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REPORT OX A BOTANICAL SURVEY 01: THE DISMAL SWAMP 

REC.IOW 

INTRODUCTION. 

During the summer of 1898 a botanical survey of the Great Dismal 

Swamp in southeastern Virginia, and of adjacent parts of Virginia 

and North Carolina, was carried on by this Division. From May to 

November a great part of tin* region as defined below was traversed 

and, as far as possible, carefully explored. The work was pursued in 

the extensive area bordered 011 the north by the mouth of Chesapeake 

Jiay and on the south by the lower reaches of Ihe Neuse River. But 

old) that portion of it included in and immediately adjoining the 

Great Dismal Swamp, cspccia 1 ly tlx* northeast, east, and southeast, 

could be surveyed with any considerable care in the time allotted. 

During the prosecution of the survey headquarters were made in 

the city of Norfolk, and thence excursions were made into the sur- 

rounding territory. The Great Dismal Swamp was traversed in sev- 

eral directions, and that part which borders on Lake Druniinond was 

somewhat thoroughly explored. The outer strand was carefully stud- 

ied from Wi41oughby Spit, on the south shore of the Chesapeake, to a 

point about 8 miles below Virginia I leach, on the Atlantic, much time 

being given to Cape Henry and its vicinity. The "trucking" area in 

the neighborhood of Norfolk was frequently visited. In North Caro- 

lina the neighborhood of Elizabeth City, of Edenton, and especially of 

Newbern, was repeated ly traversed. A short time was spent upon 

Ocracoke Reef, a little south of Cape llatteras, and the results there 

obtained were published in an earlier number of the Contributions 

from the United States National Herbarium.1 

Two main object s were kept in view during the progress of the inves- 

tigation, one of wliich was largely economic in its bearing, the other 

purely scientific. First, it was sought to ascertain in what degree the 

character of the native vegetation of the region, varying to a certain 

extent on different soils, may serve as an indication of the quality 

and value of the soil. Second, a st udy was made of the ecological 

distribution of the vegetation—in other words, of the various local 

assemblages in which the different species and forms are combined to 

i The Plant Covering of Ocracoke Island. Contr. Nat. Herb., vol. •">. No, 5 (1900). 
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form the plant covering of the region as a whole. As the character of 

the assemblage which occupies each limited tract is, of course, largely 

determined by conditions of the physical environment there prevail- 

ing, it is easily seen how closely related arc these two lines of investi- 

gation. On its purely scientific side, the first is, indeed, merely an 

aspect of the second. 

The study of the native growth upon different soils presupposes 

some knowledge of the soils themselves. To supply this knowledge 

a special chapter upon the soils of the region has been contributed to 

the present report by Mr. Frank Uardner, through the kindness of 

Professor Whitney, of the Bureau of Soils. Mr. Gardner made a 

careful personal examination of 1 lie soils of the Dismal Swamp itself, 

and has also studied other soils in the neighboring territory. Two 

principal types of soil, the most valuable of the region, were especially 

considered in this part of the investigation—the light, sandy soils in 

the neighborhood of salt water,,,which are devoted to market garden- 

ing or "truck" growing, and the rich soils that have been reclaimed 

from the wooded swamps by felling the timber and by drainage, upon 

which the principal crops are corn and potatoes. 

The principal agricultural products of the region are detailed and 

briefly described by way of preface to that section of the report 

which deals with the problem of the relation between soils and the 

native growth upon them. It was found that the solution of this 

problem presents considerable difliculty in the country investigated, 

owing to the lack of important chemical differences in t he agricultural 

soils. Water content of the soil, depending largely upon the fineness 

of its particles and upon the drainage, was found to be the principal 

element in determining the character of the native growth. As this 

factor varies greatly within narrow limits, it soon became evident that 

it would be impossible to map the soils of the region by the forest 

growth upon them, as was originally intended. Yet it is believed that 

such positive results as were obtained will be useful in the further 

prosecution of this interesting and important but by no means simple 

line of investigation, and that even the negative results are not with- 

out value. Both contribute toward determining just how far a farmer 

may rely upon the quality of the native growth on his land as an in- 

dication of its value for this or that crop. It is hoped that the inquiry 

maybe resumed 111 some region in which the natural conditions will 

admit of obtaining more definite results. 

The purely scientific section of this report is largely devoted to a 

description of the several assemblages which make up the plant cov- 

ering of the region as it actually occurs. To supplement the descrip- 

tions, which necessarily convey but a limited conception of the actual 

relations and appearance of the vegetation, numerous photographs 

are reproduced. A discussion of the character of the environment 

and the most striking modifications which apparently adapt plants 
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thereto follows the description of each formation. Not only the gross 

adaptations, such as can he detected in the field with the unaided 

eye, but also peculiarities of minute structure which are to be 

regarded as fitting the plant to its surroundings, are hero considered. 

A more detailed description of the leaf anatomy of a number of Itie 

abundant or otherwise interesting species is presented in a succeed- 

ing chapter. Here the species are arranged in their systematic order, 

for convenience of reference. The anatomical descriptions are very 

far from being complete. In most cases merely the leaf is considered, 

and only those of its characters are mentioned which are believed 

to be directly related to the environment. A discussion of the broad 

geographical relationships of the flora of the Dismal Swamp region 

and a list of all species collected or noted complete the purely scientific 

portion. 

As an indispensable preface to both the economic and the scientific 

sections, the first three chapters are devoted to the climate of the 

region, its geography and physiography, and its geology. Statistics 

of climate were obligingly communicated bv the Chief of the United c? r? t i 

States Weather Bureau. Many of the data contained in the second 

chapter, and practically the whole of the third, were taken from man- 

uscript of the text to the Norfolk folio of the Geological Atlas of the 

United States, to which access was had by the courtesy of the author, 

Mr. N. II. Darton, of the United States Geological Survey. 

A list of all literature consulted in the preparation of the report is 

appended. 

Of the photographs here reproduced, a considerable number were 

taken by the author. Others were made by Mr. Frederick V. Covllle. 

A number of Dismal Swamp views were obtained from Mr. John G. 

Wallace, of Wallaceton, Ya. Finally, an excellent series of photo- 

graphs belonging to the Geological Society of America, several of 

which had previously b icn reproduced 111 Prof. X. S. Shaler's "Gen- 

eral Account of the Fresh-Water Morasses of the United States,"" were 

kindly placed at our disposal by the Director of the United States Geo- 

logical Survey. Professor Shaler's paper, ;i valuable contribution to 

knowledge of the geology, physiography, and vegetation of the region, 

was freely eonsiilled and is often quoted in this report. 

The author wishes to express his great indebtedness to the special- 

ists to whom the determination of various groups is credited in the 

List of Species Collected. Mr. Theodor Holm, of lirookland, I>. C., 

rendered valuable assistance in the preparation of the anatomical 

notes. Dr. E. L. Greene courteously extended the facilities of his 

valuable library. To Mr, C. I). lieadle, of the liiltmore Herbarium, 

liiltmore, X. C., I am indebted for data as to the northern limit of 

many Austroriparian plants. For various courtesies and much useful 

information I wish to express my obligations to the following gentle- 

men: Mr, T. R. liallantyne and the late Maj. Charles Piekett, of Xor- 
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folk; Messrs. II. H, Kirn and .f. T. (iriflm, of West Norfolk; Mr. T, J. 

Barlow, of Portsmouth; Mr. Cannon, of the Albemarle und Chesa- 

peake Canal Company; Mr. Wallace, of Wallaceton, Va., and Messrs. 

Willet, E. S. Meadows, and Cromwell, of Newbern, N. C. 

CLIMATE. 

The following data concerning the climate of the Dismal Swamp 

region have been communicated by the United States Weather 

Bureau.1 Statistics are given from two stations in the region— 

Norfolk and Cape Henry, Va. The climate at Norfolk closely tal- 

lies with that of the Dismal Swamp itself, while at Cape Henry we 

find the more extreme meteorological conditions to which the strand 

vegetation of the region is exposed. In addition, data from the sta- 

tions at Hat t eras and at Wilmington, N. C., are presented. These 

points are considerably south of the Dismal Swamp region, but they 

are near enough to make a comparison of their climates with that of 

the more northern stations interesting and instructive. 

TEMPERATURE. ' 

THERMOMETRICAL, RECORD. 

The normal number of days per annum with a temperature above 

6° C. (43° F.) is, at Norfolk, 21)5; at. Ilatteras, 305. During t his period 

the normal sum total of daily temperatures above 0° C. (43° F.) is, at 

Norfolk, 3,350.4° C. (6,047° F.); at Ilatteras, 3,740.4° C. (0,749° F.).a 

The normal mean temperature of the six consecutive hottest weeks 

of the year is, at Norfolk, 26.3° O, (79.3° F.); at Hatteras, 25,9° C. 

(78.0° F.).s 

Normal temperature,4 

Station. 

Norfolk {'£ 

Cape Henry. 

Hatteras  

Wilmington . 

Jan, 

4.6 

40.4 

4.5 

40.2 

7.0 

45 T 

8.3 

46,9 

Feb. 

6.U 

42.8 

6.6 

43.9 

8.1 

46.8 

0. 0 

49,8 

Mar. Apr. j May. June, 

8.3 

46.9 

7. a 

45.2 

10.0 

50.1 
l>) | M . M 

53,9 

13.4 

56.2 

12.6 

54.6 

14.0 

57.2 

16.4 

61.5 

10.1 

66.4 

18.0 

64 5 

10.1 

66.4 

3 k 9 

69.7 

.23.9 

75.1 

22,8 

73.1 

33.% 

74.0 

34.8 

76. 7 

1 For an account of the methods of computation and reduction employed by the Weather 

Bureau soe Report of the Chief for 1891-92, p. 37; also for 1806-07, pp 126, 127, and 279 

a The sum total of effective temperatures, as here defined, is the factor upon which Dr. Mer 

rlaxn bases the boreal limit of the transcontinental life zones in North America. See Nat. Geo- 

graphic Mag., vol. 6, pp, 339 to 238 (1894), and Yearbook U. S. Dept. Agr. for 1894, pp. 211 to 213 

(1805). 

3 The mean temperature of the six consecutive hottest weeks is the factor regarded by Dr. 

Merriam (loc. cit.) as most effective in determining the austral limit of species. 

* All readings in these tables were taken in the shade. 
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Normal dtdltf rcimje of iemperature. 

Station. Jan.' Feb. Mar. Apr. May. J uue. July. Aug.,Sept. 

Norfolk 10p 

SO I] 

O p 

o P 

Wilmington jo 

N.3 

15,0 

8. 2 

14.8 

7,0 

12.7 

9.8 

17.6 

9.0 

Hi. 2 

6.0 

16.0 

7.1 

12.8 

10.2 

18.3 

10.7 

8.6 

15. r> 

7.2 

13,9 

10,3 

18.6 

9.3 U,5 9. 

17,1 

9.3 

Hi, 8 

li.il 

13. r> 

n>. o 

18.1 

17.4 

8.6 

15. 4 

41. 4 

11.5 

9, 6 

17 
n \ 

17.0 

8.3 

in, II 

5.7 

m,3 

9.2 

lft. 5 

9.6 

17.3 

7.0 

14.3 

5. 5 

1IUI 

8.7 

15. 6 

8.0 

14.4 

7.4 

13.3 

5.1 

9. 2 

8.4 

15.1 

7.6 

13. K 

4i.9 

13.4 

5. 3 

9.6 

8.8 

15,9 

Oct. 

8.3 

14,8 
## P*f 
I * < 

13.8 
m r*r 
i>, i 

10,2 

9,9 

17. 9 

Nov. i Dec. : 
! An- 

H.a 

ii.ii 

8.0 

14,4 

0.3 

11.3 

LI). 4 

18.7 
I I 

8.5 

15.3 

8,2 

14, H 

7.1 

12 8 

10. 3 

18.4 

nual 

8.8 

15.8 

8-3 

14,7 

o, 3 

11,3 

it 0 

17.3 

Absolnti' ma.rimtim 

Station. 

Norfolk |I p 

i o n 
Capo Henry -Sop 

C 
H attorns <0 p 

t° P 
Wilmington -Lp 

Jan. Feb.' Mar ' Apr. May. Juno, July. Aui*. Sept. Oct. 

30,6 

Slf.H 

35.5 

78.0 

36.1 

79.0 

3*1.6 

HO. 0 

27 2 

81.0 

36.6 

80.0 
^ u M^w. -p 

73.0 
»>7 t> >» I . #«T 

81.0 

31 1 

88,0 

29.4 

:irui 

U5 I I 

:i5, 5 

96. o 

39.4 30.11 

85.0 86.0 

30.6 i 33.3 

87.0 92.0 

36.6 3JM> ;m, o 

IN. 11 103,(1 1412,0 

:%i, l 39. u 3%,:i 

97. (I 101, (t 

31,0 39, o 37.3 

<*3.0 1413,0 , 99,0 

:16. 1 ' 37,7 

97.0 010J* 

39.4 

wa o 

37. s 

; 1*0.0 

[ 39.4 

;103.0 

I :*). 1 

! 07.0 
L 37.2 

mo 

37.7 

100,0 

35.5 

90, 0 

35,0 

95.0 

35.5 

911.0 

3l.6 

31,6 

89.0 

32.2 

90J) 

:93.3 

t*2,4) 

Nov. Dec 

34.0 

1*3.4* 

27.3 

81. 0 

26.] 

79.0 

28.3 

83.0 

24.0 

75.0 

24.4 

76.0 

22.8 

73,0 

25.5 

78,0 

An- 

nual. 

39,0 

102.0 

39,4 

103.0 

39.0 

102.0 

39.4 

103.0 

Mean maxima. 

Station. 

Cupe Henry 

Hatteras  

Wilmington 

Jan. i Feb. 

Norfolk i & p 
20.3 

68.5 

°C.. 20.1 

)Cl F.. 4)8,1 

f°C..| 19.2 

V F..[ 66,6 

^ P . 31.9 

1.4 { 

22.0 

71. H 

23.6 

73.0 

3O.4 

66.8 

23.1 

73.6 

Mar. | Apr. May. June. July. 

24,6 

76,2 

■ii ^ ¥T« iHrf 
A W 

;) 

20.6 

69,0 

23 6 

77.5 

29. tl 

K5. 3 

38. -I 

*3,2 

2=1,4 

74 1 

39.7 

85.4 

:l\8 

91.0 

:e,3 

911.2 

37. 4 

Si. I 

;i3.5 

90.5 

;tf, 4 

95, 7 

34. 9 

94.8 

30. 7 

87 3 

34'7 

94,5 

4 

97.5 

36.41 

96.7 

31,0 

87.9 

35. 7 

96.3 

I 
34.5 

94.1 

:U.8 

91,0 

3O. 7 

87.3 

34.2 

93.6 

i 

: 32.7 

j !HJ. SS 

! 32.7 

90. 9 

29 7 

85.5 

; SMI 

, 91.4 

27.9 

82 3 

28.0 

82,6 

36.6 

80.0 

28,9 

84.1 

I 

34.2 
WH J'i 
i 6 

25.0 

76.9 

23.6 

74.5 

25.7 

78.3 

2U.3 

68.6 

30. 7 

m.;) 

20.2 

68.4 

^ 5 

Ail- 
Aug. S^pt. Oct. Nov. Dec mmi 

I 

tZ. :> 

•y. 4 i*1-1 

K11 

28.3 

»2.» 

25. 2 

(7.4 

a».u 

w.o 

wmrnrni. 

Station, Jan. ' Feb. Mar. 

Norfolk jlp 

Cape Henry 

Hatteras  

Wilmington 

*C. 
op 

°C. 

1° F 

j°c" 

t'F, 

-14.4 

6.0 

-14,4 

6.0 

10.0 

14.0 

-13.8 

9.0 

-16.6;-10.0 

2.0 14.0 

-15.0,-11.1 

5,0: 

11,71 

11.0 
,10 4 
Irf f rw' 

10.0 

12.(1 

Apr. i May. ,1 un« 

—4.4 

24.0 
. •> >> W I *■> 

28.0 

-3.3' - 0.5 

26.0 31. 

-6.0 

20,0 

-3.2i 

38.0 

3.3 

38.4 > 

5.0 

41.0 

6.1 

4:1.4* 

3.3 

m.u 

Station. 

I 

Jeui. Feb. Mar. 

Norfolk   

Cape Henry . 

Hatteras — 

Wilmington 

^C 
,op 

°C. 
o p 

ro c" 
*p 

-7.9 

17.8 

—7.5 

18.4 

-4,9 

23.9 

20.8 

-6.8 

19.7 

-6.4 

20,5 

-3.3 

06.0 

-4.2 

24.4 

-3.7 

25,4 

-3.9 

25.0 

-0.5 

31.0 

-1,7 

29,0 

Mean minima.* 

Apr, May. June.uly. Aug. 

1.8 

:ti.3 

1,7 

35.0 

3.9 

99.1 

3.3 

37.9 

j, j i 

46. 0 

7.5 

45,5 

10.4 

50.8 

8.71 

47.71 

13.8; 

r»«. 8! 

13.31 

5*J, 0 

16.1 

61,0 

14. H 

58.3 

17.1 

63,8 

17.11 

ii2,8i 

18.8 

65.6 

18.11 

64. 61 

17,1 

62.8 

16. «j 

62.3; 

19.0 

66.4 

16.9 

62.5 

Sept. 

12.1 

53.8 

13.0 

55.4; 

15.8 

60,4 

12.0 

53.7 

Oct. i Nov, 

-o. 5 

31.0. 

1.71 

35.0 

5,5 

42,0 

0.0 

32.0 

Oct. 

5.2 

41.4 

6.0 

42.9 

8.7 

47,7 

4.8 

40.7 

Nov, 

-1.8 

28.8 

-1.1 

39.9 
o 1 

3&8l 

-1.7 

29.0 

Dec. 

—6.8 

19.7 

-6.4 

30.5 

-3.2 

26.3 

-5.5 

:5.o 

An- 

nual 

4.0 

39,2 

4.3 

39,5 

6.9 

44.5 

4.9 

40.9 

1 Obtained for each month by dividing the mm of the alxsolute maxima during the period 

tvered by observations by the number of years, The annual mean maximum for each station 

'©presents the mean of the monthly mean maxima. The years during which measurements of 

unperature have been taken at the several stations are: Norfolk, 1871 to 1698; Cape Henry, 1874 

i 1898; Hatteras 1881 to 1898; Wilmington. 1871 to 1898. 
1 Obtained in the same manner as the mean maxima* 
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LATEST AND KAKLIEST FROSTS. 

The dates of the latest killing frost in spring and the earliest in 

autumn are unquestionably an important factor in the life history 

of plants of the temperate zones, especially of cultivated plants. 

These two dates form the most easily recognizable, although not the 

precise limits of the growing period of most plants, or, to speak more 

exactly, of their period of greatest physiological activity. 

The average dates of latest and earliest killing frosts at the four 

stations are: 

Latest Earliest 
Station. frost in frost in 

spring, autumn. 

Norfolk  Mnr. 2ti Nov. 14 

C»pe Henry      Mar. in ! Do. 

Hatteraa „  Full, 2ft Doc. 13 

Wilmington    Mar. 15 Nov. iU 

The absolute dates of latest and earliest frosts during (lie period 

covered bv observations are: 

Station. Latest frost Earliest frost 
L in spring. iu autumn. 

Norfolk   Apr. 20. ISKK Oct. 1S95 

Capo Henry       Apr. 1M>7."> Nov. 

Hattcras —     Apr. 5.1ms] Nov. 14.M«» 

Wilmington    Apr. 21, l.sn; Ort. i:t. lsss 

Tlie following table gives the actual dates of lalcst and of earliest, 

killing frost of each year during the period of observation: 

Y ear. 

1MT:;_ 

1H74  

IS75  

lK7t(   

1X77  

IH7S  

1S7S)   

1SHI  

1S.S1   

iSS2  

1SSJJ  

IfWi  

1SS.V   

iwi   

1^7  

  

INS!)   

l«IO  

1KH1  

18i«  

iwt  

1MU  

Norfolk. 

Latest. 

lMHi 

1W7 

189S 

Apr. 1:1 

Apr. 19 

Mar. 23 

Mar. 2(i 

Mar. 21 

Miir. ti 

Apr. 

Apr, 

Fob. 

Mar, 

Apr 

Mat\ 

Apr. 

Apr. 

Mar. 12 

Mar, J7 

Mar. IX 

Mnr, 

Mar. 

Mar. 2s 

Mar 

Apr 4 

Apr. 21 

Apr. ti 

2(> 

i* 

11 

4 

2U 

2t> 

Cape Houry, 

T_ . — 

Hattcras, Wilmington. 

Earliest. Latest. Earliest,. Latent, Earliest. Latest, Earliest. 

Nov. 14 

Nov. 

Nov. lM 

Ort. 1f> 

Nov, 

Oct. 21 

Nov. o 

Now U* 

Nov. i; 

No\'r ]-"> 

Nov. :%i 

Nov. 21 

t)cc, X 

N ov, ^ 

Nov. \ i 

Nov. 2K 

Nov. 7 

Now 1 

Nov. 1S 

Nov. 

Nov. 

Nov. 

( >ct. 

Nov. 

NnV. If 

Xov. 21 

r> 

bi 

ti 

H> 

11 

2-"i Mai 

Apr, 

Mur. 22 

Mar. 2u 

Mar. 

Mar. 

Mar, 25 

Mar. 21^ 

Fob, 

Mar 

Mar 

Feb. 

Mar 

i 

ti 

■ J 

21 

is 

Mar, 

Mar. 

Mar 

17 

]t> 

Mar. 2»» 

Mar. 24 

Fob. 3 

6 

Now ;to 

<1o — 

Nov. 27 

ti 

211 

1U 

2f> 

No\ 

l)fw 

Nov 

Nov 

Now :jo 

Dec. ]-"> 

Doc. IK 

Doc It 

Nov, 14 

Nov 

do 

X ov 

Nov 

Dec. 

Nov 

Nov. 2l 

Nov, 14 

Nov. 24 

Nov. yo 

IH 

2;i 

7 

11 

L*l I 

Apr, 

-Jan. 

Mar, 

Mur. 

Feb. 

Feb. 

-Tan, 

Ma r. 

Fob. 

Mar. 

Mar. 

Mar 

Jan. 

Mar. 

Fob. 

Mar 

Fob. 

Fob. 

r> 

4 

21 

];* 

i 

2~> 

Ill 

v> 

b+ 

So 

14 

2W 

Nov, 2#i 

T)oc% 

D« c 

1 )l'C, 

Dec. 

1 )ec 

Dec. 

Hi 

1!> 

2? 
<■> 

2t+ 

11 

Nov. 14 

Nov, 

Nov. 24 

Nov. ^ 

Dec. 

Nov. 2^ 

Dec. t> 

Dec. M 

Nov, 27 

Mar. 

Apr. 

Mar. 

Miu\ 

F<^b, 

Apr 

Mar. 

-Tan 

Mar. 

^Tar, 

Mar. 

Mar. 

Fob. 

Mar. 

Ft b, 

Apr. 

Mar, 

Apr. 

M ar. 

Mar. 

14 

b* 

4 

15 

4 

b; 

s 

;::s 

I 

w 

;iii 

ir> 

Hi 

m 

Mar. ^ 

Apr, T> 

Apr. 21 

Apr. s 

1+ 

1 

1^ 
■> 

Nov. 

Dec. 

Nov. 

Now 

Nov. 

Nov, 

Nov. 

Nov, 

Nov. 

Nov. 

N o w 

( h-t. 

Nov. 

Nov, 

Dec. 

Ort + 

Nov. 

Nov. 

OcT. 

Oct. 

Nov. i; 

Nov. 

Nov 

Drf. 

Nov. 

Nov. 

[> 

IL' 

1 
- h 
,1 

10 

r *i i 

P! 

A 

-f" 

lli 

1 

:>] 

I 

13 

:il 
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From these data we may gather the following general conclusions: 

The climate of the Dismal Swamp region is characterized by a mild 

winter, with normal positive temperatures of 4° to 6° and by a long 

and hot, but usually not extremely hot, summer. The normal daily 

variation in temperature is comparatively small. Even the normal 

annual range is only between 8° and 0., and the departure of the 

normal variation in anv month of the vear from that of any other In a. 

month does not exceed about '2° (J. The normal number of davs in 

the year which have a temperature above (1° C. (4:)" h\), which is gen- 

erally regarded as the minimum temperat ure for vegetative activity 

in most plants of the Temperate Zone, is, at Norfolk, about live-sixths 

of the whole. The sum total of temperatures above (I" (% during that 

period is for the latit ude a considerable one, enough to permit the 

occurrence in the region of a number of tropical and subtropical 

forms and to place it in t he warm temperate belt.1 Likewise important 

as regulating the northward extension into this region of numerous 

warm temperate and tropical forms is the distribution of killing 

frosts, from which about eight monlhs of the year are normally free. 

SUNSHINE AND CLOUDINESS.- 

Normal pereeutafjes of possible sunshine * 

Station, 

Norfolk..... 

Caj>e Henry 

Hatteras  

Wilmington 

I | 

Jan. Feb. Mar. Apr. May June. July. Aug. Sept* Oct. 

4tS 

42 

4+i i 

47 I 

43 

47 

4t> 

-If) 

52 

52 

r>^ 

50 

33 

W 

3J 

3H 

r,u 

34 

v* 

35 

3.r> 

30 

52 

3H 
K "" 

48 

4i> 

32 

i 

53 

m 

52 

38 

58 

58 

W 

Nov. 

53 [ 

51 f 

54 

55 

Dec. 

33 

47 

53 

32 

An- 

nual. 

51 

52 

54 

53 

Normal hourx of sunshine** 

Station, Jan. Feb. 

K orfoik  

Cape Henry 

Hatteras  

Wilmington 

188. J 

129.8 

144.7 

149. tt' 

m.5 

134.7 

m.7 

HI. 3 

Mar. Apr, 

181.3 2lk\;i 

183,81 1U7.4 

m.i 2U>.ii 

lWi.4 211 I,:* 

Muy. June. July. Aug. Sept. Oct. Nov. Dee. 

I 

i 

22*. 3 

243, 8 

9 Zii. ii' a A. 8 

] I '£17. 1: £1*1.8 

mn aw.i 

21.YS I'll. II, 

lilli.» 

i<«, i 

lsir.r,! an.K it#.o: i&vt 

3(IH. 

ma 

301.7 155.9 

UOtf.U 1IS7.4 

211). 5. 173.7 

140.7 

160.« 

1B0.0 

An- 

nual, 

2,;*24.0 

tVi 

2,:ffl2.2 

2,29*1.9 

Normal cloudiness.4 

St nt ion. Jan. Fob. Mar. Apr. May. June. July, 

Norfolk   5.4 

Cape Henry   ">.h : 

Hatteras  ..I 5,4 , 

Wilmington  3.3 

■ L ') 

3. ;J 

3.4 

3. 1 

5. U 

4.8 

4.8 

4 8 

3, II 

L 3 

4.4 

4.s 

4.4 

II 

-i.t; 

4.8 

4.3 

4. a 

5.0 

Aug. Sept. 

4.8 

4.7 

4. 3 

3,2 

5.1 j 

3.1 

4 8 

5.:j : 

4.7 

4.4 

4.4 

4.8 

Oct. 

4.2 

4.2 

4.2 

4.0 

Nov. Doc. 

4.7 

4.W 

4. i\ 

4.5 

4.8 

3.3 

4.7 

4.8 

An- 

nual. 

4.0 

4.8 

4.0 

4,8 

1 Hcliiinper (Pflanzen geographic, p. 443> regards tljn lino which divides the cold temperate 

from the warm temperate belt us approximately eninridmg witb the isotherm of +(t° (\ <4^S°F.) 

for the coldest month. In tho Dismal Hwamp region the normal temperature falls slightly 

below this point in January. 

* ^ Data as to sunshine are derived from the statistics of normal cloudiness and must be con- 

sidered merely as a first approximation to the actual values of normal sunshine for those sta- 

tions, For comparative purposes they may bo used without serious error/-—Mr. A. J. Henry, 

Division Climate and Crops, U. S. Weather Bureau, in lilt. 

3 Based upon the same data as the above table but expressed in hours. 

4 From the Report of the Weather Bureau for iwiwMtT, pp. 2ku to 288. The data are "computed 

from monthly means based on trid&ily observation#, November, 1870, to June yo, I8tiy; thereafter, 

ffequent personal observations, Scale 0 to 10/' 

23592—No. G—01 ■jJ 
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It thus appears that, the percentage of possible sunshine an<l number 

of hours of sunshine are high as compared with other parts of the 

Atlantic slope in North America, although generally considerably 

lower than those recorded for stations west of the Mississippi River. 

ATMOSPHERIC HUMIDITY. 

Station. 

Norwud humidity in percentage# of mturatioiu 

Norfolk  

Cap© F^nry 

Hatteras . . _ 

Wilmington 

Jan, ! Fob. . Mar. Apr. May. 

70 

77 

84 

73 

7% > 

74 , 

HI 

71 

08 

73 

7Vt 

69 

08 

72 

m 

71 

7tt 

82 

72 

June. July. Au^, 

71 

74 

S3 

74 

72 

70 

m 

7ft 

7(1 

78 

82 

811 

8ept.; Oct. 

i i 

70 

81 1 

78 

i ;> 

74 

HI 

75 

Nov. 

73 

71 

79 

72 

Duo 

74 

74 

83 

TO 

An- 

nual. 

TS 

74 

81 

73 

The quantity of atmospheric water normally present in the Dismal 

Swamp region is not notably greater nor smaller than that which pre- 

vails in other parts of the northern and middle Atlantic slope in the 

United States, although falling considerably below the normal per- 

centages of the coast from Charleston, in South Carolina, to halves- 

ton, in Texas (78 to #2 per cent). The high percentage at Cape Hat- 

teras is due to a local cause, the proximity at that point of the warm 

Gulf Stream and the cold Arctic Current. On the other hand, the 

humidity is of course far greater than in the arid and semiarid regions 

of the Western States (4:2,!) per cent at Yuma, Ariz.; 40.2 percent 

at Pueblo, Colo , etc.). The distribution during the year is remark- 

ably uniform, varying only to an extent of U per cent between the 

month of least and that of greatest normal humidity. 

PRECIPITATION. 

Rain.—The rain-bearing storms of this region usually approach 

from the west. The character of the rainfall (as to intensity) varies 

at different; seasons. The winter and spring rains are usually light 

and long continued, while the summer and fall rains are more often 

heavy and of short duration, hence of the torrential type. 

Xorvuil 2>r('<'.ipHahoni ehiefiy rain. 

Station. 

Norfolk  

Cape H^nry 

HatteraH  

Wilmington 

fem 

\Ui 

cm 

in . 

cm 

lin . 

cm 

in . 

Jan. F vh. 

3.83 I 3, 85 

10.fi 8.U 

4 24 

14.77 

r>. ui 

:* t*4 

;i. w 

>1. 17 

4 47 

8. 07 

3 -5( 

Mar. 

11.47 

4.5ft 

12 8 

5,13 

I 5.25 

0. 1(1 

!>. 87 

3.W5 

Apr 

10.17 

4.07 

11.15 

4.40 

11 - 8 

4.72 

7,4 

SMMi 

May* Juiu*. 

bi7 

4.28 

II). 17 

4.07 

11.5 

4.00 

10.4 

4.10 

4 21 

!).87 

3. ^5 

11.42 

4 57 

14. 25 

5,70 

JulyJ Anx 

10.57 14.8 

5.1% 

14.07 

■ 5.03 

10.07 

i 0.4:1 

18.1 

7,24 

15. 27 

U1 

13 85 

k 51 

>.k7 

IK. 07 

i, 4 J 

1 

Sopt. <>et. 

11.40 9.07 

4, r*\ 

11JIT 

4.55 

10.1 

0. 44 

10.115 

0.4% 

3.K7 

if. 47 

4, i i 

15,42 

0.17 

;;.84 

Nov. 

7 75 

n. io 

;u>7 

12 U5 

5,18 

0.12 

2. 45 

Di 

M. 17 

3. 07 

H. 07 

3.87 

1:1.07 

5.47 

7.45 

2JJ8 

An 

nual. 

m. 2 

52.08 

13TI. 85 

52, :t4 

itso.02 

*50.41 

135.85 

54. m 



DATA OF PRECIPITATION. 529 

Average number of rainy days* 

Station. Juii, 

Norfolk  i 12,7 

Capo Henry  11.9 

Hattera8    15. U 

Wilmington j 13.8 

Fob, Mar, 

11,0 

9.8 

10,2 

10 2 

11,6 

12.6 

11.9 

11.1 

10.7 

11,6 

8,4 

9.3 

May. 

11.3 

1L8 

10.0 

9.9 

June. 

ID. 4 

lo. r> 

W It 

11.2 

July. Au£. Sept, Oct. Nov. 

12.4 12.7 9.4 

10.6 10,7 7.7 

10.2 10.2 13.7 

12.G ' 14,4 9.9 

I ! 

8.9 

7.8 

7.5 

8.0 

I 

9,9 

9,8 

6.7 

8.3 

10.4 

10.2 

9.5 

ill 

An- 

nual, 

131JI 

125.0 

123.8 

128.6 

Snow.—'The precipitation of snow during the winter is normally very 

small, both in quantity and in the number of days upon which snow 

falls. The snowfall during the winters of 1895-9 (> and 181)0-97 was 

as follows: 

Examples of snowfall. 

Station. lW9u-M. 

Norfolk    

Cape Henry   

Hatteras — 

Wilmington   

14.2 cm. (5,7 in j 

9.0cm, (3.6 ill.) 

None, 

30,2 cm. (12.1 in,) 

;{1,2 cm. \ 12.5 ) 

28.0cm. (11,2 in.) 

None. 

None. 

The number of days in the year ended December 31, 189(1, upon 

which snow fell to a depth of 2.5 mm. (0.1 inch) or more, was at 

Norfolk, 5; at Cape Henry, 9; at Hut-terns, 0; at Wilmington, 

Precipitation thus means chieHy rainfall in the Dismal Swamp 

region, where the normal fall of snow in winter is too small to be of 

any noteworthy importance to the vegetation. The normal annual 

quantity of precipitated water is large as compared with that of most 

other temperate regions, although it is considerably less than at Cape 

llatteras. The average number of days with rainfall during the year 

is more than one-third of the whole. Tin* distribution of precipitation 

throughout the year, like that of atmospheric humidity, is remarkable 

for its uniformity. The normal variation in rainfall between the 

month of greatest (July) and that of least (November) amounts to 

only 7 centimeters at Norfolk and about 5 at Cape Henry, The varia- 

tion in number of days on which ruin falls between the month with 

most and that with least is likewise slight , being about four days at 

Norfolk and five at Cape Henry.' 

No data regarding the amount of dew deposited could be 

obtained, nor is this factor of primary importance to vegetation in a 

region which possesses such an abundant and equally distributed 

atmospheric humidity and rainfall. 

'The Dismal Swamp region -belongs to Schimper's " immerfeucht Q-ebiet" of 

the warm-temperate belt (Pflanzengeographie, p. 500), which is characterized by 

its rainfall being pretty equally distributed throughout the year. It is exceptional, 

however, in that its large forest trees (excepting Pin us and Chamaecyparis) are 

all deciduous. Most hygrophile forest in the division thus characterized by 

|Sehimper is evergreen. 

4 

I 
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WIND. 

The normal wind direction in midsummer is almost, exactly opposite 

to the normal direction in midwinter. In January the prevailing 

winds at Norfolk are from slightly west of north; at Hatteras from 

almost due north, and at Wilmington from considerably west of 

north. In July, on the other hand, the prevailing winds at Norfolk 

and at Wilmington are from somewhat west of south, and at Hatteras 

from almost exactly southwest.1 

Average nuiximum vcUx'ity of the wind. 

Station. 

Norfolk 
/ks 

— \tni 

OapeHonrr 

Hutteraa  

Wilmington .{J^ 

Jan. 

Ir>. i> 

W.T 

5 

15.« 

25.0 

15.5 

15,5 

W.K 

Fv.h. Mar, 

Hi. a 
■K 
w<J h M 

15 41 

5 

15.2 

IM ft 

la 3 

IK 2 

11.3 

1K.H 

25.2 

15. ti 

18.2 

11 3 

Ajir. 

15. [\ 

U. 7 

5i.T 

14.7 

24.2 

15.4* 

18.7 

ll.it 

May. Juno.1 JulyJ Aug. Sopt. 

13.5 

K4 

21.0 

13, 0 

mi 
i'j ^ 

m. u 

if). 5 

14.2 

H,K 

22.0 

13. ti 

21.3 

13.2 

15. fi 

9.7 

Nov, 

12. W 

8,0 

19.0 

11.tt 

18.5 

11.5 

14,7 

1U 

12.2 

13.5 

8.4 

Dt c 

15.1 i 

H.3 

24 H 

15.4 

34 0 

14. H 

13.7 

M.5 

An- 

nttaL 

15.2 

9 4 

23.2 

14.4 

21,4 

13.3 

15 5 

9 6 

The rate of movement of currents of air is of great importance to 

vegetation, not only by reason of their direct mechanical effect upon 

the plant and upon its substratum, but. also because transpiration 

increases wit h the velocity of the wind, other things being equal. The 

average maximum velocity of the wind varies greatly within the limits 

of the Dismal Swamp region, the rat io of velocity at (Jape Henry, one 

of the most exposed points on the Atlantic coast of North America, to 

that at Norfolk being nearly as 5 to .'i. The range in average maxi- 

mum velocity from month to month does not greatly vary, as that ill 

the month of greatest (March) exceeds that in the month of least 

(July) by about 30 per cent, 

SUMMARY. 

The climate of the Dismal Swamp region as a whole is highly favor- 

able in all essential respects to the vigorous growth of what, we may 

term, for the sake of convenience, " normal" plants; i, e., such as are 

not especially equipped to endure any kind of ext reme conditions. It 

is characterized by a long growing period with a relatively high sum 

total of effective temperature, a mild winter, normally slight daily 

variations of temperature, abundant sunshine, heavy and well dis- 

tributed rainfall, and a high and remarkably uniform percentage of 

atmospheric moisture. It is preeminently a forest climate, and the 

whole region was, in its primitive condit ion, densely forested. There 

still remain, especially in the depths of the Dismal Swamp, many 

trees of great size. On the outer coast, however, among the sand 

dunes, local qualities of the soil and extreme exposure to the wind 

See Rep. Chief U. S. Weather Bureau for 1890-97. charts 1 and 3. 
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neutralize these favorable conditions and occasion the presence of 

vegetation which is decidedly desert-like. 

GEOGRAPHY AND PHYSIOGRAPHY. 

GENERAL GEOGRAPHY OF THE REGION. 

The territory embraced in this report under the designation "Dis- 

mal Swamp Region" lies, roughly, between parallels 30" and 37° N. 

latitude and meridians 75 50' and 70° 35' W. longitude. It covers a 

considerable part of the Coastal Main1 area in southeastern Virginia 

and northeastern North Carolina. It. is bounded on the north by the 

mouth of the James River (Hampton Roads) and of Chesapeake Bay, 

on the east by the Atlantic Ocean, on the south by Albemarle Sound, 

and on the west approximately by the western border of the Great 

Dismal Swamp. The region, therefore, comprises the whole of 

Princess Anne and Norfolk counties and the eastern portion of 

Nansemond County in Virginia and the whole of Currituck, Camden, 

Pasquotank, and Perquimans counties in North Carolina. 

Owing to the limited time which could be devoted to the survey, 

not every part of the area thus defined was thoroughly explored. The 

southern or North Carolina portion was only superficially and par- 

tially examined, the counties of Currituck and Camden having been 

traversed merely by railway. On the other hand, a large part of 

Princess Anne and Norfolk counties, Va., as well as of that section 

of Nansemond County which lies within the borders of the Dismal 

Swamp, was explored with considerable care. 

The greatest, length of the region, from Willoughby Spit south to 

Albemarle Sound, is nearly 5)0.5 kilometers (00 miles). Its greatest 

Width, along the Virginia-North Carolina boundary, is about 05 kilo- 

meters (40 miles). Approximately the area embraces 0,^00 square 

kilometers (2,400 square miles).2 The whole is a flat or slight ly undu- 

1 In order that the term " Coastal Plain." as here employed, may be {perfectly 

clear to readers, I inay be allowed to quote from Mr. N. 11. Durton's manuscript 

the following definition: 

' The central and southern portions of the Atlantic slope of the United States 

embrace four provinces of very distinct characteristics. From the westward there 

is, first, the plateau province, which comprises broad basins, occupied by upper 

Paleozoic rocks. The second is the Appalachian province, consisting of high, 

longitudinal ridges, due in greater part to sharply folded middle and lower Pale- 

ozoic rocks. Third, the Piedmont Plateau province, n region of undulating 

plains, extending from the Iilne Ridge with a gradual declivity eastward, and 

underlain by crystalline rocl.s. And, fourth, the Coastal Plain, a province bor- 

dering the ocean, deeply invaded by tide-water estuaries and underlain by gently 

edst-dipping unconsolidated strata from early Cretaceous to Recent age/ 

■This figure would he considerably smaller if we subtrat t the area of the numer- 

ous salt-water bays and lagoons which extend inland, especially on the north and 

e^st. 
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lating plain, varying in elevation from mean tide level to G.fi meters 

(22.2 feet) above that level, except at some points along the outer 

coast, where the drifting sands form dunes that rise to a considerably 

greater height. The elevation of by far the greater part of the area 

is from 3 to <i meters (10 to 20 feet). The maximum altitude, leaving 

out of consideration the sea dunes, is reached in the heart of the 

Dismal Swamp, from which point there a gentle terrace-like slope 

toward sea level on the north, east, and south. Along the western 

margin of the great swamp occurs a more or less sharply defined 

ancient sea beaeh, the Nansemond escarpment, which varies in height 

from li to 15 meters (5 to 50 feet)1 and constitutes the natural western 

boundary of the Dismal Swamp region. ^ 

Numerous waterways traverse this flat* plain, most of which have 

their source in or near the Dismal Swamp, and (low northward into 

the James River and Chesapeake Bay and southward and southeast- 

ward into Cnrrituck and Albemarle sounds. These are the Nanse- 

mond and its tributaries, Elizabeth River and its branches, and 

Lynnhaven River with its numerous ramifications on the northwest, 

north, and northeast, and North Landing, Northwest, North, Pas- 

quotank, Little, and Perquimans rivers on the east, southeast, and 

south. Near their sources most, of these water courses are small fresh 

streams of sluggish, dark-brown water, rich in finely divided organic 

matter, but they soon widen out into estuarine channels in which 

tidal action is distinctly perceptible, and whose waters, in the streams 

flowing into the James and Chesapeake Hay, become first brackish 

and then salt. The brooks which are tributary to these rivers are in 

most cases more or less overgrown with palnstrine vegetation and 

their current is usually almost imperceptible. 

PROMINENT PHYSIOGRAPHIC FEATURES. 

The principal physiographic features of the nonaqueous surface of 

the region are more or less intimately connected with and dependent 

Upon the character of the plant formations which cover them, although 

this, in turn, is of course primarily due to conditions of soil and of 

drainage. The several areas which may be described in some detail, 

proceeding from the coast line toward the interior, are: (1) The beach 

and the dunes, (2) the salt marsh, (%) the plain, (4) the swamps. 

THE BEACH AND THE DUNES, 

This area follows the shore from the mouth of the Nansemond 

River around Cape Henry and down the outer Atlantic coast , as well 

as part way around the deep, irregular indentations of the shore 

line which are formed by Elizabeth and Lynnhaven rivem and their 

1 Shaler, 10th Ann. Rep. (ieol. Surv., pp. to (I81J0), 
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branches. It varies in width from a mere strip 2 or 3 meters wide 

(as along the estuaries) to nearly 1 kilometer (over | mile) at Cape 

Ilenry. Its surface everywhere consists of finely divided, wave- 

deposited, and often wind-blown whitish sand. 

In the move sheltered eoves and along the rivers and bayous the 

beach is ordinarily smooth and gently sloping, with a contour 

unbroken by abrupt elevations. The sands of the more exposed por- 

tions of the coast, on the other hand, are piled up by the wind so as to 

form dunes which are sometimes much the highest laud of the region. 

PV1' 

Fi<;* 51.— Inner alopo of high iluaus at Cape Henry, Va , showing advance on The I>usort, 

This area of sand hills reaehes its culmination at (-ape Henry, where 

the summit of 1 lie highest dune is roughly estimated to be 2ft meters 

(SO feet) above mean lide level.' Thenee along the south shore of 

Chesapeake Bay west In Willoughby Spit and along the At lantie strand 

to a point 2-t kilometers(1A miles) southeast of (-ape llenry the dunes 

gradually decrease in size and finally disappear. Whether sand hills 

of any size occur between the Virginia-North Carolina boundary and 

Cape Tlatteras was not ascertained. 

' The highe t contour noted on the Norfolk folio of the (Geological A tins of the 

United States is 50 feet, bat higher contours lying inside this are indicated. A 

century ago B. H. Latrobe (see be?ow) estimated tin - height of the highest dune to be 

not " less than too feot above high-water mark." 
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The lesser dimes on this coast appear usually to originate about, 

tufts of marram grass {Aiiiwophilo ■'tram trio), although Uuiohip<ttu- 

culata, Panirum atiiormn, and other plants are likewise effective as 

the nuclei of accumulations. As a rule the outermost dunes are the 

lowest, being only breast high or lower. The height of the hills 

increases with greater or less regularity to the innermost, normally 

the highest, line of dunes. The last a re often forested, although at 

Cape Henry, where they attain their maximum elevation, they are 

devoid of vegetation excepting a few plants of marram grass (Amniu~ 

Fiti. 52. —Incursion of the saml on inland vegetation in ar Cap© Henry, Va. 

pllihi (trfft(ino). The outermost, and innermost dunes usually form 

regular ehains, broken here and there by the wind, hut, eonforming 

mainly to the contour of the coast. The middle dunes also exhibit a 

tendency to form rows parallel to the shore line, but this tendency is 

often modified and obscured so t hat there frequently appears a tot a I 

lack of order in their arrangement. The outer or seaward slope of 

the dunes is very gentle, and is usually more irregular than the 

abrupt landward declivity, whose angle, c. g., in the highest dunes at 

Cape Henry, is a I tout 43 degrees. 

At and near Cape Henry the dune area is unmisfakaltly advancing 
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inland, while elsewhere along this coast such a movement in loss evi- 

dent or not to he detected (fig. 51). From the summit and the steep 

inward faee of the highest dunes at Cape Henry project the tops pf 

old cypress trees, some of which still bear a few living leaves (fig. 52). 

The sand is pouring down upon the floor of a tract of swampy forest 

(locally known as "The Desert,'1) and the leaves and branches of 

many of the trees have been more or less perfeelly denuded by sand- 

laden winds (fig. o:S). Between these high inner dunes and the beach 

am to be seen dead trunks of large pine t rees standing amid the bar- 

ren sands. 

The Desert itself occupies an ancient dune area, and bears witness 

to the fact that, while at present, the acolian sands are gaining upon 

Fia. .>!.—Incursion of tlio Hand on inland votfotation near Cape Henry, Vu. 

the forest, in times past- a contrary process has had place (fig. 51). 

This forest area covers an area of allernate elevat ions and depres- 

sions, the former hearing a growth of oaks, pines, ;ind a more or less 

xerophilous undergrowth, the hitler a palustrine forest of cypress 

(Taxodimn), black gum ( Yy.w*. l>ijl<>ni), red maple (_I</ r rtihfitw), 

etc., with here and there small, slmllow pools containing aquatic 

vegetation. The ridges which traverse1 The Desert, conform generally 

in direction to that of the present coast line. 

Verv interesting, as showing how little conditions have altered at O 7 i 1 

Cape Henry within the past one hundred years, is the following 

description of the dunes as they appcatvd about 17')!Mo I». II. Latrobe:1 

The&e easterly winds, blowing (luring the driest and hottest season of the year, 

1 Trans. Am. Phil. Sor., vol. I, pp. t:>9 to *1 Ut (1 ?!>!>), 
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carry forward the greatest quantity of sand, ami have amassed bills, which now 

extend about a mile from the beach. Tho natural level of the land, elevated little 

more than 10 feet above high-water mark, has a very gentlo declivity to the east. 

IMs now a swamp of about 5 miles square (3.1 square miles). The soil Itelow the 

surface is a white, loamy sand; and if the water falling upon or rising in it had a 

free discharge to the ocean it would probably be perfectly dry. This, however, the 

sand hills prevent, and the water is discharged into the sea to the southward and 

into tho month of the Chesapeake to the northward by small creeks, which find 

vent from the westerly extremes of the swamp. Lynnhaven Creek is the most 

considerable of these drains. The swamp, or, a; the neighboring inhabitants call 

it, The Desert, is overgrown with aquatic tret s and shrubs. The gum (L. xlym- 

eijlna), the cypress, tho maple (.1. ruhrnm), the tree improperly called "sycamore" 

(Platan uxoecuhmtdlix), the Maytiolia virtjiniaua, the wax myrtle (Myrica cerifera), 
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and tho reetl < Armnihutritt tcctn ) are the prin ipal. Of these many thousands are 

already buried in tho sand, which overtops their summits and threatens the whole 

forest with ruin. Their destruction is slow, but inevitable. Upon the extreme 

edg« of tho sand hills, toward tho swamp, the wind, opposed by the tops of the 

trees, forms an eddy. The sand carried along witli it is precipilated, and runs 

down the bank into the swamp. Its slope is very accurately in an anglo of 45 

degrees. By gradual accumulation the hill climbs up their trunks; they wither 

slowly, and before they are entirely buried they die. Most of them lose all their 

branches, and nothing but the trunk remains to be covered with sand: but some 

of the cypress retain life to the last. * * * 

Since the establishment of tho light (about sixteen years ago) the hills have risen 

about 30 feet in height, and have proceeded into tho Desert about ■ H' yards from 

a spot pointed out to ino by the keeper. * * The height of the hill at th6 
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swamp ia between 70 and 80 feet perpendicular. It is higher nearer the sea, the 

inner edge being rounded off, a;ul I think at its highest point it can not be less 

than 100 feet above high-water mark. 

If the hills advance at an equal ratio for twenty or thirty years more, they will 

swallow up the whole swamp and render the coast a desert indeed, for not a blade 

of grass finds nutriment upon tho sand | sic]. 

This is even to-day a wry good pict ure of tlit1 Cape Henry .sand hills 

and Ihe forest behind Ihem. Tin* advance of the san<l must have 

proceeded at a much less rapid rate during the past century, however, 

than during the sixteen years before Lat robe's visit. 

Other evidences arc not lacking of a subsidence ami consequent re- 

t 

Fit;. alon^ tins alioro near Virginia Beach; saml abovi:. clay below. 

cession of lliis coastline. In t lie low terrace nf Columbia clay (fig. n?>) 

which outcrops along I he beach from Capo Henry southward, some- 

times sc\era! meters above high-lide limit, somel inies between the 

levels of high and low tide, stumps in .sifu (usually of the cypress) are 

frequently to be seen. Such stumps are said to be abundant beneath 

1 he waters of Albcmarle Sound. 

Til K SALT MARSHES. 

This topographical feature, which exactly coincides with a plant 

formation, is almost, everywhere developed along creeks and rivers 

as far upstream as the influence of brackish water makes itself felt, 

ami in sheltered bayous and lagoons where the slope of the shore 

is vcrv gentle. Along streams I he salt marsh consist s usually of a •4 " '"J 1 



338 BOTANICAL SURVEY OF DISMAL SWAMP RKGION 

narrow strip 011 cadi side of the channel, while in lagoons (notably 

the upper part of Hack Bay) it sometimes takes the form of a meadow 

of considerable width. While the largest, salt marshes are found 

just inside the beach and dune area of the outer coast, the narrow 

belts which fringe tidal streams penetrate deeply into the inland 

plain, where they are always at once recognizable by their peculiar 

vegetation. 

The presence and extent of salt marshes along the shores of Curri- 

tuck and Albemarle sounds was not ascertained. At the head of 

Back Bay, which eventually opens into Ourrituck Sound, extensive 

brackish meadows occur. Oil the other hand, this formation does 

not exist about Kdetiton Bay, on the north shore of Albemarle Sound. 

The latter sound, fed as it is by numerous fresh water streams, some 

of which are of considerable size, is rarely at all brackish. 

Above the limit of saline water the larger streams are bordered by 

marshes which resemble the salt marsh, but are occupied by fresh- 

water vegetation. 

THK PLAIN. 

The greater part of the territory east and north of the Great Dis- 

mal Swamp, together with that south of the swamp and immediately 

bordering Albemarle Sound, constitutes what maybe termed. " The 

plain." Tt was in all probability originally everywhere covered by a 

forest of short-leaf pine (Pin us tarda), in which hard-wood species 

(oaks, sweet, gum, etc.) held a secondary placA. Since the settlement 

of the region, however, conditions have been greatly altered. Much 

of it has been deforested and occupied by cultivated crops and by 

dwellings, in the remaining forest much of the pine has been cut 

down, and as a result deciduous species play a much more important 

part in its composition than was probably the case before the advent 

of civilization. Even then the pine forest, was interrupted, especially 

along water courses, by areas of wooded swamp and of salt, marsh. 

To-day it, is for the most part broken up into scattered tracts of com- 

paratively small ext ent, between which intervene areas of cleared land. 

The general surface of this plain is fiat or slightly undulating. 

Elevations that can be termed hills do not occur. To the drainage 

system and the differences in the plant covering, rather than the 

orography, is attributable what little of variety its physiognomy 

exhibits. 

THE SWAMPS. 

The Great Dismal Swamp and the lessor outlying morasses of the 

region constitute the most northeastern extensive outpost of that 

immense body of palustrinc forest which covers so large a part of the 

Coastal Plain of the southeastern United States, and which extends 

up the Mississippi River and its larger tributaries to southeastern - 

Missouri and southern Illinois and Indiana. 
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"The Dismal Swamp," to quote Professor Shaler, "belongs alto- 

gether to that group of inundated lands where the lark of drainage is 

due to an original deficiency of slope, combined with the flow-retarding 

influence of vegetation on the movement of water from the land."1 

North of the month of" the Chesapeake the inclination of the plain is 

usually ^sufficiently great, to permit the ready off-flow of the rainfall, 

while the climate is unfavorable to the development of certain types 

of vegetation (especially the large cane, Anin<lht(tri<t macro&iH'rma), 

that are particularly effective in retaining the surface water. 

The total area of the Dismal Swamp is estimated at about X,!*00 

square kilometers {1,50(1 square miles), which comprises all extensive 

bodies of hygrophile forest lying between Elizabeth Kiver and the 

mouth of the James on the north, and Albermarle Sound on the south. 

More than one-half of this area lies in North Carolina, the Virginia 

Slate line passing not far south of Lake Drummond. An additional 

1,800 square kilometers (700 square miles) is computed to have been 

reclaimed by drainage from the original area of the great swamp. A 

large part of this land was deprived of its excess of water by the dig- 

ging of the Dismal Swamp Canal, close upon a century ago. The 

canal traverses t he swamp east, of its center, and has had the effect 

of partially draining the region east of it, while retaining in the por- 

tion to the west much water that formerly escaped into the sounds. 

Consequently the western section of the swamp is probably wetter 

than it was a hundred years ago. Much of the land cast of the canal 

is now in cultivation or is susceptible of cultivation after much less 

preparation than the western part of the swamp would require. 

The outlines of the morass are very irregular, particularly on its 

eastern margin, where the reclamation of extensive tracts has cut off 

from the principal swamp some areas of hygrophile forest, especially 

along the upper waters of the rivers, which were once continuous with 

it. Occupying scattered depressions over the whole region, beyond 

what could ever have been the limits of the (Jreat Dismal Swamp 

itself, are lesser tracts of similar character, which exhibit the same 

peculiarities, but on a smaller scale. 

The Dismal Swamp is traversed by contour lines of from 1 ^ to G 

meters (5 to JO feel) clcvalion, and a great part of its area is thus 

more elevated than the major portion of the plain lying to the east 

and northeast. The surface of Lake Drummond, nearly if not quite 

the highest point in the swamp, is normally (>§• meters (22.2 feet) above 

sea level. 

This interesting body of water (PI. LXV, frontispiece), lying approx- 

imately in the center of the Dismal Swamp, is about 5 kilometers (3 

miles) in greatest diameter, and is of quite regular shape, as the 

shore line forms long curves uninterrupted by promontories, and 

there are no islands. The depth of water, which is said not to have 

1 Shaler, loc. cit., p. 313, 
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exceeded - meters (about 0 feet) in any portion originally, has been 

increased by the digging of canals and other artificial causes until the 

normal greatest deplh is about. 4J meters (15 feel). In November, 

1808, however, the deplh was considerably less than meters ((5 feet) 

ill almost every part of the lake, much of Ihe water having been 

recently drained oil' through the feeder of the Dismal Swamp Canal. 

The water was then lower than it had ever before l>een known 

to be. 

The water of Lake Dnimmonti, like I hat of the wooded swamps of the 

Coastal Plain generally, is of a deep brown hue and is rather turbid. 

When taken up in small quant ity the eolor is much like that.of sherry. 

This brown eolor is doubtless due to the great amount of tinely divided 

Fit;. 54>.—Cypress stumps uii tliu inurgin of Lake Druunnoud. 

vegetable matter with whieh it. is impregnated. The people of the 

countryside ascribe to the swamp water tonic properties, which they 

believe to be derived from Ihe back and wood of the "juniper," or 

white cedar. Despite this large pereentage of organic matter held 

suspended in its water, I lie lloor of the lake is in large part covered 

with a fine white sand. 

The peculiarity of the aspect of Lake Drunimoud is enhanced by tho 

multitude of gray old cypress stumps, worn by weather and water into 

a thousand fantastic shapes, that encircle the basin, standing in the 

shallow water near the shore (lig. ,iii). During very high water many 

of these stumps are completely submerged. A few small trees are st ill 

alive, relics of what must once have been a noble forest of cypress. 
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The hike is entirely surrounded by low, swampy woods. At two or 

three points, where the ground is slightly higher, arc smalt clearings, 

the remains of old lumber camps. Tn a very few places, notably at 

the mouth of the Jericho Canal, soil is being deposited, and marshy 

flats, occupied chiefly by herbaceous vegetation, extend a little way 

into the lake. The total present area of these flats, when the water 

of the lake is at its normal level, is perhaps a hectare (34 acres). 

In spite of the slight differences of elevation already mentioned, 

the surface of the Dismal Swamp exhibits very little diversity, the 

variations from the highest ground to the lowest being insignificant 

to the eye, although sufficient to induce some alterations in the plant 

covering. A great part of the swamp is covered with standing water, 

which varies in depth at different seasons, but rarely, even in the 

wettest parts, exceeds ft decimeters (- feet), and is usually from - to 

15 centimeters (1 to 0 inches). The several ditches or small canals 

that have been cut through the Dismal Swamp ordinarily contain 

about a meter (% or 4 feet) of water. Usually in the early fall a con- 

siderable part of the swamp is sufficiently dried off for a number of 

weeks to be traversed dry shod, but in its normal condition the 

greater part is very wet. 

The origin of the Dismal Swamp and of its central body of water, 

Lake Drunnnond, offers un interesting problem in historical geology, 

and one that has been much discussed, but it is outside the province 

of this paper. 

Col. William IJyrd, a commissioner appointed by one of the colonial 

governors of Virginia to fix the boundarv between that colonv and ±r L- h/ 

North Carolina, gives an entertaining account of the Dismal Swamp 

as he and his party of surveyors found it at. that early day. T quote 

from "The History of the Dividing Line: liun in the Year 17128,1'one 

of the papers comprised in the " Westover Manuscripts of William 

Hyrd, esq., of Weslover,1' published at Petersburg, 1811. On their 

first day in the swamp Mr. Byrd's parly were "blessed with pretty 

dry ground for '.i miles together. But they paid dear for it in the 

next two, consisting of one continuous frightful pocoson, which no 

creatures but those of the amphibious kind had ventured into before. 

This filthy quagmire did in earnest put the men's courage to a trial, 

and though I can not say it made (hem lose their patience, yet they 

h>st their humor lor joking. They kept their gravity like so many 

Spaniards, so that a man might have taken his opportunity to plunge 

up to the chili without danger of being laughed at.1' * 

"The ignorance of the borderers" concerning the Dismal Swamp is 

much complained of, "notwithstanding they had lived their whole 

lives within smell of it. * * * At the same time they were simple 

enough to amuse our men with idle stories of the lions, panthers, and 

alligators they were like to encounter in that dreadful place. * * * 

The surveyors pursued their work with all diligence, but still found 

the soil of the Dismal so spongy that the water oozed up into every 
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f<x>tstep they took. To their sorrow, too, they found the weeds and 

briers more firmly interwoven than they did the (lay before. But 

the greatest grievance was from large cypresses, which the wind had 

blown down and heaped upon one another. On the limbs of many of 

them grew sharp snags, pointing every way like so many pikes, that 

required much pains and caution to avoid. These trees, being ever- 

greens [sic] and shooling their large tops very high, are easily overset 

by every gust of wind, because there is no firm earth to steady their 

roots. Thus many of them were laid prostrate, to the great encum- 

brance of the way." 

GEOLOGY. 

It will be expedient to leave the description of the most recent 

superficial deposits of the Dismal Swamp region to the following 

chapter on Soils,'1 and to devote this section of the paper to a brief 

description of the underlying strata, so far as their character and 

extent have been determined, merely enumerating the uppermost 

deposits. The series of events which has created the surface topog- 

raphy and the arrangement of the underlying geological formations 

which we, find in the Dismal Swamp region to-day has formed the 

subject of numerous publications, and will be described in the text 

of the Norfolk folio of the Geological Atlas of the United States, soon 

to be issued by the United States Geological Survey. While the 

present distribution of the vegetation of the region is undoubtedly in 

part a result of its past geological mutations, the subject is loo exten- 

sive to be entered upon in this report, even were the data at hand for 

its proper presentation. Consequently we shall confine ourselves to 

a statement of existing conditions. 

The most recent surface formation of the Dismal Swamp region con- 

sists, in the region designated as The Main, of a soil usually loamy, 

but varying from almost pure sand, with an insignificant content of 

humus in the highest and best-drained portions, to a mixture of sand, 

silt, and considerable organic matter in the lower-lying lands. In 

the beach and dune area the surface formation consists entirely of 

fine white sand of marine origin. In the swamps, on the other hand, 

notably in the Great Dismal itself, occur heavy deposits of peat— 

vegetable matter in various stages of decomposition—which in many 

places reach a thickness of .'3 meters (10 feet) and are sometimes 

meters (15 feet) thick. Toward the margins of the Dismal Swamp 

these vegetable deposits gradually decrease in thickness. Great 

numbers of trunks of large trees have been buried in the peat, and 

are often so well preserved as to be" valuable for all purposes to which 

newly felled timber can be put.1 The surface of the salt marshes is 

covered with a thin layer of brownish or gray silt, mixed with con- 

siderable decaying organic, matter and saturated with water which 

contains usually 2 to per cent of sodium chloride. Under this a 

layer of st iff, blue clay often occurs. 

■SeeN. B. Webster, Ainer. Naturalist, vol. !), pp. 200 to 2(>2 (1875). 
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Beneath these various surface deposits are extensive layers of sands, 

clays, gravels, marls, and matter of organic (chiefly vegetable) origin, 

which slope gradually to the southeast and which have an aggregate 

thickness of more than 525 meters (1,750 feel). These in turn rest 

upon the strata of crystalline rocks which are exposed farther west, 

but in the Dismal Swamp region are everywhere deeply buried. 

The formations above the rock floor represent all geological periods 

from Lower Cretaceous lo Recent. The greater part of them were 

deposited unconformably, the general level of the Coastal Plain having 

suffered numerous oscillations during the time in which they were 

laid down. The following table of the several formations, giving 

their period, general character, and thickness wherever the last was 

aseertainable, is quoted verbatim from Mr. Darton's forthcoming 

paper: 

Period. 

Recent  

Pleistocene 

Neocene ... 

Eocene  

Cretaceous 

Formation. 

Alluvium, etc. (unconform- 

ity.), 

Columbia (unconformity)... 

Lafayette (unconformity) __ 

Chesapeake (unconformity). 

Pamunkey   

Marine deposits (unconform- 

ity). 
Magotliy (unconformity) 

Potomac (great unconform- 

ity). 

Crystalline rocks . ..*  

Character. 

River mini,marsh, l>each sand, 

durm sand, vtv, 

Sandy loams, sands, and clays. 

Gravid, orange Hinds,loams ... 

Fine Hands, clays, and diatoma- 

ccnns deposits. 

tilauconit.it: sandy, marly, and 

clays. 

Clays and sands   

Sands? ,       

Sands and clays   

Granites, gneisses, etc   

Thickness in mo 

i ters (and tin>t>. 

U-18 (60). 

' %-u (lo-fti). 

\ 7,5-13 . 

; KU-M5 (ar>- 

5ttf)t 

y?»yu (3o-8uo). 

0150 (500). 

? 

U0-38tf? (200-iRiO). 

The formations occupying the surface in the Dismal Swamp region 

are the Chesapeake, Lafayette, Columbia, and Recent. Marine fossils 

are abundant in the Chesapeake formation, fossil shells being present 

in some deposits in such quantities as to afford marls valuable for 

agricultural purposes. The inorganic matter which constitutes the 

bulk of all the formations consists of the detritus of rocks in the 

Appalachian and Piedmont provinces1 to the west, which was carried 

seaward by st reams during past ages, just as is happening to-day. 

The Columbia formation, a comparatively thin layer of sands and 

sandy loams, forms the surface of almost every part of the Dismal 

Swamp region where very recent deposits (dune and beach sand, marsh 

silt, swamp peat.) have not been laid down upon it. This sheet varies 

in thickness from (5 to 10 meters (20 to35 feet). The formations lying 

beneath the Columbia are naturally exposed only in the valleys of the 

larger rivers, especially the Elizabeth, the James (Hampton Roads), 

and the Nansemond. A section through part of the Columbia deposits 

is exposed on the outer ocean beach, where it forms a low bench of 

clay, either above high tide or between the levels of ebb and flood 

(fig. 55). The materials belonging to this formation, which compose 

See footnote, p. 331. 

.No. <>—01 
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the subsoil of much of the region, vurv considerably at different 

points, and comprise gravel, coarse sand (sometimes quicksand), fine 

sand, silt, and red, yellow, and blue clays, besides various mixtures 

of sand, silt, and clay.1 

In the greater part, of the Dismal Swamp region water stands quite 

near the surface of the soil, so that the roots of all except the smallest 

herbaceous plants can readily penetrate to a depth at which water is 

abundant. All deep-lying water of the region, so far as has been 

ascertained, has a salty taste. 

SOILS. 

By Frank D. Gardner. Assista n t, Dimxion of Soils, 

THE SALT MARSHES. 

The soil of the salt marshes is usually a brown silt containing much 

partially decomposed vegetable matter, beneath which stiff clay is 

often present as a subsoil. (Treat moisture is the normal condition 

of this soil, and at high tide it is subject to overflow. As the water 

which then covers it is strongly brackish, the soil of salt marshes is 

characterized by a much higher percentage of common salt (NaCl) 

than is present in ordinary soils. 

THE SAND STRAND. 

The soil of the beach and dune area, like that, of the salt marshes, 

possesses no agricultural value. It is an almost pure marine sand, 

whitish in color. Near the tide limit particles of carbonate of lime 

(CaC():i) are somewhat abundantly intermixed, a result of the decom- 

position of seashells. Farther back, however, accumulation of lime 

is prevented by the dissolving action of rain water impregnated with 

carbonic oxide (CO.,). Humus is almost entirely wanting, except on 

the innermost, fixed dunes. Here the growth of trees permits a suffi- 

cient accumulation of vegetable matter to give the soil a grayish color. 

Elsewhere the sparsencss of the vegetation, the ready permeability 

of the sand, the mechanical effect, of t he wind, and the rapid oxida- 

tion brought about by wind and sunlight are conditions which inter- 

fere with the accumulation of dead vegetable and animal matter. 

Common salt, sodium chloride, is present in considerably larger 

quantity near the shore than is normally the case in inland soils. The 

presence of the salt is easily accounted for by the frequency with 

which spray is blown landward by the wind. 

That, the percentage of sodium chloride, as well as of calcium car- 

bonate, which exists in dune sands at any considerable distance 

1 The Columbia formation is described by W, J.McGee, Am. .Tourn. Sci., ser. 3, 

vol. :r>, pp. 120 to 14%, to ;s;S0, to :iS8, 4 is to 1GG, 1H8S; and by N. H. Darton, 

Bui. Geol. Soc. America, vol. 2, pp.431 to 450, 1891. 
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beyond the reach of the tides, is normally too small to have much 

influence upon vegetation is indicated by the researches of Massart 

on the Belgian coast. The following analysis of sand-strand soil is 

given in his paper:1 

Hygroscopic water            0.22 

Free water  ......              .28 

Substances soluble in water       .02 

S< it Arm,E IX N1TKIC ACII). 

Iron oxide        .14 

Alumina      _      . . .13 

Calcium carbonate .         .14 

Magnesium           .14 

Carbon dioxide              .12 

SOLUliLK IN Sl'IJ'm'KtO ACII>. 

Alumina        .30 

Phosphoric acid......        Traces. 

Insoluble       98.81 

100.00 

Despite its excessive permeability, the soil is here rarely dry except 

at. and very near the surface. Kven on the dunes one can easily reach 

moist sand with his hands. Near tide level, as everyone knows, the 

shallowest depression soon fills with waler. If is probable that only 

the smallest plants of this strand formation ever have difficulty in 

reaching a sufficient, supply of water with their roots. Abundant 

deposition of moisture in the form of spray, rain, and dew, and the 

resistance to evaporation offered by the superficial layer of the sand, as 

well as by the abundant, atmospheric humidity, are factors which suffi- 

ciently account, for this, at first glance, somewhat anomalous condit ion. 

A further physical peculiarity of sand which is of interest in connec- 

tion with the vegetation is the rapidity with which the surface layer 

absorbs a great amount of heat, while the moist underlying portion 

remains always cool. On the other hand, sand gives up its heat with 

equal rapidity. Consequently it receives after nightfall a heavy pre- 

cipitation of dew. 

THE PLAIN—TRUCK SOILS. * 

GENERAL OIJSEKV ATK)NS. 

That part of the Dismal Swamp region which belongs neither to the 

strand, the salt marshes, nor the wooded swamps we have designated 

1 Mem. Soc. Roy. Bot. de Bel^ique 32, pt. 1 (1S93); quoted from Swaelmen's " Le 

boisement de la cote beige" (1888). 

In the following publications of the Department of Agriculture Professor Milton 

Whitney has quite fully described the peculiarities of the so-called "truck'' soils 

that occur along the Atlantic coast in the United States: Yearbook for 1S94, pp. 

129 to 143 (1895); Bui. No. f>. Div. Agr. Soils, pp. 15, 16, pis. 12 to 18 (1896); Bui. 

No. 1*5, Div Agr, Soils, pp. 8 toll (1898). 
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The Plain. It comprises the great bulk of those .soils which are Ht 

present of the highest agricult ural value. The lighter, sandier soils, 

which chiefly occur near tide water, are largely devoted to truck farm- 

ing, the principal industry of the region. The ideal truck soil is light 

in texture, well drained, and easily worked, and has hut a small 

natural content of organic matter. By a happy coincidence it is pre- 

cisely this type of soil which usually borders tide water, not along 

the outer shore, when1 the sterile beach and dimes occur, but along 

the numerous bayous and estuaries which intersect the coastal plain 

ill so bewildering a fashion. The value of the truck lands is thus 

enhanced by the protection against late and early frosts which the 

neighborhood of the sea affords, and by the ease with which their 

products can be shipped to a distance by water. 

These three conditions are almost essential to profitable market 

gardening on a large scale when the object is, as here, to force vege- 

tables to early maturity, in order that they may reach the large "North- 

ern cities well in advance of the home-grown product. Inland soils 

can rarely compete with those lying in tho immediate vicinity of salt 

water: (1) Because they are usually too heavy, containing too high a 

percentage of silt or of clay in proportion to their sand content. The 

consequence is that they retain too much water and arc slower to 

warm up at the beginning of the season, while also they become cold 

earlier in the fall than do lighter soils. For these reasons they are 

much more liable to the effects of late or of early frosts than soils 

near the coast. All these soil condit ions are obstacles to the quick 

development of early vegetables. {2) Because they are too far from 

the sea, with its moderating influence upon temperature in spring and 

fall and with its facilities for cheap transportation. 

It must not be understood, however, that there is any single type 

of soil which meets the requirements of all truck crops alike in the 

fullest degree. A soil that is light, sandy, and without a stitT clay 

bottom to a depth of 4 or 5 feet is admirably adapted to sweet potatoes 

and melons, but is less suitable for potatoes, strawberries, and peas, 

while distinctly unfitted for cabbage and spinach. In such land a 

ten or twelve days' drought, will burn out potatoes. 

In the fine truck region about Norfolk f wo well-defined types of 

soil are recognized by some farmers. One is a light loam, possessing 

only a thin clay bottom, beneath which there is often a bed of quick- 

sand. This type is best, suited for growing strawberries, and yields 

excellent cabbages, although it. is not the finest kind of soil for the 

latter vegetable. The second is characterized bva sandv soil 12 to IS 
i - ■ * 

inches deep, with a subsoil of clay sometimes stiff enough to be used 

for brick making. Potatoes and tomatoes are said never to rot in such 

soil, as frequently happens when they are put into that of the first 

type. This is also considered a superior soil for cucumbers. 

Certain of the truck crops, especially t hose which are sown in the 
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spring, require for (heir early maturity a vei y light, dry soil, contain- 

ing not more than it per cent of clay. Such arc watermelons, musk- 

nu*Ions or cantaloupes, sweet potatoes, cucumbers, asparagus, and, 

when early maturity is very important, Irish potatoes. On the other 

hand, fall-planted crops are better adapted to heavier land, having a 

clay content of from (» to 1 2 per cent. Spinach and cabbage are good 

examples of this class, and, as a general thing, strawberries, tomatoes, 

peas, and beans give somewhat better results on the heavier truck 

lands. 

By some truck growers two principal types of land are distinguished 

near Newborn, N. O.: (I) A light yellow loam, excellent for peas and 

tomatoes, and for Irish potatoes, which have a fine white color when 

raised in this soil; (2) "gall-berry" land, which is richer in organic 

matter, and consequently black in color. The surface soil is sandy, 

clay is encountered in some quantity 2 to .'J feet below the surface, 

and a solid clay bottom occurs at a usual depth of 5 or 6 feet. Soil of 

this kind is warm and easily worked, but needs to be well drained, 

else it will "drown out" in very wet seasons. At all times it is 

decidedly more retentive of moisture than is the yellow loam. Gall- 

berry land is considered by some "truckers" as unexcelled for straw- 

berries, and for Irish potatoes, which are said to be better in size and 

flavor, although less attractive in color, than when grown in the 

yellow loam. ■/ 

It can be said of this region that the natural drainage is almost 

everywhere deficient. Even the coastwise soils, which seem quite 

light and dry in their original condition, are nevertheless found to 

require at least cross furrowing before they are in fit condition for 

raising truck crops. On most of the large farms a system of tile 

drainage or of open ditches, intersect ing every field, is employed. 

