 1 am not at all certain it is 

correct. 1 have, therefore, left the name as above, whereas if the two be actually 

synonymous the first-mentioned name. ('. ft ncslmhix, should be used. 

The form found by me has the lines of the central area so very faint that they are 

practically invisible; a variation somewhat like that shown in another figure by 

Schmidt.r 

Found at station 451611. Gulf of California. 

Campylodiscus galapagensis, Mann, sp. nov. Platk LI, kh.ihk 3. 

Frustule comparatively flat, the double bend of the valves, characteristic of the 

genus, being considerably below the average; rim divided into compartments by 

verv thin cross septa formed by continuations of the sides of the costae, the cost a e 

making a double ring within the rim; the compartments of the rim thus being of the 

same width as, and continuous with, tin; costae; each compartment ornamented with a 

stout process projecting inward from the outer margin or edge; within the rim or border 

two rows of i ostae; outer row consisting of smooth, large costae. three times as long 

as broad, their outer ends being slightly notched, their inner ends rounded; costae 

of the second row continuous (not alternate) with those of the outer row and of about 

the same length, partly cleft, however, or in some cases wholly divided longitudinally 

by a thin median line, so that they appear to be double the number and half the 

width of the costae of the outer row; central area large and marked, first, by a few 

shadowy indistinct, radiating lines, and, second, by a single row on each side of large 

oval beads, irregularly placed, but generally parallel to the margin. 

Diameter of valve, 0.19 mm.; width of costae at margin. 28 in 0.1 mm. 

Type in the I . S. National Museum, No. 590155, from station 2807, Galapagos 

Islands, April 4, 1888; 812 fathoms, bottom of Globigeriua ooze and coral mud. 

There is enough similarity between this and C. prram plua Cleve.d to note here 

the possibility of the two being the same; especially as Cleve's form was also found 

"Mem. Soc. F.inul. ST. Hrieuc 48. ]>!, f. .07. 1879. 

'> Cf. also Schmidt, Atlas pi. !(>./.<s'. 1K75. 

<■ Op. cit. pi. 17. J. 10, 

d Sv. Vet. Akad. Handl. 18*': 17. pi. j.f- 1881. 
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al the Galapagos Islands. If this be the rase, my name must give way to Clove's. 

Hut if his poor figure and monger description arc to be trusted, the double row of 

eostae lire not present and the ornamentation of 'be border is totally different. Cleve 

remarks that bis form is perhaps a variety of ('. ecclcsiatuts Grew, and refers to the 

double row of alternating cosine in the latter. It will be swu that the costae in mv P1 v1 

form are not nltenuitimj and are of very different construe!ion. They are also rela- 

tively much stouter than Cleve's, there being 2S in 0.1 mm. on a valve with a diam- 

eter of 0.19 nun., whereas Cleve's has 4ft to 5ft eostae in ft.I mm, on a valve with a 

diameter of ft. 12 to ft. 16 mm. At any rale, this form needs to he accurately defined; 

and I therefore figure and name it. subject to the foregoing remarks. 

Campylodiscus horologium Williamson. Ann. Mag. Xal. Ilisl. N. 1: ;121. 1848. W. 

Smith Synop, Brit.. Diat. 1: 28. pi. 0./. 51. 1853. Pritch. Ilist. Infus. ed. 4. 

799. 18(51. Grun. Verh. Zoo). Hot. Ges. Wien 12: 437. 1862. Schmidt, Alias 

pi. 17./. 17. 1875; pi. 51./. 7. 1877; pi. 207. /. 23-25. 1897. Dc Toni, Syll. Alg. 

2: (5 Mi. 1X92. 

Campylodiscus mediUrrmuus (Jrun.; Clove & Moll, type no. 154. 1878. Cf. also 

Schmidt. Atlas pi. 17. f. 7. 1X75. 

('tun pylodisciix pjilztri Schmidt. Atlas pi. 77./. 5 6. 1S77. 

C'tniipylfMlifk'Hit Icpuhts Castr. Rep. Voy. ('hull. Hot. 2: &S. pi. 11, /. 7. J886. 

Campylodiscus orbicularia Castr. Rep. Voy. Chall. Hot. 2: (i4. pi. 16./. 10. 1886. 

Schmidt's ('. pjitzcri is a slightly more robust, but unimportant variety of the above. 

Found at station 3696, off Honshu Island, Japan. 

Campylodiscus kinkeri Schmidt. Atlas pi. 207./. 1H. 1897. 

This species is closely related to ('. trbtmpham Schmidt," and ('. brufhturlliiOrun.;^ 

but. these two, together with several other named forms, are certainly varieties of (\ 

and u la tun <irev.(' Iti the case, however, of V. kinkrri there is a massiveness in the 

large double row of cost a e and a distinctness in the border which lead me tenta- 

tively to classify my specimen as above, the agreement with Schmidt's figure being 

exact. 

Found a I station 292ftH. Hawaiian Islands. 

A similar torm from station corresponds exact Iy to crosus Castr.but both 

that and my form are inner or eroded valves of some of I he foregoing. 

Campylodiscus latus Shadh. Trans. Micr. Soc. Lotid. n. s. 2: Hi. pi. !./. i.i. 1854. 

Mocl). Dial -taf. pL.i.f. li. 189ft, Grun. Verh, Zool. Hot. ties. Wien 12: 1S6. 18ti2. 

Schmidl, A (law pi. IS./. 21-22. 1875; pi. 207./. (>-11. 1897. Dc Tnni, Syll. Alg. 

2: Iil7. 1892. 

Campyloiliscits nmbvjuns Grev. Trans. Micr. Soc. Lond. n. s. 8: 111. pi. {./. 5. 18li0, 

Moeh. Diat.-taf. pi. -iu./. 5. 1890. Schmidt, Atlas pi. IK./. 2$-26. 1875; pi. 51./. 

