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During the 1969 sumer a Hunbol dt State Col | ege senior biol ogy student
was hired for the Caspar Creek Project. H's work enphasi zed col |l ection of data
on insect, drop, streamtenperatures, and solar radiation. An attenpt was made
to utilize a sanpling reginme identical to certain selected previous years

whi ch had yi el ded rat her conpl ete data.

DROP | NSECTS

Graduate student Lloyd Hess finished thesis this on Caspar Creek drop
i nsects Decenber, 1969. The title is "The effects of |ogging road construction
on insect drop into a small coastal stream"™ M. Hess and | are currently
wor ki ng on a manuscript to be submitted as a U S.D. A Forest Service Research
Note. In summary, a significant increase in total insect nunbers occurred in
areas whi ch had consi derabl e streansi de di sturbance resulting in canopy renova
and increased sedinment yield. The greatest increases occurred in those adult
i nsects having aquatic i mmature stages, particularly the nidge fanily,
Chi ronom dea. Many true terrestrial insect groups showed decreases, presunmably
due to the renoval of overhangi ng canopy,

Ness predicted a drop in the nunber of insects collected per sanpling
day with a reversion of the habitat toward its previous state. This then may
account for the decrease in organisns froman average of 63 per sanpling
day in 1968 to 39 organisns per sanpling day in 1969 on South Fork Caspar
Creek. In 1966, prior to road construction the average nunmber of insects

col l ected per sanpling day was 33.
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M dges exhibited a fifteen-fold increase in nunbers from 1966 to 1968.
Hess attributed much of this increase to a change in stream bottom
composition through the introduction of |arge anmounts of fine sedinent.

M dges often occur in large nunbers in such sedinments.

During the 1969 sanpling season drop insects were collected at the same
stations used for insect collections in 1966 on both forks of Caspar Creek
Table 1 presents the percentages that the various orders make up of the tota
nunbers of insects and spiders collected during 1969 at various collecting
dates. Table 1 is presented in this manner to allow comparison with a sinlar
table presented in the 1966-67 Caspar Creek Ecol ogy Project by DeWtt. | have
duplicated DeWtt's table and included it in this report as Table 2. Probably
the most significant change is the increased inportance of the order Diptera.
In 1966, of the total insects collected, Diptera made up 63 per cent on North
Fork and 59 per cent on South Fork Caspar Creek. In 1969, Diptera had
increased in inmportance to 91 per cent on the North Fork and 90 per cent on
the South Fork Caspar Creek. Hess (1969) reported that Di ptera nade up an
average of 82 per cent on the South Fork during the sumuner of 1968.

Conpari son of average numbers of Diptera collected pair sanpling day gives

some additional information on drop insect changes. In 1966 the nunber of

Di ptera collected per sanmpling day on the North Fork was 15, and 19 on the
South Fork. In 1969 the no./p.s.d. dropped to 11 on the North Fork while on
the South Fork the no./p.s.d. was 39.

It is interesting to note that the North Fork Caspar Creek has generally
had a hi gher yearly suspended sedi nent di scharge and annual sedinment yield
than the South Fork. However, the effect of road construction in 1968 on South
Fork is reveal ed by a 360 percent increase in suspended sedi nent discharge in
1968 over the average discharge 1963-1967. A 73 per cent increase in the

amount of sedi nment deposited behind the South Fork weir in 1969 over 1968



-3-
probably also indirectly reflects road construction effects. The suspended
sedi nent was back down to normal ranges in 1969. Burns (1970) al so noted that
the volunme of sediments smaller than 0.8 mmin size in South Fork Caspar Creek
i ncreased 13.6 imredi ately after construction but by the next sumer it had

returned to the normal |evel
The fact that Dipterans were collected at a rate of 63 per sanpling

day in 1968 probably does indicate a true effect due to increased fine
sedi nents and i ncreased sol ar radiation through canopy renoval .
Certain sources of variability regarding insect collections on Caspar
Creek shpuld be pointed out. The collecting sites, length of individua
collection tinmes, and season of the year when collections were nade vary
considerably fromyear to year. Furthernore, weather conditions, stream
flow, and streamtenperatures were not included in analysis of insect
changes. An exanination of the data indicates a trend toward increased
i nsect production as the sumer progresses with a peak in |ate August and
early Septenmber. Mst fishernen are aware of the effect of warm days on
i nsect hatches. Increased sumrer flows and water tenperatures would be
expected to increase aquatic insect production on Caspar Creek also. Future
i nvestigations shouls attenpt to include as nmany of these variables as
possi bl e in sanpling nmethods and anal yses.
WATER TEMPERATURES
Stream tenperature data were collected by recordi ng thernographs near the
| ower ends of the two study sections approximately from May t hrough Novenber,
1969. The thernograph on South Fork Caspar Creek was partially danaged by
vandalismtw ce during the sunmer. Table 3 presents the data as taken fromthe
charts. Some of the tenperatures shown are suspect and probably reflect mal-

functions of the instrunents.