Another point is that the very light soils near the coast, which are 

best fitted for forcing vegetables to earlv maturity, are all but worth- O ij f ■■ 

less in their primitive condition. Only by the heavy application of 

fertilizers can they be made to yield good crops. The annual outlay 

for fertilizers is an item that should be well considered by anyone 

who contemplates truck farming. Some idea of the amount of money 

thus expended may be gained from the fact that on one farm near 

Norfolk $1(3,001) to $17,000 is paid out each year for commercial 

fertilizers. On the larger farms $60 to $75 worth of fertilizers per 

acre is used. 

The cultivated truck soils are often slightly acid, although far less 

so than are swamp lands. This is believed to be due rather to artifi- 

cial than to natural conditions. The long-continued use of fertilizers 

is held responsible by some truck growers for the sourness of their 

" land. Whatever its cause, the result is frequently injurious to the 

crops, especially Irish potatoes, which are liable to rot in sour land. 

Application of lime, usually in the form of burnt shells, is a remedy 
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which is found efficacious in most-cases. Those who deny thai this 

treatment, is beneficial have probably been too impatient, and have 

not allowed sufficient time for the chemical changes by which the 

acid is neutralized. 

DESCRIPTIONS AND ANALYSES OF SAMPLES. 

The descriptions and analyses of a series of samples taken from 

typical soils of The Plain will show better than any general discus- 

sion which are and which are not best suited to truck and other 

crops. Four samples from Newbern, N. are added to those from 

the Dismal Swamp region for purposes of comparison. 

Beginning at the north and taking the samples as they occur in geographic order, 

going south, we have first sample No. 1599. which is a subsoil at from 1*2 to HO 

inches, from Ballantine's farm near Eastern Branch, Norfolk. Va. It contains 

14.35 per cent of clay, and while considered a good truck soil, is too heavy in 

texture to be as early as some other soils of the region. 

Sample No. 1001 is also a subsoil at from 12 to 80 inches from the name farm, 

but is from land that needs drainage. Its texture is better suited for early truck 

than is No. 1599. because it contains little more than half as much clay. If drained 

it should, make good early truck land. 

Sample No. 1508, from the farm of William Wise, and No. 15115, from Henry 

Kirn's farm, are subsoils at from 9 to !il) inches, both from near West Norfolk. Va. 

They represent what is known as the finest type of early truck land, and it will 

be well to note carefully their texture. They are quite similar and contain about 

8 per cent of clay and from 20 to 525 per cent of silt, the rest being largely medium 

and fine sand. 

No. 15T9, from the thirty-fifth milepost, Currituck County, N, C.. represents 

the subsoil characteristic of the clay lands in that vicinity. It contains about 25 

per cent of clay and is therefore much t to heavy for truck. It would do well 

for corn, wheat, and pasture land. 

No. 1170 is a sample from Camden, Camden County, N, C. It is a light sandy 

soil well suited to medium and late truck. 

No. 1,371 is also from Camden and represents the texture of the clay at 4 feet in 

depth, which underlies all of the Elizabeth City lands. 

No. 156<> is a subsoil at from 9 to 80 inches and is from the farm of Dr. E. F. 

Lamb. Elizabeth City, Pasquotank County. N. C. This soil is well suited to truck. 

Nos. 1519 and 15520, subsoils at from 7 to 524 and 52-1 to 80 inches, respectively, are 

very similar in texture. They are too heavy for any but late truck. Owing to 

their proximity to the river they are exceptionally free from frost. 

No. 1510 is from =2 miles south of Chapanoke, Perquimans County, N. C. It is 

a heavy, stiff, close, tenacious, wet subsoil underlying a deep black loam. It con- 

tains over 525 per cent of clay and is therefore not suited to truck. It would make 

good grass and wheat land. 

No. 15452 is a subsoil from one mile south of Chapanoke, N. C.. and is much lighter 

in texture than the preceding sample. It would probably lie well adapted to truck. 

No. 1558 is from No. 4, Leigh's farm, near the point, Durants Neck. Perquimans 

County, N. C. It is a subsoil of from 9 to 80 inches, and contains 5252 per cent of 

clay and 80 per cent of silt. It is too heavy for truck, but is well suited to corn, A 

wheat, and cotton. 

No. 1534 is a subsoil at from 5 to 80 inches, and is from the farm of S. S. Woods, 

at Hertford. Perquimans County, N. C. It contains U.4 per cent of clay and 70 

per cont of fine sand, and would be well adapted to early truck. 
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No. 153-1, from 1! miles north of Eik-nton, Chowan County, N. 0., is from Dr. 

~Hoskin's place. It is a subsoil at from 5 to W inches. It contains less than 3J 

per cent of clay, and would therefore be called sand. It is excellent for early 

truck. 

No. lo29, from the farm of J. t>, Wood, of Eden ton, N. . is a subsoil at from 

8 to 30 inches, and contains about 10 per cent of clay. It is overlaid by a loam 

soil, but is rather too heavy for truck. It would probably make good cotton land. 

No. 151? is a subsoil at from 1 to 30 inches, and is from the farm of J. Lr. Rhems, 

of Newbern, N. C. The soil is a light sandy loam and well adapted to truck, 

No. 1510 represents the type of earliest truck land on Hack burn & Willett's farm, 

Newbern, N. C. Its texture is too li^ht for cabbage, but is excellent for potatoes. 

Crops ripen from four to eight days earlier on these lands than on the heavier 

cabbage lands, and, with proper attention, two weeks earlier than at Norfolk. 

No. 1514 is also from Hackburn & Willert's farm, and represents the subsoil 

at from 14 to 30 inches of the cabbage and spinach land. This type of land 

averages from 300 to 335 barrels of cabbage per acre. 

No. 1515 represents the texture of the subsoil below 3 feet, underlying both the 

early truck and cabbage lands. 

The subsoils are given here because it is upon their texture that the character 

of crops is mostly determined. The complete mechanical analyses of all the fore- 

going samples are found below. 

Table A.—Mechan'mil anitlym's <if subsoils* 
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THE WOODED SWAMPS. 

The data for the following ilisruwsion wcic obtained in the Dismal 

Swamp proper, although what is said of tin* yivat inora-ss will apply 

with equal force to the .soils of other forested swamps in the region. 
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ORtiANIC MATTER. 

% 

Tim accumulation of partially decomposed voidable matter in this 

area is quite remarkable, being more than 3 meters (10 feet) in depth 

over considerable areas. With Congo-red test paper it shows a 

strongly acid reaction. It is the product of many centuries of vege- 

tation, laid down little by little with practically no disturbance, so 

that thorn is only the slightest trace of soil in much of it. Upon 

ignition at a low red heat 5>4 per cent of it passes off as combustible 

material. Two leading types of vegetable deposits are easily distin- 

guishable—those of the "Juniper" or "light." Swamp and those of 

the " Mack (Tinn" or "dark" Swamp. 

The first, a true peat, is found in the extensive tracts which are or 

were covered with the "juniper" or white cedar. Here the maximum 

thickness of the deposits appears to he about 3 meters (10 feet), 

Decomposition has progressed very little in this case. The peat con- 

sists of a reddish-brown mass of stringy consistency and is composed 

in great part of the wood, bark, and leaves of the "juniper." Owing 

to the antiseptic quality of the water, logs and even st umps In xitu 

are so well preserved in this peat that when exhumed they often 

make valuable timber. When juniper land is cleared and drained 

the surface peat has a strong tendency to "cake" and harden beneath 

the sun's rays until it resembles charred wood. Consequently, juni- 

per laud is considered practically worthless, and its suvcessful cul- 

tivation would undoubtedly entail a very heavy preliminary out lay. 

While peat is used in the northern countries of Europe as fuel, all 

attempts to bring it into use in this country have been failures. Peat 

has a very great power of holding water. Being much like a sponge 

in texture, it will hold from two to ten times its own dry weight of 

water. Wet peat upon losing its water and becoming dry usually 

contracts to one-half or even less of its former volume. In New Eng- 

land peat is used in the compost heaps, and in this way becomes a 

manure of considerable value. The amount of plant food it contains 

is often small, but varies much with the nature of the vegetat ion from 

which it, originated. The peat of the Dismal Swamp being largely 

from trees ought to be fairly valuable. Its greatest usefulness, how- 

ever, will probably be in the physical effect that, it will produce in the 

soil. Many soils are sadly deficient, in humus, and for supplying this 

peat will do quite well. It is a question if much of this peal of the 

swamp could not be economically used on the very sandy truck farms, 

many of which are located within a short distance of the swamp. The 

principal part of the transportation could be cheaply made by water. 

The value of peat for this purpose could be experimentally determined 

at a very small outlay. 

The second type of deposited vegetable matter has been laid down 

in those portions of the morass, especially around Lake Druminond, 
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which bear a fores!, of black gum, cypress, find red maple (l?l. LXVII). 

In places the beds reach a thickness of or even, according to Prof. 

N. 15. Webster/ of 4} meters (1.0 to 15 feel). The color is black. 

Decomposition has here progressed further than in the "juniper" 

deposits, and the black gum type is to be regarded as a form of humus, 

rather than of peat. When cleared and drained, black gum lands 

afford a rich, mellow lop soil, which differs markedly from the stub- 

born juniper lands in being tractable and easily worked. 

The following arc determinations of the percentage of organic or 

combustible matter in such soil at each of three depths: 
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This table shows that the largest part of the organic matter occurs 

in the upper -0 inches and that, it decreases in amount for each suc- 

ceeding 50 centimeters (i'0 inches) in dept h. It furthermore shows, as 

one would naturally suspccl, that the virgin soil contains more organic 

matter than that under cultivation, and that tin; longer the time of 

cultivation the smaller t he content of organic matter. This holds true 

for each of the three depths, although the maximum change is in the 

upper 20 inches. Yet, even where cultivation has been continued for 

fifty years, the soil still has enough organic matter to give it a black 

color. In some pi aces th is black color extends into the second -0 inches, 

but is usually absent, the second and t hird l'O incites being ordinarily 

of a yellowish color. This abundance of organic matter is of great 

importance since it. (1) furnishes a large amount of nitrogenous plant 

food, (2) increases the water-holding capacity of (lie soil, and (%) by 

its black color increases the power of the soil to absorb lieal. The 

increased power to absorb heat is no doubt more than overcome by 

the cooling tendency of I he increase in water content, due to the 

organic matter. I-Yom 1 he standpoint of the early trucker this reduc- 

tion in temperature would be a serious objection, because it would 

retard the maturity of his crops and throw them on the market when 

prices are usually much reduced. Aside from this objection, how- 

ever, the organic matter is of great value. 

ACIDITY, 

The virgin soil is invariably very acid, doubtless because of the 

enormous accumulation of vegetable matter and the consequent 

Am. Naturalist, vol. ]>. 3(ii) (1873), 
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retardation of the (Iraiuage. Aeration of the soil is necessarily very 

imperfect under such conditions. It is the experience of farmers in 

the region that new fields when brought under cultivation are much 

benefited by liberal applications of lime. Even aft er being cultivated 

for twenty years the soils are still slightly acid and would doubtless 

be improved by further treatment with lime. Lime neutralizes the 

acids, and this is undoubtedly the principal advantage of its use on 

swamp soils. It is usually applied here in the form of burnt shells, 

about one ton per acre being the amount used on tlje swamp soils. 

The total cost of adding to the land t his quantity of lime is estimated 

at about #4.50 per ton. 

Portions of the swamp on which "juniper1* abounds are of very 

little value agriculturally, and since even the waters flowing from 

these parts of the swamp are strongly acidified it may be that the 

presence of large amounts of acid is one of the causes of this non- 

productiveness. Whatever the cause of the acidity, it is gradually 

reduced when the soil is drained and exposed to the air, so that 

decomposition can proceed. 

('LAV CONTENT. 

The distribution of the clay content- of these soils, as shown by the 

following table, is very interesting: 

JVr cent of elaif in soils. 
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It will be seen that the per rent of clay at 0 to 50 centimeters (20 

inches) is in each soil less than at either of the other depths, while at 

20 to 40 inches it is greatest. This is a very fortunate distribution of 

the clay content; for this particular region. The mean clay content 

of 10 per cent at 0 to 50 centimeters gives a texture that is very easy 

of cultivation and one that can be cultivated very soon after rains 

without injury to the structure of the soil. On the other hand, when 

taken in connect ion with its high per cent of organic* matter and the 

character of the succeeding 20 inches in depth, it is suHicieiitly heavy 

to be adapted to a fairly wide range of crops. 

The mean clay content of 20 per cent at 50 to 100 centimeters (20 to 

40 inches) is just twice that of the surface 20 inches and gives a texture 

sufficiently heavy to be subject to but little leaching. This will pre- 

vent any considerable loss of plant food that is now present or that 
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mav in the future be added in the wav of fertilizers. If also gives a f • i ■ 

stratum wilh sufficient capillary power to draw water from a consider- 

able depth below, which would be of great value in times of drought. 

The mean clay content of 15 per cent at 100 to 150 cm. is just mid- 

way between that of the lirst and second 50 cm., and is not suffi- 

cient in quantity to prevent a fairly free lateral movement of the 

ground water at this depth, 'flits is very important, since the success 

of underground drainage depends largely upon the free lateral move- 

ment of ground water at about the depth at which tile drains are 

usually laid. The whole of the Dismal Swamp area will require thor- 

ough underdrainage before it can be brought to a high state of culti- 

vation, hence the importance of the texture of the soil at this depth. 

The clay content of a soil, when coupled with its organic matter, is 

the controlling factor in relation 1o its structure and water capacity. 

TKXTL'KE. 

The table on page 35R gives a complete mechanical analysis of eleven 

samples of soils from the Dismal Swamp, one from West Norfolk, and 

one from Illinois. As may be; seen from the mean of the first nine 

analyses, the soils of the swamp to a depth of 1.5 meters (5 feet) con- 

tain, on an average, approximately 50 per cent of fine sand, the par- 

ticles of which range from one-fourth to one-tenth of a millimeter in 

diameter. The next largest separation is that,of clay, of which we have 

already spoken. These analyses show that the soils would properly be 

classed as sandy vegetable loam. The light texture of the upper 20 

inches makes the soil casv of cultivation, and fields that have been 

in crops annually for fifty years are still in the best of mechanical 

condition. 

Only two samples were taken below meters (10 feet) in depth, and 

those show considerable difference in text-lire. No. was material 

taken from the bottom of the canal by the dredge, and had been 

exposed to the weather upon the canal banks for some time. It is 

not at all improbable that the rains had carried away most of its silt 

and clay, which may account for the small amounts of these separa- 

tions shown in the analysis. Sample Xo. however, lias a much 

less amount of fine sand and much more of medium and coarse sand. 

Sample No. :)02 is black prairie soil from Illinois, where under- 

ground drainage is practiced on a -la rise scale in preparing land for the 

production of corn, grass, and wheat. A comparison of its texture 

with that of the soils of the Dismal Swamp shows the latter to have 

half as much clay as the former, and approximately one-fourth as 

much line silt and silt. For thorough drainage in the prairie soils the 

lines of tile drains are seldom laid nearer than 150 feet from each 

other, and, judging from the comparative texture of the two soils, suc- 

cessful drainage could be accomplished in the swamp soils by having 
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the lines of drains *J0(> feel apart. In fact, experience shows Unit open 

ditches I- feel deep and :!0(i feet apart afford ample drainage for the 

swamp soils from which 1 he above analyses were made. r n d e rgrotmd 

tile drains eould be used at intervals equally great with as good suc- 

cess, and would have many advantages over the open ditches, which 

will be spoken of under the head of drainage. 

Sample No. is from the finest truck land near West Norfolk, 

and is hero introduced for comparison with the swamp soils in order 

that we may judge of their fitness for early trucking. Except ing the 

organic matter, the two soils are very similar in texture when we com- 

pare them at corresponding depths. The swamp soil has approximately 

five times as much organic matter as the truck soil, which, together 

with its slightly greater amounts of clay, silt, and very lino sand, gives 

it an appearance very different from the latter. 

The slightly heavier texture, together with I lie1 high per cent of 

vegetable matter, very much increases the water-holding power of tho 

swamp soil, and as a result makes it colder in the early season. This 

promises crops of larger growth, but they will be much later in matur- 

ing, and since earl in ess is the chief factor on which the success of the 

trucker depends, this soil can not be expected tocoinpele successfully 

with that about West Norfolk in truck crops, except in case of a few 

crops where earliness brings no particular advantage, as in the case 

of late potatoes, cabbage, and celery. These crops could certainly be 

grown at less expense for ferl ili/.ers and no greater expense for culti- 

vation and marketing than those of the famous truck areas. When 

drained and put in a good state of cultivation, there is no doubt that 

a large portion of the swamp area would be well suited to the growth 

of celery. With a minimum amount of drainage, the borders of the 

swamp might be used for the growing of cranberries and the water 

from the interior used to flood them.1 

For special crops, to which the swamp soil is adapted, much of it 

could doubtless be economically used. In order to succeed, it would 

of course require good business ability and a knowledge of the require- 

ments, management, and marketing of the crop to be grown. There 

is no doubt that the swamp soils, under proper treatment, will prove 

very valuable for those crops to which the environment as a whole is 

favorable. When thoroughly drained, swamp soils in general are 

among the most productive and lasting. With the present demand 

for lands, it is a question if it would prove profitable to deforest- and 

drain the whole of the swamp area, though it could be done at a moder- 

ate expense. The value of the timber removed would, in part at least, 

pay the expense of its removal. By drainage ^uflicient to lower the 

water 1- to 18 inches below the surface fire could be used as a means 

of destroying the timber, and at limes of drought considerable por- 

1 The cultivation of celery in the region, as well jik the possibilities of cranberry 

growing, are discussed under th« ht;;ul of "Agricultural products.'' 
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t.ions of the peat could no doubt be burned if so desired. After drain- 

age the change in the character of the area would be very great. The 

peat would contract to a very much smaller volume in losing water, 

and would oxidize to a considerable extent. 

WATER, 

The water of Lake Druminond and, in fact, all water in the swamp 

is amber in color, and, after very heavy rains or unusual agita- 

tion, is quite turbid. For the most part, it is slightly acid, and 

when issuing from areas where the juniper abounds, is markedly so. 

The water often tastes of the wood of cypress or juniper, and is said 

to have remarkable preservative properties. It is noticeable that 

there are none of the offensive odors in t he Dismal Swamp which are 

so common about fresh-water swamps or ponds elsewhere, e. g., in 

the prairie region. Formerly the water from the swamp was barreled 

and used in ship voyages across the ocean. The movement of the 

water in the swamp is.very slow, being greatly impeded by the dense 

growth and the great accumulation of peat. When the land is cleared 

of vegetation, however, it is easily drained. The subsoil, being sandy, 

admits of quite rapid movement of the water. 

DRAINAGE. 

The labor expended in the past: in draining areas around the 

periphery of the .Dismal Swamp would, if directed with regard to 

the best present-day systems of drainage, have sufficed to drain the 

whole of the area. The old drainage systems now in use were 

planned by each owner for himself, without any relation to a gen- 

eral scheme of drainage. There are many miles of open ditches, 

most of which were completed before the middle of the present 

century. Their construction was made at an enormous outlay, and 

the annual expense of removing the vegetation and soil that ac- 

cumulates in them each year is considerable. At least 90 per cent 

of these open ditches eon Id as well be replaced by underground 

drains of t;le, only the larger or main ditches being left open. By 

means of underground drains the annual expense of clearing ditches 

would be done away with. The additional cost would be that of tire 

tile only, and, indeed, this would be partially offset by the smaller 

amount of excavating required. A <111eh to receive tile needs to be 

no wider than is required for the digger to work advanl ageously, and 

its sides may be perpendicular, while a ditch which is to remain open 

must be several feet wide at the top in order that the sides shall not 

cave and fill the ditch. This greater widlli may more than double or 

treble the amount of excavation required, which would largely offset 

the cost of tiles and, in the ease of small files, might exceed their 

entire cost. Then, again, the t ile drains can be laid in any direction, 
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without conforming to the shape of the fields, and bettor drainage 

may he secured with shorter ditches than would be the case with open 

ones which have to follow the borders of fields. This also may reduce 

the amount of excavating. 

By the use of tiles all open ditches excepting main ones are done 

away with. Instead of many small fields, bounded on all sides by 

deep ditches, entailing much turning with teams and implements in 

the process of plowing and cultivating the crop, the whole farm may 

be in a single field. The small fields art; accessible at one point, only 

by means of a bridge. The ditches occupy much land and afford a 

harbor for weeds and noxious plants, which have to be cut down 

annually and removed at much expense. 

A farm of SOU acres on the west side of the Dismal Swamp canal 

has open ditches every 4-00 yards one way and every KM) yards the 

other. This makes each of tin? small fields contain about 8 acres. 

There would be KM) of these fields in the whole farm, and the length 

of ditches would therefore be 50,000 yards, or -S miles. Assuming 

that the width of land taken up by a ditch and its borders is 1 rod, 

which is about, the average, ;>(> acres would thus be occupied and would 

produce nolhing but weeds. This amounts to 7 per cent of the farm. 

The whole of the swamp is susceptible of drainage. As it has an 

adequate fall for an artificial flow of waters and a subsoil sufficiently 

sandy to admit free movement of water, the tiles need not be nearer 

to each other than 300 feet. The vegetable matter in the soil would 

prevent the banks of the necessary open ditches from caving badly. 

During the last two years the Dismal Swamp canal has been con- 

siderably deepened, and all locks except one at each end have been 

removed. The water, therefore, now stands some (I feet lower than it 

formerly did, and this will afford ample outlet for all of the district 

west of it. By running tributary ditches west from the canal at 

intervals of every - miles and extending them hack to near the 

Nansemond Escarpment, a distance of about- 10 miles, the whole of 

this area could be easily drained. These tributary ditches should be 

8 or 10 feet wide where they enter the canal and of a depth of 2 or 3 

feet below the level of low water in the canal. It might be advisable 

to have here and there smaller ditches tributarv to these main ones, 
1 J 

owing to some local peculiarity in the lay of the land, but most likely 

the entire remainder of the drainage could be done l>v tiling. 

It is somewhat a question if, with the present demand for agricul- 

tural lands, it would pay to deforest and drain these swamp lands to 

be used in producing corn, as the redeemed portions are at present, 

largely employed. It would hardly seem probable that this region 

could compete with the corn States of the Ohio and Mississippi val- 

leys, where the land is easily brought under cultivation and the best 

methods and machinery are used in its production. Nevertheless, as 
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far as experience goes, the swamp soils ihv capable of producing as 

large yields of corn as arc the prairie soils of the Mississippi Valley, 

and the climatic conditions as a whole are more favorable than is 

the case in the latter territory. Owing to its close proximity to the 

ocean the Dismal Swamp has a longer growing season. Then again 

the normal monthly rainfall lor tin* summer months is about 30 pol- 

ecat greater than in tlu* Mississippi Valley. The following table 

shows the normal monthly precipitation in inches for the two region 

compared: 

CwnjHtriitoif of pf'fijiitfif ion*. 

Place. 

Norfolk, Vfi  

Peoria, 111  

Keokitk, Iowa , 

Numlier 

years. 

11 

«[ 

Apr, Miiy, Jim*;. 

4.:i 1 

112 * 

:i.2 

■1.2 

;f.n 

4. I 

4.4 

;i.r 

4.5 

July, 

5.* 

4.4) 

4 1 

Au^. Hopt. Total. 

i\. !J 

H. 1) 

2, 8 

4,7 

5 

i(.S 

I 

2H. 7 

IV I ■ ^ 

22.2 

The month of August in the Mississippi Valley is most frequently 

the dry month that cuts short the crop. From the table it will be 

seen that on an average Norfolk, which is but a few miles north of 

the swamp, has more than t wice as much rain in August as have the 

places in the Mississippi Valley. Furthermore, the water table is so 

near the ground surface and the subsoil is so light in texture that 

with good methods of cultivation drought is almost unknown in the 

Swamp region. This insures a good crop every year, while in the 

Mississippi Valley there is a shortage in the corn crop on an average 

once in every three years, due to insufficient moisture in the soil. 

This gives a great advantage to the swamp lands. 

Again, the Dismal Swam]) is at the very door of a magnificent sea- 

port where produce can be loaded on ships for transportation to 

almost any point in the world. Since the transportation canal runs 

through the swamp produce could be taken almost immediately from 

field to boat and transported in this way to any of our Eastern cities, 

Baltimore, New Vork, Philadelphia', or lloston. The expense of 

transportation would be considerably less than by rail from the Mis- 

sissippi Valley to any of t hese cities. 

I'pon careful study it will Ik* found that the location, climate, and 

soil of the swamp are such as to give it many advantages, even for 

the production of a great staple like indian corn. The soil, Iwnng 

sandier than that of the prairies, is more easily cultivated. On the 

other hand, when we consider the superior facilities for transporta- 

tion, it is clear that there is much to be said in favor of more intensive 

farming on land reclaimed from the Dismal Swamp. Potatoes, cab- 

bage, and celery are crops that do well on such land; and, with proper 

management, they could undoubtedly be made profitable here. 
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SOIL ANALYSES, 

Tabu-: IL— Mechanical analytics of soils and subsoils. 

No. Locality, 

Mitfl (1 mile west of 

iHK#/ Wallace ton, Va. 

Ed#e of swamp. 

'Wall ace ton, Va., 

lit*) yards wisst. of 

Dismal Swamp 

('anal. 

Wallace ton, Va.. 

liW yards east of 

Dismal Swamp 

Canal. 

Moan of al>ovo. 

Description. 

at*20 

aiwn 

3024 

3SJSST) 

357 

dlti 

am 

West Norfolk, Va, 
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mile north. 

Lake Drummond, 

Virginia* 
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In corn for ^01 0 ]£4 
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THE PLANT COVERING OF THE REGION: ITS PHYSIOGNOMY AND 

ECOLOGY. 

One of the most importiint. functions of plant ^oogrupliy is I,lie 

description of the vegetation of eaeh floral region as it actually 

occurs in nature, apart from the systematic relationships of the 

species and the historical-geographical affinities of the whole flora. 

A word picture is given of the fneies or physiognomy of the plant 

covering as a whole, and of the various assemblages of species— 

formations and associations—which occupy the different soils, over- 

lying the several geological formations. In the Dismal Swamp region, 

owing to the uniformity of its geology and tin* comparatively slight 

physical and chemical differences of its soils, the principal factor in 

effecting a differentiation of the plant formal ion is the nature of the 

drainage. Only the plant growth of areas bordering immediately 

upon salt water is affected to any great extent by the chemical com- 

position of the soil. Klsewhere it is chiefly a question of whether the 

substratum possesses a greater or less water content. 

In order to an intelligible descript ion of the physiognomy, a classifi- 

cation of the several plant assemblages of the region is necessary. 

The following arrangement, appears to be, on the whole, the most 

simple and logical. It must not. be supposed that the natural limits 

of the formations and associations are sharply defined. On the con- 

trary, between neighboring assemblages there is usually a debatable 

ground, which might be reckoned to eithe r. Thus the forests of the 

plain pass by insensible gradalions into the xerophile woods of the 

inner strand on t he one hand, into hvgrophile forest or wooded swamp 
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on the other. Between the dry sand strand and tin; wet salt marsh 

there is almost invaribly a neutral belt, and so in most other eases. 

Nevertheless, the plant formations are well-marked features of the 

landscape, that can be recognized by any traveler. Indeed, next to 

the water courses, the plant formations are the most important ele- 

ments in the landscape of the fiat Coastal Plain. 

In the following discussion of the plant- formations of the Dismal 

Swamp region, their physiognomy and taxonomic composition, with 

special regard to abundant and conspicuous species, are first described. 

Then follows, under the head of each formation, or formation class, 

a sketch of the more prominent ecological characteristics, preceded 

by a discussion of the life conditions. What may be termed bio- 

logical forms—in contradistinction to systematic forms—and, in gen- 

eral, the more obvious adaptations to environment, are briefly treated. 

The ecology of the sand strand and of the palustrine forest is dis- 

cussed at greatest length, because in these formations life condi- 

tions are extreme, and adaptations 1 hereto are numerous and easily 

detected. This is likewise the case with tin; salt marsh and the aquatic 

formations, but here most of the biological, like the taxonomic forms, 

are of wide distribution on the surface of the globe, and have been 

described in many other publications. Hence it has seemed advisa- 

ble to treat these formations more brief!v. The sand strand and the 

salt-marsh formations of the. North Carolina coast were described in 

an earlier paper;1 and as the species, especially of the salt marsh, 

are largely those that occur on the Virginia coast, climatic and other 

conditions of the environment being likewise nearly identical, the fol- 

lowing descriptions of the formations in Virginia may be regarded as 

in part supplemented in the paper cited: 

The following is a synopsis of the formations and associations which 

are easily recognizable in the plant covering of the Dismal Swamp 

region: 

Mari time formation s. 

Salt-marsh formation. 

Spartina strieta association. 

Juncus roemerianus association. 

Typha association. 

Spartinii patens association. 

Baecharis-Hibisciis association. 

Hand-strand formations. 

Beach and outermost dunes—Atnmophila-lTnioljv association. 

Middle (open) dunes. 

Dry soil—Myrica association. 

Wet soil, dune marshes—Juncuri diehotomus association. 

Inner (wooded) dunes. 

The high dunes—C^uercus virginiana association. 

The strand pine woods. 

1 T. H. Kearney, Contributions from the National Herbarium, vol. .% No. 5. 

23592—No. 0—01 1 
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Inland formations. 

Nonhygrophile formations—The wooded or artificially deforested plain. 

Forest formations. 

Mixed forest. 

Pine barrens, 

Cleared-land formations (noncultural). 

Arboreous (trees that have survived the forest). 

Shrubby (thickets and hedges). 

Herbaceous. 

Cultural formations. 

Field crops. 

Garden vegetables. 

Cereals. 

Cotton. 

Forage plants. 

Other crops. 

Cultivated trees. 

Orchards. 

Shade trees. 

Weeds. 

Cultivated land. 

W aysides. 

Ruderal plants. 

Fresh-water formations. 

Hygrophile forest. 

Black gum swamp. 

Open or light swamp. 

Juniper forest association. 

Ericaceae (shrubby) association. 

Canebrake (Arundinaria) association. 

Woodwardia-Sphagnum association. 

Fresh-water marsh formations. 

Reed-marsh • formation. 

Along rivers—Typha-Sagittaria association. 

Edge hygrophile forest—Scirpus-Erianthus association. 

Low marsh formation—Ryncbospora-Eleocharis association. 

Aquatic. > 

MARITIME FORMATIONS. 

SALT-MARSH FORMATIONS. 

What may bo designated the "creek marsh y" is a conspicuous ele- 

ment in the topography of the region. It occurs usually as a narrow 

strip bordering tidal streams up to the point where the water ceases 

to be brackish, but not infrequently covers wider areas in lagoons and 

bayous. The vegetation of the creek marsh is chiefly reed-like and 

very dense. The species composing it are halophile or salt-loving 

plants, most of which are only occasional in other situations. They 

are also limnophile, i. e., pro fe ring a clay or mud bottom. Toward 

the upper limit of saline water the salt-marsh area becomes gradually 

narrower, and its species fewer, while plants characteristic of fresh- 

water marshes mix with the halopliytic species, finally replacing them 



VEGETATION OF THE SALT MARSHES. 301 

entirely. Thus, just above that point 011 the Nansemond lliver near 

•Suffolk where the water begins to be normally fresh, Spartina poly- 

alueJajfi and ticirpux <iruericanns are the only remaining salt-marsh 

species, and such normally fresh-water plants as Suyittana lana'folia> 

Pontederia, Pohjtjonutn hyrfrop'tpccoides, Ti/pha tatifolia, and Zizania 

aquutica form the bulk of the association at the water's edge. It is 

probable that the last-named group of species can endure brackish 

water at times, while, on the other hand, as Contejean has shown,1 

most "salt-loving" plants are not really dependent upon the presence 

of salt in their substratum. It is probable that some salt-marsh spe- 

cies find the silly or clayey soil of the marshes, which is rich in 

Fui, 5T. fcSult marsh covered with iSpartina stricta muritima. 

organic matter, more indispensable than the sodium chloride which it 

contains. 

Several associations of species, in each of which one species almost 

always strongly predominates, may be distinguished in the salt-marsh 

formation, although here as elsewhere sharp lines can rarely be drawn. 

The most important of these will be noted. 

Spartina stricta association.—This assemblage, in which thatcliy 

grass, Sjxtrtina stricta mar it i,ma, is often the only, and always by far 

the most important species, occupies the, immediate edge of the water 

along creeks and estuaries, sometimes as a mere fringe, sometimes 

covering areas of considerable width (fig. 57). It prefers places 

1 Geographic Botauique, i>. 94. 
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where the tidal range is marked, m> that a large section of the stem is 

under water at Hood, and here it grows usually to a height, of about 

1 meter (X to 4 feet). Its papery lower leal" sheaths, persistent 

at the base of the stout, culms, form a close-fitting envelope which 

serves admirably as a protection against the water (fig. ~>X). The 

color of the Spartina is a tine bright green, turning to brown as the 

end of t he growing season approaches. Among tho secondary members 

of the association the succulent,, almost leafless, annual glasswort 

(Strficoniia hcrhaaa) is most important. It is especially conspieu- 

Flu. Spartina atricta mavitiuia. 

oils when, as often happens in the fall, the whole plant becomes 

bright red. 

Juiwiis nx itwrttimis iixsov.Utiinn.—The rush which gives character 

to this association is perhaps the most abundant salt-marsh plant of 

the region. It usually occurs just inside the growth of ftjHiriutu 

xlrictfi, to which its dark green, almost black, color otters a striking 

contrast, especially in early summer. The serried stems and leaves 

of this Juncus, mostly 1 meter or so high, terete, stiff, and sharp- 

pointed, form a dense growth wherever tho plant occurs, usually 
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covering wider areas Mian the Spartina and extending up t-o dry 

laud. It is a plant which prefers situations that are not deeply 

inundated at high tide, and are left bare of superficial water, although 

saturated, when the tide goes out. Consequently, it is able to shelter 

a larger number of associates, and among its stems a majority of the 

salt-marsh species of the region (hid a congenial habitat. 

Most abundant of these is the shrubby Trafrufascens, whose stems 

usually grow as high as or higher than those of June us roei tier ia mis. 

Conspicuous in the autumn are the white rays of a slender, weak- 

stemmed, perennial Aster {A Jen tiifolius). Less showy, but more abun- 

dant, is the usually stout annual Aster mtlndatus. Ly thrum tinea re 

and Limortium earolini<inurn are frequent. Spar/hut jndens (a small 

form) and S. polyxtarhya sometimes grow among the Juneus, and 

Typha latifolia frequently occurs in this association. At one point 

below Virginia Beach a somewhat peculiar assemblage of species 

occupies tiny pools among tint -luncus growth—Man n [era { He rpest is) 

momuera, Lippia sp. (with the leafy and [lowering branches remark- 

ably strict and slender), Kleocharis midata, EleocJiaris (ftaucescens, 

Paspatmn distichum, etc. 

Typlw assoei(Uio)).—The common cat-tail of the region is a not 

quite typical form of T. latifolia, which somet imes covers rather wide 

strips in nearly pure association, especially near the upper limit of 

brackish water along streams. Indeed, the same form is even more 

abundant in the fresh-water marshes, and appears to be to some extent 

indifferent to the presence or absence of considerable salt. It grows 

usually to a height of about 2 meters (6 feet). 

Spartina ptJens association-.-—Very different in appearance from the 

other coarse-looking marsh grasses is a small, slender form of Afpar- 

tina pat-ens {juncea), which here and there forms a dense meadow-like, 

dark-green covering of the salt marsh, interrupting the Juneus roe- 

merianus association. It is usually only 3 to 6 decimeters (1 to 2 feet) 

high. On Lynn haven Bay and its branches, where this association 

appears to be most abundant, the grassy marsh is dotted in midsum- 

mer with the pink stars of Sabbat ia stellar is. FhuhristyUs sp((dicea 

occurs in some quantity, and occasional bushes of jlaceharis halhm- 

fotia and clumps of Pan hum riryatum vary the monot onous aspect 

of this associal ion. 

Other grass-like plants occasionally predominate in the salt-marsh 

vegetation, but are not of primary importance. Srirpus (ttnericanuSy 

decimeters (2 feet) or so high, sometimes forms a nearly pure asso- 

ciation, conspicuous amid other marsh growth for its bright-green 

color. Spartina polystarhya, not infrequent ill other marsh associa- 

tions, rarely forms small assemblages alone, for example, near the 

i limit of navigation on the Nansemond liiver. It does not appear to 

grow so tall here as farther south, 1£ to 2 meters (o to 7 feet) being 

its usual height. Phratjviitvs eommunis is not uncommon near the 
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heads of bayous, but rawly makes a don so growth to the exclusion of 

other species. 

Baecharis-Hibiscus association.—A number of species are most at 

home in the wet soil at the inner edge of the salt marshes, whence 

they stray out into the Jwicus raemeriamts or other associations. 

Most important of these is liaccharis haIimifofi<t, a handsome shrub 

usually l£ *° meters (f> to 8 feet) high. Tn the fall this plant is 

one of the showiest in the region, its snow-white pappus making a 

brilliant contrast to the dark-green foliage.1 No less beautiful is 

Hibiscus moscheutox (locally, "wild cotton") with its large whitish or 

deep rose-colored flowers, a species very characteristic of the marsh 

borders. SolitUtgo sempervirems is abundant. Only occasional in 

Virginia, although common farther south along the coast, is the sea 

ox-eye {Borrichui /nift'scenx), an interesting, Helianthns-likc com- 

posite, with straggling stems 3 to 0 decimeters (1 to 2 feet.) long and 

thickish leaves, whose exceedingly dense covering of hairs gives a glis- 

tening appearance to the seemingly smooth surface. The large clumps 

of Panirum vinjatum, "switch grass," are sometimes a conspicuous 

feature of the marsh borders. Kosfeletzkya riryinicu, a malvaceous 

plant with showy rose-purple flowers, is frequent and characteristic. 

Wilhujbtwyu [Mik(uihi) scaadetts, Rmiter reriicUlatux, Phichea cmti- 

phorata, and A triplex hasfafa are less important . 

The small marshes which occupy depressions among the sand dunes 

contain, as would be expected, some species that are normally salt- 

marsh plants. The greater part of their vegetation is comjioscd, how- 

ever, of fresh marsh and of sand-strand species. For convenience, 

they will be described under the head of "Sand-Strand." 

The general aspect of the salt-marsh vegetation is somber and 

monotonous, despite the occasional presence of bright-colored flowers. 

This is due to the overwhelming predominance of a few species of 

reed-like and grass-like plants. Especially from autumn to early 

spring, when most of these are discolored and brownish, the color 

tone is a dull one. 

ADAPTATIONS TO ENVIRONMENT IN THE SALT-MARSH VEGETATION— 

LIFE FORMS. 

In regarding those conditions of the physical environment which 

most probably affect, the st ructure and habit of salt-marsh plants, three 

points present themselves at once. These are: 

1. Liability to partial submersion at high tide. 

2. A soft, more or less mobile substratum. 

3 The presence of a relatively high percentage of common stilt 

(sodium chloride) in soil and water. 

1 Although perhaps best developed at the edges of salt marshes, this plant is 

abundant in other situations, ;is along roadside ditches, sometimes at a considerable 

distance from salt water. It is also common among the dunes, in moist pine woods 

behind them, etc. It seems to be more dependent upon sea air than upon saline soil. 
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The modifications of structure which can be attributed with some 

degree of assurance to the action of these and other factors may be 

referred to three principal categories: 

1. Structures preventing free access of water to submerged parts. 

The most striking adaptation of this class is the persistence of the 

basal sheaths in grasses and grass-like plants. This is beautifully 

exemplified in SjMirfhm sirictit man'hunt, the bases of whose culms 

are tightly enveloped by the closely imbricated, large papery sheaths. 

2. Structures serving to hold the plant fast in the watery, incoher- 

ent soil. These take the form in most cases of long rootstocks, 

creeping through the mud and sending up erect leafy and flowering 

branches at frequent intervals. Of such character are the under- 

ground parts of the great majority of salt-marsh plants. Often, as 

in Typha, &'partinn ]H)li/.st(ir/iy<t, Phraginites, and other large plants 

with a considerable weight to be supported, the rhizomes are very 

long and large. Annual plants, which are few in the salt marshes 

(Aster Nubidatus and Salirortiiu herlxtrra being the only common 

species), have less need of Jinn anchorage in the soil. 

y. Structures serving to reduce the evaporation of water from the 

leaves, which would otherwise be excessive, as the chiefly herbaceous 

salt-marsh vegetation, unsheltered by large, woody plants, is directly 

exposed to the drying effect of the wind and to the strong light and 

heat of the sun. The necessity for such protection is the greater 

because, as is well known, roots absorb water with difficulty when it 

contains any considerable percentage of salts in solution, owing to the 

decreasing force of endosmosis when the degree of concentration of the 

external water approaches that of the cell sap. In order to compensate 

the reduced absorbing act ivity of the roots it is obvious that the escape 

of water from the upper part of the plant, especially from the leaves, 

where it is normally greatest, must be correspondingly checked.1 

'To the plants of the suit marshes, growing in a soil that is impregnated with 

salt (in solution) and subject to partial or total inundation twice a day by brackish 

water, it is of the utmost importance that the supply of water grudgingly yielded 

to them by the substratum should be guarded in every possible way. But even 

were it easier for salt-inarch plants to absorb water, it would not be to their 

benefit to take it up in great quantities, for this would result in an increased 

accumu'ation in the cells of sodium chloride, which would tend to exert a disturb- 

ing and even harmful inHuenc - upon the processes of assimilation and metabolism. 

Some plants endure the presence of greater quantities of salt than do others, but 

none can continue to live after a certain limit of accumulation has been reached. 

Even if salt-marsh plants can, as has been suggested (Diels, in Jahrb. f. Wiss. 

Bot.. vol. 23, p. 816. For a criticism of Diels's experiments and conclusions, see 

W. Benecke, Jahrb. f. Wiss. Bot. 36, 179 to 196. 1901), decompose a considerable 

quantity of sodium chloride by means of the organic acids in their cells and 

reunite its elements into less harmful combinations, a limit to this process would 

soon be reached it the transpiration current were as unimpeded as in most plants 

of ordinary, moderately moist inland soils. Consequently the difficult absorption 

of water, which is usually regarded as an adverse condition, would appear to be 

positively beneficial in the case of salt-marsh plants. 
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Among modifications that are probably effective in diminishing 

transpiration may he cited: 

(a) Thickening of the cuticle and epidermis walls, which in ex- 

hibited, often to a high degree, by nearly all plants of the salt marsh. 

This thickening is often conspicuous when species of the salt marsh 

are compared with nearly related species from other localities, el- 

even when individuals of the same species, respectively inhabiting 

the salt marsh and some other habitat, are placed side by side. A 

more or less pronounced roughening of the cuticle is also frequently 

to be detected. Its probable service to the plant will be discussed 

presently.' 

(1)) Hairy covering sufficiently dense to be of service as a protec- 

tion against excessive transpiration occurs only in Borrichia fruies- 

centi, which has both leaf surfaces very densely covered with two to 

four celled hairs (each epidermis cell being thus extended by tangen- 

tial division); oil the under leaf surface of Hibiscus moseheutos, and 

possibly on the stellate-pubescent leaves of KosMetskya riryiniea, 

in which species, however, the hairiness is far less dense. 

(c) Stomata, protected by being situated in furrows of the leaf sur- 

face, which art; in some cases partially closed by hairs, in species of 

Spartina, etc.; and correlated with this— 

(d) Leaf becoming conduplicate or involute, thus concealing the 

ventral surface, where all or most of the stomata lie, especially in the 

species of Spartina and in certain sedges. 

(e) Leaf vertical in Ji mr us roemer in)? us, l^imhrisfylis spadiceci, and 

Typhn laf/tfoliit; nearly vertical in species of Spartina and other 

grasses, and in IJaecharis, Aster spp., Ira fru fescens, and ot her dicoty- 

ledons with isolate,ral leaves. 

(f) Transference of the normal functions of leaves in large part to 

the (erect) stems, in Juncus roemer it ui us y ttcirpus americanus, and 

8alicor)i ia herlxweu. 

(g) Small size of the leaves, and hence of t he transpiring surface, 

without transfer of function to the stems, in Asfer stdndatus, Aster 

tenuifolius, Sahbutin gracilis, Lytln'um line<ircy Lippia sp., Monniera 

{Herpesfis) monniera., and many other species. 

{h) Succulency: of stem (accompanied by reduct ion of the leaves to 

mere scales), Salirortiia hcrhuvea; of leaves (moderate), Borrichia, 

Solidayo semjwrvirens, Aster spp. (in ,4. suhidafus the stems are also 

somewhat succulent). Succulent plants lose their water much more 

slowly than do others, since the water tissue, the strong development 

of which causes the thickening of the succulent parts, gives up its 

supply reluctantly. This is in some cases due to the presence of a 

1 Page 389. 
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mucilaginous slime in the colls of the water t issue, which greedily 

absorbs and tenaciously retains much water.1 

(/) Presence of a considerable quantity of mineral salts, especially 

sodium chloride, in solution in the ceil sap. It is well known that the 

rapidity of evaporation from a given liquid surface decreases in pro- 

portion to the density of the liquid. Consequently a plant organ 

which holds in its cells more than the ordinary quantity of dissolved 

mineral substances loses by transpiration less than the ordinary 

amount, of vapor of water. We have here another instance of the 

fact that while the presence of much salt in the soil is generally 

regarded as a circumstance wholly adverse to plant life, certain spe- 

cies are able to use this substance in such a way as to neutralize its 

own injurious action. 

{j) Development of compact palisade tissue, usually 011 both sur- 

faces of the (in such cases) isolaleral leaf, in nearly all the species. 

4. Adaptations to exposure to the mechanical action of the wind. 

The most noteworthy are (a) the prevailing biological form, i. e., the 

grass-like, which offer little resistance; and (b) the development of 

considerable mechanical t issue, notably in the grass-like monocotyle- 

dons, where this sometimes takes the form of strong peripheral groups 

of stereome (i. e., in the stem and leaves of June us roemerimivn). 

Specialized modifications for dissemination of the seeds are not 

numerous in the salt-marsh plants. The glumes of species of Spartina 

appear to be fitted to some extent 1o IIoat upon the water, as is the 

fruiting calyx of Salicomia, with its spongy thickening. The bristles 

of Typha, the callus hairs of IMmigmites, and the bristly pappus of 

the Asters, Solidago, and liaccliaris, are of course adapted to carriage 

by the wind. Burs, winged fruits, and edible fruits appear to l)e 

almost entirely wanting. 

SAN D-STRAN1> Fl) KM ATIONS. 

Ill Virginia, as in oilier parts of the world, the well-marked topo- 

graphical division known as the sand st rand is occupied by a sparse 

vegetation, in open formation, i. e., the individual plants mostly grow 

far enough apart to leave much of the soil visible among them. For 

this reason the strand sand contains an unusually small amount of un- 

derground parts of plants, and is consequently the more easily blown 

about by the wind. In the Dismal Swamp region this format ion com- 

prises three rather clearly defined belts. These are: (1) the beach 

1 Compare Volkens, Flora der Agyptisch-Arabischeu Wf'iste, p. 4:5. 1887. It has 

been suggested (Massart, Mem. Hoc. Roy. Dot. du 13c giqno, 32, pt. 1. pp. 18, 19. 

18:)i}.) that the frequency of succulent plants among the salt-marsh vegetation is 

due to the fact that such plants obtain most of their water, not when the soil is 

covered with salt water at high tide, Lnt when rain falls during the ebb. Jf this 

could be demonstrated, the necessity for tissue adapted to holding water f<>r con- 

siderable and indefinite periods would be evident. 
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and low outer (limes, bearing a particularly sparse, almost entirely 

herbaceous, growth, composed of very few species; (J) the higher 

middle dimes (white dnnes or sea dunes), with their summits often 

crowned with small thickets, and with a more abundant and diversi- 

fied herbaceous vegetation, especially in the depressions among them; 

and (I}) the innermost., highest dunes (gray or land dunes), which are 

almost always covered with pine forest.1 In the third belt may best 

be included the flat, dry pine woods that almost always occur imme- 

diately behind the dunes. 
1' 

HKACtl AND OdTEK IHTNKS, 

The outermost line of dunes is usually only - meters or so above 

high tide, and the sloping beach between it and the water is com- 

monly devoid of plant, growth, although often strewn with sea 

wrack (Zostera marina) which has been cast up by the waves. Some- 

times, however, a few plants of sea rocket (Cahile edentuia) and 

of saltwort {Salsola kali) are found here. Rarely Ammodenia 

(Honkeiiya) peplotdes occurs. The beach is the area character- 

istically occupied in the Tropics by the Pes-caprae formation, which 

is composed of such plants as Ipomoea pes-capraf and Spinifex 

sqiuirrofnis.2 

The outer line of dunes, usually less than breast-high and constantly 

shifting, is inhabited by certain hardy, strong-rooting plants, which 

send up numerous stems from their branching root stocks. Marram 

grass (Amna)phda arenaria), growing usually to a height of about ti 

decimeters (2 feet), is the most abundant of these (fig. 5U), but not 

rarely gives place to small colonies of the handsome sea oats (Uniola 

panictdafa) (commonly f> to 1) decimeters, 2 to 3 feet, high), which 

entirely replaces Ammophila not far south of this region (fig. 00). 

An aromatic composite, fva imbricata, forms roundish clumps of 

stout, nearly erect stems (usually about 0 decimeters, 2 feet, high), 

and is the only noteworthy bright green plant of the outermost dunes 

(fig. M). 

Another grass similar in habit to Uniola patiiculata is Panicum 

amanvni minux, which is not uncommon on the outermost dunes. Its 

strong, widely branching rhizomes send up numerous leafy branches, 

but few that bear flowers. In this respect, also, it resembles Uniola 

and Ammophila. Each of these three grasses seems generally to 

grow only where the others are absent. It is not uncommon to see 

one small dune held hv Ammophila alone and its nearest neighbor 

bearing only Uniola or Panicum. 

'At Cape Henry the very high innermost dnnes are not forested, and are almost 

entirely bare of vegetation, the only growth being a few plants of Ammophila 

arenaria. 

'See Schimper, Indomalayische Strand flora, pp. 77 to 84, See also p. 380 below. 
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Fig. Wl—Marram grass (Animaphiht. arm aria) on tliodunes nonv Capo ITflnry, \a 

FlG. 00*—oats (Vniola puhiculata) on thodunus uuux Capo Iluiirjr„ \ a 
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CakHc *'(IvnfuUt ami Sal sol a kali, both succulent annuals, attain 

their best development on the exterior line of dunes. The former, 

especially, sometimes forms large mats, with dec;unbent, branches as 

much as H decimeters (■! feet,) I on# and a strong taproot penetrating 

vertically into the sand to a maximum depth of "2 feet (<I decimeters). 

A stout, low-stemmed Xanthium1 was observed only at ('ape Henry, 

where it formed part of this association. (>euofhent htnnifasa, 

Kuphorhta iMthjijoitifirfia, (U-ttcltrus frihitloiths niarrucephalux, Mol- 

htyo rcrhcillafa, and other species which a-re most at home in the 

second belt sometimes stray to the outermost, dimes. Depauperate 

specimens of Myrica carolimttsis, only % decimeters (1 foot) or so 

Flo. til.- lint imbricata tin thu thine* m*ar rajx,1 Ilonry, Va 

high, sometimes occur here, as do occasional specimens of other 

woody plants. Hut these arc to be regarded as, in a way, accidental 

eases. 

MinnijK (OCEN) IHTNKS, 

Myrica association.—Mere Oak He iflcnhtht and Sal so}a kali fre- 

quently occur, but are not characteristic. Vniola jmntrulaht and Ira 

imbricafa are absent., while, on the other hand, Amtnophiia trrenaria 

fmftPnmcmn aniavani mants arc almost or quite as much at home as on 

the outermost duties (fig. Gii). In sheltered, flat, places Arnmophila 

sometimes makes a comparatively dense, almost, meadow-like growth, 

often associated with scattered depauperate shrubs—Myrica caroli- 

nensis, Qttcrcus rinjiniana inarilitna, Rims copallitut (fig. Ij;)). The 

higher sand hills are often occupied by dense thickets of Myrica 

1 Apparently ail undestribetl species, nearest the European A', italicuw Murr. 
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caroline.tisiH) usually 1.1 t<> - Hitlers (A or '! foot), but Inv^uoiitly Ji 

motors (il foot), liitfli, often uuaoconipauiod by other wood}' species 

FiG- C2.^MeaJow like ^rwwUi ol Amm< fpliila n^iir 0(v;uivit:w. Vu. 

(fi^. <14:). This plan), which is morr or Irss at homr in ( h<1 < 1 T'iihr por- 

tions of the forest od plain, is, howovor,, most oliaraotorist ir as a duno 

Fio titf.—AmjiiuphUu with Atyrica vurotin^nais at Cape Henry, Vu. 

plant, and is noteworthy as the shrub which usually ooours nearest 

the beaeh. 
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Other shrubs which occur mi the open <1 uncs iirn Prattux <ui</usfi- 

fofin (rlura.s.v /), /\ srrofiutt, / )iosj>tjn>s rin/iniami, Sal i.r flit rial His 

{lonyijblia), Qurrcus rinjinitunt (rin ttx), ttacrha rix halinufoliti, and 

occasionally (^phalnttfhns arcidenialis and Plnfanus ncculcn/tilis. 

Of those each of the two species of Primus, as welt as the Salix and 

Cephalanl lius, sometimes form small thickets, excluding other shrubs. 

The oeeurreitre of sueli normally water-loving plants as l>aecharis, 

Salix, iMatanus, and l^eplialanthus on t he summits of the dunes is a 

Fig, G4,—Tliieket of ^ myrtle M {Myriwi carol ini'itsis} on a tlutm sit ('ape Henrys Va, 

striking indication of t he abundant; water content of t he sands. Only 

a few meters distant, in soil of precisely the same character, such a 

plant as Primus itmiHsHfoliu, which is usually confined to the driest 

soils, may be seen <*rowin^' vigorously. The live oak {Qut rcus rin/in- 

Kinn) hardly occurs as a. tree on the Virginia coast, nor does it form 

thickets (fig.ii/i). Aiiionj; the open dunes it is a strati ini; shrub with 

gnarled stems usually 1A or sometimes ;}, meters (."> to 10 feet) long, 



TKKKS OK TIIK Ml DDLK DUNES 373 

usuallv stronglv inclined landward—an evidence of the fdw of tin* 
i ■- t. 

winds. Hat'chari.s hali-niifolia-nn the dunes usually if rows at Hie edge 

of tin* Myrica thickets. 

AVhile the open dimes are not forested, scattered small trees often 

grow upon or among them. ATost frequent, ami usually advancing 

farthest toward Hit1 beach, is 1 he loblolly pint? (Piints iaaht), which 

here sometimes attains a height of l.'J meters feet) and a diameter 

of 7 or S decimeters (:?.] feet) (lig. '•'!). Other species thai attain the 

dignity of trees are the black eherry (I*n(itus semi inn), with its leaves 

thicker than is normally Ihe case inland; the persimmon {J^ioxpi/ros 

vinjiukuui), which ripens fruit abundantly; the Spanish oak (Qurrras 

FiU* Iif>. lAvu oak <yu-ffrits vityinintia) oil tbo middle ihmos uuur (kruunvimv\ Y;i. 

<liyifntn)> and rarely the holly (I.lr.r njnictt). All show the effect of the 

wind in the position of their trunks, which lean in a landward direc- 

tion, their numerous dead branches (especially upon I he windward 

side), and t he posit ion of their raided crown of foliage (almost, alto- 

gether on the leeward side of the stem). 

A striking characteristic of the middle-dune velveta-t ion, as of nearly 

all plant formations of the southern coastal plain, is the strong devel- 

opment, of woody lianas or climbing plants. These cither support 

themselves upon the shrubs, especially in the Myrica thickets, where 

they often form almost impenetrable tangles (comparable to the 
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Harrington ia formation of the Kast Indian st rand),1 or trail along the 

around, finding no support.. These trailing steins are sometimes 

very low#, e. g., Tcctmut ntiUctuis, 3J meters (12 feel), and Vitis 

rotun(lifoii<ti 1) meters {^30 feet). These species occur also in the 

inland forests, where they usually climb liiijh and their steins attain 

Fiu. titi. — Finutt iaetiit iiiiini^ llwt wind dim<>*4 uuur Orwanviow, Ya. 

a considerable thickness, while an ion# the dunes they are ordinarily 

of small dianielcr. Most abundant are two species of grape—the 

'This formation is described ;m follows 1 ty Schimprr (Itidonialayischfi Strand- 

flora, p. 68): 

"Directly behind tlie strip of *and. where decaying algae and numberless shells 

and pieces of coral indicate the zoim of tidal action, rises a wall of foliage com- 

posed of various trees and shrubs and rendered almost impenetrable by Cassytha 

JiH/ownix, QitilnHfliiut buinhnwlia. species of C'anavalni, and other slender climbs 

ing plants. This constitutes the outer limit of a narrow forest and shrub forma- 

tion. stretching like a hem along the roast, which I shall call the Bnrringtonia 

formation, after a genus of Myrtaceae, which is represented there by several 

arborescent species."' 
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Slimmer grape ( I If. is ocsd ralis) ami the muscadine (I', rotundi- 

foli(i)—mid ji green brier- (Smila.r hona-no.r). Hardly loss impor- 

tant are SmiJxfx rotund ifof id and S. (jlaucd, the yellow jessamine 

(Crelserniitm semperviret/s), ami t he scarlet woodbine {honicera sem- 

pervirens). The Virginia creeper (I'lnihenoeissus qui)u[uefoIi<i) and 

the trumpet creeper (Tw-omd rud'nutus) art? frequent, but less abun- 

dant, while the poison ivy (Rims radictuits) is comparatively rare 

among: the dunes. Some of these climbers, Tecoma, Lonicera, and 

Gel semi 11111, are very showy when in blossom. Suiilax ghiuca some- 

times entirely covers the lesser duties, associated only with small 

Figl G7.—Pctnietun aittwum unionthe middle dunoft near Cape Henry ¥ Va, 

herbaceous plants, such as liudsonid ftDtieniosd, Lech&t ■tiMfritiTftCt, 

and Diodia iw,s*. Similar in habit to the strand form of these lianas 

is a peculiar form of the dewberry {Hub us villosus),1 whose Ion#, 

prickly steins trail over the ground, sometimes to the length of nearly 

2 meters (0 feet). 

One of the most characteristic plants of the middle-dune formation 

is Panicum amartim (fig. 07), which is (juite different in habit from 

its variety minus t and resembles the typical form of P. rirtjtdmn. It 

is a large, glaucous grass of coarse texture, forming tufts of coiisider- 

1R. <>< incidents of authors, not of Linnaeus (fide Prof. L. H. Bailey). 

23592—No. 0—01 5 
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able size, usually aboul a meter (:» feet) high (tig. (is). The somewhat 

one-sided panicles bend in a graceful manner. The large form of 

Sjhit'tina i><ifens (ji/nmi) somet imes jjrows i>ii and among the dunes. 

Tlie other predominant herbaceous plants are mostly small, and are 

best developed in t he depressions and on the sides of 1 lie dunes. Short- 

rooted annual or biennial species, with prostrate stems forming mats, 

such as Oenofftcnt hum ifusvt, Ktt[iltofljxi jiolf/you /folhi, Trtphtsts jiiif- 

jmrctt, 'Molltujo rerticillata, and Diotlia ft re.s, arc abundant, the last 

Flu* Panicum amarum arnoiiK tlie duiios iiuar Oevauviuw, Va. 

attaining an unusual size. Depauperate Linorin rtuifiilcti.siti (mostly 

S to 1- cent imeters (li too inches) high) is conspicuous in spring "with 

its bright blue flowers, but disappears by midsummer. It is probably 

a winter annual.1 (1 aaphalturnpurpuft ttm, a biennial species, is not. 

1 The small size aiul early maturity of this species is what wotiM be expected 

from its lack of special adaptations to the strand environment. It is in this respect 

similar to many annuals of the deserts, as described by Volkeng (Flora der agypt- 

arab. Wiisten, pp. 20, 40) and Coville (Contr. U. S. Natl, Herb. *1:44, 4.~>). 
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uncommon. A reduced form of t lie annual bh'hjwonemictthtisis, some- 

times only to s centimeters (- or 3 inches) high, and with thicker 

leaves than in other situations, is especially abundant in rat tier moisi, 

sand. Lech<ja ntarifim<i and JIiwlxotiHt {uvvj))fox(t (both perennial and 

suffrutescent) usually grow toget her, but the latter often eovers small 

areas unassocialed with other species (tig. '•!)). small Cyperus with 

hard lubers, V, </r<u/i, and 1 wo or three species of Panicuni (P. srrih- 

iHTHUiintt, V, timjusltj'<ihuw) often nnnv with Ihese Cistaceae, tlie first, 

however, sometimes in pure associations, Pltusrohts IipIvoIun, with 

long, radiant, prostrate stems, is occasional in open places. 

Monarthi puttcfafu is abundant, part icularly at, the edge of the 

Flu* HO.—toiHtitttuxa oil tho dunus iit:ur Virginia Boaoli tavdu jn tatckfti:oiind)> 

Myrica thickets, when* ( '> w-Jirti* (rihtiloifh s mftvraccphalusy a eanes- 

cent form of Snlnjnun niijrinn, and Pin/stilis ri,scoN(t 1 are most at 

home. Jn 1 he shell er uf the bushes of Mijriru cfiro/im'nfii.ft a number 

of species occur which do no I properly belong to the <lnne flora and 

are not especially adapted to t hat environment. Such are JVujloIacca 

ilectimlra, typical JCrtyt rott <*#fna<l< lists, }'*iti>a(orituti >-aijbftnm 

{foi'iticulact'itni), and ('Iwnojtmliutn anfUfithe last, how- 

ever, not rarely occurring away from the shade and protection of the 

thickets. These plants wilt much more rapidly when uprooted than 

do most of the true dune plant s. 

1 This plant, which was seen in Virginia only :it Cape Henry, is common along 

the North Carolina coast. 
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The dune marshes.—In small, nearly level tracts or basin-!ike 

depressions among the dimes, with a subsoil denser than the surface 

sand, vain water is often held for days, forming shallow pools; and 

here the soil, even at. the surface, is normally wet. In such places a 

marsh vegetation finds opportunity for development, and contrasts 

with other vegetation of the open dunes in that it grows densely, or, 

in other words, in closed formation. The prevailing species are mostly 

not halophile plants, although Sciipus amerivanus and Fimbridylis 

spadieea are often abundant. Oil the other hand, species normally 

not halophile, especially two rushes, Jmtcus scirpoides and J. dicho- 

Ummxy usually dominate the association and give a dull brown color to 

the whole. Paniewn virgatum. and A ndr<i})o<jon glomeratus are not 

infrequent. In the wet sand at the edges depauperate Erigeron 

canadettsis (with thickisli leaves), diminutive Sarothra yentianoidea, 

and Diodia Virginia?hi usually occur. Depauperate Myrica bushes 

frequently occur sparsely. 

Sometimes, as in a marsh at Cai>e Henry, a considerable variety of 

inland palustrine species associate together, notably Eragrostis 

refracta, Lycopodium inimdafum, Drosera intermedia, Fimbrisiylis 

autumnalis, Rynchmpora cymosa, Cetdella <tsicdica, Hydrocotyle 

umbellaki, etc. South of Virginia Beach a similar marsh contained, 

in addition to these, Khexia viariatia, Eapatorimn rtrfundijhlhtm., 

Cyperus Jut.span, Pan i cum sphagnicoht, P. (tgrosfoides, and cran- 

berry (Oxycocctis in(wr<>car]His), the last with stems 2 meters (nearly 

7 feet) long, creeping among and almost hidden by other plants. 

Such marshes are really part of the fresh-water vegetation of the 

region, but are placed here for the sake of topographical continuity, 

and because of the occurrence in them of a few halophile or hemi- 

halophile species. They form a transition from the sand strand to 

the salt marsh on the one hand and to the low fresh-water marshes on 

the other. They may well be termed "neutral ground."1 

THE 1NNKK (WOOJ>EI>) l»UNES. 

The high duties,—These are usually the highest of the dunes, and 

in most cases bear an open forest of small short-leaf pine (IHnwt 

taeda), usually <> to !) meters (20 to 'AO feet) high and li decimeters (1 

foot) or less in diameter. Sometimes a small growth of deciduous 

trees and shrubs, notably black cherry {Pntmtx serofiiia),2 persim- 

mon (Diospyros virginianci), Xanthoxyhim chtva-ltrrcidis (sometimes 

6 meters, 20 feet, high), Sassafras sassafras, Jioiiprrits riryhdana, 

1 Massart describes the vegetation of dune marshes along the Belgian coast as 

"in all things similar to that which inhabits marshes in the interior of the coun- 

try." Mem. Hoc. Roy. Bot. de Belgique, vol. 32, p. 10 (1893). For a reproduc- 

tion of a photograph of one of these marshes see the same author {loc. eit., pi. 1). 

The largest specimen observed was about i) meters (30 feet) high and 3 deci- 

meters 11 foot) in diameter. 
4 
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etc., mingle with or take the place of the pine. At Cape Henry occur 

thickets of laurel oak (Qttercus laurifolia), mostly 3 to 34 meters (10 

to feel) high. 

The ground being shaded and protected from the wind by the trees, 

a small amount of humus collects oil the surface of the inner dunes, 

giving the soil a gray color (hence "gray dunes," one of the terms by 

which they are known in Europe).1 Mere, among the pines, the live 

oak {(Juereus vi-ryiniana) attains its best development on the Vir- 

ginia coast, although in this region it is never of arboreous size and 

shape. Quercu# virginiana assumes on the wooded dunes a compact, 

rounded, symmetrical form, with nearly horizontal branches, very 

different from its aspect among the open dunes. The largest speci- 

men seen was about 8 meters (3;) feet) high, about X meters in great- 

est spread of branches, and the diameter of the largest stem 3 deci- 

meters (1 foot) above the ground was nearly (> decimeters. The live 

oak grows scatteringly among the pines, not forming thickets. In 

the dull, dark color of its foliage it resembles My vie,a atrolinensis. 

On the summit and outer slope of the fixed dunes Ammophila are- 

naria is still abundant, sometimes carpeting the ground to the exclu- 

sion of other herbaceous vegetation; but apparently flowers are rarely 

if ever produced in this situation. Doubtless it was this grass which 

contributed most to the original fixing of these dunes and their prep- 

aration for other vegetation; and one might fancy that the plant is 

reluctant to yield its sway to less hardy species. Panicurn amarum 

' minus and Cyperns grayi are common on the fixed dunes. With the 

latter C. cyliu(lri<-iix, of similar habit, frequently occurs. But the 

most characteristic herb of these dunes is Ofdium hispUhilum, which 

has slender yellow rootstoeks branching and creeping through the 

sand in every direction at a depth of usually 2 to 4 centimeters (1 or 

2 inches), while sending up at frequent intervals clusters of leafy and 

flowering stems, commonly only S or 10 centimeters (3 or 4 inches) 

high. 

Quite different is the type of vegetation normally occupying only 

the inner slope of the forested dunes, but occasionally extending over 

the crest and down the outer slope. Here prevails a dense low under- 

growth of chiefly woody species, some of which do not venture farther 

into the strand formal ion. In a typical place Sassafras sassafras and 

Xantlurxylum clava-licrcuJis, the latter attaining here a height of only 

3 to (> decimeters (I to ii feet), were particularly abundant. Smilax 

bona~nox, S. glauca, Vitis aesfivalis, Tecomct radicans, and Partheno- 

cissua quhiquefolia formed dense tangles among the low shrubs. At 

other points Tier, opara, Rulmv cuneifolius, Aralicispinosa, Caliicarpa 

americana, and even Acer ritbrum and Nyssa sylvatica, enter into 

this association. 

1Warming, Okologisehe PHazizeugeographie, p. 243. 
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The sfrund pine woods.—Many of the species just enumerated 

form the chief undergrowth of the dry, flat pine woods, which often 

border the dune area on its inner side (ligs. 70, 71). They form the 

transition to the forested plain beyond, but can be more conveniently 

classed with the fixed dunes. The principal tree is loblolly pine 

(Pinus fuedn). .-India spittoxa (1 to :} meters, 1 lo 10 feet, high), 

Xanthoxkjhim fhira-hcrvulis (attaining a height of (I meters, -0 feet), 

and (unerirutw arc more characteristic of this formation 

than of any other in the region, (icl.sctniittn sf'tniwrrirens, Tecoma 

radicans, and other lianas are abundant, Tecoma in places ascending 

the trunks of all the small pine trees, and giving lo such areas a pecu- 

liar and striking appearance. Where the strand forest is somewhat 

PlCi. 70. Stninrl 111110 wotxlft ait Orontiviow, Ya, 

moist, Bacchitris luilhnifolin is often the principal element of the 

undergrowth. In very dry soil, in openings among the trees, sand 

black berry {Ktibus ciinrifoh'it.s1), starved specimens of black locust 

(Robinia jm'uducacia), and Ohickasaw plum (Primus nrujiistifolia) 

sometimes form small, low thickets. 

The herbaceous species that, occur in this association are chiefly 

such as characterize the drier parts of the inland forest, generally. 

Opuntia opunf.ia and Vnmt jildmenfo.sa, however, appear to be more 

at home here than elsewhere. Compositae (species of Solidago, Eupa- 

torium, Elephant opus, Krechtites, and Clirysopsis), Leguininosae 

(species of Meibomia (Dcsmodhim) and Lespedeza), Ihnifhnnia srri- 

cea, Uniohi Icwa (yraedi.s), and Convolvulus antericanus are worthy 
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of mention. In somewhat boggy soil occur Oalium daytoni, Panicum 

fthufttiit, Poltjh'tchrtiit raw in tntr, n\ id small (plant ilies of peatmoss 

(forms of in t-ifiuhifolhim and S. r^rtirriuu, occasionally 

S. hen r if ait it m). In one diminutive sphagnum bog the moss, both 

living and dead, was only -?0 to centimeters (S to 10 inches) high. 

Tho surface had, at noonday, absorbed much heat from the sun and 

Kici, 7J.—Innermost ru^ri'Urliiii^ mi Urn sh-nui iiino rittus nertr Virginia 

Boa^h. 

was perfectly dry, while the lower part \v;is wet ami <[iiite cold. I hit 

subsl ration was the prevailing sand. 

SAM I ST 14 AM > UK I ,Y X N I i A V 1\ HAV. 

Tho Sainl Strand <>f Lynnhaveu li.-iy and its ramifications is less exposed to the 

wind tliun the slioius nl the ('hesapeakr and ttn> open Atlantic, and is therefore 

without typical dunes. Its plant associations an; somewhat different from those 

of the onter Sand Strand, containing, as would he expected. :i larger admixture of 

inland forms. Tho narrow strip of beach lies in most places in front of an abrupt 

bank, which is often to .1 meters (Id or l1'eet > high. The summit of this bank 

is commonly cove red with trees, and it forms the edge of the inland forest, but 

shelters a plant association somewhat different i rom any other in the region. The 

prevailing pine is often I'in us echhutta, which attains a better development here 

than elsewhere in the region, being frequently IS meters (<SU feet) high and H deci- 

meters (Si feet) in diameter near the base. At other points i'iitus tawta predomi- 

nates. Other characteristic trees are (Jw/vtts minor, which grows to a consid- 
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erable size, and a small growth of Q. digitata, IHoxpyrox virginianit, and ITicoria 

gktbra. 

Myricu ca>'oliiie1iw'.s, /ihnti eopalfina, Symploeox tincloria, Persea pulH'xcrna, and 

(Jiti'ivnx digitata form in places small dense thickets at the foot of the bank. Span- 

ish moas (TUlandsia nsneoides). with stems sometimes a meter (nearly 4 feet) long, 

drapes the branches of oaks and pines, especially P, echinata, Of lianas, Smilax 

boua-uo,v, Tecomu radicautt, and Rims radiemitt are most common. In the flat, 

open pine groves, which occasionally occur at the foot of this luvnk jnstaliove high 

tide, red fescue grass ( Fextuca rnbra) forms a somewhat dense soil, with scattered 

symmetrical clumps of Panicum virgafimi and considerable numbers of Yucca 

jtlamentasa and Opuntia opuntia. In the pine woods at the summit of the bluff 

woody undergrowth is often scarce, and there occurs a scanty herbaceous growth 

comprising Trayia ureas, Jatropha xtimulosa, MeiJnnnia y Dcsmodiuvi) stricta, 

Sporolxdtis asper, Chrymrpsist grami uifolia, (}(ilium hispidulum (abundant), 

XJniola longifolia, Helianthemnm canadens<\ mid species of Panicum (of the 

dichoUmmm type). In some places Hubua trivialix. with trailing stems, is abundant. 

On the narrow strip of sandy beach and the open face of the bluff above it two 

Leguminosae. in habit similar to Rnbus trivialis, occur. These are Phaaeolus 

helvohtx and Bradbury a (CentroKona) Hrginianu^ the latter with numerous large, 

showv, lilac colored Mowers. The principal branches of their stems lie flat upon 

the ground, radiating in every direction, but do not attach themselves to the soil 

by roots at the nodes. The longest branches observed measured 15 decimeters 

(Phaseolus) and IS decimeters (Bradbury a). Both are twining plants when able 

to find supporting objects. Fexhtea rnbra is occasional on the beach. Other 

plants of this strand are common species of the outer beach—Amniophila, !\tm- 

cuvi umarum, P. amarum minus, Salnola kali, < 'akite rdentula, llmlxouta toiiuntoxa, 

Lechea maritivia, Spartina patens {junwa), Cvnchrux tribuloides viacrwepltalus, 

etc. 

Of tho plants mentioned as occurring among the dunes, t.lio follow- 

ing are strand species in the strictest sense, seldom or never entering 

into any other formation: 

Animophila. arvnaria, Cakilc edaitnla, 

Utliola panicnkita, Knphorbia polygonifolia, 

Panicum amarum, Lechea inaritima, 

.P. amarum minitu, Ifttdsttnia f0111 en(otui, 

Spartina jtafenx (the large form), Oniothera humifttsa% 

Cenchrwf trilndoidex macnwephalus, Physalift vtxeoxa, 

Cyperus grayi, Galinm hispidulum, 

Qiierrnx virgin iana (virens),* I Hod in tores,' 

Ammodenia {Ilonkenya} peploides, Iva imbricata. 

Other species which occur on the strand reach their best develop- 

ment farther inland. It will be observed that the percentage of such 

inland plants is comparatively small seaward from the crest of the 

fixed dunes. 

ADAPTATIONS TO KN'VIHONMKNT IX THK STRAND VNOKTATION—LIFE 

KORMS. 