}■'). 1897. Priteh. Hist. Infus. cd. 4. 801. 1861. 

Catiipylodiscits amtvjitus Schmidt, A this pi. IS./. 19-20. 1875. 

Ca in pij h>d isc us (teimtlus Sell mid t, Atlas pi. 207./. 12. 1897. 

The specilic identity of (be above four forms is unquestionable. 1 do not, however, 

see the necessity of adding to this list rentralu Greg/ or the lung and dissimilar list, 

by Lcudugcr-Fort morel / which De Toriff looks upon as also synonymous. It may 

be tluit an examination of (he diatoms themselves would show such identity in some 

"Schmidt, Atlas pi. 15./. 4, -5. 1877. 

''Schmidt., Atlas pi. 15./. 6, 7. 1877. 

c Quart. Journ. Micr. Sci. 11: 229. pi. 0./. A. 18(>:i. 

^ Castr. llep. Voy. Chall. Hot. 2: pi. 11./. 5. 18Ni. 

e Trans. Roy. Soc. Edinb. 21: 501. pi. 11./. 51. 1857. 

/Mem. Soc. Emul. St. Hrieuc 44-46. 1879. 

tfiSyll. Alg. 2: 617. 1892. 
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of these forms, for Lend uger-Fort morel's drawings in this work arc not very accurate: 

but the drawings, judged in the light ojf tin1 descriptions, arc certainly not all of one 

species, and, so faras it is possible to make out, none of them belong here. 

Found at station 2920H. Hawaiian Islands. 

Campylodiscus noricus Ehrenb. Ber. Akad. \\ iss, Berl. 1840: 205. 1841; 1845: 

!54. lS4ti, Itabh. lledwigia 1: 52. pi. u. f. f, 1854. Kutz, liacilh 50. 1844. 

cd, :i. 799. 18HL Grun. Verb, %W. Jim. (ics. Wien 12: 4:i8t pi. it)./. .}, IS02. 

Schmidt, Atlas pi. ,7 J. /. S. 1877. II. L. Smith. Sp. Dial. Typ. no. fj4. 1874, Van 

Heur. Synop. pL 77. f. 4 ii, 1881, St rose, Ba<*illarienlager Ki. pL L /. 40. 

1881. Pant, lieitr. Bacilb l ug. 3: pi. 1 i. f. //J. 18ft}, De Toni, SvlL Alg, 2: 

027. 1892. 

Ca/n pylodiscus kihcrnicn.s Ehrenb. Ber. Akad, Wiss, Berl. 1845: 154, 1846; Mikrog. 

pl. lf>A.J\ 9. 18-54, Fritch, Ilist. Infus. cd. L 799. pi. 4-f. <tS. 1861. Schmidt, 

Atlas pt. *55. /. U-H>. 1S77. Van. lleur. Synop. 190. pL 77,/, 4. 1881. Virun. 

Verh. Zool. Bot. (lest Wien 12: 4:19. 18M2. 

Camptflodiscus cosiahts W. Smith. Ann. Mag. Nat, Hist. II. 7: li. pL l.f. 1. 1851; 

Synop. Brit. Dial. 1: 2!!. pL G. f. .5^ 18-">;V (iriff. & Henf. Mirr. Diet, ed. It. 

pL U.f. 1875. (irun. Verh. Zool. Bot. (!cs. Wien 12; 4:19. pi, !**./. 18(12. 

lledwigia 2: 29. pi. Ji.f. I J. ISfiO, 

SurireUa norica Kiitz.; Hhiil Dial. Alp. 101. /)/. /./. lfi-1'7: pi. 4<K 1880. 

Grunow'1 claims tlial ( . noricus Ehrenb. can be provisionally held separate Ironi 

f'\ hibemicffx IChrcnb. because of its more numerous and more delicate ribs. This is 

hardly to be conceded. On the same basis (lie specimens I have found could be 

constituted a separate species. They correspond closely to Pantorsck's figure ^ in 

having the eostac delicately striated with soft, wavy lines, broad at. the margin and 

narrowing to a thread at the center; and especially in all reaching the center, so thai 

tlie central hyaline spare, like an obscure square, is obliterated. 

Found at station 3(^511, Bering Sea, 

Campylodiscus taeniatus Schmidt, Alias pL IS75; pt.M.f. 1. IS77. De 

Toni. Syll. Alg. 2; <>2:1, 1892. 

Two varieties, even more contrasted than thusr iigured by Sahmidl, were found by 

me; the first without a prominent row of beads bordering the inner line of the brsl 

ring of eostac, from station :Ui98, and the second with such a row. two beads to each 

cost a, from station 2920 H 

Found at stations ;i(>98 and 292011, off llunshu Island, Japan, and Hawaiian Islands. 

XANTHIOPYXIS Ehrenb, 

Xanthiopyxis Ehrenb. Ber. Akad. Wiss. Berl. 1844: 273. 1845; Mikrog. pi. ,i4. A VII. 

/. 11. 1854. 

As was stated under rhaetocerosT this genus is invalid, being made up principally, 

if not wholly, of internal eases from the frustules of Chaetoreros. It is placed here 

merely to enable the reader to trace the following widely figured form, as it occurs 

abundantly in the hydrographic soifndings mentioned. 

Xanthiopyxis oblonga Ehrenb. Mikrog. pi. JJ. XVII. f. 17. 1854. ( leve, Juurn. 

Quck. Micr. Club II. 2: 175. pL 13. f* 18. 1885. 

LithoHlylidium hirtum, Ehrenb. Mikrog. pL 44* VILf, Jo, 1854. 