Ther nograph data collected for the past few years fromboth forks of Caspar
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Creek are difficult to interpret. Data collected during the winter fromthe
wei r ponds reveal no significant changes. The weir ponds tend to mask any
charges occurring upstream Considerable thernograph data has been collected
in a random pattern at various stations upstream Long termeffects are not
reveal ed by these data.

There i s however a considerable volume of thernograph data and within
this body of information certain trends exist. In 1966 the North Fork
averaged 2-3 degrees warner than the South Fork. This is al so shown by
earlier data. In 1967 this trend was reversed, the South Fork having slightly
hi gher average streamtenperatures than the North Fork. In 1968 and 1969
this trend continued.

Consi der abl e hand nmeasured tenperature data taken station-to-station were
Col l ected each year. As | reported in the 1968 progress report, sharp increases
In water tenperatures which correlated rather well with degree ff canopy
Removal were revealed. | also pointed out the difficulty in conparing these
Data year-to-year due to varied sanpling techniques. W set out maxi mum mi ni num
thermoneters on certain sections of South Fork Caspar Creek in 1969 to verify
these increases in water tenperature. Definite repeatable increases in water
tenperature occurred in water flowi ng from shaded to open areas. However,

changes were in the 3-4 degree range rather than the 8-10 degree range reported

for previous hand nmeasured data. No large rapid increases in streamtenpera-

tures occurred in our 1969 station-to-station hand neasured data. Station-to-

station hand nmeasured tenperatures were taken on a hot day (73°%) in early

August, 1970. Due to a dry hydrol ogi c season stream fl ow was very | ow and

actually intermttent at sone of the upper stations. Several instances of

wat er tenperatures exceeding 70° were found where the streamwas wel | exposed.
Bl ock cutting of the tinber on South Fork will result in nearly total

canopy renoval fromthe watershed. This may have an additional effect on stream
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tenperatures. Sanpling sites and techni ques should be selected carefully to

elimnate as many vari abl es as possi bl e.

SOLAR RADI ATI ON

Sol ar radi ation data were again collected in 1969 by pyroheliographs. |
made no attenpt to anal yze these data. In general, solar radiation readings
remai ned about the same as those taken since road construction. Mst of the new
pl ant growt h along the South Fork is herbal or shrubby and shoul d not
significantly affect pyroheliograph readings. For exanple, in 1968 station 44,
a highly disturbed area had average daily readings of 450 langleys in July. In
July 1969, with the addition of some vegetation the average was approxi nately
430 | angl eys/day. The solar radiation data collected over the years provides a
basi ¢ index on the effects of canopy renoval al ong South Fork Caspar Creek
Factors which might be altered by changes in solar radiation are water
tenperature, aquatic plant growth, oxygen production and utilization, and
cover. All these factors indirectly influence the productivity of the stream
for fish. DeWtt, 1968 reported significant increases in solar radiation
reaching the South Fork Caspar Creek after |ogging road construction and
consequent canopy renoval. Presently we have a fairly good idea (and
gquantitative data) concerning the effects of increased solar radiation on
stream t enperatures of South Fork Caspar Creek. To-date we have no quantitative

data on changes in the other factors nmentioned above.

SUMVARY

The work acconplished to-date on the Caspar Creek stream ecol ogy project
has centered around three factors: water tenperature, solar radiation, and
i nsect drop. The effect of |ogging road construction and associ ated changes has
been to increase solar radiation readings significantly (40-226% DeWtt,

1968), average sumer streamtenperatures a few degrees, and to increase,
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tenmporarily at |east, the average nunmber of certain inportant sal nonid food
organi sns dropping onto the stream surface. The real effect of these changes
on sal monid production has not been denobnstrated.

South Fork Caspar Creek is scheduled for logging in 1971, 1972, and 1973.
Future ecol ogi cal investigations on this stream should be carefully planned
and coordinated to elimnate variabl es experienced in previous data

collections in order to provide the maxi mum amount of useful date.
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TABLE |. Percentages that the various orders represent of the total

nunbers of

i nsects

and spiders collected in drop boxes along the south and north forks of Caspar

Creek, July - Septenber, 1969.