Under t he headings of climate, topography, and soils of the Dismal 

Swamp region, the various factors that constitute the physical envi- 

1 Almost always a strand plant in Virginia and North Carolina. 

* liare, except hk a strand plant, in the Dismal Swamp region. 
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ronment of the strand vegetation were discussed in a very general 

way. Of those factors, the most important in their effect, upon plant 

growth are probably to be referred to two categories. To the first 

belong the movements of the atmosphere, so far as their mechanical 

effects upon the vegetation are concerned, whether direct, or indirect, 

i.e., through their action upon the substratum. The second com- 

prises all such factors as tend to bring about excessive transpiration, 

and consequently necessitat e protective modifications. 

MODIFICATIONS DIjK To Till': MECHANICAL ACTION OF THE WIND. 

Exposure to frequent strong winds laden with fine particles of sand 

is the more or less probable cause of certain modifications in the 

vegetation, especially that of the open dunes. Three principal results 

of such exposure may be mentioned: 

Direct effect, on the external form of the plant.—This is evident 

in individual trees and large shrubs of the open dunes, which are 

marked by their trunks usually leaning in a direction opposite to 

that of the prevailing winds, the branches on the wind-exposed side 

being often entirely denuded, leaving the crown of foliage to leeward 

of the trunk; by their gnarled and twisted stems and branches, the 

latter often rigid and comparatively short; and frequently by their 

torn and ragged-looking foliage (especially in such inland species 

as PI a {anus oeeidentalis and Taxodiiun, distichum, when straying 

into this area). 

Indirect or histological effect.—This often appears in the develop- 

ment of much strengthening tissue (stereome, wood), and in a consid- 

erable thickening of the cuticle and epidermis cell walls of the leaves, 

giving the surface a hard, resistant, polished texture. The latter is 

especially notable in the evergreen leaves of Quercus viryiniana, and 

in the whole surface of the larger grass-like plants, Uniola paniculata^ 

Ammophila arenaria, Pan team a tun ruin, etc. It is a modification 

chiefly important to the plant as a protection against excess of light 

and of transpiration, but is perhaps also useful as a protection against 

the impact of strong, sand-laden winds.' 

Effect through redistribution of soil.—The wind blowing upon the 

incoherent surface soil keeps it in almost constant motion, and often 

shifts great masses of it in a short time. Consequently some plants 

are being uprooted, while others are quickly buried beneath the 

sand. This action is, of course, most violent in winter. Large dunes 

that have been cut open by the wind exhibit dead roots and root- 

stocks (of Smilax, Ammophila, etc.) far below the surface. To the 

necessity of adapting themselves to the mobile soil in cooperation 

1 How strongly the wind may act upon plants not protected in some such way 

is evident in the tattered older leaves of the banana, which usually become seg- 

mented by the splitting through to the midribs of the tissues between the parallel 

lateral nerves. 
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with other factors are duo some of the interesting life forms which 

strand plants exhibit. The most notable of these are: 

1. Long, branching root,stocks, which send up numerous leafy or 

flowering branches. These are either slender and creep near the sur- 

face of the sand, as in Ainmophila,1 Qalium hispidulum (longest more 

than 0 decimeters—ieet), and Scirpus ameriatmtx, which last grows 

in moist sand and has root stocks usually rather stouter than those of 

the others; or the rhizomes are stout and descend obliquely or almost 

vertically deep into the sand, as in Uniohi puninduta (one root stock 

was actually traced (> decimeters (2 feet), and was probably a meter 

or more in length), Pmiivum <tmarum,3 and Ira itnhricafa, which has 

rootstocks at least !) decimeters (3 feet) long. 

Physalis risrosa resembles Gdlium hispid uhnn in habit, but in this 

case it is from slender branched roots, having a maximum length of 

over 12 decimeters (4 feet), that the low, leafy, and flowering shoots 

originate. Such habit of growth is immensely serviceable to strand 

plants, as it goes far toward securing them from being uprooted, and 

likewise protects them from burial by the sand. For, while by an 

occasional movement of the sands the above-ground stems may be 

completely overwhelmed, the subterranean parts continue to grow 

forward and to send up new branches, which unfold leaves and flow- 

ers.3 The more deeply penetrating rootstocks are also useful to the 

plant by insuring it a constant supply of water. 

Shrubs and small trees among the dunes often develop greatly 

elongated roots, although these are not to be compared in length with 

the roots, enormously extended in proportion to the stem length, that 

have been detected in many desert plants.' This was particularly 

observed in Pinus hiedtt, of which small specimens showed a stem 

less than 1 meter (.'{ feet) high, but had roots at least, n meters (over 

10 feet) long. An individual of Axuiiho.ryhtm cUtva-}njrculiH was even 

more remarkable, having a stem less than three decimeters (I foot) 

and roots 4£ meters (15 feet) long. 

2. Stems trailing over the ground, but. usually not attached to it by 

1 The longest root stock of this grass which was examined measured il meters (10 

feet), while the thread-like, much-branched roots are sometimes considerably over 

a meter (4 feet) long. In other localities a much greater extension of the root- 

stock has been observed. 

,JIn Uniola jHiniculatu and Panimtm amarit m the roots, as well as the rootstocks, 

are stouter than those of Ammophila. 

;t''The species of the genera Agropyrum and Ammopliila [after burial iu the 

sand] present a curious arrangement. At ea^h of the nodes of their long stolons 

creeping beneath the surface of the soil, a small branch, often forked at apex, is 

developed, which gi ows vertically upward and whose length depends upon the 

thickness of the stratum it must traverse; its growth only ceases when it reaches 

the surface, whether that be near or distant. The leaves developed upon these 

ascending branches are always directed toward the light, in spite of the burial of 

the plant." Massart, Mem. Hoc. Roy. Bot. de Belgique, vol. pt. 1, p. :)1, 1893, 

4 Compare Volkens, Flora der agyp.-arab. Wuste, pp. 24, 25, and Coville, Contr. 

U. S. Natl. Herb,, vol. 4, p. 47. 
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secondary roots).—This mode of growth is exemplified in Rubns vil- 

losiis [roiunlcnsis) ami K. tririulis, in most, of the woody lianas (when 

unable to find supporting objects), and in two herbaceous species 

of Le^uminosae, Phase oh <s Ihelnolus and liwtrfJmrya (Cettirosema) 

viryiniana.1 

The radiant form, which may be regarded as a phase of the pre- 

ceding, is exhibited by certain—chiefly annual—species (fig. 72), pos- 

sessing a well-defined vertical taproot, which is either slender (as in 

Molhtgo verticiilata, Euphorbia polygon ifolia, DiotJia teres) or rather 

r 

Fi(r. 7terex on th« middle duuos near Oeeanvievv, Va., illustrating the radiant form. 

stout, (as in Lielwa ntarilitna, Onn>(ltc?<t huitu'J'n.sa, Meibomia areni- 

cohtf Cohih' ednilirfa). Tn tliis form the stem branches at the surface 

of the ground, and the branches, lyini; flat upon the sand (only the 

' The Pes-caprae vegetation form, which has creeping' stems sending numerous 

secondary roots into the soil, may. perhaps, l:e regarded as a further development 

of this habit. It is a form very characteristic of the tropical strand, but hardly 

not represented on the Virginia coast. Farther south, near Cape Hatteras, 

humble representatives of it occur on the edges of the salt marsh. On the coast 

of Georgia the species which gives a iiamo to this form, /pornoc'it pett-eajmte, 

reaches its northern limit in America. 
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lower in Cakile), radiate in all directions like the spokes of a wheel. 

Oenothera humifusa is a particularly characteristic representative of 

the radiant form, one specimen observed having -1 branches from 3 

to f) decimeters {1 to ;} feet) in length. In Lechea it is the sterile, 

leafy, basal shoots that assume this form. The root in this species is 

comparatively long (about -i decimeters) and vertical. In Meibomia 

the longest branches sometimes measure 9 decimeters (:t feet) in 

length. It is possible that the radiant form, as well as the preced- 

ing, is also useful to the plant by retarding evaporation from the 

area of sand thus shaded, consequently insuring a supply of water 

near the surface of the soil between rains. As the under side of the 

stems and leaves of plants which have this habit of growth are effec- 

tually protected against light and heat radiated from the surface of 

the sand, and to a large extent, from exposure to the air, their rate 

of transpiration must be proportionately much less than in plants not 

possessing this habit. 

4. The rosette form.—" Rosette plants," which have most of their 

leaves at the base of the stem and appressed to the soil, are pro- 

tected in the same manner as plants of the radiant form. They are 

rare on the strand of Virginia and North Carolina, but are not uncom- 

mon on the coast, of northern Europe. Two (probably) winter an- 

nuals, (huipludimn purpuretim and Litmria eauadensis, have their 

basal leaves arranged in a Hat rosette. In the latter species these are 

borne on short horizontal branches. 

5. The cushion or hassock ("Pokfar") form.—This life form, which 

is so strikingly developed in the high Andes, in Australasia, and else- 

where, is hardly to be included among those of the Virginia strand, 

unless one refers here the peculiar mode of growth of Had so nut 

tomentosa> which has numerous short, erect branches. These are 

densely clothed with appressed, scale-like leaves, and stand closely 

together. The roots of the Iludsonia are small (the longest about 15 

centimeters, (J inches, long), and afford the plant but a weak anchor- 

age in the soil. Consequently the species grows most abundantly in 

the sheltered hollows among the dunes. 

0. The sod form ('' Rasenform ").—This is represented by Kestuca 

rubra alone, and does not occur in the dune area proper. 

7. The thicket form.—This life form, closely analogous to the two 

preceding, characterizes several of the shrubby species, notably 

Myrica carolinensis. Farther south along the coast- liar vowiioria, 

Quercus rm/mm/m, and other species form strand thickets.' By this 

mode of growth the individual plants arc in large measure pro- 

tected against the sun and the wind, and the habit may well be inter- 

preted as an adaptation against excessive transpiration, as well as 

against the mechanical force of the wind. The compact, rounded 

1 Kearney, Contr. U. 8. Hat. Herb., vol. 5, p. 273. 
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form, with numerous short, rigid branches, already described as being 

•«>nietimes assumed by the live oak, may have similar advantages. 

8. Plants with subterratietm storage.—Bulbs, tubers, and other 

strong, local thickenings of underground parts, which are greatly 

developed in most arid regions, are not frequent among the dunes. 

Cyperits (jrayi and 0. cylindricus have conn-like thickenings at the 

bases ol' the stems. Woody, tuber-like swellings occur on the root* 

stocks of the species of Smilax, and were also observed on the roots 

in young plants of the live oak. The possession of a subterranean 

food reservoir is unquestionably an advantage to a plant which is 

liable to burial by the sand. 
I 

!). In very arid regions annual plants often avoid the 

long period of drought by completing t heir course of life in a few weeks 

of the growing season, and are therefore designated as "ephemeral."1 

On the strand annuals are numerous in species and individuals, but 

there is no dry season, properly so called, to be guarded against, so 

the different species reach the acme of their development at different 

seasons. The annual life habit is probably more serviceable to dune 

plants as a protection against being uprooted or buried. This is an 

ever-present danger in the sand strand formation, and one to which 

species with a long life period are of course most liable. Besides 

the radiantly growing species already enumerated, the following 

annuals are frequent: Ft stum ocfoflom. Aim praecox (in woods 

behind the dunes), Cen<'hrns trihuloiflesjtKtcrocephalus, Sarothra gen- 

tian<>i(l<js, and depauperate Krigeron canadensis, the last two pre- 

ferring moist sand in the hollows. 

PROTECTION All A1NST EXCESSIVE TRANSPIRATION. 

A number of causes render it, necessary that strand vegetation 

should be guarded against too great loss of water by transpiration 

from the leaves, just as plants of truly arid regions must be similarly 

protected. The environmental factors which induce such peculiari- 

ties of structure are, however, somewhat different in the two cases. 

Here, as in most maritime regions, atmospheric humidity is abundant 

and pretty equally distributed throughout the year. Furthermore, 

there is no lack of water in the dime sands at a usual depth of only 

15 to iiO centimeters (i> to 1- inches) below the surface, so that all 

except the smaller (chiefly annual) herbaceous plants could readily 

obtain an abundant supply at all times, were it not for anot her factor, 

the presence in the soil of certain salts, particularly sodium chloride. 

The life conditions of the strand which are probably the most 

effective causes of protective modifications of this nature may be 

stated as follows: 

1. Strong insolation, and much light reflected from the surface of 

the white sand. 

2. Heat, often intense, during most of the growing season. The 

1 Compare Volkens's Fl. der Agypt.-arab. Wiiate, pp. 20,40. 
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superficial layer of sand becomes greatly heated and very dry when 

exposed to the sun, although the soil beneath remains always cool and 

moist. 

3. Exposure to almost, constant and often strong currents of air, 

which keep the atmospheric envelope of the plant always changing, 

hence never saturated, and thus stimulate transpiration. 

•4-, Presence in the soil of sodium chloride, in relatively large quan- 

tity. As has already been remarked, it is only in that portion of the 

sand strand which is very near the waves that sodium chloride exists 

in quantity sufficient greatly to affect vegetation. 

Modifications of structure that probably serve the plant by pro- 

tecting it against the excessive transpiration that the factors jnst 

enumerated tend to induce are rather numerous in the sand-strand 

vegetation. Some characters are almost certainly adaptations to this 

end, while the value of others is more doubtful. As a rule it is the 

leaf structure rather than the whole form and habit of the plant that 

is most obviously concerned. Among the most noteworthy peculiar- 

ities and modifications are: 

(1) Those which effect a reduction of the transpiring surface. The 

most important of these are: 

(а) Leaves small or narrow, as in HeUanthemum camidense, Lechea 

maritima, Sal-sola k<ili, Molhujo rerticiUaia, Oenothera humifusa, 

Diodut tere.s, Linuria canadeu.six, and especially HudsonUi tomentosa 

and Saruthra yetdianoid-es. The last two species have scale-like 

leaves. 

(б) Leaves with the power of becoming conduplicate or involute. 

This character is conspicuous in many of the grasses, notably Pariicum 

armirum, Spa rt hut patens, Uniola panicidata, jiud Antmophda arena- 

riay in which most of the stomata lie on the leaf surface thus pro- 

tected, while the cuticle and epidermis walls are much more strongly 

thickened on the exposed (dorsal) surface, which is hard and polished. 

In Panicum and Ammophila the leaves are strongly involute on dry, 

sunny days, but become nearly plane in wet weather. The leaf 

margins of Qaennis virginiana and of Rabus ameifoliiis are some- 

what re volute when the leaf is exposed to strong sunlight. This 

serves in some degree to protect the dorsal (under) surface, in which 

lie the stomata, 

(2) Position of the leaves. These are nearly vertical in many of 

the grass-like plants. In Smihix glauca, also, when exposed to strong 

insolation, the leaves assume a nearly vertical position, thus opposing 

the glaucous under surface to the light and giving the plant a very 

characteristic appearance. The same phenomenon occurs, but in a 

less degree, in Rub us c.iineifolius, which similarly opposes its tomen- 

tous lower leaf su rfaco to a strong light. 

(3) The surface protected by various outgrowths or modifications 

of the epidermis. 
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(ft) Thickening of the cuticle of the epidermis cells, which is par- 

ticularly noticeable in the large grasses and some of the woody plants 

with mostly evergreen leaves, as Smiht.r spp., Quercus virtjin iaua, 

Gelsemium semipr/rvireus, etc., but is common to nearly all the strand 

species. A surface which exhibits great thickening of the cuticle is 

usually not otherwise protected. Where a dense covering of hairs or 

other means of protection exists the cuticle is apt to be comparatively 

thin, e. g., in Oenathera humifum. The polished surface which usu- 

ally accompanies such thickening may possibly be useful to t he plant 

by reflecting some of the light rays which fall upon the leaves. A 

rough surface of the cuticle, due either to wrinkles or to warts, char- 

acterizes some species of this formation, e. g., Lonieera semper virent 

and Galium hispiduhmi. In the latter plant the thick cuticle is both 

strongly wrinkled and papillose. It has been suggested that such 

roughening is useful by diverting some of the incident light rays. 

(/;) A thin coating of wax, giving the surface a glaucous appear- 

ance. Panicum amarum is glaucous all over, while Smilax ylauca 

and Lonieera sempervirens have the lower leaf surface conspicuously 

wax-coated. 

(t*) A dense covering of hairs. These may be simple, in which case 

they are often elongated, and form a villous or tomentous covering: 

on both surfaces of the leaf in Oeitothera Iturnif nan (stomata about 

equally numerous on both surfaces), Hudsonia tomentosa, and Lechea 

maritimaj only on the under leaf surface in Eubus runeifoliits. Other 

species have hairs that are irregularly branched, as PhysalLs viscosa, 

or stellate and scale-like, as 011 the leaves of Heliantkemum canadense 

and the lower leaf su rf ace of the live oak {Qiwrcux viryinicma). Short, 

stout, thick-walled, unicellular hairs also line the walls of the furrows 

on the ventral (upper) leaf surface (where most of the stomata are 

placed) in such grasses as Uniola paniculata, Ammophila are.Jiaria, 

and Spartina patens, thus preventing a rapid movement, of the air 

about the stomata. Similar hairs also occur on the dorsal leaf sur- 

face of Lonieera sempertnreitH and on both surfaces in Galium hispi- 

diduiu, but probably not in sufficient numbers to be of service in 

reducing transpiration. As noted above, the cuticle is usually thin 

where the surface is protected by a dense coat of hairs.1 

(4) Modifications of the internal structure of the leaves. In the 

few species of the Hand Strand formation whose leaves are orthotropic 

(vertical) or approximately so, there is a tendency to isolateral struc- 

ture of those organs. In other words, the two faces of the leaf, ven- 

tral and dorsal, are alike or nearly alike. Thus the leaves of Smilanc 

' The bicellular hairs of Lechea and Hudsonia, of a type apparently peculiar to 

the family Cistaceae, are described and figured (for Lcc.hea maritima) in the 

chapter oil Anatomy. Such hairs, together with glandular and stellate ones, also 

occur in Helianthemiim canadense, the third representative of this family in the 

sand strand of the Dismal Swamp region. 
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glauca are partially, and those of Lechea mariUma an1 almost, per- 

fectly, isolateral. In Galium hispidulmii tlie epidermis is nearly 

alike on both faces (stomata present, but in relatively small number, 

on the ventral face also), while the mesophyll is differentiated. But 

this is much more commonly the case in the Salt Marsh formation, the 

leaves of most plants of the Sand Strand being plagiotropic (more or 

less nearly horizontal) in position and bifacial or dorsiventral in 

structure. In two important points leaves of the latter type exhibit 

adaptations that help to protect against excessive transpiration, first, 

in the arrangement of the chlorophyll t issue, and second in that of the 

stomata. 

(«) Chlorenchyma. In by far the greater number of plants of this 

formation whose leaves are strongly bifacial (and such is the case 

with almost all the dicotyledons) there is a sharp differentiation of the 

chlorophyll tissue into palisade and pneumatic tissue. The first, con- 

sists normally of cells which are high (their diameter much greater at 

right angles to than parallel to the surface) and form a very compact 

tissue, usually without intercellular spaces. In most of the plants 

with which we are here concerned the palisade tissue forms a single 

layer, but in some there are two or even three layers. It is widely 

believed that this arrangement of the layer or layers of chlorophyll 

tissue which lie nearest that surface of the leaf (the ventral) which is 

exposed to the strongest light serves, among other purposes,1 as a 

means of diminishing transpiration. This compact tissue prevents 

the access to the more open tissue beneath of a large proportion of 

the light and heat rays which strike the plant. 

The more open pneumatic tissue or spongy parenchyma which is 

thus protected consists, usually, of nearly isodiamet ric cells. These 

are often irregular in form and have their neighboring walls separated 

by numerous air spaces. It is obvious that if such tissue lay directly 

beneath the epidermis of the upper surface of the leaf, the loss of 

water from that organ would be much greater. 

(/>) Stomata. Corresponding to the arrangement of the palisade 

tissue upon the ventral or upper, and of the open pneumatic tissue 

upon the dorsal or lower side of the leaf, in most of the strand plants 

of this region the stomata are either all, or by far the greater number 

of them, situated in the lower (dorsal) surface. The pores, as well as 

the air chambers into which they open, are thus shielded by the entire 

thickness of the leaf from the direct access of the incident rays. This 

is conspicuously true of the woody plants of the Sand Strand, e. g., 

Smiiax bona-nox, Quercu-s virgin tana, Mijrica Caroline nxis, Qelxemium 

semper tnrens, Limivera semper v ire ns, etc. 

'The controlling factor in the strong development of palisade tisane is, however, 

intense light and the consequent opportunity tor a great increase of assimilatory 

activity. For a brief discussion of this question, which has been ably treated by 

Stahl, Hinriches, Wagner, and others, see Haberloudt Pflanzenanat., 2te Aufl. 

353-265. 
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In most of the grasses, on the other hand, the stomata are most 

numerous on the ventral or upper face, e.g., Ammtrphila arenaria, 

Panicum amarum, Uniola patticidai<ty Spar Una- patens. But here 

they are doubly or triply protected by the involution of the leaf 

blades, by their position in furrows, and often by the presence of 

stout hairs lining the wall of the furrows. Furthermore, the approxi- 

mately vertical position assumed by such involute leaves diminishes 

the angle at which they are encountered by the light rays. 

(c) The mestome or libro-vascular bundles of the stems and leaves 

in many strand plants are more or less completely enveloped by mas- 

sive groups of very thick-walled stereonie. This undoubtedly serves 

in great degree to protect the ascending and descending fluids from 

evaporation. 

(5) Sueculeney. As was stated in the discussion of the Salt Marsh 

formation, sueculeney is largely due to a strong development in the 

interior of the organ, whether stem or leaf, of thin-walled, often 

colorless parenchyma, which is believed to perform the function of a 

water-storage tissue. This modification is especially characteristic of 

desert plants, notably Cactaeeae, but is also not infrequent among 

strand plants, especially in the salt marshes.1 Succulent species of 

the sand strand are either— 

(a) Stem succulents, with leaves much reduced and a partial or 

complete assumption by the stein of the functions of transpiration and 

assimilation, e. g., Opuntia <tpuntia, or— 

(J>) Leaf succulents, with well-developed, functionally active, 

fleshy leaves, but often exhibiting, at the same time, some degree of 

suceulency in the stem, c. g., Cakile cdentuki, Iva imbricata, Euphor- 

bia polyyonifalia, and, to a minor extent, Yucca filamentosa (bases of 

the leaves). 

It is well known that fleshy plants, while holding a larger supply of 

water in their tissues than do 1 ion succulent species, also give up 

their water less readily, and are therefore excellently adapted against 

excessive transpiration. 

((>) Excretion of aromatic, volatile oils. It has been suggested2 

that plants which excrete essential oils are thereby protected to some 

extent against loss of water. Hy evaporat ion of t hese oils an envelope 

of aromatic air is formed about the plant, which, according to Tyiulall, 

1 Massart (Mem. Soc. Roy. Bot. do Belgiane, pt. 1, p. is) notes that succulents 

are much more frequent in the suit marshes than on the sand strand of Belgium* 

This he attributes to the effect of the strong, sand-laden winds that blow over the 

beach and dunes and riddle the soft, unprotected tissues of fleshy plants. He 

remarks that on the sea-cliffs of Normandy succulent plants, being less exposed 

to this danger, are more numerous. 

8 Haberlandt, Physiologische P flan zenana tomie, p. ;J25, ed. 2, p. 436; Volkens, 

Flora der iigypt.-arab. Wuste. p. 46; Warming, Okolog. Pflanzengeog., p. 195. 

23592—No. U—01 U 
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is less pervious to heat rays than is ordinary atmosphere. How effect- 

ive this may be is yet very doubtful,1 but it is not to he denied that, such 

aromatic plants are much more abundant in dry soils and climates 

where the water supply of the plant needs to be jealously guarded than 

where other conditions prevail. On the dunes the principal s%iecies 

thus characterized are Mtjrica carolinenais^ Iva imbricata, (Jhenopa- 

diurti aiUhdminf.ir.uvi, and Monarda pimctata. 

(7). Formation of a sand envelope around the roots. About the 

root fibers of certain grasses (notably Aristida spp.) of the North 

African deserts, Volkens* observed the presence of a cylinder com- 

posed of sand grains that cohere with each other and adhere closely to 

the root hairs by means of a viscous excretion from the latter. In 

the deserts of Arizona and in other arid sandy wastes the same 

phenomenon occurs. This Volkens believes to be a protection against 

excessive loss of water in its passage through the axial vascular strand 

of the root. In Avimophila arenaria and U?iiola panictdafa, on the 

Virginia coast, it was observed that sand grains cling tightly to the 

persistent root hairs, often adhering even when the plant is uprooted 

and roughly handled, although no viscous excretion was detected. 

Some protection may thus be afforded the plants in question against 

loss of water in its course through long roots, although the adaptation 

is obviously much less perfect than in grasses of the deserts. 

(8) Development of tunicated bases of the stems (especially in (ira- 

in ineae). The persistence of the bases of old sheaths at the foot of the 

culms in Gram ineae, as pointed out by Ilackel, is a character espe- 

cially noticeable in grasses of arid regions. It is believed to afford 

protection against transpiration from the base of the culm, which rests 

in the frequently much-heated surface sand. The enveloping sheaths, 

therefore, perform the same function as do the homologous dry outer 

scales of many bulbs, and arc said to be further useful in some cases 

as a reservoir for water, which is held between the closely appressed 

sheaths. In Unmfa Atnmopitila (tr<jnaria, and Panicum 

wnanmi, among dune grasses, the tunic sheaths may serve the former 

purpose, but do not form a dense enough covering to be useful for 

storage of water, even were there necessity for such a structure in 

strand plants of this moist climate. 

The strand plants of this region generally differ from xerophytic 

formations elsewhere in their lack of those specialized structures 

which enable the plant to reserve water againsl a period of drought.3 

1 Pfeffer (Pflanzonphys. ate An A age considers this absorption " as hardly 

of high importance " for protection against loss by water. 

'' Flora der agypt.-arah. Wiiste, p. 'J.'i. 

"E. g., the water hairs of species of Mesembryantliemum in the Sahara {Volkens, 

Flora der ;igypt.*arab. Wiiste, p. 5!i) and the enp like leaf bases of species of 

Tillandsia and other tropical epiphytes (Schimper, Die epipbytische Vegetation 

Amerikas, pp. 7:i, 74, ote., lyyyj. 
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Succuleney of subaerial organs was the only kind of water-storage 

apparatus detected in this vegetation. 

Owing to the possession of various protections against excessive 

loss of water, most strand plants are very slow to wilt when detached 

from the soil. 

PROTECTION AGAINST EXCESSIVE LIGHT, 

Several of the modifications described as protecting against too 

great transpiration are perhaps equally valuable to the plant by pre- 

venting the injurious action of too strong and long-continued light. 

In the present state of our knowledge, however, it is often not possi- 

ble to distinguish between the operation of these two factors and the 

resulting modifications of the organism. 

The development of thorn-like branches (as in Prumw angusUfolia); 

of prickles (Smilux spp., Rub us spp., Aralia spinosa, Zanthoxylum 

cUtva-herculis); of spines {Opuntia opimf ia and the leaf tips of Yucca 

filamentosa) is in all probability a consequence of the physical con- 

ditions (great heat and strong light) which render necessary protec- 

tion against excessive loss of water. It is hardly conceivable, how- 

ever, that these structures are themselves of any use to the plant as a 

protection against such conditions. Prickly and thorny plants are 

most abundant 011 the inner slope of the fixed dunes and in the woods 

behind them, where the heat is more intense and the soil is drier than 

anywhere else in the Dismal Swamp region. 

POLLINATION. 

No important observations were made in regard to the pollination 

of the flowers of strand plants. Ancmophilous fecundation, however, 

undoubtedly predominates. The species which can safely be referred 

to one or the other method of pollination are as follows: 

Anemophilons: All Qramineae, Cyperaceue, J uncaceae, Myrica, Quercus, Cheno- 

podium. Ivtf imbricatd, Xanthium. 

Self-fertilizing: Lechea inaritima,. 

Entomophilous: Oenoihera humifusu, puiictata, Gelsemium sempervi- 

rens, Tecoma radicana, Lonicera senipervirens, 

DISSEMINATION OF (SEEDS. 

Structures, especially developed in or about the fruits, which are 

useful to the plant in the dissemination of its seeds occur in many of 

the strand plants, although they are doubtless in most cases a heritage 

from inland ancestors rather than modifications acquired after resi- 

dence upon the strand. The majority of these are adaptations to 

transportation by the wind, alt hough ot.h«r methods an; not lacking. 

The various structures may be classified as follows: 

(1) Adaptations to wind transportation. 

(a) Specific gravity small in proportion to size, as in the spike- 

lets of Gramineae (Sjtartiita pojens, Uniola puutcidata, A mutophila 
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arenaria), and in Hie mdehiscent- siliques of Cakile and the fruits 

with corky ridges of Diodia virginiana. 

(b) Development of special structures which servo as sails: Repre- 

sented by the wings in Salsola kali and Teeoma radicans, and hairs 

(pappus) in Baecharis halimifolia and Kupatorium capiUifolium. 

(c) Tumble-weed structure: The entire panicle breaks off near the 

base of the culms in ErayrostLs pectinacea and E. refracta, and rolls 

over the ground, its progress being facilitated by the horizontally 

spreading branches, which act as sails, thus behaving like the pro- 

longation of the rhachides in Spinifex.' The breaking off of the 

panicle is expedited by the slenderness of the lowest internodes of 

the culm. 

(2) Adaptations to transportations by animals. 

(а) Edible character of fruit: Species with fleshy fruits are rather 

■numerous on the dunes, although Phy.salix viscosa is the only strictly 

maritime species thus characterized. Others are Diospyros viryin- 

iana, Prunus serotina, P. any iistifolia, Rubus cuneifolius, R. villo.sus 

(cxmadensis), Lonicera sernpervirens, Vitis rotundifolia, and Tr. aesti- 

valis. 

(б) Apparatus for attachment to the hair of animals, as in the 

burs of Xanfhium sp. and of Cenchrux tribulokles macrocephalus. 

GENERAL ASPECTS OP THE STKANI> VEGETATION. 

The general facies of the strand vegetation is somber and monoto- 

nous. Bright hues, whether of the vegetative or the floral organs 

of plants, are comparatively infrequent and contribute but slightly to 

the general effect. This prevailing lack of vivid color is due partly to 

the sparseness of the plant covering, which leaves the exposed soil as 

one of the chief color elements in the landscape, and partly to the 

various protective arrangments already detailed, which more or less 

conceal the green coloring matter. Iva imbricaht is almost the only 

bright-green plant of the open dunes. On the other hand, Myrica 

(resinous) has a brown-green color, Oenothera (villous) is almost 

white, Iludsonia (tomentous) is gray, Ammophila (thick cuticle) is sil- 

very green, Panic urn amarum (glaucous) is blue green, and Cakile 

(succulent) is yellowish. Myrica gives the prevailing color to the 

middle dune area. Gaily tinted flowers are those of Lonicera sem- 

pervirens ami Teeoma radical i.s (red), Linaria canadentiis (blue), and 

Oenothera h am if am, Hu d son ia tomeniosa, and Gelsemium; the last 

three, being yellow, are less conspicuous amid the sands. Owing to 

the paucity of individuals, however, even the brilliant ly colored flow- 

ers add little brightness to the aspect of this formation. 

Poverty of species, as well as of individuals, characterizes the strand 

vegetation of this as of other regions. Only about 50 species, belong- 

1 SeeGoebel, Pflanzentriolog. Schilderungen, Theil l.pp. 1 to 138 (1889); Schim- 

per, Indo-malnyische Strand-flora, p. 81. 
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ing to 40 genera and 2(1 families, arc properly strand plants in the 

Dismal Swamp country. Of the total number, no loss than 12 are 

Graniineac. Mosses and saprophytic, fleshy fungi are either wanting 

or are present in such small numbers as to play an insignificant part 

in the assoeiations. Some lichens occur upon trees and shrubs, but 

do not, as in parts of northern Europe, cover the ground on the fixed 

inner dunes. Parasites, epiphytes, and saprophytes are biological 

forms which are not represented by the higher plants of the true strand 

formation (either marsh or sand st rand). Their absence could almost 

be predicated from a knowledge of the life conditions. 

A few introduced weeds, such as Capriola {Cynodon) dactylon, 

Rurnsx aceiosella, and Sohumni iii<jnnn, invade the Sand-Strand for- 

mation, but in numbers so small as to be unimportant. Broadly 

shaking, the flora of the strand is an indigenous one, and a majority 

of its species are endemic to Atlantic North America. 

NONHYGROPHILE INLAND FORMATIONS. 

The nonhygrophile inland formations occupy that great body of 

land in the Dismal Swamp region which is neither wooded swamp, 

river marsh, salt marsh, nor sand st rand. The major part of it lies 

north, east, and southeast of the Dismal Swamp proper. A small por- 

tion of the country west and northwest of the morass (near Suffolk) 

was visited in the course of this survey and is here included; but the 

Nansemond escarpment is to be understood as fixing the western limit 

of the Dismal Swamp region, and the higher land west of it is not 

treated in this report. Eastward and northeastward the wooded 

plain extends to the strand and salt-marsh areas bordering the Ches- 

apeake and the Atlantic. South of the swamp, along Albemarle 

Sound, the same group of formations occurs, but was explored only 

near Edenton, N. C. Newbern, on the Neuse River, in North Caro- 

lina, which was twice visited, is considerably south of the Dismal 

Swamp region, but supplemental data obtained there are intercalated 

as being useful for comparison. The aquatic and palustrine vegeta- 

tion of small marshes, ponds, and streams, intimately connected topo- 

graphically with the wooded plain, arc treated, for the sake of ecolog- 

ical continuity, under the heading of "Low Marsh formation."1 

The whole area thus defined was probably in its natural condition 

covered with forest growth, but very much of it—more than one-half— 

has been divested of its original plant covering, and is now cultivated 

or in various stages of return to the forested condition. Cultivated 

fields, abandoned fields, roadsides, and waste ground have each their 

more or less distinctive plant covering, and will therefore be treated 

as separate plant formations. 

The chief and almost the only factor regulating the ecological dis- 

tribution of the inland vegetation is drainage. Quality of soil, depend- 

ing upon whether sand, silt, or clay predominates, is chiefly important 

1 P. 1 :!!>. 1 elow. 
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as affecting water conditions. Chemical differences play here a very 

subordinate part, and are practically limited to the possible action 

of humie acids in the more swampy soils. 

FOREST FORMATIONS. 

MIXKD FOREST, 

The forest, which still covers large areas of the Coastal plain is 

usually a mixture of coniferous and of deciduous trees. Where the 

original conditions have not been disturbed, the loblolly pine (Pinus 

taeda) is still the dominant species, as it probably was originally ill 

almost every part of the region where this formation prevails. Not 

infrequently, especially near the strand, Pinus tneda is still almost 

the only tree in tracts of considerable extent. Generally, however, 

hardwood species are largely intermixed, especially where the original 

growth of pine has been cut away. In the latter case it almost inva- 

riably follows that the various deciduous trees, which often form a 

low undergrowth in the pine woods, spring up into tall trees when 

the removal of the pines gives them the needed space for develop- 

ment. On stiller soils, especially away from the sea, hardwoods of 

several species frequently constitute the strongly predominant or, 

even in small areas, solo element of the forest grow li. Generally, 

however, the mixture of deciduous and of evergreen trees (pine) is so 

intimate that it is altogether inexpedient to attempt the delimitation 

of two distinct formations, one of evergreen, the other of deciduous 

forest, as is elsewhere often practicable. The better plan will be to 

present a discussion of this forest formation as a whole, and then 

descriptions of a series of small local areas, showing the actual asso- 

ciation of species in each case with reference to the special conditions 

of soil. The data for such descriptions were in every case recorded 

on the spot, with notebook in hand. 

Pinus Uteda, the hard, short-leaf, loblolly, or old-field pine, as it is 

variously designated, is unquestionably the species which, as a proper 

tree,1 is most abundant in this association. In its present condition 

this pine is most frequently a small tree, S or 10 meters high and 3 

decimeters or less in diameter near the base (fig. 7$). In this con- 

dition it is doubtless usually " second growth " on land from which 

the original forest has I wen cleared. On t he innermost dunes and 

immediately behind them, as we have seen, the pine is also usually a 

small tree, but here it is for the most part the original growth that 

remains. Physical conditions are, in most cases, responsible for the 

small size of the trees in this situation, the soil being light and poor 

in plant food and the shelter from wind being slight. Farther inland, 

'The sweet-gum (Liqnidambar) is perhaps more abundant, if individuals below 

tree size (height of about C meters) are taken into account. 
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however, forested areas arc frequently met with where the original 

growth of pine seems not to have been disturbed, and here the trees 

are often of rather imposing size, attaining a height, of over 30 meters 

and a diameter, considerably above the base, of more than G deci- 

meters. As a rule, however, trees of this size are seen only in lim- 

ited traets, oil soils comparatively heavy and moist. 

The renewal of the pine forest was somewhat carefully studied, and 

it was found that where the growth of pine has been removed decid- 

Fn;. "3.— Pimis tm Utt alums thy Dismal Swamp Canal. 

nous trees usually take ils place, except on the lightest, most sandy 

soils. On the other hand, abandoned fields, especially when first 

occupied by broom sedge {A mlropoyon virginwus), are gradually col- 

onized by seedling pines. Inhabitants of the region who have 

observed the alternation of pine and of deciduous growth in their 

immediate neighborhood confirm this view. Exceptions occur, how- 

ever, Sometimes in open pine woods young growth of the pine is 

abundant. Not rarely two adjacent, fields, once cultivated but now 

left to nature, will show, the one a growth of seedling pines, the other 
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of young hardwood*. In such cases it. was usually impossible to 

detect any corresponding difference in soil or drainage, ami the result 

appeared to be due to what, for lack of a better word, wc must terra 

accident.1 

The characteristic pine of the region is P. taeda. P. echinaia 

{mitLs) is not rare, but is comparat ively an unimportant tree, seldom 

forming even groves. P. pahistris (australis) was not observed, 

although it is known to occur sparingly in the region. It was for- 

merly more common, but has been so eagerly sought on account of its 

valuable wood that to-day 

it is 110 longer noteworthy 

as an element of the forest 

formation. 

The most important decid- 

uous-leaved species in this 

formation is the sweet gum 

(Liquidambar sfyraciffua), 

a handsome tree always con- 

spicuous because of its star- 

shaped leaves and the corky 

thickening of its branches 

(figs. 74, 75). A number of 

oaks are abundant and con- 

spicuous, notably the water 

oak (Quercns nigra), the 

white oak (Q. alba), the 

cow oak (Q, michauxii), the 

Spanish oak (Q. digitate), 

the post oak {Q. minor), 

and the willow oak ($. 

pheUos). Less common are 

the red oak {Q. rubra), the 

quercitron (Q. velutina), 

and the laurel oak (Q. lau- 

r if olid). The beech (Fagus v 

americana) most abounds 

where the subsoil is particu- 

larly rich in clay or silt and therefore retentive of moisture. The red 

maple (Acer rubrum) is often abundant, but does not. usually grow 

to considerable size outside the swamps. The mocker-nut hickory 

{Hicoria alba) and the tulip tree (Liriodendron Udipifera), although 

frequent, are less abundant than the preceding species. Dogwood 

(Comus floridd), sonrwood (O.rydtmdrum arboreuvt), holly (Ilex 

Ft a. 74—Sweet gam (Liquidantbar Bttfraciflua) near 

Norfolk, Va. 

1 In some instances the seeding of pines in one field and not in a neighboring 

one may be accounted for by the position of the nearest pine forest and the pre- 

vailing direction of the winds. Bat many cases can not be so explained. 
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op<tr<i), persimmon (Diospi/ros rinjiniomi), and black #um (iVifhsu 

.s■yh'utica) are abundant, but do not usually occur as trees of even 

medium size. Other species of more or less importance in places are 

the blaclc walnut (Jiujiuns itigrft), the pignut (llicoria yhthra), the 

red cedar (Jimijicrit,s* rinjiniawi), the red mulberry {Morns rubr(t), 

the haekberry (Celtis occirfnifalis), and the American elm (1*1 mux 

americana). Chinquapin (G/.s-.faneaptttniht), sweet hay (Perseit pithes- 

Fitr, 7^.—Sweet t^uni {LiijuiiltiiulHtr tittffacijhtu) at WaUucet^u* Va. 

cais}, sassafras (SoswtJ'riix s< t sst *j r< i s), ami black cherry {l^ruiitus aero- 

Una) are commonly shrubs, and only here and there attain the size 

of small trees. The scurfy hickory (I[irorttt rillo.sif) and the redbud 

(Cvwis cduath'tisix) wiv observed only west of the Dismal Swamp, 

and there the yellow pine (Pituts rrhiimfa) and the post oak (Quer- 

cus viinor) seem to be more abundant, than they are east of the great, 

morass. 

All of these species, but. especially the sweet ffum and the oaxs, also 
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occur as undergrowth in the pine woods, mingling with species that 

are true shrubs. When an opening is afforded them, through the 

removal or thinning of the pine growth by fire or the ax, the hard 

woods grow up, often into stately forest trees. The sweet gum 

(Liquidambar) is not rarely -JO meters high and 1 to 1-J meters in 

diameter near the base. It grows to its largest size on the moister, 

heavier soils, but forms an abundant, undergrowth in lighter, drier 

land. The beech not rarely forms small groves, excluding ot her trees, 

especially in low ground. Here it is frequently 25 meters high and 1 

meter in diameter. The white oak, the red oak, the cow oak, and the 

' willow oak are often lofty trees, with wide-spreading branches and 

trunks 1 met er through near the base. In other parts of eastern North 

America the different oaks are usually rather constant in their liking 

for dry or for wet soils, but like most of the forest trees they lose this 

selective power to a great extent in the Austroriparian area, especially 

very near the coast. Even here, however, it may be said, in a general 

way, that the cow oak, the water oak, the willow oak, and, in a minor 

degree, the white oak, prefer heavy soils with a large water content, 

while the Spanish oak, post oak, quercitron, and laurel oak are most 

at home on a drier, better-drained substratum of coarser texture. 

Mingled with the young trees, which usually form the major part 

of the undergrowth, whether the forest is chiefly pine or chiefly hard 

wood, is a great variety of shrubs, large and small. Indeed, the 

abundance and density of the woody lower growth almost everywhere 

in the Dismal Swamp region is perhaps the most salient feature of its 

vegetation. Besides the species already mentioned as sometimes 

reaching the size of small trees, the following are worthy of note: 

The wax myrtle, Myrica caroluiensis, is abundant in pine woods 

which have a light soil, sometimes constituting almost the sole under- 

growth, but usually mixed with sweet gum, dogwood, etc. 1 'actinium 

corymbosum, Rhus copaUinay Aralia spinosa, Oxydendrurn arboreumy 

Sassafras sassafras, and Diospyros virginlana are likewise usually 

predominant in drier, sandy soils, while service berry (Amelanchier 

botryapium), "honeysuckle" {Azalea, caneseens), "shin-leaf" (Sym- 

plocos tinctoria), and ''gallberry " (Ilex ylabra) grow most abundantly 

upon a comparatively heavy moist substratum. CaUicarpa ameri- 

cance, Zanihoxylum clava-harculis, and Barcharis halimifolia are 

important elements of the undergrowth only in the woods near the 

'strand. The American laurel (Kalmia httifolia), storax (Styrax 

grandifolia)^ and sparkleberry (Vaccinium arbor turn) are compara- 

tively rare and local. The last-mentioned species was seen only west 

of Suffolk, where it reaches almost the size of a tree (5 meters high). 

A number of species which at tain their best development in the wooded 

swamps are also frequent in the lower-lying parts of the nonpalus- 

trine forest. Such arc Leucothoe racernosa, Aronia arbuLifolia> and 

Clethra alnifolia. 
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Mingled with (hose larger shrubs fire numerous undershrubsand half 

shrubs. Such are Vavvimum stamineum, V. vacilkms, V. vi/yatum 

t<jnellum> and Gaylussacia frondosa in the higher, drier woods. In 

moist low pine woods lit/bus hispid us sometimes carpets the ground 

with its slender, trailing, prickly stems. Arundinarkt tecta, usually 

3 to 0 decimeters high, often forms a close covering in moist ground 

in open pine woods, excluding other growth almost entirely. 

In this, as in other formations of the Coastal plain, woody climbers 

or lianas are almost everywhere abundant in the drier parts, forming 

dense tangles among the undergrowth. Where moisture is more abun- 

dant their large stems climb high on the trees. Hence most of the 

species having this life form show transitions in the inland forest from 

their typical habit on the dunes to that which they assume in the 

wooded swamps. One of the most abundant and generally distributed 

species is Smilax rotundifolia. lilt us rod lean.% Vitis rotundifolia, 

V. aestivalisy Par the no c iss u s qum<pi<foli<iy Tecoma radicans, and Gel- 

semturn sempervirens are also very common. Smilax gkiuca, S. bona- 

nox, and Lonicera sempervirens arc unimportant in number of indi- 

viduals as compared with their abundance in the maritime vegetation, 

' while Bignonia erueigera and Berrhoaia scandens are in this forma- 

tion hardly to be regarded as more than waifs from the swamps. As 

illustrating the abundance and luxuriance of the liana form in this 

part of the Coastal Plain, it is worth mentioning that near Eden ton, 

N. C., a large tulip tree (Liriodendron) afforded supporLto two speci- 

mens of Tecoma (one with a stem diameter of 8 centjtaeters), three 

specimens of Decumaria (one of them 4 centimeters through), one 

specimen of Rhiw radicansi and one of liignonia, all firmly attached 

to the trunk from near the ground, while a large Smilax rotundifolia 

joined forces from the top of a neighboring small tree. 

The habit of the lianas is most various. In dry, comparatively 

open woods, where pine is almost the only timber, they usually trail 

upon the ground (Vitis rot.widifolia, V. aesiivalis, Smilax bona-nox, 

Tecoma r ad leans, Gel-semium sempervirens), or have long under- 

ground stems sending up occasional leafy and flowering branches 

(Jihus radicans). These are forms which the species usually assume 

on and near the dunes. Where the undergrowth is heavy they for in 

dense tangles among the bushes (especially species of Vitis and 

Smilax.) While in lower moist ground where the growth of shrubs 

and small trees is rather scanty, and a transition to palustrine forest 

is therefore to be recognized, the lianas assume the high-climbing 

form (notably (Iclscmium, Vitis spp,, Smilax rotundifolia). 

Owing to the density of the woody growth in most parts of this 

forest formation, herbaceous plants have a comparatively limited 

space for development. In the drier, more open pine woods, how- 

ever, where woody undergrowth is sometimes sparse, the ground is 

often covered with grasses (Danihon la sericea, D. spicata, Aristida 
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purpitras cat a, Stipa aretuwea, A iidropogon spp.), with Oompositae 

(Eupalorium spp., Ehphantopus nudatux, Sol id-ay o odora, low wits 

(Aster) hnariifolhiSy Serieocarpua linifoliusy Helia nthus atrorubensy 

Chrysopsis spp., etc.), and with Leguininosae (species of Meibomia, 

Lespedeza, Galactia, Cracca (Tephrosia), Stylosanthos, Bradburya 

(Cenirosema) Virginia na, etc.). Other plants characteristic of such 

situations and the neighboring open spaces are: Vernal-flowering spe- 

cies, Hieracium venos?./?/>, Iris veruay Linaria mnadensia, Viola pedata, 

and Carduus spinosissimitsy the last being especially frequent, at the 

edge of pine woods bordering salt marshes; flowering in summer, 

Trayia urens, Jatropha sfimulosa, Opuntia opuntia (vulgar is), Helian- 

themum cmmdense, Linum medium, L. fioridamim, Poly yah i incar- 

nata, Monarda pun data, Koellia mutiva, K. hyswpifolia, etc. Woods 

with a growth of this character are more frequent near the strand 

and along the larger streams. 

In heavier moist soils, Atamosco (Zephyranthes) atamaxco, with its 

beautiful large flowers opening in the spring, is locally gregarious, 

sometimes carpeting the ground with a sheet of white. Nothoseordum 

bivalve (.striatum) and Hypoxis hirsukt (erecta) are in flower at the 

same season. It is rather remarkable that these three species, which 

are among the most noteworthy bnlb-forming plants of the Dismal 

Swamp region, are all inhabitants of comparatively moist soil. Other 

vernal flowering species of rather damp soils in or near the edges of 

woods are Mitrhella repens> Asa-rum rirginicuiii, Podo-phyllum pelki- 

tumy Smilacina racemosa, etc. In autumn appear Eupatorium coeles- 

tinum, E. semiserratumy E. serotinum, Gentinna ellioUii, Lobelia 

puberula, Preminthes alba, Erechfitrs h ierac if alia, Paniettm rostndimi, 

and P. verrucosuni. 

Pteris aquilina is here often very abundant in moist soils, although in 

regions where the surface is more broken it prefers dry slopes. Other 

ferns that are occasional in woods whose soil is st ill moister are species 

of Osmunda, Wood ward ia, etc., but these belong properly to the 

wooded swamps. Polystichum (Dryopieris) aerostichoides is not infre- 

quent. 

Owing to the poverty in humus of the lighter, sandy soils, sapro- 

phytic fungi are there scarce. In the moister forests, however, they 

are often somewhat abundant, although seemingly less so than in many 

other forest regions of eastern North America. Of vascular sapro- 

phytes Monotropa unifiora was the only species noticed, although 

others probably occur. Parasitic leaf fungi are abundant, while 

vascular parasites are few. Conopliolis americana is the most note- 

worthy holoparasitic phanerogam. Mosses and hepaticae, epiphytic 

and terrestrial, are by no means so abundant as in the wooded swamps. 

Except in "The Desert," near Cape Henry, where Titlamlsia usneoides 

occurs on beeches, post oaks, and yellow pines, the only epiphytes 

are lichens (especially XJsnea spp., on pines, etc.) and Polypodium 
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polypodioides (incanum). The last is common, however, only in the 

recesses of the Dismal Swamp. 

The aspect, of the inland forest, where its primitive condition has 

been preserved, is usually that of a more or less compact assemblage 

of woody plants, forming, in typical examples, a series of three 

layers—the first of undershrubs, the second of tall shrubs and young 

trees, and the third of fully developed trees. Lianas may, as we have 

seen, enter copiously into any one or all of the layers, according to 

conditions which vary within short distances. More than three well- 

defined and approximately coordinate layers are rarely to be distin- 

guished in the nonpalustrine forest formation; for, wherever herba- 

ceous phanerogams, or mosses, or saprophytic fungi are present in 

considerable numbers, the layer of undershrubs, and often that of 

high shrubs, is correspondingly reduced. 

As has already been pointed out, conditions of soil, especially of 

soil moisture, are often very different in the nonpalustrine forest, at 

points only a slight distance apart. A few steps serve to take us from 

a spot where the soil is dry, sandy, and almost devoid of humus to 

one where it is moist, contains a high percentage of silt, and is well 

stocked with humus. Every such difference of soil is accompanied 

by a corresponding change in the character of the vegetation. But, 

owing to the wide range of adaptability to difference in soil which is 

exhibited by most of the important woody plants of this formation, 

and the insensible gradations from the driest and lightest to the 

wettest and heaviest soils, it is not practicable to distinguish associ- 

ations which have a general distribution in the region, and can bo 

recognized as such at different points, although more extended study 

may render possible such segregation. Nevertheless, it is important 

that we should have a more exact concept ion of the physiognomy and 

constitution of the formation, and for this reason a number of limited 

tracts of the nonliygrophile forest, lying as far apart as possible in 

space and in character, will be described at some length. In each 

case the elements of the description were jotted down in a notebook 

on the spot, and it should therefore afford an accurate picture of 

actual conditions. 

While there is much that the several examples have in common, as 

should be the case in the parts of a single formation, there are also 

more or less important distinguishing characters. Thus, in one spot 

Pinus taeda is almost the only tree, while in another deciduous 

species strongly predominate. Here young plants of Liquidambar 

form the principal undergrowth, there it is composed largely of Myrica 

or of different oaks. Lianas are abundant in one bit of woodland, 

while quite unimportant in another. Herbaceous plants may find 

plenty of space for development in a tract of open forest, while only 

a few meters distant they are crowded out by a dense growth of under- 

shrubs. None of the following cases can be taken as a type of the 
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virgin forests of the region. Everywhere conditions have l>con some- 

what filtered by man, especially in the removal of more or leas of the 

original growth of pine: 

1. Near the western branch of the Elizabeth River, Soil wandy, but with a 

stiff subsoil, consequently almost always moist. Forest of small pines (I\ taeda), 

mostly 10 to 15 meters high, which are apparently giving place to hard woods, 

mostly sweet gum (Liquidambar) and oaks (Qtterciis nigra, y. phcllox, alba). 

Black gum (Nyssa xylvalica) is also abundant among the pines, and is sometimes 

nearly as tall. Undergrowth, dense, consisting largely of small red maple (Acer 

rubrum), 0,vydeudrum arboreum, Khun copallina, Gaylmutacia frandom., Clethra 

alnifolut, Sassafras, Aralia spinoxa, and much Ammdinaritt feet a. 

2. Near the Southern Branch of the Elizabeth Eiver. Soil gray, sandy, with 

about an inch of top mold, moist. Forest of small pines, chiefly 0 to 10 meters 

high, mixed with Liqaidambar (the largest 22 meters high and (»decimeters in 

diameter), Querciix nigrci, Q. digit at a,and Oxydendrum arborcuvi. Undergrowth 

rather dense, low, chiefly lihus cttfKiUina, small Liquidambar, and Ilex glabra, 

with various other shrubs and young trees. In open spots species of Panicum, 

especially P. luavjloruvi, are very abundant. Nearer the river the soil is drier and 

sandier, and Myrica carolinenxi.s forms the major part of the undergrowth. 

3. Near Kempsville, a typical inland locality east of Norfolk. Soil rather heavy 

(sand and silt), grayish in color, with about 5 centimeters of black top mold, very 

moist. Pines largely replaced by hardwoods—.leer rubrum, Liquidambar (the 

largest 30 meters high and 1 meter in diameter near the base), Liriodendron 

(occasionally very largo), Faywt amerkana, Quercu#phellax, Q. michauxii, Q. alba, 

Q. velutina, Nyssa xyhwtiva, Carpinus caroliniana. Undergrowth dense, con- 

sisting of small individuals of the deciduous trees, together with Oxydendrum, 

Azalea mnettcentt, Pyrus august if alia, Aralia xphiom, Xolimtta ligustrina. etc. 

Lianas abundant and occasionally climbing high—Svdlax raturulifolia, Vitin 

rotundifolia, Rhun radicans, Partlwiiocis.sns gttimpmfolia, and Teeoma radicals, 

4. Lynnhaven Station. Soil a rather stiff, grayish loam with 2 or 3 centimeters 

of top mold. Trees almost exclusively Pinu.s hmla, 15 to 20 meters high and 

standing rather closely. Undergrowth largely of Myrica earoliuennis (averaging 

5 meters in height), with Iie.r glabra, Cor nun Jlorida, Liquidambar, Qiiercus 

phelloa, y. veluiina, Q. nigrti, Q. atlni, (J. minor, Q. digitata, .Icrr rubrum, Hex 

opaca (one tree 12 meters high and 3 decimeters in diameter), Pcrnea. jndwsccns, 

Nyssa nylvatiea, etc. Lianas not very abundant and chiefly low—Smilax rotundi- 

folia, Gelsemiun Kempervirens. 

5. Lynnhaven Station, about one hall kilometer from the preceding locality. 

Soil sandier, drier, with almost no humus. Pines low (8 meters or so) and more 

scattered. Undergrowth sparser and with less variety of species—Liquidambar, 

Quercus digitata, Myrica, Sassafras, RJins copullina, Primus angwttifolia, litdms 

villotms. Ground thinly covered with grasses, Stijia avcnacea, etc., and other 

scattered herbs—Uhryttopxi# grandnifoJia, Htlianfhus <itr<>rulh'us, etc. 

6. Deep Creek, near the northeastern edge of the Dismal Swamp. Soil to a 

depth of 2 decimeters (8 inches) a moist, rich, brown loam, then stiffer, grayish, 

containing much silt. Small pines 12 to 18 meters (40 to fiO feet) high constitute 

hardly one-half of the forest, which includes Qitcrcus alba (sometimes as tall as 

the pines), Liquidambar, Nysaa sylvatica, Acer rubrum. and, less important, Fagus, 

Liriodendron, Ilex opaca, Qitercittt nigra, Qiwreux michaitxii, and Oxydendrum. 

Among the undergrowth, young hard wood trees with Kalmia latifolia and 

Symplocas tinctoria are most abundant, while Ilex glabra^ Aralia ttpi.nos<t, 

Arundinaria, Clethra, Vaccinium eoryvilmsmn, Ildiiifniwlis, virginiamt, lA'ucothoe 

axillarix, Avudanchier boiryafnuvi. etc., are common. Lianas are chiefly low, 

climbing over the bushes—Qelsemium, Sntihu- rotundifolia, 1 "it in rotundifolia, 
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and liignonia eriwigern, Mitvhellti rajwris and. Iiubux hispidus creep over the sur- 

face of the ground. 

7. Near Ed en ton, south of the Dismal Swamp, near the edge of a tract of wood- 

land. Soil sandy, and comparatively dry, with but slight content of humus. 

Trees, a few small scattered pines, with Liriodendron, Quercus digitatu., and alow, 

upen shrubby growth of Diospyros, Rhux eopaUiua, Liquidambar, Oxydendrum, 

Aralia spinomi, Gelsemium, etc. Herbaceous growth abundant, of grasses (chiefly 

Andropogon scoparius); Compos it ae {Kupatorium spp,, Elephantopttx nudatm, 

Chrysopsis graminifolia, etc.); and, particularly conspicuous, various Legumi* 

nosae (Cracca spicata, Bradbury a, Sti/lomntlum bijlora, Chamaecrista nic titans, 

Galactia volnbiliti, species of Meibomia and of Lespedeza, Crotalaria purshii, etc. 

8. Near Suffolk, west of the Dismal Swamp, top of a bluff about 9 meters (30 

feet) high, on Cohoona Creek. Top soil to a depth of 15 centimeters (6 inches), a 

sandy, grayish-brown loam. Subsoil, for 7i decimeters (30 inches), a fluffy, yel- 

lowish, sandy loam. Woodland open, the trees mostly 5) to 15 meters (30 to 50 

feet) high, but some of the pines and white oaks attaining a height of 18 to SO 

meters (60 to TO feet). About half of the trees are Bhtus taeda, the rest Quercus 

minor, giving place some little distance back from the stream to Q. alba, with 

Q. velutina, Q. liturifolia, Q. nitjra, Juniper ua virgi/ii<i>Ht, Connts Jlorida, Castanea 

piimila (9 meters, 30 feet, high), Sassafras (about 0 meters, 20 feet, high), Vac- 

cinium arboreum (about 4 A meters, 15 feet, high). Symplocos tinctoria {one speci- 

men, 4j meters, 15 feet, high), Hicoria villom, Ftujua <tmericana. All these plants 

are treelike in habit. Woody undergrowth is scanty, and in places the ground is 

quite bare between the trees. Small patches of Opuntia vpantia {vulgaris) and 

scattered plants of Jatropha ativmlmti, Stylosanthen riparia, Ruellia eilio&a, 

Aaurum vityinievm, Arisfolochiti- scr] Ontario, etc., also occur. Altogether the 

association is much like that upon the wooded bluffs along Lynn haven Bay. 

1'INli UAKKKNS. 

This formation, so characteristic of the Austroriparian area of the 

Lower Austral life zone in North America, is not present in its typical 

form in the region east, west, or north of the Dismal Swamp, but is 

first encountered along Albeinarle Sou ml, e. g., near Edenton, N. C. 

There oecur open pine forests, with comparatively little woody under- 

growth, but with a more or less close carpet of grasses and other 

herbaceous plants covering the ground. 

Where the soil, always sandy and comparatively poor in organic 

matter, is dry, grasses such as species of Andropogon, l'anicum, and 

Danthonia prevail, mingled with forms belonging to numerous other 

families, particularly Leguininosae and Compositae. Worthy of men- 

tion are Styl-oftanlhes biflora, i'soralvn paltturnlala, Afeibomia slncMi^ 

Elephantopua nudalu.s, Kttpfdoritun linear ifolium, Aster gracilis, 

Poly gala mariana, Koellia hyssop ifol m, Gratiola piloaa, L/inum 

medium, etc. 

In somewhat moister but otherwise very similar soil sedges (species 

of Rynchospora), Kupidoraim rot>tiidifolinm^ Rhex/a marumti, Axcy- 

rum starts, Bartonia viryinicti, Spiraea lomentosa, Ilysanf.hes gratio- 

loides, Monniera acumimda, etc., are characteristic. In small depres- 

sions, along streams, diminutive marshes are frequent, and here 

grasses give place almost entirely to sedges -Rtjuchospont tuexpansa, 
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R. comiculata^ Cyperus pseiulovcgeius^ Eleocharis forldLs, Carex 

verrucosa, as well as Juncus setaceus, Habenaria eristata, TracJudos- 

perrnum difforme (a thin-stemmed liana), etc. In such spots woody 

undergrowth and lianas play a more important part than in the dry 

pine woods. 

As we go farther south the Pine Barren formation becomes more 

and more the predominant element in the plant covering, and the num- 

ber of species composing it increases proportionately. Moreover, the 

long-leaf pine {Piims palustris) becomes more important in the forest 

growth. Near Newbern, N. <J., for example, the drier, more open soil 

is occupied by grasses, in places by the characteristic wire grass (Aris- 

tida stricta) and the odd and handsome Campulosus aronuiUcws (Vte- 

nium amerimnum) as well as a variety of other plants—Limim flori- 

danum, Ludwigia viryata, Hypericum pilostim, //. vinjalum, species 

of Lespedeza and Meibotriia, Rhynrh'tsia tomcntosa, Indiyofera caro- 

iiana, Zomia bracteafa, Eupatoriu m pin natifi.dum, K. rolundifolium, 

Lacinaria luitris graminifolia, Sol id ay o petiolaris, etc. 

Still greater is the diversity of species in the lower, marshy places. 

Here a variety of sedges, especially Rynchospora spp., Carex ve/rru-cosa^ 

Dichromena colorata, and Fuiremt' squarrotui constitute the ground- 

work, while the pattern is formed of Hypericum yalioiilex {flowers 

bright yellow), Poly gain hi tea (orange), As far j u dudosus (blue), Tri- 

lisa paniculata, and Cajphephonis forneidosus (purple), Solidmjopul- 

veridenta and S. 2>dosa (golden yellow), Rhexia eiliosa and H. ylabella 

(rose-purple), and many others. In still wetter spots the superb 

Habenaria blepluiriglottis with large white and H. cristata with orange- 

colored flowers are abundant, and SarractmittJfava is occasional. 

Here also Lfijcopodium alopecuroides and often species of Sphagnum 

(& imbrieatum var., S. breviemde) are abundant. 

The showy flowers of a great variety of herbaceous plants are the 

characteristic feature of the pine barrens. They are much less con- 

spicuous in the mixed forests. One is especially impressed with the 

floral wealth of this formation in early autumn, when the gay colors of 

many Compositae are everywhere a feature of the landscape. 

CLEAKKD-IjANI) FORMATIONS—NONCUl/TUKAJj. 

akbobeous associations. 

Where the original forest growth is artificially removed individual 

trees or small groves are often left standing, and, finding more 

room for lateral growth than in the crowded forest, they assume 

forms that are not commonly met with there. Such survivals of the 

forest are especially frequent on roadsides and about dwellings in the 

country. In the case of indigenous species it is, of course, often diffi- 

cult to distinguish between trees which originally belonged to the 

forest and those which have been planted by man. Therefore, all 
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native trees which occupy such habitats can best be included in this 

formation, unless it is clear that they owe their occurrence directly to 

human agency. 

The commonest and at the same time the most handsome shade tree 

of the region is the willow oak (Quercus phelhs), which is often planted 

about farmhouses and along the streets of towns, but also undoubtedly 

occurs as a remnant of the aboriginal plant covering, especially in low 

ground. This oak is frequently of great size, and, where its environ- 

ment permits, of beautifully symmetrical form, with wide-spreading 

branches and rounded crown. (M her species of oak, notably the water 

oak (Q. nigra), the red oak (Q. rubra), the white oak (Q. alba), and 

the quercitron (4>. Vfdidiufi), are frequent on plantations. The beech 

(Fag-us americ<ma), the sweet gum (Liqitidamhar styracijlua), the 

tulip tree (Liriodendron itdipifera), and, more rarely, the mockernut 

hickory (Hiroria alba) grow to be magnificent trees when left stand- 

ing in the open. The sassafras (Sassafras sassafras), the persimmon 

(Diospijvos virginiano)) and t he chinquapin (Castanea puuiila) occa- 

sionally attain arborescent size at roadsides. Here, as in other parts 

of North America, the red cedar (./unipcrus rirghilana) seems to be 

most at home along country roads, and is consequently a conspicuous 

featu re of the landscape. 

SHRUHHY ASSOCIATIONS—THICKETS AND HEDGES, 

Fence rows, especially upon land that is not thoroughly cultivated, 

are commonly occupied by a low, woody growth, consisting of such 

normally arboreal species as the sweet gum (Liquidambar), the black 

cherry (Pruim# wrotina), and various oaks; of shrubs, e. g., persim- 

mon (Diospyros), sassafras, sumac (Rhus copadina), chicasa plum 

(Prunus angus/ifoli<(), common blackberry (Htdms sp.), etc.; and of 

lianas, especially species of green brier (Smilax), the muscadine grape 

( T"itis roimidifolut), the yellow jessamine ((rel.stmium sempervtraits), 

the trumpet creeper (7Vro//m ntdicuns)y and the poison vine {Rhus 

radiraus). Where the soil is comparatively rich and moist the elder 

(Satuburus cauadi'uxix) often predominates, and is an exceedingly 

common planl along roadside ditches. The same association usually 

occupies the embankments of railways, except in the immediate 

vicinity of towns. Some of these plants, notably Sassafras, Diospy- 

ros, and Rhus, are abundant in old fields, and even among standing 

crops if these are not well cultivated. 

Prunus angustifolia is common in dry, sterile soil at roadsides or in 

clearings and occasionally forms small dense thickets, growing to an 

average height of 1 to 1^ meters (4 or 5 feet), but is sometimes meters 

(12 feet) high, with a trunk 15 centimeters (0 inches) in diameter. 

The short thorny branches and the rather small and thickish leaves 

give the plant a distinctly xerophytic stamp. Where the Prunus 

235^2—No. 0—01 7 
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grows closely other vegetat ion is almost entirely excluded. The sand 

blackberry (Rubua cuncifolius) is one of the most characteristic plants 

of similar situations and is likewise obviously xerophytic in its organi- 

zation. Other woody species of sandy roadsides are CraUuj(jus uni- 

florcty and, with stems prostrate, Hubtts trivial is and < Jelsemium. With 

these are usually associated herbaceous plants—Bradburjfa riryin- 

tanawith its showy purple flowers, Styloxauthes hi flora and >S'. riparia, 

Gakictia rolubdis, various Oompositae, Nonarda pum-taia, (rtjitmo- 

pogon atnbiyuit.s, Fesluca octofloro, etc. 

Along roadside ditches, especially nearthe sea, Baccliaria halimifolia 

(sometimes tU nutters, 8 feet, high) and Rosa Carolina are commonly 

associated. 

HEttHAOEOUS ASSOCIATIONS. 

Often entering into tin* above-described associations of shrubby 

plants, but more frequently forming more or less nearly pure herba- 

ceous assemblages in old fields and roadsides where woody plants 

play a subordinate role, are various species, notably of Oompositae 

and grasses. One of the most abundant of these is the broom sedge 

(Andropoyou virfjiHicttx), which frequently forms a close covering in 

abandoned fields. With it are generally mingled small scattered 

shrubs and, notably, seedling pines (see above, p. JU>7). 

Senecio tonteiitoxux is, in spring, one of the most, common and showy 

plants of the region. It is particularly abundant in low, rather moist 

ground, in fields and on waysides. Its tufts of white tomentous leaves 

are hardly less conspicuous in contrast with t he surrounding vegetation 

than are its golden-yellow heads. In moist, sandy soil, especially near 

the sea, a characteristic species is (^ardtms spinoxissimusy a vernal 

flowering thistle with low, stout stems and large heads of pale yellow 

flowers. Exceedingly abundant at. the same time of the year, but 

preferring the driest sand, is a small winter annual, IAnaria cana- 

dena-ts. The bright blue flowers of this plant are conspicuous, not- 

withstanding their small size. Another vernal flowering species, 

bluets (lloustotiiu c-ocrulca), is commonly associated with the Linaria. 

Two annual grasses, Festuca wtjurus and F. ociojior<t, and the small 

yellow clover, Trifolium tlithium, are abundant, in places. In late 

spring and early summer the sulphur-yellow heads of a cichoriaceous 

plant, Sitilia.s (Pij rrhopappus) <-<trolitt ia/ta, are locally conspicuous at 

waysides. The Japan clover (I^espedrzo siriato) is another very abun- 

dant plant in such places; and likewise, in early summer, Daucus 

carota and Achillea mill efolium. 

In late summer and autumn large Oompositae are the predominant 

herbs in fields and roadsides. The most characteristic and perhaps 

the most abundant herbaceous plant of the region is the hog weed or 

dog fennel (Eupfdorium cap ill ifolium) (fig. 7<»). Even in May the 

bright green, finely divided, Anthemis-like root leaves of this plant 
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are conspicuous. By midsummer the .stems are % to (5 decimeters 

(1 or 2 foot) high, wand like and very leafy. In early autumn the 

large plume-like, greenish or purplish panicles of numerous small 

heads are seen everywhere, waving gracefully in the wind and making 

every fence corner a place of beauty. The plant when full grown has 

stout, stems (» to 1l' decimeters (2 to 4 feet) high. It is nowhere more 

abundant and showy than along the banks of the Dismal Swamp 

canal, where it is associated with vast quantities of Panic um pro- 

life rum and P. crtis-ifalli. Other species of Eupatorium with white 

flowers are abundant, notably K. Itnetirifol'turn and E. rotund/folium, 

the latter preferring rather moist soil. Asters, especially A. ericoides, 

with numerous small, white-rayed heads, are prominent in the land- 

• v.- »••••" • ; 
* ... 

scape. (Joldcn-rods arc likewise conspicuous, S. cftimdetwiit being 

the common roadside species. Knyvrott cuniulc-naift and Atnbrofiia 

fttintiisiiKjbfit! are exceedingly abundant. A very common plant 

along ditches in lields, less frequently covering the ground in low 

woods, is a tall, wand like grass, Krimdhus vo)dort\is (fig. 77), which 

in autumn is hardly inferior to Kupaforium (■apUlifblium as a character 

plant of this formation. 

Near towns and along the more-traveled highways, ruderal plants, 

introduced weeds, usually conquer the indigenous growth, but this is 

not always the case. Kor example, on the outskirts of even the larger 

seaport cities waste land is frequently occupied by an association of 

Bttccharis 1t(tNmifoliay Euptdor'nnn (■(tpi/lifoliiim, and Andropogon 

vtrginicutf. 

, J 

Fig. —Euputorium capillifwliuut on roiulaidti near Wallace toD, Va, 
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CULTl RATi K( >KM ATIOKS. 

FIKI,1> CHOI'S, 

An extended account til" tin* agricultural products of the region 

would not be in place here, 1 nit will bo presented in another section 

of this report. Yet some discussion of t he cultural formal ions is nec- 

essary to a complete description of the plant covering. The valuable 

bodies of cultivated land that have been reclaimed from Hie wooded 

Fhj. 77.—Erianthus crmfurfus along a ditch near Portsmouth, Va, 

swamps arc included hi this subdivision of the subject, because it is, 

of course, impossible to regard them as any longer forming a part, of 

the hygrophile vegetal ion. 

Garden rrfjehthh'.s*.—The principal field crops of the region east of 

the western border of the Dismal Swamp arc, first and foremost, cer- 

tain table vegetables and fruits, which are cult ivated on a large scale, 

this being well known as one of the principal market-garden or " truck- 

ing" areas along the Atlantic coast. Of these plants, Irish potatoes 

hold the first place in quantity grown, with cabbages second, and 
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strawberries third. Next in importance stand peas, beans (string and 

lima), tomatoes, and spinach. Sweet potatoes are much cultivated, 

and so are kale, asparagus, lettuce, cantaloupes, radishes, squash, and 

watermelons. Celery is raised in small quantity 011 the heavier swamp 

lands. 

These " truck " crops arc chiefly grown in the light, sandy soils, near 

salt water, although some of them, especially potatoes and, to a less 

extent, strawljerries, are successfully cultivated on the stiffer, moister 

soils farther inland. Different vegetables occupy the land and mature 

at different seasons—e. g., kale and spinach in winter; radishes and 

asparagus in early spring; peas, cabbage, and potatoes in early sum- 

mer; tomatoes and cantaloupes in midsummer; and sweet potatoes in 

early fall. Frequently two vegetables arc cultivated together in the 

same field, or even in the same rows—e. g., cabbage and st rawberries. 

Often second crops of some <*f the early vegetables are matured in 

autumn, notably peas and potatoes. After the removal of the earlier 

truck crops, Indian corn is frequently planted on the land, although 

this cereal does not ucceed as well on the light coastwise soils as on 

the heavier swamp soils inland. In the southern part of the region 

cotton is sometimes planted after the maturing of early truck crops. 

Frequently the land is allowed to lie idle during a great part of the 

summer, when it becomes occupied by a heavy spontaneous growth 

of grasses, notably crab grass (Panicam miujuimih'), the principal 

uncultivated forage plant of the country. 

The aspect of land thus occupied by extensive fields of garden vege- 

tables is striking to t he unaccustomed eye. Especially noteworthy in 

this respect are fields of strawberries, asparagus, and kale. 

Cereals.—The principal cereal of the region is Indian corn, which is 

much cultivated as a second crop upon land which was occupied earlier 

in the season by garden vegetables; but it is grown to best advantage 

upon the soils, rich in organic matter, which have been reclaimed from 

the Dismal Swamp. Here corn often grows to a height of meters 

(12 feet) without the use of fertilizers, and yields 15 to 30 hectoliters 

(40 to SO bushels) of grain per sicre. The effectiveness of this crop as 

an element of the landscape needs no comment. 

Oats are frequently grown, especially in upland soils, at some dis- 

tance from the coast., but never in great quantity. Small fields of rye 

and barley are occasionally seen. 11 ice, the upland variety, is culti- 

vated to a considerable extent in the Albemarle Sound region of 

North Carolina. Wheat has been successfully grown, especially upon 

the swamp soils, but is no longer an important factor in the agricultural 

resources of the region. 

Cotton.—Cotton is not cultivated to an important extent in Virginia, 

but is a staple crop in eastern North Carolina. Around Ed en ton it is 

grown largely upon warm, loamy upland soils. Near Newbern it 

is frequently sown upon land which had produced crops of vegetables 
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earlier in the season. It would be quite superfluous to describe the 

appearance of fields of this beautiful plant, or to expatiate upon its 

prominence as a feature of the plant covering. 