Xanthiopyxis pandwriformis Pant. Beit r. Bacill. ling. 1: 4:% pi, 7. 188(>. 

Found at station 4029111 Bering St^a. 

"Schmidt, Atlas pL -v)./. f' W. 1877. 

^ Pant. Beitr. Bacill. I ng. 3: pi. 14-J". 189:L 
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DATA OF THE STATIONS AT WHICH DIATOMS WERE COLLECTED 

BY THE ALBATROSS. 

HYDKOfiKAl'lIlC STATIONS. 

All stations marked ft'' are hydrograpliic soundings; nil oihers urc regular 

dredging and trawling stations. For complete list of stations to 1!WH) with da til see 

Report of the 1*. S. Comm. Fish. 1900: 387-562, 1901. 

Use is made of the following abbreviations of terms expressing eharaeters of 

bottoms, with a few names of instruments: 

likT,,. . „ Mark. 

l>r_..... brown. 

brk broken, 

bu blue. 

c clay, 

eo coral. 

rrs coam\ 

dk dark, 

fne fine. 

g gravel. 

glob globigerioH* 

SI a- | 

tion. 
Date. Locality. 

pn.,,., .green. 

gv gray, 

lav. lava. 

If light. 

in mail. 

oz ooze. 

p pebbles, 

part par tides. 

r rock 

s sum), 

j>\\ shells. 

i f ^ 
r c ' ~ ■ 

5 w 

I 

5 t 

t: - — , 
3 2, o ^ 1 

A 
v d + 

| ^ 

sp specks. 

vol volrame, 

\vh while. 

yl , .yellow. 

L, B, T targe Itoum trawl. 

S. 13 > T. .... .small l>eam trawl. 

S' Tnr S-foot Tanner l>eam 

trawl, 

K. D rake dredge. 

Kind of bot- 

tom. 

Remarks. 

22*7 f1 

24V851I 

>*mu 

2m: 1t 

2<%H|| 

2mm 

2U91ii 

2liSM f 1 

mm\ 

24 mi i 

2707H 

274^11 

277411 

277511 

2774X1 

2H44I1 

2*481I 

2H5111 

291311 

2^)1511 

291011 

29171[ 

291911 

29201 1 

29211J 

2922 H 

2995H 

299011 

2998!I 

2iHWU 

300011 

300in 

300711 

3U08I1 

3000H 

3010II 

301211 

3013U 

3015H 

301811 

3190II 

319111 

31921I 

May 23 

1S90. 

Lni. A'. 
Q t ft 

Lotia* It' 
■0 / ft 

54 23 15 nwt 3(1 

2^1411 Sept. 25 39 J2 If) 123 50 ,31 

1X91. 

21 Win Oct. It 30 44 40 122 0W 30 

.. .do  

.. .do  

Oct. 12 

.. . do... 

., .do .L, 

,..do ... 

_..do ,.. 

..,do ,.. 

(let. 13 

.,.do .., 

Oct. 23 

...doT.. 

.. do. r. 

.. .do ... 

...do.. r 

Nov. 13 

Nov. 14 

,. .do 

Now 20 

...do.,. 

..do... 

Nov. 21 

. .do . _ . 

, .do ... 

.. do ... 

_.do... 

Dee. 5 

. .do 

. .do ... 

. Ala 

. .do.... 

. .do.... 

Dec. 12 ! 

.. do.... 

, .do  

. .do  

. do„. . 

...do,,. 

.. .do. . . 

Dec. 13 

30 39 30 

30 37 00 

30 ;jr> oo 

3i> 32 30 

31 i 2* 00 

•M 25 30 

:n\ 09 (Mi 

34) 03 00 

35 5K (XI 

35 47 30 

3rt 47 10 

3ti 47 10 

;«> 47 10 

30 47 10 

:0i 44) 10 

2tt 33 30 

2K 12 20 

27 54 00 

22 11 00 

22 55 30 

21 47 30 

21 39 oo 

21 29 m 

21 21 00 

21 19 00 

21 IK 30 

21 IN 00 

21 20 30 

21 24> 00 

21 27 00 

21 29 30 

21 32 30 

21 20 00 

21 23 00 

21 24 00 

21 25 00 

21 28 30 

21 32 30 

21 41 00 

21 50 00 

122 4L 00 

122 54 00 

123 0a 00 

123 19 4)0 

123 44 4)0 

124 02 

124 ;t0 

I2fj 13 00 

125 31 00 

V2i\ t)ii 00 

122 07 r*> 

122 OS 20 

122 15 .30 

122 17 05 

122 IS 20 

144 37 00 

145 13 00 

14,i 4.1 30 

\n*> 01! 00 

1,1*1 2t t ,30 

I fjti 39 00 

15l> 4% 30 

irxi r>9 30 

157 09 00 

157 13 30 

lf)7 19 00 

157 29 00 

157 25 00 

157 17 00 

157 15 00 

157 12 00 

157 OS 00 

157 19 00 

157 14 30 

157 12 00 

157 10 00 

157 04 00 

1541 54 4)0 

154) 32 30 

155 57 30 

1892. 

Jan, 14 35 42 00 124 33 30 

Jan. 15 : 35 47 30 124 21 30 

., .do... 35 53 00 1 124 09 30 

F. 

43 

°F. 

3S. 2 

54 49* 4 

■).) 

mi 

55 

5,5 

54 

54 

59 

57 

57 

4)2 

58 

;VS 

54) 

5(> 

57 

I 

72 
i „ 

(2 

77 

11 

i i 

77 

I i 

i 1 

77 
—' ~T 
i i 

7(> 

7(i 

7fi 

7t\ 

7ti 

74 

74 1 

74 

74 

74 

73 

73 

73 

74 

59 

54 

54 

37, 0 

35. 1 

35. 0 

35. 0 

35. 0 

35. U 

34, ft 

35, 0 

3,'l 0 

35. 0 

35. 0 

44, S 

37, 7 

35,2 

35. 4 

35. 3 

35. 5 

44. X 

FntJi. 