JULY AUGUST AUGUST SEPTEMBER SEPTEMBER SUB-

22-24 6-8 27-29 10-12 23-25 TOTALS
ORDER NF. | S F N.F. | S F NF. | SF N.F. | S F N.F. | S F N.F. | S F
COLEOPTERA 8.4 4.2 11.0| 3.2 .4 1.9 .4 1.52 3.0 3.7 4.0 2.46
DI PTERA 67.0| 68.4 60.5| 87. 93.2| 93.6 93.7| 88.6 76.8| 85.4 90.6| 89.0
EPHEMEROPTERA - 1.2 2.5 .4 .4 .05 .2 - .6 .9 .72 .12
HEM PTERA - - .5 - - .05 - .08 .6 .18 .18 .08
HOMOPTERA 1.2 6 - - .4 - 2 .08 .6 . 36 .45 .12
HYMENOPTERA 3.0 4.8 1.5 .4 .4 1.7 2.4 5.2 6.0 4. 86 2.5 3.26
ORTHOPTERA 6 3.0 - 4.8 4.8 . 8 - . 48 .6 1.53 1.2 1.38
PLECOPTERA 9.6 3.0 6.0 - . 8 .25 .4 - 5.4 .27 3.6 . 26
TRI CHOPTERA 2.4 6 3.5 .6 .4 .05 - - - - 1.08| .10
LEPI DOPTERA 6 3.0 2.0 18 18 14 12 . 64 4.8 . 36 1.4 . 58
SI PHONAPTERA - - - - - - - - - .09 - .02
ARACHNI DA 2.4 1.83 3.5 . 8 1.2 .2 4 . 56 1.8 .72 1.7 .52
OTHERS - 1.2 - - - - - - - - - .04




Tabl e 2. Percentages that the various orders represent of the total nunbers of insects and
spiders collected in drop boxes along the south and north forks of Caspar Creek,
June - August, 1966.
JUNE JUNE JULY JULY AUGUST SUB-
11-13 22-25 12-13 25-29 8-12 TOTALS
ORDER TOTALS
N.F. | S F NF. | SSF N. F. N.F. | S F N.F. | S F N.F. | S F
COLEOPTERA 13.0| 10.5 11.0| 10.3 8.4 5.0 7.3 3.8 10.3 7.0 9.7 8.5
Dl PTERA 58.7| 70.6 55.5| 48.4 55.0 58.5| 46.3 72.4] 64.1 63.2| 59.2 61.0
EPHEMEROPTERA 1.8 1.2 2.5 - 1.5 2.3 2.1 1.6 1.1 1.9 1.3 1.6
HEM PTERA 1.4 1.5 - 1.9 - 1.5 2.5 - 1.5 0.9 1.7 1.4
HOMOPTERA - 3.3 3.5 11.0 3.1 1.8 8.8 1.5 4.5 1.8 6.1 4.2
HYMENOPTERA - - 2.2 2.3 3.1 5.3 2.7 1.2 3.3 2.3 2.7 2.5
ORTHOPTERA 9.4 - 8.5 1.3 4.6 1.5 - - - 3.7 - 1.9
PLECOPTERA 2.2 1.2 - 2.3 - 2.7 2.5 2.8 2.1 2.6 2.1 2.4
PSOCOPTERA - 3.6 2.2 7.4 16.0 10.6| 17.5 4.9 6.9 5.8 8.7 7.5
TRI CHOPTERA - - - 2.3 1.5 4.8 4.0 3.7 - 2.6 1.5 2.0
ARACHNI DA 10.5| 4.5 10.4| 9.0 3.8 3.8 4.4 4.7 2.7 6.3 4.1 5.0
OTHERS 3.0 3.6 4.2 3.8 3.0 2.2 1.9 2.4 3.5 1.9 2.9 2.0

(From DeWtt,

1967)




TABLE 3. Caspar Creek Thernograph Data - 1969
North Fork Sout h For k

Dat e M n- Max F° Dat e M n- Max F°
5/ 16-5/ 21 50- 60 5/ 15-5/ 21 54-56
5/ 22-5/ 28 50-61 5/ 22-5/ 28 54-53
5/ 29-6/5 53- 63 5/ 29-6/ 4 56-61
6/6-6/11 52-57 6/5-6/11 56- 57
6/ 12-6/ 18 52- 65 6/ 12-6/ 17 55-61
6/ 19- 6/ 25 53- 64 6/ 18- 6/ 24 57-61
7/19-7/ 16 55- 65 7/11-7/ 16 57-61
7/ 17-7/22 50- 63 Ther nogfr aph Br oken
7/ 24-7/ 30 50-61 7/ 23-7/31 54-62
7/ 31-5/7 50- 60 7/ 23-7/31 54-62
8/ 8-8/14 48- 60 Ther nogfr aph Br oken
8/ 14-8/ 21 48-58 10/ 8- 10/ 15 64- 69*
8/ 22-8/ 28 47- 57 10/ 23-10/ 30 65- 68*
9/7-9/ 14 48- 55
9/9-9/10 50- 57
10/ 1-10/ 7 45-52
10/ 23- 10/ 29 44-50
10/30-11 /4 46- 51 *Dmtormﬂﬁmcm failure

of the thernpgraphs severa
11/5-11/13 43- 48 of the recorded tenperatures
may be incorfect

11/19-11/25 39-42