Forage jdant-ti.—'Timothy {Phltmm prttlevxe) is cultivated with con- 

siderable success, but. not to any great extent, on land cleared from 

the Dismal Swamp. Crimson clover (Trifoliunt iiieamatum) grows 

well upon higher, lighter soil. The forage crop par excellence of the 

region is the cowpea { Vigirn catjatty), which is planted either alone or 

with Indian corn, and usually after some truck crop has been gath- 

ered. Fields of German millet ((JhuefochJoa ihdica) are frequent. 

Orchard grass (Tkiciylvt (jlomerata) is occasionally planted, and red 

clover (Trifolium pnifcnxe) makes excellent growth, especially on 

the heavier inland soils. Such grasses as perennial rye grass {Tjilium 

peremie), orchard grass (Dactylis), blue grass (Pou prafensi.s), meadow 

fescue (Feshwti ehtiior), velvet grass {Hole us land his-), and legumes, 

e. g., vetches (Vieia- safiray 71 (iiujusfifolht), clovers (Trifoliitm ripens, 

T. prah'tise), and the black medick (Afedirttgo htpulina), grow luxu- 

riantly at the edges of roadside ditches, especially along the shell 

roads, where lime Is abundant in the soil. 

Other jield rroj&s.—Peanuts are not- a staple crop in the region north 

and east of the Dismal Swamp, West of the swamp, however, this is 

one of the most important, agricultural products. About Kdenton, 

N. C., the peanut is, next to cot ton, the principal crop, lx ing grown 

usually upon the same type of warm, light, loamy soil which is pre- 

ferred for the cultivation of cotton. 

Tobacco is occasionally sown in small patches by the negroes, and 

is said to grow well upon light, soils suitable to truck. South of the 

Dismal Swamp region, near Newltern, N. <J., it is a more important 

crop, wrapper leaf being the usual type there cultivated. 

Sorghum is grown here and there near Norfolk, usually in small 

quant ity on farms, for home consumption, 

(JUIjTIVATKP TURKS. 

Fruit tree*.—Few orchard fruits are well adapted to conditions in 

this region. Apples are frequent, and a variety of summer apple 

does very well on the heavier soils. 1'caches, cherries, and pears are 

occasionally planted, but rarely in large numbers. The fig is a favor- 

ite for planting about dwellings, and grows thriftily. 

Shade and ortiamenUd trees. — In addition to the indigenous trees 

already described, which occur at roadsides and about dwellings in 

the country, having survived the destruction of the forest, there are 

a iiuiuIkm' of species, some native, others introduced, which have 

evidently been conveyed by artificial means to the stations which 

they now occupy. 

At Fortress Monroe, in the city of Norfolk, and elsewhere, live oaks 
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arc sometimes planted, and alia in a good size, which is never the ease 

in their natural habitat in this region (the strand). The buttonwood 

{Phdanus ore idea fulix) is occasionally planted about country farm- 

houses. The silver poplar (Pojmhis (tlbct), and the paper mulberry 

(Brottssonefia papyrif(jra) are favorite introduced shade trees, and 

are both pretty well naturalised. The osage orange {To.rylon pomi- 

ferum) is sometimes set out for hedges, attaining a height of 40 feet 

and a diameter near the base of (he stem of 10 inches- In gardens in 

the towns the crape myrtle (Ijatjcrsfroetnia indica) is abundantly 

planted, and grows to be an exceedingly ornamental small tree. The 

fig (Firus rarim) usually accompanies it. Less common in this lati- 

tude is the Chinaberry {Melin azeda raeJt). AIbizzia jidiltri.ssin, like- 

wise a small tree, was not seen north of Kdenton, but. is there com- 

monly naturalized near the town. 

W K !•'11^. 

The associations of largely indigenous species already described, 

which take possession of abandoned fields and country roadsides are 

not to be confused with the weed formation proper, which consists 

largely of species which have immigrated from other regions, especi- 

ally from the Old World. This formation occupies cultivated land, 

especially near the towns, waysides along the principal lines of t ravel, 

and vacant lots, wharves, etc., in 1 he cities and villages, as well as 

barnvards and itielosures generally in the country. An enumeration 
t- i' *- * 

of all the weeds of the region would be out of place here; only the 

more conspicuous species will be mentioned in the following discussion. 

Of cultivated land.—Chick weed or wintergreen (Alsitte media) is 

one of t he most abundant of weeds in truck land about Norfolk, being 

especially troublesome in strawberry fields during the cooler part of 

the year. Squirrel tail (Tlordennt pusliUum) is a very common vernal 

weed in the fields of garden vegetables, as are Coroitopus dtdt/mus 

and sheep sorrel (Kuvie.r uceioselUt), the last being one of the most 

characteristic weeds of the strawberry fields. Species of dock (liumex 

crispiiH, 7?. obfttsifhlius), wild radish (Raphanus raphanisfnnn) and 

the mouse-ear chick weed ((Ujra xtiwni vixco.suvi) are likewise note- 

worthy among weeds, especially in spring. The broom rape (Oro- 

banche minor) is exceedingly common among red clover in the country 

about Norfolk and Portsmouth, and is also parasitic upon the roots of 

other plants, notably the vetch { Viria saliva). It is conspicuous in 

clover fields and on roadsides toward the beginning of summer. 

From. midsummer to early autumn a different group of weeds 

appears. Compositae such as the coeklebur (especially JCanthium 

sfrumarium) f ragweed (Ambrosia >. t Hem is iaefolia), horse weed (Lepti- 

km ctwadense), and dog fennel ( frjupatorhim capillifolium) are promi- 

nent. In the black corn lands along the eastern border of the Dismal 
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Swamp, cocklebur (JCatiihimn Hfruiitarrutu), morning-glory (Ipomoea 

purparea), and Sid(1 sjtittnsa are the most abundant weeds. Near 

Newbern the small crow-fool, grass {IhtrUjlarienhnn aegyptiuvmn) and 

Eelipki alba infest cornfields. Nut grass [Cyperiw roltmdtis) with 

tul»er-bearing underground shoots is especially frequent in gardens, 

where it is becoming very troublesome. Near Newbern it is consid- 

ered the worst weed of the countryside. Bermuda grass (Capri ot a 

dactyhm) is very common, and is in places a greal nuisance, in culti- 

vated land. 

Of tvaysides.—In the spring stpiirix 1 t ail grass (llarttram- pusdhtm) 

occupies almost every roadside, especially near the larger towns. The 

buttercup (Hanuuralus huthosus) covens pastures and waysides with 

a sheet of golden yellow. IVppcrgrass (Ltpidium■ riiyhiicinn) is a 

common weed. The common garden honeysuckle (Lonicera japtwica) 

is abundantly naturalized at roadsides, flowering profusely in May 

and filling the air with its fragrance. Vetches (1'iriti xatira, 1% 

ttnt/uslifnlia, I . hirsuta) are important elements of this part of the 

plant covering. A dock (Rwmrx romfhrnierafus) is common in road- 

side ditches. The wild onion (AHiant rim'(dc), chess (Krtnmi.s wali- 

nua), and corn cockle (Af/rasfcmttat tjitltatjo) are particularly con- 

spicuous weeds toward the end of spring. 

In early summer the wild carrot (Ihntru.s ran if a) is in most, places 

the predominant roadside weed. Hound-leaved mint (Madha rotund- 

ifoha) and fennel (Foenicidutn fornirtdtnu) are locally abundant, in 

midsummer. The horse nettle (Solaaunt ra rotrnpitftc) and plantains 

(PhinUigo rug fin and I*. lanrrahda) are very common. Towards 

autumn native species gain the upper hand at most waysides; dog 

fennel (Kupfdonum rapillifoltum), horse weed (Era/4 ron ra nmlcnsin}, 

rag weed (A ndtrasia <irfemisiarfalia), knot weed ( inn pomstjl- 

vanieuni), and sprouting crabgrass (Pan tram prolifcrutit) arc most 

abundant; but such introduced species as Spanish needles (HidrthS 

bipinnata), worm seed ((^ftenoputlittiii a nthrt m ini ieum), barn-yard grass 

(Panicuin rrus<j<df/), and yard grass (Ktcnsinc hut tea) arc also com- 

mon. liermuda grass (Capriola dart ylou) is very common on count ry 

waysides, as well as along the streels and in the lawns of towns. 

liudrral plant*.--These occupy waste ground in towns and about 

wharves, and the inclosures of country dwellings. Of course no sharp 

line divides this from the two preceding categories of weeds. Jim- 

son weed (Datura /alula) is common, especially in barnyards and 

similar places. Sat/ma ticcatnhrns often grows bet ween the bricks of 

city sidewalks. Lamb s quarters ((^henapotliuin album), worm seed 

{V. antliehninficurn), and pigweed (Anut nudhttx reirofleixux and .I. 

spinwiui), as well as other unsightly plants, occupy vacant lots. 

Vervain (IV rbeim ojfici/adis), Ijyropus furajxtfus, and low mallow 

(Malra rotundifolia) occur about wharves. In Newbern Erujerott 
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linearifolius and the cosmopolitan tropical smut grass (Sporobolus 

indicus) are common street weeds. 

ADAPTATION TO ENVIRONMENT IN THE NONHYGROPHILE 

INLAND VEGETATION—LIFE FORMS. 

In the case of the group of formations just described little need be 

said in regard to adapt ions 1o the environment. We are here dealing 

with what is, in a certain sense, neutral mound, Iving lx>tween two / j n j i> 

different types of formation which have extreme life conditions, the 

Sand Strand on the one hand and the Hygrophile Korest on t.lie other. 

Where the transition is toward the Sand Strand the vegetation pos- 

sesses characteristics which have already been detailed under that 

heading. On the other hand, where condit ions approach those pre- 

vailing in the llygrophile Forest the plant covering becomes corre- 

spondingly modified, and the modifications can be most conveniently 

discussed in connection with that format-ion. (rcnerally speaking, 

in the Wooded Plain conditions of soil and drainage varv great!v 41 1 4 

within such narrow limits, and most of the characteristic species show 

themselves to be so little choice in regard to habitat, 1 hat any attempt 

to discuss epharmonic modifications in the vegetation as a whole 

would be altogether unprofitable, even were it practicable. Very 

limited areas could be laken up in detail with a full description in each 

case of the physical conditions of the environment and the structure 

of the organisms forming the plant covering. Or, on the other hand, 

certain species of peculiar int erest possessing well-marked epharmonic 

characters, c. g., Iohicd/oxus, _ 1 sct/ruin.sfans, could be described 

at length. But neither mode of treat men t would give a satisfactory 

idea of the ecology of the format ion as a whole. It is more expedient 

to emphasize the heterogeneity of the format ions ot the Wooded Plain 

ami to point out that the characteristics of the more xerophilous por- 

tions are similar to those already discussed under the heading of 

"Sand Strand," while the moist,, low-lying areas exhibit the features 

which distinguish the forested swamps, to be described later on. It 

may be said, in a broad way, that the general aspect of the vegetation 

indicates exposure to a considerable degree of heat and light. These 

influences are largely counteracted, however, by the presence of 

abundant moisture in the air and soil, the absorption of water by 

the roots of plants being unhindered by the presence of any consid- 

erable quantity of sodium chloride, as in the maritime formations, or 

by that poverty of the soil in oxygen which distinguishes the swamps. 

The nonpalustriiie forest, as well as the drier portions of the wooded 

swamps, are exposed to forest fires, which occur at, frequent; inter- 

vals, especially in the autumn, and often sweep over considerable 

areas. However, the absence of a marked period of drought prevents 

this being an important factor in the life of plants, as is the case in 

other regions. No modifications of the plants that could l>e attributed 
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to fire wore observed in the Dismal Swamp legion.1 Forest iires are 

here sometimes accidental, but are often purposely started in order to 

produce in the following spring a more extensive development of 

young shoots of the cane (Arundinaria), which are eagerly grazed 

by cattle. The tendency of these fires is to destroy the older timber 

(especially the pines), and thereby effect a more vigorous shrubby 

growth. Certain herbaceous plants, notably the fire weed {KrechtiU's 

hieraeifolia) and other (Jompositac, multiply rapidly upon land that 

has been ravaged by fire. 

CLASSIFICATION OF LIANAS. 

As nearly all the lianas, or climbing plants, both xerophilous and hygrophilous, 

which occur in the Dismal Swamp region are represented in the mixed forest 

formation of the Wooded Plain, there can be no better place than this for an 

enumeration of the species that possess this lil'e form, so conspicuous and impor- 

tant in the region. The lianas may be classified-' according to their mode of 

climbing, as follows: -1 

1. Clambering without development of local sensitiveness and not twining 

(Kletterpflanzen); in onr two plants by means of hooked prickles: 

* Polygonum (irifolium. * J\ mupttatuvi. 

2, Climbing by negatively heliotropiu aerial roots: 

Deeumaria barbara, 

RJius radicans. 

3, Twining: 

* LHoscoreu rillotta. 

* Clitoria mariana. 

*Bradburya (Centrosema) Hrginrntui. 

* Galaetia vohdrilix. 

* Faleata etmiom (Amphicarpaea vu>- 

noiea). 

* Apios apios (tuiterosa). 

* Hhynchosia tomentosa. 

4, Climbing by tendrils, consisting of: 

(a) Modified leaves— 

Smilcix spp.4 (metamorphosedstipules). 

Clematis crispa (metamorphosed peti- 

oles). 

(?>) Modified shoots— 

Vitist spp. 

Partftenocisxux (Am]>elopxis) qninqiw- 

fcilia.b 

Tevimta rwlicawt. 

* Strophoxtyles helrola. 

lierciti'.mia xcandens (roluhilix). 

Gelsemium Kcmpi'Tvirew x, 

* Viiieefoxiciim ((loitololms} carolinru 

.•fin. 

Louieera fa'mj tennrenti. 

* Willughluwyti (Mikoniti) sctimhmx. 

Tiignonia cmtcigera (metamorphosed 

leaflets, ending in adhesive thicken- 

ings ). 

* Melothria penthdit. 

Anipeh))i.-t (irhoreti (('is.fits stavx). 

1 Warming (Lagoa Santa, 250 to 303 and 406 to 409) descril>es the devastating fires 

to which the vegetation of the Brazilian "Campos " is exposed, and mentions certain 

important changes in the plant life of that region which he lielieve* to have been 

brought about through the long-continued operation of this factor. 

"The clarification is that of Sihenck, Beitriige znr Kiologie und Anatomie der 

Lianen, I Theil, Biologie pp. 5 to 8, (1W92). 

1The names of herbaceous species are marked with an asterisk, 

4 Also mostly provided with hooked prickles. 

'Tendrils ending in adhesive dinks. 
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FRESH WATER FORMATIONS. 

HYGKOPHILE FOREST. 

By far the greater part of the Ilygrophile Forest of the region is 

embraced within the limits of the Great Dismal Swamp proper. That 

extensive morass has already been described, as to its physical char- 

acteristics, in the subdivision on geography and physiography, and 

the description need not be repeat et 1 in this place. As was there 

mentioned, certain smaller outlying tracts of swampy forest border 

the sluggish rivers which for the inont part arise in the Great Dismal 

itself. There are also similar areas, of various size, scattered through 

parts of the region still more remote from the principal swamp, note- 

worthy being a considerable portion of " The Desert " at Cape Henry. 

The vegetation of these outlying swamps is very similar to that of 

the Great Dismal, and does not require to be separately treated. 

Two principal formations are to be distinguished in the Hygrophile 

Forest: (1) The lilack Gum or Dark swamp, covered with heavy 

deciduous forest; and (2) the Light, Open, or Juniper swamp, origi- 

nally in great part covered with an evergreen forest of white cedar 

or "juniper" (Ohammeri/parts (hyo'tile.s), but now, in many places 

almost destitute of trees and bear ing a growth of shrubs, of cane 

{Annul inuria macro-sperma), and of ferns and peat moss. The first 

is in great part a virgin formation; 1 he second, while composed entirely 

of indigenous species, owes its present condition largely to the work 

of man. Other associations, belonging to the fresh-water marsh and 

the aquatic formations, are subordinate elements ill the plant cover- 

ing of the swamps. They will be described under tjie formations to 

which they ecologically belong. 

BLACK (iUJI SWAMP. 

This, the local name of the heavy deciduous forest, indicates the 

predominance of the black gum (Xifsmt hijiora). (Plate LXVII.) 

The formation is also known in the region as "Dark swamp." Its 

larger trees arc such as lose their foliage in the autumn, even the 

prevailing conifer, the bald cypress {Td.rtnlhnu distich uw), being 

deciduous. The only evergreen species among the large trees is 

the short-leaf pine (J*itin.s literfa), and that is comparatively scarce 

and unimportant. Such deciduous forest alone occupies the low, flat 

banks of the rivers above mentioned, and it is likewise characteristic- 

ally developed within the Great Dismal Swamp proper, especially in 

the central portion about Lake Drunnnond. Fine tracts of it extend 

for 10 kilometers or more northwest of the lake, and cover large 

areas near the eastern periphery of the swamp. Indeed, areas occu- 

pied by this type of vegetation intervene between tracts of "Light 

swamp" in almost every part of the Great Dismal. 

This is generally the wettest of the palustrinc forest, and in no 
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small part of it water 3 to 10 decimeters {1 to 3 feet) deep, or even 

more, stands upon the surface of the ground during a great part of 

the year. At all seasons the soil is nearly or quite saturated. Here 

organic matter accumulates upon the surface in enormous quantities, 

and we have, as Lesquereux pointed out, a living example of that 

process of coal formation which was so active in many parts of the 

globe during the Carboniferous period.1 On the eastern margin of 

Lake Drummond the stratum of black, spongy humus is at least 3 

meters (10 feet) deep, and perhaps considerably more. Underlying 

these deposits are beds of sand and silt, often containing great num- 

bers of fossil marine shells, probably of Pliocene age.* 

The most abundant tree of the deciduous forest is probably the 

black gum {Nysmt bijiont), although the red maple (Aver ruhrum) is 

almost equally so. This maple seems to be increasing in the swamps 

more rapidly than any other tree, as thousands of its seedlings cover 

the ground wherever there is no slanding water, ('ypress {Tturodium 

distichunt), while still fairly abundant in parts of the swamp, was 

formerly much more so. Especially at the margin of Lake Drum- 

mond, a belt of old cypress stumps, many of great size, is evidence of 

what must once have been a fine forest of this tree (tig. SO). The value 

of the wood of the cypress, which has been assiduously sought al t er in 

the swamp for a hundred years or more, is responsible for its present 

relative scarcity. Taxodium reproduces itself very slowly, so that an 

area once gleaned for merchantable timber is regarded by lumber- 

men as permanently exhausted. Except upon small tracts of marshy 

land at the edge of Lake Drummond, where seedlings are quite plen- 

tiful/ there is very little evidence that this tree will regain its former 

importance in the Dismal Swamp. Nevertheless, it, is st ill the largest 

tree of the region, specimens 35 meters (1-0 feet) high and 1- or even 

15 decimeters (4 or 5 feet) in diameter above the swollen base being 

not infrequent. 

The black gum (Nysxa J>ijlor<t) is often nearly as tall (sometimes 30 

meters, UK) feet), but smaller, usually 3 to 0 decimeters (1 to % feet) 

through above the enlarged base. Red maple {Acer nrf/ntm) grows 

to a height of 20 to meters (70 to HO feet), but the trees are almost 

always small, not much exceeding 3 decimeters (1 foot) in diameter. 

In many parts of the swamp cotton gum (A'/y.s.svj unijioru), locally 

1 Lesquereux, Torfbildung ira grossen Dismal Swamp: Zeitechr. tier deutsche 

geoiogische Gesellcli.. vol. 4. pp. liS>5 to 097. 

■ Shaler, Tenth Ann. Itept. U. S. Ger>l. Surv.. p. 315 (1890). 

*Shaler, in an interesting paper upon the bald cypress (Mem. Mus. Compar. 

Zool Harvard, 10, No. 1, pp. 1 to 15, lsst), suggests that Taxodium propagates in 

some vegetative manner. That the wood of this tree can send out leafy shoots 

after being felled was shown by a number of cypress posts which were used 

as a support for a grapevine at Great Bridge, Va., and had produced numerous 

sprouts, doubtless from dormant buds. Whether roots were developed from 

these si ems was not ascertained, and would hardly lie expected. The speo.es 

produces fruit quite abundantly in thim region. 
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known as papaw gum, is plentiful, but is not nearly so large a tree as 

N. bifiora. It is a very characteristic plant, however, with its large 

leaves and fruits, and is one of the first trees of the swamp to lose 

its leaves in autumn. Seedlings of both species of Nyssa are abun- 

dant about Lake I )ruminond. Pin us Uieda is occasional, especially on 

higher lands near the eastern border of the swamp. One tree observed 

in the heart of the morass, however, was growing where it was sur- 

rounded by water 3 decimeters (1 foot) deep, which almost touched 

its base, yet it was perfectly healthy and of good size, about 25 meters 

(SO feet) high and nearly 5 decimeters (1A feet) in diameter.' The 

water ash (Fra.rimus enrol ininna) is rather abundant as a slender 

tree, the largest specimen seen being about 25 meters (80 feet) high 

and i> decimeters (2 feet) in diameter near the base. 

Among the less important of the larger trees should lie mentioned 

the willow oak (Qvetrm-phrllos), which is occasional in the wettest 

parts. ()ne fine specimen observed was about 23 meters (75 feet) high. 

Among small trees M(i(jttoli< t rinjinut no and Prrxea pubesrtmH, both 

locally known as "bay," are abundant, especially about Lake I)rum- 

mond, at the edges of clearings. The t wo species are much alike in 

habit, having usually slender crooked stems to U meters (20 to 30 

feet) high. The largest magnolia observed was about 18 meters (60 

feet) high and 44 decimeters (H feet) in diameter, with the stocky 

habit often assumed by Hex opoca. Blue beech {Carpinux carolini- 

ann), black willow (Snlix m'yra), and black alder (Ah tux rugosa) are 

rather common near Lake Druinmond, but hardly attain the size of 

trees. The same may be said of Populu.s helerophtjlla, which is fre- 

quent in the smaller swamps along streams, and rarely grows to be 

more than 5 meters (10 feet) high. 

Near the eastern border of the Dismal Swamp, where Pi nun tacda 

is most abundant, the tulip tree {Urioihmlnm tuUpifero) and the 

sweet gum (Li<pii<lnmbar sly raciflua), occur in the deciduous-forested 

swamp, and arc often of considerable size. 

In typical areas of this deciduous or "black gum" forest the trees 

stand closely loget her and the shade is dense, lids, and the usual 

presence of standing water, accounts for the absence or scarcity in many 

places of the smaller forms of terrestrial vegetation, which often find 

a subst rat um suitable to their growth only in the limited accumula- 

tions of humus about tree stumps and old logs. The trunks of most 

of the trees are very straight, usually small in diameter, and of almost 

uniform girth and destitute of branches for two-thirds or more of their 

1 The adaptability of this species is somewhat remarkable. It seems equally at 

hemi: in almost every soil of the region, ma .ing a good growth even among the 

open dunes. According to Sbaler, it is most abundant in the Dismal Swamp on 

land that is slightly (1' meter or less) higher than the lowest adjacent area. 

Shortly after the civil war a considerable quantity of pine timber was removed 

from the eastern part of the swamp, and was used for masts and spars of naval 

vessels. Logs G meters (20 feet) long. 9 decimeters through at the butt, and U 

decimeters at the tip were thus obtained. 
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height. Xy&ia hi flora, T( mm Hunt f fistic hum, ami Fmxiiius varolini- 

ana have 1 lie base of the Iruuk much enlarged, a phenomenon which 

is most characteristically developed in the few still living old cypress 

trees which .stand in Lake Drununond near the shore (l'l. LXYIII). 

Some of these have huge, block-like bases, often X or 11 > times as great 

in diameter as are the stems above the swelling.1 Oilier species, e. g., 

Ny.ssa unijloru, also lmvc this character, but. 1o a less st riking degree. 

The development of "knees" on the roots of cypress and of arched 

roots rising above the surface, in cypress and black gum, contributes 

Pk;. 78.—lluttaii (Hi rt lwunu acanth us) climbing on truos in thu Black IJuiu awunip. 

much to the somewhat weird aspect, *;l this portion of t lie swamp (1*1. 

LXIX). 

No less conspicuous are the numerous, large, often intertwined steins 

of woody lianas, tluil embrace the trunks and climb often to the tree 

tops (tig. 78). Most abundant and characteristic are the supple-jack 

or "rattan" (]>i rcltt tnid yellow jessamine ((feist ntiurn 

S(jitip< rrir(>ifx), cross vine (liit/tinnt'a rrurujent), and muscadine grape 

'The most remarkable individual owes to thin peculiarity its local designation of 

"Samson's Maul," 
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(Vitis rotund if alia), which climb by twining {the young stems and 

branches of the two latter with the aid of tendrils); and Decumaria 

barhara and the poison ivy (Rhus radicuns), which hold fast to the 

bark by means of innumerable aerial roots (PI. LXX). In spring the 

fragrant bright yellow cam pan u late blossoms of Gelsemium and the 

large trumpets, dusky red outside, orange-colored within, of Uignonia 

are produced in great profusion among the crowns of the trees. In 

early summer Decumaria puts forth numerous cyniose clusters of 

small white flowers. Less common are VitixlabruHca, Sm 'dax rotundi- 

folia, and S. waJkri, the latter quite conspicuous when its scarlet 

fruits are mature. SwiUw lattrifoliu, abundant in the open swamp, 

occurs only on the edges of the black gum forest, being decidedly a 

sun-loving plant. Cletwdis t-rixpu, with handsome, lilac-purple flow- 

ers, and the ground nut, Apios apios^ are frequent, but are not to be 

classed among the larger woody lianas. The former has weak, thin 

stems with a comparatively slight development of wood, while the 

latter is a perennial (wining herb. Farther south, near Newbern, 

Ampelopsis arborea is a common liana of the wooded swamps. 

In every direction the ground is encumbered with old logs and 

stumps in all stages of decomposition. Upon these is the favorite 

haunt of saprophyte* fungi, as well as of small phanerogams such as 

Tipularia tmifolia, Hubenaritt rJarellala, (JmdUiHfin procundiens, and 

MitchelUi rejtens. Liverworts and mosses are likewise abundant on 

dead stumps and upon the bases of living trees. The smooth, light- 

gray bark of the red maple affords a home to numerous Bryophyta. 

A woody parasite, the mistletoe (Phoradetidron finvesvens)y is abun- 

dant upon the branches of bifiora and Acer rubrum, especially 

around Lake Drummond, where in the spring its dark leaves contrast 

strikingly with the tender green of the young foliage of the host trees 

(fig. 7%). Occasionally it grows upon the main trunk of small red 

maples, sometimes at a height of only 1 meter (:i feet ) from the ground. 

Two vascular epiphytes, besides numerous lichens, make their home 

upon the branches of Taxodium, especially on the margin of the lake 

and other open places, when; light is plentiful. These are a fern, Poly- 

podiutn. polypodio ides (ineanutii), and a phanerogam, Spanish moss 

(TUlandsia usneoides). The latter was noticed only upon the small 

cypress trees in Lake Drummond (Plate LXVIII), where it is rather 

scarce, and none was seen with stems over a half meter (1^ feet) long.2 

'The one species of the Legnminosac which can be said to be thoroughly at 

home in the Dismal Swamp. 

4 On Long Creek, near Cape Henry, TUlandsia usneoidea grows to a. length of 4 

feet. This plant must formerly have been common in the region, to judge from a 

remark of Colonel Byrd in the "Westover Manuscript," where, speaking of the 

trees near the Dismal Swamp, he writes that they "looked very reverend, with 

the long moss that hung dangling from the branches. Both cattle and horses eat 

this moss greedily in winter when other provender is scarce, though it is apt to 

sconr them at first."' 
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The Polypoditnn is abundant upon the larger branches of Taxo- 

(1 in in, sometimes "}0 meters (LOO feet) above the ground. 

In more open and drier places in the deciduous forest, shrubby 

growth, composed largely of Ericaceae, plays an import ant part. This 

association is more characteristic, however, of the open parts of the 

evergreen or juniper forest, and will be described under that heading. 

One low shrub, however, JjfWufltoP (w Mar is, with curving branches, 

thick evergreen leaves, and dense clusters of heavy-scented white 

Pig. 71)*—Mistlotoo {Phoradvudrvn fiitvexeens) on a rod maple* 

flowers, is most at home in the deep shade of the black gum swamp. 

Next to this characteristic plant stands Clcihro ahtifolia In adapta- 

bility to the feeble diffuse light of this type of forest, although 

Clothra does not find conditions here so congenial as in the more 

open woods and clearings. The big cane or "reed"" (A rarnlinorui 

inucroxpcntHt) (IM. IjXXI), is plentiful iu the lilack (Juin forest, 

especially along ditches, and here it attains its largest size in the 

Dismal Swamp region—a height, of o or (» meters (15 to 20 feet). In 
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abundance of individuals, however, this plant is most important in 

the lighter parts of the Juniper swamp, 

III some parts of the deciduous or Black Gum forest ferns are abun- 

dant, especially Woodward iaareohda, Osnnuidarejjalis, and 0. cinna- 

momea. The lizard's tail (Saururits ceriums) is plentiful. 

The most extensive herbaceous growth observed in any part of this 

formation covers a limited area upon the eastern shoro of Lake I)runi- 

mond, where the ground is rather high, firm under foot, and devoid 

of standing water, at least during the summer. Here the rich, black 

humus, containing only U per cent of inorganic matter, is at least 3 

meters (10 feet) deep and bears an herbaceous growth such as is often 

seen in alluvial forests farther north. Besides a vast number of seed- 

lings of Acer rubrum, the following perennial herbs are abundant: 

Saururus ceruuu.s, Boehmeriit. etjliitdrt'ca, Polyyonum arifolium, Scu- 

telbiria lateriflora, Aster dijfusu.s, Ltjcopus ritbelhts, Eupatorium pur- 

pur eutu, Impatient bijiorti, in id \Voo< heard La a real a ta. 

OFKN OK LMillT SWAMP. 

Ju niper forest asxochd'toH—This format ion, usually known locally as 

"Juniper kwamp," is most characteristically developed in the periph- 

eral portions of the Great Dismal and does not extend beyond the limits 

of the main swamp. On the eastern margin, near the source of the 

Nort hwest River, is a typical body of such forest. The prevailing tree 

is the white cedar (Chamaecyparis fhyoides), known by the inhabitants 

of the region as "juniper'1 (lig. 80). On account of the commercial 

value of its wood, great numl>ers of the trees have been removed, and 

those which remain are mostly small. In places they still form 

tracts of dense forest, but more often the trees are scattered or mixed 

with other species. Indeed, extensive areas formerly covered with 

juniper forest are now almost ent irely destitute of trees, and are occu- 

pied by woody undergrowth, or even largely by herbaceous plants. 

Such lands are particularly subject to tires, which effectually prevent 

the renewal of the forest. 

The "Juniper swamp" is usually not so wet as the "Black Gum 

swamp," yet large areas of it, especially along the Dismal Swamp 

Canal, are under :i to U decimeters (1 or '2 feet) of standing water even 

in midsummer. Without doubt this condition of things is partly due 

to artificial causes. According to 1'rofcssor Shaler, Chamaecyparis is 

most at home in parts of the Great Dismal that are subject to partial 

desiccation at some period of the year. 

The substratum in the Juniper swamp consists of a red-brown peat 

composed largely of the stems, leaves, and roots of the Chamaecyparis, 

and often containing, to a considerable depth, stumps and logs in a 

remarkably well-preserved condition. This peat often extends to a 

depth of 3 meters (10 feet) and usually contains small traces of sand. 

23502—No, 0—01 rS 
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It is mainalI\ saturated witli water, which here has a reaction more *■■■ ' 

decidedly acid than in the parts of the swamp that are covered with 

deciduous forest. To this quality is undoubtedly due its marked pre- 

servative properties. Juniper peat, when exposed to the air, assumes 

a tough, stringy consistency, and rapidly cakes and burns under the 

influence of the hot summer sun. Consequently, while land reclaimed 

from the deciduous or black gum forest is of great agricultural value, 

that which has supported a growth of juniper is almost worthless. 

Pur 80,—Forest of "juniper" (Chamaecyparis th go ides) on tho margin of tiio Dismal Kwiunit 

Tim Ohamaecyparis trees now standing in the parts of 1 he Dismal 

Swamp visited are mostly (1 to 1) meters (-i>to :)() feet) high and li deci- 

meters (I foot) or less in diameter . Here and there, however, occur 

fine trees which are ^0 meters (7M fret) or so high and 1 meter (over 

3 feet) in diameter (lig. SI). Juniper logs 0 meters (20 feet) long and 

"squaring" !> decimeters (-'} feet) are said to he Mill obtained within 

the confines of the Great Dismal. The contracted, spire-like shape 

of the juniper is in striking contrast to that of other trees of the 
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region, find suggests I he great coniferous forests of northwestern 

Americii. rather than the southern coastal swamps in which it is at 

home. 

Juniper, unlike cypress, ordinarily reproduces quite rapidly, so that 

from some tracts of this forest- in the Dismal Swamp three cuttings 

of the merchantable timber have been made with profit within twenty 

vears. The wood is said to increase in thickness about 24 centimeters 
1J ** 

(1 inch) per year. Despite its rapid growth and tendency to spread, 

Flu, Wl. -Trunk of ** juniper(Chuttiavctfpuris tkyoidea). 

frequent tires prevent a material increase of the area occupied by this 

tree. 

As above stated, where the juniper lias been left undisturbed it 

grows in nearly pure association. Where much of it has been removed 

by tho woodman, however, oilier trees appear. Notable among these 

is the loblolly pine {Pinus iaetht), which is almost always associated 

with the juniper, usually as a small tree of about the same size. 

The sweet bay (M'ttfitohft rt'iyhiian"), l\ rsca pi/hexcrusj holly (Ilex 
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opaea)y and even small rod maples (vietr rubrum) and black gums 

(Nyasa biflora) art1 oft on present. The cotton jjuin (Nyssa aquatica) 

is abundant in some parts of the Open swamp, as a small tree (> meters 

(20 feet) or so high. On somewhat higher and drier land, oaks (Q. 

nigra, Q, michduxii), bii<m\i(F(i(jus americaua), and other trees invade 

what was originally juniper forest. 

Ericaceae (shrub) associdfion.—Very abundant and important in 

the light swamp, especially in the more oj>en places where most of 

the trees have been removed, is an association of shrubs iu which 

Ericaceae largely predominate (1*1. I,XXII), The more important 

species, named approximately in the order of their abundance, are: 

Clethra alnifoJiny Iiea vir<jinivat Xolisma (Andwmwdft) foHosifiora, 

Leucothoe raeento.sa, Pier is {Andromeda) nit Ida, Ilex <jlabray Azalea 

viscosa, and V<wciniuni corymbosum. Frequent, but not usually 

abundant, are Viburnum nudum, Ihx lucida. I. decidua* Aronia 

(Pyrus) arbutifolia, and Amelanchier bolryapium. K(dmia arigicsti- 

folia is somewhat rare and Leueothiv ttxillaris appears to be less 

at home here than in the black gum forest. Jihu.s Demur (vtawnafa) 

and Rosa Carolina, which are abundant in the leaser swamps of the 

region, are of small importance within the borders of the Great Dismal 

proper. 

These shrubs often grow so densely as to exclude almost all other 

vegetation, usually to a height of 1 to meters (4 to 8 feet), but with 

larger individuals here and there which are 5 meters (15 feet) or so 

high. The steins are usually very crooked and the branches numer- 

ous. Most of the species are deciduous-leaved, but two of the most 

common, Pieris nitida and Ilex glabra, have thick, shining, evergreen 

leaves, a character likewise possessed by the less common Ilex lucida 

and Leucothoe axillaris. Almost all of these species have showy clus- 

ters of white flowers. Those of I tea, Leucothoe, Azalea, and Pieris 

appear in May, while Clethra is in full blossom in midsummer. The 

flowers of Azalea viaevsa, Leucothoe axillaris, and Cleihra-alnifolia are 

very fragrant. This woody undergrowth is especially well developed 

along the ditches and in clearings. It is an association which is 

rapidly increasing in the interior of the Dismal Swamp, where it is 

said to have been once almost unknown. 

Occurring primarily as a constituent, of the shrub association is the 

exceedingly abundant Smilax laurifolia, one of the most conspicuous 

and characteristic plants of the region. This vigorous liana forms 

great masses among the undergrowth, bearing down the supporting 

plant by the weight of its heavy wood, thick leaves, and abundant 

fruit. It is a handsome plant, with evergreen leaves of the laurel 

type. A striking contrast is alTorded by the colors of the leaves of 

different age—light, almost pea-green, when young, dark and shining 

when older. The young plant s and young branches ascend by means 
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of tendrils, while the older stems twine about supporting objects. In 

consonance with the strongly xerophilous .structlire and aspect of this 

plant is its marked preference for the open, sunny parts of the swamps. 

It also oecurs at the edges of the lilack (4uin swamp, and often ascends 

small trees. 

Less abundant, but quite conspicuous when its scarlet fruits are 

ripe, is a species of greeubricr with deciduous leaves, SnviUix wai- 

ter i, which, however, shows a greater liking for shade than docs 

S. laurifolia. 

Arundinarin nitict'osjjei'nnt {Cattchi'dke) (t.sxocifttioii:—No less im- 

Fh;. —Bif* can*' {Artutth'tntrin tnitcrospt"/mtn<i)r 

portjuit in the open parts of the swamp than the association just 

described is the "canebrakc," which covers extensive areas, often in 

nearly pure associat ion, where the shrubby growth has not secured the 

upper hand. The cane (yl rmulinaftn mftrcuxprnmt), a woody, bamboo- 

like grass, locally known as "reeds," grows usually to a height of 

2 meters (over H feet.), although, especially along the ditches and at 

the edges of woods, it, is not rarely U meters (l/> feet) high (tig. 

82). Along the water courses the aspect of the plant is peculiarly 
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attractive, with its stems and leaves landing in graceful curves, espe- 

cially after a heavy rain. In the wetter parts of the swamp the cane 

forms small hummocks, with its culms often standing so closely 

together that it is difficult to insert a finger between them. In such 

cases the dead leaves, as they fall, accumulate among the stems, often 

to a height of M decimeters (1 foot) or more; and, as the strong woody 

root stocks form a dense sod, one can readily believe that this plant, 

next to the trees and larger shrubs, is the most effective contributor 

to the sum total of dead organic matter which year by year accumu- 

lates upon the surface of the swamp. Arundinaria spreads rapidly 

by means of its creeping, much-branched underground stems, so that 

in land recently reclaimed from the swamps and not thoroughly 

drained it is sometimes a serious pest. 

Woodwardia-Splinynum {Fern and Peat Moss) assocktfion,—The 

more open parts of the wooded swamp are not always occupied by 

Arundinaria or other woody undergrowth. Occasionally a large fern, 

Woodwardia vir<jhuc<i, predominates, growing usually upon low hum- 

mocks surrounded by standing water. The fronds often measure 

more than 12 decimeters (4 feet) from the base of the stipe.1 Other 

species often associated with the fern are Eriophorum rirginiciiin, 

Decodon verticilhdns, a suffruteseent lythraucous plant with curving, 

whip-like stems that strike root and develop acrcnchyma where they 

touch the ground or water, and a handsome orchid, Limodorum tiihe- 

rosum, which here grows to remarkably large size. 

Among the stipes of the Woodwardia, and especially in the shallow 

water on the margins of the hummocks, a species of peat moss {Sphag- 

num vymhifolium (jlauceseens and its form squamdosa) is abundant. 

This plant usually has its basal portion submerged, but with a con- 

siderable length of the stem rising above the surface of the water. 

The longest stems observed were about decimeters (H feet), 

although 15 centimeters (t> inches), or even less, is a more common 

length. Peat mosses can not be regarded as very important humus- 

builders in this region, although their value in this regard has been 

somewhat underestimated. Nowhere are to seen areas of any 

considerable size covered with a continuous growth of Sphagnum. 

Except in some of the ditches of the swamp,® these mosses are always 

secondary members of associations. Of course nothing analogous to 

the " climbing bogs " and no supplanting of the tree growth by Sphag- 

num has been observed in the region of the Dismal Swamp. On the 

contrary, these mosses can make little headway until the forest has 

been removed or thinned by artificial means. They do not thrive in 

1 For an interesting observation that would indicate positive heliotropism in the 

fronds see W. Palmer in Proc. Biol. Soc. Washington, vol 1%, p. 68 (L89&). 

"See under "Aquatic Vegetation/' p. 445. 
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the shade of the Ulack Gum forest, nor are they common where 

Arundinaria is most abundant.1 

In the swampy woods that holder streams a few kilometers west of 

the main body of the Great. Dismal ►Swamp a number of species enter 

into the Black Gum forest association that were not observed farther 

east. The tree growth remains the same; but, among shrubs, the 

fringe tree (ChioiHtitfhttx rirtjinica), cornel (Corn us candid ussltna), 

elder (Sambuctfs <-(inadettsix), and I ^iburmim denial am are common. 

LtiJiutn sv/perbum on hummocks and old st umps grows to a height of 

nearly 2 meters (0 feet). Less frequent is Hahenana eriataia with 

small flowers of a brilliant orange color. 

Along brooks, especially when flowing through cleared land, occur 

small specimens of a number of trees that are comparatively rare or 

altogether want ing in the large wooded swamps. Noteworthy are the 

butt on wood (Plaiattus occideidftUs), black cherry (Primus serotina), 

and CctfaljHi bitjnonioides, associated with small examples of*cypress 

(Taxodium), red maple (Acer ridtrum), and other species common in 

the palustrine forest.. 

ADAPTATIONS TO ENVIRONMENT IN THE HYOROT'HlLE FOREST—LIFE 

KOIiMS. 

An analysis of the physical environment that, prevails in this type 

of forest leads to the segregation of certain factors which are known 

to be of primary importance in their influence upon plant life: 

1. High temperatures during at least six months of the year, a com- 

paratively mild winter, and, consequently, a long growing season. 

2. Strong light during a great part of the growing season, the annual 

percentage and number of hours of sunshine being relatively high. 

.*}. Abundant atmospheric humidity and a heavy rainfall, fairly 

equably distributed throughout the year. 

4. Absence of exposure, for the most part, to strong winds. 

5. Soil verv wet,, usuallv saturated, often covered with 3 decimeters 

(1 foot) or more of standing water; cold; poor in oxygen; more or 

less acid; exceedingly rich in partially decomposed organic matter. 

To the soil conditions all t he vegetation, save t he epiphytic and para- 

1 Lesqu^reux, in a paper entitled " Torfbildung iin grossen Dismal Swamp," pub- 

lished in Zeitschr. (lor (leutmilieu xrolnLf. Gesellsch., vol. 4, pp. 695 to 697 (1853), 

ascribes a much greater importance to Sphagnum in the Dismal Swamp than it 

really possesses. He writes of the vegetation as " consisting, as in Switzerland, 

chiefly of Sphagnum, of which, besides European species, there occur several 

which are peculiar to this continent." This author is surely in error when he 

interprets the swamp, with its central lake, as an example of "that lacustrine 

peat formation which occurs in the great bogs of Scandinavia and Denmark." 

There, he states, " whenever the covering which overlies the underground lake 

becomes too heavy it sinks easily and gradually, first in the middle and then 

toward the periphery." We have no evidence that Lake Drummond was produced 

in any such way. 
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sitic forms, is directly subject. Likewise tho high temperatures which 

prevail for many months in the region must affect, all plants, but, of 

course, those that grow in the shade inneh less t han those exposed to the 

direct sunlight. On the other hand, exposure to strong light is expe- 

rienced in the deep forest only by the large trees, but in the more open 

parts also by smaller plants,1 This exposure to strong light and much 

heat is partially responsible for certain characteristics of the leaves 

of woody plants in the Dismal Swamp, which can be interpreted as 

affording protection against excessive transpiration (possibly also 

against the injurious effect upon the chlorophyll of too intense light). 

Peculiarities of swamp soil which are well known to cause a lowering 

of the absorbing action of roots, and hence to reduce the plant's water 

supply, are probably still more important causes of such modifications, 

which are thus serviceable in compensating the restricted absorption 

of water by diminishing the quantity that is transpired by the leaf 

surfaces. These qualities of the soil are coldness, poverty in oxygen, 

and acidity, and to them we must ascribe the seeming anomaly that 

plants growing in shade in wet forests may possess certain peculiari- 

ties of structure which are generally known as xerophytic, and are 

likewise developed, albeit to a much higher degree, in plants of the 

most arid and sun-baked deserts.2 In other words, as has been well 

expressed by Schimper,3 a physically very wet soil is not necessarily 

physiologically wet, for the amount of water which the roots can take 

up is by no means always proportionate to the amount present in the 

substratum. 

ADAPTATIONS TO ItEDUt'E TUANSPI RATION, 

An examination of the leaves of the woody plants which occur in 

the Dismal Swamp shows that almost every species is in some way 

equipped to reduce the amount of transpiration. Adaptat ions of the 

following kinds may be mentioned: 

1. Position and general structure of the leaf.—In only one species, 

the parasitic Phoradendron fiavesren,s-, were the leaves found to be iso- 

lateral in struct,tire and orthotropic (approximately vertical, or, in 

other words, parallel to the direction of the light, rays) in position. 

It goes without saying that we have here an excellent protection 

against excessive loss of water.4 All other species examined (except- 

1 To the intensity in this region of the light ami heat rays of the sun, anyone 

who has been on Lake Drnmmoml in a boat at noon on a midsummer day can 

testify. Only on the sand dunes does one's skin burn more quickly and fiercely, 

'The existence in the Hygrophile forest of conditions of environment which 

induce xerophytic characters in vegetation, may account for the presence there of 

Plnus taeda, which is most abundant in the drier parts of the nonhygrophile for- 

est, and flourishes even amid the sand dnnes. The converse fact that the bald 

cypress (Taxodinm) can be grown successfully when transplanted to a well-drained 

upland soil is perhaps to be explained in the same way. 

3 Pflanzengeographie, p. 4. 

4 Moreover, the leaf of Phoradendron is very thick, indeed succulent, and the cuti- 

cle is quite massive. 
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ing Smilax wnUert), have leaves that, are strongly bifacial (dorsiven- 

tral) as to struct.ure, and plagiotropic in position, i. e., approximately 

horizontal, and thus receiving the incident rays as nearly as may be 

at a right, angle. As has already been mentioned, in discussing adap- 

tations to environment in the Sand Strand, leaves thus constituted 

and placed, unless shaded by other plants or objects from the direct 

rays of the sun, may have their structure modified in various ways so 

as to reduce the amount of water transpired, while some of the modifi- 

cations may serve likewise to shield the sensitive chloroplasts from 

the injury and even decomposition caused by excess of light. Con- 

sequently we find the following arrangements. 

2. Position of the stomata.—In all the species examined (excepting 

Phoradendron and Smila.r ivalteci, the latter to a certain extent shade- 

loving) the stomata occur exclusively on the lower (dorsal) leaf sur- 

face, and arc thus protected by the whole thickness of its tissues from 

the direct light and heat rays. The stomata of Smilax laurifolia are 

further protected by being deeply sunken, the entire thickness of the 

massive cuticle lying above the guard cells, while exchange of gases 

with the outer air is permitted only by a narrow canal through the 

cuticle. 

3. Epidermal outgrowths.—The lower surface of the leaf is pro- 

tected in some species by outgrowths of the epidermis. 

(a) Hairs, which soon lose their living contents and become filled 

with air. These are in some cases sufficiently numerous to form a 

close, downy covering on the under surface of the leaves, especially 

when young.' They occur in t he following species: Perseapubescens, 

Acer rubrum var., Magnolia virginiana, Nyssa uniflora. This hairy 

covering, by forming spaces between the hairs and the leaf surface 

which are not readily accessible to atmospheric currents, undoubtedly 

assists in reducing the quantity of vapor of water transpired from the 

leaf. It may also help to keep the leaf surface free from rain water, 

which would otherwise cover the mouths of the stomata at times and 

hinder the entrance and exit, of gases. A number of species with per- 

sistent, leathery leaves, i. e., Ile.r glabra, I. lucida, Leucothoe axil- 

lariSy have scattered, prickle-like hairs, which are confined to the 

impressed larger veins on the ventral surface of the mature leaf. 

(b) A coating of wax, giving the leaf surface a glaucous appear- 

ance. This occurs in Acer rubrum,2 Magnolia virginiana, Persea 

pubesvens, Rosa carol hat, Kalmia angasfifolia. In Berchemia scan- 

dens the cuticle of both surfaces of the strongly oinbrophobic (water 

shedding) leaf is granular-roughened, probably with a slight deposit 

1 In very young leaves the upper surface also is protected. 

* The red maple when jsrrowing in sunny situations, as on the margin of Lake 

Druinmond, has a thickiah leaf, with dark green, shining upper surface, and a 

very glaucous, usually more or less pubescent, dorsal surface. In deep shade the 

leaf is thin, and merely pale or only slightly glaucous, usually not pubescent 

beneath when mature. 
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of wax. Waxy incrustations prevent such transpiration from the 

general surface of the loaf as normally lakes place in addition to that 

from the stomatal pores, and which, while relatively slight, amounts 

in the total to a considerable quantity. Moreover wax, even more 

effectually than a covering of hairs, prevents rain water from stand- 

ing upon the leaf surface. A glaucous leaf, in other words, " sheds 

water."1 

4. Strong srnmtlttrif thickenitty of the cuticle a))d outer trails of the 

epidermis cells,—The leaves of almost all the woody plants of this for- 

mation which were examined exhibit such thickening, especially upon 

the more exposed upper (ventral) surface. This is particularly evi- 

dent in the rather numerous species with thick, coriaceous, persistent 

leaves, e. g., Pier is itifida, heueothoi'' a.rillarisy Ilex ojxtca, 1, htcida, 

I. yhdrra, Gehsemiiim scmperrire/isy MayiioJi<t vtryiti iat/tt, Smihw 

hturifolia. The possible advantages of the polished, shining \ipper 

surface of these leaves were discussed in relation to certain species of 

the Sand Strand. Wiesner has advanced the theory that they serve 

to reflect, some of the incident light. 

In a number of species the cuticle is roughened; wrinkled XwSmilax 

laurifolio, T^eucothae axilhiris, Pier is n itida, JColtsmo fohostjiora, and 

Chionaiithiw rirtjinico; granular in Berc It e m m scan < I ens. Tn the first 

three of the species with wrinkled cuticle the ridges are stronger on 

the lower (dorsal) surface; in the last two, on the upper (ventral) sur- 

face. As the leaves of all these species are plagiotropic with ventral 

surface upward, this difference seems unaccountable. It, has already 

been mentioned that such unevennesses on the surface of the cuticle 

are believed to refract part of the light, and hence to diminish the 

intensity of its action upon the tissues below. 

5. Mucilage in the cells of the epidermis.-—This ocelli's in Berchemia 

scandeii.s, and may aid in preventing the too rapid escape of water 

from the leaf.2 

6. Hypoderm.—A continuous liypoderm, of one layer of colls, lies 

Iwmeath the ventral epidermis in the leaves of Pier is trilido. Its func- 

1 Equally effective in preventing the accumulation of water on the surface of 

the leaf is a dense covering of papillae, such as occurs on the upper surface of the 

floating leaves of some a juatics and is not rarely present in ombrophobic, shade- 

loving plants, especially in the tropics. Ombrophobic leaves are injured by long- 

continued exposure to rains or immersion in water, while this is not the case with 

foliage that is ombrophiious. Ombrophobic leaves are almost always possessed by 

xerophilous plants, while of plants that are hvgrophilous some have ombrophilouB, 

others ombrophobic foliage. " Largely speaking one can regard the 4 unwetable- 

ne&s' of the leaf as a sign that it is ombrophobic; ' wetableness' as an indication 

that it is ombrophiious.*' Wiesner, SitzungBber. der K. Acud. %u Wien, Math.* 

Naturw. Classe, vol. 102, Abth. 1, pp. 503 to 521 (1893); and vol. 103, Abth. 1, pp. 

169 to 191 (1894). 

* Volkens, Flora der iigypt. arab, Wiiste. pp. 43-4,3, discusses this question at 

some length, and suggests the above-mentioned as the probable advantage of 

mucilage in the epidermis cells. 
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tion is in all probability the protection of the chlorophyll tissue proper 

against the effect of too much heat and lijjflit by removing it thus much 

farther from the surface of the leaf. 

7. Pfdisade.—The value of palisade tissue in reducing transpira- 

tion was discussed under "Adaptations to Environment in the Strand 

Vegetation."3 It is rather strongly developed in the following plants 

of the Dismal Swamp: Smila.r htttrifolia. (2 layers), Magnolia virgin- 

iana (2 layers), Persea pubescms (2 layers), IJquirfmnbar styraciflua 

(2 layers), Jle-x ylubra (4 layers), 1 le.r hicida (3 layers), Acer rubrurn 

var. (only one layer, but the cells are so high as to form more than 

one-half the thickness of the mcsophyll), TAjncolhoe axillaris (2 layers), 

Leucothoe raceviosa (2 layers), Kulmia angustifolia (J layers), Gel- 

$emiu7)i semperrimtti (% layers, but only the uppermost very com- 

pact). 

AKItATlNU ADAPTATIONS. 

Passing now to other epliarnionic characters of the vegetation in the 

Ilygrophile forest formation, we encounter some very interesting mod- 

ifications of structure in certain of t he swamp trees which are believed 

to have as their function the furnishing of air to the roots, which lie 

in a substratum unusually poor in oxygen. The roots of certain t rees 

which grow in the water or hi saturated soil in various parts of the 

worlda develop pneumatophores—projections which rise vertically 

above the surface. These processes, strikingly different from most 

roots in their negative geotropisin, are believed to perform the func- 

tion of supplying air to the roots, swamp soils being notoriously defi- 

cient in oxygen, and with their light, spongy cortex they seem well 

adapted to the purpose. 

In North America the " knees" of the bald cypress (Taxodinm dis- 

tichum) are a well-known example of this habit (PL LXXIII). They 

are niost conspicuously developed when t he tree is growing in a water- 

covered soil. In the great morasses of the Lower Mississippi and its 

tributaries these conical outgrowths often rise to a height of 2 meters 

(about (i feet) from the roots on which they originate. In Virginia, 

however, they are never so tall. Shaler* believes that the largest 

cypress knees in the Dismal Swamp do not exceed £J decimeters ('3 feet) 

in height, measured from their base on the root proper. My own 

observations indicated that the knees rise usually about !J decimeters 

(1 foot), but sometimes (! or W decimeters (2 to 24 feet) above the 

1 See p. 390. 

! Compare Goebel, Ueber einige Eigenttimlichkeiten der stidasiatischen Strand* 

vegetation; Pflanzenbiolog. Schilderungen, Theil 1. The occurrence on the roots 

of pneumatophores is there noted in certain palms, in the sugar cane, in a species 

of Jussiaea, and especially in two trees of the mangrove formation, Sonneratia 

aeida, and an Avicennia (pp. 139 to 144). In his paper on " Wasserpflanzen,'* 

Biolog. Sehild. Theil 2, pp. 256 to 259, Goebel notes the presence of pneumatophores 

in the case of some semiaqnatie plants. 

' Ann. Rep. U. S. Geol, Surv., vol. 10, p. 32U. 
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surface of soil or water. An interesting peculiarity of t he knees in this 

region is that they appear as if still living long after the destruction 

of the tree which produced them, another evidence of the preservative 

effect of the swamp water. 

Arching of the larger roots which lie on or near the surface of the 

soil is a peculiarity of both Taxodiuni and Nyssa hijlora (Pis. LXIX, 

LXXIII). In case of the former it is the initial step to knee forming, as 

these projections seem always to form the summits of root arches. 

One cypress root which was examined had 1 meter (nearly 4 feet) of 

its length raised above the surface of the ground, to a maximum 

height of 25 centimeters (8 inches). The arches are usually, however, 

shorter and rather higher. In Nyssa bijioru such a striking develop- 

ment of arched roots as that figured by Shaler1 was not observed. 

In both species the roots above ground are more or less compressed 

laterally. It is possible that the elevation of such arched portions of 

the root above the surface of the substratum is, like the development 

of pneumatophores, useful to the plant by aerating the underground 

parts of the root system, but exact, knowledge on this point is 

wanting. 

Distension or t umidity of the basal part of the trunk, already men- 

tioned, is a peculiarity common to most of the larger swamp trees, 

although more conspicuous in Taxodiuni and the two species of 

Nyssa {hiftora and aquativa) than in other species. Shaler, who 

discusses this question at some length in the paper just quoted, is 

inclined to regard the swollen base as physiologically homologous 

with the pneumatophores and arched roots, i. e., as an aerating struc- 

ture. It seems more likely, however, that the principal object is to 

secure to the tree a firm foundation in the watery, often unstable soil. 

The fact that most large forest trees, although growing in soils not 

deficient in oxygen, are more or less enlarged at base, argues for the 

explanation of this phenomenon on mechanical principles. 

"Juniper" {Chaimievyparisthij(>i(leit), is, from an ecological point of 

view, chiefly remarkable in that, while always a hygrophile species, 

often growing in standing water, it exhibits none of the just described 

structures for facilitating respiration in the subterranean parts. It 

possesses neither knees nor projecting, arched roots, and the trunk 

is either not swollen at base, or not as much so as in most ordinary 

forest trees. 

OTnETt KCOLOGICAI. CHARACTERS. 

The preponderance of woody over herbaceous vegetation, character- 

istic of most parts of the Non-IIygrophile forest , is even more strongly 

accentuated in the wooded swamps. In the most typical areas, e. g., 

the Black Gum swamp near Lake Drummond, almost all the ombryo- 

phytic plants have their stems more or less lignified. Even the char- 

1 Loc. cit., p. 324, fig. 33. 
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acteristic grass of the swamp, ^-1 rundinariu macro.sperwia, is a woody 

plant. In tin* more open parts of t lie swamp herbaceous forms pre- 

dominate: in the aquatic vegetation, in areas occupied by the Wood- 

wardia-Spliagiium Association, in the extensive deforested tracts on 

1 he periphery of the Dismal, which are chiefly occupied by the Scir- 

pus-Erianthus Association, and in the very limited areas of Low 

Marsh bordering Lake Drummond. 

Among herbaceous phanerogams in the depths of this Ilygrophile 

forest annuals are almost, if not entirely, wanting. Few, if any, of 

the species complete their development in one growing season. Of 

life forms, the caespitose form is absent, and likewise the rosette 

form, so common in the pine barrens. The following are common 

modes of growth in the wooded swamps:1 

1. Stems creeping above ground and rooting at the nodes: In Juncus 

rcpen.s, HydroroUjhmnheUaU^ Miiclieila repeiis, and the most abun- 

dant herbaceous grasses, Panicum (jihhn.m, Pdnicularia brachyphylla, 

P. 

2. Subterranean rootst-ocks: Saururus, Rhexia, Lycopus, many 

grasses, sedges, ferns, etc. In fact, this modification of the lower 

portion of the stem occurs in a large majority of the herbaceous 

species. 

Stolons: Lycopux rubellus, Rhexia itmriana, R. viryinica, Scu- 

lellaria laterifiora, Triuden am rinjin irnm, et c. I lere are to be classed 

the leafy offsets or extravaginal innovations of many of the grasses and 

sedges. 

Comparatively rare are— 

4. Bulbs: present in Lilium superhum; and conns, in two orchids, 

Tipularia unifolia and Limodorititt taberosam. 

a. Tubers: On the roots toe k s of Apiox aptos (tuberofsa) and of 

species of Srnilax. 

The epiphytic form, which is only sparingly represented here, has 

already been sufficiently discussed. The only purely parasitic herba- 

ceous enibryophyte observed was Ctixcutd gronovii. No purely sapro- 

phytie flowering plant was detected in the woody swamps, although 

this life form is probably represented. 

An impressive feature of the Great Dismal Swamp, especially of the 

typical Black (tiiiii forest, is its ecological affinity to the tropical 

"rain forests1' (Kegenwalder), an affinity which appears in a much 

slighter degree in the systematic relationship of the species. A num- 

ber of factors which contribute to this resemblance can at once be 

distinguished. 

1. The general character of the trees, with their arched roots, 

swollen bases, and straight stems almost devoid of branches to a 

great height. 

1 Some of the species here enumerated l>eUmg properly to marsh associations, and 

will be mentioned in that connection. 
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2. The scarcity of terrestrial herbaceous vegetation. 

3. The abundance of large, high-climbing lianas which open their 

blossoms in the tree tops. 

4. The almost omnipresence of a woody, bamboo-like grass. 

5. The occurrence of vascular epiphytes. 

6. The presence of a woody, loranthaceous parasite on the trees. 

7. The abundance of thick, evergreen, laurel-shaped leaves, with 

shining upper surface. 

Of course the tropical influence is, after all, weak, and one can 

readily call to mind many characteristics of the Rain Woods that are 

not represented in this far extra-tropical region. Such are epiphylly 

(epiphytes on leaves); showy-flowered epiphytes and parasites; cauli- 

flory (flowers produced from the old wood of trees); trees with com- 

pound leaves; trees with " plank roots;" certain ombrophobous 

modifications, such as long-channeled points to the leaves, which 

carry off rain water, etc. Moreover there are many ecological forms 

that coincide with large systematic groups of the Tropics, and are 

wanting in the Dismal Swamp region, e. g., tree ferns, palms, climb- 

ing and epiphytic aroids, epiphytic orchids, epiphytic trees and 

shrubs (Ficus, Clusiaceae). 

FRESH-WATER MAKSH FORMATIONS. 

ItEED MARSH FORMATION. 

Along rivers—Typlia-Sayittarki Association.—Above the normal 

influence of brackish water the larger streams of the region are 

fringed by a usually narrow belt of marsh vegetation, which, on the 

one hand, passes gradually into the salt marsh downstream; on the 

other, into the wooded swamps above. Typical examples are to be 

seen along the Naiisemond, the Northwest, the Pasquotank, and 

other rivers, usually at or just above the upper limit of navigation. 

Like the marshes with a saline substratum, this formation is charac- 

terized by the preponderance of species with a grass-like habit and 

by the scarcity or entire absence of woody plants. When those 

occur, they are usually small cypress trees (TaxA)duivi distichum), 

bushes of alder (Ainus ruyosa), willow (SalLjc niyra, S. irardi)y red 

maple (Acer rubrum), Itea viryiniva, May n( din viryin.iana, Rosa Caro- 

lina, Clethra alnifoliu, deph dan thus occidental-is. etc., which some- 

times support certain lianas—Smilax laurifoiiu, Berchemia scamlens, 

Clematis cvispa. Woody plants are usually absent from the wettest 

part of the marsh which borders the open channel of the stream, and 

first appear on higher ground farther back, becoming more and more 

numerous until the open marsh passes over into the swampy forest. 

The outermost growth in water commonly 15 to .'JO centimeters (6 to 

12 inches) deep is most often dominated by the cat-tail (Typha lati- 

folia), which sometimes forms a nearly pure association. A tall 

Sagi Maria (S. land folia) and the showy pickerel weed (Pontederia 
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cordata) almost always grow with the Typha. Bulrush (Stirpus 

lacnstris), wild rice {Zizania aqtmlica), usually small and 1 meter or 

so (3 or 4 foot), but sometimes meters (8 feet) high, Sium cicutae- 

folium, and Polygonum hydropiperoide.s* are ordinarily abundant ele- 

ments in this assemblage. At some points great quantities of Acorn# 

calamus, in nearly pure association, occupy that zone of the marsh 

which immediately borders the open water. In limited areas Jitncus 

effiusu-s is predominant in the growth thai fringes open water. In 

others Dianthera nmavicaim prevails, and is sometimes infested with 

masses of the golden-yellow stems of Cuscuta gronovii. 

Farther from the channel, where the ground is a few centimeters 

higher and the depth of the surface water is less, a greater variety of 

species occur, many of which are characterized by showy flowers. 

Indeed, there is no plant association of the region that is more note- 

worthy in this respect, as the absence or scarcity of woody plants per- 

mits a better display of the bright colors than is elsewhere possible. 

Here, as in the outer belt, monocotyledons of grass-like habit are the 

dominant form. Sc.irpus cyperiu as criopltoriim is often abundant. 

The saw grass (Cladmm effusion), so characteristic of the great 

marshes in southern Florida, is sometimes the principal element of 

the middle belt, especially along the Pasquotank River, near Eliza- 

beth City. It does not grow as large as it does farther south, 1 to 1^ 

meters (4 or 5 feet) being the common height. Juiicak canadensis, 

J. effusus, and other rushes are common. Species of Kynchospora 

(inexjxmsa, glower afa), of EleocJiaris, and of Carex, notably C. stric-ta 

(forming strong tussocks), and, usually in rather shady places, C. 

gyiiandra contribute largely to the plant covering. The handsome 

lilac -colored blossoms of Iris caroliniana are conspicuous in spring, 

and the brilliant orange-red flowers of Asclepias lanceolata (pauper- 

cula) are even more so in midsummer. fcJrtanfhus saccharoides is 

usually not abundant in the river marshes, but always attracts the 

eye when present. The white, button-shaped heads of Kriocaulon 

decattgulare and the beautiful, fragrant, rose-pink blossoms of Sab- 

batia dodccandra are often characteristic features of this association. 

In autumn the yellow rays of Hide its (rtchoxjHmna give a bright color 

to the whole marsh. Triwluni pahisirc and Saururus ceriums prefer 

the shadier edges of the open marsh. Ota tin maculata attains a great 

size in such situations, one plant having been observed which was 2£ 

meters (8 feet) high, and -i cenumeters (over an inch) in diameter at 

base. The stiffrutieous Decodon verticUlaiits, with numerous clusters 

of showy purple flowers, is often abundant on the inner edge of the 

marsh. 

Numerous smaller and less showy plants enter into this association— 

CadcUa astaftca, IlydrocJ.yle umbel] a ta, Proserpinaca pecthtula, etc. 

Edges of Hygrophile forest—Scirpus- Krtanfhas Association.— 

Extensive tracts of wet land formerly covered with forest, but now 

almost destitute of living trees, border the Dismal Swamp, especially 
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on the north and easi, whilts similar smaller areas occur at the edges 

of the lesser wooded swamps. Tn the plant, covering of such places 

Scit'pux njimrlnuH criophontiii is almost invariably 1 lie most- important 

element. This handsome sedge usually grows In a height of I to 1£ 

tneters ( t or 5 feet). With it, but in smaller numbers, usually occurs 

Erianfh us ±>acchar<>/<(<xJ very showy with its tufts of tall culms termi- 

nating in light, colored, plume-like panicles (fig. S:S). Typlta la (ifalia 

and Aiulroputjon glow?rains are likewise often abundant constitu- 

Fin. Erianthus saccharoities oil the uiL*tt?m miLr^iti of tlio Disnnii Swamp. 

Gilts of this association, IIr<Kuhnir>li>t rinjinira and .-I rtaniin<tria 

tecta are important in places, but these are species which are as char- 

acteristic of the forest formation as of the open marsh. .Most, of the 

woody plants that occur in the river marshes arc likewise sparsely 

represented in this association. 

Along ditches and in pools in (he heart of the Dismal Swamp the 

liecd Marsh formal ion is well represented. />tdirhitnn urtmtiina- 

ceum and Triarfcntttn rinjinicmn are very abundant In the shallow 
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a 
turnouts " of the canals, while Saururus is most at home in shady 

places, where it grows in shallow water or very wet soil, sometimes in 

pure associations of considerable size. Less important are Scirpus 

eyperinus eriophortim, S> divaricafus, Erianthus saccharoides, Eleo- 

charts mutata, etc. 

Topographical, rather than purely ecological considerations make 

it expedient to distinguish this from the preceding association, 

although it should be noted that the diversity of forms is much less 

than in the river marshes and the influence of the adjacent palustrine 

forest is greater. 

LOW MARSH FORMATION. 

The term "Low marsh" may be employed as an antithesis to that of 

" Reed marsh" in order to designate the limited areas of marshy ground 

or swales which occur here and there in the Forested Plain, especially 

at waysides, and which are covered chiefly with a low rather than a tall 

reedy growth. The wet places in the pine barrens, already described 

under the heading of "Pine Barrens,"1 could properly be referred to 

this formation, with which they are ecologically homologous; but, as in 

other eases, it has seemed best to describe such extremely limited 

associations in connection with 1 lie extensive formations to which they 

belong topographically. For the same reason the "dune marshes" 

have been treated in connection with the sand strand, while from the 

strictly ecological point of view they belong to the "low marshes." 

Rynehospora-Eleochiirix Association,—The vegetation of the low 

marshes comprises a great variety of species, predominant among 

them being numerous sedges. Of these the most abundant are as 

follows: 

Rynchospora cymosa. Fimbristylis laxa. 

Rynchospora inexjKinxa. Lipocarpha mocidata, 

Rynchospora glomerata, Fuirena xquarrosa. 

Rynchospora comicutata. Cyperus flavescens. 

EleoeJiitris ovata. Cyperus flavicomun. 

Eleocharix lortilis. Cyperus pseudovegetus. 

Ciirtw verrucosa (characteristic). Cyperus ha span. 

Fimbristylis autinanaii,v. 

Likewise abundant are various rushes, notably: 

Jnnctts acumiitatus. June it 8 canadensis. 

Jitncus acuminatus debit/*. ./micas xehici'tts. 

Juncns marginal n.*. Jnncirit rrpens. 

Species of Xyris (AT. carnliiiiun<<, A. ambifjua, etc..) are conspic- 

uous with their bright yellow flowers. 

Grasses, mostly with weak, decumbent culms, are often an impor- 

tant element. Examples arc: 

Panicularia pallcta, I'unicum verrucosum, 

Panicum (/iblnun. l\tni<-tnn risc.idum. 

1 Above, p. -105. 

23592—No. (j—01 'J 
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Among other species that commonly occur in the low marshes are— 

Hydrocotyle umbellata. Ptilimnium capillaceum. 

Hydrocotyle ranunculoides. Limodorum tuberoaum. 

Rkexia mariana. Gratiola aphtierocarpa. 

Rhexia virginica. Gratiola virginica, 

Ludwigia linear is. llysanthex attenuata, 

Ludwigia alternifoliu. Ilysanthes gratioloides. 

Triadennm virgin ictnn. Gerardia purpitrea. 

Two white-flowered violets ( \~iola prtmulaefolta, T* lanceolafa) are 

likewise characteristic. Most of these plants begin to flower about 

midsummer, the violets being the principal vernal-flowering species. 

Along the Dismal Swamp ('ana 1, in moist, sandy, more or less inco- 

herent soil, which has been heaped up in the process of excavation, 

this formation is characteristically represented by— 

Carex verriwosa. Ryuehospo ra axillaris. 

Juncua canadeiixis. Saurttrus cernuus. 

Juncus aeuminatrix tielnlis. Panicum Hcabriusculum, 

Juncttx repent*. Jussiaea decurrens. 

Cypertis erythrorhizos. Ludicigia altemifolia. 

Rynchospora glomerata, Gratiola uphnerocarpa. 

A rank growth of Cyperua eryfhrorhizox (i decimeters (2 feet) or 

more high is shown in figure 84. Funaria hyyroinrfrica is an abun- 

dant moss in the made ground along the canals in early May, but 

entirely disappears before midsummer. Ferns, notably Osmundo 

regalis and Woodtcardia areolafa, colonize the canal banks from the 

neighboring swampy forest. 

On the margin of Lake Drummond, in the heart of the Dismal ^wamp, there is 

a small area of perhaps a hectare (2A acres) which is bare when the water level is 

low. Here occurs an association in which tall plants of the Reed Marsh formation, 

Scirpux cjjmttHS eriophortim and E riant hits mccharoides, mingle with Low 

Marsh forms. In almost pure white sand at the very edge of the lake Jhucus 

repeua is abundant, forming a short soft tnrf. Nearer the bordering woods the 

soil is a wet muck, composed almost entirely of organic matter, and is somewhat 

densely covered with a variety of species. Pauicitm gtttbitm, Panienlaria pnUida, 

and Homalocenclinis oryzoides are conspicuous and ecologically very similar 

grasses. In midsummer the showy flowers, i>ale pink tu deep rose color, of lihcA-ia 

virginica and R. mariana, are the principal color element. Other species, notably 

Jnnci, Hydroeofyle umbellata, Ajtios apios (tuberom), and Dccodon rerticillatus 

help to complete the assemblage, 

ADAPTATIONS TO ENVIRONMENT IN THE FRESH-WATER MARSH—UFE 

FORMS. 

The vegetation of the treeless marshes is exposed to certain condi- 

tions which, in the palustrine forest, can greatly affect, only the large 

woody plants and the epiphytes. These are— 

1. The direct heat and light of the sun, as opposed to diffused light 

and radiated heat. 

2. The unbroken mechanical and physiological action <>1'air currents. 



CONTR r NAT. HE Kb., -;<)[ . v PLATE LXXI7. 



con \ R. rjA :. M;. A [ F i_:< x v. 

T| 
m 

m 

u 
m 

n 

o 

z 

z 

ni 

O 

C 

 i 

% 

m 

u 

co 

<s. 

> 

O 
> 

H 

X 

{— 
> 

rr 

O1 

c 

C 

z 

c 



LIFE CONDITION'S IX THE FRESH-WATER MARSH. 441 

Other important life factors arc— 

.'i. Abundant precipitation and atmospheric humidity, as through- 

out the region. 

-t. A soil containing abundant moislure, and abundant nitrogenous 

matter, but relatively cold, poor in oxygen, and probably more or 

less acid. 

This exposure to direct light, and the accompanying and resulting 

heat, as well as to the drying effect of the wind, creates a tendency to 

Fj<;, S4. —CtffM'nm crtfthrorhtzon alun^r tLo Dismal Swamp (TauaL. 

excessive transpiration I rum t he foliage. The coldness, and doubtless 

acidity, of the substratum. moreover, reduces ihe power of the roots 

to absorb water, although so abundant in the soil. Therefore it is 

not surprising that the vegetation of t lie fresh-water marshes, like 

that of tho salt marshes, exhibits in a certain degree those peculiari- 

ties which are often termed " xerophylic." Indeed, there is but one 

important point of difference between t he environment of t he fresh- 

water marsh vegetation and that of the salt marsh, the absence in the 

former of any considerable amount of sodium chloride in the soil and 
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water. But as that is one of the most effective agents in the develop- 

ment of adaptations against excessive transpiration in salt-marsh 

plants, the xerophytic quality is naturally much less marked in the veg- 

etation of fresh-water marshes. 

In the Fresh-Water Marsh formation it is principally the reed-like 

monocotyledons which exhibit adaptations that can he regarded as 

protective against excessive transpiration and too intense light. The 

position of the exposed leaf surface is chiefly concerned. The leaves 

are often isolateral; they are usually orthotropic (vertical) or nearly 

so; the margins are sometimes involute (Cladium, Kynchospora, 

and numerous other sedges and many of the grasses), or the leaf is 

even terete (species of Juncus); and in several cases, e. g., Iris, 

AcoruSj Xyris, Typha, the leaves are equitant, with edges opposed 

to the greatest number of incident rays. The cuticle is often consid- 

erably thickened. Hairy or waxy coverings, on the other hand, are 

either wanting or so little developed as to be of slight protective 

value. Neither the possession of leathery leaves with shining upper 

surface nor of water-storage tissue (succulency) are characteristic of 

this formation. 