320 gn. in 

35. 0 

341 0 

35'o 

34.0 

(i0 g-n, 111 

X4i4 br. ill. s. 

1.424 ! 

L 597 

1.mi 

1.907 

2,0t>l 

2, 112 

2, 434 

2, m 

2.547 

2. 54)4) 

202 

373 

4m 

mi 

ti2l 

2t 821 

2,72S 

2.7S2 

2, MO 

2.KUK 

2,878 

, 2,4)15 

2,05(i 

570 

347 

2m : 

30H ! 

407 

rm 

549 

1,557 

11,792 

323 

547 

tm 

11,1 If, 

2.04)7 

3U807 

2, 900 

2,915 

br. in   

br. in..... +... 

br. m  

br. in. 3  

^y. oz   

gy. oz  
br. & gyF 

br. 07..]   

br. & ^v. o%._ _ 

br. oz  

gn, hi. s...... 

giu m. s._  

ru. m. m  

gll. III. s  

Kn. III. H  

br. o7.  

br. o/  

br o/  

br. m  

br. m  

br. m   

br. m. fne, s... 

\*r. in fne. s.. r: 

br. in. foe. s... 

br. in, /no. 

sy- *  
Jne. wh. s..... 

fne. gy. s  

fne, gy- s  

fno. gy. s  

gy. m. Fno. x... 

gy, in. fne. s... 

fne. gy. s  

gy. m. fne. s... 

gy. in. fne, s... 

gy. in. fue. %... 

br. jrt. fne. s...i 

br. nu a  

br. in. fne, s... 

br. oz  

92,312 ; br. & gy. o/. 

2,223 ; br. A gy. o% 

2,149 I br, A gy. oz 

Bering Sea 

OlT west enast I'nited 

States. 

("able survey, California to 

Hawaiian Islands a nd re- 

turn. 

Do. 

Do. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do, 

Do. 

Da. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do, 

Do. 

Do. 

Do, 

Do. 

Do. 

D", 

Do. 

Do. 

Do, 

Do, 

Do, 

Do, 
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Sta- 

tion. 
Da te. 

IhjdffHjraphiv- station*—United, 

1,-X Jillt\\ 

' !-• 

■ U M 

• * c 

"K* 
i—1 l-H 

! X' 

E . 

"T —| LJ I . J—i 
51 I 
k, I 
^ ; 

^ i^i-l I 

Kind of licit 

torn. 
Kcrna rks. 

319311 

3194 n 

319511 

3i9Mi 

3i9sn 

%mn 

3+2oon 

320111 

32021 L 

32t>3 H 

320711 

33r, 111 

339911 

35ti5H 

350SII 

3509 H 

357111 

31)0411 

:«71 Ei 

3ti83IT 

3tW411 

3t >8711 

308S 11 

rmon 

3tjyo e r 

:WJ:HI 

309411 

;umEi 

370111 

370-1 r 

370311 

3704[I 

3705 H 

3704111 

3712 H 

3714H 

40131r 

1892. 

Jan 15 

...do. 

.. .do. 

. . . do . 

. , . do. 

.,, do . 

., .<io. 

. . .do . 

.,.do. 

1WU3. 

July h 

July 7 

Aug. 7 

Aug. 20 

I m>. 

J 111 v li 

.. .do , . , 

,. do... 

...do... 

Aug. 12 

L<lt. A'. 
o r tt 

33 .w 3ii 

;w 04 0(» 

IW 30 

3t> IS ()0 

;j(i 23 (H( 

3ii zi xii 

aii 34 oo 

3t> 3# <io 

aii 40 oo 

I.nntt. H". 
O f » Q y o L* 

12:1 37 ;«> .14 34.0 

12.'! 4i, IX) 

123 34 IX) 

li»;i 22 Oi) 

123 00 cm 

122 :*\:«) 

122 41 00 

122 31 00 

122 2(> (XI 

,51 00 00 : 17l> 04 110 

■V> 03 IX) 174 30 IX) 

ftt OL (X) ' 173 41 (X) 

34 3S IK) 173 27 00 

.17 33 (X) 

.17 41 (X) 

37 33 00 

34 # (X) 

170 24 00 

170 3!) (X) 

171 0!) (X) 

11 HI 21' fX) 

...do.., 

AilK- '-I 

Aug. 22 

Aug. 211 

.. dr>... 

A UK 
...do... 

,. .<!<»... 

...do._. 

Aug. '■& 

.. .do... 

Sept. 3 

.. .do. _. 

.. do.., 

Sept. 4 

...do... 

...do... 

.. .do... 

Sept. ti 

Sept. 7 

1000. 

.hmr 3 

34 32 30 

4K 43 fX) 

48 32 (X) 

47 .13 (X) 

47 3t"> (X) 

47 31 (X) 

47 "hi 3D 

4S (II 30 

4S OS 00 

4X 27 45 

4S 31 4K 

47 211 34) 

4(1 33 (X) 

4(1 la 00 

4!i 48 (X) 

45 4(1 (X) 

4.5 31 30 

4.» 23 IK) 

45 21 00 

43 25 00 

till .W 30 

131 31 (XI 

134 36 (X) 

132 07 0(1 

151 4<> on 

140 42 (XI 

UK ;V> 00 

I4H Hi 30 

147 34 00 

HA *20 30 

144 34 51 

143 34 (XI 

14t, 4!) 00 

147 07 00 

147 22 (XI 

147 28 00 

147 32 30 

147 39 30 

140 27 00 

143 02 00 

I 

401411 ' <io—■ 
I i 

4011HI June 24 

40201 [ do. 

4021 TT 

402211 

-Turn* 20 

June 27 

Iiuihnc Suki light, 

»S. 74° W. 741 miles. 

Inuhoe Saki lights 

tt.73° W. 90 miles. 

Cape KoalofT, N. 15° 

\V, and Cupc 

Tseliipmitfki, S. 

82° W^ojicb zihout 

72 imW. 

SK. end Mr ring Is- 

land NK, and 

t'jLp^ Kronntski 

XW,, riich H^out 

108 miles, 

W\ aid Attu lalwnd 

S, DO ndlos. 

54 31 00 1TW 21 IX) 

#Zill ...do... 54 31 00 

402411 i._.,do. 

I 

179 30 00 

54 24 20 179 24 00 

.'i4 

52 
Li 

2 

o 

ii2 

4t> 

49 

Tiii 511 00 ; liitl 0(> W 44 

43 

42 

42 

45 

3(13511 Aug. 21 55 44 (M) lift 47 00 45 

1 

m&U Aug. 10 54 51 W) 1 li3 4l> m 49 

47 

44 

41 

37 

39 

53 

50 

5,1 

55 

50 

4X 

55 

55 

54 

53 

54 

54 

58 

57 

72 

i hJ 

45 

45 

45 

45 

54 

35. 0 

35.0 

30. 0 

Fin x, 

92. 1 m 

2.107 

1.974 

1, HW5 

1.725 

1,513 

1.417 

11. 

gy. fix  Cabh' survey, Culifornia to 

Hawaiian IsUiuds mid 

return. 

Do. 

Do. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

gy 

gy. 

gy 

o/  

OZ. + t . . . . 

iVl  

oz  

gv.oz  

gii. m  

gn. m,...... 

gu. uk fne. s. 

i 

44 37.0 

49 35 0 

35 0 

35 U 

35. 0 

3&0 

38 0 

31K 0 

1 32,039 gy. in. s. 

2.W02 gy, oz. 

2L3(i7 gn. Hi, fne, s.. 

12,04L | gn. m. s  

1, NOG ' l)LL m. OK  

K5;J7 tin oz. g  

1309 hr. oz. s  

riJiMO gn. m. oz  

Of! Alitsku. 

Do. 

Do. 

Do. 

Bering fcseu, hetsveen Trihi- 

!of iin<i Coinrnnn<ler is- 

lands, 

Do. 

Do. 

Do. 

35.0 . 21,355 gn. m  Tiering Sea, holwTon I'rihi- 

37.8 141 gy. s 

35.2 3.117 

37. 4 

30.7 1 

35.2 

30 0 

35 8 

30 0 

30, 0 

33.0 

35 0 

35 9 

30 0 

35 H 

30 0 

35 9 

30 0 

30 0 

35 8 1 

35. 9 

580 

425 

m> 

1.712 

L84:i 

11 5ti2 

1.420 

904 

155 

27 

11584 

L820 

1.817 

\. 825 

1,701 

1,078 

1J07 

1,744 

1.049 

hr. in. fnc. dk. 

8. 

hr. in. fne. s. p. 

crs. ilk. s..... 

hrk. sh   

fne. gy. s  

hr. m. dk. fl,., 

hn. y, in. fne s 

hr, in. fne. s__ 

IitIh TIL fne. s. 

H . TTl. (jlZ. 3. . 

hn. ill. vol. s, 

fne. g. r. sh., 

gn m, fne. a._ 

11, hr. in. s... 

hr. rn. fne. s.. 

gn. m. fne. a» 

gn. in, fne. a., 

hr. m. fne. m__ 

hr. m. fne. s.. 

gn. in. fno. s„ 

gn.m. s  

35,0 

1.759 vol. s. part.. 

3.800 vol. s. part.. 

2,901 gn. m. vol. $ 

lof and Aleutian islands. 

Do. 

Between Bering Island 

and Kamchatka. 

Do. 

Along Kuril Chain. 

Do. 

Rea Okhotsk. 

Do. 

Do. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do 

Do. 

Do. 

Kast coast Honshu Island, 

J ajmn. 

Do. 

Cape Tschipunaki, Kain- 

cnatka, eaat across Be 

35.0 1,804 gy. vol. b. 

ring Sea, 

Do. 

31713—VOL 10, PT 5—07 

35. 0 

38. 0 

37. 0 

37. 7 

12 

2h 10li fne, yl. vol. s„ 

282 gn. in. fne. vol. 

s. 

H30 gn. in. vol. 

wh. sp. 

454 gn. m. me, vol. 

I 8. 

Do, 

Do, 

Do. 

Do. 

i 
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Hydnxjmph iv slat ions—(on t i nued 

Sta- 

tion. 
J >ii t.i\ LeicaJit \\ 

40J">1 V 

41 >2711 

402*1I 

40291 J 

443011 ' 

I 

4442H 1 

4447 T T 

4457]I 

447t>Il 

4/50211 

4fj(>311 

43)411 

450511 

4JOU1I i 

450711 

45081I 

45J0H 

4517[1 

45551 I 

450711 

4%#( 1 

457111 

45001 I 

LtiL X. , Long. IT. 

1900, I 0 ' M | 0 ' * 

Juno 27 I .94 IS HO i 17% 11 on 

I £ 

t B 

x 

— i 

4,1 

i 

E . 

SB 
c g 
«-» 5- 
+~» c 
O Ui 

.do. 

do. 

54 22 0(1 

54 40 00 

. do . ,. 54 47 20 

170 OH 00 

179 m 00 

45 

45 

37.2 

179 (J8 00 i 45 

Gufl Inlot. S. coast Santa Cru% Island 

N. 40° K. 2.7'. 

Paint Pinos light-house S. <>7° W. 4 t/ dis- 

tant. 