The remainder of the Fresh-Water Marsh vegetation exhibits lit- 

tle or no xerophytio structure. It is, indeed, for the most part 

markedly hygrophile. The tall, reed-like plants afford the smaller 

forms considerable shelter from sun and wind, so that the majority of 

them require no other protection against excessive transpiration. A 

result of that exposure to the direct mechanical action of the wind to 

which the vegetation of the larger marshes, unsheltered by tall woody 

plants, is subjected is the development of much strengthening tissue 

(stereome), noticeable especially in the stems and leaves of many of 

the sedges, grasses, and rushes. 

The marsh vegetation is established upon a watery, incoherent soil 

which would afford but a precarious footing to the plants were not 

most of them especially fitted to hold themselves in place by their 

strong, creeping, in many cases branching, rootstocks. This is con- 

spicuous, as in the salt marsh formation, in the case of tall, heavy 

plants like Typha latifolfa, Krianf-htts .sacrharoides, Scirptts cyperinux, 

S. lartistris, Cladium rffu.s'uniy etc. The richness of the substratum 

in organic matter permits a dense, luxuriant, plant covering, and thus 

the danger to the individual plant of beint? uprooted is reduced to a 

minimum. Some of the lower growing plants, being less liable to this 

danger, have thick, comparatively short rootstocks, which are better 

adapted to the storage of reserve food than to soil binding. Such are 

Acorns rxtiatnh.s, Peltand rn ntnjitiicu, Poidederia cot'dafa, /W.s ca.ro- 

Ihiiana. Cicufa maeulaia has a cluster of fleshy, dahlia-like roots. 

Water eon tains of course a smaller percentage of free oxygen 

than does the atmosphere. Consequently a soil rich in water is rela- 

tively poor in free oxygen, and all the more so if the soil is acid. 
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Now, oxygen, as we know, is necessary to the roots, as to all other 

organs of the plant, furnishing energy for the carrying on of their 

vital processes. We have seen that the knees of the bald cypress 

possibly supply the roots of that tree with oxygen which they obtain 

from the air ami transmit through their open, spongy cortex. A 

similar function is probably performed in various herbaceous marsh 

plants by the soft, open tissue which often forms a thickening near 

the base of the stem (or rather, just above the surface of the water 

or the watery soil) to which Schenck1 has given the name aerenchyma. 

This spongy, aerating tissue, usually bright white in color, is 

developed in the cortex and soon ruptures the epidermis, usually 

first breaking through longitudinal fissures. Although analogous to 

cork in its point of origin true aerenchyma consists of delicate 

parenchyma with thin, nonsuberized walls, and contains, when fully 

developed, numerous large intercellular spaces. It is particularly 

noticeable in this region in species of the three related orders, 

Lythraeeae {Devotion rerliciliatn.s)^ Melastomaceae (Rhe.rio rir/jin- 

iea), and Onagraceae (Ludtriyut linear is). South of the Dismal 

Swamp region, in the latitude of Cape Ilatteras, occur other species 

which develop aerenchyma, i. e., Rhe.riu tjlabelhf, hudtvigia pilosa, 

and L. f/htndtdoso. In fjutltciyia U near is, however, most of the 

thickening tissue, at least toward the end of the growing season, and 

in L. pilosa all of it above the very base of the stem, is suberized, 

and therefore not true aerenchvma. 1 

AyUATtC VEGETATION. 

■ The true water plants of t lie region were not studied with the same 

care as was bestowed upon other formations, because with this part 

of the plant covering the problem which was kept chiefly in view 

during the progress of the survey does not especially concern itself, 

and because an exhaustive ecological investigation of the aquatic 

flora of a region demands much more time than could be devoted to 

it in this case. Consequently only a superficial description of this 

interesting formation is possible here, and the lower forms, algae, 

etc., are not treated. 

This, unlike most of the other format ions, presents no clearly defined 

associations corresponding to topographical conditions. On the con- 

trary, the distribution of aquatic plants seems to be largely deter- 

mined by the accidents of dissemination, so that in this pond one 

species or life form, in that another, may happen to predominate. 

Therefore it has seemed most expedient to present a general view of 

the aquatic vegetation of the entire region without attempting to sub- 

11?ber das Atrenchym. ein dem Kork homologes Gewebe oei Sumpfpflanzen; 

Jahrb. fur wissenschaft. Botanik, vol. 20, pp. ">^6 to 174. t, 23 to (1889). Also 

Goebel, Wasserpflanzeii: Biolog. Schild. Theil 3. pp. to 266 (1891). 

•See J. Schrenk, Bull. Torr, Bot. Club. vol. Hi, pp. to 33H. pis. 9o to UT (1889). 
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divide the formation, and to follow this with a classification of the 

ecological forms. These, like the systematic forms (as to genera and 

families), are, without exception, such as are widely distributed over 

the face of the globe. 

COMPOSITION AND PHYShHiNOMV. 

The greater part of the aquatic vegetation occupies bayous, ponds, 

and ditches, where the current is very feeble or none is perceptible. 

Philolria caiiadensis was the only truly aquatic embryophyte which 

was observed to grow in the channel of the larger streams. 

MyriophyUurn helerophyllinti and CustaUa odonda are two of the 

most abundant and characteristic water plants of the region, and are 

often associated, especially in the numerous shallow pools which occur 

in the open marsh land that borders the Dismal Swamp on the north. 

The water lily is especially common, covering the surface of ponds 

.with its shining leaves and handsome white flowers. Both species 

have strong rhizomes that creep in the mud at the bottom. But, while 

the stout brittle stems of the Myriophyllum, often over 1 meter (40 

inches) long, rise above the surface of the water, Castalia usually 

sends up its petioles and pedicels only so far that the fully developed 

leaves and flowers float upon the surface. In Myriophylhim hetero- 

phyllum the upper part of the stem, often to a length of 2 decimeters 

(over 6 inches), is emersed and bears simple, entire, or merely serrate 

leaves, which are sharply differentiated from the finely divided sub- 

mersed ones. Both Castalia and Myriophyllum prefer water that is 

exposed, at least for some hours of the day, to direct sunlight. 

Nymphaea (idvend, which is sometimes terrestrial and then enters 

the Reed Marsh formation, is often aquatic, with the habit of Castalia. 

The handsome yellow lotus (Nehimbo luiea) was observed only near 

Edenton, X. C., where it covered densely a shallow bayou opening 

into Albemarle Sound. The great orbicular, peltate leaves either 

float upon the surface of the water or are lifted considerably above 

it upon elongated petioles. The pale yellow flowers are likewise 

lifted above the surface. Growing among the petioles and pedicels of 

Nelumbo were great quantities of free-swimming Spirodela }wlyrhisa, 

which in other quiet waters of the region sometimes grows in nearly 

pure association, spreading a sheet of green over the surface. 

Almost as important as Castalia and Myriophyllum are species of 

Utricularia, notably U. purpurea and U. injiata, which are also plants 

that grow best where their floating or emersed portion is exposed to 

the sun's rays, £7. purpurea is most abundant in ditches in the open 

part of the Dismal Swamp, where it associates with Casialu ( odor at a 

or, in the recesses of the morass, with Sphtujnutn cunpidatum plumo- 

sum forma serraht, and S. kearneyi. It often grows i n such great quan- 

tity as to obstruct navigation in the smaller canals by pole, paddle, or 

wheel. The masses of stems ami leaves, with innumerable swim blad- 
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ders, float just beneath the surface of the water, unattached to the 

bottom, and send up into the air peduncles bearing numerous small 

purple flowers. U. hiflafa, on the other hand, inhabits open ponds 

outside the palustrine forest, where it is often accompanied by Calli- 

triche heterophytla. The inflated petioles of its uppermost whorl of 

leaves form a small buoy, which floats upon the surface and enables 

the summit of the stem, with its raceme of bright yellow flowers, to 

develop outside the water. The submersed leaves are provided with 

numerous bladders. 

The hepatic Riccia jtuitans is a common plant of the region, often 

growing terrestrially, even in moist corn fields, but also occurring in 

an aquatic form, which floats just beneath the surface of ponds. 

Istmrdia (Ludwigia) palusfris and Juncus re pens are likewise often 

terrestrial marsh plants, but sometimes grow in shallow water, where 

only their uppermost leaves reach the surface. The difference between 

the terrestrial and aquatic forms of Juncus repent is striking.1 The 

former has short creeping stems, with short internodes and leaves, 

often makes a veritable sod, as on the margin of Lake Drummond, 

and flowers profusely. The water form develops greatly elongated 

internodes and longer leaves, and apparently does not produce flowers. 

It sometimes grows in water .'} decimeters (1 foot) deep. 

The species of Sphagnum, S. ruftpkUdmn plumosutn forma serrata 

and ti. kearneyi, already mentioned as associating with Utricularia 

purpurea in the waters of the ditches in the Dismal Swamp, are there 

the most abundant of the aquatic plants. Their stems, usually 3 to 

6 decimeters (I to 2 feet) long, often become detached, and seem to 

grow equally well when floating freely. Either they are wholly sub- 

mersed or the uppermost port ion is emersed. The foliage is very pale, 

especially upon the submersed portion. 

Inhabiting the cold water of ditches in the heart of the Dismal 

Swamp, where the amount of direct sunlight which reaches the surface 

of the water is small or none, are Potamogeton lonchiies, with stems 

rooting in the mud at the bottom and with its firm, rather large, 

uppermost leaves floating, and Hparganiuw andvorUidum^ likewise 

rooted in the substratum, while the upper part of the stem, bearing 

the uppermost leaves and the inflorescence, rises into the air. 

ADAPTATIONS To KXV1RONMKNT. 

The characteristic aquatic plants of the Dismal Swamp region may 

be ecologically classified as follows: ' 

t. Submersed: 

(ff) Freely floating (near the surface I: Vtriculariu spp. (flowering peduncles 

emersed); Riccia fluitans. 

(b) Attached to the bottom: 17/Hotria wtHtttlemrix (always submersed); Spftag- 

1 See Holm, Bull. Torr. Bot. Club, vol. 20, p, (1S99). 

■ Following roughly the classification used by Schenck, Biologie der Waaserge- 

waehse. 
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num. kearneyi and S. cuspicUttum phnnomnn forma serrata (often submersed); 

Callitriehe heterojihylla, Jmicux repeus, and Isnardia palnstris (sometimes 

submersed). 

2. Floating upon the surface. 

(a) Freely: Spirodela polyrhha. 

(ft) Attached to the bottom, uppermost leaves floating: 

Flowers floating—Castatia odorata, Xymphuea a<iretm (usually). 

Flowers usually emersed—A'dumbo lit tea, Potamogeton kmch itcs. 

Flowers submersed—Callitriehe hrierophyHa (usually). 

a. Rising above the surface, attached to the bottom: Spnrgauivm oitdrncbidnvi 

and Myriophyllum heterophyllum (the uppermost flower-bearing portion of the 

stem emersed). 

The general characteristics of aquatic plants are much the same the 

world over, and have been so often described that a detailed account 

of them here would be superfluous. 

The root system is usually comparatively little developed, since 

water plants absorb most of their fluid nutriment directly through the 

foliage. In the freely swimming forms the roots reach their minimum 

development, being entirely aborted in some cases, while in larger 

plants that are attached to the bottom there is a greater production 

of mostly simple roots, which are perhaps chiefly used as holdfasts. 

The stems in the latter group usually creep at some distance over 

the bottom as rhizomes, sending down roots into the soil before rising 

toward the surface. That portion of the stem which ascends through 

the water is most frequently slender and branching. The rootstock 

is sometimes thickened and serves for the storage of reserve food, 

especially in the Nyniphaeaceae. 

The submersed leaves are usually either elongated, narrow, and 

flexuous (Philotria canadeiisis, Juncus repeiis, Spa rganium andro- 

cladwm), or finely divided with filiform segments {MyHophyllum 

heterophyllum, Utrivularia spp.); and, in Ctricularia, provided with 

insectivorous bladders. They are always thin and delicate, wilting 

rapidly when exposed to the air. The floating leaves are more often 

broad (Potamogeton lonchites, jV(jmphaea adrnui)y often orbicular, 

or nearly so, and peltate (Nelumbo, Castalia), and with an ombro- 

phobous (water-shedding) upper surface. Peculiarly specialized are 

the floating leaves of Utrirularia inflata, mentioned above. 

In anatomical structure water plants are chiefly remarkable for the 

feeble development of certain elements which are strongly developed 

in most land plants. In the stem the mestome bundles are small, and 

are grouped together in a central cylinder with the vessels few and 

but slightly or not at all lignifled. Large laeunes, which probably 

serve as an aerating apparatus, are present. Mechanical strengthen- 

ing tissue is in most rases wanting. 

Submersed leaves usually have few or no stomata, chlorophyll tissue 

of the spongy type (no palisade), epidermis without hairs, its cell 

walls not thickened, the radial walls usually undulate and the cells 

often containing chlorophyll. In short, there is a total lack of pro- 

vision against excessive transpiration, and this explains the rapidity 
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with which submerged aquatics wilt when removed from the water. 

The floating leaves are better protected, possessing stomata (on the 

upper surface only); a thicker-walled epidermis; often true palisade; 

and sometimes a dense covering of papillae (e. g., Nelumbo), which 

causes water to roll off the surface without wetting it. In aquatics 

of this class a t ranspiration current, is maintained from the roots to the 

leaf surfaces. Large floating leaves are, moreover, provided with more 

or less mechanical strengthening tissue and with large intercellular 

spaces near the lower surface which serve as swim-bladders, cooperat- 

ing with the water-shedding papillae in keeping the leaf afloat upon 

the surface and the layer of palisade always horizontal and opposed 

to the light rays. 

The flowers of embryophytic water plants in most cases either are 

emersed or float upon the surface. 

PHYTOGEOGRAPHICAL AFFINITIES OF THE FLORA. 

The factor in the physical environment of plants and animals which 

exerts the largest control over their geographical distribution is tem- 

perature. It is the sum total of effective temperatures (above 0s C.) 

received during the period of greatest vital activity, the "growing 

season," that seems to determine the polar or the upward limit beyond 

which a given organism can not successfully maintain itself against the 

stress of its physical or biological environment. Hence it is the sum 

of effective temperatures which fixes the limits, polar in point of lati- 

tude, upward in point of altitude, of the great, life zones. These zones 

in North America, as now often recognized,1 are as follows: 

1. Boreal Region. 

(a) Arc tic-Alpine zone. 

\b) Hudsonian zone. 

(c) Canadian zone. 

3. Austral Region. 

(d) Transition zone. 

(«) Upper Austral zone Carolinian area. 

f Upper So nor an area. 

(/) Lower Austral zone { Anstroriparian area. 

' Lower Sonoran area. 

3. Tropical Region. 

Another factor which in greal measure controls the distribution of 

life on the surface of the globe is water. The quantity of atmospheric 

humidity and of rainfall is next in importance to that of heat in deter- 

mining the distribution of plants, and, less directly, of animals. We 

have, therefore, a division of the Lower Austral life zone into two 

areas—an eastern or humid, the Austroriparian area; and a western 

or dry, the Lower Sonoran area. The actual difference in quantity 

of rainfall which fixes the dividing line between these two areas has 

not yet been ascertained. They are even more strikingly different 

1 Merriara, C. H., Year look U. S. Dept. Agr. for 1894, pp. 203 to 214 (139.}); and 

Ball. Div. Biolog. Stir v., U. S. Dept. Agr., No. 10, pp. 18 to 53 (1898), 
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ecologically than in their systematic forms, the humid area being 

heavily forested, while the dry Lower Sonoran area is destitute of 

forest in the strict sense of th«i term. 

POSITION IN THE LIFE ZONES OF NORTH AMERICA. 

The south eastern corner of Virginia, including the Great Dismal 

Swamp, constitutes the northeastern termination of the Austro- 

riparian Area. Here this area covers but a limited tract which does 

not greatly exceed the bounds of the Dismal Swamp region. It is the 

low elevation of this strip of sandy coastal plain and its neighborhood 

to the ocean that permits the presence of Austroriparian flora, while 

not far westward, with a comparatively only slight increase of alti- 

tude, the Austroriparian element becomes subordinated to the Caro- 

linian (Upper Austral), which prevails throughout the hilly middle 

country or Piedmont region of Virginia, the Carolina*, and Georgia, 

as well as in the greater part of Maryland, Delaware, and New Jer- 

sey. This transition from the Lower to the Upper Austral zone is 

probably induced as much by increasing distance from the sea, with 

its tempering influence upon the climate, as by the relatively insig- 

nificant increase in the elevation of the land. 

Farther southward the width of the Austorriparian belt constantly 

increases. In North Carolina it covers nearlv one third the total area 

of the State, while fully half of South Carolina and Georgia and the 

whole of Florida, excepting the extreme southern (tropical) portion, 

belong to this zone.1 

AUSTRORIPARIAN PLANTS REACHING THEIR NORTHERN LIMIT IN THE 

DISMAL SWAMP REOION. 

Not a few species of plants which belong properly to the Lower 

Austral zone range, in gradually decreasing number of forms and 

individuals, north of the mouth of Chesapeake Bay. Nevertheless, as 

a whole, or, better speaking, as the predominant floral element, the 

Austroriparian flora finds there its northeastern limit. Conversely, 

many of the species that inhabit the Dismal Swamp are most; abundant 

in and characteristic of the Upper Austral zone (Carolinian area), and 

some even belong to the Transition zone. But the most conspicuous 

and abundant species, such as contribute largely to the physiognomy 

1 The limits of this area are defined by Dr. Merriam (Bull, Div. Biol. Snrv.. TT. S. 

Dept. Agr. No. 10, p. 41) as follows: '' The *\ustr<>ripa ri<in area occupies the 

greater part of the South Atlantic and Gulf States. Beginning near the mouth 

of Chesapeake Bay, it crosses more than half of Virginia, North and South Caro- 

lina, Georgia, Florida, Alabama, the whole of Mississippi and Louisiana, eastern 

Texas, nearly all of Indian Territory, more than half of Arkansas, southern Mis- 

souri , southern Illinois, the extreme southwestern corner of Indiana, and the 

bottom lands of western Kentucky and Tennessee." It does not seem proper that 

so much of Virginia and North Carolina should be included in the Lower Austral 

zone. Certainly the flora of all but the most eastern portion of Virginia is pre- 

dominantly < arolinian rather than Austroriparian. 
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of the vegetation, are properly Austroriparian plants. Among these 

"character plants" are a considerable number which do not extend 

north of the Dismal Swamp region, namely: 

Pinttx paluMris. Zait thoxylum clava-her cults, 

* Eriaiithu* saccharoidt's. Jatrvpha stimulosa. 

*Panicum gibbum.1 Berchemia scantierih. 

*Uuiola paniculata, Cornus strict a, 

Arundinaria macroxperma. Nyfuut aquatica. 

*Cyperns haspan. Xyssa btflora. 

*Fimbristylis spadicea. Lcucothoe a.xillarut. 

Cladium effusmn. *Pieris nitida. 

Carex verrucosa. St y rax yra n d if alia. 

*Tillandsia usneoides. ~ Fraxinux cttrolinimva. 

Atamosco (Zephyrauth.es) ataniaaco. Gelsetnmm semperviretts. 

Qwrcus laurifolia. Callicarpa americana,] 

*(Juerci(s virginiamt. *Phymlia viscoaa. 

Clematis crispa4 Bignonia crueigera.] 

Persea borbonia. *Eupatormm capillifolium. 

Per sea pubesce ns. *Borrichia f rut e seen*. 

*Deeumaria barbara.1 

Those species whose names are preceded by an asterisk (*) are not 

confined to the Lower Austral zone, but extend southward into the 

tropical region. A complete list of the species which are known to 

reach their northern limit in the Dismal Swamp region is given in 

the table of northern limits of Austroriparian species, which will be 

found at the end of this chapter. 

PLANTS REACHING THEIR SOUTHERN LIMIT IN THE DISMAL SWAMP 

REGION. 

Besides the Lower Austral element which dominates the flora of 

this region and the large number of Upper Austral species, there are 

a number of plants which apparently here reach their southern limit, 

at least in the Coastal plain. These belong to three categories: (1) 

Strand plants hardly to be reckoned to any of the life zones; (2) 

mostly palustrine species, chiefly of boreal origin, to which the cold, 

wet soil of the swamps offers a congenial environment; and (3) non- 

palustrine species, which are either of the Transition zone or of 

both that and the Upper Austral. A prefixed (*} indicates that the 

species reaches its actual austral limit in point of latitude, irrespective 

of altitude, in the Dismal Swamp region. 

1. STRAND PLANTS. 

*Ammophda arenaria.2 *Ammodenia peploides. 

* Fextuca rubra.* Uudsonia tomentosa. 

* Lechea maritinui.* 

1 Occurs sparingly in mountain valleys in eastern Tennessee. 

* Ranges several miles south of Virginia Beach and perhaps into North Carolina. 

% The var. glanceseeas Hack, occurs in central Tennessee. 

4 Accredited by Watson to Georgia, but this requires confirmation. 
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3. PA LUSTRINE SPECIES. 

Dry op teris (Aspidi u vi)spi n uloxa dilataia, *Carex caneacevx. 

Panicularia (Glycerin) brctchyphylla. (Jaulthevict procumbens. 

* Panicularia obtusa, *Utrieuiaria cknidt'stina. 

Panicularia paUida. 

3. NOXPAI iUSTKINE SPECIES. 

Carer costeilata. Pote.ntilla puniila. 

Juncoidex (Luzula) pilosum. Agrimonia striata. 

Cypripedmm acaulv, Valeriauella cheiiopodif alia. 

Salix ftuviatilix (longifolia). 

NORTHERN LIMITS OF AUSTRORIPARIAN PLANTS REACHING THE 

DISMAL SWAMP REGION. 

The following tables give the northern limit of most of the charac- 

teristic species belonging to the Coastal plain or Austroriparian area, 

which extend northward along or near the coast as far as the south- 

ern border of North Carolina or farther. In some cases there is room 

for doubt as to whether the species is really of Austroriparian rather 

than of Carolinian origin. But the great majority of the species tabu- 

lated unquestionably reach their greatest development and widest 

distribution in the former zone. 

A number of signs are used in order to denote the further distribu- 

tion of the given species. Thus an asterisk (*) indicates that the 

species so designated also extends into the Tropical Zone, or at least 

into subtropical parts of Mexico or the West Indies. A dagger (f) is 

appended to the names of species which range northward in the 

Mississippi Valley to latitude 36° or farther. A double dagger (J) 

denotes a strand plant. Species of that formation usually have a wider 

range than is embraced within the limits of a single life zone. Species 

indicated in the columns of the table by a cross (X) are definitely 

known to extend northward to the latitude given. In almost every 

case such record of northward range is based upon the examination 

of reasonably authentic specimens. A query (?) in one of the columns, 

opposite the name, indicates that the species is reported to range thus 

far northward, but is not certainly known to do so. A number of 

these Austroriparian plants also occur in more or less limited areas 

in the midst of the Carolinian, or even of the Alleghanian (Transition) 

zones, chiefly in the Appalachian area, or farther west. Such stations 

are to be regarded as outposts of the main Austroriparian flora, for 

which local conditions of climate or soil exposure (or of both) are 

responsible.1 

1 See Kearney, The Lower Austral element in the flora of the southern Appa- 

lachian region, Science, n. ser., vol. 12, p. 830 (1900). 



NORTHERN LIMIT OF SPECIES 

Northern limit of species. 

Naiuy of wpecirs. 

Y ;s 

% L 

s" a 

3 "o 

® O. 
^ 
P . 3 

-4-9 +3 
■i-H ' I"" 

j \3 

% 
#- 

a 

© 
m-* v 

ca 
. i 

u 

% 

o' 

& 

OJ 

-u 
■H 
■U 

T 

aj 

> 

Q 

%: 

J 

d 

> 

o 

% 

"O 
fl 

„ ^ 

Ljyt'ojwrtrMnt a^virrrtrmf/ffl L     

Lycopodium caroiinimntm L      

rwMt.y Mill    

Piniut serot nin Mx   . _     

Pinwt taeda L     

Taxodtum distichum L  .,..   

Chamaecyparts thyoidea (L.) B. W. P    

Triglochin striata (L.) Ruiz & Pav *  

Sagittaria lancifolta Ij.*.     

Sag-ittaria mdtufata (L. > Burhenau  

Sag it tar ia terrs S+ Wats ....   

Kriimthus compactvft Nash    

Kt ianthus cow tortun Ell   .  

Erifiiithws saccharvides Mx  

Mauifntris rugosa (Nutt ) Kuiltze    

Andropoyon art/prat'itx Schlllt. +    

Andropogon giomeratus {Walt.) B S. P  

Andropogon tetrustachyun EH   

Paspalum compresaum (8w.) Nees*  

Paspalum jioridanum Mx   

Pa&palum membranaceum Walt.   

Paspalum pa&paloid*>s (Mx.) S^ribner  

Paxpalum praecox Walt     

/Vi,v/7a/w»i pwrpum^T?^ Ell   ... 

A Htphicarpon amvhicnrpitn ; Pursh) Nash_ _ 

Aufltaenantia villom Bt auv     

St/u theri&ntct serotinum Wait  ,   

Panicttm amaiiim Ell         

Pfoiicum amarum minus Vasey & Scribn 

Panimm august iffdiuni Ell      

Pauicum cilintum Ell      

Pan-ieunt cotiuubianunt Scribner   

Pnnicum dimtariuidea Carpenter     

Pan irum yiohum Ell    

Pauicum hians Ell. t_          

J\tnicum lanngiufmum Ell   

Ptuticum longifoUum Torr.   

Panicxtm nashianum Srrtlmer         

l*anicum ?ieurtinthnm (Jriseb   

Pauicum paueiflariim Ell        _ 

Panicum. smbrtusculum Ell    

x 

x 

X I 

X 

X 
V 

X 

X 

X 

-, . i 

X 

Panicimi sphat/nicola Nash    ... 

Panicuvt vermtco&nm Muhl      

iViiirfcum viscidum Ell. r        

Oplisntentis &etari\t$ (L*am.) Nash .. 

Cnavtochloa perennix (Curtis I Bicknoll   

Chfwtovhloa imberbis perennis (Hall) Surihn. & 

Merrill    ...  

(Jntrhrus incerfatst M. A. Curtis.      

(Jpnchrtts tribuioidvs    

Hofttidacvnchrus ht'xandrus (Roeuu it S<-hiilt.) 

Britton   < i 

Hifflrochioa jftitituns (Mx. i Nash .. _      .... 

Zizaniopais itiilittwa (Mi, i Doell & Asrhers... .... ... 

Phalnris iawt Walt.       

Aristida lanata, Poir           

Aristida stricta Mm   ..    

Ari&tida virgatn Trin    x 

Mnhienbergkt ftiipes M A. Curtis   

Sporobolns junceus (Mx.) Kuntli       x 

JSporobotits virginicux (L.) Knnth * ,   

Agroxtis altissima {Walt.) TiK'kerm  ... 

Aynwtifi eiiiottiana SclmlLt. ^     

Pan thou in sericea Nutt    ... 

CfiMptdoxus tiromaticUH (Walt-} Sf/rilm^r    

Chtoris petraea&w.*  . ... 

Gprnnopogon nrnbitjuuft (Mx.) S. P ..   . . 
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Northern limit of specie*—Con tinned. 
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Northern limit of species—Continued, 

Name of 
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Northern limit of species—Continued. 
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Northern limit of ftpccics—Continued. 

Name of specius. 
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Jusftiaca dwurreits (WaltJ DC, +   _ .,. 

Jussiaea grandiflora Mx .    

f hjnotfir.ra humifusn Nut 11     

l*roserpi tiara pectinata Lam      

Myriopfir/flurti pintiatum l Walt. > B. S. V. *+.  

Arfiiiti apihfysa L, +     ..... 

Lifaeojisift iiiii'ata {Mx ) Greene  

Eryngium virgin ianum Limi  ...... 

PtilimniHm cttpillarvum iMs.l Hollk'k   

llydrovotyle ranbyi Coult, & Rose   

Hifdrocuttfle vert iaitlata ThuTib     

Orutrllti asiatica (L.) Urban *   

Comiu# stricta Lam      

aqitntica I>. t    . .. 

Nyssa hiflorn Walt -     

Dendrium hxixifolium (Berg.) Desv    

Kahnia h irauta Walt       

Leiuothor axil If iris (Lam, t D, Don  

Leucothoe racvmofta (LJ A. Uraiy      

Pa ris mariaiia (L.) Bonth, & Hook.  ....... 

ii^ris nitidfi (Bartr ) Benth & Hook. *  . 

Zt>ni>bin ettN&inrfulia- (Willtl.) Polliml.   

Xolixma folio&iflora (Mx/) Hmall  ... 

(ttssacia du mosa h irhdta (A i t.) A. (t ra y .. 

liatoden<lrtni urboreum (Mitrsh. > Nutt. + . 

1'itrf iiiittm cras&ifoltunt Andr.  .... 

\'turi nium virgatum Ait,.   . 

I'accininm virgatum temrUum (Ait.) A, (4ray . 

Pyxidanth^ra i>arbulata Mx _.    

Hot ton in in flat a Ell     _. . 

Ihnnefia lycioidea (L,) Per8, + .     

Mymplftcott tiiictftria (L.) J/ H6r     . 

Sty rax (ttttiricttttct Larn      .... ,T,, 

Sttffaj' grand ifolifi Ait   

sfjfva:r pulverulent a Mx      . 

Fraxinmt caroliniana Mill.*    

Onhtanthii# amen'rattiix (L.} Bontli. & Hook   

fi'elwitiiuttt n<*mprri'ireHu (L.) Alt. f   . 

("f/iiortonum mitreota (L.) Britain.*  . 

Cyiioetoniitn sessilifbtium {Walt.) Gmel  

/Uritfpremum pmcumtww* 1j.4'+    

StiblNititr anfpifttifolia (Mx. ) Brittont  

Sabbatia brachinta Ell        

Sabbatia caty<:iua (Lam.) Holler*   

Sfibluttia cawpanuJata (L. i Torr*     

Sabbaiid dodecandra (L.) B S.P   

JSahtHplin Elliott it Stcud      

Sabt>dtia lanceolata (Walt) Torr. & Gr  

Sabbatia pauiruluta (Mx.) Phirsh  
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Northern limit of Kpccies— Continued. 

Namo of species. 
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ftmfiana elliotlii ( hapm . ,  

(Jentiana porphyrio ,T. F. Ginolin   — 

Bartonia vvrna (Mx.) Muhl ....   

Lvnmanth^Tii^i ftqitatictnn (Walt.) Brit ton     

Amsonia an fputt ifolia Mx       

lYrtcJifioflpcrHUfm diffann# (Walt.) A.Gray  

Asclepiasamph\ricnuli& Mx      

Aaclrpias lanccolata Walt   -    

Asclepias rub) a L  - - — — 

Asclepias toiui'titosa Ell.-     — 

Cynanchum pahtxtrv (Pursh) Ht>llor     

Vincetojrirmn randinvitsi# (Jao<|.) Britton   — 

Vinct tojricuin {jatiocarpon Wult.t      

Vincetwrirttm hirsnhutt |Mx,) Brit ton    

Vincetttjeicmn sutwro&nm (L.) Brittoil.    

Diehondra vrolmdacva (L,f,) Britton*  

JJrevwritt afpatiica (Walt,) A* Gray4 . .     

Jireweria humistrata (Walt.) A. Gray     

Rmtwriapirh'vringii (M. A. Ourtift) A Gray   - 

Ipomora sayittata Ca v.*  -  

Namft tpiadrivnhris (Walt.) Kuntz©.   

Verbena c*i rotininnu Mx  

Lip pi a nodi flora. <L.) Mx.*t 
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Callirarpaamvrirana L 

Tewwinnt nntthii Kearney — 

7i*ichostenta linear? Nutt.....     — 

Phy&osteyia dmticidata (Ait.) Britton  

Afat.'bridm pnlrhra Ell       

CUnopodimn wirolinianum <Swr^t) Hellor 

jMv&Qxpharmni rutfomtm (L-) Pollard —,— 

KoelUa arista to (Mlchx.) Kmitzu  

Koi'llia hfffisnpifolia (Botith.) Britton . . 

PhystaH* anipdata L *t —  .    

Phynalia visi'ttftu Ij.*    

Monnit>ra arnmimtta (Walt.) Kimtzo      

Monnicra car<*liniana (Walt.) Kuutzo_.   

Monnirra monni*ra (L.) Britton *     

(iratiola pilotta Mx.   , -  

(irn fit da- stpltarrtHU t rpa Ell *      

Micron fftpmutn m irrantht'ittGidrs (Nutt.) Wottwt.* 

Micranflirttntm i>rbictdntnm Mx    

fiuchiu rn vlimtjittaftw     

lU'rardia iinifaiia- Niitt.    ,    _.__ 

Schwaiht'd am rrirana L         

Utrii'idario birtnraljtimi      

Utrividarin jihrosa Walt _    

Utricutaria junrva Vahl* -        

Ufrirtdat'ia utthuiata L ^       . . 

Pinf/itit'tda ftatior Mx,        

J>i)t<ptit,ida futrtt Walt . -      ....  

Bitfttonitt rrncifjrrtt. L, t     _., - 

IHnufhrra tivaftr Walt        

Cld*'idaudia tniifbtra     

Diadtii ii i fs Walti     .. 

Dim!in rirfiittiaita Ij  — .... ...     

iritliuin hispultdnut Mx    —   

frnliutn tiiwtttrinm JiUfotittm Wie^aml     

Vihwmntn nu*lh' Mx     . 

Vihtrrmi m « ad it at Fj       . 

Vibnrtntttt itfuavitutu Walt        

MeiotttHa pfinhtiali^    

amor a a. Mx,..,   , .. —    

Lohrtia atnorna tjhntdnUfrra A. Gray     

Lobelia canht/i A. (iray       

LnbfUa <fjUtnd\th>$a Walt,        

IjdwIinpahuUmt Nutt...      

SitiHax vnrotiniana (Walt.) 1 tai-f     

^iabalun rhtfttfus (Mx.) IK> _ _    

Im frutrurf iat Jj. { .         

Jva imhriraiit Wiilt, i         

I~rrtlotiia■ afigophtdhr Mx     

J*J!eph(uih*pi*s u ttdit!nx A. Gray    

Ketvrolvpis ntiijfant i Walt.) Pi»rt**f..    

JSupittorinm aromaticum L  . ..   
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NORTHERN LIMIT OF SPECIES. 457 

Nor (her it limit of tqxxiett—Continued, 

Name of specie#. 

Eupatorium mpillifolium (Lam.) Small *   

Eupotorium coronopifolium Wiilri  

Eupatorium limarifolium WuH   

Eupatorium leucolepi# Torr.& Or   

Eupa toriurn pinnatifidum Ell    ,   

Eupatoritim rofundifotium L    

Eupatorium svmiserratum DC    

Eupatorium wrotinurtt Mx 1    

Eupatorium torreyanum Short t   

Eupittorium verbeitaf1 folium Mx    

jMchmria elcgans (Walt.) KuntE**   

J^tciiiarifigramiitifnlia ^Walt.) Kuntzc  

1 .act tt aria gvatninifoliapitofta (Ait.) Br it toil.  

Lacinaria tanuifolia (Nut-t,) KiintiCu  . . 

THlisa odoratissima (Walt,) Cass    . 

Tritisa pan icidata (Walt.) Cass   

Carpkephoms Iwllittifoliws (Mx,) Torr* & (ii    

Carphvphurus iomcntoms (MxO Torr. & Gr  

He.terotheva mihajciiiaris (Lx%m ) Britton * .... 

Chryxopsis grant inifolia (Mx.) N utt   

Ckrysop&i# viarinmi (L.) Nutt  

Chrysopsi# pifosa (Walt*) Britton . -   

Chondrophora nudata (Mx.) Britton    

Holiday** cfliottii Torr, & Gr   

Sofidayo fi&tutosa Mill     

Solidago petiolarix Alt, t         

tiotidayo puhemdapuivcruh*nta (Xutt.) Cliapui ,,, 

Soli da yo stricta Alt, *  

Sulidagtt hndifitlia E1I__,   

Euthnm ia Carolinian a (L-1 +   

Si'ricttcarjms hifoliatus (Walt.) Porter  

Aster conrolor L      

jdsfer coridifolius Mx    

Aster ijrac.itin Nutt . _    

Aster paludosus Ait.*__    

Aster purpuratufi Ne;?s _. ^... ,..     

Aster stjuarrosus Walt   

Aster tcnuifolttts L.J      

Erigeron qvercifolius Lam     

Eriijeron ntrfiifs (L.) Torr. & Gr_   

Dfwllingcria humitis (Willd.) Britton    

Baccharis angustifolia Mx   

Bacvharin glomentliflora Pers . .   

Hacchari» 7ia i im ifoli'a L, i   

Pluchea camphorata (L.) DC *   

Pluchva foriida (L.) B. S* P.*      

J'ter&caulon pi/cnoxtar.h yum Ell .   

Sitphium osteriscus L.i      

Sitph ium compositum Mx   

iiorrichta frHtrsn-ns (L.) DCV*t      

Ifrtianthus cntffitstifttlius L    

Coreopsis august if olioAit   . . 

Coreojisin dfiph inifoiia Lam     

Coreopsis gtadiata Walt    

Coreopsis rose(t Nil tt   - -  , 

Jiidvtts cot auata (L.) Fisch    

Actinonpermum uniflornm (Nutt.) Bunili 

Marshall iagramiui'falia (Walt.} Small    

iielvnium rcrnah* Walt    

Arnica acautis (Walt.) B*S. P   

Senecio tomentosus Mx.   

Carduus repandus (Mx,) Pers  

Car duns mrginianus Lt  

Chnptalia    
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458 BOTANICAL SU1WEY OF DISMAL SWAMP REGION. 

RELATIONSHIP TO OTHER FLORAS. 

Lot us now t urn to the broader relationships of the flora. The total 

number of indigenous genera of Pteridophta and Kmbryophyta of 

which representatives were collected or observed in the Dismal Swamp 

region is 330. Of these there are- 

Endemic in eastern North America (east of the Rocky Mountains)    26 

Endemic in North America (including Mexico and the Antilles) _ _ 17 

Endemic in America (North and South)         27 

Endemic in eastern North America and eastern (chiefly extratropical) Asia. 28 

Endemic in the Northern Hemisphere    44 

136 

Of wider distribution      194 

;j;jo 

The distribution of the less widely dispersed genera is shown in (lie 

following table, the names of monotypie genera being preceded by 

an * and those of genera almost but not quite confined to the partic- 

ular category being followed by a dt: 

IMxt ribut ion of genera of limited range. 

Eastern North 

America. 

Triplasis, 

Eatonia. 

* DulJchium* 

Pel tundra. 

Uvularia. 

Limodorum (Ch- 

lopotfou), 

Hk'oria, 

Aeimina. 

* Sassafras. 

"Sanguinarily 

Aroma. 

Bapttaia. 

Cyrilla. 

♦Sarothra. 

Hudsonia* 

LtM'li^a. + 

* Demotion. 

Rhexia, 

Kalmla. 

+ Oxydeiulruin. 

Sablwttia, 

Bartonia. 

Dasystoma. 

Lacinaria (Lia- 

trisl. 

Boltonia, 

Silphium, 

(Krl 

North America, 

Mexico, and tlio 

Antilles, 

Taxodintn. 

Yucca. 

ProHerpinaca. 

Xoliwma(LyoniaV 

Monarda. 

KoeUia (Pycuan- 

thenmni), 

Pentstemon. _L 

ConnphUis* 

Houston in. 

Hitilias tPyrrho- 

pappus >. 

Chry sepsis. 

Euthamia. 

Her ir near pi:*, 

lonactix, 

Fva. 

Rudljeckla. 

America, North 

and South. 

Eastern North 

America and east 

ern Asia* 

Pliilotriat Elodea \; 

Uniola. 

Distichlis. .t 

Tillandsia. 

Pontcderia. 

Atainosco fZeph- 

yranthes). 

Sisyrinehmm. 

Phorad ndroti, 

Bradhiuya (Cell- 

trosema>+ 

Kosteletzkya. 

Aseyrum. 

opuntia. 

< >enothera. 

(iuyliisHuria. 

* Polypremutu. 

(ioiiolt>bus, 

Wrlwtiia. i; 

Miinulus, :t 

Uerardia. 

Hi^rnonia, 

Willn^l iacya \ Mi 

kania). 

Baccharis. 

Partliifiiimn. 

Borrichia. 

Heliaiithus. 

* Zizania, 

Tipalaria. 

^aurnrns. 

Nelumho. 

Magnolia. 

Liriodendron. 

Deciimuria. 

Itea. 

Hamatnelis. 

Luimdanil>ai\ 

Faleata (Amphi 

earjmcaK 

Apiort. 

Par then* missus, 

Triadenum iKlo- 

deal. 

Ptilimnium (Dia- 

copleuraj. 

N yssa. 

Azalea, -h 

Pieris. 

EpiK^cji. 

Cnionanthiis, 

GeJsemiu m. 

True he 1 os pur- 

imim* 

* Phryma. 

Mitchella* 

Nabufas. 

Northern He mi- 

splits re. 

O^munda, 4 

Wood wardia. t 

*] nni perns. 

Ammophila. 

Arorns, 

Liliuin. 

Pol ygona turn. 

Iris 

Jutfhma. 

Populna. 

< >strya. 

Carpinus. 

A)mis. h 

Fa^us. 

Castanea. 

Onerous, 

Ulmus. 

Morns, 

Comanclra. 

Asarum. 

Sugniu. 

Amiiu denia (IIon« 

kenyai. 

Nyttiphaea iXu- 

pliur). 

Oakile. 

Spiraea. 

Krii^aria. t 

poWntilla. 4 

(ieum, ■+■ 

Atfriiuonia. 

Rosa, 

Mains. 

Aimduiichier. 

Crataegus. ± 

t'-ereiH. 

Kuonymus. 

Circaea. 

Oicuta. 

(VH'IHIH. +■ 

ilmnaphila. 

Oxyrorcuw, 

Fraxinns. 
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Aii analysis of these columns shows that more Mian two-thirds of 

the genera occurring in the Dismal Swamp region which are endemic 

in eastern North America arc small ones, numbering 1 to 0 species, 

and of these a half dozen are inonotypic. Of the 2'j genera common 

to eastern North America and eastern Asia 2 are monotypic, 9 have 

2 species each, and 4 consist of ;} species each. The others, with one 

exception (Azalea), number 4 to 10 species each. On the other hand, 

the genera which are widely distributed in America, or throughout 

the Northern Hemisphere, are mostly of considerable size. The major- 

ity, which have still more extensive ranges, include several of the 

largest of the genera of vascular plants. It is generally admitted that 

in small genera of comparatively restricted distribution we have to do 

in many cases with very old and failing types. On the other hand, the 

large, widely dispersed genera are dominant and in many cases com- 

paratively modern types. 

The total number of species of pteridophytes and embryophytes 

collected or observed is, roughly, 7-0, of which about 100 have 1 teen 

introduced by the direct or indirect agency of man from other regions, 

while the remainder are indigenous. Of the indigenous species over 

500 are endemic in extratropical North America, the great majority 

in the country east of the Kocky Mountains and a large percentage in 

the Austroriparian area. The nonendemie but indigenous species 

occur likewise in the following regions: 

1. Tropical Zone. 

(o) Of both hemispheres       9 

(b) Of the New World alone      50 

— r>9 

2, North Tan jttfalc Zone. 

(a) Europe alone  

(b) Europe and Asia 

(c) Asia alone  

Total __ 

6 

- 31 

. 90 

1, Tropiva! Zone. 

(a) llOTH M KM ISl'HF.KES, 

Cy/H'rus httxpa}). 

('ypertis c sen leu tus. 

Spirodda polyrhtzu. 

Hydroeotyle unibcllu ta. 

Hydrocotyle ranwtculoidcn. 

Cvntdlu axiatim. 

Die ft ondra evoh:ulucea. 

Ph-ymlis ttvgulttfa. 

Mon nieru monniem. 
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(f>) T1IK NKW WORM) ALONK. 

Polypodiuni }Jolypo<Hoides. 

Tritjloch i 11 stri at a. 

Sagitfarut Utncifolia. 

Erianthna xacch oroides (Cuba). 

Pattpalum (Untie!)inn. 

Paspaluvi eanipressum . 

Panic it m gibint in (Cuba). 

Vcuchrus t ribnloides iiuwroapludus. 

Uniola panicnhttn. 

Eleoeharia inutata, 

Eleoch(tris <>vhreata, 

Stenophyllns capillaris. 

Fimbristylin aidumntdia. 

Fimbristylis cast a nea, 

Fimbrist ylis la,va. 

Fimbristylis spailicca, 

Rynchospora eymi>.*(' (Cuba), 

iSciiJW<i ^Hincijiora (Cuba). 

Junens rejH'nx (Cuba). 

QuercHK rirr/iniana (Cuba). 

Lepidium virgi nictun. 

Cha m< tecrista fa scicula ris. 

Brudhti i'if a virgi n ia no, 

Phylla it thus cafoliennis. 

Pttrthenocissus quinquefolia (Culm). 

Siiiti spitiosa. 

Hotala ramoxior, 

Oenothero laciniata. 

Prosserpinncit palustris (Cuba). 

Pier is nitida (Cuba). 

Samohtx floribumhtx. 

Fra.?iuux c<troli)tht)nt {Cuba). 

Gelst'uiium newpcrrirens. 

Polyprem inn procumbent, 

SaWiatiu ealycina. 

Traciielnapi'nnum diffornie. 

Cuscuta a rvenxis. 

Phys<ilia viscomi, 

Linaria ca node itsis. 

Oldanlandia itnijlortt (Cuba). 

CeplmtaiithiM occideuluHx iCuba), 

<trtrmisuiefolia. 

Eupatoriuvi rttpillifolimn. 

WiUtujbtico stutndenx, 

Leptilon va uadense. 

Phtvhvu vtuuphtmiUt. 

Guttplndinin pur jutreum. 

liorrichia Jriitcaeens. 

Hid ens hipinnata. 

Ercelrtitea hivrucifolia. 

Ammophila arenaria. 

Osmnnda regalis. 

Dry opt win apinulosa. 

l*terix aquilina, 

Asjtleit imn jilix-foeviina. 

Lycopodium in n ndatum. 

Typho anyuxtifolia. 

Horn a Ioveiich run uryzoides. 

AIojh'carus geniculutus. 

Pentium rubra. 

Care.r cancscens. 

Scirpn# htciisl ris. 

Acorns ealavi ttfi. 

Zizania <i<pt<ttuj<t. 

Pogonia. ophinglosaoides. 

Oatrya rirginiana. 

3. North Temperate Zone, 

(a) EUROPE ALONK. 

Druttem httcrvicdia. 

(fi) EUROPE AND ASIA. 

Juncoidi's campextre. 

Atriplex haxtata. 

Saliroruiit herbacca. 

ISalsola kali. 

Amvi(hU')iia ]H'ploides. 

Tissa marina. 

Isnardia palttttf ritt. 

Cireae<i lufetianu. 

Chiinaj>hila umbelIctUt. 

Bideits eernita. 

Potx'iititla monnpeliensis. 

(c) ASIA ALONE. 

Triadennm virginieum. 

Monotropa unifJora. 

Phrytna leptoxtavhyti. 

Tho c^tuatoriiil origin of the dominant element in tlie flora of llio 

Dismal Swamp region is strikingly illustrated by the fact that of its 

iionendeinic indigenous species 1 wiee as many occur in tropical Amer- 

ica as in the t emperate regions of the Old World. 
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Of introduce*! plants that, have become naturalized in the Dismal 

Swamp region, 1H> species were collected or observed, although the 

total number occurring there is undoubtedly considerably greater. 

The origin of these species is as follows: 

Europe ..     

Tropical America   

Tropical Asia . ... 

Eastern extratropical Asia 

Extratropical North America 

Total .. .    

TO 

Si 

R 

a 

a 

In the following table is given a lisl of the families.of Pteridophyta 

and Kmbryophyta which are repn-sen ted in the (lorn of the Dismal 

•Swamp region, with the number of genera and species of each which 

there occur. Owing to the fragmentary nature of the colled ions of 

Thallophyta which were made, it has seemed best to omit these, and 

likewise the lirynphyta, from the table. It is not to be supposed that 

nearly the total number of species, or even of genera, which actually 

occur in the region are here included, lint it is believed that the 

enumeration embraces a large majority of both 1 he species and I he 

genera, in the groups included. Only such species as are certainly or 

very probably indigenous arc here enumerated. 

The object of the table is to present the distribution of the Mora by 

families, so that those which arc dominant in the region will at once 

appear. The twelve largest families are as follows: 

Family, 

Poaceae (Gramineae).. 

Cyperaceae    

Oompoftitae    

V j ci uceae (Papilioiiaceafl) 

Fagaceae  

Rosaiieae  

Nu mber 

of genera* 

Numlnjr 

of speriorf. 
Family. 

Xuinher NumUir 

df genera, of s|mries. 

32 

U 

28 

15 

3 

7 

N'i Eriraoeac    

t>!+ Srropliiilarifiocae 

I'M JuuoiLt'i'au. - 

ii Oivhiduc^fw;.  

l;l N<itmtaeeae   

15 Rubiac'eao  

o ' 
ry 

<; 

H 

li 

12 

11 

11 

11 

The prominence of such families as Fagaccae, Rosaceae, Kricaceae, 

Juncaceae, Xepetaceae, and, in Cyperaccac, the genus Carex, in the 

Dismal Swamp region is sullicicnt exidcuce that there is a strong 

boreal element in its flora. On the other hand, there is a great 

development of other Oyperaceue (notably Cy perns and liyncho- 

spora), which belong essentially to the warmer parts of the world; 

of Viciaceae (chiefly belonging to tribes and even genera which are 

widely distributed in the tropics); and of Scrophulariaccae (princi- 

pally in the largely tropical tribes Oratioleae and (ierardieae). In 

Coinposit'te, the Eupatorieae, a mainly tropical tribe, are abundantly 

represented, while the Anthemideae and Sencctonideac, which are 

largely boreal tribes, are almost wanting, 1 he former being represented 

only by introduced species. Furthermore in the largest family, that 

of the true grasses, Poaceae (Orarnineae), one-half of the indigenous 

species belong to the two largely tropical tribes Andropogoneae and 

Paniceae. 
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The respectively chiefly I Topical ami chiefly extratropical families 

of the flora are indicated in the table, (he former by an affixed (T), 

the latter (E). Families of which the majority of species are Ameri- 

can are designated (TA) or (KA) as the case may be. Kxtratropical 

families that are more strongly developed in the northern than ill the 

southern hemisphere are marked (Kit). It may be mentioned that 

the number of families and of genera recognized in the following list 

is somewhat larger than would be theca.se if the limits of families 

and genera, as defined in most standard systematic works, had been 

followed. 

Sumniary of families* tntd x, irith finta *\f tlixivihutimu 
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2 

3 

4 
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Hutaccao (T)      

Poty^alat^'ao    

EuirfiorLiiaf.eae tT)     

CaVlitrichiurtja(>      
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AGRICULTURAL PRODUCTS. 

In order that wo may discuss intelligibly I lie connection between 

the character of the native vegetation and that of the soil, especially 

as affording an indication of the probable agricultural value of the 

latter, it is necessary to describe briefly the principal crops of the 

region, and to indicate the methods employed in cultivating them, as 

well as the leading types of soil which are best adapted to each (Pis. 

LXXVI, LXXVII). The chief cultivated plants of the country have 

already been enumerated in the description of the plant formations, 

but there only in order to complete the picture of the plant covering 

of the region. 

The most important of t he crop plants of the Dismal Swamp region 

can be classified as follows: (1) garden vegetables or truck crops, 

(2) cereals, (3) cotton, (4) forage plants, (5) peanuts, (<>) fruits. 

TRUCK CROPS. 

There is now an almost cont inuous strip of land along the coast of 

the United States, from Massachusetts to southern Florida, which is 

devoted to the production of market-garden vegetables, or "truck." 

The country about Norfolk was one of the first in this belt to adopt 

the trucking industry upon a large scale, and it is still equal in 

importance to any other area, excepting, perhaps, that about New 

York City. The different table vegetables can be brought to matu- 

rity several weeks earlier in this mild climate than in the vicinity of 

the large Northern cities which afford the principal market for them. 

l>y the extension of the trucking industry much farther south than 

southeastern Virginia, it has become possible to supply Northern 

tables with most, of the favorite vegetables in fresh condition through- 

out the year, lint this has not destroyed the market for truck raised 

about Norfolk, because, while any particular vegetable grown, for 

example, in South Carolina or in Florida reaches the Northern cities 

much earlier than the Norfolk crop, there is a period following the 

gathering of the more Southern and preceding the maturity of the 

more Northern crop, during which the region around Norfolk has a 

monopoly of the market for that particular vegetable. Consequently 

there is a constant succession from South to North, during each sea- 

son, in the maturing and marketing of each of the principal garden 

vegetables. 

As has been mentioned in the chapter on soils, the land which is best 

fitted for the cultivation of these crops lies immediately upon or very 

near the coast. There are several reasons fort,his: First, the temper- 

ing effect upon the climate of the neighborhood of the sea, which greatly 

diminishes the danger of loss from late spring and early fall frosts; 

second, the light, sandy, warm, and well-drained character of the soil, 

which facilitates the process of forcing; finally, the convenience for 
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cheap transportation by water. In the Dismal Swamp region, as 

elsewhere, it is (lie land bordering salt water or within a very few 

miles of it that, is most, largely used for growing truck. No statistics 

later than those given in the reports of the Eleventh Census eould be 

obtained as to the extent of country occupied by these crops, and it 

would be difficult, to form a close estimate, owing to the fact, that the 

truck farms are scattered over a long and much indented shore line, 

and also because the area planted varies, although not, perhaps, to 

any great extent, from year to year. 

The largest areas of truck land in the region border upon the Eliz- 

abeth River and its branches, especially the southern and western 

branches; but there are also numerous large truck farms immediately 

north and east of Norfolk and south of Portsmouth and Berkley. 

Certain truck crops, notably potatoes and strawberries, are largely 

and successfully grown in the heavier soils farther inland along all 

the railways which enter Norfolk, but for most vegetables the light 

soils along the coast are decidedly best suited. The sands of the 

outer coast, bordering Chesapeake Hay and the Atlantic Ocean, are 

of course not adapted to cultivation, as they are too much exposed to 

winds laden with sand or with spray. 

On the southern border of the region, along Albcmarle Sound, truck 

crops are grown to some extent, but are of secondary importance; 

e. g., near Edcnton, N. C., where cotton and peanuts are the staple 

agricultural products. South of the Dismal Swamp region, near 

Newbern, N. C., is another of the most important and best known 

trucking areas along the coast. Mere most of the crops mature about 

ten days earlier than around Norfolk. The well-drained, warm, 

loamy lands lying between the Neuse and Trent rivers, immediately 

west of this town, are almost entirely devoted to crops of garden 

vegetables. 

The sandy or light loamy soils of the plain about Norfolk are not 

naturally very fertile, but they are warm and easily worked, which 

makes them eminently fitted for bringing crops to early maturity. 

Their original poverty in various elements of plant food is compen- 

sated by the use of enormous quantities of fertilizers, and this is a 

source of great, expense to the trucker, whose initial outlay is much 

more considerable than that of other farmers. The method of culti- 

vation of most truck crops is highly intensive. In addition to heavy 

fertilizing, much time and labor must be spent upon most of the 

crops. Moreover, the gathering of them requires the employment of 

many laborers, as the work is slow and the crop can not be allowed 

to stand upon the ground after it has matured. This is particularly 

true of strawberries, but applies to all the truck crops. 

The principal garden vegetables grown in the country about Nor- 

folk are, in about the order in which they mature, kale, spinach, let- 

tuce (these t hree marketed in winter), radishes, asparagus, strawber- 
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ries (these t.hive an* spring crops), [teas, heaus, squash, cabbage (these 

four are marketed in early summer), cucumbers, potatoes, tomatoes, 

watermelons, cantaloupes, and sweet potatoes. The largest acreage is 

in potatoes, the next, in cabbage, the third in strawberries. Crops of 

comparatively small importance are beets, turnips, and onions. Sweet 

corn is raised in a small way for local consumption, but the difficulty 

of transportation precludes its being an important truck crop. 

The cultivation of celery has been successfully undertaken upon 

the rich black-gum lands which have been reclaimed from the wooded 

swamps. Only one crop can be made in a season on account of the 

warmth of the climate, but. the product, is said to equal in quality the 

best Michigan celery. 

The Norfolk region is well known for its potato crop. Potatoes are 

grown not. only on the light soils near the coast, where they mature 

early, but also on a large scale in the heavier, rich soils along the 

eastern border of the Dismal Swamp, where the average yield is said 

to be about SO barrels per acre. Two crops arc often raised on 

the same land in one season. The lirst is marketed, while the second- 

crop potatoes are smaller and are part !y used for "seed," being usually 

gathered before they have fully matured, which insures great vitality. 

The "seed" potatoes are largely shipped to Northern and Eastern 

growers, many of whom prefer them to native-grown " seed." They 

are generally too small to cut in pieces, but are "bled" by slicing off 

a small piece before planting. 

Strawberries are cultivated extensively, the Thompson and the 

Hoffman being the favorite varieties. The plants are often set out 

the first year in rows with cabbages, which protect them while young. 

The greater part of the crop is marketed by the middle of May, the 

berries being picked in the Held into the boxes in which they are sold. 

The boxes are then packed in crates, GO boxes to the crate, small 

sheds being often erected in the fields for the purpose of packing. 

The pickers are negroes and receive usually 2 cents, but, toward the 

end of the season, sometimes only H cents a box for their work. A 

strawberry field at picking time, alive with men, women, and children 

gathering the berries, is an animated sight. 

Peas and beans are usually gathered in large baskets, and the 

taking off of these crops also requires many laborers. Most of the 

other truck crops can be gathered more rapidly, and fewer hands are 

needed for them. 

On the southern border of the Dismal Swamp region other crops 

are usually more important than truck. Around Eden ton, however, 

the light, warm, loamy soils, which arc best suited to cotton, are also 

well adapted to sweet potatoes, tomatoes, etc., and they are raised in 

considerable quantity. 

At Newbern, N. (•., the season is usually nearly two weeks earlier 

than about Norfolk, and the former usuallv holds t he market for each / fej 
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important t ruck crop for about, that length of t.ime. Hut. a spring with 

unusually rapidly rising temperature will largely obliterate the differ- 

ence and bring Newbern into competition with Norfolk. 

The principal garden vegetables grown at. Newbern are potatoes, 

cabbages, strawberries, tomatoes, peas, beans, squash, rutabagas, 

cantaloupes, sweet, potatoes, eggplant, cucumbers, asparagus, and 

lettuce. Of these, as at Norfolk, potatoes rank first in acreage, cab- 

bages second, and strawberries, of which the cultivation is rapidly 

increasing, third. Pumpkins are also raised in the vicinity of New 

bern, the usual practice of planting them with corn being followed. 

Of several of the early summer vegetables a second crop is often 

made in the fall—e. g., potatoes, string beans, and peas. The second 

crop of potatoes is partly used for seed and the remainder is mar- 

keted for table use. Potatoes are largely grown near Newbern on 

land that has been reclaimed from swamps, but. the product of such 

soil is said to be often dark in color, while the Early Hose potatoes, 

which are grown in the typical truck soils of the region—light, sandy 

loams—have a fine white color. Potatoes are extensively grown in 

the bottom land of the Neuse liiver, but there the soil is sandv rather 
f 

than silty. ' 

Cabbages are grown in the vicinity of Newbern in the light loams 1 

as well as in heavier soils, but the latter are best, suited to this crop. 

When cabbages are to be put into the light lands, compost is usually 

applied to serve as a mulch. The ordinary yield of this crop at New- 

bern is about 200 barrels to the acre. 

Strawberries are successfully grown both on the light loams and on 

the somewhat, heavier and richer " gall berry" lands. This crop is 

usually more highly cultivated than at Norfolk, care being taken to 

keep the rows constantly t ree from weeds. Quality rather than quan- 

tity is aimed at in the endeavor 1o hold a high-grade market for this 

section. The Thompson is a popular variety, and lately the Hrandy- 

wine has come into favor with some growers. The "vines1' live 

through the winter about. Newbern without protection, but are usually 

covered in early spring with a mulch of pine straw, which tends to 

prevent the plants being buried in the sand during heavy rains as 

well as to protect them against late frosts. At Norfolk some growers 

believe that the presence of weeds among the strawberry plants serves 

as a partial protection during the winter. 

Lettuce is sown at Newbern in frames, and the plants are then set : 

out in large beds, Hi feet wide and over iMKi feet long. Two crops arc 

usually made, one being marketed bet ween Thanksgiving Day and 

Christmas and the second some weeks Inter. 

Theamountof fertilizer necessary in order to make a good truck crop of 

course varies some what with the character of the soil and the crop, but is 

always considerable. About one ton to the acre is the usual quantity for 

the typical light soils. The black gallbcrry lands near Newbern require 
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something like 1,S(I0 pounds of potash for potatoes and 1,000 for ber- 

ries. These crops also demand much labor ami care for planting, 

cull ivatinx, gathering, and marketing. An experienced grower at 

Newbern estimated thai one leant of mules or horses to every 10 acres 

is the minimum requirement for a truck farm. Ill addition to the 

expense of producing a crop, the uncertainty of the yield, and espe- 

cially of the market, must, he taken into consideration. It can be 

safely said that no branch of agriculture in the United States makes 

heavier demands upon the courage, the industry, and the intelligence 

of the farmer than docs truck growing, 

CEREALS. 

The only important cereal and, next to the t ruck crops, the most 

important agricultural product of the Dismal Swamp region is corn. 

Corn is largely raised on the truck soils, after one or two earlier 

crops of garden vegetables have been removed. But land of this 

character is too lii^ht and has too little bottom to yield a lirst-elass Cr 

crop, even if the worn were planted early enough to make its full 

growth. The stalks are usually short and thin and the total leaf sur- 

face is small and has not the line green color which corn at its best 

should have. Consequently 1 he ears are neither large nor full, and 

the crop hardly meets 1 lie local demand. 

The heavier lands of 1 lie interior, in Norfolk and Princess Anne 

counties, are naturally better for cereals than are the coast soils, hav- 

ing a greater content of silt or of clay and therefore holding water 

better. Hut in many places lliey have been exhausted by long culti- 

vation in corn or cotton, without the practice of intelligent rotation. 

The finest corn land of the region is unquestionably that which has 

been cleared from the wooded swamps. Extensive bodies of such 

land occur along the Dismal Swamp Canal, and are largely in corn. 

When first cleared, the best type of black-gum land brings, without 

application of lime or fertilizers, so bushels of corn to the acre. The 

stalks are often 10, 12, and some! imes 10 feet high. Even after several 

years of cultivation such land, with little or no treatment, continues 

to yield 10 bushels. One field, said to have been in corn almost con- 

tinuously for at least forty years, still produces 20 to 25 bushels of 

corn to lite acre. It has been allowed to lie idle sometimes for a year 

or two, but rotation has not been practiced. Most of the corn raised 

on the largest, farm in the section (about. 800 acres in extent) is exported 

to Germany, where it is used for seed. It is a White Dent with a very 

long grain, and is known as "Horse-tooth Corn" (PI. LXXVI). 

Swamp lands at Newbern are usually planted in corn immediately 

after clearing, without the application of fertilizers. The first year 

two or three crops are made. Then the slumps are burnt off and cul- 

tivation is begun. Land of this character at Newborn will produce 
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75 barrels per acre of early potatoes and in the same season about 5 

barrels of corn. 

Wheat is said to have Immmi successfully grown near Suffolk and else- 

where in the region, and is still raised in small quantities here and 

there on the inland soils with clave v bottom and considerable water 

content, but it is hardly worth mentioning as a crop of the region. 

The summers arc doubtless too hot for the profitable cultivation of 

this cereal. 

Oats are grown to a considerable extent and to fair advantage, 

chiefly in the stiffer upland soils at some distance from the coast. 

Barley and rye are also occasionally raised in land of similar char- 

acter. The last three cereals are used in this region as forage plants. 

Oats and barley are frequently sown with field peas. 

Numerous small fields of upland rice are to be seen near the north 

shore of Albemarle Sound, where it is grown on the same light, loamy 

soil that is preferred for cotton. Of course this variety is not culti- 

vated with periodical sluicing of the fields, as is common rice, which 

is a staple crop farther south, near Wilmington. 

COTTON. 

This great staple is grown in a small way in the lower part of Nor- 

folk and Princess Ann counties, Va., but on land which is for the 

most part pretty well worn out. In the most southern part of the 

Dismal Swamp region, however, e. g., about Edenton, N. O., cotton 

is the principal crop, and thrives on the light, brown, loamy soils. 

Near Newbern it is also an important product, being grown to advan- 

tage on the truck soils. It is often sown after a crop of peas, pota- 

toes, or other early truck has been removed from the land. Cotton 

does well also on the richer gall berry land in the neighborhood of 

Newbern. 

FORAGE PLANTS. 

The ordinary meadow grasses arc not cultivated to any noteworthy 

extent about Norfolk, The comparatively small number of live stock 

raised in the region can be supplied with green pasturage during a 

great part of the year, thanks to the long moist summers si ml the mild 

winters. 

In winter and early spring catt le are allowed to graze chiefly on the 

young leaf shoots of the u reeds" or cane (Arundinaria tnacrosperma 

and A. tecixi) which abound in every moist woodland. The broom- 

sedges (species of Andropogon, especially I. riryinicus) afford con- 

siderable natural pasturage during the spring months. In early 

summer the various Leguminosae (especially species of Meibomia 

and Lespedeza), which abound in open woodlands, afford some gr az- 

ing to cattle. The native partridge pea ((^litniHterrixta fuxciritlaris) 

and the introduced Japan clover (Lespedeza slriuUt), both of which 
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are occasionally abundant; on sandy roadsides, are much relished by 

stock. 

What hay is needed is largely afforded by crab grass (St/fitJicrisma 

(Pan i rum) s(nty-uhtale), which springs up abundantly and spontane- 

ously ill every truck field after the crop has been removed. If the land 

is then allowed to lie idle, t.-wo crops of 1 'crab hay "'can be secured before 

the fall-sown truck is put in. The first crop makes excellent forage, 

while the second is inferior, and is chiefly useful for bedding. It 

takes about ten days to cure crab grass thoroughly. After it has 

been mown the slubble is usually plowed under, but sometimes is left 
k 

standing until the next crop of truck is to be sown, when the crab- 

grass stubble is burnt over. 

Cowpeas are the principal cultivated forage crop in this section, 

and are usually planted with corn, but sometimes alone. Here, as 

elsewhere through the southeastern States, this legume is more highly 

valued for restoring exhausted soils than any other, as its roots pene- 

trate deeper than those of clover, and it is better adapted to the 

long, hot summer. It is said in one year to render " kind '■ and " mel- 

low" soils which were stiff and almost unworkable. When used for 

this purpose the peas are plowed under. If the next crop is to be pota- 

toes, however, the tops of the vines should first be cut, as otherwise the 

potatoes are liable to "scab." Cowpca hay is often cured in ricks. 

The vines, either alone or mixed with crab grass, are stacked upon 

wooden frames which consist of horizontal arms fastened to a vertical 

pole, and are thus left, to dry. In I he Dit.nial Swamp region, and 

near Newbern, the " lilack-Eye" pea is the variety most frequently 

grown. At Newbern the ""Lady'* pea also is sometimes used. 

German millet is frequently cultivated near Norfolk as a forage 

plant and grows well in the light truck soils. The use of oats, rye, 

and barley has already been mentioned. 

Timothy is successfully cultivated mi 1 he heavier soils, especially 

those reclaimed from the Dismal Swamp {PI. LXXVII). One field of 

about -2 acres, at Wallaceton, which had been cultivated for about 

five years, part of the time in potatoes, and had therefore been 

treated with lime and fertilizers, yielded as much as ^ tons of tim- 

othy hay to the acre. 

Clovers, red and alsike, are frequenl ly grown on t he heavier inland 

soils, where oats, barlcv, and rve thrive best. Crimson elover is often 7 7 h- y h 

sown upon somewhat lighter soils. 

It is probable that at some distance from the .seashore, by selecting 

soils which have a stiff clay bottom and Iherel'ore hold considerable 

water, the cultivation of meadow grasses and clovers could be made 

profitable if the land is given a preliminary liming. The luxuriant 

growth of Kentucky blue grass (Poa prafa/tsi.s), orchard grass (Dae- 

tyfis ylomeraUf), timothy (l*hhu tit red top (Agroafis aiha ml- 

yai'Ls), and meadow fescue afaf/or), as well as clovers and 
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vetches, at. the edges of ditches along the shell roads would indicate 

that a little lime is the principal requirement for a good meadow in 

this region. 

PEANUTS. 

Norfolk is the principal point at. which peanuts are prepared for 

the market and are shipped to various parts of this count ry and 

abroad. There are several peanut factories in the city where the nuts 

are received, sorted, and graded, the better kinds polished and those 

for confectioners' trade shelled. 

Peanuts are not. grown to any noteworthy extent east or north of 

the Dismal Swamp, but on t he higher lands west of Suffolk the acre- 

age in this crop is considerable. On I he north side of Albemarle 

Sound, near Eden ton, peanuts rank next, to cotton as a staple crop, 

and nowhere do they grow better than on the warm, brown loams 

which are best suited to the cultivation of cotton. 

FRUITS.' 

-Tin* principal cultivated fruits of the Dismal Swamp region, straw- 

berries, watermelons, and canteloupes, have already been discussed 

under the head of truck; no others are of first importance. 

Orchard fruits, with a few exceptions, do not appear to be well 

adapted to conditions in I his section. Apples are frequently planted, 

but the frees are small and the fruit is usually inferior. However, 

certain summer apples, especially the Red Astrakhan, do quite well 

on the heavier soils, and orchards of limited size are not rare. Pears 

(Keifer) are less planted than apples. Peaches do not seem to thrive 

as a rule, and receive little attention, although one fruit grower at 

West Norfolk reports 50 acres of peach orchard. Figs are often 

planted near dwellings, especially in the soul hern part of the region, 

and mature their fruit freely. Grapes, especially the scuppernong, a 

derivative of the ubiquitous native muscadine, are much grown in 

arbors. There arc a few small vineyards in the region, the varieties 

- cultivated being chiefly derivatives of 17//.v lubruseu. 

The growing of bramble fruits is very limited, blackberries are 

raised hene and there, one grower having as much as 15 acres. The 

most popular variety in this region is the 11' Wilson." An obstacle to 

success with this fruit is the prevalence of the disease known as 

"double blossom." It. is possible that the native sand blackberry, 

whose sweet, well-flavored fruit might be susceptible of improvement, 

would be found immune from this disease when cult ivated. The cul- 

tivation of dewberries should also prove a profitable industry. Planta- 

tions of raspberries occur, but these are very few and very small. It 

would seem highly desirable to increase t he product ion of fruits of this 

class ill the Dismal Swamp region, as the demand for them is con- 

1 For much of my infornmtion ill re&uril to tin* fruits of tliis section I nm indebted 

to Mr. W. A. Taylor, asai-stunt pomolo^ist i>T the Department of Agriculture. 
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stantly increasing. As is the case with the truck crops, berries shipped 

from Norfolk would have the market; largely to themselves for a period 

of about two weeks each vear. 

Some of the wild fruits of the region are quite palatable. Worthy of 

mention are: The muscadine grape ( J 'if is rotund if alia), wild currants 

or service berry {Amekinvhier hotryapittm), Chicasaw plum [Prunus 

angustifvUa)y the wild strawberry (Fntgaria rirgirtiana), blackberries 

(Rubns ciineifoliws*, the sand blackberry, H. nigrobaecux, the common 

high blackberry, and rilfosus, the dewberry), and huckleberries 

{ Vaccim um corymbosum, 1 . rac/llaiis, (ray!itss((cia frondosa, and 

especially fr. resiuosa). Edible, but less pleasant to the average taste, 

are the papaw (Asimina irilobft), the persimmon (Dioxpyros virgin- 

ktna), the hack berry (Celt in Occident a Us), and the maypop (Pass (H or a 

inc(trmttfr). The cranberry (Oxi/coccus ntucrorarpus) also grows wild 

in the region. Its cultivation here is probably not feasible, owing to 

the length and heat of summer and the difficulty of properly con- 

trolling the water supply. The cold soil of the Dismal Swamp, where 

peat moss grows abundantly, would meet the requirements of this 

fruit were it possible to retain these conditions after the timber has 

been cleared away. However, it is not likely that the cultivation of 

this fruit, except, possibly, in limited quantities for the local market, 

would prove remunerative, because of the difficulty of preserving it 

for the winter market. The berries would naturally mature much 

earlier here than in New Jersey. It is also a question whether cran- 

berries would not be even more liable to "scald" and other diseases 

than is the case farther north. 

OTHER CHOPS. 

Tobacco is not cultivated to any important extent in the Dismal 

Swamp region, although it is occasionally raised by the negroes in 

small patches for their own use. It grows very well upon the light 

truck soils, but would not be as profitable as the garden vegetables. 

Near Newborn its cultivation is increasing, wrapper leaf being the 

variety preferred. There are now two tobacco warehouses in that 

town. However, tobacco is in Virginia and North Carolina a crop of 

the Piedmont rather than of the Coastal Plain region. 

Small fields of sorghum are seen here and there in the region, but 

it is probably grown only for home consumption. The cane, cut into 

small pieces, is ground in a very primitive little mill, the power being 

furnished by a mule, which is hitched to the beam that serves as a 

crank. 

AGRICULTURAL WEEDS. 

The most injurious weeds of the Dismal Swamp region are mainly 

such as are common elsewhere in Atlant ic North America, by far the 

greater number being introduced from Kurope. 

23502—No. 0—01 11 
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In spring tlie truck lands, especially fields of strawberries, Are often 

badly infested with duckweed or winter grass (Atsine media). This 

weed appears to be stimulated by the use of fertilizers, so that land 

which has been in cultivation for some time is usually much more 

badly infested than newly cleared land. Sheep sorrel (Rumex aceto- 

sellci), wart cress (Coronopus didymus), and little barley (Hordcum 

pusilluin) are very common and noxious weeds of truck fields in the 

spring. Owing to the greater difficulty of eradicating them, these small 

spring weeds are more abundant among strawberries than among other 

truck crops. In summer nut grass (Cypcrttn rot within) is sometimes a 

bad weed, but it is not as common here as it is farther south. Near 

Newbern it is considered the worst weed of the country, as it spreads 

by means of its peculiar underground tubers, and is consequently 

difficult to eradicate. Bermuda grass (Capri ola (Cymnhm) dactyl on) 

is also frequently a troublesome pest, as its creeping stems strike root 

anywhere, and it is almost impossible to destroy it with a hoe. Owing 

to the high cultivation practiced and the frequency with which one 

crop is removed and another is put into the ground, truck lands are 

not subject to being overrun by weeds as are fields of other crops, 

especially corn. 