Point Vinos light-houso S* 21° W. 4.5' dis- 

tant. 

Point Tinoslight-house S. 21° \\r. o,P dis- 

tant. 

Point Pinottlight-house S. 22° W. 9,4' dis- 

tant. 

Santa CniK light-house N. (*5° \V, dis- 

tant . 

Santa Cruz light-houM* S. 81° W. 3.8" dis- 

tant* 

Santa Crux lighl-housr H, 89° \\\ 4.ii' dis- 

tant. 

Santa Cruz tight-house N. 85* \\\ 5.8' dis- 

tant. 

Santa Cru?> light-house N. 81° W. 0.9' dis- 

tant , 

Lat. S. . Long. IP, 

Nov. 12 a 43 {Ki : 81 43 OH 

... .do ... 5 44) 05 81 2*'i Oil 

1>M\ 22 20 54 08 109 in 04 

. ,..d<>... 2fi 50 m 109 12 05 

Point Pmos light-houso S. K. :M'dis- 

tant. 

Lat, ;Vi t Long. W. 

Oct . i\ \ 37 25 00 122 20 00 

... ,dot . J 30 45 OO 12J> 02 on 

on. 7 , 33 40 oo no r> no 

Oct. 13 18 50 00 104 50 00 

Kind of I,,,!- 

torn. 

a, 
o 
a 

Fm$. 

gy, ni. fru-. vol. 

s. 

708 

310 

913 

197 

8> -s : ; 
gy. voJ, s, \vh. 

sp. 

gy. R. c  

Hrtruirks. 

10 

10 

2.312 

(W5 | 

L027 ■ 

1.723 

m 

28 

480 

825 

l.OttS 

Cape TsclnpLinski, Kanv 

ohutktti fast across lie- 

ring Son, 

Do, 

I)o, 

I)o, 

The above stations, 4430 t" 4500, represent material obtained during the California 

Cuai*t survey of 1904, Part of the material was destroyed by fire. The residue came 

into my hands after the other work of this report had been tabulated and is therefore 

given separately. In most instances the position is given by the true hearing of some 

shore object taken from the vessel. 

i 
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Sta- 

tion. 
Locality. 

*28(17 

am 

mi 

188N. 

A pr. 4 

Lut. S. 
o / V 

00 24 CMI 

3 ■ E - 53 ^ 
*- 

gS E2 

|2 £2 

p O <"M 

OD PC 

i ^ _ .do...! (JO 36 30 

i Long. W. ■■ 
o > /f Ojl' 

m oo oo , 79 

i ! 
89 19 00 79 

3x 5; 

39. 9 

ft 

SI 2 

Kind fif hoi 

torn. 
Remarks. 

Instrument 

used. 

glob. tiz. ctK | Galapagos Island 

in. 

034 I co. s dn  

Apr. ;t0 

M ay 4 

7,at, X 

24 IK m 

2ti 42 30 

I 
2844 

2848 

2851 

2859 ' 

>8itt 

2871 

2882 : 

2886 . 

2010 

*)23 

292U 

-«iui 

KW7 

3340 

July 28 53 5K (XI 

-Iillv 31 55 10 (Ml 

Aug< 4 54 35 (Ml 

Aug. 29 , 55 a) 00 

Aug. 31 51 23 (X) 

Kept. 20 48 m 

Sept, 23 4^ oo tX> 

Oct. 13 40 09 IH> 

Oct. 18 45 50 00 

1889. 

Jan. 17 , 32 17 00 

Jan. 19 

Jim. 20 

Sept. 8 

32 40 30 

32 27 30 

45 32 00 

1890, 

Mar. 5 37 59 OS 

Sept. 22 45 30 00 

1891. 

3301 I Imi1>. 25 

1H93. 

Long. W. 

I10 22 00 

113 34 15 

105 40 00 

\m 1 h oo 

1 59 52 00 

i30 2o oo 

130 34 00 

125 03 00 

125 11 00 

124 22 30 

124 02 00 

110 17 (JO 

117 31 30 

117 20 30 

124 19 ft) 

122 2fi 45 

124 52 00 

0 10 00 83 mi (Ml 

[ 

73 

50 

48 

49 

51 

W 

58 

59 

fi2 

m 

tiO 

\ 

1513 i Aug. I 58 27 00 m 01 00 f 43 

1520 

3520 

3570 

Mm 

Hi04 

31107 

Wl) 

3071 

Mm 

ims 

3784 

785 

57 KB 

Aiig, 3 50 28 00 

Aug. 5 j 57 31 00 

170 57 00 1 43 

170 57 00 44 

1894, 

Mar. 21 San Diego Il.iyTf jj|_ 

1805, 

Aug. 11 51 23 00 I 17(1 31 (X) 

Aug. 12 54 54 00 lift 59 00 

Aug. IK 54 11 30 107 25 00 

in 

45 

45 

45 

Aug. 22 50 45 (XI 107 25 (Ml 40 

1897. 

Apr. 21 

I0W. 

if ay 5 

...do... 

June 27 

...do ... 

37 (X) IK) 122 20 00 j 50 

42.0 

41.0 

44.8 

34.9 

30. 5 

43.2 

38, 4 

45. H 

49.0 

59 38.0 

\ 

I 

59 

58 

50 , 

51 

54 

82 

39.0 

37.3 

30. fi 

32 2 

38- 9 

20 5 

5. 5 

54 

110 

35 

1, 509 

870 

171 

559 

08 

30 

984 

822 

023 

87 

12 

780 

1,471 

brk. sIk. 

gn. ni,. 

: gy.«  

i gn. "i.--. 
gv.srl>rk. 

; gv. oz  

pi. in.... 

gv. s  

br. oz,,.. 

?>'- *  
fne. gy, s. 

sh 

f 

(;ulf of California. 

Oil Lower rali- 

fornia. 

Off Alaska.   

 do  

 do  

 do  

 do  

British Columbia. 

Off Washington.. 

Off Oregon  

—do*,......  

gy. in  OfT southern Cali- 

fornia. 

gn. iti do  

gu. in do ,., 

gn. in  Off Oregon  

l>u. rn 

gn, in 

gn. <»%.. 

Off cent rul Cali- 

fornia. 

Off Washington _. 

Off Panama   

35 j fne. s, gn. in. Bering Sea 

-.do.... 

. .do.,.. 

38 fne. h. gn. in, 

49 j fne, s. dk. in. 

Taurugi Saki light, 04 

8.80* W>,4. 3 miles. 

Manamru Zaki, N, 

8° W. 4. 5 milrs. 

Lot, iV, I Long. F. 

54 32 00 | 178 31 (X) 45 

Rut Island, Aleu- ; 45 

tian Chain, S. 1.50 ■ ! 

ill ilrs. 

  2 fne. s. <>ys- Sim Diego Hay 

Irrs. 

i 

35.1 | 1.771 j bu. o/  Bering Sea  

35. 2 

35. 9 

34. 0 

1,401 

987 

50 

gn.oz. 

gn. rn. l>k. 

hiv, s. 

gn. rn. s  

.... f Jo 

. ,. .do 

....do 

5<; ' gn. in. s  Monterey Bay 

250 i gn. rn, fne. a_ 

110 

153 gn. in. vol.. 

ft- H. 

Off Honshu Is. 

lutid^ Japan, 

v • > .do 

h. B. T. 

Dn. 

L. R, T, 

Ship dredge. 

L. B, T, 

Do. 

Do. 

Do. 

Do, 

Do. 

Do, 

Do. 

Do* 

Do. 

Do. 

S, B. T. 

L. B. T. 

])o. 

Do. 

Do. 

B T. mud 

bag. 

I>o. 

Ti, D. 

Bout dredge. 

L. B. T% sur- 

face and 

i n 1 or m e- 

diate nets. 

Do. 

Do. 

Do, 

L. B. I. 

8' Tnr. 

Do. 

85 gn. m. fne. , N\ of Aleutian Is- 

gv. h^. lands. 

270 gy.s.brk.sh do  

Do. 

Do. 

.do 

Lut. N. Long. IC. H 

54 47 2t> , 178 54 (XI 40 2,100 gy. s. yl. in do Do. 
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PLATE XLIV. 

Fig. 1Amphora honshnensis Mann- Knlarged 500 diameters. Description, p. 

Fig. 2,—Amphora baccata Mann, Enlarged 575 diameters, Deserijttkm, p. 373. 

Fig, 3.—Amphora cresccm Mann, Enlarged fiOO diameters. Description, p. 374, 

Fig* i.—Achtmnthw dhpar Mann. Enlarged 800 diameters. Description, p. ;WTr 

Fig. 5.—Achnantht'S diapar Mann. Enlarged 800diameters. Description, p, 327. 

Fig. 6.—Dimerefframma infiaturn Mann. Enlarged 1,000 diameters. Description, p. 3^7. 
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Diatoms of the Genera Amphora, Achnanthes, and Dimeregramma. 
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PLATE XLV. 
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PLATE XLV. 

Fifi. l,—Acthiopt>fr?iU6a!tcrna»st Mann. Enlarged 1PCKIU diameters. Description* p. 270, 

Fiif. "L—Adin^pU/chft^ ptanus Mann. En larged 740 diameters. Description, pt 271« 

Fki, $.—Acti)toptitchng rcnluhi$ Mann. Enlarged 57") diameters, Description, p. 271. 

Fiii. I.—Axtt'nmipfmlif&nttmtx Mann. Enlarged 612 diameters, Description, p. 

Flu. h.^Asttroittphtilti# vtu hntrckii Maun. Enlarged 6<>0 diameters. Description, \k 276* 

Fig* v*h—Stcphaiioptfjrititri&culpUt Mann, Enlarged 550 diameters. Description, p. 215. 
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Diatoms of the Genera Actinoptychus, Asteromphalus, and Stephanopyxis, 
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PLATK XLVT 

Kta. \.—Ri4Mu?pftiaafufikia>Fifi Mann, Knlnr^rd -V>0 (HumeU'o. DescriplMm, ]>. 29S. 

Fi<i, Itiiftfitf-tifna ropen'itua Urvw (a smooth vani'ty). Kntar^nl l<H) dinmiitrrs- Description, p. 30K, 

Fhj, Z.^BiiUhiiphta cutciUHa Mitnn, Knliirtft'd <>00 diameters* Dcseripl ion, p. fru), 

Fig\ 4.—Jiiddulphin Htthjtttirht Mann. Kn lurked diunU'tors. Description, \k XU> 

Fig. 5.— luMinu&ti i/Ioinp. and lir.) Maun* Enlarged titiO diameters* l)eweriplion, p# :yjri. 
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Plate XLVI 
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Diatoms of the Genus Biddulphia. 
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PLATE XLYII. 

Fm + 1.—liiddulphia fj'frnm Mnnn fzonnl vh'U). Knhir^d ^7^ ilia motors, Description* p. %02, 

Fi(r, 2.—Bidrfttljihta cjrlt iimi Mann (valval vimv). Enlarged n7,r> riinmotera. Description. p. iJOJJ. 

Fin. 3.—HitfilttlphiasattcHiuti Mutm, Enlarged :tT5 diameters, inscription, p. 