Corn fields, if the soil is thin and the crop is not well cultivated, are 

apt to be invaded by woody plants, especially sassafras (Sassafras 

sassafras), persimmon (Diospyros rirtjiniana), and sumach (RJius 

eopallino). In richer soils eockleburs (JCanfhium sirumarium) and 

morning glories (Ipomoea purptirett and I. hederacea) are often bad 

weeds among the corn. Cornfields that have been recently cleared 

from the Dismal Swamp are much infested by the reed or cane (Jl rww- 

dinaria macrosperma), which spreads underground by means of its 

strong, creeping rootstocks. Drainage and cultivation for a few 

years, however, will remove this pest. 

In old fields which are more or less neglected or are allowed to lie 

fallow for a time, certain chiefly native plants often become trouble- 

some. If the land is rather low and badly drained, the showy yellow- 

flowered butter weed (Senecio tomenfosits) is very common in the 

spring. In late summer and fall, large plants, chiefly of the sun- 

flower and the grass families, are abundant. Dog fennel or hog- 

weed (Eupatorhim capillifolium), the white daisy (Aster ericoides)* 

ragweed (Ambrosia artemisiaefolia), horse weed (LeptiUm (Eriyercn) 

canadense), crab grass (Syntherisina (Panic am) sanyuuude)^ sprout- 

ing crab grass (Panicitm proltferum), barnyard grass (Ptuiicitm crus- 

gatti), and yellow foxtail {Chtwtochloa t/lauctt) are t he most important. 

Land which is left to itself still longer is usually taken possession 

of by the common broomsedge (Andropoyvn virginicus), and among 

the tufts of t-liis grass seedling pines often spring up in great 

numbers. 

Fields of red clover are often badly infested in late spring and early 



NATIVE PLANT GROWTH AS RELATED TO SOILS. 473 

summer by the broom rape (Orolxtnche minor), which grows as a par- 

asite on the roots of the clover plants and greatly reduces their vital- 

ity. Grass meadows, especially of timothy, sometimes contain great 

quantities of the prickly horse nettle (Solarium Caroline use), which 

considerably reduces the value of the ha v. 

Weeds which are largely con lined to roadsides and waste ground 

need not be discussed here, as the more important species have 

already been enumerated in the description of the plant formations. 

RELATION OF THE NATIVE PLANT GROWTH TO THE CHARACTER 

OF THE SOIL. 

It is known to farmers the world over that in the nature of the 

virgin growth upon a body of land they have the best possible indica- 

tion of its agricultural value. An experienced person can take his 

stand on a hilltop and, looking oft across the country, indicate the 

quality of the soil here or there by the forest that, grows out of it. 

Where he sees a slope covered with a heavy growth of black walnut 

and yellow poplar (tulip) he knows that 1he soil will be rich and deep, 

well suited to wheat. Where tall sveamores and elms flourish on the h 

bank of a stream, there will surely be found fat alluvial soil, the best 

of all land for growing corn. The Southern planter recognizes prom- 

ising cotton land by the growth of oaks, dogwood, myrtle, etc., which 

it bears.1 On the other hand, lie is well aware that a soil which sup- 

ports only pine, with very little undergrowth, is too sandy and I hill 

to be valuable in its natural state, but, when heavily fertilized, is 

excellent for forcing early vegetables. 

In a general way such facts as these are known and practically 

applied wherever the soil is tilled. Little, however, has been done to 

put this knowledge upon a scientific basis. It would undoubtedly be 

most helpful to the farmer if he could find out how far the value of 

this test of uncleared land can be relied upon. He would like to know 

just how sharp a line can be drawn between soils of different chemi- 

cal composition, texture, and drainage by carefully noting the wild 

growth whieh they bring forth. 

It was largely in the hope of being able to throw light upon this 

problem that t he presenl su rvey was undertaken. The Dismal Swamp 

region was selected for the preliminary investigation because it was 

known that here conditions are less complicated than in many other 

sections. The evenness of the surface of the Coastal Plain and the 

absence of abrupt changes of level wo ild naturally tend to simplify 

1 In his Catalogue of the Natural Orders of Plants Inhabiting the Vicinity of 

the Santee Canal, South Carolina (Proc. Am. Assoc. Adv. Sci., vol. 3, p. .!j, 

1850), H. W. Ravenel writes. "On the highlands bordering these swamps, where 

the best cotton lands are found, hickories, dogwood (Corhux JJoruht), oaks, etc., 

constitute the principal vegetation.'' 
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the premises from which deductions were to l>e drawn. As will pres- 

ently be seen, this very lack of diversity, while removing some diffi- 

culties from the survey, was an obstacle to obtaining' very striking 

results, 

COMPARATIVE INFLUENCE OF DRAINAGE AND CHEMICAL 

FACTORS. 

In the Dismal Swamp region, if we consider only lands that give 

some promise of agricultural value, variations in drainage constitute 

the most important soil differences. In other parts of the country 

chemical composition of the soil plays a leading part. For example, 

limestone and freestone soils are often very sharply differentiated 

within a limited area. Such differences are of little importance in the 

country we are considering. Only the salt-marsh and sand-dune 

soils, and those of the fresh-water wooded swamps previous to being 

drained, present important peculiarities in their chemical composi- 

tion. Needless to say, these three formations arc worthless from an 

agricultural point of view, so long as they remain in their natural 

condition. Omitting them from the discussion, the problem becomes 

chiefly one of water content, depending in great part upon the fineness 

of subdivision exhibited by the soil. When this is coarse, the soil is 

sandy and well drained. When finely divided, it becomes silty or 

clayey, holding water longer and in greater quantity. 

Now the respective characteristics of vegetation upon a sandy well- 

drained soil and upon clayey wet land are much less striking, and 

the transition from one to another is more gradual and less easy to 

define than is the case where important chemical differences exist. 

The line between vegetation that grows in a soil rich in lime and that 

upon a lime-poor soil is often so abrupt and sharply defined as to be 

easily recognizable at a distance. Not only size, habit, hairiness, etc., 

differ markedly in the same species when growing upon one or the 

other kind of soil, but there are a number of species which prefer 

limestone soils, while others show a strong aversion to soil that con- 

tains much lime. Thus the systematic makeup of the vegetation 

changes to a large extent as we pass from one soil to the other.1 

11n the United States the distribution of plants upon soils rich or poor in lime 

(which means chiefly calcium carbonate. C;iCO.t) has not received the attention 

which it deserves. Undoubtedly interesting results await the student of this 

important problem in soil chemistry and plant geography, In Europe much work 

has been done in the line indicate !. Especially in France the matter has been 

approached from the standpoints of chemistry, physics, and geology, as well as of 

botany. The agricultural journals, and writers upon forestry, have devoted much 

space to its consideration. Several attempts have been made to segregate the 

indigenous plants of various regions as confined to limestone soils, preferring 

lime, preferring freestone, confined to freestone, or indifferent. Bonnier and 

others have indicated, however, that a hard and fast classification is not easily 

attainable, as species which are " lime-loving" in one chain of mountains are 
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In the exceptional oases noted above, easily recognizable changes in 

the vegetation coincide with important differences in the chemical 

quality of the soil. Near the sea, in what we call the maritime for- 

mations, the soil contains a much larger percentage of common salt 

(NaCl) than is present in ordinary soils. This substance acts upon 

the great majority of plants as a poison if it occurs in the soil in 

considerable quantity—1 per ccnl or, for many species, even less. 

Consequently t.lie vegetation of the dunes and beach is sparse and is 

composed of but few .species, most of which are peculiarly adapted to 

salt-impregnated soil and air, and arc not found in normal inland soils. 

Even more strikingly is this the case with the salt marshes, where the 

soil is overflowed with brackish water at every high tide. Their vege- 

tation is extremely different from that which occupies ordinary, 

moderately well drained soils which contain but a small trace of salt . 

Peculiar chemical conditions are also found in the soil of the 

swampy forests so long as they remain in their natural condition. 

Chief among these peculiarities are exceeding richness in vegetable 

matter and poverty in oxygen, to which is due the presence of much 

1mmic acid. The soil is sour. In addition, we have the physical 

peculiarity of a very high water content, the soil being normally satu- 

rated. Given such conditions and it is not strange that the vegeta- 

tion, notably the forest growth, of these swamps is sharply differen- 

tiated from that on adjacent, not swampy soils, even where the latter 

are moderately moist. 

Both the maritime and the swamp soils are agriculturally worthless 

in their natural condition. It is not likely that any treatment could 

be devised which would render arable the salt marshes or the beach 

sometimes ' lime-avoiding'*' in another. Some of the principal works dealing 

with the subject are: 

Unger. liber den Einfluss des Bod ens auf die Verteilung der Gewiichse. 1836. 

Thurman. J. Essai de phytostatique applique a la chaine du Jura et aux con* 

trees voisines. 1849. 

De Candolle, A. Geographic butaniqueraisorme. Vol. 1, pp. 264,422-447. 1853. 

Bonnier, G. Quelques observations sur les relations entre la distribution des 

phancrogames et la nature chimique du sol. Bull. Soc. Bot. de France, vol. 28, 

pp. 338-341. IS7<>. 

Contejean. C. Gt'-ographie botanique. Influence du terrain Bur la vegetation. 

1881. 

Vallot, J. Recherches physico-chimiques sur la terre vrgetale et ses rapports 

avec la distribution geographique des plantes. 1883. 

Fliche et Grandeau. Recherches cliiniiques et physiologiques sur la bruyere 

commune. Ann. dela Science Agronomique (1N84), vol. 1, 394-411. (Two other 

papers by the same authors are there cited—De l'influence de la composition 

chimique du sol sur la vegetation du pin maritime. Ami. de Chimie et de 

Physique, ser. 4. vol. '29. 1873. De rinfluence de la composition chimique du sol 

sur la vegetation du cbataignier, op. cit., ser. 5. vol 2. 

Ram an n, E. Forstliche Boden-Kunde und Standortslehre. pp. 365. 366. 1893. 

Warming. E. Lehrbueh der (ikologische Planzengeographie. pp. 63, 75, 1896. 

Schimper, A. F. W, Pfanzengeographie. 105-118 (1898.) 
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and dune areas, at least without great expense; but by careful drain- 

ago a great part of the wooded swamps can be converted into highly 

valuable land. In this process, however, the soil loses the chemical 

and physical peculiarities just enumerated, and if afterwards per- 

mitted to lie fallow it becomes rapidly overgrown with the ordinary 

not swampy forest vegetation of the region. Unless it reverts to its 

original condition as to drainage, such land has ceased forever to 

belong to the swampy forest formation. 

TYPES OF ARABLE SOILS. 

Two leading types of soil are easily distinguishable in that part of 

the Dismal Swamp region which is occupied by neither salt marshes, 

sand strand, nor wooded swamps. 

1, Soils of a light, sandy texture, warm, and capable, when cleared, 

of thorough drainage. These are the " truck soils,1' which arc largely 

devoted to the growing of garden vegetables, the chief industry of the 

region. They usually occur on or very near tide water. 

2. Soils with a relatively high content of silt or clay, and conse- 

quently colder and more retentive of water. These are mostly inland 

soils, and as has already been pointed out, are ill adapted to many 

truck crops, but give good returns, under proper management, with 

grasses and some cereals. 

The truck lands are at present by far the most valuable of the 

region, and with them we shall therefore chiefly concern oiii-selves. 

What is the character of the original forest and undergrowth on soils 

of this class? Is it sufficiently well marked to enable us to say with 

confidence, after an examination of the native vegetation alone, 

"Here we have or have not a good truck soil?" 

NATIVE VEGETATION OF TBTJCK LANDS. 

Before answering this question it may be well to describe briefly 

the more important growth upon a number of representative tracts of 

forest where the question could be satisfactorily answered in the 

affirmative after an inspection of the soil itself and of the appearance 

of crops in adjacent fields. 

1. On one of the largest and best truck farms along t he Western 

branch of Elizabeth liiver, near Norfolk, the following growth was 

noted: Short-leaf pine (Pinus iaedu), 40 to 50 feet high, intermixed with 

much hardwood—water oak {Qurrrus uigru), willow oak {Quercua 

phellos), white oak (Qttercius alba), sweet gum (Liqttidambar styraci- 

fluu), and sour gum {Xyssa st/lraf)<-<(). Undergrowth dense, com- 

posed of red maple (Acer nth rum), sourwood {Oxydendram arbo- 

reum), huckleberry (Gayhissaoia frondosii), pepper bush (Clethra 

ainifolid), sassafras, sumac (Rhus copallina), spikenard tree (Arcdia 

spinosa), small cane (Antudhtovia fecia), etc. The presence of sev- 

eral of these plants, especially of the water oak, red maple, and 
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small cane, indicates a soil that is nat urally not well drained, as is very 

generally the case in the region. 

2. Along the Southern branch of Elizabeth River, near Berkley: For- 

est of small short-leaf pines (20 to 30 feet high), mixed with sweet 

gum, water oak, Spanish oak (Qtterrus di<j tkrfci), sour wood, etc. 

Undergrowth moderately dense, of sumac (Rhus cojjidlina), sweet 

gum, and gall berry {Ilex ylahra). Nearer the water where the soil is 

still lighter and sandier, myrtle (Myrira carolinensiti), becomes impor- 

tant in the undergrowth, while sumac disappears. 

3. Lamberts Point, near Norfolk: Timber chiefly large short-leaf 

pine (sometimes SO feet high and 4 feet through), mixed with some 

sweet gum (also of large dimensions), and small trees or bushes of 

various oaks (willow, white, water, and quercitron (Q tier cits velu- 

tina)s holly (Ilex opaca), sour gum {Xtjsxa sylrafica), pepper bush (Cle- 

thra), bay (Persia puhescetis), etc. Green brier (Srnilax rot u ndtfolia), 

and muscadine grape (Iritis rofuttdifolia) are abundant. 

4. Suffolk: Forest of small short-leaf pines, averaging 40 feet in 

height. Undergrowth especially heavy near the border of the forest, 

composed of sour wood (very abundant), sweet gum, myrtle {Myrica 

( cttrolinensis), holly, gall berry, tulip tree ( Tj iriode ndron iidipifera), 

Spanish oak, white oak, water oak, huckleberry (Gayhissacin fron- 

dosci), and blueberry (Vaccitiiitm- riryafttm teiiellum). 

o. Edenton: Rather heavy growth of largo short-leaf pine (P. tueda), 

some of the trees being 80 feet high and 4 feet in diameter. Other 

trees are tulip (Liriodnidron- (it lip if era), sweet gum, sourwood ( Oxy- 

dendruni), white oak, black cherry (Primus seroiina), and red cedar 

{Juniperits riryiniana), all small. The undergrowth is made up of 

dwarfed plants of the trees mentioned, together with myrtle, spike- 

nard tree (Andid spinosa), holly, sassafras, Callicarpa americana, 

and various climbing plants, trumpet, creeper (Tecoma radicans)y 

yellow jessamine (Chhemiiim .setttptrvirens), muscadine grape (Utfis 

rotund ifolia), and green brier (Sot ilex rotund if olia). This soil, as the 

growth indicates, has rather more body than is necessary or even 

advantageous for growing most truck crops. The neighboring fields 

were planted in cotton which was in excellent condition and indicated 

a soil well adapted to that staple. 

ij. Edenton, near the preceding tract: Pines small and giving place 

to hardwoods, chiefly tulip tree and Spanish oak, with a scattered 

undergrowth of persimmon (Dioapyron virginiana), sumac, sourwood, 

sweet gum, spikenard tree, yellow jessamine, etc. Hero the soil was 

lighter and sandier than in No. 5, and therefore better adapted to 

truck. 

The problem of ascertaining just what plants are useful as indica- 

tors of a good truck soil is not a simple one. As we have already 

remarked, it is the water content of the soil, depending very largely 

upon its fineness of texture, that chiefly determines the distribution 
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of plant life in the Dismal Swamp region. The dunes ami salt 

marshes are of course exceptions, but these can be left out of the 

discussion, which concerns only soils that are likely to be of agricul- 

tural value. 

Now, there exists an element of uncertainty, which made itself 

evident at the outset, of the investigation, in the very considerable 

versatility as to habitat which many plants exhibit in this region. 

Woody plants are elsewhere usually quite sensitive to differences of 

water content in the soil. Thus, in regions where the surface of the 

country is more broken and exhibits a greater variety of elevation 

the red maple is rarely found outside of swamps, while such trees 

as sweet gum, willow oak, buttonwood, sand-bar willow, and blue 

beech are confined to the banks of streams. In the Dismal Swamp 

region, however, all these plants are met with in the driest soils of that 

section, even occurring upon the sand dunes of the coast. Sweet gum 

and red maple are present almost everywhere, usually in the greatest 

abundance. 

Sassafras, sumac (Rhu.s copallina), persimmon, sour wood (0.ryden- 

dmim), and spikenard tree (Aralia xpinosa) are all common plants 

in the Piedmont and the mountain regions of the Southern States, 

as well as in the Coastal Plain. But while in the more elevated parts 

they are most characteristic of dry uplands, near the coast they 

occupy very wet as well as comparatively very dry soils, even thriv- 

ing in all but submersed ground in the Dismal Swamp. As partially 

explaining this peeularily of distribution, however, it must be borne 

in mind that arid soils, or oven soils that remain constantly drv for J L t 

any considerable period, are unknown in the region we are describ- 

ing. The difference between the wettest and the driest land is here 

much less sharp than in districts having a more perfect drainage. 

Still, with every allowance for the absence of sharp limits l>etween 

the vegetation of soil that is moderately heavy and wet, but not 

swampy, and that which is relatively light and dry, we are, neverthe- 

less, able to recognize a type of.' native growth which serves fairly 

well as an indication of a soil of the latter character and one therefore 

that is well adapted to t ruck. 

Short-leaf pine (/\hh.v Utcdtt) is always present, in such land if it 

has retained its original vegetation. This tree does not, however, 

reach its largest size on the truck soils, but in land having consider- 

ably more bottom, such as usually occurs farther from salt water. 

Where the original growth of pine lias been disturbed hardwoods 

tend to replace it, and these are also usually present as undergrowth 

in the more open pine forest. Various oaks, especially Spanish oak 

(QitercHS diyiiala), white oak (Q. (dh<t), red oak {Q. rnhr(t)^ quercit- 

ron (Q. rclufnia), and the so-called water oak (Q. nit/rn) are usually 

present. Sweet gum (Tji(iutd(ttidt<tr styracijUitt) is almost always 

found upon land that is adapted to truck crops, often forming the 

principal undergrowth. The presence of dogwood (Corn ua JJorida) 
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in any considerable quantity is a safe indication of a good soil of this 

type. Ilolly (Ilex opaca), black walnut {Juglans nigrd), and hickory 

are trees whose presence indicates a type of soil that is richer than 

the lightest pine lands, yet highly esteemed by truck farmers. 

A variety of shrubs are found in good truck land. Myrtle {Myrica 

carol inens is) is often a very important feature of the undergrowth. 

Although common on the dunes, where the soil is agriculturally 

worthless, its presence in the pine forests denotes a promising truck 

soil. Gallberry {Ilex glahro), while frequent in land that is too heavy 

to meet the requirements of truck fanning, is occasionally common 

on high-grade soils which are well adapted to some truck crops, espe- 

cially potatoes and strawberries. Near Newbern a type of soil which 

is sandy but richer in organic matter than most truck soils and to 

which we have already referred is known as "gallberry land " because 

of the predominance of this shrub upon it. 

Sweet bay {Persexipubvxcens) resembles gallberry in its distribution 

upon both light and heavy soils. The presence of a number of other 

shrubs in considerable quantity among the undergrowth may be taken 

as fairly conclusive evidence of a good truck soil. These are: CaUi- 

carpa amerwana, sourwo<>d (().rydendru m arI>oream), persimmon 

{Diospyros rirginiana), spikenard tree {Arcilia spinosa), huckleberry 

or blue tangle {Gaylnxsacia frondota), blueberry ( Vaceiniumvirgatum 

teneihim), and deerberry ( I 'arehi turn sfaminett w). Less character- 

istic of this type of soil are sassafras and sumac {Rhus copaUina). 

Muscadine grape ( Vitis rof>t ndifoi ia) and summer grape (V. aestivalis) 

are much more abundant on this than on heavier soils. Round- 

leaved greenbrier {Snnhtx r<tfintdifolia) and yellow jessamine (Gel- 

aemium sempervirens) are very often present, but are also common in 

heavier land. 

VEGETATION OF LANDS UNSUTTED TO TRUCK FARMING. 

The fact has already been noted that certain plants, such as red 

maple {Aver rubrttm), willow oak {QuervuspheMos), and small cane 

{Anntdhtttria- ierf(t), while normally swamp-loving species, are found 

in the Dismal Swamp region upon a great variety of soils. The pres- 

ence of any or all of them among the undergrowth does not. necessa- 

rily indicate a soil too heavy for truck, but is good evidence that 

the natural drainage is for some reason deficient. Hut wherever red 

maple and black gum in numbers grow to be good-sized trees it can 

be concluded with safety that here the soil is too heavy and too rich 

in organic matter for purposes of truck farming. Similarly the occur- 

rence of beech or of cow oak {Quvrcus michauxii) of any consider- 

able size betrays a clay content in the soil that precludes the suc- 

cessful prosecution of this branch of farming. There are a number 

of plants, e. g., cypress (Taxod imit distichttiu), juniper {Chamae- 

cypar is thy aides), black gum {Xys.sa hifloni), cotton gum (.V. m> i fforn), 

rattan {BercJiemia volubilis), big cane {Antndinurin maerosperma), 
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poison (logwood or boar (mod (Wins remix), cotton wood (Populus 

heieraphulla), laurel-leaved green brier (SniiJax la it rifolia), sweet bay 

{Magnolia rirginiatui), etc., wlio.se presence betrays at once that the 

soil is too rich in organic matter 1o l>e at all suited to "trucking'" as 

the industry is at present practiced. 

While the trees and shrubs enumerated in the preceding paragraph 

show that the soil on which they grow is not adapted to forcing gar- 

den vegetables to early maturity, with the exception of juniper they 

by no means indicate a worthless soil. The heavier clayey, but not 

swampy, lands, which are mostly found at some distance from tide 

water, can be made to yield excellent crops of oats, clover, timothy, 

cowpeas, and other forage plants. It is to be strongly recommended 

that more attention be paid in the Dismal Swamp region to growing 

forage crops and raising cattle. Truck farming, although yielding 

large returns to a few successful growers, is already overcrowded, and 

is becoming more so every year. It is no uncommon thing in the 

extensive trucking areas along the coast for a large part of the berry 

crop to be left on the vines; and much of the potato crop remains in 

the ground because overproduction has brought the market price 

down to a figure where it no longer pays to gather the crop. Mean- 

while a large part of the beef and even the dairy products consumed 

in the region are imported from the North and West. 

While some lands are fairly well adapted to wheat, cotton, and 

tobacco, it is much to be doubted whether this region can success- 

fully compete with others in the production of any of these crops. 

Much of the heavy interior soils are now in corn, and in the lower 

part of Norfolk and Princess Anne counties, Ya., a noteworthy amount 

of cotton is raised. As a rule neither crop gives good results, chiefly 

because the land has been worn out by long cultivation in one or the 

other crop, without the practice of intelligent rotation. Greater atten- 

tion to clover and meadow grasses, as well as more diligent cultiva- 

tion, would go far to restore them. There are some farms in that part 

of the region which afford admirable object lessons of what can be 

accomplished by this treatment . Hut as a rule the interior lands are 

in sorry contrast to the highly cultivated truck farms that border tide 

water. 

A final word should be said concerning the swamp lands, which are 

more fully discussed in the chapter on ''Soils.'1 These are of two 

types—the pealy juniper soil and the rich black-gum land. The first 

type, which does not occur in any noteworthy area outside the main 

borders of the Dismal Swamp, is characterized by a native growth of 

"juniper'' or white cedar (Chamaecyparis). According to all testi- 

mony, it is agriculturally valueless. " I5lack-gum land" is so called 

from the principal tree which it bears when in its virgin state, the 

black gum (Nyssa hiflora). Most of it is covered with a heavy forest 

composed of this tree, red maple (Acer rubrum)^ some (formerly 
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much) cypress {Ttw.odium dialichiim), blue ash (Kraxiuus coro- 

linhiita), etc. AVhen cleaved ami "well drained such land yields much, 

better crops of corn than can be had on any other soil of the region. 

The corn crop of the Dismal Swamp lands is likely to prove peculiarly 

valuable, as the product is mostly shipped abroad. Being within 

If) to 20 miles of a seaport, that is hardly surpassed on our coast, this 

region has a great advantage over the better known corn-produc- 

ing country of the Mississippi Valley. The variety chiefly grown on 

the swamp soils is known as horsetooth corn. It is a white dent 

which possesses an unusually long kernel, and is largely exported to 

Germanv for use as a seed corn, 
*■ 

Flu, #5.—Mouth of main drainage ditch emptying into tlx1 Dismal Swamp Canal, Wall are ton, Va. 

Irish potatoes and cabbage also give excellent results on such land. 

It has lately been demonstrated that celery can be successfully and 

profitably grown in black-gum land. And last, but not least, it is 

probably better suited to the establishment of permanent meadows 

than any other type of soil in the Dismal Swamp country. 

ILLUSTRATIVE QUOTATIONS. 

It may not- be out of place to quote iu conclusion a few published 

descriptions of the natural growth on different types of soil in other 

parts of the United States cast of the Mississippi. They will serve to 

illustrate how generally this means of distinguishing good from bad 

soils is employed. 

The vounirer Michaux irives an interest iiiif not % on this subject in i- ~ * 
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his " Voyage A l'ouest des monts Alleghanies," published in 1804. I 

qiiottiyfl|^^K03 to 20(i of the English translation, "Travels to the 

west^^^^^Hhe Allojrhany Mountains/' which was printed in the 

follo»^H|-: 

In tl^^R States [Kentucky and Tennessee J they appreciate the degree of 

fertilit^^^^p land by the different species of trees which grow upon them; thus 

when of a lot of land is advertised, they are careful to specify that such 

or such i^Vof trees grow on such or such parts, which is sufficient information 

to the pufllbser. This rnle, however, admits of an exception with respect to the 

Barrelj^Kie soil of which, as I have mentioned, is very fertile and on which, 

nev&^^es£, there are found the Scrobi/ <>(//»•„ ere us liigra, and the Jmjlans 

hickery, which in the &rest are evidences of the worst soil. Supported by this 

mode of estimating the^^undity of the soil by the nature of the trees which it 

produces, I shall mention&gery remarkable observation which I made as soon as 

I arrived in this State. In^kntucky and Cumberland1 independently of a few 

trees which are peculiar to tl^k countries, the mass of the forests in lands of the 

first class, is composed of thosewtecies which are very rarely met with to the east 

of the mountains in the most fertile soils. These species are principally the fol- 

lowing: Cerastta virginiamt, cherry tree; Jxglanx obhrnga, white walnut; Pa via 

hitea, buck eye; Fra.vimts tiUnt, iiigra, eertdm, white, black, and blue ash; Celt is 

folliis villonis, hackberry; Ihnns rixcosa, slippery elm; Qttercits imbricaria, black- 

jack oak; Guilandiua dioiat, coffee tree; Oleditnut tria can thou,honey locust, and 

Annona triloha, papaw, which rises to the height of 30 feet. These three last 

species, in particular, denote the richest lands. In cool mountainous places and 

by the sides of the rivers which have not steep banks, there are also found the 

Quern nn maerootrpa, over-cup white oak, the acorns of which are as large as a 

hen's egg; the .leer saccharin mi j, sugar maple: the Fuyna aylvatica, beech; and 

also the P/atanus occidental is, plane; th&* Liriodemlrnvi t uUpifcru, white and 

yellow tulip tree, and the May noli* t aciiminata, cucumber tree, the three last of 

which attain to a circumference of 18 or 30 feet. The plane, as lias been men- 

tioned before, grows to a larger size. 

In the lands of the second class are found Fag us caul at ic a, chestnut; Quercus 

rubra, red oak; Quercus tiwtori:i, quercitron; Taiaims sassafras, sassafras; Dios- 

piron vinjinitnia,persimmon; Liqiudambar titi/rncijlna, sweet gum; Xi/s/ta villosa, 

gum tree, a tree which neither yie ds gum nor resin, as its name seems to imply. 

Those of the third class which are generally arid and mountainous, scarcely 

produce any but the black and red oak; the (J wrens ftrinnn moat an a, rocky oak, 

some pines, and sometimes Virginian cedars. 

Mr. "\V. W, Aslie (liull. X. C. (yeol. Survey, vol. n, pp. 14 to l»j) 

describes as follows the natural vegetation on different; soils in east- 

ern North Carolina; 

The timber over the entire section is, on the highlands, largely of two species of 

pine; one, the loblolly pine (Pimts tavda L.), more confined to the counties north 

of the Neuse River and to the moister soil; the other, the long-leaf pine {IHnus 

jxthistrus Mill.). to those south of this river and to the drier, more sandy soil. 

Beneath these trees, where the soil is not too dry and sandy, is a lower growth of 

small white and post oaks, dogwood, haws, and the narrow-leaved crab apple, 

while where the soil is very sandy and dry there grows, either with the long-leaf 

Pine or where it has been removed, a small worthless oak. the sand black-jack or 

:"In the United States the name of Cumberland is given to that part of Ten- 

nessee which lies west of the mountains of that name." 



rROFE&SOK WHITNEY ON SOILS AND NATURAL GROWTH. 483 

barren oak ' Qiwrcws eatfxl>aci Michx.). and, less frequently, the high-ground wil- 

low oak {(jnercn* i'inerr<i Michx. \ This oak is also a small tree and indicates the 

most barren soil. Besides the pines just referred to, there are two others found with 

them, the short-leaf [yellowj pine (l\ ecfihxifti Mill,), an uncommon tree except 

on dark loam or gravelly soil along the western and northern limits of thia section, 

and the savanna pine (P. swot inn Michx.). a knotty, uiisvmmetrical tree occur- 

ring from Virginia southward along the margins of " pine barren " ponds or scat- 

tered in small clumps over the open mvannas and marsh lands. These few species 

form the chief growth of the higher lands. 

The swamp lands, with a total area of about m square miles, have a very 

characteristic and varied growth. Bordering these swamps are water and willow 

oaks, with the evergreen loblolly bay and sweet bay. Farther in them are huge 

swamp chestnut oaks {{Jm'rrun miehatt.rii Xutt.). elms, maples, besch, holly, and 

tall rosemary pines (/'. taeda L.). These lands constitute the <><tk Jiuftt. areas 

which are under water only during the wettest seasons of the year. They have 

usually a good soil and can be easily drained. 

Where the water is deeper in the swamps and remains longer grow the cypress, 

sweet gum, black gum, tupelo. and yellow poplar. 

In the mud swamps along the larger streams there are, besides cypress and gums, 

ash. overcup oak. cotton wood, sycamore, and hack berry. Mixed with the other 

swamps, but covering leas area and occurring only on sandy or peaty soil, are 

white cedar swamps, or "juniper bays." as they are usually called. The tree 

growth in these is largely and often entirely juniper or white cedar (Cha nut feypa ris 

spheroidea Spach) and white bay (Mtujuoli« gbtvca L.). In the extreme eastern 

part of this section, in the immediate vicinity of the seacoast, there is a character- 

istic arborescent flora of red cedara and live oaks, while along its southern limits 

the palmetto and American olive (Ohu amci-icunti L.) give it a semitropical aspect. 

On the other hand, as the clay and loam of the hill country is neared, the oaks and 

hickories rapidly increase among the pines, making the transition to the hard-wood 

uplands. 

Several well-marked soil types of peninsular Florida, with their 

native growth, are thus described by Professor Whitney (A prelimi- 

nary report on the soils ol' Florida, Hull. I)iv. Agric. Soils, U. S. Dept. 

Agr., vol. 13, pp. 8, !>, 1S!>*); 

There is a marked difference in the character of the native vegetation on the 

different types of soil in the State. The hammock land, considered the most valu- 

able for most purposes, has a more or less heavy growth of white oak, live oak, 

water oak, bay. hickory, magnolia, and dogwood, so dense at times as to form a 

veritable jungle. The white oak is found only on the very best hammock lands, 

while the red oak and the long-leaf pine grow together on what is called the 

mixed lands. The high pine land and the pine flats, as the names imply, contain 

a monotonous growth of long-leaf or spruce pine, the character of the land having 

a great influence upon tlie iorest growth. 

There is, as a rule, a more or less marked difference in the appearance of the 

soils of these different types of land, but notwithstanding the very great differ- 

ence in the character of the vegetation on the hammock and pine land soil no 

appreciable difference has yet been found, either from a chemical analysis or from 

an examination of the physical texture ol the soils. * * * 

The second quality of high pine land covers vast areas in the peninsula. It is a 

very light, rather coarse, sandy soil, less coherent than the hammock or first 

quality of pine land. Still the roads through it are good. The characteristic 

growth is the long-leaf pine. The trees are sparsely set and often of quite large 

size. There is very little undergrowth, and a wagon or carriage can be driven 
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through the forest in almost any direction. There is generally a good groVrth of 

grass, and these lands are very extensively used for grazing, 

* * * These second quality hicfh pine hinds form the principal truck areas at 

Gainesville, Orlando, Winterhaven, Grand Island, and Bar tow. The country is 

generally rolling, with differences of elevation of from 23 to 10 feet. The whole 

elevation of the lake region, which is used for truck growing, is from 100 to 200 

feet above sea level. The soil is a coarse white or yellow sand, underlaid by a 

coarse, sandy subsoil. It looks like a barren sea sand or a coarse, sharp, building 

sand; but that it is very productive is shown by the large and vigorous growth of 

pines, the luxuriant growth of grass, the great quantity of truck crops which can 

be produced during the season, and the enormous growth of beggar weed which 

takes possession of the land after the crops are removed. * * * 

As already explained, the hammock lands are characterized by a native growth 

of hardwood trees, principally of oak, hickory, magnolia, dogwood, and the cab- 

bage palmetto. There are quite a number of grades of hammock land, distin- 

guished by the kind and density of the growth as well as by the character of the 

soil. There are light and heavy hammocks, so named from the density of the 

growth rather than from any appreciable difference in the character of the soil. 

The low, flat hammock, the high hammock, the heavy clay hammock, and the 

marl hammock, the various grades differing somewhat in the kind and relative 

proportion of the native trees. * * * 

The great Etonia scrub formation was examined at Altoona. It is an impressive 

sight to stand at the border line between the scrub and the high pine land and 

notice the difference in the character of the vegetation. The high land pine is 

open, the trees are large and vigorous, and the ground is covered with a crop of 

grass, which gives very good grazing for cattle. The vegetation is quick and 

generous, and the most tender plants will grow luxuriantly if properly attended to. 

These conditions stop abruptly at the edge of the scrub. The boundary lietween 

the high pine land and the scrub can be located without trouble within a few 

feet. * * * In the scrub there is a dense growth of scrub oaks and low bushes 

and plants, all having thick leaves protected to the utmost from loss of water by 

evaporation by the property that desert plants have of turning the leaves up edge- 

ways to the sun to expose as little surface as possible to the direct rays. No grass 

is found, and only the most hardy desert plants grow. When pines grow, it is the 

dwarf spruce pine and not the long-leaf pine, while on the other hand the spruce 

pine is not found across the border in the high pine lands proper. The full-grown, 

scrub vegetation reaches about the height of a man's head. * * * This scrub 

growth stretches out at this place in an unbroken line for 10 or 15 miles to the 

northward, and the whole country presents a most desolate appearance. 

ANATOMICAL NOTES. 

In the following1 pages are presented brief descriptions of the anat- 

omy of some of the plants of the Dismal Swamp region which are 

most interesting from an ecological point of view. The leaf alone is 
■i 

descril>ed in most cases, that being the organ from whose structure 

conclusions can usually most readily be drawn as to the interaction of 

the organism and its environment, especially in matters of soil and 

climate. As a rule only the epharmonic characters—in other words, 

those by which the plant adapts itself to the physical conditions of 

its environment—so far as they have been determined, are here dis- 

cussed. Most of these having already been mentioned collectively in 

describing adaptations to environment in the several plant formations, 
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the species are here arranged in their systematic order, for conven- 

ience of comparison. The following is a synopsis of the species of 

each formation which are described below: 

I, Maritime formations.1 

A. Salt Marsh formation: Oxycocciis macrocarpus. 

B. Sand Strand formation: Smilax bona-nox, Helianthemum canadense, Had- 

aonia tomentosa, Lechea maritima, GelxemiHm stimpervirem,'' G-alium bispidulum. 

Lo nicer a semperriren a. 

II. Inland formations. 

A. Dry Land formations. 

1. Forest formations. 

(«) Mixed Forest: Asaruin virginicum. Perse a pubescens, Liquidambar styraci- 

Jluu. Malaxauyitsfifolia, Tle.r tjlabra, Batodendron (Vaccinium) arboreum, Symplo- 

cos tinctoria, Styrax grandifolia, Gclsemium xemperinreiis, Lorticera sempervirens. 

2. Cleared Land formations (noncultural). 

(b) Shrubby: Rosa Carolina. » 

(c) Herbaceous: Ascyrum atana, Hypericum pilosum, H. virgatum, Senecio 

tomentosus. 

B. Fresh-water formations. 

1. Palnstrine. 

(a) Forest: Smilax laurifolia, S. walteri, Phoradeudron flavescens, Magnolia 

glauca, Perxea pubescens, Liquidauibar styracijiiu f, I tea virginica, Decumaria bar- 

bara, Rosa Carolina, Mains august ifolia. He.r glabra, I. lucida. Acer ru bruin, Ber- 

chemia scan dens. Nyssa aquatica, Lencothoe axillaris. L. racemosa, Pieris nitida, 

Xolisma foliosiflora, Kalmia angnstifolia. Chionanthus virginica, Gelttemiitm sem~ 

perrirenSf Loniccra semperriretis. 

lb) Open Marsh. 

Low Marsh formation: Pint hea foetida. 

Smilax boxa-xox L. 

Sand Strand formation (innermost dunes). 

Leaf thickish, evergreen, bifacial. 

Epidermis; Ventral, cell walls thickish, the radial strongly undulate; 

cuticle nearly smooth. Dorsftl, cut icle delicately wrinkled. Stomata 

numerous, level with the surface, each bordered by a pair of irregu- 

larly crescent-shaped subsidiary cells, the inner walls of the guard 

cells strongly thickened. Hairs none. 

P(ilt.sa<ltj in one laver of short, wide cells. Pneumatic tissue rather 
1 

compact. 

1 The following maritime species which occur in the Dismal Swamp region were 

described by the author, as to their leaf anatomy, in Contr. U. S. Nat. Herb., vol. 5, 

pp. 285 to 312 (1000): 

Sand Strand,— Panicum amarum Ell., Spartina patens (Ait.) Muhl., Uniola 

paniculata L.. Myrica carolinensis Mill..M. cerifera L.,Quercus virginiana Mill., 

Q. lanrifolia Michx.. Zanthoxylnm clava-herculie L., Oenothera humifusa Nutt.. 

Physalis viscoea L.. Iva imbricata Walt. 

Stilt Marsfi.—Spartina stricta (Ait.) Roth. Juncus roeinerianus Scheele, Kos- 

teletzkya virginica L., Monniera monniera (L.) Britton, Solidago sempervirens L., 

Aster tenuifolius L., Iva frntescens L,. Borne hi a frnte cens (L.) DC. 

2 The names of species which normally occur in more than one formation are 

printed in italics. 
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Hyportermal eollenchytnafic tis.stw beneath the larger veins. 

Siereome surrounding the inestomc bundles, especially strong alwve 

and below them. 

SSIILAX LA L* HI FOLIA L. 

llygrophile Forest formation. 

Leaf thick, evergreen, slronglv bifacial, markedly xerophytic in 

structure (lig. 80). 

Epidermis: Ventral, cell walls thickish, the radial strongly undulate; 

cuticle thick, finely wrinkled, yellow, sharply differentiated from the 

Fig. %—Smihtx hturi/tUia^ leaf In croas section, a, Ventral faoe; rhu-sal face. Magnified 3tiU 

times. 

whitish, highly refractive outer walls of the epidermis cells. Dorsal, 

radial walls not undulate; cuticle thicker than on the ventral surface, 

nearly equaling the height of the luinina of the epidermis cells, 

strongly wrinkled, with a few broad, blunt ridges to each cell, other- 

wise as on the ventral surface. Sfomata only on the dorsal surface, 

lying at right angles to the leaf's axis, deeply sunken (below the 

cuticle). Hairs none. 

Palisade in two dense layers, the cells wide, with thick, pitted walls; 

then several layers of short-celled pneumatic tissue, with rather large 

intercellular spaces; and finally, beneath the dorsal epidermis, two 

rather compact layers of short cells. 
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Htjjxxlenual colft'iichymalic tissue beneath the midvein, palisade 

no), interrupted above it. 

Slercome massively developed around the mestome bundles, com- 

pletely surrounding them, but especially strong above and below 

them, very thick-walled. 

Smilax walteki Purah. 

llygrophile Forest formation. 

Leaf not thick, deciduous, approximately isolateral. 

Epidermis: Cells containing much chlorophyll (especially those of 

the ventral surface), walls—especially the outer—thickish, the radial 

walls somewhat undulate on the ventral face, not undulate on the 

dorsal. Stomata few on the ventral face, numerous on the dorsal, 

about level with the surface, lying in all directions, each bordered by 

three to four uiidifferentiated epidermis cells. Hairs, none. 

Mexophytt homogeneous through the leaf; palisade none, but inter- 

cellular spaces rather larger on the dorsal side. 

Smaller mestome bundles entirely surrounded by rather thin-walled 

stereoine. 

Phoradendkon flavescens (Pursli) Nutt. 

Hygrophile Forest formation. 

Leaf isolateral, thick, leathery, glabrous; veins, even the midvein, 

embedded in the niesopliyll. 

Epidermis: Cell walls straight, thick; cuticle thick, smooth. Sto- 

rn ata on both faces, lying in all directions, each bordered by a pair of 

subsidiary cells which are larger than the guard cells. Hairs none. 

Mesophyll perfectly homogeneous, compact, in about ten layers of 

nearly isodiametric cells without intercellular spaces. 

Groups of stereoine adjoin the niestonic bundles on both the hadrome 

and the leptoine aides. 

ASAKUM VI1MJINICUM L. 

Forest (nonhygrophile) formation. 

Leaf thickish, bifacial, smooth, punctate with scinitransparent 

points. 

Epidermis: Ventral, cells rather largo in all dimensions, radial 

walls undulate;1 the cuticle delicately wrinkled, thick, smooth, except 

on the leaf margins. Dorwd, cells smaller, lower, radial walls thicker 

and less undulate, the walls collenchyniatically thickened beneath the 

mid vein. Stomata confined to the dorsal surface, rather large, level 

with the surface, lying in all directions, each bordered by four to six 

ordinary epidermis cells. Rounded .secretion cells numerous (one to 

1SoIereder states that the cells of the epidermis 011 both faces have pitted walltj 

(Engler's Bot. Jahrb., vol. 10, i». I'iT). 

23592—No. 0—01 12 
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every four stomata).1 Hairs confined In the impressed veins of the 

upper surface and to the margins of the petiole, scattered, short, 

conical, blunt-pointed, four or live celled. 

Pdlisatie in two layers of short, broad cells, the inner less compact.* 

Pneumatic tissue from fivo to six layers, very open, with large air 

spaces. 

Ihjpodenmd collenchyiua in several layers beneath t he mid vein 

and in the margins. 

Stereo me none. 

Small groups of colorless parenchyma with small, thickish-walled 

cells occur above and below the niestome of the larger veins. 

Magnolia vikuiniana L. 

Abundant in the Ilygrophile Forest formation. 

Leaf coriaceous, semi persistent (deciduous farther north, more per- 

sistent farther south), bifacial, dark green above, very glaucous 

beneath, densely pubescent when young, veins numerous, reticulated, 

prominent on the lower surface. 

Kpidermts; V'nfral, cells low, considerably greater in the dimen- 

sion parallel to than at right angles to the leaf surface, their walls 

straight or but slightly undulate; cuticle somewhat thickened. Dor- 

,s!«/, cut iele coated with granular wax. Stomata none on the ventral 

surface, lying in all directions oil the dorsal surface, slightly sunken, 

each accompanied by two subsidiary cells.3 Hairs numerous 011 the 

young leaves, more or less persistent along the veins, especially beneath, 

long, slender, sharp-pointed, with smooth cuticle, bieellular, the ter- 

minal cell much the longer.1 

Hypoderm present on the ventral face above the large veins, its 

cells tabular, considerably larger than those of the epidermis, their 

walls rather thick.5 

'The presence of secretion cells in the epidermis is characteristic of most Aria- 

tolochiaceae (Solereder, loc, cit., p. 414; sec also below, p. !U0, foot note 4). In 

some species the walls of the secretion cells are suberized (Solereder, loc. cit., p. 

417). In all Aristolochiaceae examined by Solereder the secretion was found to 

contain ethereal oil, although otherwise differing somewhat in different species 

(loc. cit., p. 419). In .1. viivjiuicum the secretion cells, found only in the lower 

epidermis, are of two kinds—large spherical or ellipsoidal cells o.Oi.'i to (MM mm. 

in diameter, and smaller cells hardly distinguishable in size and shape from the 

ordinary epidermis cells (Solereder, loc. cit.. pp. 42:5-424). 

■'Solereder describes Axaritm ri>'</i>i.icnm as having three layers of palisade. The 

number probably varies. Even with the aid of the polarizer he failed to detect in 

the mesopliyll crystals such as are abundant in .1, urifolinm and other species 

(loc. cit., pp. 433-424). 

3 A character of the Maguoliaceac. See Vesiiuo in Nouv. Archiv. M u-s., sir. 2, 

vol. 4, pp. 34, 3.r). 

4Although the disproportion is less than in the hair of the .1/. rotinpiniii figured 

by Vestiue. (Loc. cit., t. ~. /. ■>.'/.) 

Lalanne (Feuilles persistantes, p. ?!>) describes a similar hypoderm occurring in 

the leaves of .1/. tjrandiflora, but apparently not confined to the neighborhood of 

tlin larger veins. 
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Pidixade in two layers, tins cells rather low. Pneumatic tissue only 

moderately open. Oil reservoirs numerous in the mesophyll. 

Colle)whymatir tissue strongly developed above the large veins, 

especially the mid vein; less strongly developed beneath them. 

Mt slome bundle of the large veins arranged in a more or less perfect 

cylinder. 
I 

Sk'-rwrnui completely surrounding the niidvein, especially strong 

beneath it, where it is separated from the collenchymatie tissue by a 

few layers of thin-walled colorless parenchyma. Narrow plates of 

stereo me support the smaller veins, extending through the entire 

thickness of the leaf.1 Stereome is also rather strongly developed in 

the leaf margins. 

Persea pubkscens (IMirsh) Sargent. 

Mixed and Ilygrophile Forest formations. 

Leaves thick, more or less persistent, bifacial, dark green and some- 

what shining above, somewhat glaucous and, especially when young, 

short-pubescent beneath. Structure in many respects similar to that 

of MtujnoUa (jlauca. 

Kpidermis: Ventral, cells tabular, the cuticle considerably thick- 

ened, the radial walls undulate. Dorsal, cell walls thinner, cuticle 

covered with a granular coating of wax, radial walls not undulate. 

Stomata confined to the dorsal surface, exceedingly numerous/ small, 

lying in all directions, level with the surface, each bordered by usually 

five unmodified epidermis cells. Hai is con fined to the dorsal surface iu 

older leaves, chiefly along the veins, long, sharp-pointed, with thick 

cuticle, unicellular. 

Palisade in two layers, the outer more compact, interrupted over 

the veins by stereo me. Pneumatic tissue; lacunous. 

Oil reservoirs in the chlorenchyma, large, spheroidal. 

Larger veins strengthened above and below the mestoim; by massive 

groups of thick-walled stereome. Smaller veins supported by thin 

plates of thin-walled stereome. 

Several layers of rather thick-walled colorless parenchyma separate 

the stereome supporters beneath the veins from the epidermis. 

As would be expected, this species, which grows where air and soil contain 

abundant moisture at almost all seasons, exhibits a ranch less pronounced xero- 

phytic structure than is found in others of the Lauraeeae whose leaves are longer- 

lived and are adapted to a drier climate and soil. Laurus itobilw, for example, 

has an extremely compact palisade tissue of very long and narrow cells, and 

its stomata are placed at the bottom, of cavities of which the external orifice is 

very small." 

1 In 71/. t rii>etala {M. umbrella) chlorenchyma occurs above and below the stereome 

supporters of the small veins, although that species has a leaf considerably thin- 

ner than that of M. mrginiawi. (Vesque, Nouv. Archiv. Mus.. s£r. 2, vol. 4, p. 37.) 

a Lalanne (Feuilles persistantes, p. 82) finds the presence of a very large num- 

ber of stomata on the under surface to be characteristic of leaves which are cori- 

aceous, even when not ''evergreen." 

3 Lalanne, op. cit., pp. 66 to 68. 

l 
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Ll«jUIl>AHBAK STYRACIFLUA L. 

Occurs abundantly in tho Mixed and the Hygrophile Korest forma' 

tions. 

Leaf bifacial. 

Kpuknitis: Cells, especially those of the dorsal face, rather small, 

much broader than high, radial walls undulate; cuticle thin. Stomata 

none on the ventral face, numerous on the dorsal face, lying in all 

directions, level with the surface, each bordered by a pair of iirregu- 

larly crescent-shaped subsidiary cells which are smaller than the 

other epidermis cells. Hairs in densely matted tufts in the axils of 

the principal veins at the base of the under surface of the blade, 

usually disappearing later on, long, flexuous, pointed, unicellular, 

with thick, smooth cuticle.1 

Pal 'muie in two layers, cells of the inner layer short. Pneumatic 

tissue moderately open. Large resin cavities in the mesophyll.2 

Hypodermal collenchijma strongly developed above and especially 

beneath the principal veins, six to eight layers in old leaves. 

Stereome forming an almost continuous thin sheath about the con- 

centrically arranged mestome bundles of the large veins; in younger 

leaves often limited to a few thin-walled cells above the mestome 

group or altogether wanting. 

A large resin canal occupies the center of the mestome group of the 

large veins.3 

ITEA VIKCSINICA L. 

llygropliile Forest formation. 

Leaf rather thin, bifacial, midvein very prominent beneath. 

Epidermis: ITvi/n*/, cells large, their walls straight or nearly so, 

thickish; cuticle smooth, thick, strongly thickened in the leaf margins, 

where it, constitutes the only strengthening tissue. Dorsal, cell walls 

thinner, the radial strongly undulate. Stomata confined to the lower 

surface, small, nearly orbicular, lying in all directions, level with the 

surface,1 each Ixmlered by four or five ordinary epidermis cells. 

Hairs on the upper surface along the larger veins and on the leaf 

margins, few, short, pointed, thick-walled, prickle-like, unicellular, 

with smooth cut icle." 

'According to Reinsch (Engler's Bot. .Tarhb., vol. 11. p. 4) there are no hairs 

on tho leaf of Liquidambar. 

J Liquidambiir and Altingia are among tho genera of Humamulidaceae which 

are distinguished from Hauiamelis and other geiura by the absence of sclerotic 

idioblasts (Spicularzellen) in the mesophyll of their leaves. (Reinsch, loc. cit., 

363; Thouvenin, Add. Sc. Nat. Bot., si't. 7, vol. 12, p. 1 ;{■"».) 

"The presence of this duct is characteristic of Liquidiimbar and Altingia. 

(Reinsch, loc. cit., p. U63; Thouvenin, loc. cit., pp. 140. 141.) 

<My observation on this point does not agree with Thouvenin's, who states (loc. 

cit., p. 123) that in Itea the guard cells are always lower than the other epidermis 

cells. 

sSmooth according to Thouvenin, loc cit., pp. 116,135, 
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Palisade in t wo layers, the colls short, especially those of the second 

layer, which is not sharply differentiated from the upper layers of the 

quite compact pneumatic tissue. Clusters of crystals of calcium 

oxalate in the palisade.1 

Cvllenchywafic hypodirnt in one layer beneath the mid vein. 

Sfereome in a large group of very thick-walled cells below and 

adjoining the leptomeof the midvein, separated from the hypodermal 

eollenchyma by rather thick-walled, colorless parenchyma; also a 

smaller group of thinner-walled steivome on the hadrome side of the 

bundle, separated from the ventral epidermis by parenchyma like 

that below. All but the largest veins embedded in the mesophyll.2 

DECUMARIA BARBARA L. 

Ilygrophile Forest, formation, climbing high. 

Leaf thin, bifacial. 

Epidermis: Ventral, cells large, thin-walled, the radial walls not 

or but slightly undulate; cuticle but slightly thickened. Dorsal, 

cells smaller, their radial walls strongly undulate. Stomata confined 

to the dorsal surface, lying in all directions, level with the surface, 

each bordered by four or live ordinary epidermis cells. Hail's only 

on the lower surface, especially along the veins, long, pointed, with 

rather thick, granular3 cuticle, unicellular, each surrounded by sev- 

eral small radially arranged foot cells.4 

Palisade in one layer. Pneumatic tissue open. Large cells, ex- 

tended at right, angles to the surface and containing raphides, in the 

palisade. 

Hypodervfial coUenehyma above and especially below the larger 

veins (seven or eight layers below the midvein).3 

Rosa Carolina L. 

Cleared land (noncultnral),Shrubby,and Ilygrophile Forest forma- 

tions. 

Leaves thin, bifacial, more or less glaucous beneath, the veins im- 

pressed above, prominent beneath. 

Epidermis: Cells high on the ventral surface, lower and smaller 

1 Crystals of calcium oxalate aggregated into '1 luaclesin the pneumatic tissue 

and in the parenchyma of the nerves; also in the palisade, where they occupy 

cells that are " a little higher than the neighboring ones and almost spherical." 

(Thouvenin, loc. cit., 135.) 

s Smaller veins embedded in the meaophyll, their strengthening tissue not "(lurch- 

gehend " (going through to the epidermis). (Holle in Dot. Centralbl., vol.53, p. 211, 

1893.) 

Incrusted with CaCO„. (Holle, Bot. Centralbl., vol. 53, p. 166. 1893.) 

4 Exactly like the hairs on the leaf of Phihulelphu* billardieri as figured by 

Solereder, Syst. Anat., p. 358,/. <v A. 

s Most of the cells of the outermost layer of the hypoderm and some in the suc- 

ceeding layers contain tannin, as do the palisade cells and many of those of the 

pneumatic tissue, according to Thouvenin, Ann. Sc. Nat. Bot., ser. 7, vol. 12, p. 98 
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on the dorsal, t he walls thin (even the outer only slightly thickened), 

radial not undulate. Stomata confined to the dorsal surface, lying iu 

all directions, slightly prominent, each bordered by five to eight 

(mostly six) undifferentiated epidermis cells. Hairs along the veins, 

slender, flexuous, pointed, with very thick, smooth cuticle, unicellu- 

lar, each bordered by several small radially arranged foot cells. 

Hypodermtd vollvnrhymu st rongly developed above and below the 

larger veins. 

Malus anoustifolia (Ait.) Michx, 

(Pyrus angiwfifolia Ait.) 

Ilygrophile and Mixed Forest formations. 

Leaf thin, bifacial. 

Epidermis: Cells alike on both surfaces, radial cell walls not undu- 

late; cuticle considerably thickened, strongly wrinkled. Stomata 

confined to the dorsal surface, lying in all directions, level with the 

surface, each bordered by four or five ordinary epidermis cells. Hairs 

none. 

P(ditade in two layers of rather low cells. Pneumatic tissue open, 

with large intercellular spaces. 

Hypodermal rollenrhyma strongly developed above the large veins 

and much more so IhjIow them, thick-walled. 

Ilex olabra (L.) A. (iray. 

Mixed and Ilygrophile Forest, formations. 

Loaf thick, persistent, bifacial. 

Epidermis: Vertfrtd, colls small, almost isodiametric, radial walls 

slightly undulate; cuticle much thickened. Dorscd, radial cell walls 

not undulate; cuticle and cellulose layer of the outer walls beneath 

the mid vein nearly twice as thick as elsewhere and about equaling the 

lumen of the cells in height. Stomata confined to the dorsal surface, 

bordered by four or five ordinary epidermis cells. Hairs on the upper 

surface only, scattered along the mid vein (as in I. opavn and i. vomi- 

toria, but loss pointed and with thinner cuticle), erect, prickle-like, 

thick-walled, unicellular.1 

Palisade compact, four-layered, the cells only slightly higher than 

wide, all but about one layer replaced by collenchymatic tissue above 

the midvein. Pneumatic tissue open, with large intercellular spaces. 

Hypodermal rollciwhymativ, tissue in about four layers Iwneath the 

midvein, with an equal number of layers beneath the thin stratum of 

chlorenchyma above the vein. 

Stereome very thick-walled, in a large slightly curved group adjoin- 

'According to Solereder (Syat. Anat., p. 297) "hairsare rare in llicaeeae." Tri- 

cliomes of the type here described are known to him only on the petiole of Ilex 

aquifoliuvi and the blade of I. pseud«>thea. For a description of similar hairs in 

Ilex vomitoria see Kearney, Contr. U. S. Nut. Herb., vol. 5, p. 296. 
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in# Hie leptome of the larger liiestoino bundles, in two or three small 

groups adjoining the lmdrome. 

Ilex lt;oii>a (Ait.) Torr. & Gr. 

Ilygrophile Forest formation. 

Leaf thick, persistent, hi facial. The material examined was in an 

advanced stage of development. 

Epidermis: \'t'nfral, cells small, radial walls thick and porous, 

straight; cuticle massive, especially above and below the midvein, 

there about equaling, with the cellulose layer of the wall, the height of 

the lumina of the epidermis cells. Dorsal, cells as on ventral surface; 

cuticle thinner, except beneath the midvein, where it considerably 

exceeds the lumina of the epidermis cells in height. Stomata con- 

fined to the dorsal face, apparently less numerous than in I. ylahra., 

lying in all direct ions, the whole stoma considerably larger than each 

of the five to seven bordering epidermis cells. Hairs, as in T. f/labray 

only on the ventral surface along the impressed larger veins (espe- 

cially the midvein) having a massive, roughened cuticle and an 

almost obliterated lumen. 

Palisade much as in I. (jlabra, three-layered, occupying about one- 

half the leaf's thickness, very compact, the cells about twice as high 

as they are wide. Pneumatic tissue less open, with smaller Incunes 

than in I. tjlabra. 

Ifijjioderm (as in I.opw-a) in a single layer above the-midvein.1 

Beneath the hypoderm occur about two layers of chlorenchyma 

with nearlv isodianietrie cells. On the dorsal surface beneath the 
I- 

midvein there are five or six layers of thick-walled eollenchyma. 

Slereome very thick-walled, in interrupted bands above and below 

the midvein, which is composed of several radially arranged mestome 

bundles; but only on the leptome side of the small veins, each of 

which consist of a single bundle. 

T-jpaf 7M try ins containing neither stereome nor eollenchyma, but 

strengthened by the great thickening of the cuticle. 

Acer rubrum L.. var. 

Ilygrophile Forest formation. 

Leaf bifacial, dark greeti and somewhat shining above, white- 

glaucous beneath. 

Epidermis; Ventral, cells with nonuiidulato radial walls. Dorsal, 

cells much smaller; cuticle covered with wax. Stomata confined to 

the dorsal surface, lying in all directions, very numerous, level with 

'Not, as in 7. aquifolium, occuring under the epidermis of the entire ventral 

surface. In that species the hypoderm is described by Lalanne (Feuilles persist- 

antes. p. 5~>) as a second layer of epidermis. Bat Pfitzer (Pringsheiw's Jshrb,, 

vol. 8, p. 51), who studied its development, found it to be true hypoderm. originat- 

ing from tissue beneath the epidermis. Its cell walls are moderately thickened 

collenchyniHtioally. 



494 BOTANICAL SURVEY OF DISMAL SWAMP REGION. 

the surface, each bordered by five to seven undifferentiated epidermis 

cells. Hairs densely covering the dorsal surface of the young leaf, 

especially along the veins; long, weak, flexuous, blunt-pointed, thin- 

walled, unicellular,1 

Palisade in one layer, the cells high, forming more than one-half 

the thickness of the mesophyll. Pneumatic t issue with small lacunes. 

Sacs containing a milky fluid occur in the pneumatic tissue^ and in 

the leptome of the veins. 

Veins prominent beneath, the larger reenforced above and l>elo\v 

by strongly developed, hypodermal collenchymatic tissue. JMcstome 

bundles surrounded by a sheath of stereome. Thin-walled, colorless 

parenchyma in a few layers beneat h the larger veins, lying between 

the sterome and the collenchymat ic t issue. 

Heechemia kcandenk (Hill) Trelease. 

Hygrophile Forest formation, climbing high. 

Leaves oinbrophobic, thin, bifacial, veins very prominent beneath, 

leaves not punctate. 

Epidermis: Ventral, cells large, high (i. e., extended at right angles 

to the surface), the outer wall and the granular cuticle thickened, the 

other walls thin, not undulate. Dorsal, cells similar, but with thinner 

outer walls (except under the large veins). Stomata on the lower 

face only, lying in all directions, level with the surface, each bordered 

by usually four or five undifferentiated epidermis cells. Hairs none. 

Palisade in a single layer, very compact. Pneumatic tissue rather 

open. 

Subepidermal collenehyma in several very narrow layers above, and 

several wide layers beneath the larger veins. 

Stereome rather thin-walled, weakly developed adjacent to the 

hadrome and leptome of the larger veins, that l>eneath the leptome ' 

separated from the subepidermal collenehyma by several layers of 

thin-walled, colorless parenchyma. 

Mucilage in the cells of the epidermis15 and in one or two layers of 

the colorless parenchyma beneath the mest omc bundles of the midvein. 

1 "Several-celled glandular hairs in all st>ecies jof Acer] except A. disfylnm."— 

Solereder, Syet. Anat., p. 271. I did not detect them in .1. rnbrum, even on <jnite 

young leaves. 

1 Heretofore known to occur in the mesophyll of Acer only in .1. camptsire.— 

Solereder, Syst. Anat., p. 271. 

3Volkens (Flora der Aegyptisch-Arabisclien Wiiste, p. 110) says of Zizyphus 

apinacristi: "A great part of its extraordinarily high epidermis cells is filled 

with cellulose slime." 

Berchemia is one of the genera of llhamnaceae in which there are no special 

mucilage reservoirs, such as occur in Rhamnus, Ceanotlms, and other genera of 

this family, where they are found in the mesophyll, and in the primary cortex 

and pith of the stem. Guignard et Colin, Bull. Soc. Bot. de France, vol. 35. pp. 

825-327. 

Blenk (Flora, vol. 07, p. 350) states that he does not find mucilage in the epidermis 

cells of any Rhauinaceae which have crystal# of calcium oxalute in the palisade. 
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A SOY RUM STANS JVIicllX. 

Cleared land (noncultural), Herbaceous formation, %)refeiring rather 

moist soil. 

Leaf nearly erect (when growing wliere it is exposed to strong light), 

bifacial. 

Kpiderniix: Yvniral, cells large, wilh rather thick walls, the radial 

ones not undulate. Dorsal, radial walls slightly undulate; cuticle 

I Hearing a coating of wax. Stoinata on the dorsal surface only, lying 

in all directions, sunken, each bordered by three to five ordinary epi- 

dermis cells,1 the guard cells with thick cuticle. Hairs none. 

Palisade in one laver; then two layers of tissue, similar but not - -i 7 

compact; then open pneumatic tissue with low cells. Secretion cav- 

ities in the mcsophyll near the ventral surface. 

Hypodermnl eo]lenehym<dir iisstu well developed above, and espe- 

cially below the midvein. 

ITYPERICUM YlRCiATUM LAM. 

Cleared land (noncultural), Herbaceous formation, often with the 

preceding. 

Leaf small, erect, and often somewhat appressed to the stem, 

isolateral. 

Epidermis much alike on both surfaces, the colls comparatively 

very large, their radial walls slightly undulate on the ventral surface, 

more so on the dorsal; cuticle granular. Stoinata on both faces, more 

numerous on the dorsal, mostly parallel to the veins, sunken, each 

bordered by three (rarely four) und inferential ed epidermis cells. 

Hairs none. 

Palinode in one layer on each side of the leaf,2 inclosing the thin, 

central stratum of nearly colorless pneumatic t issue. Large secretion 

cavities present in the mcsophyll. 

Hypodermal collenchymafir tins-ue above and below the midvein. 

Sfereome none. 

IIyperictm I'Ilosum Walt. 

Cleared land (noncultural). Herbaceous formation, growing in dry, 

sandy fields. 

■ Leaf much like that of IL rtrtjofititt as to position, but densely 

pubescent, isolateral (fig. S7). 

'Compare Vesque (Uomptea Rend us, vol. too, p. tOHO), who say a, "The Hyperi- 

cums are characterized by stoinata bordered by three epidermis cells." 

}H. virgatum and H, pilomm (see below) are exceptional among Hypericaceae 

in the isolateral structure of their leaves. Soleroder (Syst. Anat., p. 134) describes 

the mesophyll in this family as. "so far as is known, bifacially arranged," He 

farther say B (p. 135) that "stomata in the Hyper icaceae are present only on the 

underside of the leaf." 
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Epidermis alike 011 both faces, tlie cells largo, with strongly undu- 

lated radial walls; cuticle rather thick, granular. Stoinata about 

equally numerous on both surfaces, lying in all directions, .sunken, 

each bordered by three ordinary epidermis cells. Hairs rather 11)in- 

walled, tapering to a rounded apex, pluricellular, cells in a single 

row (sometimes as many as sixteen), each hair surrounded by Severni 

radially arranged foot, cells.' 

Pdlisade on each face, inclosing t he thin central stratum of pneu- 

matic tissue. 

Hypodermcd collenchyma above and below the mid vein, more 

strongly developed below. 

Stereome none. 

LecHEA makitima Leggett. 

Belongs to the Sand St rand format ion, growing abundant ly among 

the open dunes with Hudmnia 

Loaf isolateral, pilose, with long hairs. 

'Such mnlticellular, unbranched hairs have not been hitherto detected if 

Hypericaceae, so far as I can learn. Vesijne (Compfes Reitdns, vol. 100, p. 10-IK 

1885) found stellate hairs with a stalk consisting of a single row of cells in three 

genera of Vismieae—Vismia, Psorospernmm, and Haronga. Solereder (Syst. An at., 

p. 135) mentions only hairs of that type as occurring in Hy^wricaceae, nor does 

he mention the occurrence of any kind of hairs in the tribe Hypericeae, 
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Kpiilcrmis: (VIIs large, with thin, not. undulate walls, Stomata 

few on I lie ventral surface, much more numerous on the dorsal, lying 

moslly parallel to 1 lie* leaf's axis, each bordered by four or five umlif- 

ferentiated epidermis cells. Hairs {fig, SS) oil both surfaces, but. 

much more numerous and with more warty citliele on the dorsal face, 

long, lather stout, sharp-pointed, with very thick cuticle, contracted 

shortly above the base, seemingly bicellular, the basal port ion sepa- 

rated from the rest of the lumen by a membrane which is convex 

toward the apex of the hair, the lower portion about one-half as Ion# 

as the upper, base of hair bordered by several 

radially arranged foot colls. Many of the epider- 

mis cells on both faces are greatly enlarged, 

and probably serve for storage of water.1 

Vcdistuh' in one layer on each face of Ihe leaf. 

Pneumatic tissue central. 

Hairs similar to those just described form the dense 

covering of the leaves of Hudxonia tomentuxii, but in that 

species they are more slender and have a smooth cuticle. 

They also occur in Ilelutnthum canatleuse (which see). 

Solereder" describes hairs of this character in Lechwt 

major and ITiubonia criamlrn, and figures one from the 

leaf of CHxtiis o'eticua, in which, however, the basal por- 

tion of the lumen cnt off l>y the dividing membrane is 

proportionately much shorter than in Ij'chnt. marithmt. 

He found that Eau de Javelle stains the dividing mem- 

brane yellow, while the walls of the original cell remain 

white. He states that this type of hair is peculiar to 

Cistaceae and Combretaceae. 

A very interesting description of those falsely bieel- 

lular hairs in Combretaceae is given by Hciden/ who 

found them so character]stic in that family that he terms 

them • * Combretaceae hairs.'' Thiloa is apparently the 

only genusof Combretaceae in which they are even rare. 

Heiden's description is as follows: 

"■But what is characteristic of these hairs if? the cir- 

cumstance that the mostly somewhat bulbous-swollen 

base is separated from the principal part of the hair, 

which is filiform, by a layer of cellulose which projects 

more or lews convrxly or conicallv toward the latter. 

So in" many cases it seems as if the Combretaceae hairs in question are not one- 

celled, bnt rather two-celled, 

"That these apparently two-celled hairs .'ire not to Ihj regarded as two-celled is 

very clearly shown by their development. 

"The first stage of development here considered (see plate fig. la) consists of an 

already pretty thick-walled, long-pointed, one-celled hair, whose lumen widens out 

in the lower part, while in the upper part it is almost filiform. The entire lumen 

1 Solereder (Syst. An at., p. 91) mentions similarly specialized epidermis cells in 

L. win or Jj. ( Ta'vIu'X vonu'-cvxttretit' Anst.). 

ISyst. Anat.. p. 91./. \il .1, 

3 Bot. Centralbl., vol. i>r>, pp. X.1M, li.VJ. and vol. .>C, p. (VI,/. /, 1893. 

Falsely bicellular hair 

from leaf. Magnified 300 

times. 
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of the one-celled hair is filled with protoplasm, which contains a pretty large cell 

nucleus in the base of the hair. In a hair which has developed somewhat farther 

one finds that the wall of the hair has become somewhat thicker, and that the 

protoplasm which originally filled both the base of the cell and the channel of 

the hair has altogether withdrawn to the base of the cell and has completely left 

the channel; the protoplasm now fills only the base of the cell and deposits on the 

side which faces the channel of the hair a membrane which in the particular plant 

in which its development was studied increases considerably in thickness. In 

other spei-ies, as will be shown, this membrane, which is thrown off by the proto- 

plasm (on the side) facing the apex of the hair, remains relatively thin. 

'■ No nuclear division, therefore, occurs in this hair cell; in these Combretaeeous 

hairs, as has already been said, we have to do with true one-celled trie homes." 

IIelianthemum canadense (L.) Michx. 

Iii open pine woods near the strand. 

Leaf bifacial, pubescent, especially beneath. 

Epidermis: Cells with thin walls, the radial somewhat undulate. 

Hairs on both surfaces of three types: (1) PIuricellular, scale-like, 

stellate hairs with 3 to 8 slender, sharp-pointed arms that arc parallel 

to the leaf surface, each hair bordered by several radially arranged 

foot cells; (2) long, stout, very thick-walled falsely bicellular hairs of 

the peculiar cistaceous type described under Lechea imtrifima, and 

(3) rather few multicellular, glandular hairs. Stomata only on the 

dorsal surface, numerous, mostly parallel to the longer axis of the 

leaf, level with the surface. 

Pidvtadf compact; pneumatic tissue rather open. 

Hypodermnl collenrhyma strongly developed above and l>elow the 

larger veins. 

NYSSA AQUATIC A Ij. 

(Nyssa uniflora Wang.) 

Hygrophile Forest, formation. 

Leaf large, thin, bifacial, pubescent beneath, especially when young. 

Epidermis: Ventral cells containing mucilage, radial walls not 

undulate; cuticle striate. Dorsal cells much smaller,1 radial walls 

slightly undulate. Stomata on the dorsal surface only, lying in all 

directions, level with the surface, each bordered by 4 or 5 undUTeren- 

tiated epidermis cells. Hairs, confined to the dorsal surface in mature 

leaves, of two kinds: (1) Abundant along the veins, long, pointed, 

with thick, warty cuticle, unicellular, and (2) much fewer, small, thin- 

walled, elavate, unicellular, probably glandular. 

Pfdisade in one layer. Pneumatic tissue rather open. Sclerotic 

idioblasta extending from the ventral almost to the dorsal epi- 

dermis. 

'The outer walls of the cells of the dorsal epidermis are described as 'papil- 

losely convex " by Sertorius (Bull, de l'Herb. Boiss., vol. 1, p. 0:1::). 
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HyixxUnital rollenchyviatic tissue in a few layers above and below 

the larger veins. 

Stereome in a thin ring almost or quite surrounding the larger veins, 

that 011 the leptome side separated from the collenchymatic tissue by 

several layers of colorless parenchyma. 

Leucothoe axillabis (Lam.) D. Don.1 

Hygrophile Forest formation. 

Leaf thick, evergreen, bifacial, dark and shining above, pale 

beneath. 

Epidermic: (Jells alike on both faces, large; their radial walls 

slightly undulate; outer wall and cuticle strongly thickened; cuticle 

slightly wrinkled. Stomata (tig. 8!J) large, mostly parallel to the 

veins but, with many exceptions, slightly 

prominent; guard cells with thick, strongly 

wrinkled cuticle; each stoma bordered by 

usually four epidermal cells, two of which 

are parallel to and in all respects resemble 

the guard cells. Hairs scattered along the 

impressed mid vein on the upper surface of 

the leaf, nearly erect, very thick-walled, 

sharp-pointed, unicellular (much as in spe- 

cies of Ilex). 

Palisade two-layered, compact. Pneu- 

matic tissue very open, with numerous, 

rather large, intercellular spaces. Scat- 

tered cells of the mesopliyll contain sharp-pointed masses of calcium 

oxalate crystals. 

Hypodermal collenvhy malic tissue in two or three layers above and 

beneath the larger veins—that above adjoining stereome, that beneath 

separated from the inestomatic stereome by very open pneumatic tis- 

sue, which contains crystals. 

Stereome, in two strong groups adjoining, respectively, the liadrome 

and the leptome of the larger veins; also in strong groups in the leaf 

1 Vesque (Ann. Sc. Nat. Bot., ser. 7, vol. 1, p. 233) observes that "apart from 

some rare species the Ericaceae are eminently xerophile." The truth of this 

statement is borne out by the structure of those species which occur in the Dismal 

Swamp, where, if anywhere, hygrophile species would be sought. 

Compare Niedenzu in Eugler's Bot. Jahrb., vol. 11, p. 1H5 (1890), L. axillarix 

and L. adesbaei are there characterized and the glandular hairs of both species 

are figured (t. 3. f. In), Although Niedeuzu says ' the glandular hairs persist 

on the old leaf," I could find none on my material of either species. Nor did my 

specimens of L. (t.villaris show more than two layers of palisade, while Niedenzu 

gives 3 or 4 as their number. He found 4 to (> subsidiary cells about the stomata 

in this group of species. 

Fiti* SU .--Ltnwothoe axillaris. 

Lower surface of loaf showing 

stomata. Magnified 480 time**. 

t 
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margins, very thick-walled (lumen almost obliterated), inte'TUpted by 

numerous thin-walled tannin cells.1 

Leucothok rackmosa (L.) A. <4ray. 