Fig, 4,—Biddulphia glad tor urn Mann. Enlarged 750 diameters. Description, p. lMH. 
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Contr. Nat, Hsrb. Vol, X. 

Plate XLVII. 
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Diatoms of the Genus Biodulphia 
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FLATK XLVIII. 

I'ri;, 1,—fitttrutoffirtrtt* Mhiui. Knhir^orl 550 iliiinu'tiTM. lU's^ription, p. 2W. 

Kl<J* 2,—t 'ftwtitotfinrttti tisfiiriiutttiti Miinn. Krilnr£e<] (liuim'tiT*, iH^srriptioii, p* 2rrtL 

Kiii. —(htiViitwiitsrittipttiitultitHs Mil tin, Knbirtfvd HJf* <luLim*trt's. Ih'si-nptiMii, p. 217, 

Fici. 1.—(^whtotliwtttt rottuitlas tiivv. (vuriiHy with open £iniL*i- Kuiar^nl 37'> dmmt'LtTP. Inscrip- 

tion, p. 2">H. 
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Plate XLVIM. 
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Diatoms of the Genus Coscinodiscus. 
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PLATE XLIX. 

FjG, 1.—Co&cintMli>cus nmittlomis Mann. Knliirjtred rtimnotors. Own pilot i, j>. 259. 

Fig. 2('oscinotlivtutit tmmjhmtuis Ehrenb. vitrioly (?) Enlarged iS7f> din motors. p. yrtf. 
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Diatoms of the Genus Coscinodiscus. 
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PLATE L 

Kifi. L—CosrtnodiMtt& vt rmnifhta Mann, Knlar^i'd ^IJO diamotora, Dosr-riptionT p. 259, 

Fm, *1.—tUfrftiUiM rcftiuu Mann, EnlurgM frtfl diuim'tero* Description, p, 2tl-\ 

FKi. 3.—Melanini mcdttnitt Mhnii. Enhiiyoil frkO diameters. Description* p. 23H# 

Fig. 4.—Mclonira scopo# Mann. Enlarged COO diameters. Description, p. 

Fig, 5.—Sficiotti&cusyt'lidiw Mann, Enlarged <kKJ diameters. Description, p* 26& 

Fit;. G.—TrtptHffactt# bfrinyetmm Mann, Description, p. 278. 
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Diatoms of Several Genera. 
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PLATE LI. 

Fit*. 1.—yfelatira coronaria Mann (zonal view). Enlarged GOO diameters. Description* p< 2S7. 

Fm. curtmaria Mann (valval view)* Enlarged GOO diameter*. Description, p. ^i7. 

Fi<i. 3.—fanipytodiXMA (falapatjmsix Mann. Enlarged 3410 diameters, Description, p. 8ft7. 

Fm. •l-*-Triffonium rnsticina Mann. Enlarged 600 diameters. DeHcriptimi, p. 294, 

Fig. 6.— Trhjohium adspermm Mann. Enlarged 600 diameters. Description, p. 29*2. 
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Conf. Nat. Herb., VoL X 
* Plate LI. 

1 

Diatoms of the Genera Melosira, Campylodiscus, and Trigonium. 





PLATE LII. 

Fits_ ],—Ptatfiofjramma wrpirurtt Mann (vulva 1 view). l\nlar#Ml ;IT,1 rlinmolors. Description, p. 3*2i^ 

Fig, lL—Nayi*Mjraiuma wr/rfrrm Mann {zonal view'). Enlarged 37f> ilinuuttcrs. Description, p. X'Jil 

Fig. *St—Navinrfn rkhru'ftii Grim, (form). Knlargod fx# diameters, Iiesoriptioii, p* 35H. 

Fie. —Narintla curvilinaUa MannH Enl^r^l r>l"> diameters. Description, p. 311. 

Fig. ft.—Savin*la tsiweitmi Mann. Enlarged <i]*i motors. Description, p. it.%. 

Fig. (V—Nar train tft/riuida Mann, Knlarpml MO diameters, Description, p. 34 L 

Fig. l.—Savirata npuma Mann. Enlarged GOO diameters, l^oription, p tt-rw. 
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Diatoms of the Genera Plagiogramma and Navicula 
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PLATE LI If 

Piw. 1.—Xancuta undata Mann* Enlarged ^90 diameters. Description, p. 358. 

Fig, 2,—Xarictrfa ardttn Mann (valval view). Enlarged 600 diameters. Description, p. 836. 

Fig. 3.— Naricula ardua Mann (zonal view). Enlarged GOO diameters. Description, p. 33f», 

Pig, 1—Xaricnta prodiga Mann. Enlarged 600 diameters. Description, p. 352, 

Plo. 5.—Navimla pinffuis Mann. Enlarged 375 diameters. Description, p. 350. 

Fig, fi.—Xariatltt invenuxta Mann (type). Enlarged 375 diameters. Description, p. 

PiG. 1—Xarictda invcmista Mann (form). Enlarged 375 diameters. Description, p. 346. 
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Contr. Nrit- Vi■[. X Plate Ll)l. 
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Diatoms of the Genus Navicula. 
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PLATE LIV. 
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PLATE LIV. 

Fhl \ mttretttriru# Maun (type). Knlaiyed &M) dm meters Description, \k '278. 

Ful 2. — TriiH}di$cu* conrenfrrntii Mil mi (form). Enlarged (WO flirt motor*. Description, p* 278. 

Fta* 3.—Triiwdiwtt* tft.nw Munii, Enlarged 550 <1 hi meters. Description, p. 279. 

I* in, 4,— Trijmilwrux Mann* Kiilarged iwO <1 in meters. ]>esvrlpUvn, p( 21% 
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Diatoms of the Genus Tripodiscus. 