Ilygrophile Forest formation, usually in sunny places. 

Leaf thin, not persistent, bifacial. 

Kpideniiix: Cells smaller than in L. axillaris and A. r-aieshaei^ with 

thinner, smooth cuticle and more undulate radial walls. Stomata only 

on the dorsal surface, much smaller than in the other species of Leu- 

cot hoe, mostly lying at right angles to the veins but with some excep- 
* 

tions, slightly prominent, their cuticle thin and smooth, each bordered 

by usually four epidermis cells, of which I wo are parallel to the guard 

cells (subsidiary),3 but not otherwise differentiated. Huricellular, 

glandular hairs along the veins on the dorsal surface. 

Palisade in two layers, the outer compact, the inner more open, 

with shorter (lower) cells. Pneumatic tissue less open than in the 

persistent-leaved species. 

Hypudfvmid code nidi ijmalic, linmte, in about two layers above and 

one beneath the mid win, that above adjoining the stereome support- 

ers of the mestome bundles, that below separated from it by several 

layers of colorless parenchyma (which, like the corresponding tissue 

in Jj. (willari.H, contains crystals). 

Stereome about the mestome bundles, as in the other two species, 

but less strongly developed; none in the leaf margins. 

Differs from the evergreen species, especially in its thinner leaf, 

with less development of cuticle, palisade, mechanical tissue, and 

wood. 

PiERiS NITIDA (Bartr.) Bentli. & Hook/ 

Ilygrophile Forest formation, chiefly in sunny places. 

Leaf thick, evergreen, bifacial, shining above. 

1 Leucothok catkshaki (Walt.) A. Gray. 

A remarkably similar plant, occurring along streams in the Allegheny Moun- 

tains. (Material examined in cultivation at Brookland, D. C.) 

Leaf much as in A. (i.rillaris. 

Stomata somewhat more irregular in position. Palisade more compact, in throe 

layers (the innermost more open). Collenchymatic tissue with thinner.less ligni- 

fied walls. Hadrome of iuidvein only about one-half as great in quantity. Mid- 

vein much more deeply impressed. 

These differences, with the exception of the position of the stomata, are possibly 

due in part to the fact that the leaves of v<tU'xlxtei examined were younger than 

those of a.vtllarix, although the differences in age must have been but small. 

aNiedenzu (Kngler's Dot. Jahrb,, vol. 11, p, 185 (1SD0) mentions the occurrence 

of usually four subsidiary cells adjoining the guard cells of the stomata in Leuco- 

thoe racemoNU and L. rcciir va. 

sCompare Niedenzu in Engler's But. Jahrb., vol. 11, pp. 180-182 (18'JO). The 

glandular hairs of P. floritmnda (Pursh) Hook. f. are figured, t./. S; and the 

stomata of juponica (Thiuib.) Don, t. J, J}\ 11, J.J. 
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tlpidennis: Colls alike 011 both surfaces, rather win all, the radial 

walls ho me what undulate, the tangent, ial (especially the outer) greatly 

thickened; cuticle thick, delicately wrinkled. Stoinata confined to 

t he lower surface, large, lying in all directions, the ridges of entrance 

slightly prominent, the guard cells with greatly thickened cuticle, 

each bordered by usually live ordinary epidermis cells which they 

greatly exceed in size. Hairs scattered over the surface of the mid- 

vein on the dorsal side of the leaf, short, erect, conical, pointed, very 

thick-walled, unicellular; also scattered pluricellular glands on short 

plurieellular stalks. 

Hypoderm continuous on the ventral side of the leaf, one-layered, 

its colls nearly iso-diametric, containing chlorophyll. 

Palisade one-layered, very compact, the cells little higher than 

broad. Pneumatic tissue occupying most of the thickness of the leaf, 

very open, wit h large intercellular spaces, containing scattered crystal 

cells (calcium oxalate). 

Mestome bundle of the mid vein strongly compressed in the plane of 

the leaf. 

Hypodertttftl colle itchy mafic (.issue in one layer above and two or 

three below the midvein. 

Slereome in a thin interrupted supporting band above and below the 

midvein, also (rather thin-walled) in the leaf margin. 

Xolisma folios! flora (Michx.) Small.1 

Hygrophile Forest format ion, usually in sunny places. 

Leaf comparatively thin, probably deciduous, bifacial, somewhat 

shining above. 

Epidermis: I 'e-niral, radial cell-walls somewhat undulate, the outer 

and cuticle moderately I hickened; cuticle strongly wrinkled. Dorscdi 

radial walls strongly undulate; the cuticle thinner and less wrinkled. 

Stomata only on the lower surface, lying in all directions, about level 

with the surface, each bordered by four to six uudifferentiated epi- 

dermis cells. Ilairs eon lined to the lower surface, scattered, some- 

what elongated, plurieellular, glandular; also, along the midvein, 

there are blunt-pointed, unicellular hairs with thick granular wall. 

Palisade in one compact layer of rather low cells. Pneumatic tissue 

open. 

Hypodermal colleitchyintiiic fisstttin one or two layers above and 

two or three beneath the midvein. 

Slereome rather thin-walled, forming an almost uninterrupted thin 

sheath around the larger mestome bundles. 

"Compare Niedenzu's characters for the nearly related Xolitmia (Lyonia) ligus- 

Iriwt in Engler's Bot. Jahrb., vol. 11, pp. ISO, 181 (1890), That species is described 

as having two layers of palisade, the colls high and narrow. Its glandular hairs 

are figured in i. ■>, j\ Yes^ne (Ann. do ric. Nat. Bot., ser. 7, vol. 1, p. 235) describes 

Lyonia paniculatu as having the palisade in two layers, and ** the cells of both 

layers alike are six to eight times longer than wide." 
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KALMIA AN(iUSTIFOLIA L. 

Ilygrophile Forest tori nation. 

Leaf persistent, coriaceous, bifacial, dark green above, glaucous 

beneath. 

Epidermis: Ventral, cells small, their radial walla somewhat, undu- 

late; cuticle greatly thickened. Dorsal y cells much smaller, their 

lumen in old leaves hardly wider than the thickness of the cuticle; 

cuticle bearing a dej)osit of wax. Stomata none on the ventral sur- 

face, numerous on the dorsal surface, small, lying in all directions, 

bordered by several undifTerentiated cells of the epidermis, the guard 

cells not projecting.1 Hairs of two types, the first short, straight, or 

curved, conical, pointed, unicellular, with very thick, smooth cuticle 

and lumen almost obliterated. These form a dense covering on the 

under surface of the young leaf, where many persist, while on the 

upper surface they soon become broken off, for the most part.* Second, 

much fewer and larger, long-stalked, capitate, multicellular, glandu- 

lar hairs. 

Palisade in two or three layers of high, narrow cells, only the outer- 

most compact. Pneumatic tissue with numerous lacunes, its cells 

much like those of the palisade, ('ells which contain rather large and 

unusually perfect masses of crystals (" Drusen" or " maeles") of cal- 

cium oxalatc are numerous in the mesophyll. 

Hypodermal collenchymalic tissue in three layers above and l>elow 

the midvein. 

Steremne in a thin hand of thick-walled cells adjoining the under 

side of the mestome bundle-group of the midvein. Also, in well- 

developed leaves, a small group of thinner-walled stereome adjoining 

the upper side of the vein. Finally, a small group of thin-walled 

stereome in thg slightly incurved leaf margins. 

Batodendron akbokeum (Marsh.) Nutt.;t 

( V:icci?iium arboreitm Marsh.) 

Mixed Forest formation, growing in dry, open woods. 

Leaf flat, horizontal, bifacial, veins rather prominent beneath. 

Epidermis: Cells low and small, with thin, undulate radial walls, 

outer wall and cuticle considerably thickened; cuticle wrinkled, espe- 

cially opposite the larger veins; somewhat thinner on the dorsal snr- 

1 In many Rhododendroideae which have the under side of the leaf provided 

with a hairy covering, tho guard cells are very prominent. Breitfeld in Engler, 

Bot, Jabrb., vol. 9. pp. 327-839. 

"They are the Spoils tec tears unicellulcs " of Vusque (Arm. Sc. Nat. Bot., str. 7, 

vol. I, p. 2215). who distinguishes three types of hairs in Ericaceae. He remarks 

that those of Kalinia are noteworthy a* being narrower than the epidermis cells 

from which they originate—a " particularity tres caractt'ristique." 

* Compare Nieilenzu in E riser's Bot. Jahrh.. vol. 11. pp. 193,19,3 (1890). The two 

subsidiary cells about the guard cells of the stomata are characteristic of the 

Vacciniaceae (loc. cit., p. 
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face except, beneath the larger veins. Stoinata large, confined to the 

dorsal surface, lying in all directions, level with the surface, each 

bordered by four epidermal cells, of which two are subsidiary (paral- 

lel to the guard cells but not otherwise differentiated). Hairs only 

on the dorsal surface, scattered along the veins, long, pluricellular, 

glandular, with large heads. 

Palisade in one compact layer, the cells high. Pneumatic tissue 

with rather small intercellular spaces. 

Slereome rather strongly developed next both the hadrome and the 

leptoine of the larger veins, interrupted by thin-walled tannin (?) 

cells. 

Subepiderinal, thick-walled colorless parenchyma between stereoine 

and epidermis, very little above the veins, in considerable quantity 

below. 

Hypodermal coUenchymalic tissue in about two layers in the margins. 

Oxycoccus macrocarpus (Ait.) Pers. 

In brackish meadows. 

Leaf small, thickish, persistent, bifacial, dark green above, glau- 

cous beneath. 

Epidermis: Ventral, cells small, radial walls strongly undulate, 

iitlier thin; cuticle moderately thickened. Dorsal, cells with less 

undulate walls;1 cuticle covered with a finely roughened coating of 

wax. Stoinata confined to the lower surface, very numerous, small, 

lying mostly parallel to the leaf axis but with many exceptions, level 

with the surface, each bordered by four epidermis cells, two of them 

subsidiary. Hairs none on the surface of the leaf; small multicel- 

lular, ctavate glandular hairs sparsely scattered along the margins. 

Palisade in one layer of short cells, which are little longer than 

wide. Pneumatic tissue open, with large lacunes. Tabular crystals, 

probably of calcium oxalate, in the mesopliyll. 

Hypodermal collenchymatic tissue in small quantity above and 

below the mid vein. 

Stereome in massive groups of very thick-walled cells above and 

below (adjoining) the mestome of the midvein, but only below the 

smaller veins, which are embedded in the mesophyll. 

Symplocos tinctoria (L.) L Her. 

Mixed Forest formation, usually in low woods. 

Leaf rather large, nearly horizontal, bifacial, rather thin, lateral 

veins prominent beneath.2 

1 This stronger undulation of the radial walls on the upper leaf surface appears 

somewhat anomalous. 

1 Solereder, Syst. Aiiat. der Dicot., p. 587, describes the lateral veins of S. adeno- 

phylUt as embedded in the mesophyll. 

23592—No. 6—01 13 
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Epidermis: Alike 011 both faces, cells containing chlorophyll, rather 

large, with thin, undulate radial walls and thickish wrinkled cuticle. 

Stomata confined to the dorsal surface, small, lying in all directions, 

level with the surface, each bordered by usually four epidermis cells, 

of which two are subsidiary (parallel to the guard cells but not other- 

wise differentiated). Hairs few on the ventral, numerous on the 

dorsal surface, soon deciduous, pointed, with rather thick, rough 

cuticle, pluricellular (the cells in a single row). 

Palisade in a single layer, the cells high. Pneumatic tissue rather 

open. 

Hypodermal vollenchyma strongly developed alwve and below the 

midvein, 

Stereome both above and below the veins (especially adjoining the 

leptome), 

STYKAX UKAN1) 1 FOLIA Alt. 

Mixed Forest formation, growing in low woods. 

Leaf large, thin, bifacial, pubescent beneath. 

Epidermis: Cells alike on both faces, the radial walls strongly undu- 

late; cuticle delicately wrinkled. Stomata only on the dorsal face, 

small, comparatively few, lying in all directions, level with the surface, 

each bordered by four to seven undifferentiated epidermis cells. Ilairs 

confined to the dorsal surface, more or less abundant, especially along 

the veins, long, sharp-pointed, thick-walled, unicellular.1 

Mesophyll not well differentiated, two layers of compact but not 

elongated cells beneath the ventral epidermis, the rest open pneu- 

matic tissue with large unicellular spaces. 

Hypadermal eollenehymatic tissue in small quantity above the large 

veins. True collenehyma in corresponding position below the veins. 

Stereome none. 

Chickanth us vumjinica L. 

Ilygrophile Forest formation, inhabiting swampy woods along 

streams. 

Leaf large, bifacial, green on both surfaces, becoming somewhat 

coriaceous, glabrous when mature, pubescent on both surfaces, but 

especially beneath, when young. 

Epidermis: Ventral., cells small with thiekish walls, the radial walls 

not undulate; cuticle strongly wrinkled. Dorsal, cells with straight 

or slightly undulate radial walls; cuticle with more numerous liner 

wrinkles. Stomata confined to the lower surface, very numerous, 

1 It does not appear that unicellular hairs have been previously noted in this 

family (cf. Solereder Syst. Anat., 587). / 



HISTOLOGY OK GELSEMIUM SEMPEEVIBENS, 505 

small, lying in all directions, level wit h the surface, each bordered with 

5 or i) ordinary epidermis c« lls. I fairs of two types, about equally 

numerous. First, long, sharp-pointed, with cuticle somewhat rough- 

ened, composed of 2 to 4 eel Is in one series. Second, multieellular, 

probably glandular, shield hairs, with a very short stalk which occu- 

pies slight depressions in the epidermis so that the flattened, disk- 

shaped head appears to rest on the surface; head composed of (5 to 18 

wedge-shaped (tells.1 

Palisade in one layer. Pneumatic tissue quite compact. 

Larger veins prominent Iteneath, the mestoine bundle or group of 

bundles (several bundles, inclosing pith, form the mid vein), almost 

entirely surrounded by a narrow ring of rather thin-walled sterome, 

which is separated above and below from the finally massively devel- 

oped hypodermal collenchytna by thin-walled, colorless parenchyma, 

which becomes collenchymatic in old leaves. 

G-elsemium sempervirens L. 

In most different situations, from the llygrophile Forest to the Sand 

Strand. 

Leaves evergreen, thickiwh, shining above, horizontal, bifacial. 

(Leaves examined probably in their second season.) 

Epidermis: Ventral, cells large and high, the cuticle and outer wall 

much thickened, the other walls thin, the radial not undulate. Dor- 

salt cells smaller, their walls thinner, and not or but slightly undulate. 

Stomata only on the dorsal surface, lying in all directions, somewhat 

prominent, the guard cells each accompanied by a parallel subsidiary 

cell, with occasionally a third parallel cell of similar form/ Hairs, 

none. 

Palisade, cells low and comparatively wide, only the uppermost 

layer perfectly compact; the next- two similar but with small inter- 

cellular spaces; then about two layers of open pneumatic tissue with 

nearly isodiametric cells; and finally a continuous layer of chloren- 

chyma adhering to the dorsal epidermis, easily separating from the 

pneumatic tissue, with its cells elongated in a direction parallel to the 

surface. 

Hyjwdermal collenchyma in two layers beneath the midvein, thick- 

walled. 

1 Prillieux (Ann. Be. Nat. Bot., eer. 4, vol. 5, p. 9, U 2, f. 14) states that the num- 

ber of cells is 13 and the diameter of the head is 55 micromillimeters. These fig- 

ures can he taken as representing the average number and size, although the 

variation is considerable. 

'* The relation is comparable to that figured for stomata of Rnbiaceae with three 

subsidiary cells (Solereder. Syst. Aimt., p. 503,/. 101, G), except that in Gelseminm 

all the cells are of approximately equal size. 
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Stereome in a thin, wide group lieneath tHe leptome and a small 

group above the hadrome of the mid vein. 

Galium hispidulum Miclix. 

Hand Strand formation, inhabiting the innermost wooded dimes and 

the pine woods immediately behind them. 

Leaf thiekish, hi facial (fig. 1)0). 

Rpidermia nearly alike on both faces. Cells considerably elongated 

parallel to the length of the leaf; those of the ventral surface high, 

radial walls thiekish (especially on the ventral surface), strongly 

undulate; cuticle strongly thickened, especially in the leaf margins, 

where it greatly exceeds the lumen, wrinkled, raised to a papilla in 

the center of the outer wall of each cell which is not extended into a 

hail'.1 ' Stomata few on the ventral surface, very numerous on the 

dorsal, lying in all directions, level with the surface, each bordered by 

two (occasionally four) parallel crescent-shaped subsidiary cells, one 

of which is usually larger/these bordered by three to five (usually five) 

ordinary cells. Hairs on both surfaces stout, blunt-pointed, curved, 

unicellular, prickle like, with a thick, granular cuticle.3 Large cells 

containing resin scattered in the dorsal epidermis 1 (fig. !H), <■). 

'"In Bnmmrdia cordifoliu virtually every epidermis cell of the upper surface 

is rained into a small conical point furnished with radiating cuticular striae." 

Vesque, Ann. Sc. Nat. Bot., ser. 7. vol. 1, p. 192, 

'"The stoma [in Rubiaceae] is always accompanied by two lateral cells, which 

often entirely surround it. I have not encountered a single exception in this 

respect, and I believe that one can boldly exclude from the family of Rubiaceae 

every plant of which the stomatal apparatus does not present this configuration." 

Vesque, loc. cit., 193. 

"The hairs in llubiaceae are "very rarely [both] ulongated and unicellular." 

Vesque, loc. cit.. p. 192, 

"The inidnerve of the large lohed leaves of PentngnuUi IriciniuUt is armed with 

short hooked hairs, whose form is probably the result of adaptation to a sort of 

clambering, which allows the leaves to support themselves on neighboring plants, 

a method of clambering which one finds greatly developed in several (ialieae 

(Galinm, Asperula. Rubia); with these last plants the hair is reduced to a great 

curved cell borne at the summit of a more or less considerable emergence.'' Loc, 

cit,, pp. 193-193. 

As (lulhtm hisjyhhtlnm does not support itself upon other plants, its possession 

of hairs of this type is to be attributed not to adaptation to an existing condition, 

but to the retention of an inherited character which was formerly useful. 

Hairs almost identical with those of (/. hispidulnm occur in Trioatcum jxrfolui- 

tum, as figured by Vesque. loc. cit., t. 'J, f. 

■•Radlkofer (t)ber Pflanzen mit durchsichtlgen punktiertan Blattern. p. %19; 

quoted by Solereder, in Bugler's Bot. .Tahrb., vol. 10, p. 415) found secretion cells in 

the leaf epidermis of some species of Rubia. Epidermal ee ls of this type are not 

common, alt Hough occurring in most Aristolochiaceae (see under Asaruvi virgini- 

cum), in Moniiniareae, Myrtaceae, and a few other families. 
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Palisade in one or two layers of rather sliort. cells, passing without 

sharp demarkation into the open pneumatic tissue.1 

Mesh)me bandies completely embedded in the chlorenchyma,2 each 

surrounded by a one-layer sheath of delicate, small-celled, colorless 

parenchyma. Collenehyinatie hypodermal parenchyma in small quan- 

tity beneath the midvein. 

Stem four-angled, the angles winged, the wings composed of strong 

peripheral groups of thick-walled stereome, and of compact ehloren- 

chynia toward the circumference of the stem proper. Mestome cylin- 

der entirely surrounded by a thin-walled endodermis. Medullary rays 

Fin. EH*, iiUtttti/i m.-itnt tf. n«i, K'iif. *t ami Hairs from upper atirfJU'o; portion of lowor 

epidermis showing stnmata as aorrt'tion tiells+ Mutniifir*! 3#i0 times. 

very narrow. Pith occupying the center of the stem, finally breaking 

down and producing a lacuna. 

In various situations, but most abundant on the inner sand dunes. 

Leaf bifacial, dark green above, glaucous beneath, more or less per- 

sistent, midvein prominent beneath, under surface sparsely pubescent 

when young. 

Epidermis: Yeidral, radial cell walls straight, thin; cuticle very 

thick, roughened. Dorsal, cell walls thin, the radial undulate; cuti- 

cle bearing a coat ing of wax. Stomata confined to the dorsal surface, 

small, numerous, lying in all directions, level with the surface, each 

bordered by four or five ordinary epidermal cells. Ilairs numerous 

'' • Raphides-holding cells occur in the mesophyll beneath the palisade, and some- 

times in the parenchyma of the nerves of all Galieae studied." Vesque, loc. cit., 

p. 1 U:(. I did not detect rap hides in the leaves or stems of (!. hixpiduhtm. 

5"In general the bundles [in Rubiaceae] are completely immerseJ in the meso- 

phyll : that id to say, the tissues pass above and Iwlow the bundles without under- 

going the least change.1' Vesque, loc. cit., p. 202. 

Loxicera sempervirens L. 
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beneath, especially along the veins, straight or curved, pointed, with 

rather thick cuticle, unicellular.1 

Palisade (typical) in one layer. Pneumatic tissue in older leaves 

quite open, with large lacunes. 

Hypodermal collenchyma in one to three layers above and two or 

three beneath the larger veins, separated from the mestome bundles 

by several layers of colorless parenchyma above and beneath, that 

adjoining the collenchyma thickish-wallod. Inner walls of the epi- 

dermis cells also colleiichymatically thickened above and beneath the 

larger veins. 

Mestome bundles b{collateral, leptome in much smaller quantity 

above than beneath the hadrome. 

Pluchea foetida (L.) B, S. P. 

Low Marsh formation, growing in shallow pools and ditches. 

Leaf bifacial, nearly horizontal, veins prominent, almost rugose 

beneath. 

Epidermis: Cells large, the walls thickish, the radial very slightly 

undulate on the ventral surface, strongly so on the dorsal surface. 

Stomata confined to the under surface, lying in all directions, some- 

what prominent, each bordered by three or four ordinary epidermis 

cells. Hairs abundant on both faces; glandular, short, stout, pluri- 

cellular, uniseriate. 

Chlorenchyinn nearly homogeneous, rather open, typical palisade 

none. 

Hypodermal coUenchyma in two or three layers above and below 

the principal veins. Mestome bundles collateral, reenforced by 

stereoine above and below, this separated from the collenchyma by 

thin-walled parenchyma. 

Haccharis halimifoua L. 

Although the leaf anatomy of t his species was treated in the above- 

quoted paper on "The plant covering of Ocracoke Island,"® certain 

emendations are to be made to the description there given. 

The epidermis cell walls, even the outer, are only moderately thick- 

ened, except over the larger veins. The cuticle is conspicuously 

wrinkled. Few-celled, capitate, glandular hairs occur in groups occu- 

pying small depressions on both ventral and dorsal surfaces, each 

group of hairs being surrounded by a circle of wedge-shaped foot cells. 

'Vesxjae (Ann. tie. Sc. Nat. Bot.,ser. 7, vol. 1, p. 185) describes glandular capi- 

tate hairs as characteristic of Caprifoliaceae; and Solereder (Bull. <le l'Herb. Bois- 

sier, vol. 1, p. 171; Syst. Anat., p. 41)7) believes them to be present tliroughont the 

family, saving in the anomalous genus Alseuogmia. I failed to detect such hairs 

in F^micera sempervirens, even in young leaves which were well provided with 

the long, pointed hairs. 

s Contr. U. S. Nat. Herb. 5, p. 307. 1000. 
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Palisade occurs in about two layers of cells on each leaf face, those 

on the ventral face being somewhat more elongated, and is much inter- 

rupted on both faces by the hypostomatal air chaml>ers. The chlo- 

renchyma of the interior of the leaf is shorter-celled, with numerous 

intercellular spaces, but is not typical pneumatic tissue. 

The stems of this species, as described by I leering,1 from cultivated 

material, have very prominent stomata, chlorenchyma composed of 

roundish cells rich in chlorophyll, and strands of collenehyma in the 

salient angles. 

SENECIO TOMENTOSUS MicliX. 

Cleared land (noncultural), Herbaceous formation, inhabiting moist 

open ground. 

Leaves (especially the radical), nearly vertical, approximately iso- 

late ral, arachnoid-toinentous, especially when young. 

Epidermis: Inival, cells large, the walls not undulate; cuticle 

roughened. Dorsal, cell walls thinner, undulate. Stomata some- 

what. more numerous on the dorsal surface, large, lying in all direc- 

tions, level with the surface, each bordered by three to five (mostly 

four) undifferentiated epidermis cells. Hairs weak, flexuous, blunt- 

pointed, thin-walled, with slightly roughened cuticle, unicellular, 

more abundant on the lower than the upper surface (especially in 

older leaves). 

Chlorencliyma homogeneous, with no well-differentiated palisade. 

Mid vein prominent beneath, composed of several (usually four) 

mestome bundles, of which one, in the material examined, had its 

greatest transverse diameter at right angles to the leaf surface. Bun- 

dles bicollate ral, perileptomatic (the lop tome almost entirely surround- 

ing the hadrome, but much more strongly developed on one side), 

separated from each other and from the epidermis by much colorless, 

thin-walled parenchyma. Stereo me groups adjoining the leptome 

usually on both sides of the bundle, but much stronger on the side 

where the leptome is most developed. Hypodcrmal collenchymatic 

tissue in several layers beneath the midvein. Hypodcrmal collen- 

ehyma in the leaf margins. 

LIST OF THE PLANTS COLLECTED OR OBSERVED. 

The species enumerated in the following list were collected within 

the limits of the Dismal Swamp region as above defined, with the 

exception of a considerable number which were obtained near New- 

bern, N. C., and which are included for the sake of recording their 

occurrence at that station. Where the specimen was collected in 

North Carolina, the name of the State is given with the station. 

Where this is omitted, the station is understood to be in Virginia. 

Species of which specimens were collected are so denoted by the col- 

lection number; others here recorded are such as were carefully noted 

1 Engler's Bot. Jahrb., vol. 27, p. 457. 1899. 
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on the spot, and concerning the identity of which there could be no 

reasonable doubt. Numbers 1 to 115, denoted by the initials " 0. & 

K," were collected by Mr, Frederick V. Coville and the author. 

THA1L0PHYTA. 

FUNGI.1 

Bxobasidium discoideum Ellis. In the Dismal Swamp, May 1, on Azalea vis- 

cona L. 

Coleosporium sonchi-arvensis (Pers.) Li v. Virginia Beach, Oct. 2, on leaves 

of Solidago sempervirens L. 

LICHENES.3 

Usnea angulata Acli. Near Pnngo, Princess Anne County (No. 1159), on the 

hark of Pimis taeda L. 

Uanea barbata rubiginea Michx. With the preceding (No. 1150a). 

Usnea barbata serotina Schaer {?). With the preceding (No. 1159b). 

Usnea trichodea Ach. With the preceding and on the branches of Ta.vo<lium. 

distiehum L. 

BEYOPHYTA. 

HEP ATI CAE.1 

Odontoschisma sphagni Dnmort. Margin of Lake Drnmmond, July 14 (No. 

1672). on bases of tree trunks, with Plagiothenum inicans Sw. 

Riccia fluitans L, Floating near the surf ace of ponds, common (Nos. 1.344,1(3:11). 

Trichocolea tomentella Dnmort. Stamps, old logs, etc., in the Dismal Swamp 

(Nos. 1640,1041a). 

MUSCL 

SPHAGNACEAE.4 

Sphagnum brevicaule Warnstorf sp. nov. Near Newltern, N. C., Ang. 1 (No. 

1977), in a small open bog. 

Sphagnum cuspidatum plumoaum f. serrata Warnstorf, In the Jericho Ditch, 

Dismal Swamp, July 15 (No, 1676), entirely submersed, 

Sphagnum cymbifolium glaucescens Russ. In the Dismal Swamp and in 

swales in the Desert, Cape Henry, July 14, 27 (Nos. 1073,1861a). 

Sphagnum cymbifolium glaucescens Rush. f. squarrulosa Warnstorf. With 

the preceding (Nos. 1675, 1860). 

Sphagnum henryense Warnstorf, sp. nov. In a swale in the Desert, Cape 

Henry, July 27 (No. 18H1). 

Sphagnum imbricatum cristatum Warnstorf f. glaucescens Warnstorf. Near 

Newbern, N. C., Aug. 1 (No. 1975). 

Sphagnum kearneyi Warnstorf, sp. nov. In the Jericho Ditch. Dismal Swamp, 

July 15 (No. 1677), all but the summits of the stems submersed, stems some- 

times 4.5 dm. long. 

1 Determined by Mrs. Flora W. Patterson. 

* Determined by Mr. T. A. Williams. 

3 Determined by Mr. O. F. Cook. 

4 Determined by Dr. C. Warnstorf. Seo Htnlwigia, vol. 3D, pp. 101 to 109 (1900), 

for descriptions of the new species. 
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Sphagnum medium glaucescens Warnstorf. Virginia Beach, Oct. 2 (No. 2091), 

in a marshy place in the pine woods. 

Sphagnum recurvum ambliphyllum f. pulchricoma C. Muell. In swales in the 

Desert, Cape Henry, July 27 (No. 1861b). 

Sphagnum virginianum Warnstorf, n. sp. Margin Lake Drummond. Dismal 

Swamp, July 14 (1668). 

BBTACEAE.1 

Aulacomnium palustre (L.) Schwaegr. Margin of Lake Drummond (No. 1055). 

Aulacomnium palustre polycephalum Bruch & Schimp. On an old tree stump. 

Dismal Swamp (No. 2852). 

Aulacomnium sp. With the preceding (No. 2!{51). 

Dicranum flagellare Hedw. On decaying logs, Dismal Swamp (Nos. 1612,1054, 

1674). 

Dicranum scoparium (L.) Hedw. On the ground in moist woods; along Cohoon 

Creek,near Suffolk (No. 1710); the Desert,('ape Henry (No. 1835). 

Funaria hygrometrica (L.) Sibth. Moist soil, Virginia Beach (No. 1419); 

abundant along the Dismal Swamp Canal. 

Funaria hygrometrica calveaeens Bruch & Schimp. Moist soil, Virginia 

Beach (No. 1423). 

Hypnum boscii Schwaegr. On old stumps and logs, border of Lake Drnmmond 

(No. 2363). 

Hypnum cupressiforme L. On a moist bank at roadside. Northwest (No. 2373). 

Hypnum spp. Undetermined, material insufficient. (Nos. 1642,1787,1849.) 

Leptodon trichomitrion (Hedw.) Mohr. On old logs and stumps, Dismal 

Swamp (No. 1643). 

Leucobryum albidum Brid. L. minus Sull., not Michx.) Moist ground, near 

margin of Lake Drnmmond (Noa. 1670,1(>71). 

Leucobryum glaucum (L.) Schimp. On a moist bank at roadside, Northwest 

(Nos. 2373a, 2374). 

Leucodon brachypus Brid. (No. 315a.) 

Leucodon julaceus (Hedw.) Sull. On the bark of Liquidambar and other trees, 

Wall ace ton (No. 1789); Virginia Beach (No. 2150). 

Mnium affine Bland. On old logs and stumps, Dismal Swamp (No. 1641), 

Plagiothecium latebricola Bruch & Schimp. (No. 2351.) 

Plagiothecium micans Sw. Near the margin of Lake Drnmmond (No. 1672a). 

Polytrifehum commune L. Moist ground: Northwest (Nos. 1509, 3369); Wal- 

laceton (1791); common. 

Polytrichum ohiense R. & C. Kempsville, Princess Anne County (No. 1048). 

Raphidostegium microcarpum (Muell) Jaeg. & Sauerb. Near the margin of 

Lake Drnmmond (No. 1662). 

Thelia hirtella (Hedw.) Sull. On the bark of Acer ruhntm, Dismal Swamp 

(No. 1790). 

Thuidium recognitum (Hedw.) Lindb. On old logs and stumps in the Dismal 

Swamp (Nos. 1641 b, 1656, 2364). 

Thuidium scitum (Beauv.) Aust. On old logs in the Dismal Swamp (No. 

1786). 

PTERIDOPHYTA. 

OSMUNDACEAE. 

Osmunda cinnamomea L. Common in shaded swamps (Nos. 1214,1628, 2159). 

Oamunda regalia L. With the preceding, bat less common (No. 100 C. & K). 

1 Determined by Mrs. Elizabeth G. Britton. 
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POL YPODIACEAE.1 

Folystichum acrostichoides (Micbx.) Schott. Near Suffolk (No. 1237) and at 

Virginia Beach, in rich woods. 

Dryopteria spinulosa dilatata (HoiTm.) Underw. Margin Lake Drummond, 

Dismal Swamp (No. 108, C. & K.). 

Woodwardia areolata (L.) Moore. Common in bogs and swamps (Nos. 11)25, 

2130, 3360). 

Woodwardia virginica (L.) J. E. Smith, Common in open swamps (Nos. 1151, 

1351,1591, 1678.) 

Asplenium fllix-foemina (L.) Bernh. Near Virginia Beach, May 29 (No. 1410), 

in rich woods. 

Pteria aquilma L. 'Common, especially in low ground. 

Pellaea atropurpurea (L.) Link. On brick walls, in Norfolk. 

Polypodium polyodioides (L.) Hitchcock. Abundant on the limbs of Taxo- 

diurn distichum L., in the Dismal Swamp (No. 113 C. & K.). 

LYCOPODIACEAE. 

Lycopodium alopecuroides L, In marshy places, Newbern, N. C., Aug. 1 (Nos. 

1930,1973). 

Lycopodium inundatum L. In open, marshy places: Northwest (No. 1539) and 

Cape Henry (No. 1835). 

SELAGINELLACEAE. 

Selaginella apus (L.) Spring. In a shady swamp, Edenton, N. C., July 30 

(No. 1918). 

EMBRYOPHYTA. 

GYMNOSPERMAE. 

PINACEAE. 

Pinus5 echinata Mill. Near Suffolk (No. 1232); Lynnhaven Bay (No. 1843). 

Locally known as 11 rosemary pine," which is a aid to be the popular name of 

P. taeda in North Carolina/1 

Pinus taeda L. Everywhere (Nos. 4 and 1)9, C. & K.. 1003, 1060, llfiO, 1745,1805). 

Locally known as " short-leaf pine. ' 

Taxodiuxn distichum L. Common in swamps and along streams (Nos. 1157, 

1916, 3077, 2361). 

Chamaecyparis thyoides (L.) B. S. P Abundant in parts of the Dismal Swamp 

(Nos. 87 C. & K., 1600, 1663). Locally known as u juniper." 

Juniperus virginiana L. Common in woodlands and on roadsides in dry soil 

(Nos. 1176, 1724). 

1 For an account of the ferns of the Dismal Swamp see W. Palmer, in Proc. 

Biol. Soc. Washington, vol. 13, pp. 61 to 70,1H!M), The following species, not included 

here, are enumerated in that paper: Onovlea m'nxibilis L., Dryopteria mm'.bnract'u- 

ais (L.) A. Gray, Dryopteris thelypterix (L.) A. Gray, Dryupterix f/ofdimvo rvlm 

Palmer, Dryopteris marginalia (L.) A. Gray, Dryopterix xpiunlom (Retz) Kuntze, 

Asplenium platyneuron (L.) Oakes, and liotryehium oblupmm Muhl. Interesting 

observations are given concerning the distribution and ecology of the species. 

s Pinus determined by Mr. G. B. Sudworth. 

' Ashe, Bull. N. C, Geolog. Surv.. vol. 5, p. 15 (1894). " Short-leaf pine " is there 

given as the popular name for P, echinata. 
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ANGIOSPERMAE. 
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M<)\< K ■( >T YLKDOXEK. 

TYPHACEAE. 

Typha angustifolia L. Common in fresh-water river marshes (Nos. 1 349, 1518, 

1523). 

Typha latifolia L. More abundant than the preceding', in fresh and brackish 

marshes. 

Sparganium androcladum (Engelm.) Morong. In the cool, shaded water of 

Washington Ditch, Dismal Swamp, July 14 (No. 1637). 
~ 4 

NAIADACEAE. 

Potamogeton lonchites Tnckerm. With Sparganium androcladum (No. 1636). 

ALISMACEAE. 

Echinodorus radicans (Nutt.) Engelm. In shaded swamp, Edenton, N. C., 

July 30 (No. 1915). 

Sagittaria graminea Michx. In an open, grassy bog, Newl«rn, N. C., August 1, 

(No. 1952). 

Sagittaria lancifolia L. Common in fresh-water river marshes (No. 1359, 1713, 

1717, 2011). 

VALLISNERIACEAE. 

Philotria canadensis (Michx.) Britton. Bottom of Nansemond River, near 

Suffolk (No. Ifi97). An unusually small, slender, short-leaved form. 

POACEAE. 

Erianthus contortus Ell. Common along ditches, in fields, and at the <>dge of 

woodlands, near Norfolk and Portsmouth (Nos. 1741, 2398), 

Erianthus saccharoides Michx. In open marshes, especially on the border of 

the Dismal Swamp (Nos. 2140. 2354). Occasional in drier soil. 

Andropogon argyraeus Schult. Dry soil at roadsides (No. 2149). 

Andropogon elliottii Chapm. Dry soil at roadsides and at the edges of wood- 

lands, near Northwest (No. 23S3): a slender form approaching var, graciiior 

Hack. 

Andropogon glomeratus (Walt.) B. S. P. In open, boggy places; at Ocean View. 

Andropogon scoparius Michx. Common in dry, sandy soil, at roadsides and in 

fields. 

Andropogon sorghum halepensis (L.) Hack. Persisting as a weed in cultivated 

land at Wallaceton, Norfolk County. Introduced. 

Andropogon tetrastachyus Ell. In a swale at Cape Henry, October 5 (No, 2139), 

Andropogon virginicus L. Abundant in old fields, 

Paspaluxn angustifolium Le Conte. In moist, sandy soil along the Dismal 

Swamp Canal, Wallaceton, Norfolk County, July 31 (No. 1785). 

Paspalum dasyphyllum Ell. In pine woods on Lynnhaven Bay, July 27 (No. 

1856). 

Paspalum distichum L. Brackish marshes near Virginia Beach, August 4 (No. 

2028). 

Paspalum floridanum Michx. Dry soil in an old field. Kempsville, Princess Anne 

County, October 7 (No. 21(58). 

Paspalum floridanum glabratum Engelm. In dry fields near Lynnbavtjn Bay, 

October 3 (No. 2143.) 
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Paspalum laeve Michx. Roadside near Ocean View, July 8 (No. 1173). 

Paapalum longipedunculatum Le Conte. With the preceding (No. 1474). 

Paspalum paspaloides (Michx.) Seribii. Moist, sandy soil near Virginia Beacti, 

August 3 (No. 2012). 

Paspalum purpurascens Ell. Cornfields, near Wallace ton, Norfolk County, 

November 4 (No. 2341); and near Newborn, N. C., July 21 (No. IDS I). 

Syntherisma filiforme (L.) Nash. Dry, sandy roadsides near Virginia Beach, 

October 5 (2104). 

Syntherisma sanguinale (L.) Nash. Abundant in cultivated and fallow land, 

waste ground, etc. Introduced. 

Panicum' agrostoides Muhl. Grassy marshes near Newbern. N. C.. October 10 

(No. 2249). Form approaching P. longifolium Torr., with preceding (No. 

3342), and in slightly brackish marshes near Virginia Beach, August 4 (No. 

2025). 

Panicum amarum Ell. Abundant on the strand (No. 1403,1775, 2021, 2003). 

Panicum amarum minus Vasey & Scribn. With, but more abundant than, the 

type (Nos. 1401,2064). Differs from the type form in its more widely creeping 

rootstocks, more numerous innovations, more slender, contracted panicle, 

and fewer spikelets. Anatomically identical, at least jus to the leaves.2 

Panicum angustifolium Ell. (?) Dry, sandy soil, Portsmouth (No. 1 <109) and Vir- 

ginia Beach (No. 1416). 

Panicum barbulatum Michx. Rather common in partly shaded bogs (No. 1X07). 

Panicum ciliatum Ell. Moist sandy soil in pine woods near Ocean View, July 

20 (No. 1761). 

Panicum colonum L. Low ground, Virginia Beacli, August 5 (No. 2040). 

Introduced. 

Panicum commonsianum Ashe. Among sand dunes, Ocean View to Virginia 

Beach (No. 1447). Doubtful forms of this species are Nog. 1393, 1434. and 

1770, the first Iming a very hairy form, the other two apparently representing 

the branched condition. 

Panicum commutatum Schult. Common in low woods, May (Nos. 1020, I#17, 

1414, 1403). 

Panicum crus-galli L. Abundant in fields and was to ground. Introduced. 

(No. 2187.) 

Panicum dichotomum L. Common in woodlands. May (No. 1374). 

Panicum gibbum Ell. Margin Lake Drummond (No. 1G18); border of a pond 

near Virginia Beach (No. 2132). 

Panicum latifolium L. Common in woodlands, May (Nos. 1411, 1400). 

Panicum laxiflorum Lam, Low, moist, shaded ground, common. May (Nos. 

1033, 1104,1179, 1308, 1467). 

Panicum microcarpon Muhl. Low ground in open pine woods, Ocean View, 

July 8 (No. 1476). 

Panicum neuranthum Griseb. Dry sandy soil; Northwest, July 9 (No. 1,100; 

near Virginia Beach, August 4 (No. 2038); near Eden toil, N. C.. July 20 (No. 

1871). 

Panicum pauciflorum Ell. Among the inner dunes; Virginia Beach, May 28 

(No. 1386); Cape Henry, May 28 (No. 1400), 

Panicum pubescens Lam. Frequent in dry sandy soil (Nos. 1401, 1 2043). 

Panicum rostratum Muhl. Low ground, common (No. 1748). 

Panicum scabriusculum Ell. Along Dismal Swamp Canal, Wallace ton, July 

22 (No. 1798). 

Panicum sphaerocarpon Ell. In rather dry soil, Northwest, July 9 (No. 15G0), 

' Species of Panicum of the dichotom um section determined by Mr. Cleo. V. Nash. 

vSee Contr. Nat. Herb., vol. 5, p. 285. 
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Panicum sphagnicola Nash. In a moist meadow near the river, Northwest, 

July 11 (No. 1514); in an open marsh near the beach, below Virginia Beach, 

August 4 (No, 2020). 

Panicum verrucosum Muhl, Freijuont in moist, low,shaded ground (No. 8053). 

Panicum virgatum L. Edge of a brack isli marsh, Virginia Beach, August 3 

(No. 201 y). In grassy swales, Edenton, N. O., July 28 (No. 1899), a variety 

with culms only one to three from each rootstock, and a small, open, few- 

flowered panicle. 

Panicum viscidum Ell. Common in ditches and low ground (No. 1477J. 

Panicum sp. (No. 1375.) 

Panicum sp. (No. 2114.) Near P. pnbexvrxs Lam. 

Chaetochloa glauca (L.) Scribner. Abundant in fields and roadsides (No. 3158). 

Introduced. 

Chaetochloa imberbis (Poir.) Scribmr. Low ground near Nansemond River, 

Suffolk, July IB (No. 1735); in ditches near Berkley. 

Chaetochloa imberbis perennis (Hall) Scribn. & Merrill, Marshes bordering 

lagoon below Virginia Beach, August 4 (No, 30,35). 

Chaetochioa ventenatii (Knnth) Nash' (V). Dry sandy roadside near Newborn, 

N. C., October 10 (No. 2221). 

Cenchrus tribuloides macrocephalus Doell. Common on the sand strand, Ocean 

View to Virginia Beach (Nos. 1813,1814.1SM8). 

Zizania aquatica L. Fresh-water marshes. Along Nansemond River, Suffolk, 

July 18; near Edeuton, N. C.t July 30. 

Homalocenchrus oryzoides (L.) Poll. Marshes. 

Homalocenchrus virginicus (Willd,) Britton. Wet shaded ground. 

Anthoxanthum odoratum L. Grassy fields and roadsides, common (No. 1274). 

Introduced. 

Stipa avenacea L. Dry pine woods, frequent (No. 1102). 

Aristida dichotoma Michx. Dry sandy fields, Kempsville, Princess Anne County, 

October 7 (No. 2171). 

Aristida purpurascens Poir. Dry woodlands near Virginia Beach, October 4 

(No. 3117). 

Aristida stricta Michx. Pine barrens, Newbern, N. C. 

Muhlenbergia capillaris (Lam.) Trin. Dry sandy roadside, Newbern. N. C., 

October 10 (No. 2206). 

Phleum pratense L. Fields and roadsides, common. Introduced. 

Alopecurus geniculatus L. Rather moist, sandy soil along railways, Princess 

Anne County, May 13 (No. 1147). 

Sporobolus asper (Michx.) Knnth. Dry pine woods, Lynnhaven Bay, October 4 

(No. 2113). 

Sporobolus indicus (L.) R. Br. Common at roadsides, Newbern, N. C. Intro- 

duced. 

Agrostis alba L. Moist ground at roadsides. Northwest, July D (No. 1546). 

Introduced. 

Agrostis alba vulgaris (With.) Thurb. Ounmon in fields and roadsides. Intro- 

duced. 

Agrostis hiemalis (Walt.) B. S. P. Sandy fields and roadsides, common (Nos. 

1205,1409). 

Agrostis intermedia Scribner. Shaded banks, Virginia Beach, October 2 (No. 

2073); Northwest, Novembers (No. 2382), a large form, very near A.ultissima 

(Walt.) Tuckerm. 

Ammophila arenaria (L.) Link. Abundant on the sand strand, Lamberts Point 

to Virginia Beach (Nos. 1017, 14(H), 1770, 1811). 

1 Settxriu ventenatii Kunth, Rev. Gram. X: 251, t, 37, 
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Hole us lanatus L. Roadsides, occasional. Introduced. 

Aira caryophyllea L. Common in sandy fields (No. 1279). Introduced, 

Aira praecox L. Dry sandy soil in pine woods, Virginia Beach, May 2S (No. I 379). 

Introduced. 

Trisetum pennsylvanicum (L.) Beau v. Shaded marshy ground at edge of for- 

est, frequent, May {No. 1044), 

Danthonia sericea Nutt. Dry aandy soil in pine woods, frequent (Nos. 1129, 

1219), 

Danthonia spicata (L.) Beau v. Dry soil on roadsides and in op.«u woods, com- 

mon (No. 1203). 

Capriola dactylon (L.) Purs. Abundant on roadsides and in lawns, waste ground, 

etc., (No. 1517). Introduced. 

Spartina patens (Ait.) Muhl. Common along the coast; a tall, stout form on 

the sand strand (Nos. 1094.181."*); a low. slender form in the salt marshes. 

Spartina stricta maritima (Walt.) Scribn. Abundant in salt marshes (No. 

2112). 

Campulosus aromaticus (Walt.) Scribn. Open grassy pine barrens, Newbern. 

N. C. 

Gymnopogon ambiguus (Michx.) B. S. P. Dry sandy uplands, near Suffolk. 

Eleusine indica (L.) G-aertn. Fields and waste ground, common. Introduced. 

Dactyloctenium aegyptiacum (L.) Willd. Cornfields, Newbern, N. C., October 

10. Introduced. 

Fhragmites communis Trin. Occasional in brackish marshes, 

Sieglingia seslerioides (Michx.) Scribn er. Dry fields and open woods near Vir- 

ginia Beach. 

Triplasis purpurea (Nutt.) Chapm. Frequent among the dunes, Cape Henry to 

Virginia Beach (Nos. 1817,2092). 

Eragrostis hirsuta (Michx.) Nash. Sandy roadsides, Norfolk, August 5, 181)5; 

Newbern, N. C., August 1 (No. 19f>y). 

Eragrostis major Host. Roadsides, fields, etc. Introduced. 

Eragrostis pectinacea (Michx.) Steud. Among the inner dimes near Virginia 

Beach, October 2 (No. 2087). 

Eragrostis pilosa (L.) Beauv. Sandy roadside, Wallaceton, July 22 (No. 1S01), 

Eragrostis refracta (Muhl.) Scribner. Sandy roadside, Edenton, N. C., July 29 

(No. 1933); low pine woods. Virginia Beach. October 2 (No. 2050). 

Eatonia nitida (Spreng.) Nash. Open woodlands and borders of woods, near 

Suffolk, May 19 (No. 1240); Virginia Beach, May 29 (No. 1420). A form with 

the empty glumes, especially the second, scabrous toward the apex, the flower- 

ing glume distinctly scabrous. 

Eatonia obtusata (Michx.) A. Gray. Open woods and edges of woods, in fertile 

soil (Nos. 1114,1149,1371). 

Melica mutica Walt. Rich soil in woods, Virginia Beach, May 29 (No. 1413). 

Uniola latifolia Michx. Bluff on Cohoon Creek above Suffolk, overhanging the 

water in shaded places. 

Uniola longifolia Scribn. In fertile soil in a copse at roadside near Virginia 

Beach, October 4 (No.2107). 

Uniola laxa (L.) B. S. P. Frequent in low pine woods (No. 147G), 

Uniola paniculata L. Frequent on the outer dunes near Cape Henry (Nos. 

1753,2134). 

Eistichlis spicata (L.) Greene. Brackish meadow near Virginia Beach, August 4 

(No. 2030). 

Dactylis glomerata L Common along ditches at roadsides, etc. (No. 1291). 

Introduced. 

Poa annua L. Roadsides and waste ground (No. 1383). Introduced. 

Poa autumnal is Muhl. Frequent in moist low woodlands (Nos. 1049, 1141). 
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Poa compressa L. Fields and roadsides, common (No. 1430). Introduced, 

Poa pratensis L. Common, especially at roadsides (No. 1142). Introduced. 

Panicularia brach.yph.ylla Nash. Rich swampy woods, margin of Lake Drum- 

rnond, May 2 (No. 115 C. & K.). 

Panic ularia obtusa (Mnhl.) Kuntze. Shaded swamp near Elizabeth City, N. O., 

August 2 (No. 3003). 

Panicularia pall id a (Torr,) Kuntze. Marshy ground near Portsmouth, May 13 

(No. 1152); margin of Lake Drummond, July 13 (No. 1617). 

Festuca elatior L. Frequent along ditebes (No. 1287). Introduced. 

Festuca myuros L. Sandy fields and roadsides, May (Nos. 1324, 1427). 

Festuca octoflora Walt. Sandy fields and roadsides, common, May (Nos. 1267, 

1272, 1370, 1403). 

Festuca rubra L. Shore of Lynnhaven Bay, July 27 (No. 1855). 

Festuca sciurea Nntt. Sandy field near Deep Creek, Norfolk County, May 17 

(No. 1204). 

Bromus secalinus L. Along railways, waste ground, etc., May (Nos. 1321,1332). 

Introduced. 

Hordeum pusillum. Nutt. Fields and waysides, abundant, May (Nos. 1038,1229). 

Introduced. 

Elymus virginicus L. Along ditches, common (No. 1690). 

Arundinaria macrosperma Miehx. Wooded swamps, abundant, May (Nos. 86 

C. & K., 1590, 1623). Known locally as " reeds." 

Arundinaria tecta (Walt.) Muhl. Moist open woods, abundant, May (Nos. 1038, 

1845). 

CYPERACEAE.1 

Cyperus cylindricus (Ell.) Britton. Common on the inner sand dunes (Nos. 

1510, 1538, 1744, 2017). 

Cyperus diandrus Torr. Open marsh. Cape Henry, October 5 (No, 2127a). 

Cyperus erythrorhizos Muhl. Bank of the Dismal Swamp Canal, Wallaceton, 

Norfolk County, November 3 (No. 2343). 

Cyperus esculentus L. Sandy soil along Lynnhaven Bay, July 27 (No. 1854). 

Cyperus flliculmis Vahl. Sandy soil along Lynnhaven Bay, July 27 (No. 1852). 

Cyperus flavescens L. Moist ground at roadside, Deep Creek, July 22 (No, 1780); 

moist,sand near the shore, Virginia Beach, August 3 (No. 2037). 

Cyperus flavicomus Michx. Moist open ground at roadsides; near Lamberts 

Point, July 16 (No, 1691); Newbern, N. C., August 1, October 10 (Nos. 1969, 

2212). 

Cyperus grayi Torr. Common among the sand dunes, Ocean View to Virginia 

Beach (No. 1778). 

Cyperus haspan L. River marshes, Elizabeth City, N, C., August 3 (No. 1995); 

Northwest, November 8 (No. 2390). 

Cyperus microdontus Torr. Moist ground at roadside, Deep Creek, Norfolk 

County (No. 1783). 

Cyperus nuttallii Eddy. Moist ground near the beach, Virginia Beach, August 

4, October 2 (Nos. 2066, 2127). 

Cyperus ovularis (Michx.) Torr. Dry soil among undergrowth, Ocean View, 

July 8 (No. 1480). 

Cyperus pseudovegetus Steud. Marshy ground and ditches at roadsides, fre- 

quent (Nos. 1479, 1889, 2161), 

Cyperus retrofractus (L.) Torr. In sandy soil at roadside, Suffolk, July 11 (No. 

1582). 

Cyperus rotundus L. In a garden, Suffolk, July 11 (No. 1567). Introduced. 

1 Determined by Dr. N. L. Britton. 
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Cyperus strigosus L. Frequent in moist low ground (Nos. 2(KM), 2163, 2169, 2239). 

Kyllinga pumila Michx. In a moist cornfield, Wallace ton, Norfolk County, 

Novemlter 3 (No. 2333). 

Dulichium arundinaceum (L.) Britton. Along ditcher in the Dismal Swamp; 

common; July 12 (No. 151)3). 

Eleocharis engelmanni Stend. Marshy ground, in woods, Kempsville, Princess 

Anno Connty, October 7 (No. 2182). 

Eleocharis mutata (L.) Koem. & Sohult. lit a pond in the Dismal Swamp, July 

13 (No. 1632); in a marshy meadow near Virginia Beach, August 4 (No. 202?) 

Eleocharis ochreata (Nees) Stend. In a marshy spot among the dunes, Cape 

Henry, Jnly 20 (No. 1X21). 

Eleocharis ovata (Roth) R. Br. In open roadside marshes, Northwest, Norfolk 

County, July 9 (Nos. 1543, 1.354). 

Eleocharis glaucescens (Willd.) Schultes. Marshy bunks of the Northwest 

River, May 11 (No. 1084): marshy meadow near Virginia Beach, August 4. 

(No. 2029), the latter number doubtfully referred here. 

Eleocharis prolifera Torr.(?) In a pool in "The Desert," Cape Henry, July 27 

(No. 1833). The specimen is without fruiting spikes. 

Eleocharis tenuis (Willd.) Schultes. Marshy places, Kempsville, Princess Anne 

County, May 9 (No. 1041). 

Eleocharis ortilis (Link) Schultes. Sedgy marshes at roadsides, Eden ton. N. C., 

July 29 (Nos. 1870,1876). 

Eleocharis tuberculosa (Michx.) Koem. & Schult. Along the Dismal Swamp 

Canal, Wallaceton, Norfolk County, November 4 (No. 2348). 

Dichromena colorata (L.) A, S. Hitchcock. In a grassy open bog, Newbern, 

N. C., July 31 (No. 1959). 

Stenophyllus capillaris (L.) Britton. Sandy margin of a pond, Ocean View, 

July 8 (No. 1456). 

Fimbristylis autumnalis (L.) Roem. & Schult. Frequent in moist sandy soil 

(Nos. 1822,2334). 

Fimbristylis laxa Vahl. In muddy places at a roadside, Virginia Beach, October 

4 (No. 2152). 

Fimbristylis spadicea (L.) Vahl. Common along the coast in the marshes and 

in moist places among the dunes (Nos. 181)5, 1772). 

Scirpus americanus Pers. Usually with the preceding, common; also in the 

nearly fresh-water river nuirs:tes at Suffolk (Nos. 1218,1506,1810). 

Scirpus cyperinus eriophorum (Michx.) Britton. Abundant in the open lands 

in and bordering upon the Dismal Swamp, also in fresh-water river marshes 

(Nos. 1629, 2081), 

Scirpus divaricatus £11. In a shallow pond in the Dismal Swamp, July 13 (No. 

1633). 

Scirpus lacustris L. River marshes, at and above the upper limit of brackish 

water (No. 1358). 

Eriophorum virginicum L. On hummocks, among Sphagnum and Woodwardia 

virginica, in the Dismal Swamp, July 15 (No. 1681). 

Fuirena squarrosa Michx. In moist sand on the beach, Virginia Beach. August 

4, October 2 (Nos. 2039,2067); in a grassy bog, Newbern, N. C., August 1 (No. 

1963). 

Lipocarpha maculata (Michx.) Torr. In moist shaded ground: Edenton,N. C., 

July 29 (No. 1919); Virginia Beach, August 3. 

Itynchospora axillaris (Lam.) Britton. Along the Dismal Swamp Canal, Wal- 

laceton, November 3 (No. 2342), near var. mierncf.'jthahi. 

Rynchospora axillaris microcephala Britton. In a low grassy meadow, New- 

bern, N. C., October 10 (No. 2236). 
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Rynchospora corniculata (Lam.) A. Gray. In a shallow pool in the Dismal 

Swamp, July 14 (No, 1 >: in a ditch, Eden ton, N. C,, July 29 (No. 1892). 

Rynchospora cymosa Ell, In open marshy meadows: Northwest, July 9 (No, 

1536); Cape Henry, July 26 (No. 1S2I>): Newbern, N. C.. August 1 (No. 1974). 

Rynchospora fascicularis (Michx.) Vahl. In a small open marsh, Newbern, 

N. C., October 10 (No. 22:tj). 

Rynchospora glomerata (L.) Vahl. Common in open bogs (Nos. 1491, 1781, 

1782). 

Rynchospora glomerata paniculata (A. Gray) Cliapin. Along a roadside ditch, 

Virginia Beach, October lo (No. 213!)). 

Rynchospora inexpansa (Michx.) Vahl. In open sedgy bogs: Berkley, July 19 

{No. 1743); Edenton, N. C., July 29 (No. ISN(i). 

Rynchospora schoenoides (Ell.) Brittun. Marshes on Pagquotank River, Eliza- 

beth City, N. C.. August 2 (No. 1993). 

Cladium effusum Torr. Fresh-water river marshes: Northwest, July 9 (No. 

1557); Elizabeth City, N. C., Augusts (No. 2006). 

Scleria pauciflora Mulil. In an open grassy pine grove, Eden ton. N. C,, July 39 

(No. 1887); dry open ground, Elizabeth City. N.C., August 3 (No.3001). 

Scleria triglomerata Miclix, Dry sandy soil on Lynnhaveu Bay, July 27 (No. 

1848). 

Carex albolutescens Schwein, Common in moist sandy soil, May-July (Nos. 

1148,1399,1459,1793). 

Carex alata Torr. In marshy ground. Ocean View, May 30 {No. 1435). 

Carex bullata Schk. Margin Lake Dnnninond. Dismal Swamp, July 14 (No, 

1GOO). 

Carex canescens L. Marshy banks of the Northwest River, May 11 (Nos. 1077, 

1082). 

Carex comosa Boott. Marshy banks of the Northwest River, July 9 (No. 1541). 

Carex costellata Britton. In open woods, Ocean View, July 8,(No. 1471), 

Carex glaucodea Tnckerm. Moist ground near Kempsvillo, Princess Anne 

County, May 9 (No. 1033). 

Carex gynandra Schwein, In a shaded swamp, 1 )eep Creek, Norfolk County, May 

17 (No, 1207;. 

Carex laxiflora Lam. Frequent in low woodlands. May (Nos. 1006,1191,1424). 

Carex lupulina Muhl.('r) Along Jericho Ditch. Dismal Swamp, May 1 (No. 98 

C. & K.). Immature. 

Carex lurida Wahl. Common in marshes. May-July (Nos. 1086,1162,1346,1505). 

Carex pedicellata (Dewey) Britton. Tpland sandy woods near Suffolk, April 

30 (No.CO C.& K.). 

Carex pennsylvanica Lam. Sandy pine woods near Virginia Beach, April 29 

(No. 40 C.& K.). 

Carex rosea Schk. Low woodlands. Kempsvillo, Princess Anne County, May 9 

(No. 1040). 

Carex scoparia Schk. Along a railway near Suffolk, May 19 (No. 1273). 

Carex sterilis Willd. Marshy banks of the Northwest River, May 11 (Nos. 1080. 

1099). 

Carex stipata Muhl. In a swamp at Northwest, May 11 (No. 1107). 

Carex strict a Lam. Marshy banks of the Northwest River, May 11 (No. 1083). 

Forming strong tussocks. 

Carex tennis Budge. Deon, moist woods near Pmigo, Princess Anne County, 

May 14 (No. 1169). 

Carex triceps Michx, In sandy soil, fields, and dry woodlands, common. May 

(Nos. 1180, 1199,1300, 13(i7, I 132). 

23592—No. G—01 14 
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Carex verrucosa Muhl. Sandy banks of the Dismal Swamp Canal, Wallaceton, 

November 4; in a grassy swale, "The Desert," Cape Henry, July 27 (No. 1844); 

in marshes and along ditches, especially in pine woods, Newbern (No. 1970) 

and Elizabeth City {No. 2002), N. C. 

Carex virescens Muhl. Swampy woods. Northwest, Norfolk County, May 11 

(No. 1106). 

Carex vulpinoidea Michx. In a ditch along the railway, Suffolk, May ltl (No. 

1355). 

ARACEAE. 

Acorus calamus L. Abundant in fresh-water marshes along the Northwest 

River, May 11 (No. 1085). 

Arisaema triphyllum (L.) Ton*, in low woods. Ocean View. May fi (No. 10D7). 

Peltandra virg-inica (L,) Kunth, In marshes; near Virginia Beach, May 28 (No. 

1381); Elizabeth City, N. C., August 2 (No. 2001)). 

LEMN ACE AE. 

Spirodela polyrhiza (L.) Schleid. Covering surface of a bayou. Edenton, N. C., 

July 29 (No. 1894). 

XYRIDACEAE. 

Xyris aznbigua Beyrieh. In an open, sedgy bog, Newbern, N. C., August 1 (No. 

1976). 

Xyris Carolinian a Walt. Frequent in bogs and along ditches. July (Nos. 1G8.1, 

1820,1920). 

Xyris torta .T. E. Smith. In open, sedgy bogs near Newbern. N. C., August 1 

(No. 1084). 

Xyris sp. Apparently intermediate between X, caroliuiaini and A. phfiylvpin 

Chapm. In marshy ground in the pine woods, Virginia Beach. October 2 (No. 

2088). 

ERIOCAULACEAE. 

Eriocaulon decang-ulare L. Marshy banks of the Northwest Kiver, July 9 (No. 

1058). 

Lachnocaulon anceps (Walfc.) Morong. In an open, sedgy bog, Newbern, N. C.„ 

August 1 (No. 11)40). 

BROMELIACEAE. 

Tillandsia usneoides L. Not abundant in Virginia; common in North Carolina. 

On old cypress trees, margin of Lake Drummond, Dismal Swamp, May 2 (No. 

73, C. & K.}; on the branches of Fagus, Quercux m inor. Pin ns tueda, P. evlti- 

nata, etc., about ponds and along Long Creek, in "The Desert, ' Cape Henry, 

July 27 (No. 1838). 

COMMELINACEAE. 

Commelina erecta L, Sandy shores of Lvnnhaven Bay, July 27 (No. 1840). 

PONTEDERIACEAE. 

Pontederia cordata L. Very common in fresh-water river marshes (No. 1551). 

JTJNC ACEAE.1 

Juncus acuminatus Michx. Common in marshes and shallow wjiter, especially 

in sandy soil (Nos. 1078, I-IJS1, 147H. 1(>10.1(539). 

1 Determined by Mr. Frederick V. Coville. 
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Juncus acuminatus debilis A. Gray. On made ground, sandy banks of the 

Dismal Swamp Canal, July 22 (No. 1704). 

Juncus canadensis J. Gay, Very common in marshes (Nos. 1024, 177!t. I.sin;, 2248, 

2X41, 2388). 

Juncus dichotomus Ell. Common in low marshy places arnon^ the sand dunes, 

Ocean View to Cape Henry (Nos. 1391,1400,1704, 1*741. 

Juncus effusus L. Abundant in marshes. especially on the edges of palustrine 

forest (No, 146;)). 

Juncus marginatus Rostk. Frequent in marshy places (Nos. 1703, 1828, 2379). 

Juncus marginatus aristulatus (Michx.) Coville. In open marshes along the 

Northwest River,.Tuly U (No. 1510), ne;ir Virginia Beach, August4 (No. 2031). 

Juncus repens Michx. Frequent in moist sand or in shallow water, especially in 

the Dismal Swamp (Nos. 72 C. & K., I4ii2. 1016, 2349). 

Juncus roemerianus Scheele. The most abundant plant in brackish marshes 

(Nos. 1300, 1090). 

Juncus scirpoides Lam. Abundant in moist sandy places, especially among the 

sand dunes (Nos. 1537, 1771). 

Juncus setaceus Rostk. Edge of pond. Ocean View, July 8 (No. 1400). 

Juncus tenuis Willd. Common in dry sandy soil (Nos, 1373, 1430, 1444, 1445, 

1795). 

Juncoides campestre (L.) Knntze. Dry upland pine woods near Suffolk, May 17 

(No. 1238). 

Juncoides pilosum (L,) Kunt/.e. Rich shaded soil along a brook near Suffolk, 

May 17. With Kulmitt lutij'olia L. 

LILIACEAE. 

TJvularia sessilifolia nitida {Britton) Morong. In rather low open woods near 

Suffolk, April 30 (No. 02 C. & K.). With Anarum rmjinivmii, L. 

Hemerocallisfulva L Roadside near Centerville, Princess Anne County, escaped 

from gardens. 

Allium vineale L. A common weed in fields and roadsides (No, 1480). Intro- 

duced. 

Nothoscordum bivalve (L.) Britton. Moist low ground, frequent near Virginia 

Beach, April 29 (No. 13 C. & K.); Mumlen's Point, Princess Anne County, 

May 10 (No. 1194). 

Lilium super bum L. Swampy hunks of ('ohoon's Creek, above Suffolk, July 18 

(No. 1711). 

Yucca filamentosa L. In dry. open pine woods near the beach: Virginia Beach 

(No. 1380): Lynnhavtm Bay. 

Asparagus ofBcinalis L. A weed in fields near Berkley, May 21 (No. 1303). 

Introduced. 

Vagnera racemosa (L ) Moroi^- Rich, low woods near Virginia Beach, May 29 

(No. 1418.) 

Polygonatum biflorum (Walt.) Ell. Low woods near Berkley, May 21 (No. 1310). 

SMILACEAE. 

Smilax bona-nox L. Very common, especially in dry, sandy pine woods and 

among the dunes (Nos. 5 C. & K., 1251,1385,2210). 

Smilax glauca Walt. Common, usually in dry soil (Nos. 1221,1394,1797). 

Smilax laurifolia L. Abundant in the more open parts of the wooded swamps 

(Nos. 30 C. & K., 1525,1602), 

Smilax rotundifolia L. Very common in woods and thickets, preferring rather 

moist soil (Nos. 9 C. & K., 1010,1018,1342,1030,1737). 
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Smilax waiter! Pursli. Frequent in the larger wooded swamps (Nos. 89 and 97 

C. & K., 1598.) 

AM ARYLLID ACEAE. 

A tamo sco atamasco (L.) Greene. Frequent in moist, low ground, especially in 

open woods {Nos. 1004,1408). 

Hypoxis hirsuta (L.) Coville. Frequent in open woodlands (Nos. 10;to. 1265, 

1378), 

DXOSCOREACEAE. 

Dioscorea villosa L. Open woods near Centerville, Princess Anne County. 

4- 

IRIDACEAE. 

Iris caroliniana S. Wats. Frequent on the inarahy banks of streams; nlong 

Northwest River, May 11 (Nos. 1079,1550); along North Lauding River. May 

23 (No. 13.10). 

Iris verna L. Sandy soil, in the open; near Suffolk, April 30 (No. 61 C. & K.); 

near Portsmouth, May 13. 

Sisyrinchium atlanticum Bicknell. In sandy soil; near Portsmouth, May 13 

(No. 1154); Mundcn Point, Princess Anne County,May 16 (No. 1181). 

Sisyrinchium graminoides Bicknell. In open, moist ground; Northwest, Nor- 

folk County, May 11 (No. 1087); near Suffolk, May 19 (No. 1239). 

ORCHID ACE AF. 

Cypripedium acaule Ait. Rich, shaded soil in "The Desert," Cape Henry, July 

27 (No. 1837). 

Habenaria blephariglottis (Willd.) Torr. In open bogs, Newbern, N. C., 

August 1 (Nos. 1938,1979). 

Habenaria clavellata (Miclix.) Spreng. On an old stump in the Dismal Swamp, 

July 13 (No. 1648). 

Habenaria cristata (Michx.) R. Br. Frequent in moist, usually shaded soil* near 

Suffolk, July 11 (No. 1575), July 18 (No. 1708); near Edeuton. N. C., July 29 

(No. 1890); near Newbern, N. C.. August 1 (Nos. 1944, 1904). 

Fogonia ophioglossoides (L.) Ker. Along Jericho Ditch. Dismal Swamp, July 

12 (No. 1004), on hummocks among Sphagnum. 

Gyrostachys cernua (L.) Kuntze. In marshy ground. Northwest. Norfolk 

County, November 8 (No. 2388). 

Gyrostachys gracilis (Bigel.) Kuntze. Roadside, Suffolk, July 11 (No. 1573). 

Gyrostachys odorata (Nutt.) Kuntze. In marshy ground along the Northwest 

River, July 9 (No. 1507). 

Gyrostachys praecox (Walt.) Kuntze. Marshy ground, Northwest, July 9 (No. 

1555). 

Tipularia uniflora (Muhl.) B. S. P. In rich, moist woods: margin Lake Drum- 

mond, Dismal Swamp (No. 107 C. & K.); " The Desert," Cape Henry, July 27 

(No. 1840). 

Iiimodorum tuberosum L. In an open marsh. Northwest. July 9 (No. 1542)— 

small; in hummocks among Sphagnum and Wondmtrdia virgiuiea, Dismal 

Swamp, July 12 (No. 1590)—very large, attaining a height of .9 meter (3 feet). 

I>IUOT V LED ONES. 

SATJRURACEAE. 

Saururus cemuus L. (-ominon at the edges of swampy woods, especially in the 

Dismal Swamp (Nos. 1508, 1653). 
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JUGLAND ACE AE.' 

Juglans nigra L. Frequent at roadsides; in deciduous woods at the margin of 

a small lake near Suffolk (No. 1731). 

Hicoria alba (L.) Britton. A rather common forest tree on the heavier but not 

swampy soils (Nos. 1247, 1421, 1520, 1730). 

Hicoria glabra (Mill.) Britton. Frequent in woods, especially near streams 

(Nos. 1.584, 1710. 1851). 

Hicoria microcarpa (Nutt.) Britton. In deciduous woods near Suffolk {No. 

1243.) 

Hicoria villosa (Sarg.) Ashe. Summit of a bluff on Cohoon Creek, near Suffolk 

(No. 1728). 

MYRICACEAE.' 

Myrica carolinensis Mill. Abundant in pine woods and among the dunes (Nos. 

57 C. & K., Km, 1402, 1755, 1853). 

Myrica cerifera L. Less common than the preceding. chiefly about ponds: near 

Virginia Beach, April 21) (No. 38 C. & K.). Both species are locally known 

as "myrtle." 

SALIC ACEAE.1 

Populus alba L. Naturalized in woodlands near dwellings, etc.; Oc.win View 

(No. 1012). 

Populus heterophylla L. Frequent at the edge of swampy woods along streams 

(Nos. 1098, 1341). 

Salix fluviatilis Nutt. In marshy spots among the dunes, and also occasionally 

upon them. Cape Henry (No. 1X88). 

Salix humilis Marsh. Near Berkley, May 21 (No. 181:1). 

Salix nigra Marsh. Abundant in swampy woods along streams. 

BETULACEAE. 

Carpinus caroliniana Walt. Frequent in swampy woods, especially along 

streams. 

Ostrya virginiana (Mill.) Willd. Bank of Long Creek, Lynnhaven Bay (No. 

1854)). 

Alnus rugosa (Du Koi) Koch. Abundant, usually with Salix nigra. 

FAG ACEAE.1 

Fagus americana Sweet. An abundant forest tree on moist, heavy soils. 

Castanea pumila (L.) Mill. Frequent in dry woodlands, most abundant near 

Cape Henry and near Suffolk. (No. 34 C. & K.). 

Quercus alba L. An abundant forest tree, especially on rather moist, clayey 

soils (Nos. 10-V), 1008. 1073, 1132.1171,1521), 15!) 1.1722.3517). 

Quercus digitata (Marsh.) Sud worth. Abundant, especially in dry, sandy soil; 

frequent near the strand (Nos. 1009. 1134.1144,1180,1210,1220, 1533,1570,1723, 

1841). Varies greatly in the form of its leaves. 

Quercus heterophylla Michx, f. In dry pine woods: Northwest (No. 1115); 

Ocean View (No. 1437). 

Quercus imbricaria Michx. In swampy woods: Northwest (No, 1004); Dismal 

Swamp (No. 1047). 

'Determined by Mr, (x. B. Sud worth. "Determined by Dr. John K. Small. 
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Quercus laurifolia Michx. In dry sandy soil: At top of a bluff on Colioon Creek 

near Suffolk (Nos. 1720,1731); innermost sand duties near Cape Henry (Nos. 

1*29,1830). 

Quercus marylandica Muencli. In sandy soil near Virginia Beach, April 2.1 (No. 

r»:j c. & K.). 

Quercus michauxii Nutt. A common forest tree in moist, heavy soil (Nos. 

1051.1063,1090.1139). 

Quercus minor (Marsh.) Sarg. Common in rather dry, sandy soil, ospe-ially 

near streams (Nos. 1008.1133,1301,1719,1734.1842,1902). 

Q,uercus nigra L. Very abundant in various soils, usually as low undergrowth 

in well-drained, sandy places bat becoming a large tree in clayey, moist soils 

(Nos. 31 C. & K„ 1003.1067, 1092,1127,1156,1197). 

Q,uercus phellos L. Abundant, especially in low. moist ground, often planted 

as a shade tree (Nos, 1066, 1187.1635). Locally known as '• water oak," 

Quercus rubra L. At water's edge on Cohoon Creek, near Suffolk (No. 1714). 

ftuercus velutina Lain, Usually in dry, sandy soil, frequent on the inner sand 

dunes (Nos. 1039,1052,1120,1121.1131,1136.1138,12t5, 12-tii, 1451,1802.2016). 

Quercus virginiana Mill, On and among the inner dunes, Ocean View to Cape 

Henry (Nos. 1215,1224.1450,1754). the last young plants with much-thickened 

roots. 

Quercus alba x minor. In low woods near Cape Henry (No. 1858). 

ULMACEAE. 

tTlmus alata Michx. Roadside near Suffolk (No. 96 C. & K.). 

Ulmus americana L. Frequent in low woods, especially along streams. 

Celtis occidentalis L. Low, moist ground, Munden Point {No. 11!I2), Locally 

known as " skin and bones," from the nature of its fruit. 

Celtis pumila Pursh. In dry, sandy woods, Ocean View (No. 1011); near Suffolk 

(No. 1252). 

MOB, ACE AE. 

Morus rubra L. Frequent in mixed woods, usually as undergrowth (Nos. 1119, 

1495). 

Broussonetia papyrifera (L.) Vent. Naturalized on roadsides, Eden ton, N, C, 

Frequently planted as a shade tree. 

URTICACEAE. 

TTrticastrum divaricatum (L.) Knntze. Rich low woods, Munden Point. 

Boehmeria cylindrica (L.) Willd. Frequent along streams; abundant in the 

higher parts of the Dismal Swamp (No. 1760), 

LORANTHACEAE. 

Phoradendron flavescens (Pursh) Nutt. Abundant in thr wooded swamps, 

upon .lee/' inbrntn L. and Nt/sm bijlura Walt. (No. 2356). 

SANTALACEAE 

Comandra umbellata (L.) Nutt. Dry woodland near Suffolk, April 3(J (No. 50 

O. & K.). 

ARISTOLOCHIACEAE. 

Aearum virginicum L. In rather low. open woods near Suffolk, April 30 (No. 

56 C. & K.); low pine woods near Newbei-n, N. C., October 10. 

Aristolochia serpentaria L. In dry upland woods near Suffolk (No. 1242); in 

open pine woods, Northwest (No. 1075): a form approaching A, nashii Kearney. 
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POLYGONACEAE. 

Rum ex acetosella L. An abundant weed in fields and roadsides, introduced 

(No. 1200). 

Bumex conglomerates Murr. Abundantly naturalized, in ditches (Nos. 1208, 

14>9, 1528). 

Rumex crispus L, A common weed at roadsides and in neglected fields, intro- 

duced (No. 1280). 

Rumex obtusifolius L. A common introduced weed (No. 1196). 

Rumex verticillatus L. In marshy ground along a streamlet, Ocean View, May 

(Nos. 1216,1434). 

Fagopyrum fagopyrum (L.) Karst. In an old field near Norfolk, in which it 

was perhaps formerly cultivated (No. 1278). 

Polygonum arifolium L. Very abundant in rich woods on the eastern margin 

of Lake Drumtnond, Dismal Swamp. 

Polygonum aviculare L. Roadsides, etc., introduced (No. 16SS). 

Polygonum convolvulus L. In fields and at waysides, introduced (Nos. 1284, 

1747). 

Polygonum hydropiperoides Michx. Common in fresh-water river marshes 

and in pools in the Dismal Swamp (Nos. 1549,1084,1739,2032,2141}. 

Polygonum penrtsylvanicum L, Abundant in old fields and on roadsides (No. 

2166). 

Polygonum persicaria L. A common naturalized weed (No. 174(5). 

Polygonum punctatum Ell. In rich, swampy woods, eastern margin of Lake 

Drummond (No. 2362). 

Polygonum punctatum robustius Small, In marshy ground at roadside near 

Newbern, N. C., Oct. 10 (No. 2210). 

Polygonum sagittatum L. Frequent in marshes. 

Polygonum setaceum Baldw. In a low, grassy meadow near Newbern. N. O. 

Oct. 10 (No. 2246). 

Polygonum Virginian urn L. In moist, low woodlands, frequent in Princess 

Anne County (No.2183). 

CHENOPOD1ACEAE. 

Chenopodium album L. A common naturalized weed in waste and cultivated 

land (No. 128.1). 

Chenopodium ambrosioides L. Fields and roadsides, common, introduced 

(No. 2370). 

Chenopodium anthelminticum L. A naturalized weed, frequent in waste 

ground; occasional on the sand strand. 

Atriplex hastata L. At the border of stilt marshes (No. 1022): in waste ground 

near Berkley (No. 12!).")). 

Salsola kali L. Abundant on the beach and outer dunes, Ocean View to Virginia 

Beach (Nos. 1810,21&J). 

PHYTOLACCAOEAE. 

Phytolacca decandra L. Frequent, especially in clearings in dry woodlands 

(No. 1802). 

AIZOACEAE. 

Mollugo verticillata L. Frequent in sandy fields and on the sand strand (Nos. 

11)20,2125). 

ALSXNACEAE. 

AgTOstemma githago L, Along railways, Suffolk, introduced, May 1!) (No. 

1230). 

Silene antirrhina L. Along railways near Suffolk, May 19 (No. 1268). 
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Saponaria offlcinaliu L. Along railway tracks. Berkley. July 18. 

Alsine media L. A common weed in Holds and waste ground, introduced (Nos. 

10 C.&K..1298). 

Cerastium viscosum L. Grassy places near Virginia Bench, introduced, April 

39 (No. 11 C. & K.). 

Cerastium vulgatum L. Sandy fields, introduced. May (No. 11-15). 

Sagina decumbens (ElK)Torr. & Gr. Roadsides {No. 1: common in crevices 

in the sidewalks of Norfolk, in the shade (No. 110,3). 

Sagina decumbens smithii (A. Gray) S. Wats. In a sandy Held, Portsmouth. 

May 37 (No. Iii76). 

Ammodenia peploides (L.) Rupr. Beach at Cape Henry, scarce (No. 2193). An 

unusually slender and small-leaved form. 

NYMPH AE ACE AE. 

Nymphaea advena Soland. Frequent in pools and fresh*water marshes (Nos. 

1464,1611). 

Castalia odorata (Dry and.) Wood v. & Wood. Common in ponds and in ditches 

near the margin of the Dismal Swamp (No. 10811. 

Nelumbo lutea (Willd.) Pers. Abundant in a shallow fresh-watur bayou of 

Albeinarle Sound, Eden ton, N. C., July 29 (No. 192:5). 

RANUNCTJLACEAE. 

Clematis crispa L. Common in the more open parts of the wooded swamps and 

in the partially timbered belt of the river marshes, May to July (Nos. 1:548, 

1503. 164:;, 2005). 

Ranunculus bulbosus L. An abundant, introduced weed in fields and on road- 

sides, May (No. 47 C.& K.). 

Ranunculus parviflorus L. Grassy places near Virginia Beach, introduced, 

April 29 (No. 15 C, & K.). 

Ranunculus recurvatus Poir. Rich, moist woods, Mundeti Point. May Hi (No, 

1193). 

Ranunculus sceleratus L. In a ditch at Deep Creek, May 17. 

Thalictrum purpurascens L. Woods near Virginia Bench, May 29 (No. 1412). 

BERBERID ACE AE. 

Podophyllum peltatum L. Moist. rich woods, Virginia Beach. 

MAGNOLIACEAE. 

Magnolia virginiana L. An abundant small tree of the wooded swamps, May 

(Nos. 79 C. & K.t 1605). This and Per sea are known in the region as " bay.' 

Liriodendron tulipifera L. A common but rarely abundant forest tree on moist, 

heavy soils (No. 1804), 

ANONACEAE. 

Asimina triloba (L. ) Dunal. Near Lake Dminmond. Dismal Swamp, not. fre- 

quent (No. 1649). Known locally by the odd name of •' possum-pocket apples." 

LAURACEAE 

Persea pubescens (Pursh) Sarg. Common in woods, especially >w;impy woods 

(Nos. 10-1 C. & K.. 1124, 11 .JO, 1 fU):l. 2:r>dj. Popularly confused witli Maytiolia 

viryhiituta, under the name of * bay." 
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Sassafras sassafras (L.) Karst. Common in Virginia in dry soil, roadsides, 

fields, and edges of woods; Newbern. X. C. (No. 3188). 

Benzoin benzoin (L.) Coulter. Banks of a small lake near Suffolk. 

PAFAVERACEAE. 

Sanguinaria canadensis L. Rich, shaded ground near Suffolk (No. 1241). 

BRASSICACEAE. 

Lepidium virginicum L. A common weed in fields and roadsides (Nos. 1370, 

1404). 

Coronopus didymus (L.) J. H. Smith. Abundantly naturalized in waste and 

cultivated land. 

Sisymbrium officinalc (L.) Scop. A common roadside weed, introduced (No. 

1288). 

Cakile edentula (Bigel.) Hook. Abundant on the beach and outer sand dunes, 

Ocean View to Virginia Beach (Nos. 122~>, 14 IN). 

Brassica campestris L. In old fields, introduced (No. 1302). 

Raphanus raphanistrum L. In an old field near Norfolk, introduced. May 20 

(No. 127.1). 

Cardamine arenicola Britton. In moist sand, near Keinpsville, May 0 (No. 1040); 

near Pungo, May I I (No. 1101). 

t 

[ SARRACENIACEAE. 

► 

Sarracenia flava L. In a bog in the pine woods near Newborn. N. C. (No. 2190), 

DROSERACEAE. 

Drosera intermedia Hayne. In a small marsh among the sand dunes, Cape 

Henry, July 26 (No. 1824). 

S AXIFR AG ACE AE. 

Decumaria barbara L. Common in the Black Grum Swamp, near Lake TJrnm- 

mond, Dismal Swamp (No. 0!) C. & K.); Eden ton, N. C. 

Itea virginica L. Abundant in the wooded swamps and along streams. May 25 

(Nos. 94 C. & K., i;i27, 1"»30). 

HAMAMELIDACEAE. 

Hamamelis virginiana L. Frequent in low woods (No. 28 C. & K.). 

Liquidambar styraciflua L. A very abundant forest tree, especially on moist, 

heavy soils (Nos, 1800, 2 (71). 

PL AT AN ACE AE. 

Platanus oecidentalis L. Frequent along streams; often planted as a shade tree. 

ROSACEAE. 

Spiraea tomentosa L. Jn a low, marshy field, Eden ton, N. C., July 28 (No. 

1879); open, fresh-water marshes of the Pasquotank River, Elizabeth City. 

N. C. (No. 2007). 

Rubus1 argutus Link {R. frondosux Bigel). Along a ditch at roadside near 

Pungo. May 14 (No. 1161) —approaches vax.fioridus; on hummocks in the deep 

black-gum forest, Dismal Swamp (No. 1045)— a variety. 

1 Rubus determined by Prof. L.H. Bailey. 
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Rubus cuneifolius Pursh. Common in dry sandy soil, fields and roadsides, May 

(Nos. 1105,1212, 1366, 1395, 138(5). 

Rubus hispid us L. In moist, low ground, usually in woods (Nos, 1061.1309,14! JO, 

1659). 

Rubus trivialis Michx. In sandy fields and roadsides, Newbern. N. C. (No, 19(55). 

Rubus villosus Ait. (R. canwlensi-i of authors, not of L.). In dry fields, com- 

mon (Nos. 1057,1177); on the open dunes, Virginia Beach (No. 23 C. & K.) 

(probably an outlying form). 

Rubus nigrobaccus B;iiley.' In a low field near Portsmouth. May 27 (No, 1365). 

Fragaria virginiana Duchesne. Grassy roadside in pine woods. Ocean View, 

(No. 1443). 

Fragaria virginiana austral is Rydberg, var. nov. In low pine woods near Vir- 

ginia Beach, April 2D (No. Hi C. & K.); along a railway near Suffolk (No. 

1236). 

Duchesnea indica (Andr.) Focke. At roadsides, near Norfolk; introduced (No. 

1023). 

Potentilla canadensis L. Roadsides near Suffolk, April 20 (No. 13 C. & K.). 

Potentilla monspeliensis L. On comparatively high ground in a clearing, mar- 

gin of Lake Drunimond. Dismal Swamp. July 14 (No. 10(15). 

Potentilla pumila Poir,-' Among grasses in dry sandy soil in woods of Pi wit a 

echiuatu near Suffolk. May 17 (No. 1235). 

G-eum canadense Jacq. In rich low woods. Northwest, July 0 (No. 1500). 

Agnmonia parviflora Sol and. Along a ditch in a field, Newbern, N. C., October 

10 (No. 2233). 

Agrimonia striata Michx. In rich low woods, near Suffolk, July 18 (No. 1738); 

near Virginia Beach. October 2 (N o. 2071). 

Rosa Carolina L. Common in swamps and along ditches (Nos. IN C.& K., 1118, 

1458), 

Rosa humilis Marsh. In a field near Portsmouth (No. 13(12), 

Rosa rubiginosa L, With the preceding; introduced (No. 1361). 

PTRACEAE. 

Malus angustifolia (Ait.) Michx. In swampy ground, especially along streams, 

frequent, April 20 (Nos. 8 0. & K., 1428). 

Aronia arbutifolia (L.) Ell. Common in moist woods and the edges of wooded 

swamps (Nos. 02 C. & K., 1128, 1601, 2345). 

Aronia nigra (Willd.) Brit ton. In low ground, Virginia Beach (No. 3 C. & 

K.); Suffolk (No. 50 C. & K,). 

Amelanchier botryapium (L. f.) DC, Common in low woods and swamps {Nos. 

51.52,81.112 C. & K., 1100.1125,1173.1250). Local name "wild currants." 

Crataegus coccinea L. In swampy woods near Kempsville (No. 1047); a small 

form with small leaves. 

Crataegus crus-galli L. Dry soil in the open, Ocean View (No. 1484). 

Crataegus uniflora Mneneh. In dry, open woods near Eden ton, N, C., (No. 1003). 

AMYGDALACEAE 

Prunus americana Marsh. At water's edge on Cohoon Creek, near Suffolk (No. 

1608), 

Prunus angustifolia Marsh. Dry soil in fields and on roadsides, common, often 

forming small thickets (Nos. 80 C, & K., 1072). 

1 H. niyraba<'<•/<* is the U. r it hums of authors, not of Aiton. 

s Determined by Mr. P. A. Rydberg. 
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Prunus cerasus L. A singletree in woods near Lynnhaven Station (No. 1122); 

adventive. 

Prunus serotina Ehrh, Frequent, especially along streams (Nob. 1071,1126); on 

the inner sand dunes, Ocean View to Cape Henry (Nob, 1209,1396); a form 

with thickish leaves, as in var. amallii Britton. 

MIMOSACEAE. 

Albizzia julibrissin Duraz. Naturalized at roadsides and in open fields near the 

town. Eden ton, N. O., July 28 (No. 1895). 

CASSIACEAE. 

Cercis canadensis L. On the wooded bank of a small lake near Suffolk (No. 

1249). 

Senna marilandica (L.) Roadsides near Virginia Beach. 

Chamaecrista1 aspera (Muhl.) Greene. Sandy roadsides, Newbern, N. O. (No. 

2220). 

Chamaecrista fascicularis Michx. Roadside near Virginia Beach, October 6 (No. 

3136); in shallow water, marshy bank of the Trent River, Newbern, N. C., 

October 10 (No. 2218), growing with Coreopsis gladiata and Centella amatica. 

Chamaecrista nictitans (L.) Greene. In rather moist sandy soil, bordering a 

brackish meadow, Virginia Beach. August 1 (No. 2034). 

VICIACEAE. 

Baptisia tinctoria (L.) R. Br. In dry sandy soil, chiefly in pine woods, Lynn- 

haven Station; Edenton, N. C. (No. 1891). 

Crotalaria purshii DC. In dry, open pine woods, Edenton, N. C., July 29 (No, 

1905). 

Medicago lupulina L. Introduced; common in fields and roadsides near Nor- 

folk (No. 1294). 

Trifolium arvense L. Dry sandy fields, introduced, Norfolk, May 20 (No. 1282). 

Trifolium dubium Kibth. Roadsides, West Norfolk, introduced, May 10 (No. 

1074). 

Trifolium hybridum L. Roadsides near Norfolk, introduced, May (No. 1027). 

Trifolium pratense L. Common, naturalized in fields and roadsides, May (No. 

1301). 

Trifolium procumbens L. Fields and roadsides, introduced. May: near Berkley 

(No. 1320); near Norfolk (No. 1277 >; a small form approaching T. dvhimn, 

Trifolium repens L. Abundantly naturalized in fields and roadsides, May (No. 

1298;, 

Fsoralea pedunculata (Mill.) Vail, Sandy roadside near Edenton, N. C., July 

29 (No. 1893). 

Indigofera Carolinian a Walt. In dry sandy soil, fields and edges of thickets, 

Newbern. N. C., August 1 (No. 195S). 

Cracca spicata (Walt.) Kuntze. In dry sandy noil; Suffolk, July 11 (No. 1588); 

Edenton, N. C., July 2W (No. 1904). 

Robinia pseudacacia L. In a thicket behind the dunes. Ocean View, May 18 

(No. 1213); shore of Lynnhaven Bay. 

Stylosanthes biflora (L,) B. S. P. Sandy soil along railways; Northwest, July 

9 (No. 1489); Edenton, N. C., July 29 (No. 1869); a form approaching 

S. riparia. 

Stylosanthes riparia Kearney, Sandy soil along railway near Suffolk, July 15 

(No. 1684); prophyllum not lobed. 

1 Chamaecrista determined liy Mr. C. L. Pollard, 
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Zornia bracteata (Walt.) Gmel. Dry sandy roadsides, conn i ion. Newbern, N. C., 

August t (Nos. 1927, 1990). 

Meibomia arenicola Vail. On the innermost sand dunes and in the flat pine 

woods behind them, Virginia Beach, October 3 (Nos. 2020, 20(18). 

Meibomia dillenii (Darl.) Kuntze. In dry pine woods. Edent-on, N. C, 

Meibomia marylandica (L.) Kuntze. With the preceding. 

Meibomia nudiflora (L.) Kuntze. Low pine woods near Berkley, .luly t!> (No. 

1743). 

Meibomia obtusa (MuhL) Vail. Roadsides, Newbern, N. C.. October 10 (No. 

2230). 

Meibomia paniculata chapmani Britton. Low pine woods, Virginia Beach, 

Augusti} (No. 2014). 

Meibomia rig id a (Ell.) Kuntze. Roadsides through pimj woods, Virginia Beach. 

October 0 (No. 2144). 

Meibomia stricta (Pursh) Kuntze. In an open pint* wood, among grasses, Eden- 

ton, N. C.. July 29 (No. 1884). 

Meibomia viridiflora (L.) Kuntze. On the innermost pine-wooded sand dunes. 

Ocean View. 

Meibomia sp. An apparently umleseribed form with much the habit and foliage 

of M. panicnltiitt pttbvns. but with the lomeut joints more rounded. 

Lespedeza capitata Michx. Dry sandy roadsides, Newbern, N. C\, October 10 

(Nos. 2224, 2228). 

Lespedeza procumbens Michx. In dry sandy soil, roadsides, and open pine 

woods, Northwest, July 9 (No. 1490): Virginia Beach, October 2 (No. 20Wi). 

Lespedeza striata (Thunb.) Hook. & Arn. Frequent in dry sandy soil at r<Kid- 

sides, introduced (No. 213S), 

Lespedeza stuvei neglecta Britton. Dry aandy roadsides. Newbern, N. C.. Octo- 

ber 10 (No. 2215). 

Lespedeza virginica (L.) Britton. Dry sandy fields and borders of woods, Vir- 

ginia Beach (No. 2100). 

Vicia angustifolia Roth. Abundantly natural! zed in fields and on roadsides, May 

(Nos, 75 0. & K., 1015). 

Vicia hirsuta (L.) Koch. Abundant in dry sandy soil, fields, and roadsides, 

naturalized, May (No. 1014), 

Vicia sativa L. Abundantly naturalized, fields and roadsides. May (Nos. (i C.& 

K., 1030, 1323). 

Bradbury a virginiana (L.) Kuntze. Dry sandy soil, fields and roadsides, fre- 

quent, July (Nos. 1587, 1989, 2189). 

Clitoria mariana L. Sandy soil at roadsides. Northwest. July !) (No. 1533), 

Falcata comosa (L.) Kuntze. In low, moist pine woods. Ocean View (No. 2395). 

Apios apios (L.) MacM. Frequent in shaded, swampy ground (Nos. 1595.2347). 

Known locally as "wild potato. ' 

Galactia1 regularis (L.) B. S. P. In dry sandy woods of Pimm Umla, Cape Henry, 

July 27 (No. 1H3L). 

Galactia volubilis (L.) Britton. Abundant in dry sandy soil, roadsides, grassy 

fields, and pine woods (Nos. 1520, li)01.1934, 2197). Exceedingly variable, espe- 

cially in leaf form. No, 1934 has narrow, linear leaflets. No. 2197, collected 

at Newbern. N. C.. has subcoriaceoas leaflets with a shining upper surface, 

resembling those of Galactia reguhtr/x, 

Bhynchosia tomentosa (L.) Hook. & Arn. In dry, aandy fields: Suffolk, July 

11 (No. 1589): Newbern, N. C., October 10 (No. 1957). 

Strophostyles helvola (L.) Ell, Among the outer sand dunes, Cape Henry, 

October 5 (No. 2135). 

1 Galactia determined by Miss A. M. Vail. 
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Strophostyles umbellata (Mulil.) Britton. In dry sandy soil, fields, and road- 

sides (Nos. 1H3-V 30311). 

GERANIACEAE. 

Geranium carol in ianum L. Roadside, Txmibert Point, May 27 (No. 1031). 

OXALIDACEAE. 

Oxalis cymosa Small. Roadsides, etc., common (Nos. 1H>7,1319.1417), 

Oxalis fllipes Small, In open woodland. .Suffolk, May 19 (No. 12W5). 

Oxalis recurva Ell. Sandy roadside, Ocean View, May 0 (No. 1016). 

Oxalis stricta L. Roadsides, Suffolk, April 30 (No. 45 C. & K.). 

Oxalis violacea L. Sandy field. Lynnhaven Station, May I ! (No. 1143). 

LINACEAE. 

Linum floridanum (Planck.) Trelease. Grassy roadside, Suffolk, July 11 (No. 

1569); sandy field. Newbern. N. C., August 1 (No. 1978). 

Linum medium (Planch.) LSritton. In sandy fields, roadsides, etc., irexjueut, 

Cape Henry and Suffolk to Edentmi. N. C. iNos. 1492. 1509a, 1823,1898,2010), 

Linum striatum Walt. In shade alon^ a roadside ditch. Northwest, July 9 

(No. 1537). 

Linum virginianum L. (V) Shaded roadside, Virginia Beach, October (i (No. 

2140). Habit and spreading leaves of L. rin/iniainuu, but the cajjsnle ovoid, 

pointed. 

RTJTACEAE. 

Zanthoxylum clava-herculis L. Common on the innermost wooded sand dunes 

and in the pint* woods behind them (No. 1767). 

SIMARUBACEAE. 

Ailanthus glandulosa Desf. Naturalized on bluffs along Nansemond River 

near Suffolk. 

MELIACEAE. 

Melia azedarach L. Roadside at Wallacetoii. perhaps planted (No. 1S0.">). 

POLYG-ALACEAE. 

Poly gal a inearnata L. Sandy fields. Northwest, July 9 (No. 1493): Suffolk, 

July 11 (No. — -). 

Poly gala lutea L. Boggy places, Newbern, N. O., July 31 (No. 1941). 

Folygala mariana Mill. Open, sandy ground at waysides. Suffolk, July 11 

(No. 1.V77): Edmitnn, N.C. (No. 18li5). 

Poly gala verticillata L. Roadside, Suffolk, July 11 (No. l.KiS), 

EUPHORBIACEAE. 

Phyllanthus carolinensis Walt. In a low, sandy field. Edenton, N, July 29 

(No. 1881). 

Croton glandulosus L. Dry windy waysides. Berkley; Newbern. N. O., July 31 

(No. 1924). 

Acalypha gracilens A. Gray. In alow field, Newbern, N. O.. July 31 (No. 1920), 

not glandular; dry. sandy roadside. Virginia Beach, October 3 (No. 2103), 

sparingly glandular. 
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Tragia urens L. Dry sandy soil in open pine woods, Lynnhaven Pay (No. 2115). 

Jatropha stimulosa Michx. Sitndy soil, fields, and oi>en pine woods, Ocean View, 

May 18 (No, 1222); near Suffolk, July 18 (No. 1727); Lynnhaven Bay. 

Euphorbia ipecacuanhas L. Sandy soil in open woods, near Suffolk, July 18. 

Euphorbia maculata L. Along railway, Edenton, N. C., July 29 (No. 1864). 

Euphorbia nutans Lag. Roadside near Virginia Beach, October 3 (No. 210N), 

Euphorbia polygonifolia L. Among the outer sand dunes, common, Ocean View 

to Virginia Beach (Nos. 1812, 2062). 

CALLITRICHACEAE, 

Callitriche heterophylla Pursli, In shallow ponds, common (Nos. 1 KM), 125(4, 

1257), 

ANACARDIACEAE. 

Bhus copallina L. Common in dry soil. fit-Ids, ferno rows, open woods. etc. 

(Noa. 1150, 1683, 2372). 

Bhus glabra L. Near Suffolk. 

Bhus radicans L. Common, especially in low woods (Nos. ]02t», 1123, 1759). 

Local name, "'cow itch." 

Bhus toxicodendron L, In dry woodlands, near Cape Henry (No. 1863): near 

Kempsville, Princess Amu? County (No. 2Km). 

Bhus vernix L. Frequent in the more open parts of the wooded swamps. Known 

locally aa "boar wood." 

CYBILLACEAE. 

Cyrilla racemiflora Walt. In n small swamp alonir a brook, Newbern, NT. C. 

ILICACEAE. 

Ilex Carolinian a (Walt.) Trelease. In dry sandy .soil in copses iu-hv the Trent 

River, Newbern, N. C. (No. 2211). 

Ilex decidua Walt. Frequent in the Dismal Swamp (No 1607); at water's edge 

along Cohoon Cret'k above Suffolk (No. 1700). 

Ilex glabra (L.) A. Gray. Common, especially in low pine woods ;Nos. 121)7, 

2385). 

Ilex lucida (Ait.) Torr. & Gr, Frequent about Lake Drunimoml (Nos. 'J5 and 

106 C. & K., 1057. llifil). 

Ilex opaca Ait. Common, especially in rather moist woods, May (Nos. 1117, 

1188), 

Ilex verticillata (L.) A. Gray. In the Nysmt bifiora forest near Lake Drummuud, 

Dismal Swamp, not common (No. 1644). 

CELASTRACEAE. 

Euonymus americanus L. Frequent in low woods and wooded swamps (Nos. 

105 C. <fc K., 1347, 2102). 

ACERACEAE. 

Acer rubrum L. In low woods and wooded swamps, one of the mo.-st abundant 

trees of the region (No. 1637); in clearings about Lake Druinmond, Dismal 

Swamp, occurs a form (No. lG(iO) with leaves less sharply lolxnl and white 

and somewhat pubescent on the under surface, which may be .1. drummoudii 

Hook. & Arn. 

IMPATIENTACEAE. 

Impatiens biflora Walt. Shaded soil on Lake Drummond, Dismal Swamp. 
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RHAUN ACE AE. 

Berchemia scandens (Hill) Trelea-se. Common in the wooded swamps, May 

(Nos. 1362, 1004). Locally known as "rattan." 

Ceanothus americanus L. In low pine woods near Portsmouth. 

VITACEAE. 

Vitis aestivalis Michx. Common in dry pint' woods, especially near the strand 

(Nos. 1318, 17(38, 1777). 

Vitis cordifolia Michx. In low woods, Northwest (No. 1503). near Suffolk (17U7). 

Vitis labrusca L. In swampy woods, Dismal Swamp (No. 1050). near Elizabeth 

City, N. C. (No. 2001). 

Vitis rotundifolia Michx. In woods and among the inner sand dunes, very abun- 

dant (Nos. 39 and 103 C, & K., 1304, 17S4). 

Ampelopsis arborea (L.) Busby. In a swamp near Newbern, N. C.. August 1 

(No. 1946). 

Parthenocissus quinquefolia (L.) Planch. Abundant in woods (No. 1669), 

MALVACEAE. 

Sida spinosa L. An abundant weed in cornfields. Wallaceton (No. 2332). 

Malva rotundifolia L, About wharves. Suffolk. introduced July is. 

Kosteletzkya virginica (L.) A. Gray. Salt marshes near Virginia 1 teach (No. 

2120); edge of a marsh near Newbern, N. C. (No. 1925). 

Hibiscus moscheutos L. Common at the edge of salt marshes (Nos. 1:1.14, 1765), 

Local name ■' wild cotton." 

H YPERIC ACE AE. 

Ascyrum hypericoides L. Dry. sandy soil, open pine woods, roadsides, etc. 

(Nos. 1050, 1799, 2179). 

Ascyrum hypericoides angustifolium (Nutt.) I. csux-ttudivae any a at ifolium 

Nutt.). Dry. sandy roadside. Newbern, N. C. (No. 2205). 

Ascyrum stans Michx. Low ground along ditches, etc., Suffolk (No. 1327); 

Eden ton, N. C.; July 29 (No. 18HH). 

Hypericum g-ilioides Lam. In moist, open ground near Newbern, N. C.; Aug- 

ust 1 (Nos. 1932, 1933). 

Hypericum mutilum L. Marshy ground on Lake Drumuiond; July 14 (No. 1051). 

Hypericum perforatum L. At a roadside near Norfolk, introduced July 10 (No. 

1686). 

Hypericum. pilosum Walt. Dry sandy fields near Newbern, N. U., August 1 

{No. 1907). 

Hypericum virgatum Lam. Frequent in sandy fields (Nos. 1S)53,1082,2048). 

Sarothra gentianoides L. In moist sand about pools among the sand dunes, 

Ocean View (No, 1773): Virginia Beach (No. 2050). 

Triadenum petiolatum (Walt.) Hr it ton. In shady places along Washington 

Ditch, Dismal Swamp, July 13 (No. 1046). 

Triadenum virginicum (L.) Raf. In the Dismal Swamp along Jericho Ditch 

(No. 1597); in a marsh near Newbern, N. C. (No, 2241). 

CISTACEAE. 

Helianthemum canadense (L.) Michx. In dry sandy soil among pines inside 

the sand dunes, Ocean View to Cape Henry, May (Xos. 1223, 1758. 2116). 

Hudsonia tomentosa Nutt. Abundant among the sand dunes, Ocean View to 

Virginia Beach (Nos. 42 C, K., looo, 139«). 
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Lechea leggettii Britton & Hollick. Dry sandy soil, Edenton, N. C. (No. 1885): 

Newbern, N. C, {No. 1042); Virginia Beach (No. 1*041). 

Lechea maritima Leggett, Abundant among the sand dunes, Ocean View to 

Virginia Beach (Nos. 1001, 1:187, 2094). 

Lechea minor L, Dry sandy soil, fields and roadsides, New hern. N. C. i Nos. 

1060, 2204). 

Lechea racemulosa Michx, In dry soil, roadside, Suffolk, July 11 (No. 1 r»84). 

Lechea villosa Ell. In dry sandy soil, edge of pine woods near Virginia Beach, 

August 4 (No, 2040). 

VIOLACEAE. 

Viola asarifolia Pur ah. Edge of pine woods, Northwest (No. 14!)!*). 

Viola brittoniana Pollard. In low pine woods, Mnnden Point, Princess Anne 

County, May 10 (No, 1130), 

Viola emarg-inata (Nutt,) Le Conte. Roadside through woods, Northwest, May 

11 (No. 1112); sandy soil, edge of pine woods, Portsmouth, May 27 (Nos. 1303 

1377). 

Viola lanceolata L. Moist sandy soil. Virginia Beach. April 20 (No. 2 C. & K.); 

Pungo, Princess Anne County, May 14 (No. 1187). 

Viola pedata L. Sandy soil along railway, Suffolk, April 30 (No. 08 O. & K.). 

Viola primulaefolia L. Frequent in moist sandy ground. May (Nos. 1015. 2339). 

Viola sororia Willd,(?) Roadside, Berkley, May 21 {No. 1325', 

Viola sp. In low grassy places near Virginia Beach, April 20 (No. 14 C & K.)J 

a probably undescribed species, according to Dr. E. L. Greene. 

FASSIFLORACEAE. 

Passiflora incarnata L. Roadsides and railway embankments, July (No. 1535). 

Paasiflora lutea L. Pine woods behind the dunes, Ocean View (No. 1217). 

CACTACEAE. 

Opuntia opuntia (L.) Coulter. Frequent along Lynnhaven Bay and in pine woods 

behind the dunes at Virginia Beach (Nq. 1384). 

LYTHRACEAE. 

Rotala ramosior (L.) Koehne. Frequent in marshy places (Nos. 1012, 2000). 

Specimens, 35 cm. (14 inches) high were collected at Edenton, 

Decodon verticillatus (L.) Ell. Frequent in open places in, and at the edges of, 

wooded swamps (No, 1524). 

Lythrum lineare L. Frequent in salt marshes. Virginia Beach, August % (Nos. 

2013, 2045). 

MELASTOMACEAE. 

Rhexia ciliosa Michx. Common in l*oggy places. Nt-wbern, N, C,, August 1 

(Nos. 1939, 1983, 2195). 

Rhexia glabella Michx. In open bogs near Newborn, N. CM August 1 (No. 1980). 

Rhexia mariana L. Common in open marshes (Nos. 1(110, 1020.1877,1878,1883, 

1956,2047,2234), In all but the first two numbers, the petals are distinctly 

ari state. 

Rhexia virginica L. Common in marshy places (Nos. 15<>3,1021,1010,2335): in 

the last number the leaves are short-petioled. 

ONAGRACEAE. 

Isnardia palustris L. Common in moist, low ground and in shallow pools (Nos. 

1553, 2103). 

Ludwigia alata Ell. In a bog, Newborn, N. C., August I (No. 1001). 
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Ludwigia alternifolia L. T« open places in the Dismal Swamp, July 14 (No. 

lMtf). 

Ludwigia glandulosa Walt. Along a ditch at roadside, Edenton, N. C., July 80 

(No. 19'Jl). 

Ludwigia linearis Walt. Frequent hi ditches and marshes, Newbern, N. C. 

(No. 2243): Wallaceton (No. 233(i t. 

Ludwigia pilosa Walt. In a bog, Newbern. N. C. (No. 1954). 

Ludwigia virgata Miclix. Dry sandy fields. Newbern. N. C., August I (Nos. 

1931,1981). 

Jussiaea decurrens (Walt.) DC. In marshy ground along the Dismal Swamp 

Canal, Wallaceton (No. .3-7:). 

Onagra "biennis (L..) Scop. Roadsides. 

Oenothera humifusa Xutt. Abundant among the dunes, Ocean View to Virginia 

Beach (Nos. 43 C. & K., 13Nit, 1452. lMifS), 

Oenothera laciniata Ilill. Frequent in sandy fields and roadsides near Norfolk, 

May (Nos. 1013, 1024). 

Kneiffia longipedicellata Small. In fresh-water river marshes; along Northwest 

River. July 9 (No. 1315); along Pasquotank River (No. 199N). 

Circaea lutetiana L. In rich, low woods, Ocean View, July 8 (No. 14GS). 

HALORAGIDACEAE. 

Froserpinaca palustris L. Frequent in open, fresh-water marshes: Northwest, 

July 9 (No. 154S). 

Proserpinaca pectinata Lam. With the preceding. 

Myriophyllum heterophyllum Michx. Frequent ill ponds: Ocean View, JulyS 

(No. 1455); Duck Pond, Dismal Swamp. July 13. 

ARALIACEAE. 

Aralia spinosa L. Common in dry pine woods, abundant inside the dunes 

(No. 017(1.) 

APIACEAE. 1 

Caucus carota L. Abundantly naturalized in fields and roadsides (No. 1433), 

Eryngium virginianum Lain. In fresh-water river marshes: Along thePasquo- 

tank River, August 3 (No. 200*): along the Northwest River (No. 2380), 

Sanicula canadensis L. In fertile soil, open pine woods. Ocean View (No. 1470). 

Foeniculum foeniculum < L.} Karst. Frequent at roadsides and about dwell- 

ings, naturalized i No. 1.771). 

Sium cicutaefol:um Ginel, Common in fresh-water river marglies (No. 1730). 

Cicuta maculata L. Frequent in marshes, especially at the edge of swampy 

woods (No. 2337). 

Ptilimnium capillaceum (Miclix.) Hull. In moist ground at roadsides: North- 

west, July 9 (No. 15(i4); Kdenton, N. July 30 (No. 1911). 

Ptilimnium. sp. nov.? Swampy banks of Cohoon Creek, near Suffolk, July 18 

(No. 1705); immature. 

Hydrocotyle ranunculoides L. f. In marshy places at roadside, Edenton, N. C. 

(No. 1908). 

Hydrocotyle umbellata L. Common in moist, sandy soil (Nos. 1556.1827,1907). 

Hydrocotyle verticillata L. In moist, sandy soil, Virginia Beach (No. 1383). 

Centella asiatica <L. :> Urban. Common iti moist, sandy soil (Nos. 24 C. & K,, 

1382). 

1 Determined with the assistance of Dr. J. N. Rose. 

23502—No. (1—01 lo 
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CORNACEAE. 

Cornus1 candidissima Marsh. Swampy banks >i Oohoon Creek, near Suffolk, 

July 18 (No. 1704). 

Cornus florida L. Common iu rather dry woodland (Nos, 7 C. & K., 1110). 

Cornus stricta Lam. Swampy woods near northwest (No. 1110). 

Nyesa- aquatica L, Abundant in the larger wooded swamps (Nos, 111 and 114 

C. & K., 1111,1340, 1353, 1015). Known locally as 1'papa w gum.'' 

Nyssa biflora Walt. The most abundant tree of the wooded swamps (Nos. 109 

C. & K., 1108. 1345, 1599, 1679, 1712, 1792.) Local designations "gum"and 

'•black gum." 

Nyssa sylvatica Marsh. Common in nonpaluBtriue woods (Nos. 1034,1X14,1733). 

4 

CLETHRACEAE. 

Clethra alnifolia L. Abundant in swamps i.Nos< 30 C. & K., 1430, 10N7). 

PYROLACEAE. 

Chimaphila maculata (L.) Pursh. In dry sandy pine woods inside tlie sand dunes, 

Virginia Beach (No. 2023). 

Chimaphila umbellata (L.) Nutt, With the preceding (No. 2024). 

MONOTROPACEAE. 

Monotropa uniflora L. In low woods, Virginia Beach, Oct. 3 (No. 2070). 

ERICACEAE. 

Azalea canescens Michx. In open places iu woodlands, frequent, May (Nos. 49 

C. & K., 1062). 

Azalea viscosa L. Common in wooded swamps, especially iu the Dismal Swamp 

(Nos. 90 C. & K., 1042, 1440, 1532), 

Kalmia aagustifolia L. In the Dismal Swamp, along Jericho Ditch, not abun- 

dant (No. 91 C. & K.). 

Kalmia latifolia L. In low woods: Deep Creek, May IT (No. 1202); near Suffolk, 

May 19. 

Leucothoe axillaris (Lam.) D. Don. Rather common in the Dismal Swamp, 

especially near Lake Drummond, May 2 (No, 70 C. & K.); Deep Creek, May 17, 

Leucothoe racemosa (L.) A. Gray. Common in low woods and in the open parts 

of the wooded swamps, May (Nos. 78 and 102 C. & K., 1043, 1175, 1494). 

Pieris mariana (L.) Benth, & Hook. Railway embankment near Suffolk, May 

19 (No. 1226). 

Pieris nitida (Bartr.) Benth. & Hook. Abundant in the more open parts of the 

Dismal Swamp (Nos. N5 C. & K., 1592). Known in the region as "hemlock," 

the popular name of Lpttcothoi'' rutcslHici in the Alleghanies. 

Xolisxna:! foliosiflora (Michx.) Small. Common in the more open parts of the 

wooded swamps, May < Nos. 83 C. & K., 1343, 1 GOG, HiOT, 1058). 

Xolisma ligustrina (L.) Brit ton. Frequent in low woods (Nos. 1004, 1442); 

along Jericho Ditch, Dismal Swamp (No. 1007a), but there much less common 

than the preceding. 

Oxydendrum arboreum (L.) DC, Common in open woodlands (Nos. 1009, 157*), 

Epigaea re pens L. Summit of a wooded bluff near Suffolk. 

Gaultheria procumbens L, Iu a clearing on Lake Drummond, Dismal Swamp 

(No.71C. &K.). 

1 Cornus determined by Dr. W. A. Evans. 

-Nyssa determined by Mr. (%. B. Siulworth. 

;i Xolisma determined by Dr. John K. Small. 
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VACCINIACEAE. 

Gaylussacia frondosa (L.) Torr, & Gr. Common in woodlands, especially in 

open places (Nos. 1070.1090,1233,1449,1531). 

Gaylussacia resinosa (Ait.) Torr. & Gr. In low, mixed woods behind the dunes, 

Virginia Beach, April 30 (No. 33 C. & K.); ( ape Henry (No. 1834). 

Vaccinium corymbosum L. Common in woodlands, especially in dry soil and 

rather open places (Nos. 37 and 77 C. & K., 1183, 1184, 1198, 1580). 

Vaccmium vacillans Kalm. In dry woods, especially in open places, common 

(Nos. 33 C. & K„ 1103, 1521, 1581). 

Vaccinium virgatum tenellum (Ait.) A. Gray. Edge of upland pine woods 

near Suffolk, April 30 (Nos.44,.34,and 60 C. & K., 1579j. 

Batodendron arboreum Nutt. Summit of a wooded bluff on Cohoon Creek near 

Suffolk (No. t725). Apparently known in the region as "hackberry." the 

name usually applied to species of Celtis. 

Polycodium stamineum (L.! Greene. Common in woods (Nos. 27 and 07 C. & 

K., 1093, 1833). 

Oxycoccus tnacrocarpus (Ait.) Pers, Kdge of a brackish meadow near Virginia 

Beach (No. 2042). 

PRIMULACEAE. 

Samolus floribundus H. B. K. , Edge of a salt marsh. Great Bridge, May 2ti i No. 

1355). 

Lysimachia angustifolia Michx. In a Wg. Newbern, N. C. (No. 1955). 

Lysimachia quadrifolia L. Sandy soil in open woods near Berkley, May 21 

(No. 1305). 

Lysimachia terrestris (L.) B. S. P. Moist sandy ground at edge of woods, north- 

west (No. 1562). 

EBENACEAE. 

Diospyros virginiana L. Abundant in dry soil in fields and thickets and on 

roadsides, and frequent on the inner dunes (No. 1407). 

STYB.ACACEAE. 

Styrax grandifoli'a Ait. A small sliruh in low woods, scarce. Northwest (No. 

1091}; PnngO (No. 1170). 

SYMPLOCACEAE. 

Symplocos tinctoria (L.) L ib r. Frequent, especially in low ground ( Nos. S5C. 

& K., I li!C, im, 1801). 

OLEACEAE. 

Fraxinus Carolinian a Mill.1 Common in the wooded swamps (Nos. 1050.1328, 

1030.1680). 

Chionanthus virginica L. Swampy banks of ("ohoon Creek near Suffolk (No. 

1703). 

LOGANIACEAE. 

Gelsemium sempervirons L. Abundant in almost all formations except the 

salt and fresh water river marshes (Nos. 1Z and 101 C. & K.. 1HW, MM)7 >. 

Cynoctonum sessilifolium (Walt.) Gmel. In a sedgy bog, Newbern, N. C,, 

August 1 (No. 1902). 

Polypremum procumbens L. Sandy roadside. Suffolk, -Tuly 11 (No. 1574). 

' Fraxinus determined by Mr. G. B. Sudworth. 
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GENTIAN ACEAE.1 

Sabbatia angularis (L.) Pursh. Low ground, Northwest, July 9 i No. 1,112), 

Sabbatia calycina (Lam.) Holler, Shaded, swampy banks of streams, StifTnlk 

(No. 1720); Edenton. N. C. (No. 1917). 

Sabbatia dodec&ndra (L.) 13. S. P. Fresh-water river marshes, Pasquotank 

River, near Elizabeth City, N. 0.. August I (No, 1996); Northwest River 

(No. 2377). 

Sabbatia lanceolata (Walt.) Torr. & (Jr. In open, boggy ground. Newbern, N. C., 

August 1 (No. 11)45). 

Sabbatia stellaris Pursh. In salt marshes on Lynnliaven Bay, July -7 (No. 

1857). 

Gentiana elliottii ('hapm. Shaded wood sides through woodland, Virginia 

Beach, October 4 (No. 2IJJ7): Northwest, Novembers (No. 2384). 

Bartonia virginica (L.) B. S. P. In marshy ground among pine woods, Edenton, 

N. C., July 29 (No. 1H75). 

APOCYNACEAE. 

Vinca major L. About dwellings, Pun go, Princess Anne County, May 14 (No. 

11')")); escaped from gardens. 

Apocynum cannabinum L. In open pine woods near Berkley, 

Apocynum pubescens R. Br. In open pine woods. Ocean View, July 8 (No. 

1472). 

Trachelospermum difforme (Walt.) A. Gray. In a pine-barren l«>g, Edenton, 

N. (No. 1874). 

ASCLEPI AD ACEAE. 

Asclepias lanceolata Walt. In fresh-water river marshes, Northwest, July 9 

(No, lolii); Elizabeth City, N. C,. August 2 (No. HI92). 

Asclepias pulchra Ehrh, In marshes, along Pasquotank River, Elizabeth City, 

August 9 (No, 2010); Wallaceton (No. 2:140), 

Asclepias variegata L. In dry pine woods, Suffolk, May 11) (No. 12H2); Ports- 

mouth, May 27 (No. UiOs). 

Vincetoxicum carolinense (Jactj.) Britton. In low pine woods, Virginia Beach, 

Octol)er 2 (No. 2072). 

CONVOLVULACEAE. 

Dichondra evolvulacea (L. f.) Brit ton. Railway embankment t probably intro- 

duced from farther south). Northwest (No. 2iit>8). 

Ipomoea hederacea Jacq. In cornfields, introduced, Wallaceton 

Ipomoea pandurata (L.) Meyer. In sandy fields. 

Ipomoea purpurea (L.) Roth. In fallow and cultivated lands, frequent, intro- 

duced (No. 2IS.")). 

Ipomoea quamoclit L. In a sandy field near Kenipsville, Brineesw Anne County, 

introduced, October 7 (No. 21S6). 

Convolvulus americanus (Sims) Greene, Sloping bank of a pond inside the 

sand dunes, Virginia Beach (No. 2022). 

Convolvulus repens L. Sandy fielil, Ocean View. May 30 (No. 1440). 

CUSCUTACEAE. 

Cuscuta arvensis Beyrich. In a sandy field, Suffolk, July 11 (No. ir>s:|). 

Cuscuta gronovii Wilhl. Frequent in the more open parts of the Dismal 

Swamp, on various plants (e.g., Ditintlmrti amcrivumt L.aud Itithus iiitfrttbttc- 

cus Bailey). 

1 Determined by .Mr. ('. L. Pollard. 
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BOB. AGIN ACE AE. 

Cynoglossum virginicum L. In rich low woods near Suffolk, May 19 (Iso. 

1228); Virginia Beach. 

VERB EN ACE AE. 

Verbena officiiialis L. About wharves, Suffolk, introduced. July 18. 

Verbena urticifolia L. Swampy woods along Cohoon Creek near Suffolk. July 

18 (No. 17=59). 

Lippia sp.nov.? In brackish marshes near Virginia Beach, August 4 (No. 20;i3j; 

nearly related to L. laiiveolata Alichx.. but. differs in the rather strict, negatively 

geotropic growfh of the upper part of its stems, the erect, appressed, narrow 

leaves, usually purplish color of the whole plant, etc. 

Callicarpa americana L. Common in low woods, especially near the strand 

(most abundant near Virginia Beach), (Nos. 1296, 1498, 2086). 

NEPETACEAE. 

Teucrium canadense L. In shady places near a spring. Lynnhaven Bay. July 

27 (No. 1850). 

Trichostema dichotomum L. In dry sandy soil, Virginia Beach, Octol>er o. 

Scutellaria integrifolia L. In the open. 111 moist, sandy soil. Portsmouth, May 

27 (No. 1372). 

Scutellaria lateriflora L. In swampy wood*, margin of Lake Druminoud, Dis- 

mal Swamp, abundant, -July 14 (No. 1 652). 

Scutellaria pilosa Michx. Tn dry soil, open pine woods, Northwest (No, 1488). 

Prunella vulgaris L. In low woods near Berkley, naturalized. May 21 (No. l'tlli). 

Physostegia denticulata (Ait.) Britton. Tn marshy ground along railway, Eliz- 

abeth City, N. C., August 2 (No. !!)!)!)>, small-flowered. 

Lamium amplexicaule L. Naturalized in waste and cultivated land near Nor- 

folk (No. 1286). 

Sftlvia lyrata L. Dry, sandy soil. Northwest, May 11 (No. 1113). 

Monarda punctata L. Frequent in dry. sandy soil, common at Cape Henry 

among the sand dunes (Nos. USSiO. I % I9, 1928, 2126). 

Meaosphaerum rugosum (L.) Pollard. In moist ground, in the open, Newbern, 

N. C., July XI (No. 1919). 

Koellia hyssopifolia (Benth.) Britton, In dry, sandy soil, roadsides, and open 

pine woods: Eden ton, N. C.. July 29 (No. 1K67); Newbern, N. C., August 1 

(No. 1971); Ocean View (No. 2;{!)T}. 

Koellia mutica( Michx.) Britton. Dry. sandy soil, Newbern. N. C. (Nos. 1960,2225). 

Lycopus europaeus L. Adventive about wharves, Suffolk, July IK (No. 1740). 

Lycopus rubellus Moench. Frequent in wet, shaded ground, Virginia Beach. 

October 5 (No. 2123); margin Lake Driiimnond, Dismnl Swamp, November 5 

(No. 2:r»S). 

Lycopus virginicus L. Along a ditch at roadside, Virginia Beach, October 

(No. 214S); in wet ground among Rhexia and Amlropot/oii rirginicttx, eastern 

margin of the Dismal Swamp. November :i (No. 2HH7). 

Mentha rotundifolia (L.) finds. Abundantly naturalized along a roadside near 

Norfolk, July 16 (No. 1692). 

Mentha spicata L. Introduced on the edge of Lake Drunuuond, Dismal Swamp, 

July 14, 

SOLANACEAE. 

Physalis' angulata L. Cornfields. Wallaeeton, July 22 (No. IS()!{). 

Physalis virginiana Mill. In woodlands, Virginia Beach. May 29 (No. 1122), 

anthers violet. 

i Physalis determined by Dr. P. A. ltydbcrg. 
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Physalis viscosa L. In thickets of Jlfyrica raraline.nsi.s, Cape Henry, scarce. May 

28 (No. 1393). 

Solanum carolinense L. Common in waste and cultivated land (No. 1357), 

Solanum nigrum L, In a pine grove among the dunes. Cape Henry, July 2f> (No. 

1818). 

Datura stramonium L. Along the Dismal Swamp Canal. Wallaceton, intro- 

duced. 

Datura tatula L. A common, naturalized weed in waste ground. 

SCROPHULARIACEAE. 

Verbascum blattaria L. Naturalized in sandy fields near Norfolk, May 20 {No. 

1281). 

Verbascum thapsus L. Introduced at roadside near Centerville, Princess Anne 

County. 

Linaria canadensis (L.) Dumort. \"ery common and abundant in sandy soil. 

May (Nos. 25 C, & K.f 1010). 

Pentstemon hirsutus (L.) Willd. In upland pine woods near Virginia Beach 

(No. 3008)— a glabrescent form. 

Pentstemon pentstemon (L,) Britton. In a low field, with AV/xj/oWkw rohtn- 

(lifolinm, Newborn, N. C. (No. 1947). 

Mimulus ringens L. In marshy ground at roadside, Kdenton, N. C., July ISO 

(No. 1!)0!». 

Monniera acuminata (Walt.) Kunt/e, In moist sandy soil in the open. Eden- 

ton, N. July '".I (No. 1883). 

Monniera monniera (L.) Britton. In brackish marshes near Virginia Beach, 

August l (No. 204<i). 

Gratiola pilosa Michx. Sandy soil, fields and roadsides, Northwest, .Inly 0 (No. 

1501); Edonton, N. C., July 30 (No. 1S72). 

Gratiola sphaerocarpa Ell. In marshy ground, usually in partial shade. Kemps- 

ville. October 7 (No. 2102); Wallaceton, November;} (No. 234fi). 

Gratiola virginiana L. Moist low ground in woods near Berkley, May 21 (No. 

1315). 

Ilysanthes attenuata (Muhl.) Small. Edge of a cypress swamp, Eden ton, N. C., 

July 80 (No. 10) 1): marshy ground beside a woodland road, Kempsville, Octo- 

ber 7 (No. 2160). 

Ilysanthes g-ratioloides (L.) Benth. In'moist sandy soil in the open. North- 

west, July 0 (No. 1544); Edenton, N. C., July 20 (Nos, 1 tlT.i, itjso). 

Veronica arvensis L. Grassy places near Virginia Beach, naturalized. April 20 

(No. 13 C. & K.). 

Buchnera elongata Sw. Dry, sandy, open ground, Newbern, N. C.. July 31 

(No. 1037). 

Dasystoma flava (L.) Wood. Fertile soil in woods near Cape Henry (No, 1S89}. 

Gerardia purpurea L. ( ommon in low ground at roadsides. Virginia Beach, 

October 3 (No. 207 I). 

Gerardia Sp. At a roadside through low pine woods. Newbern, N. C., October U) 

(No. 2200)—nearest (*'. jmrpurca. The same form occurs at Starkville, Miss. 

Gerardia sp. Dry, sandy roadside, Newbern, N. C., October 10 (No. 2'.'03)— 

apparently intermediate between G. tenuij'oiia Vahl. and G.ilmiricatu Chapm, 

BIGN ONI ACE AE. 

Bignonia crucigera L. Common near the margin of Lake Drnminond, Dismal 

Swamp, climbing hi%h, May 1 (No. HS (% & K.): swampy woods near Eden- 

ton, N. C. Local name, "smoke vine." 
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Tecoma radicans < L. > DC. Common in dry soil, especially in the pine woods 

inside the sand dimes, July '(Nos. 10:37, 1488). Local name, "devil's shoe 

string," 

Catalpa catalpa (L.) Karst. Edges of swampy woods along streams, frequent 

but not abundant (No. 1X20). 

OROBANCHACEAE. 

Orobancke minor L. A common, naturalized weed about Norfolk and Ports- 

mouth. growing usually on Tr if oh'urn prutenw, also on Vie-in an fin t, Dctncus 

euroiu, Huh tine ul hx bttUmauit, etc., May \Nos. 127(5. 1300). 

Conopholis americana (L. f.) Wallr. Low woods near Virginia Beach, April 29 

(No. 29 C. & K.). 

PINGUICULACEAE. 

"Utricularia clandestina Nutt. In the -Inricho Ditch, Dismal Swamp; scarce; 

July 15 (No. lfl-S3). 

Utricularia fibrosa Walt. In a pond, Northwest, July !) (No. 1552). 

Utricularia inflata Walt. Frequent and sometimes abundant in ponds: near 

Suffolk, May 11* (No. 1238): near Virginia Beach. May 29. 

Utricularia purpurea Walt. Abundant in Jericho Ditch, Dismal Swamp. July 

1.1 (No. 1«08), 

ACANTHACEAE. 

Ruellia ciliosa Pursh. Dry sandy soil in open woods. Northwest, July 9 (No, 

1505); bluff on Cohoon Creek near Suffolk, July IN (No. 1718). 

Dianthera americana L. Abundant, along streams on the northern margin of 

the Dismal Swamp. 

PHRYMACEAE. 

Phryma leptostachya L. Rich low woods, Northwest, July 9 (No 1501). 

PL ANT AGIN ACE AE. 

Plantago lanceolata L. Grassy lawns and roadsides, naturalized, May (No. 

1326). 

Plantago rugelii Dec. Grassy roadsides and fields, July (No. 1750). 

Plantago virginica L. Common in sandy fields. May (No. 11415). 

RUBIACEAE. 

Houstonia caerulea L. Frequent in tields and on roadsides. May (No. 1200). 

Oldenlandia uniflora L. Moist sandy soil on the l each, Virginia Beach, Octo- 

ber 2 (No. 2005). 

Cephalanthus occidentals L. Frequent about ponds and along streams (No. 

1453). 

Mitchella repens L. Frequent in rich low woods, near Ocean View, May 30 

(No. 1441). 

Diodia teres Walt. Common among the open sand dunes, Ocean Vi«w to Vir- 

ginia Beach (Nos. 1H09, 2093). 

Diodia virginiana L. Moist sandy soil among the dunes. Ocean View to Vir- 

ginia Beach (Nos. 2;i C. & K., 1545, 1757). 

Galium' aparine L. Abundantly naturalized along railway tracks nepr Berk- 

ley, May 21 (No. Hill), 

'Species of Galium of the iinvUtrium group determined by Dr. K. A. Wiegand. 
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Galium circaezans Miclix. Summit of a wooded bluff on Cohoon Creek, near 

Suffolk. 

Galium claytoni Michx. Moist, shaded ground, border of a marsh, Ocean View. 

July 20 (No. 17f>6): marshes of the Northwest Kivcr, July (No. 1547); oj en, 

marshy ground, margin of Lake Drummond, Dismal Swamp, July 1:5 (Xo. 

1013). 

Galium hispidulum Mic hx. Common in the dry pine woods on and behind the 

innermost dunes. Ocean View to Virginia Beach (Nos. 41 C. & K.. 1 i t S, 

2089,) 

Galium pilosum Ait. In dry soil among undergrowth, Ocean View. July 8 (No. 

1481). 

Galium tinctorium filifolium Wiegand. In moist, sandy, open ground near 

Kempaville, May 1) (No. 1054). 

VIBURNACEAE. 

Sambucus canadensis L. Common along ditches at roadsides and in fields (No. 

1291)). 

Viburnum dentatum L. Frequent in swampy woods along streams (Nos. 1105, 

1263, 1702). 

Viburnum nudum L. Common in wooded swamps (Nos. 70 C. & K., 1174, 

1392,14&8,1(564,170(1). The distinction between forms of this species and 1" 

etfxxiimiffcs L. is not always clear. For example, Nos. 7<) and lfili4 have eren u - 

late leaf margins, while No. I75)fi has the peduncle shorter than the cyme. 

Viburnum prunifolium L. In deciduous woods on the bank of a pond near Suf- 

folk (No. 1250): <tt water's edge along Cohoon Creek above Suffolk (No. 170' . 

Lonacera japonica Thnnb. Abundantly naturalized at roadsides. -May (No. 

1260). 

Lonicera sempervirens L. Common in most formations, hut especially on the 

inner sand dunes, scarce in the wooded swamps, April May (Nos. 19 and 82 

C. & K., 1397, 1715). 

V ALERI AN ACE AE. 

Vftlerianella chenopodifolia (Pursh ) I>C. Roadside near Suffolk, May 1 (No. 74 

C. &K.). 

Valerianella radiata leiocarpa A. (iray, Sandy roadside, Northwest, May 11 

(No. 1076). 

CUCURBITACEAE. 

Melothria pendula L. Edge of swampy woods, eastern margin of the Dismal 

swamp, Wallace!on, July 2! (No, 1788), 

CAMPANTJLACEAE. 

Legouzia perfoliata (L.) Britton. Along railways near Suffolk. May 19 < No. 

1264). 

Lobelia cardinalis L. On hummocks, swampy banks of Cohoon Creek near Suf- 

folk, July 18 (No. 1709). 

Lobelia glandulosa Walt Open, fresh-water marshes of the Northwest River 

(No. 2378). 

Lobelia inflata L. Sandy fields. Northwest, July 1) (No. 1497). 

Lobelia nuttallii Itoem. & Schult. Sandy upland soil, in the open. Suffolk, 

July 11 (No, 157(5). 

Lobelia puberula Michx. Low pine woods near Virginia Beach, October "i , No. 

2075), flowers almost rose colored; sandy roadside along an empty ditch, 

Newbern, N. C., October 10 (No. 2229). 
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CICHORIACEAE. 

Adopogon virg-inicum (L.) Kuntze. Sandy roadside, Suifolk, April 29 (No, 03 

C. & K.). 

Sonchus asper Vill, Roadside near Norfolk, introduced, May 7 (No. 10:25). 

Lactuca sagittifolia Ell. Low woods, Northwest, July 1) (No. 141)0), lower leaves 

sinuate-pinnatifid. 

Sitilias caroliniana (Walt.) R.af. Frequent at waysides, along- railways, etc., 

May-July (Nos. 1519). 

Hieracium gronovii L. Samly soil, in or near open pine woods, frequent, July 

(Nos. 1763, 1330, 1W0). 

Hieracium venosum L. Dry, sandy soil, Northwest, May 11 (No. 1101). 

Nabalus albus (L.) Hook. Common in low woods, Princess Anne County, Octo- 

ber 7 (Nos. 214:;. 3173). 

AMBROSIACEAE. 

Iva frutescens L. Common in salt marshes, October (No. 21 2t). 

Iva imbricata Walt. Frequent on the outer most dunes, near Ocean View to 

Virginia Beach, October {Nos, 1752, -OilI). 

Ambrosia artemisiaefolia L. Abundant in old fields. 

Xanthium sp. Nearest Ar. itaUcuvi Murr. On the outermost dunes at Cape 

Henry. October 5 (No. 2124). 

Xanthium sp. Cotton fields near Newbern. N. C.. common, October 10 (No. 2202). 

Xanthium strumarium L. Abundant in cornfields at Wallace ton, November X 

(No. 2831). 

CARDTJACEAE. 

Vernonia noveboracensis (L. j Willd. In low ground, frequent in fresh-water 

river marshes. July-October (Nos. ITOfl, 2181. 3389). 

Vernonia noveboracensis tomentosa (Walt,) Britton.(V) Low shaded ground 

at roadside near Virginia Beach, October 10 (No. 2110). 

Elephantopus nudatus A. Gray. Common in open pine woods, July (Nos. 1808, 

2010, 2170). No. 18P>8 is unusually villous. and resembles E. tommiounx L. 

Eupatorium 1 album L, Summit of a wooded bluff near Suffolk. July IS (No. 

1732). 

Eupatorium aromaticum L. Dry pine woods near Virginia Bench. October 3 

(No. 2101). 

Eupatorium capillifolium (Lam.) Small. Abundant in fields and roadsides, 

October ( Nos. 1209, 1487, 2147, 2223, 2:%i%). Sometimes known as " ,-jimson 

weed," a popular name usually given to species of Datura. 

Eupatorium coelestinum L. Low ground, especially at erlges of woods, com- 

mon near Virginia Beach, October (No 2095). 

Eupatorium linearifolium Walt. Common in dry fields and open pine woods. 

October (Nos. 20)5, 2111). 

Eupatorium maculatum L. In low ground at the edge of woods. Kempsvilie, 

October 7 (No. 2180). 

Eupatorium perfoliatum L. Marshes; a peculiar small form in rather dry,sandy 

soil, Newbern, N. C., October 10 (No. 223S). 

Eupatorium pinnatifklum Ell. In sandy fields near Newbern, N. C., October 

10 (No. 2240). 

Eupatorium pubescens Muhl. In dry, upland pine woods, Virginia Beach, Octo- 

ber 3 (No. 2097). 

Eupatorium purpureum L. Swampy banks of Cohoon Creek, near Suffolk. July 

18 (No. 1699). 

1 Eupatorium determined with the assistance of Dr. E. L. Greene. 



544 BOTANICAL SITRVKY OK DISMAL SWAMP RKUION. 

Eupatorium rotundifolium L. Common in rather moist, sandy fields, Octol>er 

(No. 1985). 

Eupatorium semiserratum DC. Low pint) woods, Virginia Beach, October 3 

(No, 2070); Ocean View (No. 2396), 

Eupatorium serotinum Michx. Low ground in pine woods, Virginia Beach, 

October 2 (No. 2084), 

Eupatorium verbenaefolium Michx. '.J Border of woods. Princess Anne County, 

October (Nos. 2145, 2178). 

Eupatorium verbenaefolium Michx. var. ? In u sandy field. Newbern, N. C., 

October 10 (No. 2190). 

Eupatorium sp. Undescril>ed, related to E. hi/ssnpiful it nit L. With E, pinmiti- 

jidum at Newbern, N. C. (No.  >. 

Willugbaeya scandens (L.) Kuntze. Frequent in marshy places (Nos. I (122, 

1042, 20S5). 

Lacinaria graminifolia pilosa (Ait.) Britton. Dry sandy soil, pine woods and 

roadsides. Newbern. N. C., October 10 (Nos. 2207.2231). 

Trilisa paniculata (Walt.) Cass. In low pine woods, Newbern, N. C., October 

10 (No. 210!)). 

Carphephorus tomentosus (Michx.) Tori*. & Qr. With the preceding (No. 21!' *■ 

Chrysopsis graminifolia (Michx,) Nutt. Common in dry soil in open ■ ' 

woods. (No. 28!):).) 

Chrysopsis mariana (L.) Nntt. Often with the preceding (No. 2100). 

Solidago1 bicolor L. Low woods and shaded banks near Virginia Beach, October 

1 (No. 2(170). 

Solidago canadensis L. ('oininon in roadsides and old fields, October (Nos. 20X0, 

\ 
J } * 

Solidago erecta Pnrsh, At roadsides through woodland. Northwest. November 8 

(No. 35W«). 

Solidago fistulosa Mill. In low places in pine woods near the strand, Virginia 

Beach, October 1 to 0 (Nos. 20,18, 3191); Newbern, N. C., October 10 (No. 221.1). 

Solidago neglecta Torr. & Gr. (?) Low woods, Princess Anne County, October 5 

(Nos. 2104,2177); roadsides. Newbern. N. C., October 10 (No. 2222). 

Solidago nemoralis Ait. Dry soil at the border of woods, Princess Anne County, 

Octol>er 2 to 5 (Nos. 200!), 2156). 

Solidago odora Ait. Common in jiine woods (No. 1080). 

Solidago petiolaris Ait, Hhaded bank at roadside, in sandy soil, near Newbern, 

N. C.. October 10 (No. 2220). 

Solidago pulverulenta Nutt. Low woods near Kempsville, Princess Anne 

County. October 7 (No. 21.17), a much-branched form: low pine woods near 

Newbern, N. O.. abundant, October 10 (No, 2193), a slender, virgate form. 

Solidago rugosa Mill. In moist ground at edge of pine woods, Virginia Beach, 

October 2 (No. 207S). Plant merely puberulent, with rather thin leaves tind 

long slender branches, indicating a transition to 8. vlmifolia Muhl. 

Solidago sempervirens L. Common at the edges of salt marshes and in moist 

sand among the dunes, October (Nos. 21 C. & K., 2057,2151,2319). 

Solidago sp. In a swale at roadside, Edenton. N. C., July ;J0 (No. 1913). Appa- 

rently nearest X. ctt widen nix glahvata Porter, but the leaves strongly scabrous 

above; the smooth glaucous stem and the inflorescence resemble those of 8. 

serotiiia Ait., and suggest a hybrid of that species with S. catiatleiisia* 

Solidago sp. nov.? In open marshy ground at roadsides, Edenton, N. C., July 

30 (Nos. 1897,1900). Leaves distinctly triple-nerved; species apparently inter- 

mediate between 8, juneea Ait, and 8. viixsouriensi.s Nutt. The same form, 

was collected in west central North Carolina by Small & Heller (No. 314). 

1 Solidago determined with the assistance of Dr. E. L. Greene. 
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Euthamia carol in iana (L.) Greene. Abundant among the inner dunes and in 

low pine woods near the strand, October (No. 2000). 

Boltonia asteroides (L.) LTHer. In open marshes of the Northwest River 

(No. 2392). 

Sericocarpus asteroides (L.) B. S. P. Frequent in dry soil; roadsides and open 

woods, July (No. 1585). 

Sericocarpus bifoliatus (Walt.) Porter. Dry sandy roadside, Newbern, N. C., 

()ctober 10 (No. 2232). 

Aster1 dumosus L. In low ground at the edge of woods, Kempsville, October 

7 (No. 2174). 

Aster dumosus gracilentus Torr. & Gr. In a grassy meadow, Newbern, N. U., 

October 10 (No. 2237). 

Aster elodes Torr. & Gr. In slightly moist ground among the sand dunes, among 

bushes of Htfcchar/« halimifolm and Mi/rica caroliuenxis. Caps Henry, October 

5 {No. 2128). 

Aster elodes Torr, & Gr., var. Open marshes of the Northwest River (No. 2:176). 

Aster ericoides L. Common in sandy soil: fields and roadsides, Octolwr (No. 

2059). 

Aster gracilis Nutt. Dry, sandy roadside. Eden ton. N. C.. July 29 (No. 1866). 

Aster lateriflorus (L.) Britton. Common in low woodlands. October (No. 2175). 

Aster novi-belgii atlanticus Burgess. At the edge of swampy woods, North- 

west, November 8 (No. 2307). 

Aster patens Ait. Dry sandy soil at roadside, Newbern, N. C., October 10 

(No. 2208). 

Aster puniceus L. In a swale at roadside, Newbern, N. C.. October 10 (No. 

2211); rays rose-colored. 

Aster subulatus Miehx. Common in salt marshes, October (Nos. 2083, 2119). 

Aster tenuifolius L. With the preceding, somewhat less abundant, October 

(No. 2118). 

Aster vimineus Lam. Rich, low woods on the eastern margin of Lake Drum- 

mond, November 5 (No. 2359). 

Aster vimineus columbianus Britton. In low ground along the Dismal Swamp 

Canal, November 5 (No. 3:;,] 1}: edge of swampy woods, Northwest, Novem- 

ber 8 (No. 2306). 

Aster sp. In open low pine woods near Virginia Beach, October fi (No. 2155). 

Near ^4. hirxuticatrfis Lindl. 

He least rum paludosum (Ait.) DC. Low. moist ground, in and near pine woods, 

Newbern, N. C., October 10 (No. 2201). 

Erigeron annuus (L.) Pers. At roadsides and in fields. July (No. 1751). 

Erigeron pulchellus Michx. In fertile soil in mixed woods near Suffolk, May 19 

(No. 1248). 

Erigeron ramosus (Walt.) B. S. P. In dry sandy soil, pine voods. frequent, 

May (Nos. 1234, 1421). 

Erigeron ramosus beyrichii (F. & M.) Smith & Pound. In dry sandy soil; 

fields and open woods. Newbern, N. l.\. August 1 (Nos. 1936, 1988). 

Erigeron vernus (L.) Torr. & Gr. Edge of swampy woods: Northwest. May 11 

(No. 1097); Munden Point, Princess Anne County, May 16 (No. 1182). 

I<eptilon canadense (L.) Britton. Abundant in fields and roadsides (No. 1987); 

a glabrescent form with thickish leaves in moist sand among the dunes (Nos. 

1756 (depauperate), 1807, 2054). 

Ionactis linariifolius (L,) Greene. Frequent in dry. open, upland pine woods 

(No. 1847). 

1 Aster determined by Dr. E. S. Burgess. 
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Baccharis halimifolia L. Abundant on and near the strand, among the dunes, 

at the edge of salt marshes, in low woods, etc.: less common farther inland, 

along ditches and in moist woods, October (Nos, 10,18,1163. 30511 2131). 

Pluchea camphorata (L.) DC. In a marshy place among the inner dunes, Vir- 

ginia Beach, October 3 {No. 3083). 

Pluchea foetida (L.) B. S. P. In a bog, Newbern, N. C., August 1 (No. 11)73); 

in boggy places in piue woods behind the clunks. Ocean View, November 11 

(No. 2304). 

Antennaria1 arnoglossa Greene. In woods near Suffolk, April (Nos. is C & K.t 

1344). 

Antennaria decipiens Greene. In low pine woods, Portsmouth, April 37 (No. 

37 (No. 1 C. & K.)). 

Antennaria fallax Greene. With the preceding (No. la C. & K.). 

Gnaphalium helleri Britton. Common among the sand dunes and in the pine 

woods behind, Cape Henry to Virginia Beach, October (No. 3053». 

Gnaphalium purpureum L In sandy fields, and frequent among the dunes at 

Virginia Beach, May (Nos. 1031,1415, 1485). 

Folymnia uvedalia L. In fertile soil at the edge of woods, near Suffolk: near 

Virginia Beach. 

Silphium trifoliatum L. Dry soil at roadside near Virginia Beach (No. 3106). 

Farthenium integrifolium L. Low ground near Suffolk, May 19 (No. 1354). 

Eclipta alba (L.) Hassk. Cornfields near Newbern, N. C., July 31 (No. 10,10). 

Xtudbeckia laciniata L. In a swale at roadside, Newbern, N, C., October 10 

(No. 3309), 

Borrichia frutescens L. Edge of a salt marsh, Tanners Creek, near Norfolk, July 

16 (No. 10113). 

Helianthus angustifolius L. In sandy soil, openings in pine woods, Newbern. 

N. C., October 10. 

Helianthus atrorubens L. Dry sandy soil in pine woods, near Suffolk; near 

Lynnhaven Bay. 

Verbesina occidentalis (L.) Walt. Roadsides near Virginia Beach, October 3. 

Verbesina virginica L. With the preceding (No. 3105). 

Coreopsis angustifolia Ait. Low pine woods, Newbern, N. O.. October 10 

(No. 3103). 

Coreopsis giadiata Walt. (7) Marahy shores of the Trent River, with Cfiamae- 

rrixttt faxeiftthin's and (Jeuteila axiatitui, Newbern. N. C.. October 10 (No. 3318). 

Stems more branching and leafy and heads smaller than is ordinarily the case 

in ('. giadiata. 

Bidens bipinnata L. Naturalized at roadsides and in waste ground. 

Bidena cernua L Marshes of the Northwest River (No. 3391). 

Bidens frondosa L. Shaded ground at roadsides, Virginia Beach, October 6 

(No. 3154). 

Bidens trichosperma (Michx.) Britton. Marshes of the Pasquotank River, 

August 3 (No. 1994). 

Bidens trichosperma tenuiloba (A. tiray) Britton. Marshes of the Northwest 

River, November 8 (No. 3375). 

Achillea millefolium L. Abundantly naturalized in fields and roadsides, May- 

.Tuly (No. 1304), 

Achillea millefolium L. var. In open pine woods near the strand, growing with 

AjxH'i/num puh sc -ns, etc.. Ocean View, July X (No. 1483). Stem more rigid, 

plant somewhat tomentose, inflorescence small, very compact, leaves more 

appressed to the stem. 

■-      ■ - -    

1 Antennaria determined by Dr. E. L. Greene. 
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Chrysanthemum leucanthemum L. Abundantly naturalized in fields and waste 

ground, May (No. I28i»). 

Arnica acaulis (Walt.) B. S. P. Frequent in rather low woods near Suffolk, 

May (N os. Co c. & K., 1231) 

Erechtites hieracifolia (L.) Raf. In open woods and clearings, common, Octo- 

ber (Nos. 1014, 21U7). 

Senecio smallii Britton. A single large clump along a railway near Suffolk, 

appearing as if introduced (from western Virginia?), May 1!) (No. 1271). 

Senecio tomentosus Michx. Abundant in fields and roadsides, especially in 

rather moist ground, April-Slay (Nos. 2fi and 4(5 C. & K.). 

Arctium lappa L. In waste ground at Derp Creek. Norfolk County; introduced. 

Carduus spinosissimus Walt. In moist sandy soil, in the open, especially com- 

mon near the strand. May (Xos. 1211. 12~>;i). 
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Norfolk Peninsula, showing Fresh and Salt Water Marshes, Sand Dunes, and Uplands. 


